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.Watertown Arsfilnal Laboratory .,,J 
Report No. WAL 64o/123 
Problem No. D-3.3 15 July 1944 

WELDING OF ARMOR lI'lr.:l'J'qj·;aT, : re:· '· -~' ~ I IJ .. ,. ' 
• • 1 ·' ~_ .. ;·t'fl 1 ' ir.'J!,~ "·;,,~ 

Summary of Ballistic Test Results of Homogeneous -'i·· ·· · , ~ ("· ·: ,c;.:.· i\ilu: 
.Armor 11 H11 Plates Welded with Ferri tic Electrodes and Tested_ at 'I.:- ·· · · · ···• llf!li' 

Aberdeen Proving Ground During the Period of ·• ;:··-:. OCT 1 8 1984 i_ • _ _; 

25 February 1943 througt 25 February 1944 t. .1 . ·, 

,:_ -~l\_ - . •'..'! 
OBJECT 

,y J,.\ 
.,, 

To tabulate firing recor_d Cl:9-ta. for subject plates and to present 
I 

a brief summary of shock test reaul ts. . is.. ... 
· . , . . .. __.,1_...,___.-,j'IW'l~lillll,

1

, 
:,t>;,. .. n• ,,, .,_,. r,.;,,,,,, .., .;.,.;,,... ,.,.,..,,,,.,,._1,~ttnf:s•.~u,11""~;-. , .. I 1; ;1 

\ 

DEClJASSI.FIED \: \ .. / 
SUMMARY !)'OD om 5200. 9 . ,·• \=:· ·/ . . '.. : ' 

J ~,,,'!- :..~• -~,-,-:~. '\ , ..... •- ·n,-= .... -~ ••··~•.~<.~ _ ............. ....u.o ...... • .... o\1·-~- ..... ,... .. "'9'-'\t....-..-.-.:-·~-"':---4~;~· 

1. Data from 125 Aberdeen Proving Ground firing records have 
been tabulated on attached charts. 

2. The manganese-molybdenum ferritic electrode with stainless 
type coating, which appeared to have interesi;ing possibilities in 
earlier ferritic tests (Report No. WAL 640/73, 26 April 1943) has been 
further improved and plates welded with one brand of this electrode 
consistently exceeded ballistic requirements for equivalent H plates 
•:!~~n~c, ~-ri th austeni tic electrodes. Some very favorable results were 
o·otained for plates welded with a second brand on 1/2 inch thick armor 
H plates. 

3. The necessity for special precaution in use of all ferri tic . 
electrodes, including a preheat of 200° to 300° F. for welding of 
heavier gage (1-1/2 inch thick) plate, and the f _ailure of s ,sveral 
brands of electrodes of the samo nominal alloy and coating type to 
give consistently good results, are evident _reasons which prevent 
extensive utilization of this type of electrode for welding of armor. 

4. The practice of grinding the weld reinforcement flush with 
the plate appears to have more beneficial ~ffect.on ballistic par­
formanco than any other variable. 

5. Preheat ~,1 thin the range used to prevent weld cracking) and · 
armor composition do not materially affect ballistic performance · for 
plates welded wfth the best fel'r:i.tic electrode. Advantages are ap­
parent for' liberal root gap and for use of combination of beads and 
weaves · in body of weld and annealing bead technique at crown. 

6. :Ballistic . performance of one plate welded with the best , 
ferri tic electrodo and given a full armor heE!,t treatment p..fter welding 
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was excellent. · Three plates, welded with other electrodes and g1ven 
full heat treatment .after welding and .one plate stress relieved after 
welding, were borderline or inferior in ballistic performance. 

7. Five of six plates (three 1/2 inch thick and three 1-1/2 
inch thick H plates - weld reinforcement removed) ballistically 
teet~d at subnormal (-32° to -10° F.) temperature had excellent 
ballistic shock properties. dite of the 1/2 inch pla.tos failed by 
excessive plate cracking on the first impact • 
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On the accompanying charts (Appendix A) are tabulated data taken 
from 125 firing records representing development tests of H plates 
welded with ferritic electrod€ls. The tabulation includes all firing 
records received by this arsenal for H plates welded with ferritic 
electrodes and tasted at Aberdeen Proving Ground during the period 
of 25 February 1943 through 25 February 1944. An earlier report$ . 
summarized results on H plates welded with ferri tic electrodes and· 
tested at Aberdeen Proving Ground prior to 25 February 1943. · · · 

An index to Fabricators, Armor Manufacturers and Electrode Manu­
facturers is given in Table I. A summary of current ballistic shock 
test specification requirements for H plates weldeu with austen\tic 
electrodes and a key to the tabulation method and symbols is included 
in Appendix A, 

GENERAL COMMENTS 

Conclusions of the previous report based on data from +07 · 
Aberdeen Proving Grou.'1.d firing records for a: pla tee welded with 
ferritic electrodes and fired at Aberdeen Proving Ground prior to 
25 February 1943 were: · 

a. Twenty-one of the 107 plates (1 and 1-1/2 inch ~hick· 'homo- .· 
geneous armor) had sufficient resistance to have passed the 'b'allistio 
shock test** for equivalent H plates welded with austen,i~ic{ electrodes. 
Of the twenty-one, fourteen were subjected to some form. of strEt.13S · 

II 

· ,, 
,, 1:: 

1i, I. 

relieving treatment; four were made from armor with carbon cont·ant 
below the usual commercial limits. The other three were welded, with 
special alloy ferri tic electrode.a coated with a stainless type coating. 

) ,1 .,· 1'11,, 

b, It is indicated that ferritic welding may be developed for 
use on certain subassemblies for which a practical method of stress 
relieving would be acceptable. 

c. A manganese-molybdenum ferr;l.tic electrode with sta:inless 
type coating appears to have interesting possibilities .. 

Since 25 February 1943, work on development of .. proc·~dures for 
ferritic welding o:f armor . carried out in connection. with .two projects 
under sponsorship of the National Defense Research.:. Committee has been 
largely concerned wi'bh development of manganese-mo'.cybdenum ferriti6 I > ' 

' ' 

* Report No. WAL 640/73., 11 Welding of Armor - Summary ;:e :·:Sallistio Test . ':'. 
' Results on 1 and 1-172 Inch Homogeneous Armor H Pla:t·~s Welded with .... 
Ferri tic Electrodes and Teated at Aberdeen Proving' a.r·ound through · 
February 25, 1943, 11 dated 26 April 1943. 

I 

iii• As 13peci:fied in AXS-497, Re·,. 3 (See summary of ballistic shock 
test specifications, Appendix A). 

' ' 
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electrodes with stainless type coatings and a majority of ' the pla.t~a 
included in the present report were welded under NDRC sponsorship ~nd 
supervision. Two progress reports have been issued by NDRC on . -t,his 
work during the year.* These reports establish the possibilitie~ and 
limi te.tions of this type electrode as .:.:,riginally developed by Arcos 
(Ma.nganend 2MS) and later somewhat improved by other electrode ma~u­
facturers in conjunction with the NDRC program. 

A stainless type electrode coating on ferritic electrodes makes 
possible their use without development of underbead cracks when armor 
type steel compositions are welded without preheat.** The problem is 
then reduced to depositing sound f erri tic weld metal of reasonably 
high impact resistance without developing weld metal cracks during or 
after deposition. 

The Mn-Mo electrodes with stainless type coating used in most of 
the NDRC work appear to fulfill these requirements when: (1) special 
precautions (including heating of electrodes prior to welding) are 
taken to prevent excessive porosity of weld metal; (2) a preheat of 
200° - 300° F. is used in welding of plate of greater than 1 inch 
thickness to prevent cracking of weld metal during or soon after deposi­
tion. 

The necessity for observing the above precautions, together with 
difficulties in preparation of an adequate electrode specification 
which would insure consistent weld metal physical properties and elec~ 
trode operating characteristics for the various ferritic electrodes, 
has prevented any extensive utilization of ferritic electrodes of this 
type for welding of armor in spite of the very satisfactory ballistic 
shock performance observed in many H plate tests. 

The development of ferritic electrodes for use on certain sub­
assemblies for which a practical method of stress relieving would be 
acceptable has not been carried forward. to any great oxtent either in 
conjunction with the NDRC programs or by industrial fabricators. 

Plates Tested at Normal Temperatures 

Comparison of Various Electrode Brands 

Table II shows a comparison of all electrode brands used in weld~ 
ing the subject plates on the basis of average ballistic cracking for 
all fair rounds at each ve~ocity range. It is apparent that the 

* NDRC Report dated 16 August 1943, OSRD 1744, Serial M-97, Armor 
Welding Electrodes - Part I, Development of Ferritic Electrodes 
for Welding of Armor Plate (E.C.Chapman & R.E.Lorentz,Jr. - Com­
bustion Engineering Co.) - Part II, Additional Tests of Ferritic 
Armor, Welding Electrodes (G. S.Mikhalapov & J.H.Humberstone - War 
Metallurgy Committee) 
NDRC .Report dated 30 December 1943, · OSRD 3857, Serial M-185, Welding 
of Experimental H Plates with Manganese-Molybdenum Electrodes (G.S, 
Mikhalapov, C.H.Jennings, & J.H.Humberstone - War Metallurgy Comm.) 

** See W.A. Report . No. 642/115, 1

Arc Welding of Alloy Steels - Study of 
:Base Metal Cracks Associated with Effects of Arc Welding Process:' 
,dated 12 June 1943, for discussion of _this phenomenon. 
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Ha.ruischfeger AW2C electrode was the only electrode which gave con­
sistently satisfactory ballistic performance. The latest of the 
several modifications of the Combustion Engineering electrode showed 

·up very well in .· tests on 1/2 inch thick hand welded plates. Average 
cracking figures for Unionmelt welde.d plates of 3/4 and 1/2 inc~ 
thicknesses were lot., but the consistency of performance among indiv­
idual plates was poor. The practice of\ grinding reinforcement flush 
with plate surface greatly improvedbaiilstic.perforance by removing 
notch and stress concentration area ·at weld metal-plate junction but 
is not representative of production weldments. Plates which firing 
record data indicated were tested without reinforcement are tabulated 
separately in Table I, but it is believed that this information was 
omitted in firing records of several plates listed as tested with re-
5.nforcement in place . 

Because of the large variation in ballistic performanc~ among 
various electrodes and since 1/2 inch and 1-1/2 inch thick plates 
welded with Harnischfeger electrodes are the onley groups for which a 
sufficient number of plates were tested to provide a comparison of the 
effects of other variables, all subsequent tables will include only 
these two plate groups. 

Armor and Preheat Temperature (Table III) 

It is indicated that preheating of 1-1/2 inch thick plate within 
the temperature range (200° - 300° F.) necessariJ to prevent cracking 
during welding has no large effect on ballistic i:; :;rformance. Nor were 
any definite influences of armor ·variables reflected in ballistic per­
formance at ballistic testing levels equivalent to those specified for 
H plates welded with austenitic electrodes. 

Joint Design (Tables IVa and IVb) 

Best ballistic performance w~s obtained for 1-1/2 inch thick 
plates with 60° DV bevel and reinforcement removed, but several plates 
with 30° TN bevel tested with reinforcement in place met requirements 
for l-l/2 inch thick plates with austenitic electrodes. For 1/2 inch 
thick plates tested with reinforcement in place, an increase of in­
cluded angle resulted in an improvement in ballistic performance. 

Boot gap of less than 5/32 inch appears undesirable for 1/2 inch 
thick plates, but for either 1-1/2 or 1/2 inch thick plates .increase of 
root gap from 3/16 to 3/8 inch has no noticeable effect. 

Welding Procedure (Table V) 

Total number of passes used for welding 1-1/2 inch plate varied 
from 16 to 21 and for 1/2 inch plate, from 4 to 12. Nb significant 
effect of this variable was observed within these ranges. 

Multiple overlapping beads were used for body of an·· welds in 
1-1/2 inch thick plate and annealing bead technique was· used for all 
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crowns. These procedures have been shown to be most favorable in sum­
mary reports for 1-1/2 inch thick plates welded with austenitic elec­
trodes. The use of a combination of layers and beads appears better 
than either a straight weave or stringer bead technique for body of 
weld in 1/2 inch thick plates. The use of a multiple pass crown in 
which the las·t bead does not touch the base metal also appears best 
for 1/2 inch thick platea. 

Badiographic Inspection (Table VI) 

There is no correlation between results of radiographic inspection 
and ballisti.c performance for these two groups of plates. 

Postheat Treatment 

Four plates were quenched and drawn (full armor heat treatment) 
after welding. Very excellent ballistic performance was obtained for 
one plate welded with Harnischfegor AW2C electrode. The other three 
plates were welded. respectively with A. · O. Smith SW 101, Arcos 2MS, and 
a Metal and Thermit electrode; the first two were 11orderline, the th:i.rd 
failed ballistic shock tos.t. Ballistic performance c.,f one ple,te stress 
relieved for 3 hours at 1150° F. after welding was very poor. 

Plates Tested at Subnormal Temperatures 

Charts 59 and 60 (Appendix A) give results of ballistic testing 
of six plates welded with ferri tic electrodes and tested at tempera­
tures ranging between -32° and -10° F. Weld reinforcements of all six 
plates were ground flush with plate surface before testing. Three 1-1/2 
inch thick plates, welded with Harnischfeger AW2C electrode and Jones 
and Laughlin armor at 200° F. preheat withstood without excessive bal~ 
listic cracking ballistic impacts equal to and as much as 200 ft./ sec. · 
in excess of velocities specified for equivalent austenitic welded H 
plates. Three 1/2 inch thick plates welded with Combustion Engineering 
electrode, without preheat, and with Great Lakes, Jones and Laughlin, 
and Carnegie-Illinois armor compositions were tested. The Great Lakes 
plate failed by severe armor cracking on the first round. The other 
two plates withstood impacts equal to and as much as 100 ft./sec. in 
excess of velocities specified for equivalent austenitic welded H plates. 
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Chart 
No. 

l - 2 

3 - 4 

5 
6 - g 

9 - 12 

13 
14 

15 

16 

' ' 
I' 

No. of 
Plates 

6 

3 

l 

7 

6 

1 

3 

1 

l 

17 l 

18 - 19 4 

20 2 

21 - 22 5 

1 

24 l 

25 - 32 17 

11. ,1-1;• 

'I' 

TABL]l I 

Index to Plates 

Fabricator 
1-1/2 inch 

'.Baldwin 
Locomotive 

Fisher Taruc 

A,rmor Mfgr. 
Hand Weldfd Platea 
Carnegie- llinois 
Disston & Sons 
Jones & Laughlin 

Jones & Laughlin 
Republic Steel 

General Electric Carnegie-Illinois 

Harnischfeger Carnegie-Illinois 

I nterna ti onal 
Harvester 

Great Lakes 
Jones & Laughlin 

Disston & Sons 
Great Lakes 
Jones & Laughlin 

Midland Steel Carnegie-Illinois 

Standard Steer Jones & Laughlin 
Spring 

Sun Oil Co. Great Lakes 

l-1/2 inch Unionmelt Welded Platea 
Midland Steel Carnegie-Illinois 

l inch Hand Welded Plates 

'.Buick Motor Div.Republic Steel 

Cadillac Motor Jones & Laughlin 
Youngstown 

3/4 inch Hand Welded Plates 
Fisher Taruc Jones & Laughlin 

3J.4 Inch Unionmel t Welded Plates 

Fi sb:ir Tanlc Great !J,(U{es 
Jones & Laughlin 
Republic Steel 

l/2 inch Hand Welded Plates 

American 
Locomotive 

Youngstown 

. BuickMotor Div. Republic Steel 

Combustion 
Engineering 

11,' 

Carnegie-Illinois 
Great Lakes 
Jones & Laughlin 

I 'i ii .. ., ! :q• 'i;, 1 I .)I 11 i. I! ; 

' 1: ; :~ , 
1 

It'll!-'; l 

Electrode Mfg,T. 

Arcos Corp. 
Harnischfeger 
R. G. LeTo_µrneau 

Harnischf:eger 

A. 0. Smith 

Harnischfeg~r 

Combustion Ei::,.g. 
Harnischfeger · 
Metal & Thermi t 

Harnischfeger 

A. 0. Smith 
Arcos Corp. 
Me·tal · & Thermi t , 
Champlon Rivet 

I' ,I 

Linde Air Products 

Harnischfeger 

Harnischfeger 

Harnischfeger 

Harnischfeger 
Linde Air Products 

Harnischfegel;' 

Harniscl+fegex, 

Combustion Eng. 

I ' 

•·
1

,·· · 1,·1 '•:WilldJilliWlw~iilllll~illllil~Jilil!lhlruililJIW~~Ulilli~hWl,ilwJJi~Ul~b,II· 1lil.lJtillliiwll~1JilWIIJJiJ11!il,illiillii!J~IHi;l:liili~1,lliu,Uiil1ililllliJlriuJ·ttU1hiULlj1lil,IWuil1l~1111111~~.ilJillil~iill,il.l·il·u,JliJl,llii.~l1)11!,l:lULll1llbiil,ili,llil~J:li1 ilJJJM,i,: J,l·I 
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TA:BLE I ( Cont. ) 

Chart No. of 
No. Plates Fabricator Armor Mfgr. Electrode Mfgr. 

33 - 46 

1 

1 

49 3 

50 - 51 6 

52 - 53 4 

54 - 55 5 

57 
5g 

59 

60 

I 

·:r. 

1 

l 

1 

3 

3 

Fi sher Tank 

Yellow Truck & 
Coach 

Carnegie-Illinois 
Great Lakes 
Jones & Laughlin 
Standard Steel Spr. 

Jones & Laughlin 

1/2 inch Unionmelt Welded Plates 

American Car 
& Fd.ry. 

Fisher Tank 

General Motors 

International 
Harvester 

Union Carbide & 
Carbon Res. Lab. 

Jones & Laughlin 

Jones & Laughlin 

Great Lakes 
Jones & Laughlin 
Youngstown 

Dominion Fd.ry. 
& Steel 

Great Lakes 

3/8 inch Hand Welded Plates 

:Buick Motor Div. Republic Steel 

1/4 inch Hand ·Welded Plates 

Buick Motor Div. 

Fisher Tank 

Repu'bl ic Steel 

Jones & Laughlin 

Plates Tested at Subnormal Temperature 

1-1/2 inch Hand Welded Plates 

International 
Harvester 

Jones & Laughlin 

1/2 inch Hand Welded Plates 

Harn1schfeger 
McKay 
Metal & Thermi t 
Reid Avery 

Harnischfeger 

Linde Air Products 

Linde Air Products 

Linde Air Products 

L1tide Ai~ Products 

Linde Air Products 

Harnischfeger 

Harnischfeger 

Harniechfeger 

Harnischfeger 

C9mbustion Eng. Great Lakes Combustion Eng. 

',, ,I 'l .·•:' I 

Jones & Laughlin 
Carnegie-Illinois 

,, 
' I 

I' ,' 

,,. 
I 
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APPENDIX A 

1. Xey to tabulation method and symbols. 

2. 

3. 

I I 1, 

Specification requirements for H plates welded 
with austenitlc el~ctrodes. 

Ta"bulati.on of firing record data for H plates 
welded with ferritic electrodes. 
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KEY TO TABULATION METHOD AND SYMBOLS 

l. Identification of Test 

Information in the first column identifies the test. 

2. Armor Data 

A. Plate Thickness 

Subject plates vary in thickness from 1/4 inch to 1-1/2 inche~. 

B. Type Armor 

Armor compositions are typed as fallows: 

~ 
I Mn-Ni-Cr-Mo 
II Mn-Cr-Mo 
III Mn-Mo 
IV Mn-Cr-Mo-Si 
V Special 

R (Rolled) 
Typical Analyses 

C Mn §i .9.! Mo Ni ~ 

.26 1.15 .20 .60 .20 1,00 B added .002 

.27 1.30 .25 ,55 .42 
• 25 1. 60 • 22. • 37 l3 added • 002 
.27 .S6 • 79 .62 .17 · .09 
(Special compo~itions to be noted in tabulation.) 

C. Carbon Content 

D. 

Carbon content is listed as given. 

Brinell Hardness Number (BID'f} 

The Brinell hardness numbers on both the front and back of plate 
are tabulated. 

E. Process 

This refers to the melting practice and is given as basic open 
hearth(B.O,H.), acid op~n hearth (A.O.H.), basic electric (B. Elec.) and 
acid electric (A. Elec.). 

F. Heat Treatment 

The temperature, time of hold, and t.y:pe of qt.1.ench and draw are 
recorded as given in the firing record. 

3. Electrode Data 

Thet data. are listed as given in each firing record. 
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Ferritic (1) was the only type used. in welding the .plates in­
cluded in this tabulation. 

B. and C. Trade Na.me and Coating 

Trade names and type coating are listed. 

D. Current and Polarity 

These aro to be tabulated as DC straight (str.), DC reversed (rev.), 
or AC. 

4. Joint Design 

A. Groove, etc. 

This item notes the type of groove - single vee ( SV) bevel or 
doubl~ vee (DV) bevel - the included angle, and the width of the· root 
face (BF). 

B. Root Gap 

This is tha d:1.stanc~ in inches betwesn the plates as .set ';1P for 
welding. 

C. Plate Preparation 

This indicates whether the plate edges to be welded together were 
flame cut, ground, machined, buttered, etc. 

5. Welding Procedure 

A. Backing 

Backing if used, i.e. back-up bar, chill, filler, and spacer 
strips, is noted. 

B. Deposition 

Figure i shows how the weld is broken up into root, bod;y, and 
crown types. The size electrode is noted with tho number of passes, type 
of passes, and the current and voltage. Passes are divided into two kinds; 
(a) layer, if the pass bridges the gap; and (b) bead, if the pass does· -
not bridge the gap. SB designates seal bead. 

C. Total Welding Time and Interpass Teigpera.ture 

These a.re 1i:1ted as given. 
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Any comments on chipping, grinding, and other special techniques 
used, not noted above but which might affect ballistic properties of 
welded armor plate, are noted under 11 remarks. 11 

6. ~ 

Preheat and postheat of weldment are tabulated. 

7. Ballistic Results 

The type projectile used in testing is noted for each plate. Hits, 
velocity, and location of each, craoking•and remarks on cracking, are 
recorded. Symbols used are as foll'o,,is-: 

H. - hit 
F/ S - feet per second 
L.L, - left leg 
R.L. - right leg 
CB. - crossbar 
LOO. - location 
R - right of 
L - left of 
X - on weld 
U - above 
D - below 
IMP - running from or through impact 
0 - not running from or through impact. 

Types of cracking: 

I Weld (includes weld, fusion zone, and heat-affected zone . 
cracking within 1/8 inch from weld) 

IY - Star plate cracking 
V - Linear plate cracks. 

Cracking is measured on the back of the plate. 

8. The remarks on cracking and results of radiographic examinatio~ 
are recorded in the last column. P signifies the welded plate pa~~'~d 
radiographic inspection, and F that it failed.. ·· 

SPECIFICATION REQplREMENTS FOR 11H11 PLATES 
WELDED WITH AUSTENITIC ELECTRODES 

Figure ii shows the construction and intended aiming points for -the 
ballistic shock test plate. 

As of 25 June 1943, the following requirements were in ef:t'eot (as 
abstracted from Specification AXS-497, Rev. 5, 15 December 1943)~. 
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11 F-3. Ballistic tests. Test plates required by paragraph F-2a(l)a 
shall be supported solidly on each of the two sides parallel to the 
longest welds and with these welds upright. The plate shall be tested 
for compliance with the requirements of Table II. 

TA:BLE II 
Striking Allowable 

Thickness of Type of velocity f/ s, weld era.ck-
shock test homogeneous pJus or minus ing, inches, 

:elate z inches armor Projectile 2~ fLs maximum 

1-1/2 rolled 75 mm. T21 1200 15 
1-1/2 cast II 1050 10 
1 rolled II 725 17 
1 cast 57 mm. Tl 975 6 
3/4 rolled II 800 12 
1/2 rolled 37 mm. H.E. M54 2525 12 
3/8 rolled rr 2025 15 
1/4 rolled II 1625 }2 

11 F-3a. Cracks in the armor parallel to the weld and within 1/8 inch 
of the edge cf the weld shall be considered in the total weld cracking. 

11 F-3b. JJ.l impact velocities specified for cast homogeneous armor 
are subject to variation depending on the actual armor thickness. This 
variation shall be based on the velocities specified for testing primary 
armor and results in velocity of 6 f/s for each increase of 0.01 inch 
in armor thickness. 

11 F-3c. Cracking of the plate outside a circle of 6 inches radius, 
the center o;f which is the center of impact, or plate cracks greater 

· than 6 inches in length not passing through the point of impact shall 
be considered cause for reporting 1no test.' Other types of armo~ crack­
ing which indicate that the test of the welding :procedure is insufficient 
may also be cause for reporting 'no test.' The phrase 1 no test' is de­
fined as that condition existing when the results of the ballistic test 
are such that it is impossible to arrive at a decision as to the ac~ept­
ability of the welding procedure. 

11 F-3d. The impact of the 75 mm. proof projectile T21 or the 57 mm. 
proof projectile Tl shall touch the edge of the weld to be consideted 
as conforming to the requirements of the test. 

11 F-3e. The impact of the 37 mm. H.E. projectile M54 shall be within 
1-3/4 inches of the weld as measured from the center of the impact to 
the center of the weld to be considered as conforming to the requirements 
of the test. 

"F-3f. Impacts, the edges of which are more than 2 inches from the 
edge of the crocsbar weld, which cause cracking in the crossbar ei~):ler 
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on the front or back of the plate, which is not an extension of cracking· 
a leg weld, shal:i. be cause for rejection of the welding procedure. 

11 F-3g. Any inconsistency in the quality of the welding procedure · 
revealed by impact on a ballistic test plate may be considered cause :for 
reporting I no test• at the discretion of the proof officer. 

11 F-3h. Aey length of weld era.eking revealed as a result of an im­
pact outdde the acceptable lim'lts for impacts shall be cause for 
rejection of the ~elding procedure. 

"F-3i. Impacts lees than 6 inches from tho top or bottom edge of 
the plate, which cause excessive weld cracking, shall be considered as 
not conforming to the requirements of the test. If, however, the 
cracking is not . excessive and the requirements referred to in paragraph 
F-3d are met, the impact will be considered acceptable. 11 
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'.rype I 'r ;ype I I 

---- 1--·····----·-· -· ---+-----------·--···----~----•··-·---·-•-------

l -~l-Doub 1 e: 1 

V 
- '\ __ _ bevel XX}{_ c~ tc u 

~Hng le 
V 

beve l 

Body 
t ~,es 

Double 
V 

bevel 

Sinsle 
V 

beve1 J. 

Crown 
trnes 

Double 
V 

& Single 
V 

bevel 

''I• 

Si ngl e roo t beAd 
~t cent e r of root 

Sing le be ad bridging 
root g1:1.p 

11 pe I 'l'_y·pe I I 

Layers only Bends only 

Lnyera only Beads only 

'rype I 

l[_ 
e tc. 

Hore t l1Hn one be \• J. b r ld [; l. ng 
r oot gr,-p 

Lr1,yers & 
be,-c1ds 

L2,.ye rs & 
be ,?..ds 

'l'ype IV 

Unlonmelt 

Unionmelt f:l-oe c l:J.l 

'ryr,e III 
--· --- --- - -·- ··- -----

d 4 1rt'3 · 
~ .. etc. 

Stngle Crown 
Single pass 
bridges gap 

Multiple Crown 
Last bead touches 

parent metal 

Multiple Crown, 
Last beHd does not 
touch parent ~2t al 

Fig. 1 Weld Metal Depositio~ Types 



Wold. ~3Eiqul:!ll1lCJ® s 
J..11Lb, od., f0. 

{I. 

+- 12• _J_ 12• j_ 12' J 
------.--,--,----..........,.-,--

y 
Ill 
\.0 

_ _J_ 

'11 lntlllm.ded Aiming Potntl!II 

FIG.ii 



~
 

~
· I.
 

~
. 

IE
 

~
. 

~
 

~
. I Ii
 

~
 

~
· 

~
 

EE
:: --~ ~ I'
 I ~- ~ I!"
 

~
-

Ii
 I . . ,_
 i l,;aV ~

- • ~ 

-
--

--
--

.,. 

·-
· 
-

lO
II

IT
lT

IC
A

T
IO

II
 

la.
 r

11
11

N
c 

RE
CO

RD
 

N
O

. 
8

. 
D

A
TE

 
O

F 
T

E
ST

 
C

. 
PL

A
TE

 
N

O
. 

D
. 

AI
III

O
II 

NA
IU

IF
AC

TU
RE

R 
E

. 
EL

EC
TI

IO
D

E 
N

F
C

II
. 

F
. 

AI
IN

O
II 

FA
B

lll
C

A
T

O
II

 

A.
. 

A
D

-4
2

3
 

B
. 

5
/1

3
/4

3
 

c.
 

4
7

 
D

. 
Jo

n
e
s 

&
 

L
au

gb
l.

1n
 

S
te

e
l 

co
rp

. 
E

. 
A

rc
o

s 
C

or
p.

 
F

. 
B

al
d

w
in

 L
O

C
O

-
m

o
ti

v
e 

W
or

ks
 

.A
. 

A
D

-8
64

 
B

. 
9

/2
/4

3
 

c.
 

8
7

 
D

. 
P

.e
nr

y 
D

is
st

o
n

 
&

 s
on

s 
E

. 
R

. 0
. L

et
o

u
rn

ea
u

 
In

c.
 

F.
 

B
al

d
w

in
 L

o
co

-
m

o
ti

v
e 

W
or

ks
 

A
. 

.A
D

-8
64

 
B

. 
9

/2
/4

3
 

c
. 

68
 

D
. 

H
en

ry
 D

ls
st

o
n

 
&·

 s
o

n
s 

t.
 B

'a
rn

ls
ch

te
g

er
 

C
or

p.
 

F
. 

B
al

d
w

in
 L

O
C

O
-

m
ot

1v
e 

W
or

ks
 

AR
RO

R 
D

AT
A 

A
. 

P
U

T
£

 T
II

IC
K

II
E

SS
 

II
. 

TY
PE

 
C

. 
CA

RB
O

!I 
C

O
IIT

EN
T 

D
. 

BH
II 

E
. 

PR
O

C
ES

S 
F

. 
K

EA
T 

TR
EA

TI
IE

N
T 

T
E

N
P.

 
T

i~
E

 
Q

U
EN

CH
 

A
. 

1
-1

/2
1

. 

B
. 

R
-I

II
 

( 1
. 6

0M
n •

• 
21

 S
1,

 
• 

47
M

0)
 

c •
•
 2

4
 

D
. 

F
ac

e 
'Z

/3
 

B
ac

k 
'Z

/3
 

E
. 

B
. 

E 6
ec

. 
F

. 
16

25
 F

. 
3 

h
rs

. 0W
at

er
 

1
2

ro
 

F.
 

3 
h

rs
. 

A
ir

 

A
. 

1
-1

/V
 

B
. 

R
-I

 
(
.9

~
 ••

 2
58

1 
.7

9
C

r,
.9

0
N

1
, 

• 3
a
to

,.
 1

6C
U

) 
c •

•
 2

3
 

D.
 

F
ac

e
·2

54
 

B
ac

k 
2

8
4

 
E

. 
B

.O
J·

 
F.

 
15

7 
F

. 
2 

h
rs

. 0
W

at
er

 
11

25
 F

. 
2 

h
rs

. 
A

ir
 

A
. 

1
-1

/2
1 

B
. 

R
-I

 
(.

 9
8M

n,
 •

 2
7S

1,
 

• 8
3

C
r,

 .9
8

N
1

,_
 

.•
 3

2H
O

, .
13

C
u)

 
c •

• 
2

3
 

D
. 

F
ac

e 
24

6 
B

ac
k 

24
6 

E
 ..
 B

.o
.g

. 
F

. 
15

75
 F

. 
2 

.h
rs

. 0~
te

r
 

11
Z

6 
F

. 
2 

h
rs

. 
A

lr
 

EL
EC

TR
O

D
E 

D
AT

A 
JO

II
IT

 
D

I!
Sl

G
ff 

A
. 

TY
PE

 
A

. 
G

R
O

O
V

E.
 

III
C

LO
D

ED
 

B
. 

TR
A

D
E 

l!A
N

E 
hN

G
LE

. 
RO

OT
 

F~
C

E 
C

. 
C

O
A

TI
IIC

 
B

. 
M

O
T

 
CA

P 
D

. 
CU

RR
EN

T 
&

 
C

.
•P

LA
TE

 
PR

EP
A

R
A

TI
O

N
 

PO
LA

R
IT

Y
 

A
. 

F 
.A

. 
D

V
 

(.o
ac

. 1
. 6

2
 

B
. 

3
/1

6
6 

M
n,

. 6
3S

1,
 

c.
 

Fl
am

e 
• 

36
M

o)
* 

c
u

tt
in

g
 

B
. 

M
an

ga
ne

nd
 

21
-1 

s 
C

. 
L

im
e 

D
. 

DC
 

RE
V

 

A
. 

F 
A

. 
eo

0
nv

 
{

.0
7

5
C

,.
3

8
 

B
. 

3
/1

6
' 

H
n

,.
 1

1
s1

. 
C

. 
F

la
m

e 
,0

8
5

C
r,

 
C

U
tt

ln
g

 
• 2

1N
1,

. 5
2

 
G

ri
n

d
in

g
 

M
o,

 .
0

8
8

C
u

)*
 

B
u

tt
e
ri

n
g

 
B

. 
T

o
u

m
a-

w
el

d
 

#7
8 

C
. 

L
im

e 
D

. 
DC

 
R

E
V

 

A.
 

F 
A.

 
ft

0°
nv

 
(.

 0
75

C
, 1

. 5
6 

B
. 

M
1e

c 
M

n,
 .

1
3

8
1

, 
C

. 
am

e 
,0

7
C

r,
.1

5
 

C
u

tt
in

g
 

N
1 •

• 
-4

0M
o,

 
G

ri
n

d
in

g
 

.0
5C

U
),

i:
 

B
. 

JJ
,I 

2C
 

C
. 

L
im

e 
D

. 
DC

 
RE

V 

-

*W
el

d 
M

et
al

 

--. 
~

··
~

·.
 _

. __
 

--
--

-
-

.. ·
-=

·•
· :

-~
•·

-
-··

· _
_ 

......
__ 

.· 
~"' 

-·
·-

=
 ~
 ·

a 

.... 

. 
--~-:~~

 
rE

L
D

if
fG

 
i'

R
O

C
E

D
V

R
E

 
B

E
A

T 
B

A
L

L
IS

T
IC

 
R

E
SU

LT
S 

R
E

R
A

R
IS

 
01

1 
C

R
A

C
II

II
G

 

A
. 

B
A

C
U

II
C

 
A

. 
PR

E 
H

 
V

E
l.

. 
I 

LO
C

A
TI

O
N

 
O

F 
H

 
C

R
A

C
U

II
O

 
l•A

D
lO

G
R

A
P

H
lC

 
R

E
SU

L
T

S.
E

T
C

 
?

A
S

S
E

S
 

B
. 

PO
ST

 

.. l 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
EL

. 
11

0.
 

TY
PE

 
A

•P
-

V
. 

rt
s 

L
.L

. 
R

.L
 

C
 B

. 
LO

C 
. 

TT
P 

1
. 

flO
O

T 
T

Y
PE

 
2

. 
BO

DY
 

TY
PE

 
I 

3
. 

C
R

O
I I

I 
TY

PE
 

I 

C
. 

TO
TA

L 
9E

L
D

IN
C

 
TI

M
E 

&
 

II
IT

E
R

 
PA

SS
 

I 
Tt

ll!
>t

11
A

TU
R

E 
! 

D
. 

R
EK

A
R

[S
 

-
·-·
-

.. 
--

-
-

-
~ 
-
-
-
-

-
.A

. 
N

on
e 

A
.N

on
e 

1 
11

19
 

¼"
 

7
• 

Im
p 

I
I
 I 

7-
,:"

 
Fa

il
e
d

 
ra

d
lo

~
ra

p
h

 
B

. 
B

.N
on

e 
R

 
u 

V
 
3

~
• 

E
xc

es
si

v
e
 a

m
ou

nt
 

1.
 

II
 

5
/3

2
" 

1
a 

16
0 

-
2

9
 

o
r 

P
o

ro
sl

 tY
 

an
d 

5/
32

ff
 

ta
 

17
0 

-
2

9
 

2 
11

43
 

¼"
 

7¾
• 

Im
p 

II 
3

" 
c
ra

c
k

ln
g

 
2

. 
II

I 
3

/1
8

" 
1

a 
ro

e 
-

3
1

 
R

 
D

 
II

b
.1

' 
3

/1
6

" 
1

a 
21

0 
-

3
1

 
I
r
r
l~

 
1

/4
" 

8b
 

30
0 

-
3

3
 

t'
 

8b
 n

o
t 

g
lv

.e
n

 
3

. 
II

I 
3

/1
6

" 
2b

 
21

0 
-

31
 

1
/4

" 
lb

 
29

0 
-

3
3

 
75

m
l 

• 
p 

o
ar

 
p

ro
 
e
c
t 

le
 t

r2
1 

C
. 

12
 h

rs
. 

3
b

0
n

o
t 

g
1

3
en

 
10

0 
-

30
0 

F.
 

D
. 

-
-

.A
. 

y
es

 
-

n
o

t 
g

!v
en

 
A

.2
5

0
° 

1 
,1

12
1'

 
2

• 
~· 

Im
p 

I
I
I
 

3
8

 
P

as
se

d
 r

a
d

lo
g

ra
p

h
 

B
. 

F
. 

R
 

u 
~

o
d

e 
ra

te
 

am
ou

nt
 o

 1
 

1
. 

II
 

3/
1e

w
 

2
b

 
16

0 
-

22
 

IB
. N

on
e 

p
o

ro
si

ty
 

th
ro

u
g

h
-

1;
4-

a 
1a

 
2.r

o 
-

Z
7

 
o

u
t 

th
e 

w
el

d
 

2
. 

II
I 

3
/1

8
11

 
la

 
2b

 
21

0 
-

25
 

1
/4

" 
la

 
tl

b
 

20
0 

-
27

 
75

1m
 •

 
P

l 
o

o
r 

p
ro

 e
c
t 

le
 

11
:'2

~ 
3.

 
II

I 
1

/4
"-

3
/1

6
" 

~
2

8
0

 
- 0

Z
7-

2£
 

C
. 

15
 h

o
u

rs
. 

25
0 

-
27

5 
F.

 
D

. 
B

ac
k

 c
h

ip
p

ed
 a

ft
e
r 

p
a
ss

e
s 

I 
on

e 
an

d
 

tw
o.

 
C

hl
i;

o
ln

g 
an

d
 

I 
g

ri
n

d
in

g
 

tl
la

e 
3 

h
rs

. 
W

el
d 

re
in

fo
rc

e
m

e
n

ts
 

g
ro

u
n

d
 
o

rr
. 

i,.
. 

!e
s 

-
:i

o
t 

g
iv

en
 

IA
. 3

00
° 

1 
!1

11
1 

3
• 

3½
" 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 
B

. 
F 

R
 

u 
M

o
d

er
at

e 
am

ou
nt

 ·o
r 

1
. 

II
 

5
/3

2
1 

la
 

1
3

) 
-

2
2

 
B

.N
on

e 
s
la

g
 a

n
d

 
P

o
ro

si
ty

 
3

/1
6

9 
la

 
2

3
) 

-
2

5
 

2 
11

07
 
1

t•
 

~· 
th

ro
u

g
h

o
u

t 
th

e 
2

. 
II

I 
3/

16
."

 
4b

 
23

0 
-

2
5

 
R

 
D

 
w

el
d

s.
 

1
/4

• 
ta

 
2

b
 

31
5 

-
28

 
3 

11
04

 
1•

 
5¼

" 
1/

4'
" 

6b
 

3C
C 

-
28

 
L

 
D

 
3

. 
II

I 
3

/1
6

ft
 

4
b

 
2...

."'-
0 

-
2

5
 

1 
/4

" 
2

b
0 

3
0

0
 

-
0

2
8

 
4 

t!.
19

1 
i"

 
a•

 
c.

 
20

 h
rs

. 
&

)(
) 

-
40

0 
f.

 
L

 
u 

D
. 

B
ac

k
 c

h
ip

p
ed

 
fl

rs
t 

y
a
ss

. 
C

h
lp

p
ln

g
 a

n
d

 
g

rl
n

d
ln

g
 

5 
~2

99
 

u-
• 

16
" 

Im
p 

II
 

12
~ 

" 
ti

m
e 

2
-1

/2
 h

o
u

rs
. 

R
 

·
u 

C
ro

ss
b

ar
 w

el
d

 m
a.

de
 

fi
rs

t.
 

75
m

l 
• 

Pl
 o

o
r 

p
ro

 
e
c
t 

le
 

~2
1 

1 
. 



f ff
 I It
 
~
 

fE
 . • ~ I ~

-

~
 
~
 

li2
:: Ji E
 

lit
 

~
~
~
~
~
~
~
~
~

-~
-

-

"""
--

.,, 

! 
R

E
M

A
R

K
S 

O
N

 
C

R
A

C
K

IH
G

 
ID

E
J
fT

IT
IC

IT
IO

lf
 

A
U

O
R

 
D

A
T

A
 

J 
E

L
E

C
T

F
.O

D
E

 
D

A
T

A
 

J
O

iN
T

 
D

E
S

IG
N

 
W

E
L

D
IN

G
 

"P
R

O
C

E
D

U
R

F
 

H
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 

..
..

 
l"

lf
t!

N
C

 
R

E
C

O
ft

D
 

N
O

-
L

 
P

L
A

T
E

 
T

H
IC

lN
E

S
S

 
IA

. 
T

Y
P

E
 

A
. 

C
R

O
O

V
E

. 
IN

C
L

U
D

E
D

 
A

. 
B

A
C

ll
N

C
 

.•
. 

--
-
-

· 
-
-
-
-

··
A

.P
R

E
 

H
 

-
-
;
~

T
-
;
:
-

O
F

 
H

 
C

R
A

C
K

IN
G

 
R

A
D

W
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
.E

T
( 

B
. 

D
A

T
E

 
or

 T
E

S
T

 
a.

 
T

Y
F

E
 

:e
. 

T
R

A
D

E
 

H
A

N
E

 
A

N
G

L
E

. 
R

O
O

T 
F

A
C

E
 

P
A

S
S

E
S

 
1'F

I. 
P

O
S

T
 

7
-
-
,-

D
 

I 
g 

I 

c.
 

P
L

A
T

E
 

N
O

. 
C

. 
C

A
R

B
O

N
 

C
O

M
T

E
'N

T
 

c.
 

C
O

A
T

IN
G

 
B

. 
R

O
O

T
 

G
A

P 
B

. 
D

E
P

O
S

IT
IO

N
 

S
IZ

E
 

E
L

. 
ti

O
. 

iY
P

f.
 

A
.W

P.
 

V
. 

f
/S

 
fL

.L
.!

 P.
.L

i 
C

 
• 

L
O

C
 .

. I T
YP

I 
.\M

T
j 

D
. 

A
R

Jr
of

t 
N

.l
N

U
fA

C
T

U
R

E
R

 
D

. 
B

H
N

 
o

. 
C

U
R

R
E

N
T

 
&

 
c
. 

P
L

A
T

E
 

P
R

E
P

A
R

A
T

IO
N

 
1

. 
R

O
O

T
 

T
Y

P
E

 
I 

i 
: 

I 
\ 

E
. 

E
L

E
C

T
R

O
D

E
 

~
rc

n
. 

E
. 

P
R

o
c
i:

s
s
 

ro
u

s
1

n
 

2 
• 

B
O

D
Y

 
T

Y
P

r.
 

l 
1' 

i 
I 

I 
F

. 
U

N
O

R
 

F
A

B
R

IC
A

T
O

R
 

F
. 

H
E

A
T

 
T

R
E

A
T

M
E

N
T

 
3

. 
C

R
O

I N
 

T
Y

P
E

 
I 

I 
I 

T
E

M
P

. 
T

IJ
:I

E
 

Q
U

E
l-i

'C
H

 
c

. 
T

O
T

A
L

 
W

F
.L

D
IN

G
 

T
IM

E
 

&
 

:N
T

E
R

 
P

,\
S

S
 

i 
I 

. 
I 

T
E

l<
P

E
11

A
T

U
R

E
 

I 
I 

i 
1

-
-
-
-
-
-
-
-
-
-
-
-
1

-
-
-
-
-
-
-
-
-
1

-
-
-

-
-
-
-
-
-
+

-
-
-
-
-
-
-
-
-
-
1

.=
.D

.o
.·

..
.c

R
c
,E

"
'M

"
-
'A

-
"
-
R

lc
c
S

=
-
-
-
-
--

-
-·

--
__

 
-
-
-
-

~
--

_ 
_

__
 

_
_

 
i 

! 
I 

:l
 

l 
! 

l 

1 
;,

..
 

AD
 

9
1

3
 

A
. 

1
-1

/2
' 

A.
 

F 
A

. 
60

'--
DV

 
A

. 
N

on
e 

1 
i 

1
1

8
3

 
11

• 
8¾

" 
I"'

PI
 I

 
11

9½
; 

I B
. 

1
0

/4
/4

.3
 

E
. 

R
I 

.1
0

2
c 

B
. 

i.
N

o
n

e 
I 

I 
IL

 
D

 
i 

P 
.:;

. 
e1

 
.2

3H
D

 
.0

7
S

1
 

1.
35

1-
in

 
B

. 
1

/8
" 

1.
 

II
 

5
/3

2
" 

la
 

14
0 

2
4

 
I 

n-
!?

 
V

 
Z

"i
 

! 
D

. 
C

2
.r

n
e
g

le
-I

ll
. 

.0
2

5
S

 .
0

1
6

P
 

.3
3

8
1

 
C

. 
F

la
m

e 
3

/1
6

1 
ia

 
m

o
 

28
 

2 
1

2
2

d
 

¾
" 

5
" 

,IM
F

! 
I 

13
e"j

 !
-!

od
er

ar
,e

 
s
la

g
 

I 
S

te
e
l 

C
o

rp
. 

1
.2

0
c
r 

.0
2

6
S

 
cu

tt
.!

n
g

. 
2

. 
II

I 
3

/1
6

• 
la

 
a:

J0
 

2
8

 
I 

L
 

:)
i 

I 
I 

an
d

 
i:

o
ro

sH
y

. 
~

. 
A

rr
.c

s 
co

rp
. 

3
.2

U
1

1
 

.0
3

8
?
 

G
rl

n
d

ln
g

. 
3

/1
6

1 
4

b
 

m
o 

2
8

 
1 

i 
F.

 
B

al
d

w
in

 
c.

 
. 2

9C
 

• .
2'7

M
o 

1
/ 4

" 
1

2
b

 
26

0 
20

 
j 

1 

L
oc

om
ot

1v
e 

D
. 

ra
c
e
 

28
1'

 
B

. 
¥.

an
ga

.n
en

d 
3

. 
II

I 
3

/1
6

" 
4

b
 

1
9

0
 

28
 

I 
, 

I 
58

;\-
I" 

W
cr

ks
. 

B
a

ck
 2

9
3

 
21

1S
 

1 
/ 4

 •
 

2
b

 
2

e
0

 
20

 
· 

! 
1 

E
. 

B
. o

. F
. 

,c.
 

S
ta

in
le

ss
 

I 
i 

1 

A
. 

A
1

la
1

2
 

B
. 

1
1

/Z
!J

/4
3

 
C

. 
BL

W
 

M
 

F
. 

n
o

t 
kn

ow
n 

I 
T

yp
e

 
c.

 
1

2
 h

o
u

rs
. 

75
°F

-2
.Z

,0
°F

 
I 

I 
j 

I 
D

. 
D

C
-R

EV
 

D
. 

G
r!

n
d

!n
g

 
tJ

m
e 

3 
h

rs
. 

· 
1' 

C
ro

.,
sb

a
r 

w
el

cl
 m

ad
e 

r1
rs

1
..

 
7S

nj
m

 
f'

· 
oo

f 
in

·o
 _

ec
L

,l
e
 

"'
21

 

I A
. I B.
 

1
-1

/2
" 

R
 
I
I
I
 

I 
1.

 6
":

n 
• 

21
 S

! 
.0

1
9

S
 

.0
2

:c
? 

A.
 

F .0
9

C
 

1 .
..

 ~
 

.3
fS

1
 

.0
2

S
 

.0
4

?
 

• 
20

!1
0 

A
. 

0
0

° 
DV

 
B

. 
1

/8
" 

,,
. 

F
la

m
e 

c
u

tt
in

g
. 

A.
 

R.
 1
. 

jA
. N

on
e 

~
.N

o
n

e 
1 .2
 

12
d 

-P
 

1
1

9
~

 
L 

j¼"
 

I 
L 

D
 

IM
P

I 
V

 
1 

I 5
" 

Il-
lP

 I 
I 

14
 

I 
,, 

It-
IP

 I
 

V
 

2
-

F W
el

d 
c
ra

c
k

s.
 

D
. 

,r
o

n
es

 &
 

L
c.

u
g

h
ll

n
 

r..
.. 

A
rc

o
s

 
C

:.
,r

p.
 

F.
 

B
al

d
w

in
 

L
O

C
O

lli
O

t1
ve

 
W

or
ks

. 

• 4
7?

-'.
0 

. 
C

 •
•
 2

4
C

 
D

. 
F

ac
e 

2
8

0
 

B
a

c
k
 2

80
 

E
. 

E
le

c
. 

~

• 
]-

fa
ng

an
en

d 
21

"S
 

• 
S

ta
ln

ie
ss

 
T

yp
e

 

G
rl

n
d

 I
n

g
 • 

II
 

5
/3

2
" 

la
 

14
0 

3
/ 1

6"
 

la
 

20
0 

2
. 

II
I 

3
/l

f'
-"

 
la

 
2

0
0

 
3

/1
6

" 
4

b
 

3J
O

 
1

/4
" 

1
2

b
 

20
0 

3.
 

II
I 

3
/l

f"
 

4
b

 
19

0 
1

/4
" 

2
b

 
26

0 

2
4

 
2

8
 

28
 

2
8

 
20

 
2

8
 

Z:O
 

J 
5¼

" 
IJ-

<p
! 

I 
~~
1 

! 
I 

1e
 

I 
I 

I 
! 

:,:
;-

p1
1e

• 

,jo
oJ,

-de
cdl

• \2
! 

A
. 

A
 

1
2

3
4

5
 

3
. 

2
/1

2
/4

4
 

c. 
8

5
 

D.
 

H
en

ry
 D

1s
st

on
 

&
 

S
on

s 
E

. 
A

r_c
o

s 
C

o
rp

. 
F

. 
B

al
d

w
in

 
1

o
co

m
o

t1
v

e 
W

or
ks

. 

F'
. 

n
o

t 
kn

m
vn

 

A
. 

1
-1

/2
" 

B
. 

R
 

n
o

t 
kn

ow
n 

C
. 

-
-

-
D

. 
F

a
ce

 
2

6
9

 
B

a
c
k
 2

8
9

 
E

. 
B

.O
.H

. 
F

. 
-

-
-

-· 
--

--

• 
D

C
-R

E
V

 

IA,
 

F 1.
79

!-
fn

 
.2

5
S

1
 

.0
1

2
s 

.0
2

3
P

 
• 3

11
-!0

 
.1

2
c
 

t. ?-!an
ga

ne
nd

 
2M

S 
• 

S
ta

in
le

ss
 

T
yp

e 
• 

D
C

-R
E

V
 

.... 
-.
.
 ,-

~
 

--~
-...

,.-
... 

A
. 

-
D

V
 

B
. 

1
/4

" 
C

. 
F

la
m

e 
c
u

tt
 ln

g
. 

G
ri

n
d

in
g

 

C
. 

1
2

 h
o

u
rs

. 
e
5

°r
-2

2
0

°r
 

D
. 

G
r1

nc
tl

n~
 

t!
m

e 
3 

h
o

u
rs

. 

A.
 

B.
 1

. 
2.

 
I 

5
/3

2
" 

la
 

15
0 

2
8

 
I 

3
/l

ll
1 

2
a
 

2
0

0
 

::0
 

1
/ 4

1 
8

a
 

28
0 

3
3

 
3

. 
II

I 
1

/4
" 

4b
 

28
0 

3
3

 
3

/1
6

" 
g

b
 

2
0

0
 

3
0

 
C

. 
12

 h
o

u
rs

. 
20

0 
F 

-
3

0
0

°F
 

D
. 

G
rl

n
d

ln
g

 
ti

m
e 

2 
h

o
u

rs
. 

A
. }

'o
ne

 
B

.N
on

e 
1 2 3 4 

12
11

 

12
58

1 
¼

" L 
1

2
4

7
 

124
01 
~ 

X
 

/ 1
0½

 j
TI

1P
 I 

I 

TT
 

10
 • 

IM
F 

I 
D

 IM
P 

V
 

¾"
 18

¾1 
IM

P 
I 

L 
3

D
 

94
t~

 
IM

P 
I 

.. 
I 

! 
75

I$
1 

P
rl

oo
f 

p
ro

~
e
c
tl

le
 

42
 

4-
t 

45
 

79
 

i ·
~ !

 

3
1

~
-

t-w
z1 

. 
. 

----
-

_.
_.

.,
. .. ; ..

.. --
. 

...
--

""
""

-"
' 

~
~
 

,.. .
. _

 
,..

..,
,_

 
--

..
-

.._
 

.,,
. 

. 
-

·-
· 

-·
 

. 
-

p 

2
. 

_-
:,,

;; 
.::

g
 

..,..
_

 
=-=

==
 

-~
 



I I ~ ~ ~ i I ~ I I ft;
 

~
. l ~ 

IO
U

T
IT

IC
A

T
IO

II
 

AJ
III

O
R 

D
AT

A 
EL

EC
TR

O
D

E 
D

AT
A 

]O
U

T
 D

E
Si

fJ
II

 

&
. 

FI
R

IR
C

 
RE

CO
RD

 R
O

. 
A

. 
PL

A
T~

 
T

H
IG

N
E

S
S

 
A

. 
TY

PE
 

A
. 

G
ft~

o
,~

. 
iH

C
LU

D
ED

 
a.

 
D

A
TE

 
O

F 
T

E
ST

 
11

. 
T

T
F

E
 

8
. 

T
R

A
D

E
 

N
A

l!
E

 
A

N
G

LE
. 

RO
OT

 
F'

A
C!

: 
C

. 
P

L
IT

E
 R

O
. 

C
. 

CA
r.B

O
H

 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
B

. 
ftO

O
T 

GA
P 

D
. 

A
R

.O
R

 
•lJ

IC
FA

C
Y

O
ftE

R
 

D
. 

BH
!I 

0
. 

C
U

J;
R

!;
N

T 
&

 
C

. 
P

U
T

E
 

PA
EP

A
H

A
TI

O
U

 
E

. 
EL

EC
TR

O
D

E 
•r

ca
. 

E
, 

PR
C

'C
ES

S 
?O

L
~R

IT
'!

 

r.
 &

RR
O

a 
F&

B
ft!

C
A

TO
B

 
F

. 
H

E~
T 

TR
EA

T~
EH

T 
T

E
li

P
. 

T
IN

E
 

Q
U

EN
CH

 

IA
. 

A
I>

-7
52

 
r\..

 
1

-1
1

2
• 

A.
 

F 
A

. 
45

°D
V

, 
1

/ 1
6 

• 
IB

. 
7 

/2
/J

/4
3

 
~.

 
R

-I
II

 
(,

 1
35

C
, 

1.
79

 B
. 

3
/1

6
" 

R
F 

K!
. 

N
R

-9
5

, 
H

-9
4

 
(1

. e
41

-i
n,

. 2
2

si
, 

M
n,

 ,
2

7
S

1
, 

c. 
F

la
m

e 
!D

. 
Jo

n
e
s 

&
 

• O
Z

7
C

r,
. 0

2
4

 
• 

39
!-

IO
)*

 
C

u
tt

in
g

 
L

8
ll

g
h

l1
n

 
N

1,
.4

8M
O

) 
B.

 
A

W
-2

-C
 

C
lr

-1
nd

1n
g 

S
te

e
l 

C
o

rp
. 

[: •
•
 2

6 
ic

. 
L

im
e 

IE
. 

H
a
rn

is
c
h

re
g

e
r 

).
 

F
ac

e 
2

6
2

 
D

. 
tc

 
RE

V
 

C
o

rp
. 

B
ac

k
 2

4
8

 
F.

 
F

is
tl

er
 T

a
n

k 
~.

 
B

.o
.g

. 
D

iv
is

io
n

 
;,.

 
15

50
 

F.
 

,,.,
,a8

er 
11

00
 

F.
 

A
ir

 

I i 
A

. 
A

D
J'

/5
2 

L
 

1
-1

/2
1 

["' 
A

. 
45

°D
V

 
B

. 
7

/0
0

/4
3

 
3.

 
R

-I
II

 
(.

 1
35

C
, 

B
. 

3
/1

6
" 

~
. 

N
R

-9
6,

 
F

-9
5

 
. (

 1
. 8

4
M

n
,.

 2
2

S
1

, 
1.

79
M

n,
 

c
. 

F1
.a

m
e 

D
. 

Jo
n

e
s 

&:
 

.0
2

7
C

r,
 .0

2
4

 
.2

7
S

1
, 

G
u

tt
in

g
 

L
a
u

g
h

li
n

 
N

i,
.4

eM
o

, 
• 

3}
M

o)
* 

G
r1

D
l1

1n
g 

s
te

e
l 

co
rv

-
.0

48
C

u}
 

• 
A

w
-2

-C
 

B
u

tt
e
ri

n
g

 
i:.

 
H

a
rn

is
c
h

re
g

e
r 

' •
•
 2

8
 

· !
c. 

L
im

e 
C

o
rp

. 
l.

 
F

ac
e 

2
8

2
 

l)
. 

OC
 

RE
V

 
F

. 
F

is
h

e
r 

T
an

k
 

B
ac

k 
24

8 
D

lv
1

s1
o

n
 

,,.
 

B
.O

.~
. 

'·
 

1
6

5
:i 

F
, 

1
/2

 
h

r.
 

~
a
te

r 
11

00
 

F
. 

1
/2

 
nr

. 
A

ir
 

*
w

el
d

 M
et

al
 

'.-
:-:

--
-::

:::
:--

--
:;~

.c
c:

-.-
-\:

-:-
·-:

,-
--:

-: 
~

:-
:'

:-
-"

:-
~

 --
-::.

.:··
~-.

 
_.

,--
·;_ 

-,
~

"~
'~

"-
'-

;:;..
:....

c..,
::.; 

=
 

fi
E

I.
D

lN
G

 
PR

O
C

E
D

U
II

E
 

1'
. 

B
A

C
U

N
G

 
PA

SS
ES

 
a.

 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 E
L

. 
H

O
. 

TY
PE

 
AM

P
. 

V
. 

l.
 

r.C
O

T 
T

i'P
~ 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
R

O
,N

 
rY

P
E

 
C

. 
TO

TA
L 

,E
L

D
IN

G
 

T
II

IE
 

&
 

IN
1'

ER
 

PA
SS

 
T

E
W

P
i,

U
T

U
R

E
 

D
. 

fl
E

U
:A

R
X

:S
 

IA.
 

C
o

p
p

er
 o

n
 l

e
g

 w
el

d
s 

o
n

ly
. 

IB.
 1
. 

n 
5

/3
2

fl
 

2
a

 
1

4
5

 -
28

 
2 •

 
II

I 
3/

11
'1

° 
2

a 
2

2
5

 -
28

 
1

/4
9 

2
a 

4b
 

3
2

5
 -

3
6

 
3

, 
II

I 
3/

16
fl

 
2b

 
3

2
5

 -
3

6
 

1
/4

" 
2

b
 

3
2

5
 -

3
6

 
I 

3
/1

6
9 

2
b

 0
2

2
5

 -
~
 

\'.;
. 

:X
 3

4
 h

rs
. 

Z
35

 
-

28
0 

F
. 

D
. 

In
te

rm
l t

te
n

t 
c
ra

c
k

ln
g

 
d

ev
el

o
p

ed
 

o
n

 t
b

e
 

b
a
c
k

 s
id

e
 

0r
 r

o
o

t 
b

ea
d

. 
G

ro
un

d 
o

u
t 

an
d

 
re

p
a
ir

e
d

 w
! t

h
 
p

a
ss

 
N

o.
 

4 

IA
..N

on
e 

r• 1
. 

II
 

5
/3

2
" 

1a
. 

1
3

5
 -

20
 

5
/3

2
' 

1
a 

1
4

5
 

-
2

2
 

2
. 

II
I 

3
/1

6
" 

2
a
 .

 2
2

5
 -

2t
1 

1
/4

" 
2

a
 

3
2

5
 

-
3

8
 

1
/4

ll
 

4
b

 
3

2
5

 
-

3
8

 
3

. 
II

I 
3

/1
8

8 
4b

. 
2

2
5

 
-

2
6

 
1

/4
" 

2
b

 
0
3

2
5

 -
~

6 
~
 • 

4
: 

5
2

 h
rs

. 
22

0 
-

3
0

0
 

F
. 

D.
 

B
u

tt
e
ri

n
g

 4
5

 m
in

u
te

s 
G

ri
n

d
in

g
 

ti
m

e 
3 

h
o

u
rs

. 

. 

-;,_
_ 

B
E

A
T 

B
A

L
L

IS
T

IC
 R

E
SU

LT
S 

JI
E

II
A

JI
L

S
 

01
1 

C
JI

A
C

~l
/'K

i 

A
. 

PR
E 

H
 

v
u

. 
LO

C
A

TI
O

N
 

O
F 

R
 

C
JI

A
C

U
flO

 
•A

D
IO

C
R

A
P

B
IC

 
lt

E
SU

L
T

J,
t:

rc
 

8
. 

PO
ST

 
T

T
P

I 
i/

S
 

L
.L

. 
R

.L
 

C
 B

. 
LO

C
. 

H
IT

 

-
·---
~
 

I
-
-
-
-

-
-

--
· 

. ·
-

-·
 

[_
 _

__
___

 
A

.2
00

c 
1 

111
<" 

•; 
~ 

8
° 

Im
p 

II
 

-:1
,• 

F
a
ll

e
d

 
ra

d
lo

g
ra

p
h

 
F 

u 
E

x
c
e
ss

iv
e
 

ic
co

m
-

B.
 }

Io
ne

 
2 

ir
o~

 
, fl

 L
 

p
le

.t
e
 

ru
s

1o
n 

an
d

 
(H

• 
!I

m
p 

II
I 

2a
 

p
o

ro
s1

 t;
i. 

D
I 

3
/8

° 
fl

n
e
 
c
ra

c
k

 

3 
1

3
1

~
 1

; 
a
t 

rl
g

h
t 

Ju
n

~
tl

o
n

 
~

f
l
 

Im
p 

II
 

1
• 

D
 

~
 

··
<-

~-

4 
14

08
 

1¾
" 

6½
" 

Im
p 

II
 

2¼
" 

L
 

u 
II

I 
~· 

V
 1

0"
 

5 
15

11
 

~1 ½
" 

Im
p 

II
 

4¼
1 

•
:
 o

or
 

D
 

II
I 

7-
P 

V
 1

0
l"

 
- 4

5
" 

75
II 

p
ro

 
e
c
t 

le
 

t-
2

1
 

A
. 2

1:X
JO

 
1 

11
18

 
i'

 
s•

 I
m

p 
V

 
2

• 
p

a
ss

e
a
 
ra

d
lo

g
ra

p
h

 
F

 
L

 
u 

ro
c
te

ra
te

 a
m

o
u

n
t 

B
.N

on
e 

o
r 

p
o

ro
si

ty
 

an
d

 
2 

1
8

)3
 

1•
 

5
• 

Im
p 

II
 

1½
 fl 

sl
~

g
 

L
 

D
 

V
 

1"
 

3 
12

4?
 

t"
 

6½
' I

m
p 

II
 

4
P

 
L

 
u 

4 
1r

o3
i 

t•
 

2~
 

Im
p 

II
 

3½
~ 

R
 

D
 

V
 

4¼
" 

5 
13

82
 

¾
' 

8-
¼

' I
m

p 
I 

3
J"

 
i..

 
D

 
II

I 
1

4
P

 
V

 
8·

1"
 

~
 

14
33

 
17¾

 C 
2

-P
 

0 
V

 
3

• 
L

 
D

 

7 
14

54
 

ui
:i 

1"
 

L
 

D
 

8 
14

5~
 

1
" 

14
¼

' I
m

p 
II

 
9

i•
 

L
 

u 
V

 
9¼

~ 
'e3

¼1
• 

75
m

 ID
 P

I 
p

o
r 

p
ro

J 
e
c
t 

le
 

1'
-2

1 

3.
 

-



~
 

~
-

~
~ 

.....
....,

__
" 

~
-··

 

ii
!;

:~
 

=
­

=-
"'._-

-

~
~-

~
-

.
. 

::. 

~
 

~
..;

::
 

=~
: 

~
-

~
....:

.. 

~
~ 

_,
,. 
.... 

-

~
~ ~
 

~
- i~ ;;_
 

,.:.
;,.

_ =- ~~
-

~
 

~
; 
~
 

!2
:£

_;_ 
.. 

=
-·

 
~
 

~
-

=
 =

-
~

-

:-·
~

 2 ~- ~--
_ 

~
-­

~
=

 
~

· 

-,_
.:.

S.
:::

:..
_.

 

ID
U

T
1

'1
C

A
T

IO
II

 

'&
. 

F
IR

IN
G

 
RE

CO
RD

 
R

O
. 

B
. 

D
A

T£
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

R
O

. 
D

. 
A

lll
lO

R
 
•&

H
IIF

A
C

TI
IR

ER
 

£
. 

EL
EC

TR
O

D
E 

II
FG

R
. 

F
. 

AR
•O

R 
FA

B
R

IC
A

T
O

R
 

I-A.
 

A
 1

18
27

 
B

. 
1

/1
5

/4
4

 
c.

 
F. 

14
8 

D
. 

R
ep

u
b

li
c 

S
te

e
l 

co
rp

. 
E

. 
H

ar
n

1
sc

h
!e

g
er

. 
F •

. 
F

is
h

e
r 

T
an

k
 

D
1

v
1

sl
o

n
. 

A
U

O
R

 D
A

T
A

 

A
. 

PL
A

T
£ 

T
H

IO
:N

E
SS

 
II

. 
-T

Y
PE

 
C

. 
C

A
R

BO
N

 
C

O
N

TE
N

T 
D

. 
B

H
ll 

£
. 

PR
O

C
ES

S 
F

. 
H

EA
T 

TR
EA

T
•E

N
T 

TE
•P

. 
T

I~
£

 Q
U

EN
CH

 

~
-

1½
" 

~
. 

R
 I

 
.8

5
lt

l 
.2

9
S

1
 

.0
0

9
S

 
.0

1
1

P
 

1
.0

1
c
r 

1
.1

6
N

l 
• 

52
M

o 
C

 •
•
 2

9C
 

b• F
ac

e 
24

1 
B

ac
k.

 2
41

 
. 
--

-
F.

 
Fn

kn
ow

n 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

A
. 

TY
PE

 
B

. 
TR

A
D

£ 
N

A
Ii£

 
C

. 
C

O
A

TI
N

G
 

D
. 

C
U

R
R

EN
T 

&
 

PO
LA

R
IT

Y
 

A
. 

F
 .2
2c

 
1.

81
M

I1
 

• 
27

S
1 

• 0
0

8
S

 
.O

H
i'

 
' 

.2
2

C
r 

T
r.

N
i 

.3
2M

O
 

B
. 

A
W

-2
C

 
c.

 1
1.

m
e 

D
. 

DC
-R

EV
 

J
O

I/
IT

 
l>

!S
lG

_I
I _

__
_ 

~
-

W
E

L
D

IN
G

 
P

_
!I

C
X

:E
D

II
_

~
--

-·
 

A
. 

G
R

O
O

V
E.

 
IN

C
LU

D
ED

 
,A

. 
B

A
C

lIN
G

 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

. 
PA

SS
ES

 
B

. 
llO

O
T 

GA
P 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

TY
PE

 
A

M
P.

 
V

. 
C

.·
P

L
A

T
E

 P
R

EP
A

R
A

TI
O

N
 

1
. 

RO
O

T 
TY

PE
 

A
. 

4
5

° 
DV

 
B

. 
~

1
€

"
 

C
. 

am
e 

c
u

tt
in

g
 • 

G
rl

n
d

ln
g

 • 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
RO

ii 
N

 
TY

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IN
E

 
&

 
IN

TE
R

 
PA

SS
 

TE
IIP

EI
IA

TU
R

E 
D

. 
RE

•A
R

lS
 

A
. 

N
on

e 
B

. 1
. 

I 
5

/3
2

" 
1

a
 

1
6

5
 

22
 

2
. 

II
I 

3
/1

8
" 

2
a

 
2

2
5

 
2

2
 

1
/4

" 
2

a
 

3
2

5
 

2
2

 
5/

32
ff

 
la

 
1

7
5

 
22

 
1 

/4
" 

4
b

 
3

2
5

 
2

2
 

3
. 

II
I 

3
/1

6
" 

4
b

 
2

2
5

 
2

2
 

1
/4

" 
2b

 
3

2
5

 
2

2
 

C
. 

3 
h

o
u

rs
 

2:
7 

m
1n

ut
0s.

 
0 

m
o 

F
 -

3
2

5
 

F
 

D
. 

G
ri

n
d

in
g

 
ti

m
e 

M
 

m
in

u
te

~
. 

Ji
,. 

H
E

A
T

 
B

A
L

L
lS

T
IC

 
R

E
SU

J.
T

S
 

. 
R

£
/I

A
R

l{
5

 
1 !

1'
 

C
R

A
C

K
J/

f<
, 

1
-
-
-
-
-
4

-
-

-
-
··

-
·
•
-

-
-

~ 
.~

•-
··

-
-·

 
-

-
--

-
1

-
-

·-
·
·-

-
-
-

··
-

-
-

-
-

--

A
. 

PR
E 

ff
 

V
E

L
. 
! L

O
C

A
f/

0
1

1
 

O
F

 
ff

' 
C

R
A

C
K

IN
G

 
:R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
.E

T
C

 

s.
 

PO
ST 

r,
s 

rL-
:-;:-

:~
 

c 
R. 

LOC
., ~;~

r,.:l 
____

__ _
 

A
.~

;-~
-~

 1
11

93
 

B
.N

on
e 

2 
11

16
6 

p 

3 
11

15
2 

3
. 

81
 

' ' ' 

1 ~
 I g

t•\ 
IM

P
 

U
 I

M
P 

I 
\rn

i ! 
IV

,€
¼

· 

~
1•

 D
 

8
" TJ

 

P
fr

l 
V

 I
 2½

 

o 
I •

 
Il

1P
 

: 

1 
:2 -a
 

41
 8 ½
 

1
-
-

0 
I I

 

I I 
~

1
§

 ,
. 

75
.T

Jll
jl 

P
r~

o
r 

p
ro

j 
c
tl

le
 T

b 8 

p M
ot

j c
 rc

 t:
~ 

a.
m

cu
n 

~. 
o:

 :
;f

a
g

 
a

M
 

po
ro

:;
1 

cy
. 4

. 



~
-

=
-

-_· 
F

"
. 

~
 ;: ;;:

; t t i ~ t ~ ~ I ~ 

lO
P

T
 I T

IC
A

 T
IO

lr 

· l
. 

F
II

II
II

C
 I

IE
t:

01
10

 
11

0.
 

11
. 

D
A

TE
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

W
O

. 
D

. 
A

ll
a

ll
l 

II
II

II
IF

A
C

T
II

II
E

II
 

E
. 

EL
EC

TR
O

D
E 

II
FC

II
. 

F
. 

11
11

10
11

 
F&

II
II

IC
A

TO
II

 

· 
A

. 
A

D
-7

08
 

I B. 
f/

2
4

/4
3

 
C

. 
N

R
 3

0B
 

I D. 
C

ar
n

eg
ie

-
Il

ll
n

o
1

s 
S

te
e
l 

C
or

p,
 

E.
 

A
.O

. 
S

m
lt

h
 

F
. 

G
en

er
al

 
E

le
c
tr

ic
 

C
o.

 

A
U

O
;f

 
D

A
T

A
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

l
. 

P
U

T
I:

· T
H

IC
T

N
E

SS
 

A
. 

TY
PE

 
II

. 
TY

PE
 

-B
. 

U
A

D
E

 
NA

M
E 

C
. 

CA
IIB

O
II 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

0
. 

11
11

11
 

D
. 

CU
RR

EN
T 

&
 

E
. 

PI
IO

C
ES

S 
PO

L
A

II
IT

T
 

F 
•. 

H
EA

T 
TI

IE
A

TI
IE

IC
T 

T
E

ll
P

. 
T

II
IE

 
Q

U
EN

CH
 

A
. 

1
-1

/2
11

 
A

. 
F 

B.
 

R
-I

 
(.

1
2

C
,.

 5
2 

(1
.0

3M
n,

 .0
0

s1
. 

M
n

,.
2

1
s1

, 
• 

4
1

C
r,

1
,0

1
N

1
, 

• 3
8C

r,
 

.4
21

'!0
) 

1
. 7

2N
1,

 
c. 

.2
3

 
.7

Q
t(

O
, 

D
. 

-
.1

8
V

)*
 

E
. 

B
. o

.g
. 

B.
 

SW
-1

01
 

F.
 

15
00

 
F.

 
3/

-4
 

c.
 

E
60

8J
 

h
r.

 
~

te
r
 

D
. 

DC
 

ST
R

 
i0

2
5

 
F.

-
1

-1
/4

 h
rs

. 
W

at
er

 

*w
el

d
 H

e 
ta

.l.
 

. 

.. 

J
O

IN
T

 
0

£
S

 IG
N

 
J/

E
L

D
IN

G
 

P
R

O
C

E
D

lf
!!

._
 _

_
 

. 
_ 

A
. 

G
R

O
D

V
~.

 
IN

CL
U

D
ED

 
A

. 
8A

C
r!

N
G

 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

PA
SS

ES
 

B
. 

IID
D

J"
 

CA
P 

8
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
ND

. 
TY

PE
 

A
II

P.
 

V
. 

C
. 

P
U

T
E

 P
R

EP
A

R
A

TI
O

N
 

I.
 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

CR
CS

N
 

TY
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IN

E
 

&
 I

N
TE

R
 

PA
SS

 
TE

IIP
E'

IIA
TU

R
E 

D
. 

R
EI

IA
R

[S
 

A
. 

34
°D

V
 

.A
. 

1
/4

" 
b

ac
k

in
g

 s
tr

ip
 

B
. 

3
/8

" 
B.

 
C

. 
F

la
m

e 
1.

 
II

 
5

/3
2

" 
la

 
16

0 
-

28
 

C
u

tt
in

g
 

5
/3

2
• 

la
 

16
0 

-
30

 
0

rl
n

d
1

n
g

 
2

. 
I 

5
/3

2
" 

la
 

18
0 

-
30

 
3

/1
6

• 
la

 
23

0 
-

3
2

 
1

/4
" 

la
 

30
0 

-
38

 
.3

/1
8

" 
2

a 
2

C
()

 
-

30
 

1/
4"

 
3

a 
30

0 
-

36
 

1/
4"

 
4

a
 

30
0 

-
3

4
 

3
. 

II
I 

3
/1

5
" 

4b
 

1?
0 

-
ZO

 
. 1

/4
• 

0
2b

 
~
 

-
3

2
 

C
. 

3
: 5

3 
h

rs
. 

35
0 

-
40

0 
F

 . 
D

. 
Tw

o 
sm

al
l 

c
ra

te
r 

cr
ac

k
s 

a
rt

e
r 

p
as

s 
ro

u
r 

an
d

 a
ls

o
 

a
tt

e
r 

p
as

s 
sl

:x
. 

G
ap

s 
w

er
e 

w
el

de
d 

W
it

h 
5

/3
2

9 
18

-8
M

n.
 

e
le

c
tr

o
d

e
. 

..
 

H
E

A
T

 

A
. 

PR
E 

H
 

V
E

L
. 

8
. 

PO
ST

 
T

IS
 

-
--

·-
~

-
-
-

· 

A
..

~
o

 
1 

10
99

 
-4

0
0

 '
F

 
B

.N
on

e 
2 

11
01

1 

3 
1

0
n

 

4 
10

04
 

5 
11

9€
 

75
11

 

-
B

A
U

IS
T

IC
 

R
E

S
U

L
T

S
 

.l 
R

£
~

A
R

(S
 

O
N

 
C

R
A

C
(i

R
G

 

i 
• 

.L
O

C
A

T
IO

N
 

O
r 

R
 

· 
C

R
A

C
U

/I
G

 
·-:

R
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

 ;
£

T
C

 

L
.L

. 
R

.L
 

C
 B

. 
LD

C
. 

TY
PI

 
H

T
! I ! ! 

--
--

-
-

· --
-

~-
-·-

·-
-
-
-

-

1"
 

10
¾

' 
Im

p 
II

 
¼

8 
ra

!l
e
d

 
ra

cl
io

g
ra

.p
h

 
L

 
u 

II
I 

71 
C

ca
ck

ln
g,

 
ln

co
m

-
p

le
te

 
p

e
n

e
tr

a
ti

o
n

, 
p

. 
-7

-1
,• 

Ill
l>

 
II

 
9

" 
sl

a
g

, 
In

co
m

p
le

te
 

L
 

D
 

II
I 

7 
ru

sl
o

n
 a

nd
 

p
o

ro
sl

t:
 

sc
a
tt

e
re

c
l 

th
ro

u
g

h
-

y 

i 
6

t"
 

0 
II

 
1•

 
o

u
t 

L 
u 

II
I 

1¼
"' 

1
• 

5
" 

0 
II

I 
i .

. 
L 

D
 

1
t 

3
t•

 I
m

p 
II

 
18

~ 
R

 
u 

II
I 

¼
 .. 

]
,
.
_

 

45
¾

" 

Pl 
Pl

 o
o

r 
P

ro
 e

c
t 

le
 

l'2
r 

5.
 

I 

; 
. -

-
--

= 
-f

-e
!!!

!!!
!! 

--~
 

~
-
- :- -



--;r
.:

:-
,_

 

~
 

==
­
~
 

:::.:
.. 

: 

~
-

~
 

=
 
~
 
~
 

~
~ 

K
._

 
:::

.":'"
_ 

~
 

E
 

~
 
~
 

=
--

~
L=

 
!is

: ~
 ; i&

-c
 

~
-

~
 

~~
-

:;.
; 

~
 

~
: 
~
 

~~
-

~
-

~
.
 

=
 

::_
 

::.:
: s:~
 

;;;
;:­

~
-­

r !!
 

~
-- ~ ~ b.::;__ ;::,

 
. 

;.__
___

 
=

 
~

-

~-=
 

.::
,:;

--_
 

~
-

- i ~
 i: :~
 

=-
-- ::~

 
~
 

~ ~
~

~
~

;
,
;
:
"
~

~
-
-

: ~
--~

~
:7

~
e0

-~
~

it
--

~
~

~
~

;_
.;

-·
--•-

~ 
-~

·--
.--

~-
:;-

__
 _ 

~
--

--
~-

--
-
.
.
.
 
---

, 
':

 
·t

-
~

-
.
_

.
.
.
~

 ..
....

 ~.;
,..

 -
. 
~
 

~
.:

:;
y
 

.,._
 

. 
7 

:'
~

~
 

-
-:=

=~
~~

--:
-~

:::
. 

.¥
 

lO
II

II
T

IF
IC

A
T

IO
II

 
A

R
.O

R
 D

A
T

A
 

E
L

E
C

T
R

O
D

I!
 

D
.4

TA
 

JO
I/

IT
 D

l!
S

IG
#

 
"W

E
LD

I/I
G

 
P

R
O

C
E

D
U

R
E

 
S

E
A

T
 

B
A

LJ
...

IS
TI

C
 

R
E

SU
L

T
S 

R
E

•A
F

.K
S 

01
1 

C
R

A
C

«!
.'<

G
 

la
. 

r1
R

1
•c

 R
EC

O
RD

 
R

o.
 

A
. 

P
U

T
E

 T
H

IC
J:

N
ES

S 
A

. 
TT

PE
 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

n.
 

B
A

c]
[J

i;G
 

A
. 

PR
E 

H
 

V
E

L
. 

L
O

C
A

T
I<

iN
 

O
F

 
C

 
C

R
A

C
r.

I/
10

 
IR

A
D

IO
G

R
A

P
l!

IC
 

U
S

U
L

T
S

,E
T

<
 

8
, 

D
A

TE
 O

F 
TE

ST
 

II
. 

TY
PE

 
B

. 
TR

A
D

E 
HA

NE
 

A
N

G
LE

. 
RO

OT
 

FA
CE

 
PA

SS
ES

 
B

. 
PO

ST
 

TY
Pl

 
F

IS
 

L
.L

. 
R

.L
 

C
 B

. 
LO

C
. 

A
N

T 
C

. 
P

L
IT

E
 K

O
. 

C
. 

CA
RB

O
N

 
CO

N
TE

N
T 

C
. 

C
O

A
Tl

!IC
 

B
. 

l\O
O

T 
GA

P 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
E

L
. 

11
0.

 
TY

PE
 

A
M

P.
 

V
. 

D
. 

A
ftl

lO
R

 
•&

Jlt
JF

A
CT

11
RE

R 
D

. 
BI

IN
 

D
. 

C
tlR

R
E!

IT
 

&
 

C
. 

P
L

\T
E

 
PR

EP
A

R
A

TI
O

N
 

1
. 

RO
O

T 
TY

PE
 

E
. 

EL
EC

TI
IO

D
E 

IIF
C

R
. 

£
. 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
2

. 
B

O
D

i 
TY

PE
 

F
. 

Aa
•o

a 
FA

B
R

IC
A

TO
R

 
F

. 
H

EA
T 

TR
EA

Tt
tE

II
T 

3
. 

C
R

O
iH

 
TY

PE
 

TE
M

P
. 

TI
K

E 
Q

U
EN

CH
 

C
. 

TO
TA

L 
iE

L
O

IN
C

 
TI

M
E 

&
 

IN
TE

R
 

PA
SS

 
TE

IIP
EI

U
TU

P.
E 

D
. 

R
E

!:
n

P.
r

S 
--

--
-

·-
-
~
 
~

-
~

-
A

. 
~

4
2

1
 

A
. 

1
-1

/2
9 

A
. 

F 
A

. 
D

V
 3

0
° 

A
. 

N
on

e 
.A

. 2
.(X

;°
 

1 
11

04
 

l.
. 

a•
 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 
B

. 
5

/1
3

/4
3

 
B

. 
~

I
I
I
 

(.
 1

35
C

, 1
. 7

9
 B

. 
3

/8
• 

B
.-

F 
R

 
D

 
c.

· 
14

 
c 1

. 6
-4

M
ll,

. 2
2s

1,
 

M
n,

.-2
7S

1,
 

c.
 

F
la

m
e 

1
. 

II
 

3
/1

6
" 

2
a

 
ro

o 
-

2
4

 
B

.N
on

e 
D

. 
Jo

n
e
s 

&
 

.0
2

7
C

r,
 .0

24
N

1,
 

• 3
9H

o)
* 

c
u

tt
in

g
 

2
. 

II
I 

!/
4

"
 

S
a
 

2 
11

56
 

¾"
 

9
t•

 
L

a
u

g
h

li
n

 
.4

6M
o

} 
(.

 1
58

C
, 1

. 9
5

 
B

u
tt

e
ri

n
g

 
4b

 
3

0
0

 -
2

8
 

R
 

l1
 

S
te

e
l 

co
rp

. 
c •

• 
26

 
M

n
,.

2
8

S
i,

 
3

. 
II

I 
3

/1
6

9 
4b

 
1

7
6

 -
23

 
E

. 
R

ar
n

1
sc

h
te

g
er

 
.D

. 
F

ac
e 
~
 

.4
0

)*
 

1
/4

" 
~b

 
30

0 
-

28
 

3 
11

54
 

l¾
R 

1
0

i"
 

C
or

p.
 

B
ac

k 
25

2 
B

. 
A

W
-2

-<
) 

c.
 

4:
 3

0
 h

rs
. 

ro
o 

-
2

2
5

°F
. 

R
 

D
 

F
. 

H
a
rn

ls
c
h

te
g

e
r 

E
. 

-
C

. 
S

ta
in

le
ss

 
D

. 
C

h1
pp

1n
g 

a
ft

e
r 

e
a
c
h

 p
a
ss

. 
C

o
rp

. 
F

. 
16

00
-1

60
0 

D
. 

DC
 

RE
V

 
A

ll
 s

u
rf

a
c
e
 

ed
g

es
 w

er
e 

4 
11

63
 

: 
ii

 
9

il
 

Im
p 

II
 

2¾
 

~
 

1
/2

 h
r •

. w
at

e 
b

u
tt

e
re

d
 

I 
R

 
(!

 

l0
6

0
-1

1
0

0
 

G
ri

n
d

in
g

 
ti

m
e 

4 
h

o
u

rs
. 

1½
~1

 
2 

h
rs

~
 

A
ir

 
5 

11
77

 
2½

" 

1
rj

, 
II

~
 "l 

R
 

D
 

~
 

12
92

 
1¾

" 
i¼

D
 

,:;
 

L 
u 

lli
il)

I 
1 

D
 

7 
1

3
4

2
 

i•
 

2
tf

! 
-

L
 

u 
I II

 
3¼

 
II

I 
B-k

 ,. 

75
:ll

i 
p

r 
D

O
! 

:>
ro

,1
 ~

tl
 .

. Jf
" 

e 
1 

I 

A
.A

D
-4

3
5

 
A

. 
1

-1
1

2
• 

A
. 

F 
A

. 
6

0
°D

V
 

A
. 

N
on

e 
J.

. Z
X

)O
 

1 
1

1
2

} 
1

• 
'I½

~ 
P

as
se

d
 r

sd
1

o
g

ra
p

h
 

B
. 

5/
18

/4
.'3

 
B

. 
R

-
{.

1
3

5
C

, 1
. 7

9
 

B
. 

3
/H

!•
 

B
. 

F 
L

 
_u

 
M

o
d

er
at

e 
sl

a
g

 i
n

-
c.

 
1

5
 

-
!-

ti
,.

 2
7

S
1

, 
C

. 
F

la
m

e 
1

. 
II

 
5/

32
,D

 
2

a
 

12
0 

-
B

. 
}T

on
e 

c
lu

sl
o

n
s 

1
n

 c
ro

ss
-

D
. 

JO
h

.~
i.

l 
&

 
c.

 
-

.3
9

M
0

) 
* 

c
u

tt
in

g
 

2
. 

II
I 

3
/1

6
8 

1
a
 

2
2

0
 

-
2 

11
88

 
1n

 
B

tr
 I

:l
p

 
II

 
2

i 
r b

a
r 

an
d 

lo
;,

,e
r 

rl
g

h
t 

L
a
u

g
h

li
n

 
D

. 
-

(.
1

5
8

C
,1

.9
6

 
·B

u
tt

e
ri

n
g

 
i/

4
11

 
3

a
 

R
 

D
 

le
g

 
S

te
e
l 

C
o

rp
. 

E
. 

-
M

n,
. 2

8S
1,

 
4

b
 

30
0 

-
E.

 
H

ar
n

1
sc

h
te

g
er

 
_F

.
-

.4
0

)*
 

3
. 

II
I 

3
/1

8
9 

4
b

 
2r

o 
-

3 
12

63
 

p 
ea

 
Il!

lp
 

II
 

5
; 

co
rp

. 
B

. 
A

W
-2

-C
 

1
/4

• 
2b

 
3

~
--

R
 

D
 

F.
 

H
ar

n
1

sc
h

1
'e

g
er

 
c.

 -
C

. 
5:

 2
7 

h
rs

. 
3.

X
; 

F
. 

~
 

_
"
-

~ _::
...: 

--
~

 ·-~
 

C
o

rp
. 

D
. 

DC
 

RE
V 

D
. 

C
h

ip
p

in
g

 a
rt

e
r 

ea
ch

 p
&

.S
.3

. 
4 

le
i.~

 
i"

 
7

~
• 

!!
Ill

 
II

 
3

1
 

A
ll

 e
d

g
es

 
b

u
tt

e
re

d
. 

R
 

u 
G

ri
nd

in
g

 t
!.m

e 
2~

 w
 h

O
ur

s.
 

5 
13

62
 
1

P
 

p 
Im

p 
II

I 
2½

 
R

 
D

 

e 
14

0S
 

H
• 

1-P
 

Im
p 

II
I 

10
¾

 
L 

D
 

V
 3

 
1

-
-

12
7a

 
7S

lll
 

P
r 

bO
! 

b
ro

J 
c
t!

 
e 

1 ~
1 

1:!
<W

el<
l 

M
et

al
 

I 
6

. 

I 



~
 

~
 

~
 f ~ """"-'. !E

S
::

C
 i ~
 

~
 
~
 

e ~
 
~
 

-··
·-

--
-

ll
l/

U
IT

IT
IC

A
T

lo
tt

 
A

U
O

ll
 D

AT
A 

EL
EC

TR
O

D
E 

D
AT

A 

la.
 r

1a
11

1c
 

RE
CO

RD
 

11
0.

 
A

. 
PL

A
TE

 
TH

IC
J:

N
ES

S 
A

. 
TY

PE
 

•. 
DA

TE
 O

F 
T

E
ST

 
9

. 
TY

PE
 

B
. 

TR
A

D
E 

N
A

•E
 

C
. 

PL
A

TE
 

N
O

. 
C

. 
CA

RB
O

N 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
D

. 
A

l_
,I

 •
D

U
FA

C
TV

R
ER

 
D

. 
81

11
( 

D
. 

C
U

R
R

EI
IT

 
&

 
E

. 
El

.E
C

TR
O

D
E 

ll
l'

C
I.

 
E

. 
PR

O
C

ES
S 

PO
LA

R 
IT

T
 

F
. 

&
H

O
I 

FA
II

II
IC

&
TO

I 
F

. 
H

E
IT

 
TI

IE
A

TI
IE

l!T
 

T
E

II
P.

 
T

I•
E

 Q
U

EN
CH

 

t A
D

-7
4

7
 

A
. 

1
-1

/2
9 

A
. 

F
 

7
/1

7
/4

3
 

B
. 

R
-I

II
 

( .
1

5
3

C
, 

C
. 

N
R

-7
2 

(1
.. 

64
l1

1l
 ••

 2
2.

81
 

1.
. 7

61
10

. 

in· 
Jo

n
e
s 

&·
 

.0
£

7
C

r,
 .0

24
N

 
, 

• 2
0

S
i,

. 3
7

 
L

a
u

g
h

li
n

 
.4

6M
o,

 .0
48

C
U

) 
?-

'O
)*

 
S

te
e
l 

c
o

rp
. 

c •
•
 26

 
(.

 1
43

C
, 

E.
 F

.a
rn

ls
c
b

!e
g

e
r 

D
. 

F
ac

e 
2

6
2

 
1

. 8
21

-!n
, 

C
o

rp
. 

B
ac

k
 2

6
2

 
• 2

2S
1,

 
F

. 
P

a
rn

ls
c
h

te
g

e
r 

E
. 

B
.O

.H
, 

0 
• 

38
:t

'0
)*

 
C

o
rp

. 
F.

 
16

00
-i

eS
G

 
F.

 
(.

 1
77

C
, 

1
/2

 b
r.

 
L

 9
2

!1
ll,

 
W

:i.
te

0 
• 

2
4

S
i,

 
11

00
 

F.
 

2 
• 

3
8

M
O

)*
 

b
rs

. 
A

1
r 

IB
. 

~
.2

-C
-S

 
c
. 

S
ta

in
le

ss
 

'D
. 

D
C 

RE
V

 

[A
. 

A
D

-7
7

7
 

A
. 

1
-1

/2
• 

IA
. 

F
 

IB
. 

8
/5

/4
3

 
B

. 
R

-I
 

(.
1

5
8

C
,1

.9
5

 
le.

. 
N

R
-7

3
 

( 1
. 2

11
"1

1,
 •

 1
5

S
1

, 
·M

n,
 .

2
0

s1
. 

ID
, 

C
a
rn

e
g

ie
-

• 
B

6C
r,

 
1

.o
a.

.1
 ,.

4
0

M
o

)*
 

Il
ll

n
o

ls
 

.2
1M

O
) 

B
. 

A
W

-.2
-C

 
IE

. 
P

a
rn

1
sc

b
!e

g
e
r 

C
. 

.Z
l 

c.
 ,

 S
ta

ln
le

ss
 

c
o

rp
. 

D
. 

F
ac

e 
2

7
7

 
ID

. 
D

C 
RE

V
 

F.
 F

.a
rn

ts
c
b

!e
g

e
r 

B
ac

k
 2

77
 

C
o

rp
. 

E
. 

B
.O

•I
J•

 
F.

 
1

5
8

0
 F

. 
4

5
 

m
ln

st
>

 W
at

er
 

1
0

6
5

 F
. 

1
-3

/4
 h

rs
. 

W
at

er
 

*
w

el
d

 M
et

al
 

~
~
-
-
~ 

--
-=

-:
:: 

..:.--
: c

-·
•-

--
-_

__
:_

-~
~:

 ~
 -

:_
~

 -
"-

'-
".

 :
.. 

_
:_

 __
__ 

. 
-
~

-
-

--
-_

;-
--

-
. 
-

··
-

.
.
 

JO
IN

T
 D

E
SI

G
lf 

'II
E

LD
ilf

G
 

PR
O

C
ED

U
RE

 
B

E
A

T 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

A
. 

B
A

C
U

N
G

 
A

. 
PR

E 
H

 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

PA
SS

ES
 

B
. 

PO
ST

 
B

. 
RO

O
T 

CA
P 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
. 

H
O

. 
TY

PE
 

A
N

P,
 

V
. 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 
I.

 
RO

O
T 

TY
PE

 
2

. 
BO

DY
 

TY
PE

 
3

. 
CR

O
ii 

H
 

TY
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IN

E
 

&
 I

N
TE

R
 

PA
SS

 
TE

IIP
El

lA
TU

R
E 

D
. 

II
E

U
R

K
S

 
--

A
. 

60
°D

V
 

A
. 

N
on

e 
IA

. 2
C

f:J
° 

1 
B

. 
3

/1
6

9 
B

. 
F

. 
C

. 
F

la
m

e 
1

. 
II

 
5

/3
2

" 
1

a 
15

0 
-

2
4

 
B

.N
on

e 
C

U
tt

in
g

 
3

/1
8

1 
la

 
2

2
5

 -
2

7
 

2 
B

u
tt

e
ri

n
g

 
2

. 
II

 I 
3

/1
1

'1 
2

a
 

22
5 

-
2

7
 

1
/4

"
 

2
a
 

4b
 

3
2

5
 -

3
1

 
3 

3
, 
II

I 
3

/1
6

1 
2b

 
2

ro
 -

Z7
 

1
/4

1 
2

b
 

3
2

5
 -

31
 

3
/ 1

B 
a 

iJ
b 

22
5 0 -

2
7

 
4 

. 
C

. 
5

: 3
0

 h
rs

. 
15

0 
-

a:>
o 

F.
 

I 
D

. 
C

h
lp

p
in

g
 a

n
d

 
g

ri
n

d
in

g
 . 

a
rt

e
r 

!
lr

s
t 

an
d

 
ro

u
rt

b
 

5 
p

a
ss

e
s 

-
ro

o
t,

 
ch

lp
p

1
n

g
 

a
rt

e
r 

a
ll

 
th

e 
o

th
e
rs

. 
.A

ll
 

ed
g

es
 w

er
e 

b
u

tt
e
re

d
. 

C
h

lp
p

!n
g

 a
n

d
 
g

rl
n

d
ln

g
 

1:1
 

tl
m

e 
w

as
 

3
: 

45
 h

rs
. 

A
. 

eo
0
nv

 
A

. 
N

on
e 

IA
. 2

5
0

° 
1 

B
. 

M
_1

6•
 

B
. 

F 
C

. 
am

e 
1

. 
II

 
5{

.3
2•

 
1

a 
1

5
0

 -
2

4
 

IS
.N

on
e 

C
u

tt
in

g
 

5
/3

2
1 

1
a 

19
0 

-
25

 
.2

 
B

u
tt

e
ri

n
g

 
2

. 
II

I 
3

/l
t:

• 
2

a
 

22
5 

-
27

 
1

/4
" 

2
a

 
4b

 
3

2
5

 -
31

 
~
 

3
. 

I 
II

 3
/1

6
• 

4
b

 
2

2
5

 -
Z

7 
1

/4
• 

2b
 

~
5

 -
3

1
 

C
. 

4:
 2

5
 h

rs
. 

2
8

J 
F.

 
D

. 
A

ll
 

ed
g

es
 b

u
tt

e
~

. 
4 5 

~
 

B
A

L
L

IS
T

IC
 R

E
SU

LT
S 

I 
R

E
.A

R
E

S 
O

N 
C

R
A

C
E

II
IG

 

v.
u.

 
LO

C
A

TI
O

lf 
O

F 
R

 
C

R
A

C
lil

/tO
 

~A
D

lO
G

R
A

P
B

lC
 R

E
SU

L
T

S.
E

T
( 

F
IS

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

P 
U

T
! I ! 

-
-

--
-

-·
-

-
1-

--
--

-
··-

-
·-

-
-·

-
-

· 

111
24 

I 
H

• 
10

1 
p

as
se

d
 
ra

d
lo

g
ra

p
h

 
R

 
D

 
Sm

a.
11

 
am

ou
nt

 
o

r 
p

o
ro

s 
1 t

y
. 

~1
89

 
1

• 
7¾

 
R

 
u 

3
/8

" 
in

C
O

ll
il

le
te

 

3ttr
mp

 
ru

sl
o

n
. 

12
31

 
t·

 
II

 
3

• 
L

 
II

I 
1

' 

11
.29

9 
¾

 
S

½
fi

m
p 

I 
¼

 
L

 
D

 
II

 Ito
• 

11
34

4 
¾•

 
5!

-• 
Im

p 
II

 
3¼

 
R

 
D

 
II

I 
9

t 
I 

V
 2

¾
1 

~
40

21
 7

-¼
9 

' 
1¼

' 
0 

II
 

¼'
 

-·
 

R
 

D
 

E
I
 
a•

 

J pr
,~

r,
 r

o
j,

 

V
 4

t -llc2½ 
! 

C
t 1

 
e 

'! 
B1

. 
I 

-
-
-
-

11
10

/l 
2

• 
f\½

 I 
P

as
se

.:
l 

N
d

~
 q

~:
r?

.p
h 

L
 

u 
S

m
al

l 
am

o
~

t.
 e

r 
sl

a
g

 a
n

d
 p

o
ro

si
 t~

· 
11

20
6 

1½
' 

9½
' 

Im
p 

II
 

31
1"

 
th

ro
u

g
h

o
u

t 
lo

w
er

 

1= 
R

 

l!
 

ri
g

h
t 

le
g

 w
el

d
 

t 
S

i 
Im

p 
I 

3i
' 

e
s
t.

 
L

 
D

 
II

 
6¾

' 
V

 2
 

• 

3
4

4
 

3
• 

B
t 

0 
II

 
i 

R
 

D
 

13
91

 
7¼

' 
p 

0 
II

 
2¾

' 
R

 
D

 I
m

p 
II

I 
6¼

 
V

 1
3i

~
 

,_
_

 
[3

9P
 

75
rm

: 
p

re
 1o

r 
• b

ro
Ji

 c
t1

 
e 

T
h

 

7.
 

' I 



I !¥
!' 

ff'
. 
~
 

I liE
­

~
-

~
 

=
 
~
 

~
 -- ~ ~ ~ g:: E

e
 

l!s
 

~
 

E
-
~
 - ~ ~ ;-· ! I ~ EE­ ~ ~ ~ -= ~ g:: ~

-

~
 

:;
·_ 
~
 

~
 
~
 

e=
;::

 
==

 
g

::
 

~
 
~
 i ~ ~ ~

­

~
 

! 
ID

&
JI

T
IF

IC
A

T
IO

II
 

la
. 

F
ll

lI
K

C
 

R
E

C
O

R
D

 
R

O
. 

II
. 

D
A

T
E

 
O

F
 

T
E

S
T

 
C

. 
P

L
A

T
E

 
N

O
. 

D
. 

A
lll

lO
ll 

M
A

~U
F

A
C

T
U

R
E

ll
 

E
. 

E
J.

E
C

T
R

O
D

E
 

M
F

C
ll.

 
F

. 
A

llB
G

~ 
F

A
lll

llC
A

T
O

ll 

A
. 

A
D

-8
7

t'
 

B
. 

9
/1

1
/4

3
 

C
. 

N
R

-7
1

A
 

ID
. 

Jo
n

e
s 

&
 

I 
L

a
u

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E.
 

H
a
rn

ls
c
h

re
g

e
r 

C
o

rp
. 

F.
 

F
a
rn

1
sc

h
re

g
e
r 

co
r_

p.
 

A
. 

A
 

10
92

.:3
 

B
. 

1
1

/1
3

/4
3

 
C

. 
N

R
74

A
 

D
. 

G
re

a
t 

L
ak

es
 

S
te

e
l 

C
o

rp
. 

E
. 

P
a
rn

ls
c
h

te
g

e
r 

C
o

rp
. 

r·
. 

H
a
rn

ls
c
h

re
g

e
r 

C
o

rp
. 

A
. 

A
 1

0
9

2
3

 
B.

 
1

1
/1

3
/4

3
 

C
. 

~'
R

71
B

 
D

. 
Jo

n
e
s 

8· 
L

a
u

g
h

li
n

 
E

. 
P

a
rn

ls
c
h

re
g

e
r 

C
or

_p
. 

jE
. 

H
a.

..
,i

ls
ch

!e
g

er
 

C
o

rp
. 

I 
A

iU
iO

R
_ 

_i
>~

T
A

 
I 

f:
tE

C
T

A
n

n
r 

n.
,,:

 T
' .

.I 

-
,_

w
u

 
w

n
•
n

 

I 
J
O

IN
T

 
D

E
S

I
G

N
-
-
-
+

-
i'E

/..
D

1/
tG

 
__

 . 
_

_
_ P

R
O

C
E

D
U

R
E

 

A
. 

C
R

O
O

V
E

. 
IN

C
L

U
D

!:
D

 
IA

. 
11

A
C

X
IH

C
 

jA
. 

pp
_;

; 
B

 
V

E
/.

.. 
i.

.O
C

A
T

Z
O

/t
 

O
f 

B
 

C
R

A
C

/C
i/

lO
 

X
,i

M
v
G

R
A

P
S

iC
 

R
E

S
U

L
T

:J
.E

T
C

. 

B
E

A
T

 
B

A
L

L
IS

T
:C

 
R

E
SU

L
T

S 
R

E
H

A
C

~
S

 
O

N
 

C
II

A
C

A
l~

G
 

A
. 

?!
..

A
T

E
·T

H
IC

~
H

E
S

S
 

jA
. 

T
T

P
E

 
B

. 
TY

PE
 

r; TR
A

D
E

 
!I

U
E

 
C

. 
C

A
R

B
O

N
 

C
O

N
T

E
N

T
 

C
. 

C
O

A
T

IN
C

 

D
. 

l'H
N

 
D

. 
C

U
~

R
E

N
T

 
&

 

E
. 

P
R

O
C

E
S

S
 

P
O

L
A

n
lT

T
 

F
. 

H
E

A
T

 
T

R
E

A
T

M
E

N
T

 
T

E
M

P
. 

T
IM

E
 

Q
U

E
N

C
H

 

A
. 

1
-1

/2
" 

A
. 

F 
B

. 
R

-I
II

 
(.

 1
58

C
, 

(1
.~

4
M

ll
,.

2
2

8
1

, 
1

.9
5

J-
m

, 
.0

2
7

C
r,

.0
2

4
N

l 
.2

8
3

1
, 
.4

0
 

• 
4t

'M
O

, .
0

4
8

C
U

) 
M

o
)*

 
C

 •
•
 2

6 
B

. 
A

W
-2

-C
 

D
. 

F
ac

e 
Z

77
 

c.
 S

ta
in

le
ss

 
B

ac
k.

 2
7

7
 

D
. 

DC
 

RE
V

 
E

. 
B

.0
.~

. 
1 

F.
 

18
00

0
F.

 
to

 
i 

11
'5

0 
F •

. 
1

/2
 

. 
h

r.
 
~

te
r
 

10
50

0F.
 

to
 

11
00

 
F

. 
2 

h
rs

~
 A

ir
 

A
. 

1
-1

/2
" 

B
. 

R
 I

V
 

• 9
3M

ll.
 

• 7
1

S
1

 
.0

2
5

8
 

.Q
2

5
P

 
• 7

0
C

r 
• 2

0t
f0

 
.o

gz
r 

C
 •
•
 3

0
C

 
D

. 
F

ac
e 

2
8

5
 

B
ac

k.
 2

8
5

 
E

. 
B

.O
.~

-
F.

 
1(

12
5 

F 
3 

h
rs

 
w

a.t
eo

 
12

20
 

F
 3

 
h

rs
 

a
ir

 

A
. 

1
-1

/2
" 

B
. 

R
 I

II
 

L
6

4
M

l 
• 

22
S

1 
.0

1
8

S
 

.0
2C

P 

A
. 

F .1
5

8
C

 
1.

95
M

n 
.2

8
8

1
 

• 4
0M

o 
B

. 
A

W
-2

-C
 

C
. 

S
ta

in
le

ss
 

D
. 

D
C

-R
E

V
 

A
. 

F .1
5

8
C

 
1

. 9
51

-1
n 

.2
8

S
1

 

.0
2

7
C

r 
,B .

 
.0

24
17

1 
.4

61
10

 
c .

 
• 0

48
C

u 
D

. 

.4
0M

o 
A

W
-2

--
C

 
S

ta
in

le
ss

 
D

O
-R

E
V

 
C

: 
.2

8
C

 
D

. 
F

ac
e 

zn
 

B
ac

k
 2

7
! 

E.
 

B
.o

.v
. 

I,
.,

 1
~ 

F.
 

18
50

uF
 w

a
te

r 
*

"e
 "

 
1

1
0

0
°F

 2
 
h

rs
 

a
ir

 

1-4
0 ~

::.
l 

A
l/

C
L

E
. 

R
O

O
T

 
rA

C
E

 
I 

P
A

S
S

E
S

 
~

B
-

?O
S

T
 

' 
F

IS
 

L
.L

.:
 R

.L
 

C
 

0
. 

L
D

C
. 

T
T

P
 

A
II

T
I 

a.
 

M
O

T
 

cA
P

 
a.

 
o

c
P

o
s1

T
1

0
H

 
s
1

z
E

 
ct

. 
H

o.
 

T
Y

P
E

 
A

~
P

. 
v.

 
l 

I 
i 

I 
c.

 
P

L
A

T
E

 
P

R
E

P
A

R
,T

IO
!I

 
I
. 

~O
C

T
 

T
Y

P
E

 
! 

I 
I 

2 
• 

SO
D

Y
 

T
T

!'
!:

 
, 

f 
f 

I 

I 
3

. 
C

R
O

JN
 

T
T

F
E

 
i 

I 
I 

! 

-
_!'_

£!
_~

~~
---

-
-
-
-
-
--

·--
-
-
-
-
-
-

-
-
-

-·
-

--
-

--
-

·-
-
-
-
-

l-
--

I I 
A

. I B
. 

oO
OD

V 
3

/1
f'

-"
 

fl
am

e 

f. T
O

T
A

L
 

'!
1£

L
D

l~
t:

 
T

IM
E

 
&

 
IW

,E
R

 
P

A
S

S
 

·,· 
~
 

j 
r I 

T
E

_J.
,7

 E
?.

A
T

U
 ~ E

 
r 

I 
1 

i:
on

e 
A

. 2
0

0
° 

1 
11

1
1

1
 t

• 
6

" 
I P 

c.
 

c
u

tt
in

g
 

B
u

tt
e
ri

n
g

 

A
. 

eo
0 

D
V 

B
. 

3
/1

6
 • 

C
~ 

F
la

m
e 

c
u

tt
in

g
. 

G
ri

n
d

in
g

. 

A
. 

eo
0 

D
V

 
B

. 
3

/l
e
w

 
C

. 
F

la
m

e 
c
u

tt
in

g
. 

B
. 

F' 
R

 
D

 
S

il
.a

ll
 a

m
ou

nt
 

o
r 

I 
5

/3
2

" 
1,

, 
19

0 
-

25
 

2 
1

2
2

7
 

i~
 

5
" 

. 
i 

le
r,

; 
an

d
 ~

!·
o

s:
,b

ar
 

1
. 

II
 

5
/3

2
" 

la
 

1m
 -

2
3

 
B

. 
M

l
 

' 
_

p
o

ro
sl

t7
 

ln
 
lc

tt
 

. 
2

. 
II

I 
3

/ 
~

p,
• 

1.
a 

22
C

• 
-

%
7 

R
 

iJ
 

: 
I 

1 
i4

 n
 

2
a
 

I 
2

b 
3

2
0

 
-

3
1

 
I 

3 
1

2
8

4
 i

• 
s• 

1 
rn1

 rr
 2

• 
la

 
--~

 
.. 

j 
L

 
I 

u 
! 

I I
I 

6"
 

2
b

 
32

;-
• 

-
~, 

1 
, 

1 

3
. 

II
I 

3
/l

f'
."

 
4

b
 

2~
:{

j 
-

2"
' 

I 
j 4

 
1

3
1

1
 

i"
 '

 7
i~

1 , 
0 

I
l 

¼~
 

. 
1/

 4 
• 

2
b

 
~
 -

3
1

 
1·

 
L

 
D

 
I 

c.
 

4
! 
ro

 n
rs

. 
20

0 
· r

. 
D

. 
C

hi
pp

 !n
g

 a
rt

 e
r 

ea
ch

 ,
;11

.s 
s.

 
5 

14
0'

7 
X

 
1

" 
I rm

d 
II

 
2½

 t 
A

ll
 

ed
g

es
 
b

u
tt

e
re

d
. 

R
ei

n
-

U
 1

 
!I

I 
I 

2½
 

t o
rc

em
en

 t 
g

ro
u

n
d

 
o 
rr

. B
u

tt
e
re

d
 

'j 
I O

 'I 
11

 
t 

w
lt

h
 5

/3
2

• 
e
le

c
tr

o
d

e
s.

 
G

r!
nc

t-
in

g
 

ti
m

e 
2

.2
5

 
h

rs
. 

P
e
a
t 

tr
e
a
t 

_I
 

I 
I 

13
¼

 
ed

 a
rt

e
r 

w
el

d
in

g
. 

7b
lJ

llll
 

P
 ·o

::
, 

P
ro

p
e
c
ti

ll
e
 

1'
21

1 

1
(1

" 

A
. 

B
. 1

. 
II

 
5

/3
2

° 
1a

 
15

0 
23

 
5

/3
2

° 
la

 
19

0 
25

 
2

. 
II

I 
3

i1
e
" 

2
a
 

2
2

5
 

2
7

 

n
i 

I 
ij 

X
 J

 
j 1

3,P
I I

~
 

I 
I 

I 
I 

u 
I 

x 
! 6

9 
I rn

F!
 

I 

\!~
•I 

rJ
 1

 

Be
 }

'~
n

A
 !

2
 

12
3:

 I 
1

2
7

9
: I 

1~
"\9

2 
j 

X
 

j 

v
· 

F 

2~
 f 

C
ra

ck
s 

a_
pp

e~
re

d.
 

P 
o

ro
s1

 ty
-o

a
u

. 
16

:l-
1

/4
"
 

2
a

 
3:

::D
 

31
 

3
. 

I
I
I
 

1
/4

"
 

4
b

 
3

2
0

 
31

 
3

/l
f'

 • 
2

b
 

20
0 

2
7

 
3

/1
6

" 
2

b
 

2
a
J 

27
 

1
/4

" 
2

b
 

3:
::D

 
3

1
 

c.
 4

 
h

o
u

rs
 2

5 
m

1n
u8

es
. 

0 
2

0
0

F
-
2

4
0

F
 

D
. 

A
ll

 
ed

g
es

 
b

u
tt

e
re

d
. 

~
 

&
 

C
hl

.D
.D

in
g 

a
ft

e
r 

ea
ch

 p
a
ss

. 
R

~
In

ro
rc

em
en

t 
g

ro
u

n
d

 
a
rr

. 

1.
 

II
 

5
/3

2
" 

la
 

15
0 

2
3

 
a 
~
 
~
 

2.
 

II
I 

3
/1

6
1 

la
 

2
2

5
 

2
7

 
1

/4
" 

3
a
 

32
0 

31
 

1
/4

" 
4

b
 

3
a:

l 
3

1
 

3
. 

II
I 

3
/1

8
' 

4b
 

2f
.D

-8
2

5 
1

/~
• 

2b
 

32
0 

3
1

 
C

. 
4 

h
o

u
rs

 5
0 

m
l~

n
te

s.
 

0 
m

o 
F-

22
5 

r 
D

. 
A

ll
 

ed
g

es
 

b
u

tt
e
re

d
. 

C
h

ip
p

in
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
G

rl
n

d
ln

g
 t

in
e
 

3 
h

o
u

rr
,.

 

Z
i 

I 

3 

I 
D

 

I I 
I I 

7
5

$
n

 P
to

o
rl

 P
ro

!e
ct

.1
11

~
 

A
.r

o
J

0

11 
11m

c I
 

:2
. 

7t
" 

-
-

8
. 

B
. N

o
n

: 
2 

12
('

3 
H

" 
L

, 
u 7t
" 

IM
P 

I 
D

 
L

 

3 
11

38
61

 
~

n
 

6¾
" 

IM
. 

I 

1 4 
151

0 
x !

 
ef•

lrn
P 

I 
u 

IM
P 

V
 

1
-
-
-
-

1 21
~

 

iT
21

 

L
ar

g
e 

am
ou

nt
 

o
r 

sl
a
g

. 

T
 

2
t 

~
~

e
~

te
 

am
ou

nt
 

v
C

 
sl

o
.g

 a
n

d
 

I)
0I

"0
S

it
y 

~
 si § 
,.

 
8 

1
H

 I 

76
uj

m
 
P

*
c
o

rl
F

ro
Je

c
t~

le
 lrz

1l 
8.

 
r l 



~
 ; ~ ~

-

=
 

~
-

E
' 

fr
-.

 
=

 
It

 
E

=
_

:_
 

=
 
~
 

~
--

~
 ! E. ~ g ~
 

~
 I ~ ~ ~ ~ i ~ ~ ~ it

. 
~
 
~
 

=
 

g E
=

 

~
 

5 ~
 

~
 

E
e

 
~
 

ffi
aE

 =
 

~
 

g
. 
~
 

=
 
~
 
~
 

!,i
g_

 ~=·
 

lJ
U

IJ
fT

 IT
I C

~ 
T

lO
II

 

j ~
,,. 

F
II

II
li

G
 

IIE
CO

IID
 l

lO
. 

al
. 

D
.lT

E 
O

F 
TE

ST
 

C
. 

Pl
.A

TE
 

!1
0

. 
D

. 
AR

IIO
II 

~.
llf

lJ
FA

C
TI

II
IE

II
 

E
. 

EU
:C

T~
O

D
E 

=r
ca

. 
c.

 
iP

.~
O

B
 

FA
B

r.l
C

A
TO

ft 

I I A. 
A

D
-4

06
 

B.
 

4
/:

7
/J

/4
3

 
I c

. 
83

 
D

. 
J
o

n
e

s
 8

 
I 

L
a
u

g
b

ll
n

 
· 

S
te

e1
·c

o
rp

. 
1 

E
. 

C
om

bu
st

io
n 

E
n

g
. 

co
. 

In
c.

 
F'

. 
!n

 t e
rn

a:
, 1

 o
n

a
l 

F
.a

rv
cs

 te
r 

C
o.

 

.c
w

o
R

 D
A

T
A

 
E

LE
C

T
P

.O
D

E
 

D
/.T

l~
 

I'.
. 

!'
U

T
E

 T
H

IC
J:

N
ES

S 
: .
. 

T
':P

I: 
a.

 T
Y

PE
 

B
. 

Tf
tA

D
E 

ll~
JI

E 
C

. 
CA

RB
O

N
 

CO
NT

EY
.T

 
C

. 
CO

A
TI

N
G

 
D

. 
B

lll
l 

D
. 

CU
RR

EN
T 

&
 

E
. 

PR
O

C
ES

S 
?O

L.
~H

!T
Y

 
r.

 _H
EA

T 
TB

EA
T~

EN
T 

T
E

JI
P.

 
T

II
IE

 
QU

EN
CH

 

A
. 

1
-1

/2
n

 
! J

\. 
F 

B
. 

R
-I

II
 

I 
(1

.6
0M

n,
 

(L
 6

4M
ll

,.
 2

2
5

1
, 

• .
W

S
l,

. 2
9 

.0
2

7
C

r,
. 0

2-
d-

...N
l 

M
o,

. 0
9C

) *
 

.4
81

10
) 

(
1

.8
~

, 
C

. 
• 

2
8

 
• 

4
5

S
1

, 
D.

 
F

a
ce

 
2e

s 
• 5

4M
o)

 *
 

B
ac

k
 2

68
 

B
. 

-
E

. 
B

. 0
-i

j•
 

C
. 

-
F.

 
16

26
 -F

. 
1/

2 
D

. 
DC

 R
EV

 
h

r.
 

}t
at

er
 

1
0

7
5

 
F

. 
2 

h
rs

. 
A

ir
 

*'
W

el
d 

H
et

al
 

JO
I.

Y
T

 
D

E
S

 I
C

H
 

A
. 

G
RO

O
V

E.
 

IN
C

Ll
lD

IJ
> 

A
K

CL
E

. 
RO

OT
 

F
.1 .C

!".
 

8
. 

l:O
O

T 
C

A
P

 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 

A
. 

4
5

o
 

D
'f 

B
. 

5
/3

2
1 

C
. 

F
la

m
e 

cu
tt

in
g

 
G

ri
n

d
in

g
 

ll
E

.L
D

!N
G

 
P

!:
O

C
E

D
U

.r
:lE

 

-b
. 

B
A

C
E

 I
N

G
 

I 
PA

SS
ES

 
I"·

 O
EP

O
SI

TI
O

H
 

st
z
E

 t
L

. 
N

o.
 

TY
PE

 
A

~P
-

v.
 

, 
I.

 
RO

O
T 

TT
PE

 
! 

2
. 

B
O

O
T 

T
\'?

E
 

. 
3

. 
cn

C
'l!

I 
TY

PE
 

C
. 

TC
TA

L 
,E

L
D

IN
G

 
T

IU
E

 
&

 
IN

,E
a 

PA
SS

 
T

E
:IP

~A
T

U
R

E
 

D
. 

R
!:

II
A

R
gS

 

A.
 

J>
.ro

ne
 

B.
 1.

 
II

 

2
. 

II
I 

5/
32

" 
3

1
1

(3
~

 
3/

lt
l"

 
3

/i
8

il
 

1
a 

1
5

0
 -

1
a 

S4
0 

-
lb

 
2

0
0

 
-

28
. 

lb
 

2
2

5
 

-
3

/1
8

a
 

lb
 

21
5 

-
3

/1
6

° 
2b

 
22

0 
-

5
/3

2
1 

1b
 

15
0 

-
5

/3
2

8 
1b

 
1

5
5

 -
1

/4
" 

1b
 

2
6

5
 

-
3

/l
S

~
 

1
b

 
a:

)5
 

-
3

. 
II

I 
S

i1
8

" 
1b

 
2

2
5

 -
3

i1
8

6 
1b

 
2

0
5

 -
3

/1
6

° 
• 

1
b

 
22

0 
-

5 
/3

2"
 

10
 

15
5 

-
5

/3
2

r.
 

lb
 

15
0 

-
11

4•
 

1a
 

2e
s 

-
c.

 
f.

-1
/2

 h
rs

. 
1r

o 
-

2r
o0 F'

. 
D

. 
G

r!
n

d
!n

g
 a

rt
e
r 

1
s
t,

 
3

~
j,

 
5

th
, 

6
th

, 
7

th
, 

1
3

th
, 

1
4

th
 

an
ct

 
1

5
th

 p
as

se
s.

 
C

h1
pp

1n
g 

a
ft

e
r 

a
ll

 p
as

s~
s 

ex
ce

pt
 

tl
r
s
t 

an
<l

 
rI

!t
h

. 
G

rl
n

d
!n

g
 

tl
m

e 
6

. 4
6 

h
o

u
rs

. 

~
--

--
-·

--
~

--
: 

=--
---·

-
=

=
=

~
-'

c
c
 

. -
-

·-
B

E
A

T
 

,;
A

L
J.

JS
' 
if

' 
?.

E
S~

.il
1T

S
 

7 
R

E
H

A
R

/C
S

 
O

.\'
 

c
iu

c
:.

:I
N

t:
, 

~
r 

. 
. 

I 

A
. 

P
ft

£
 

1'
.U

~
. 
! 1,

;c
::

I.T
l~

.,_
'! 

:j.
L

' 
~

) 
C

K
A

C
K

.I
N

G
 

\R
A

D
JG

G
!U

P
H

IC
 

R
E

S
U

L
.T

'S
.:

Jt
c.

 
a.

 
P

O
S

T
 

,-
I 

-
;-

-,-
, 

· 
I fl

~
 

· 1
 , ..
 ! 

· 
11 

q
. !

 
1 C

 
9

. 
LO

C
. 

1 
T

P
 

~~TI
 

I 
I 

I 
I 

; 
I 

I 
i 

i 
i 

I 
I 

-1
--

-·
 -r

:I
 

_ 
1 

l 
f 

I 
L
.
-

..
 -

-
·-
·
-

, 

1.
\.

10
0°

 
1 

1
1

1
~

1
,I

 
5

" 
In

::i
•,,

·r
 

3~
.w 

P
a
ss

e
d

ra
d

lo
g

ra
p

l:
 

I F
. 

I 
L 

u 
I 

.N
on

e 
, 2

 
1

2
1

J 
·l-

• 
8¾

" 
Ir

:ip
 

I 
9

" 
I 

:i.
 

DI 
II

 
lO

i 
I 

• 
I
I
I
 

it
· 

3 
120

81 
X

 
7-

!, 
.1 rm

., 
I I

I
 

3-
¼

f' 

I 
! 

D
 I O

 
j 

rI 
r;~ 

I 
I 

. I 
3

?
• 

I 
~ 

I 
I 

?~
o

o
r1

P
ro

4
ec

t 11e
 

'f21
 

I 
I 7

~
 

I I I I I I i 

I 
I 

I 
I 

I 
' 

I 
I 

I 

' 
1 

I 
• 

I I I I I
 I

 
I I 

I 
I 

I 
I 

i 
I 

I 
. 

-=
==

-=
-

~~~
 

9 
. 

: 
-·

· 
-

I 
~
 

. 
~-·-

I I
 I 

I I
 I 

I 



~
 

~
 

§
::

: ff
 

'=
=

' 
~
 

ez
:::-

: ;:·
 

e
,c

--
1:E

E:
:.. 

~
 r IE
. =
 =­ ~ ES E

:E
­
~
 

~
-~
 i:' ~
· 

::­ !2
.·: 

~
--

ii
. 

~
-

E
 ~ :==•· i:Is
:-- 1·
 

~
 

~
 

~
 

~
 

~
- ! =

 ~
 

~
­

~
---;, ~•
-

~
-

:·
· t :::

·_ - ~:-
· 

i·.
:.:-. 

16
~ 
~
 

~
 

:=
=-

,:.
 

~
 

;i;
:,:

· 

~
 l ~ ~- =-"
' 

=
· 

~
--.:. 

lD
S

II
T

l'1
C

l.
,I

0
.'

1
 

11
. r

zn
1:

c 
R

tc
cr

.o
 H

o. 
~

-
ilA

T
E

 
or

 T
E

S
T

 
C

. 
P

L
U

E
 1

10
. 

:,
 • 

.li
ill

!O
!I

 
ll

il
ll

U
F

'A
C

T
ll

li
~

 
:!:

. 
E

L
E

C
T

R
O

D
E

 
!:

F
C

R
. 

;;
 • 

lU
IS

O
ll 

FA
B

F.
IC

A
TO

R
 

I "
-

.A
D

-7
51

 
, N

R
-8

iB
-8

5 
Jo

n
es

 &
 

i[ L
a

u
g

h
li
n

 
S

te
e
l 

C
or

o,
 

E
. 

H
a

rn
is

ci
:J

.!
\l

g
e

r· 
co

rp
. 

F,
 

In
~

er
n

at
!r

o
al

 
F

.a
rv

es
te

r 
C

o.
 

. -
. 

_: 
--

.:.'~
 , 

:· -
:·

..
 . 

. 

/J
!!

!O
R

 
D

.~
TA

 

A.
 

PL
lT

E
 T

H
IC

~,
E

SS
 

lL
 

l"
TP

E 
C

. 
C

J\R
B

!)l
! 

co
:1

T
E

:I
T

 
D

. 
BU

N 
£

. 
PI

IO
C

ES
S 

~
-

M
,A

T
 

T
R

E
A

T
~E

H
T

 

.A
~ 

T
E

II
P.

 
T

I~
E

 
Q

U
EN

CH
 

i-
1

/2
"
 

.L
l.!

. 
( 1

, 8
4!

'!!
1,

. 2
2

8
1

, 
.0

2
7

C
r,

.0
2

4
N

i 
-4

~
~

0
) 

C
 •
•
 ,:c

o 
D

. 
F

ac
e 

Z7
9 

B
ac

lr.
 2

9
3

 
E

. 
B~

·O
. 8

• 
F

. 
1

8
2

5
 F

. 
1

/2
 

h
r.

 
~

te
r 

1
0

7
5

 F
. 

2 
h

rf
! •

 
.A

.Ir
 

E
LE

C
"iP

.O
D

S
 

D
A

T
A

 

A
. 

T
Y

PE
 

B
. 

TR
A

D
E 

IIA
II&

 
C

. 
CO

A
TI

N
G

 
D

. 
CU

RR
&

l!T
 

&
 

PO
LA

R
IT

Y
 

• 
.I

.~
\
.;

. 

1
. 8

4l
1I

l, 
• 

35
1-

fo
, 

.2
8

8
1

)*
 

(,
 1

.3
5C

, 
_,

 J
9l

'L
'h

 
-.

38
M

O
, 

• 
2

9
S

1
) *

 
B

. 
A

W
-2

-C
 

C
. 

L
im

e
 

D
, 

DC
 

R
E

v 

,;
:w

el
d 

M
e

ta
l 

J
O

if
/"

i 
D

E
S

IG
,7

 

A
. 

G
ftO

O
Y

E.
 

IH
C

LU
l)!

:!l
 

A
!:

C
L

E
:. 

R
O

O
T 

f'
 ~

C
E

 
8

. 
RO

OT
 

G
.\P

 
C

. 
PL

A
TE

 
Pr

.~
PA

R
A

Tl
O

H
 

I 
6 

C
. 

Fl
a.

m
e 

C
u

tt
in

 
G

!'
!n

di
n 

'-
· 

H
E.

 A
T

 
I 

I 
,7

.-
.u

;s
rt

c
 R

l'I
S

U
I.

T
s 

R
B

ll.
<.

P
.t:

s 
01

1 
C

P.
A

C
K

lli
G

 
·-
-
-
-

-
---

i-
-
-
,-

-
-

I 
L

 

B
. ic L p I I i 

C
U

!I
C

 
p;

_s
sr

.s
 

O
SI

H
O

N
 

S
IZ

E
 

&
L.

 
N

O
. 

-r
1

P
~

 
.\

~
P

. 
Y

. 
O

O
T 

TT
PE

 
O

D
Y

 
"r

tV
E

 
R

G
:'N

 
7

Y
?

C
 

A
L

 
lf

F
.i.

-O
lN

C
 

T
i~

C
 

&
 

H
fT

E
!\

 
;;

;.
:.:

~ 

~
. 

PR
E 

P
i 

8
. 

PO
ST

 
t I V

U
. 

j l
.X

H
IO

I/
 
o

r 
,1

1 
c;

u.
.c

r.r
nc

 
R

A
!J

lO
G

!/
A

!'B
IC

 
R

E
S

U
L

'!"
:t

.K
T

C
I 

f/
S

 
!t

.!
 ..

 r;
;r

 C B
.,•

 L
OC

. 
T

T
?'

 
J.

~
T

 
I 

I 
. 

I 

I 
! 

; 
I 

··
··

•·
: 

I 
T

E
ll

?
Z

-:i
.~

 l.
. 

..
..

 
-
-
+

-
-
f

-

I 
j 

1_
1 

L 
.·--

-r 
-t_

 __
__

 _ 
on

e 
1 

I 
10

6~
 

i 
:!:j

 B~
 

:,· 
! 

: 
i 

~(
:\~

:e
el

 
ra

al
~

g
r~

v
h

 
: 

i 
n,

 
D

 
, 

1 
! 

,,,
,,,

>!.
l 

am
ou

n~
 0

1
 

0 
..

..
. .

'\1
ii

:S
 

,.
~

 2
0

0
 l<'

 

~
-i

•!
Of

!G
 

I 
II

 
s1

1e
~ 

1~
 

1e
o 

-
3

/1
8

R
 

1
&

 
f..

'Z
f, 

::r
~ 

11
4r

i 
22

. 
21

s 
i/

4
6 

4b
 

2:
/5

 
-

-I
!<

!'. 
4

()
 

9
e

0
 
~

 
r.

,.r
 

t'1
iG

5 
4t

, 
18

0 
·-

..
. 

J/
t.

,o
 

2
b

 
2

8
0

 0 
E

. 1
4

 h
dL

!r
s 

2C
C

~ 
-

G"
'7.

J 
Fo

 
G

r1
~d

ir
.,g

 n
rt

~~
 f

i~
st

~
 

fH
,!

1 
e.n

o. 
n

in
;;u

 v
s.

ss
es

 .. 
rr5

.:
:~

.'-
~I

!&
 c

.f
te

r 
a

ll
 p

a
s

s
8

S
; 

r1
,-

11
ng

 
t1

m
, 

8
,4

4
 h

o@
·s

, 

: 
! 

I 

! 
I 

I 
! 

: 
! 

p
c
ro

sl
 ty

 
th

ro
u

g
h

·•
 

2 
I 1

10
...,l' 

¾
" 
I 

5 
• 

! 
i 

l 
! o

.i
t 

a
ll

 
th

e
 

w
e1

d
s 

I I 
R

 
I u

 
I 

i 
I 

I 
• 

~
,.

; 
I V 

J_
 

I._
 I 

. !
 

3
, 

~ 
... 

,,,
, 

1 
~.

 
'<

:{
r 

lcl
EP

1 
...

. 
· 

'l!
 
I 

I 
: 

I 
I 

u 
I 

! 

I 
j 

! 
I 

I 
I 

! 
4 

:8
':,

, 1
 
i"

 i 
o0

 
'i

n
D

i 
r:

 I 1
"
 I 

. 
' 

..
.. 

I 
I 

T
'\ 

I 
I 

I 

i 
: 

I 
i 

•,
 
I 

I 
I 

6 
I ·:3

..1
~1

 
! 

3
''
 

X
 

!I
I'l

l) 
II

 I 2
s 

j 
I 

' 
I 

•• 
: 

I 
T

.,.
'T

"!
 

~
If

 
I 

I 
' 

~;
 

' 
I .. 1

1., 
. 

e 
'1

10
5£

11
-1 

r. 
! :i:.

,..• 
IIE

P I
 II

 
, 

2 
\ 

i 
I 

;., 
! 

U
. 

1 
II

 I 
1~

9 

7 
j 1

<:.
-01

! 
j 
·FI 

H
 '' 

!I
rt

; 
U

 
l~

u
 

I 
l 

' 
;, 

DI 
II

I 
2

y
 

i 
I 

V
 
2f

 
I 

I 
I O

 
I
l 

·t 
I 

I 
' 

I 
• 

j 6
 

I !
W

lp
.2

~
 

:i
 • 

, -;
:..;.

:;:. 
I 

p
; 

I 
: 

I 
p. 

I 
1)

 i 
I I
I
 

4·
2·

 

I 
i 

j 
I 

V
 

2'
1 

9 
1

~
" 

1 
X

 
lrm

p I
 V 

j 2
3

;a
 

,-
-- 5
0

f8
 

---·)
---

---
---

--
• I

 
j 

75
11

µ 
Prl

oor
 P

ro
:;

_e
ct

he
 f

21
 

1
0

 . 

--
--

.·
-

..
 -_

 
.
.
.
 

-
-
-

..
 ,_

 
. .,_

-
.. .., 

---
-

.....
 



r ~
: 

E
::

'"_
- =~
 

;;
;;

:-
~
 

~
-

-_
-

- ;: ~-
--

_ 

i::
'L

:..
 

t~
-
~
 

"'
-'

-·
 

~
-
~
 

E=
''-

~
 i~
 

!:
 ¥:~ ~
-

~
-

g;
;:.

:_
; 

E
7

. 

~
-

~
···

 

~
 

~
 

11
5!

!:;
.. 

~
 
~
 

~~
 

~
 i ~ c:

:_
 

~
 ~ E
 

S
· 

"'
 

=
~~ 

tr~
 

~
-- =
 

~
-

~
- t [
_ 

f ;;~
_ 

~
-

~
- f ~ ~~ 

IP
J
a

T
IT

IC
!T

IO
:,

 
A

ll
l1

0.
~ 

D
A

T
A

 

I
, 

TI
R

IN
G

 
ft

£C
03

~
 

~o
. 

A
, 

PL
>.

';'.
; 

1H
 IC

X
IIE

SS
 

I,
 

D
A

TE
 

O
F 

TE
ST

 
B

. 
T

l:
?£

 
C

. 
PL

A
TE

 
11

0.
 

C
. 

CA
RB

O
N

 
CO

H
TE

N
T 

D
. 

A
III

IO
II 

11
.!l

ftJ
FJ

!C
T

U
P.

E
R

 
D

. 
3H

N
 

E
, 

EL
EC

TR
O

D
~ 

llf
'G

ft
. 

E
. 

PI
IO

C
ES

S 
T

. 
A

ll
ll

O
I 

FA
B

R
IC

lY
O

R
 

F
. 

H
EA

T 
TB

EA
TH

EN
7 

T
E

lfP
. 

T
I~

E
 Q

U
EN

C!
I 

A
. 

A
D

-6
75

 
A

. 
1

-1
1

2
• 

B
. 

9
/9

/4
3

 
B

. 
IT

-I
 

C
. 

N
R

-O
O

B
 

(.
 9

0M
n,

. 2
6S

1.
 

D
. 

H
en

ry
 D

is
st

o
n

 
• 5

3
C

r,
 1

.0
9

N
1

, 
&

 S
o

n
s 

• 3
6M

o,
 .1

2C
U

) 
E

. 
H

a
rn

ls
c
h

te
g

e
r 

c •
•
 2

8
 

C
o

rp
. 

D
. 

F
ac

e 
2

9
3

 
F

. 
In

te
rn

a
ti

o
n

a
l 

B
ac

k
 3

0
0

 
H

a
rv

e
st

.e
r 

c
o

. 
E

. 
B

.O
.H

. 
F

. 
2 

h
r~

. 
R

ai
se

 
1

5
7

5
 F

. 
1

/2
 

h
r.

· 
w

a
te

r 
11

00
 

F
. 

2 
h

rs
. 

A
ir

 

A
. 

A
D

-8
77

 
A

. 
1

-1
/2

• 
B

. 
9

/1
1

/4
3

 
B

. 
R

-I
II

 
C

. 
N

R
-8

1C
 

( 1
. 8

4M
D

,. 
22

S
1,

 
D

. 
Jo

n
e
s 

&-
• 0

27
C

, •
 0

2
4

N
i,

 
L

a
u

g
h

li
n

 
.4

6M
O

) 
S

te
e
l 

C
o

rp
. 

c 
•
•
 2

8
 

E
. 

M
et

al
 &

 
• 

F
ac

e 
31

0 
T

h
er

m
1

t 
C

o
rp

. 
B

ac
k

 2
9

5
 

F.
 

In
te

rn
a
ti

o
n

a
l 

• 
B

;o
.~

. 
F

a
rv

e
st

e
r 

C
o.

 
F.

 
1

6
2

5
 F

. 
1

/2
 

h
r.

 
w

a
te

r 
1

0
7

5
 F

. 
2 

h
rs

. 
A

ir
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
JO

IN
T

 
D

E
S

IG
/f

 

.\
. 

TY
PE

 
A

. 
G

RO
O

V
E,

 
IN

CL
U

D
ED

 
D

. 
TH

A
D

£ 
N

A
IIE

 
A

N
G

LE
, 

RO
OT

 
FA

CE
 

C
. 

CO
A

TI
N

G
 

B
. 

RO
OT

 
GA

P 
D

. 
C

U
R

nE
H

T 
&

 
C

. 
PL

A
TE

 
Pn

EP
A

R
A

TI
O

ff
 

PO
LA

R
IT

Y
 

A.
 

F 
eo

0
DV

 
(.

1
1

-.
1

3
C

, 
5

/3
2

" 
1

.6
5

-1
.7

5
 

. 
Fl

.B
lll

e 
M

n
.-

2
5

-
c
u

tt
in

g
 

.3
0

S
1

, .
3

5
 

G
r1

n
d

ln
g·

 
-.

4
0

1
1

0
)*

 
B

. 
A

W
-2

-c
 

C
. 

L
im

e 
D

. 
DC

 
RE

V
 

A
. 

F 
• 

eo
0

DV
 

(.
1

7
-.

1
8

C
, 

• 
5 

/3
2"

 
.3

6
-.

4
0

S
1

, 
• 

F
la

m
e 

1
. 5

0
-1

. 5
2

 
C

u
tt

in
g

 
M

n
,.

2
8

-
G

ri
n

d
in

g
 

.3
4

H
o

)*
 

B
. 

11
U

re
x 

c
. 

-
D

. 
DC

 
RE

V
 

j,!
;W

el
d 

M
et

al
 

$-
-

-,
E

I.
D

IN
G

 
P

R
O

C
E

D
U

R
E

 
B

E
A

T
 

-
:
r
t
:
-
~

~
-
~

~
.
:
:
,
.
,
t
"

-
!.

~ 

:J
A

I.
L

IS
T

IC
 

R
E

S
t.:

t.T
S 

: 
?.

E
.!

JU
IA

S
 

O
N

 
C

R
J'

!C
~

!.
!!

:Q
_

j 

A
, 

B
A

C
[I

!I
G

 
0

1
e
c
:r

c
: 

A
. 

PP
.E

 

en
:'.~

~:
'.-

.. 
IB

. 
PO

ST
 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

TY
PE

 
A

M
P

. 
V

. 

I 
I 

-·
 ·

 1
 L

O
C

A
T

IO
.¥

 
O

F
 

E
 

C
R

.l;
C

U
/>

/G
 

i!I
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

.E
T

C
. 

rt
s 

L
.L

. 
r..L

l c
 a

.,
 :,

~c
. 

T
Y

P

1 Ar
aT

 
H

 
VE

L
. 

1
. 

RO
O

T 
U

P
E

 
2

. 
BO

O
T 

TY
PE

 
3

. 
GR

Cl
lfH

 
TY

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IK
E

 
&

 
Y

N
TE

n 
PA

SS
 

T
I:l

lP
t:a

J.
T

U
R

E
 

D
, 

R
EI

IA
R

IS
 

A
.N

on
e 

B
. 1

. 
I
I
 

3
/1

6
" 

la
 

15
0 

-
3

/1
6

• 
la

 
2

2
5

 -
2

. 
II

I 
1

/4
fi

 
2

a
 

21
:l 

2
7

5
 -

1
/4

• 
6

b
 

28
0 

-
3

. 
II

I 
3

/1
6

• 
4

b
 

1
8

0
 -

1
/4

" 
~

b 
28

0 
-

C
. 

5
. 0

0 
h

rs
. 

2
0

0
 

-
2

7
5

°F
. 

D
. 

R
e1

n
ro

rc
em

e·
n

t 
g

ro
u

n
d

 
e
rr

. 

i..
. 

N
on

e 
B

. 1
. 

II
 

3
/1

6
• 

la
 

16
0 

-
1

/4
1 

la
 

28
0 

-
2

. 
II

I 
1

/4
• 

2
a

 
3

b
 

28
5 

-
3

/1
8

1 
lb

 
22

5 
-

1
/4

" 
2b

 
28

0 
-

3
/1

6
" 

2
b

 
10

0 
-

3
. 

II
I 

1
/4

• 
3b

 
28

5 
-

3
/1

8
" 

2
b

 
18

0 
-

1
/4

" 
1

8
 

28
0 

c.
 

4
.4

0
 h

rs
 • 

20
0 

-
2

9
0

°F
. 

• 
R

el
n

ro
.rc

em
en

t 
g

ro
u

n
d

 
o

rr
-1

.5
6

 

I 
! 

I 

I 
I 

~oo
o;i,'

11~
p-r 

I 4;·
 

B
.N

on
e 

2 
:!.

19
8 

I H
 

7-
P 

3 
11

30
01

 
P

 L
 

-1 
11

40
s 

1 

5 

I 

15
00

 I 
1-

~•
; R'
 

R
 

H
 L
 

u 
I 

~•
I I

m
~

II
I 

I 
¾

" 
u

' 

4-
:i;

 
D

 21n
l Im

~
 I

I 
l3

P
 

D
 

I 
6 

1
5

4
4

 
X

 I 
~
 ~I

 I:
nµ

j 
II

 I ¾
ff 

U
 

j 
V

 
2:

\-
" 

I 
I
~

 
7

5
$

n
 P

to
o

1
 

P
ro

je
c
t!

le
 ~

2
1

 

,A
.2

00
o 

11
 

F 
1

1
1

5
j 
t
' R

 
6"

 D
 

,B
.N

on
e·

 12
 

I 
13

 

I 
14

 

s.
 

!1
21

5 
1

±
" 

5
P

 
R

 ;
 

fr 

11
3

0
5

 
½

" 
j 4

P
 

R
 

l 
U

 

~
4.

03
 

1
" 

14¼
" 

I 
I 

R
 ! 

D
 

i 7
5

 
P

I0
Je

!:
t1

l1
 JJT

ij_
ll 
IIIt

• a 
Im

p!
 I

II
.,

 
• 

I
V

~
 

T2
 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 
S

m
al

l 
S

ll
!o

un
t 

o
r 

s
la

g
 t

h
ro

u
g

h
o

u
t 

P
as

se
d

 
ra

d
ic

g
ra

p
h

 
S1

1!
al

l 
8.

l!l
O

U
ilt

 
o

f 
D

O
ro

s1
ty

 

A
 

1 
l.

 ...&
. 

• 

-:.
 ~
 

.3:
 

·,
c1

 
··

-·
 

.... -
:~=

=
=

 
-~

 
:_

 --
--.

. 
--~

 

_:_
::r

::;
;W

i
 



~
: 

if?
 

=
 

=
 

!E
2

:C
 

~
 •-g ~ ~

-

E
E

-
~
 

E
i!

"=
· 
~
 i ~

: 

~
 

E=
:· - -

~
 

~
 
~
 

~
 

;a
;:;

;=
 
~
 
~
 
~
 

-
IO

U
T

IT
IC

A
T

IO
lf

 
A

IU
IO

R
. 

D
A

T
A

 

A
. 

FI
R

IN
G

 
~E

C
O

nD
 

R
O

. 
A

. 
PL

A
TE

 
T

H
IC

:H
E

SS
 

••
 

D
A

TE
 o

r 
TE

ST
 

B
. 

TY
PE

 
C

. 
PL

A
TE

 
lfO

. 
C

. 
CA

IIB
O

N
 

CO
~T

EN
T 

D
. 

ll
la

ll
l 

B
lll

U
fA

C
TU

R
EI

I 
D

. 
EI

D
! 

E
. 

£1
.E

C
T

II
O

D
!: 

ll
fC

~
. 

E
. 

l'l
lO

C
~S

S 
r.

 
II

II
IO

II
 

F
A

B
K

IG
to

a 
Ir.

 H
E~

T 
Tn

EA
T»

EH
T 

T
E

~P
. 

Ti
w

-.:
 

QU
EN

CH
 

A.
 

AD
 9

3
4

 
A

, 
1-

11
2•

 
B

. 
10

/1
4/

43
 

B.
 

R
 I

V
 

C
. 

N
R

-8
2-

J.
1 

• 9
4M

n 
• 6

7S
1 

D
. 

G
re

a
t 

L
ak

es
 

.0
2

S
 .

0
1

8
P

 
S

te
e
l 

C
o

rp
. 

.5
3

C
r 

.1
5'

M
O

 
E

. 
H

ar
n

1
sc

h
re

g
er

 
.o

o
z
r 

F
. 

In
te

rn
a
ti

o
n

a
l 

c.
 

,2
9

C
 

H
a
rv

e
st

e
r 

C
o.

 
D

. 
F

ac
e 

28
5 

B
ac

k
 2

8
3

 
E

. 
B

.0
,i

j-
F.

 
16

00
 

F 
3 

b
rs

 
w

at
e 0

 
12

00
 

F 
3 

b
rs

 
a
lr

 

A
. 

AD
 

9
3

4
 

A
. 

1
-1

/2
" 

B
. 

1
0

/1
4

/4
3

 
B

. 
R

IV
 

C
. 

N
R

-8
2-

A
2 

• 9
3M

ll 
• 7

18
1 

D
. 

G
re

a
t 

L
ak

es
 

.0
2

5
S

 .
0

2
6

P
 

S
te

e
l 

C
o

rp
. 

.7
0

C
r 

.2
0M

o 
E

. 
H

a
rn

ls
c
h

te
g

e
r 

.0
9

Z
r 

F
. 

In
te

rn
a
ti

o
n

a
l 

c. 
,3

0C
 

H
a
rv

e
st

e
r 

C
o.

 
D

. 
Fa

ce
 2

85
 

B
ac

k
 2

85
 

E
. 

B
.O

,t
f-

F
. 

1
8

2
5

 F
 3

 
h

rs
 

w
at

e 0
 

. 
1

2
2

J 
F 

3 
h

rs
 

-
~

-
-
-
=

-
c
-
-
,.

.-
-
-
-_

_
_

 
• 
_

-
-

• 

~
--

£
1

.~
T

R
O

D
E

 
D

A
T

A
 

T
O

IN
'T

 
D

E
S

IG
N

 
'W

E
LD

IN
G

 
P

R
O

C
E

D
U

R
E

 
H

E
A

T
 

w
 

I 
I 

I 
I 

I 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
~

_
,
_

 I 
B

E
ll

:o
-;

::
;-

:-
.:

;;
;;

_
,,

~
, 

i;
. 

TY
PE

 
A

. 
cn

o
o

v
t.

 
IN

CL
U

D
ED

 
ii
. 

TI
IA

D
Z 

N
f.l

lE
 

A
N

G
LE

. 
JIO

OT
 

FA
CE

 
C

. 
C

O
A

T1
l/C

 
B

. 
JIO

O
T 

CA
P 

D
. 

CU
!II

IE
N

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

PO
L

A
R

IT
Y

 

~-
F 

;._
 

8
0

° 
DV

 
.1

1
-.

i2
C

 
B

. 
5

/3
2

 R
 

1
.8

9
-1

.7
9

 
C,

 
F

la
m

e 
1-'_

n 
c
u

tt
in

g
. 

.2
7

-.
2

9
8

1
 

0
rl

n
d

!l
lg

. 
.3

5-
.3

8M
O

 
)3

. 
A

r2
C

 
~

-
L

im
e 

D.
 

DC
-R

EV
 

A.
 

F 
A

. 
6

0
° 

D
V

 
.1

1
-.

1
2

c
 

B
. 

5
/3

2
 "

 
1

. 8
9

-1
.7

5
 

C
. 

F
la

m
e 

:I-
ill 

c
u

tt
in

g
. 

.2
7

-.
2

9
8

1
 

G
ri

n
d

in
g

. 
.3

5-
.3

8M
O

 
13

. 
AW

-2
C 

~
. 

L
im

e 
D.

 
DC

-R
EV

 

A
. 

B
A

C
U

N
C

 
A

. 
PR

E 
-

I 

P
l.

C
::

~
C

::
 

B
. 

D
EP

O
SI

TI
O

N
 

S
IZ

E
 

E
L

. 
H

O
. 

TY
?£

 
A

M
P.

 
v

. 
, •

•-
--

-
IB

. 
PO

ST
 

H
 

, 
VE

L.,
 L

O
C

A
T

I0
/1

 
O

F
 

H

1 
C

R
A

C
F

.1
1'

0 

14
..

W
IO

C
R

A
F

H
IC

 l
'E

S
U

L
T

S
.E

T
,~

 

rt
s 

/L
.L

.I 
n

.d
 c

 a
. 

Lo
e.

I 
TY

PJ 
u

-r
 

l.
 

RO
OT

 
TY

PE
 

,2
 . 

ilO
D

Y
 

TY
?E

 
3

. 
CR

O:
l'H

 
TY

PE
 

C
. 

TO
TA

L 
~E

LD
IH

G
 

T
II

IE
 

&
 

Ill
T

E
R

 
PA

SS
 

T
E

~
Z

"R
.f

.T
U

R
E

 
D

. 
R

E
li.

\R
~S

 

A
. 

B
. 1.

 
II

 
3

/1
6

" 
la

 
1€

0 
3/

16
1:

 
la

 
2

2
5

 
2

. 
II

I 
1

/4
n

 
2

a 
28

5 
1

/4
• 

4
b

 
28

0 
1

/4
" 

-
4

b
 

2
8

5
 

3
. 

II
I 

3
/1

6
" 

4
b

 
18

5 
1

/4
" 

2
b

 
28

5 

C
. 

4 
b

o
u

rs
 5

8
 i

jl
n

u
te

s.
0 

2
0

0
F

-
3

0
0

F
 

D
. 

G
rl

n
d

ln
g

 t
lm

e 
58

 m
in

u
te

s 

W
el

d 
re

1
n

ro
rc

em
en

ts
 

g
ro

u
n

d
 
or

r. 
A.

 
B

. 
1.

 
II

 
3

/1
6

" 
la

 
17

5 
3

/1
6

ft
 

la
 

2
2

5
 

2
. 

ll
I
 

1
/4

" 
2

a
 

28
5 

1
/4

" 
4

b
 

28
5 

1/
4f

f 
4

b
 

~
J
 

3.
 

II
I 

3
/1

3
" 

4.-
b 

18
5 

1
/4

" 
2b

 
2

8
5

 
c.

 
5 

h
o

u
rs

 1
0

 i
j1

n
u

te
s.

 0 
2

0
0

F
-3

0
0

F
 

D
. 

G
ri

n
d

in
g

 
tl

m
e 

1 
h

r.
 

3
0

 m
in

. 

A
.ro

o0
11

 
B

.N
on

e 
11

7 
I 

I1
1F

 I 
V

 

3t
r.

 
p 

2 3 

·Pl
 e2

1~n
-'P

 
L

 
fl 

12
90

! 
1i

i 
~
 I

M
P 

I 

1
i 
I Sm

al
l 

am
ou

nt
 

o
f 

sl
ag

. 
3-

" 

1
2

9
6

 
4

L
 

D
 

4 
'l-•

 7,1,,l 
-

13
49

12
~

 
5t1

IH
P 

~
, 

lt
~

L
'f

P
I 

V
 I 

5 

A
.ro

o0
11

 
B

.N
on

e 

14
00

 

7 

12
19

 

2 
1

1
2

8
7

/2
" L

 

1: 5 

1
2

9
3

 

i3
4S

 

14
00

 

V
 

.t>
. 

1 
L

 
D

 

11
 t"'

7"
'1

' 
2~

 
L

 

~
F

 

8
R

 

6
g

 tT s•
 I 

-

D
 6½
JIH

? 
D

 
, 

-
! -

IF 

~ i 
:J 

i 
7! 

! 
I 

~s
r' 

BE
 L
 

·7t
tfF

 ! 
~

-.
 o

 
I 

I 
~. 

~t"
IP 

v
i 

½
~

 
I 

D
 

a
ir

 
• I

 '"'3
 

15:
 I 

I™'
 

i
-
-
-
-
-
-
-
+

-
-
-
-
+

-
-
-
~

-
-
-
+

-
-
-
-
-
-
-
-
-
1

-
-
-
-
4

-
4

.-7
-i°

F'
._

f 
1ro

.1r+
 ' 

i 
~ 

V
 

1_1
5•/

 
129

'"9 l 

I I i 

... 
(;

\ 

.!
.~

 .
. 

~-.~
 

<
~ 

=
 

... ~
 

/-
. :, 

_
··

-_
: 

-



~
 

--

... --
---

---
---

..--
---

---
---

..-~
---

--=
-.,-

---
---

---
-•1

---
-"'-,,.,..

.. .... ==--=
-;::

:::a
:ww

w.a
: 
-
~

.--=--
-~

 ...... ~
~

-
r
 

I-
~

~
 

j 
o:

.U
..

:S
T

IC
 

R
E

S
U

L
T

; 
R

E
I/

A
R

K
S 

O
Ii

 
C

R
A

C
IC

!!
'iG

 
ID

P
T

IT
IC

A
T

IO
lt

 
A

U
O

R
 D

A
T

A
 

E
L

E
C

T
ll

O
D

li
 

D
A

T
A

 
JO

II
IT

 D
l!

S
IG

/f
 

'II
E

LD
IH

G
 

I'
R

X
£

D
U

1
tE

 
I 

/!
E

A
T

 

I
. 

F
ll

ll
lC

 1
11

:C
OI

ID
 1

10
. 

8
. 

D
A

TE
 O

F 
TE

ST
 

C
. 

P
L

lT
E

 
N

O
. 

D
. 

A
ll!

IO
II

 
N

A
IIO

FA
CT

D
IIE

~ 
£.

 
~L

EC
TI

IO
D

E 
W

FC
II

. 
F

. 
11

11
10

11
 

F&
II

II
C

A
T

O
I 

A
. 

A
D

 
8

5
8

 
B

. 
8

/2
7

/4
3

 
C

. 
N

R
7

3
-A

2
 

D
. 

c
a
rn

e
g

le
-I

ll
 

S
te

e
l 

C
or

p.
 

E.
 

H
ar

n
ls

ch
re

g
er

 
C

o
rp

. 
F

. 
M

id
la

n
d

 S
te

e
l 

P
ro

du
c:

:.
s 

A
. 

PL
A

TE
 

T
H

IC
~N

E
SS

 
B

. 
TY

PE
 

C
. 

CA
RB

O
N

 
CO

N
TE

N
T 

D
. 

B
H

N
 

£
. 

PI
IO

C
ES

S 
F.

 H
EA

T 
TI

IE
A

TM
EM

T 
TE

M
P.

 
T

l=
E

 Q
U

EN
CH

 

A
. 

1
-1

/2
" 

B
. 

R
 I

 
1

. 2
1M

n 
• 1

5S
1 

• 
8

6
G

r 
1

.0
2

N
i 

.2
1M

O
 

C
 •

• 
Z

lC
 

D
. 

F
ac

e 
Z

"/
7 

B
ac

k
 2

17
7 

E.
 B

.o
.g

. 
F

. 
1

5
6

2
 F

 i
 

h
r 

w
at

el
j' 

10
67

 F
 1

i 
h

r 
w

a
te

r 

A
. 

TY
PE

 
B

. 
TR

A
D

E 
N

A
Ii£

 
C

. 
C

O
A

TI
N

G
 

D
. 

CU
RR

EN
T 

&
 

A
. 

B
. c. D.
 PO

LA
R

IT
Y

 

F .1
5B

C
 

1.
95

M
n 

• 
28

81
 

.4
0H

cr
.!<

 
A

W
-2

C 
- DC

 R
EV

 

A
. 

G
IIO

O
V

E,
 

IN
CL

U
D

ED
 

A
N

G
LE

. 
RO

OT
 

FA
C

E 
B

. 
IIO

O
T 

C
.\P

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

J.
. 

0
0

° 
D

V
 

B
. 

3
/1

8
• 

C
. 

F
la

m
e 

c
u

tt
in

g
. 

A
. 

B
A

C
EI

N
C

 
IA

. 
PR

E 
,·A

SS
ES

 
B

. 
PO

ST
 

n
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
.-

!!
()

. 
T

!r
E

 
A

lfP
. 

V
. 

l
.
 

RO
O

T 
TY

PE
 

2
. 

BO
OY

 
TY

PE
 

3
. 

C
!I

O
I I

I 
TY

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
TI

M
E 

&
 

II
IT

ER
 

PA
SS

 
?'E

IIP
EB

A
TU

R
E 

I 
H

 
~~

. 
It. .'

:'_'
.:_

A 
,:

c,v
, •

J
F

 
H

 1--
--"~

•:;.
'Ac

.::·c
:.::;

:~u
;::/'

----
il•·:,,

, .. =
=

~
'-

'-
"-

=
=

=
"-

"'
=

J 
F

IS
 

jt
..

L
 
! R

.L
i 

C
 
o.

i :
.~;

;., 
T

Y
P

, 
U

T
 

I 
I 

I 
I I 

10
. 

R
E

u
.a

is
 

I 
~ 

I 
I 

+
-
-
+

-
-
+

-
-
+

-
-
+

-
-
-
+

-
'-

-
-
-
-
-
-
-
-
-
I
 

5
½

lf
1

-
I 

-

u 
A

. 
N

on
e 

B.
 

1
. 

II
 

5
/3

2
9

 
la

 
1

2
5

 
2

3
 

5
/3

2
" 

la
 

15
0 

2
3

 
2

. 
II

I 
3

j1
6

" 
1

a 
2

2
5

 
2

5
 

i/
4

8 
3

a
 

4
t 

3
2

5
 

2
7

 
3

. 
II

I 
3

/1
8

 ~ 
~

ti 
2

£
5

 
2

5
 

1
/4

r 
£l

:) 
3

2
5

 
'2:

7 

c.
 

e 
hm

1r
s 

2
5

0
°F

 -
is

o°
F 

n.
 

G
ri

n
d

in
g

 t
im

e 
1-

1
/2

 l
lo

u
r8

. 

A
.2

50
- F 

B
.N

on
e 

1 
111

041
 -I

!; 
2 

1
2

3
5

 
Ii

" R
 

81
 

I 
-

I 
-

D
 

J.
 

3 
1z

g5
 

.J
r•

! 
1 

4-
P

I 
nw

J 
I 

1 

I 
u 

5 
!1

51
.3

 
t•

 
1

" 
L

 
I 

~
g

 
I 

I 
R

 
nl 

0 
I 

is
-i

, 
, 

•·
 

I 

II 
I 

!-
I:

 
. 

, 
f'e

", 

p S
m

al
l 

am
ou

nt
 

o
r 

sc
a
tt

e
re

d
 
p

o
ro

si
ty

 
an

d 
sl

a
g

. 

7
5~

 
p

ro
 or 

_ro
Jlf

 ct
1

te
 
'l

fl
 
! 

1
-
-
-
-
-
-
-
-
l
,
-
.
.
-
-
-
-
+

-
-
~

-
-
-
+

-
-
-
-
-
-
t
-
-
-
-
-
-
-
-
-
-
-
-
+

-
-
-
l
-
-
+

1
-
-
t
-
-
1

-
,
 

I 
I 

:l<
W

el
d 

m
et

al
 

I 

13
. 

.,··
-· 

--~=
= 

-
,
-
-

·:
:::

,,,
,jj

i --~ -~~
 

--~
 

-~:~
~
 

-~=
-==

 
-=

 



l I ~~ ~ ~ k ! ~ ii:
 

ee
ss

 
~
 

E
e

 

~
 

g ~
· 

IE
.: 
~
 

~
·. 

~
 
~
 

""'
. 

~
' =
 
~
 

~
·.

 i i r I~.· .. . . 

=
 i f ~ II =
 
~
 

E
: ~
 

E
e

. 
E

 

~
-

e
::

·_ 

~
:·_ =
 
~
 

Sf
°=

._ 

:: 
. 

;~
~ 

~
-

=::
:.. 

ID
IU

IT
IF

1
C

A
T

1
0

1
' 

A
R

II
O

R
 

D
A

T
A

 

la.
 r

11
11

N
c 

11
Ec

o1
10

 
R

o.
 

A
. 

PL
A

TE
 

T
H

IC
IN

E
SS

 
• 

• 
D

A
TE

 
o

r 
T

E
ST

 
B

. 
TY

PE
 

C
. 

PL
A

TE
 

1'
0,

 
C

. 
CA

RB
O

N
 

CO
N

TE
N

T 
D

. 
AR

IIO
ll 

EA
A

U
FA

C
TU

R
El

l 
D

. 
BI

il<
 

E
. 

EL
EC

TR
O

D
E 

ll
tG

ll
, 

E
, 

PR
O

C
ES

S 
F

. 
IR

IO
ll 

TA
Bl

lIC
A

TO
ll 

F
, 

H
EA

T 
Tl

lE
A

TI
IE

II
T 

T
E

IP
. 

T
IN

E
 

Q
U

EN
CH

 

~
-

~
3

3
2

 
A

. 
1

-1
/2

" 
jB

. 
3

/1
9

/4
3

 
B

. 
R

-I
II

 
IC

. 
N

R
-6

3.
 

(1
. 6

8H
n,

 .
2

2
8

1
, 

ID
. 

Jo
n

e
s 

&
 

.4
4:

M
O

) 
L

au
g

)l
li

n
 

c •
•
 2

8
 

S
te

e
l 

C
o

rp
. 

D
. 

F
ac

e 
2

5
5

 
IE

. 
A

. 
O.

 
~

1
th

 
B

ac
k

 2
8

2
 

F.
 

S
ta

n
e!

ar
d

 S
te

e
l 

E
. 

B
.O

.i
j•

 
S

p
rl

n
g

 C
o.

 
F

. 
1

8
5

0
 

F.
 

3 
h

rs
.O

A
lr

 
1

M
i0

 
F

. 
2 

h
rs

.
0W

at
er

 
12

30
 

F
. 

3 
h

rs
. 

A
ir

 

IA.
 ~

B
 

A
. 

1
-1

1
2

• 

t 
~

{4
3

 
B

. 
R

-I
II

 
(1

. 6
8H

ll
,.

 2
28

1,
 

D
. 

Jc
n

e
s 

&
 

• 
44

M
o)

 
L

au
gh

li
n

 
c. 

.2
8

 
S

te
e
l 

C
or

p.
 

D
. 

F
ac

e 
28

5 
E::

. 
.A

rc
os

 
C

o
rp

. 
B

ac
k

 2
:1

7 
r;,

. 
S

ta
n

d
ar

d
 S

te
e
l 

E
. 

B
. 0

-~
· 

S
p

r1
n

g
 C

o.
 

F
. 

16
&

> 
F.

 
2

-1
/2

 h
rs

. 

~
o

-F
. 

5
-1

/2
 h

rs
. 

1.
1c

, 
te

r:
 

I,
. 

A
D

-4
22

 
A

. 
1

-1
/2

1 

B.
 

5
/1

3
/4

.3
 

B
. 

R
-I

II
 

::.
 

~'
R

-5
2 

( 1
. 6

8
H

n
,.

 2
2

S
i,

 
o. 

Jo
n

es
 &

 
.~

0
)
 

L
a.

U
gh

ll
n 

c .
 

• 2
8

 
S

te
e
l 

C
o

rp
. 

D
. 

F
ac

e 
26

9 
:..

 
M

et
al

 &
 

B
ac

k
 2

8
5

 
'n

ie
rm

1 
t 

co
rp

. 
E.

 
B

.o
.~

. 
,.

 
S

ta
ne

!a
rd

 
S

te
e
l 

F
. 

1
6

5
0

 
F

. 
S

p
ri

n
g

 c
o

. 
2

-1
/2

 h
rs

. 
W

at
e 0

 
1

2
0

0
 

F.
 

3
-1

/2
 h

rs
. 

W
at

er
 

--
-,

--
_

-'
-·

-~
=

--
-:

::
·.

=
--

~
-~

 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
J
O

il
fT

 D
l!

S
IG

lf
 

A
. 

TY
PE

 
A

. 
C

llO
O

V
E,

 
IN

CL
U

D
ED

 
B

. 
T

U
D

E
 

N
A

IIE
 

A
N

G
LE

. 
RO

OT
 
n

c
E

 
C

. 
C

O
A

TI
N

G
, 

B
. 

RO
O

T 
GA

P 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

PO
L

A
lll

T
T

 

A
. 

F 
A

. 
DV

 
(.

1
2

C
,.

 5
2

 
B.

 
3

/8
~

 
M

n,
. 2

1S
1,

 
C

. 
F

la
m

e 
.3

8
C

r,
 

C
U

tt
ln

g
 

1
.7

2
N

1
, 

G
ri

n
d

in
g

 
• 7

'7M
0 

• 
n

o
rm

al
iz

ed
 

.1
2

V
)*

 
B

. 
SW

-1
01

 
c.

 
-

D
. 

D
C 

ST
R

 

A
. 

F 
A

. 
DV

 3
4

° 
. (

.o
a
c
.1

.6
2

 B
. 

3
/8

" 
M

n,
 .

7
0

S
l,

 
C

. 
F

la
m

e 
.3

9M
o)

* 
C

u
tt

in
g

 
B

. 
M

an
ga

ne
nd

 
G

r1
nd

1n
g 

2 
M

S 
n

o
rm

al
lz

ed
 

c
.•

S
h

le
ld

e
d

 
A

rc
 

D
. 

DC
 

RE
V

 

A
. 

F 
A

. 
DV

 3
4

° 
(.

 l
t"

C
, 2

. 0
2

 B
. 

3
/8

" 
M

ll
,.

2
0

S
i,

 
c.

 
F

la
m

e 
• 

44
M

O
)*

 
c
u

tt
in

g
 

B
.
-

G
ri

n
d

in
g

 
c.

 
S

h
ie

ld
ed

 
n

o
rm

ll
z
e
d

 
A

rc
 

D
. 

DC
 

RE
V

 

*W
el

d 
l-

<
et

al
 

=--
--

-~
~

--
--

..
:.

:.
.:

..
~

 -
~•

-!·
? 

'"
'=

-"
'-

~
-~

'"
"'

--
-
-
-
0

 

. 
----

··.3
!i!!

!ii!
 

..
 !

-=
=

 

~
 

rt
E

L
D

il
fG

 
P

R
O

C
E

D
U

R
E

 
B

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

M
A

R
K

S 
01

1 
C

R
A

C
K

IN
G

 
I 

A
. 

B
A

C
U

N
C

 
A

. 
PR

E 
H

 
v
u

. 
lO

C
A

T
IO

N
 

O
F

 
B

 
C

R
A

C
U

lf
G

 
!R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
, 

E
T

C
, 

PA
SS

ES
 

B
. 

PO
ST

 
r1

s 
L

.L
. 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

TY
PE

 
A

II
P.

 
V

. 
R

.L
 

C
 B

. 
LO

C
. 

TT
P 

~
 II

T 

1
. 

RO
O

T 
TY

PE
 

2
. 

BO
O

T 
TY

PE
 

3
. 

G
R

O
IN

 
i. 

n
~!

" 
C

. 
TO

TA
L 

IE
L

D
:i

,C
 

T
IJ

IE
 &

 
IN

TE
R

 
PA

SS
 

T
tll

PE
II

A
T

U
R

E
 

D
. 

R
EI

IA
R

[S
 

,-

A
. 

M
il

d
 s

te
e
l 

A
.3

:?
£l

o 
1 

10
9E

 
1t

fl
 4

1"
 

P
as

se
d

 
ra

d
1

o
g

ra
p

h
 

B
. 

40
0 

F 
R

 
D

 
1.

 
II

 
3

/1
6

" 
la

 
2

3
J 

-
B

. F
'u

ll
 

W
el

d 
ls

 s
o

u
n

d
. 

1
/4

" 
la

 
3

0
0

 -
2 

11
4:

2 
¾"

 
5½

" 
2.

 
I 

3
!1

6
" 

la
 

2
2

0
 

-
R

 
u 

1
/4

" 
1

0
a 

3
0

0
 -

3
. 

II
I 

3
/1

6
1 

4b
 

2
3

J 
-

3 
11

8?
 

V
 

6
" 

A
 

1
/4

" 
@

b 
30

0
0

-
u 

C
. 

1
4

 h
rs

. 
35

0 
-

40
0 

F'
. 

D
. 

H
ea

t 
T

re
a
te

d
 a

ft
e
r 

w
el

d
in

g
. 

4 
1

2
9

9
 
H

' 
7

" 
IID

J 
II

 
4¼

" 
B

ro
k

e 
1n

 
tw

o 
p

ie
c
e
s.

 
L 

D
 

II
I 

3
1

-P
 

._
__

 
38

 

75
m

 n
 P

I 
o

o
r 

P
ro

J l
ec

tl
 l

e
 '

 "2
1 

A
. 

M
il

d
 s

te
e
l 

A
. 2

0
0

0
 

1 
11

09
 

~· 5
" 

lm
I 

II
 

1
t '

 
P

as
se

d
 

ra
d

lo
g

ra
p

h
 

B
. 

F 
R

 
u 

Sm
al

l 
am

ou
nt

 o
r 

1
. 

II
 

3
/1

6
" 

2
a 

22
0 

-
B

. 
F

u
ll

 
s
la

g
 

th
ro

u
g

h
o

u
t.

 
2

. 
I 

3
/1

6
" 

2
a

 
22

0 
-

2 
11

89
 

¾
" 

7
t•

 
Im

, 
II

 
7½

" 
1

-1
/8

" 
In

te
r-

1
/4

" 
B

a 
26

0 
-

L 
D

 
II

I 
5.

.-i
" 

m
l t

te
n

t 
In

co
m

p
le

te
 

3
. 

I 
1

/4
" 

2
a

0 
W

O
 

-
V

 
2

• 
ru

s!
on

~
 

c.
 

1
2

 h
rs

. 
3

0
0

 F
. 

D
. 

H
ea

t 
tr

e
a
te

d
 a

rt
e
r 

w
el

d
in

g
. 

3 
1

2
2

1
 

t"
 

4¾
" 

Im
I 

II
 

1
0

• 
L 

D
 

- 2
5

s 

75
m

 n
 P

I 
oo

t 
P

ro
J 

e
c
t'

 l
e
 

' 2
1 

A
. 

M
il

d
 s

te
e
l 

A
. 

2
0

0
° 

1 
1

1
3

3
 .

.L
ft

 
e
p

 
F

a
il

e
d

 
ra

d
lo

g
ra

p
h

 
. 

B
. 

F 
R

 
l1

 
E

x
ce

ss
iv

e 
c
ra

c
k

in
g

 
1.

 
II

 
3

/1
6

" 
2

a
 

17
5 

-
B

. 
F

u
ll

 
ln

 
lo

w
er

 r
ig

h
t 

2
. 

I 
3

/1
6

• 
2

a
 

1
7

5
 -

2 
1

1
8

4
 

t"
 

5½
" 

rm
~ 

I 
28

½
 •

 l
e
g

 w
el

d
 

1
/4

" 
1

2
a 

2
4

0
-

R
 

D
 

II
I 

7¼
 •

 S
m

al
l 

am
ou

nt
 o

r 
3

. 
I 

1
/4

" 
2

a 
24

0 
-

~"
 s

la
g

 t
h

ro
u

g
h

o
u

t 
c
. 

1
2

 h
rs

. 
ro

o 
-

2
5

0
°F

. 
a
ll

 w
el

d
s 

D
. 

B
ro

ke
 

1n
 

tw
o 

p
le

c
e
s.

 
G

ri
n

d
ln

g
 t

im
e 

1
0

 h
o

u
rs

. 
P

.e
at

 
tr

e
a
te

d
 a

ft
e
r 

w
el

e!
ln

g
. 

75
m

 n
 P

I ,
:,o

r 
P

ro
J e

c
tl

 ).
e 

' 1
21

 

1
4

. 



~~
---

~
~

-
-
"
..

..
-

--
'=

-~
.,,

--=
-,

-,
,=

 
. 

·-
C

Y
.C

:.
.-

-~
=

-"
"7

1"
~-

---
-
-
-
,
,
 

E
li

~
!~

IC
!r

:~
"W

 
A

ll
20

R
 D

A
TA

 
S

LE
C

T
.R

O
D

.i 
D

A
T

A
 

JO
IH

T
 l

>
l&

SI
G

/f 
'1

1/
U

D
il

tG
 

P
R

O
C

E
l>

U
R

E
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
,:

,.
;d

A
i.

~
S

 
01

1 
C

P
..A

t;!
f I

.'
fG

 

A
. 

P
L

A
T

E
 

T
H

IC
T

~
E

S
S

 
A

. 
T

T
P

E
 

A
. 

G
R

O
O

V
E

. 
IN

C
L

U
D

E
D

 
A

. 
B

A
C

U
l!

C
 

i
.
 

P
R

E
 

I 
,~

. 
ri

fi
lf

il
G

 
a£

C
O

:'l
D

 
;c

o
. 

B
 

v
u

. 
L

O
C

A
T

IO
/f

 
O

F
 

8 
cv

.c
r:

IN
C

 
ll

iA
D

IO
C

R
A

P
H

IC
 

R
E

S
U

L
T

S
.U

C
 

S
. 

D
~T

&
 

O
F

 
T

E
S

T
 

8
. 

T
7

P
E

 
S

. 
T

R
A

D
E

 
K

U
E

 
£!

<C
L

E
:. 

B
O

O
T 

fA
C

£
 

P
A

S
S

E
S

 
B

. 
PO

ST
 

C
 

B
. 

F
IS

 
L

.L
. 

R
.L

 
LO

C
, 

T
T

P
 

A
if

T
 

c.
 p

i.
a

n
: 

i:o
. 

C
. 

C
A

R
B

O
H

 
C

O
N

T
E

N
T

 
C

. 
C

O
A

T
IN

G
 

B
. 

I\O
O

T
 

G
A

P 
B

. 
D

E
P

O
S

IT
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

T
Y

PE
 

AN
P

. 
V

. 

P
, 

A
l\1

10
11

 
N

ll
lU

F
A

C
T

U
II

E
II

 
D

. 
B

H
!I

 
D

. 
C

U
II

R
E

H
T

 
&

 
C

. 
P

L
A

T
E

 
PR

E
PA

P.
."

.T
IO

H
 

l
, 

R
O

O
T 

T
Y

P
E

 

E
. 

E
L

E
C

T
I\

O
D

&
 

nr
G

fi
. 

E
. 

P
R

O
C

E
S

S
 

rO
L

A
ft

IT
T

 
2

. 
B

O
D

Y
 

T
Y

P
E

 

F
. 

A
II

R
O

R
 

F
A

B
~

IC
A

T
O

II
 

F
. 

!i
E

A
T

 
TR

EA
T!

IE
!IT

 
~

-
C

R
C

:M
 

T
Y

P
E

 

T
E

l!P
. 

T
IC

E
 

Q
U

EN
C

H
 

C
. 

T
O

T
A

L
 

IE
L

D
IH

G
 

T
IN

E
 

&
 

IM
T

E
R

 
P

~
S

S
 

T
E

l:
P

E
aA

T
U

nE
 

D
. 

R
EI

IA
R

l:S
 

-
~

-
A

. 
.I

D
-3

28
 

A
. 

1
-1

/2
" 

A,
 

F 
>-

D
Y

-N
os

e 
in

 
A

. 
M

il
d

 s
te

e
l-

1
/4

8 
d

la
. 

v:e
lc

t!
n

g
 

!-
A

'J
O

O
 

1 
1

0
9

4
 

X
 

fl
t"

 
Im

.>
 

I 
3

i"
 

F
a
il

e
d

 
ra

ct
1o

gr
aD

h 
B

. 
3

j1
9

 /4
3

 
B

. 
R

-I
V

. 
(.

 l
O

C
,.

 S
l 

rr
om

 
rr

o
n

 t 
o

r 
w

1:
re

. 
F 

u 
II

I 
1

6
J 

E
x

ce
ss

iv
e 

am
ou

nt
 

c. 
N

r-
6

0
-X

 
{.

 f:
31

1!
1,

. 7
1

S
!,

 
r-m

,. 2
os

1~
, 

p
la

te
. 

B
ev

el
ed

 B
. 

B
, 

l.1
!':

0
1 

o
r 

sl
a
g

 a
n

d
 

D.
 

G
re

at
 L

ak
es

 
.7

o
cr

,.
m

M
o

) 
• E

O
M

o)
* 

to
 g

iv
e 

7
/8

1 
1

. 
II

 
3

/1
6

" 
2&

 
2

W
 

-
3

J 
j,, 

,.,./
' 

2 
11

09
 

H
" 

'3
t•

 
~
 

I 
5

1
" 

pe
or

os
1 

ty
 t

h
ro

u
g

h
-

S
te

e
i 

C
O

!'y
. 

,O
~

Z
r)

 
B.

 
B

lu
e 

O
D

en
1n

g_
at

 
2.

 
I 

3
/'

i.
6

, 
4

a
 

2
')

) 
~--

.S
C 

.,_
 

'-
L

 
.;,

 
R

 
D

 
I
]
 

3 
" 

c
u

t 
a
ll

 
th

e
 

E:
. 

C
"n

ai
::r

;lc
n 

R
lv

e
t 

c. 
.3

()
 

D
e
v

il
 

rr
o

n
t 

o
r 

p
la

te
, 

1/
4~

 
e
a
 

3C
J 

.~-
2

0
 

II
J 

1
1

}•
 w

el
d

s 
C

o
R

!.
~

 
D.

, 
-
-

10
0 

5/
aa

 O
!)

en
1n

g 
-

3
. 

I 
1/

i::
~ 

2.s
. 

3
0~

 
-

3[
, 

I 
0 

II
J 

~:
 

I 
F.

 
su

n 
o

n
 c

o
. 

E.
 

O
.H

. 0 
c
. 

H
ea

vy
 

a
t 

b
ac

k
. 

C
, 

1
1

 h
r·

s.
 

4
0

0
° 

-
5C

'O
!J 

F 
I 

I 
F.

 
16

25
 F

. 
3 

F.
C

.. 
B

. 
3/

8W
 

D.
 

S
li

g
h

tl
y

 p
ee

n
ed

 
I 

h
rs

.,
,W

at
er

 
D

. 
DC

 R
EV

 
c. 

F
la

m
e 

G
ri

n
d

in
g

 
t1

Jl
le

 '
i 

h
o

u
rs

, 
I 

58
-;.

·"
 

1
2

a
rF

. 
3 

C
ut

 i:
i.

!l
g

 
S

tr
e
g

s 
R

el
ie

v
ed

 3
 

h
o

u
rs

. 
"T 

0
, .

. 
,

,.
 
•c

o
l•

o
t 

'e
 W

 
h

rs
 • 

.A
ir

 
B

ut
te

1·
1n

g 
-

11
50

 
F

 f
u

rn
ac

e 
co

o
le

d
. 

. ~
 

~ 
! \

_, 
-i

 •
. 

I .
... 

.L
 

I-
&

;J
.&

. 

I 
L

ay
er

 w
1t

l: 
! 

I 
i 

I 
M

.::
K

ey
 

T
yp

e 
i5

 
: 

i 
l 

I 

m
il

d
 
s
te

e
l 

e
le

c
t-

I 
: 

l 
I 

I 
ro

d
e 

' 
-, 

I 
I 

!:+
=W

eld
 M

et
ai

 

l I 

I 
I 

I 
15

. 
I 

I 
I 

-~-
""-

...;.
.c 

-
-

..
 -

--
. 

>
--

---
---

--
-.

 
--

·_-'
::::"

=.:
': 

-
· •

. _
 ._

 
-

· 
?

S
 

,.
..

,,
,.

✓.
-;

.~
·~

-
-a

-



ie
o­
~
 

g i I ~ ~
 

~
 

E
 i ~ ~ ;;;
 
~
 

!;
-

~
-=

: It ~
' 

~
-

~
 

~
 
~
 

~
. 

IE
-_ 
~
 

~
 -~ if
 

~
 I ~...:: {§

--

~
 

~
 
~
 
~
 

ii
. 
~
 

~
 

~
 

~
 
~
 

~
-

~
 

1§
:E

: I 1w
· 
~
 --

IO
IU

rT
1

'1
C

A
T

la
;t

 

;!
. 

T
IR

IN
C

 
NE

CO
RD

 
N

n
. 

I!
. 

P
A

T
E

 
C

, 
T

G
T

 
C

. 
P

L
aT

E
 

N
O

. 
D

. 
A

II
II

O
II

 
M

A
K

U
rA

C
T

U
II

E
fl

 
t

. 
E

L
E

C
T

R
O

D
E

 
M

rG
R

. 
r
. 

A
II

R
O

II
 

F
A

t~
lC

A
Y

O
II

 

I ! A
. 

A
 1

0
9

3
2

 
In

. 
1

1
/1

1
'/

4
3

 
I c:

 C
R'

TE
 

I 
D

. 
C

a
rn

e
g

ie
-I

ll
 

S
te

e
l 

C
o

rp
. 

E
. 

L
in

d
e 

A
ir

 
P

ro
d

u
c
ts

 C
o

. 
F

. 
M

id
la

n
d

 
S

te
e
l 

P
ro

d
u

c
ts

. 

. 
A

~
l!

O
ll

 
D

A
:A

 
E

L
E

C
T

ll
O

D
l:

 
D

A
T

A
 

J
0

!1
IT

 r
,,

:S
IG

/1
 

A
. 

F
L

A
T

£ 
T

H
!C

~
H

E
S

S
 

l.
 

T
T

P
!:

 
A

. 
G

R
O

O
V

E
. 

IN
C

L
U

D
E

D
 

II
. 

T
?P

E
 

B
. 

T
R

A
nE

 
N

U
£

 
A

N
G

L
E

. 
R

O
O

T 
'·

\C
E

 
C

. 
C

A
ll!

IO
II

 
C

O
JI

T
E

llT
 

C
. 

C
O

A
T

I~
G

 
B

. 
II

O
O

T
 

G
A

P 
D

. 
B

~
 

C
. 

C
U

P.
ftE

N
T

 
&

 
C

. 
P

L
A

T
E

 
P

ll
E

P
A

R
A

T
iO

ti
 

!:
. 

?
7;

.0
C

E
S

S
 

PO
L

A
R

IT
Y

 
,
.
 

;:
;:

A
T

 
T

R
E

A
T

II
E

N
T

 
'!'

>:
IC

P.
 

T
 Il

l£
 

Q
U

E
ii 

C
H

 

A
. 

1
-1

1
2

~
 

A
. 

F 
A

. 
5

0
° 

D
V

 
1

/8
" 

F
. 

R
I 

.1
t:

C
 

B
.
-

1
. 2

1l
-!

!l 
.1

5
S

1
 

.9
~

.n
 

C~
 

F
la

m
e 

.0
2

7
S

 .
0

1
4

P
 

• 
5

6
S

! 
c
u

tt
in

g
 • 

• 
8f

lC
r 

.0
2

1
s 

1
. 0

2}
T1

 
• 

21
}!

0 
.4

5
C

r 
C

. 
.2

7
C

 
.4

D
:tH

 
D

 •. 
F

ac
e 

zn
 

j,
 
15

?-
fo

 
B

a.
ck

 Z
i7

 
B

. 
j 

36
 

E.
 

C
. 
--

-
F.

 
1

5
~

2
o

F
 i

 h
r 

D
. 

AC
 

w
at

e 0
 

10
87

 
F' 

H
 

h
r 

w
at

er
 

l 
-

-
·1

 
~
 

r 
'/

fS
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

/!
E

A
T

 
~A

i..
.!.

..J
ST

!C
 

?.
E

SU
LT

S 
! 

R
Z

lt
A

R
/f

.S
 

O
ii

 
::

11
1.

C
lf.

If
/G

 
I 

i.c
A

D
10

.'.
;'

1A
P

B
IC

 
U

S
U

L
T

S
 .i

:T
C

, 
.'.

. 
!!

.C
i:

:H
tG

 
I, •

• 
?

R
E

 
H

 
V

E
L.

 
L

O
C

A
T

II
')

.~
 

O
F

 
el

 
C

R
A

C
/f

.ll
/C

J 
P

l\
S

S
E

S
 

B
. 

PO
ST

 
C

B
. 

L
o

c
.1

 n-
;,d

 ,.
,-i

 
B

, 
D

E
F

O
S

IT
IO

~
 

S
!Z

E
 

E
L

. 
N

O
. 

T
Y

~
£ 

A
II

P
. 

v
·.-

F
IS

 
L

.L
. 

P
.L

 

1
. 

R
O

O
T 

T
7

P
E

 
I 

I 
2

. 
D

O
D

Y
 

T
Y

P
E

 
3

. 
G

S
O

rl
l 

T
Y

P
E

 

· 
1

L
 

C
. 

·;
:,·

-r
.,

L
 

W
E

L
D

IN
G

 
T

Ii
i£

 
&

 
IN

T
E

R
 

P
A

S
S

 
T

E
m

'!
:3

.A
T

~
R

E
 

C
. 

!I
E

!e
A

:lJ
::

S 
--

-
-

-
A

. 
A

. }
Jo

ne
 

1 
1

ro
o

 
ii

;'
 

7w
 

Il-
1P

 
l 

3
l~

ff
: 

B.
 

B
.}

:o
ne

 
R

 
u 

p 
u

n
lo

n
ro

el
t.

-o
n

e 
si

d
e
 

5
/1

6
~

 
U

M
1a

 
14

80
 

40
 

o
th

e
r 

si
d

e
 

I 
1

/4
• 

U
!-

fl
a 

1
3

5
0

 
4

5
 

I 
i 

7
0

P
 -

ro
o

°F
 

c. 
--

I 
D

. 
-
-

I 
I 

I 75
lll

l n
 P

r 
~

o
f 

P
ro

j 
!C

t1
 le

 
' '

21
 

. 

I 
1

6
. 

I I 

~
::

::
--

:-
-:

--
~

 



1·
 

l I ~ 1§
. 

IE
-
~
 f l=
 

tt
 

IF
 
~
 
~
 

~
- rt
 

ilE
 I E

 
~
 I . I ~ lllE

- t ~
- le"
' . . ~
 
~
 

ii­ ff
 
~
 

~
- I 

~
~
-

IO
U

T
1

'1
C

A
T

IO
II

 

!A
. 

Fl
ft

lW
C

 
R

&
C

O
ftO

 
R

O
. 

G
. 

DA
TE

 
O

F
 

T
E

S
T

 
C

, 
PL

A
TE

 
"O

. 
D

. 
um

11
 •

A
l!

t!
i"

A
C

T
U

II
E

!l
 

it
. 

E
L

E
C

T
II

O
D

I:
 

II
F

C
II

, 
F

. 
A

II
IO

ll 
FA

II
R

IC
A

TO
I 

I 
A

. 
A

 1
2

5
6

7
 

I B
. 

2
/1

8
/4

4
 

c. 
p 

so
 

I D. 
R

ep
u

b
ll

c 
S

te
e
l 

C
om

pa
ny

 
E

. 
H

a
rn

!s
c
h

re
g

e
r 

F
. 

B
u

ic
k

 H
O

to
r 

D
1v

1s
1o

n 

A
'/1

1:
0R

 
D

A
T

A
 

E
L

E
C

T
R

O
D

/i
 

o
,;

T
A

 
JO

IN
T

 
D

II
Si

al
'I

 

A
. 

P
l.

A
T

£
 

T
H

lC
J:

lf
E

S
S

 
A

. 
T

T
P

E
 

A
. 

G
!I

O
O

\'E
, 

IN
C

L
U

D
E

D
 

11
. 

'l'
Y

P
E

 
!l

, 
T

ft
A

O
E

 
N

A
J!

E 
A

N
G

L
E

, 
R

O
O

T 
FA

C
E

 
C

. 
C

!?
.n

O
N

 
C

C
H

TE
W

T 
C

. 
C

O
A

T
rn

G
 

B
. 

II
C

O
T

 
G

A
P 

o
. 

;u
rn

 
O

. 
C

U
R

R
!:P

.T
 

&
 

C
. 

P
i.

A
T

E
 

P
R

E
P

A
R

A
T

IO
N

 
£

. 
P

R
O

C
E

S
S

 
PC

>L
A

R
IT

T
 

F
, 

H
E

A
T

 
T

II
E

A
T
•E

R
T

 
T

E
:t

?
. 

T
l•

E
 

Q
U

E
II

C
H

 

lA
. 

6
0

° 
D

V 
A

. 
1

• 
. 

F 
.... 

B
. 

R
 I

 
.1

8
C

 
B

. 
1

/8
• 

1.
0l

.H
n 

.2
7

S
1

 
1

. '7
S

t':
n 

,., ,.,_
 

Fl
am

e 
• 0

22
S

 .
0

1
4

P
 

.2
4

8
1

 
c
u

tt
in

g
 • 

• 
4

4
C

r 
.4

3
N

i 
.0

1
8

8
 

O
r1

n
d

in
g

. 
.1

3M
O

 
.0

2
7

P
 

c •
 

• 
31

C
 

.3
9M

O
 

D
. 

F
ac

e 
3

5
2

 
B

. 
A

W
-2

C
 

B
a

ck
 3

52
 

C
. 

L
im

e 
E.

 B
.o

.~
. 

D
. 

DC
4
•R

EV
 

r. 
1

6
5

0
 

F 
2 

h
rs

 
w

a~
sr

 s
p

ra
y

 
S

f;(
) 

F
 3

 
h

rs
 

w
a
te

r 
sp

ra
y 

i I 

-

I I 

.. 

W
E

LD
IN

G
 

!'R
O

C
E

D
:J

R
E

 
Ji

£
t,

T
 

A
. 

B
l.

C
U

N
G

 
!o

. 
?

R
E

 
H

 
P

.~
ss

c:
s 

3
. 

P
O

S
T

 
B

. 
O

E
fO

S
IT

IO
K

 
S

IZ
E

 
EL

. 
N

O
. 

7
rP

E
 

A
~P

-
V

. 
1

. 
ilO

O
T

 
T

Y
PE

 
2

, 
B

O
D

T 
T

T
P

E
 

3
. 

G
f\

~
N

 
T

Y
P

E
 

c
. 

T
G

!A
L

 
•E

L
O

l~
G

 
T

IM
E

 
G

 
IN

T
tn

 
P

~
S

S
 

tt
l!P

E
:r

.-
:-

un
E

 
:,

, 
R

E
M

A
R

lS
 

,.,_
 

N
on

e 
A

.N
on

e 
1

4
 

B
. 

B
,i

'io
n

e
 

L
 

I 
5/

32
» 

la
 

16
5 

2
2

 
i 

2
. 

I 
1/

4_
3 

2
a

 
27

5 
2

2
 

I 
1

.:
: 

_..
, 

3/
if

3P
. 

2
a

 
22

5 
2

2
 

5/
32

R
 

la
 

'-7
5 

2
2

 
3

. 
I 

1
/4

" 
2

a 
2'

75
 

2
2

 

c. 
1 

ro
;n

• 
4

8
 m

1
n

u
;e

s.
 

0 
11

0 
? 

-
;~

80
 

F' 
D.

 
G

ri
n

d
in

g
 t

im
e 

2 
hz

•s
. 

-1
,5 

m
m

. 

' 

! I 
I I ' I I 

i 
I 

I 
I 

! 
I 

i 

~
-
-
·
 

-
-
­

-
-
-
~

~
-
-

B
A

U
!S

T
IC

 E
E

S
U

L
T

S
 

V
E

i.
. 

L
O

C
A

T
IO

N
 

O
F

 
a 

C
R

A
C

K
ln

O
 

'·'-
'-' 

' '·
 "'·I

 "'I ·
~!

 
F

IS
 

i 
I 

I 
·-
-
,-

-
·· 

7
7

3
 

I 
ff

f 
s
t•

 IN
F 

I 

R
E

~
A

ll
K

S
 O

" 
C

R
A

C
~

I/
ro

 

R
A

D
IO

G
R

/.
P

5
IC

 
li

lE
SU

L
T

.S
,E

T
C

. 

R
 

~
It

1P
 

V
 

1
8

" 
j 

1½
 

p 

"' 
10

pl
w

,p
 

?J
7 

~!f
f 

I 
s
t 

D
 ~

P
 

~
 

L
 

y 
3 

I 
30¾

! 
I 

I 
I 

7
5

L
 Jo

cJ 
P

ro
l1

ec
t;

1l
e 

T2
1 

i 
I 

I I 
i I I 

I 
I 

i I 

i 
I 

' 
I 

l I I I ! I I 
I 

i 

I 
I 

I 
j 

17
. 

I I 
-

I 
i 

~
 
~
 

-~~
~
 

-~
 ·_r:
 



::;~
 

-

~
 

;;
;:

:=
- =­ ~- ~

...:
... t ~
- !( ::.:

 
~

-

~
 

E
".

 [~
 

~
"' 

~
"° 

~
---

' ~~ ~
~ 
~
 

f£_
- t ~ =
 :-- ~ ~
c:

 

~
 
~
 

~
 

""
 

§
_ 
~
 

~
 

~
~ 

-
C

 

~
-

,-
-

~
­

~
:. r ;;m::,:.-- ~
 .. 

E
Z

" 
~

- I ~--
0 

=
­
~
 

~
- ~
 

=
.
 

[
~ 

~
 

~
 

~
-

~
 

~
, 

~
 

=-
~-

___
-: 

1
0

/I
J

fT
IT

IC
A

T
io

tl
 

'A
. 

T
lf

t!
N

C
 

RE
CO

RD
 

N
O

. 
• 

. 
D

A
TE

 
o

r 
T

E
ST

 
C

. 
PL

A
TE

 
!'

0
. 

D
. 

lft
llO

R
 

N
A

.~
U

TA
CT

U
RE

R 
E

. 
EL

EC
TR

O
D

E 
II

TG
R

. 
F

. 
A

R
.O

R
 

F
A

Sh
lC

~T
O

~ 

A
. 

A
 1

09
06

 
B

. 
1

1
/6

/4
3

 
c
. 

19
8 

,D
. 

Jo
n

e
s 

&
 

L
a.

U
gl

ll
.in

 
E

. 
F

a
rn

ls
c
h

re
g

e
r 

F
. 

C
a
d

il
la

c
 

M
o

to
r 

C
ar

 
D

!v
. 

A
. 

A
10

90
6 

B
. 

1
1

/6
/4

3
 

k:
. 

20
0 

D
. 

Y
ou

ng
st

ow
n 

E
. 

P
a
rn

is
c
h

te
g

e
r 

F.
 

C
a
d

il
la

c
 

M
o

to
r 

C
ar

 D
iv

. 

' I 

A
 .
.
 O
R 

D
AT

A 
EL

EC
TR

O
D

E 
D

AT
A 

A
. 

PL
A

TE
 

T
H

IC
(N

E
SS

 
A

. 
TY

PE
 

II
. 

TY
PE

 
B

. 
Tf

tA
D

E 
N

A
Ii

i:
 

C
. 

C&
ftB

O
N 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

D
. 

l!
H

ll
 

D
. 

CU
RR

EN
T 

&
 

E
: 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
r
. 

RE
&

T 
TI

IE
A

T•
EN

T 
T

E
~

. 
T

IN
E

 
Q

U
EI

IC
H

 

A
. 

1
' 

A
. 

F 
B

. 
R

 I
II

 
.1

5
-.

1
7

C
 

1
. 5

4
M

n
 

1
.5

5
-1

.8
4

 
.1

8
8

1
 

M
ll 

.0
0

7
S

 •
 0

25
P

 
.1

0
S

1
 

• 2
0

C
r 

T
r.

 }-
Ti 

.0
2

5
-.

0
2

6
 

.2
9

~
 

s 
C

 •
•
 2

0C
 

.0
2

5
P

 
D

. 
su

rr
a
c
e
 3

31
 

N
il

 C
r 

co
re

 
32

1 
N

il
 N

i 
~-

N
il

 M
O

 
F

. 
16

50
oF

 -
i 

h
r 

B
. 

A
W

-2
-C

 
w

at
0r 

c
. 

U
m

e 
9

8
) 

F 
1¼

 h
r 

D. 
D

C
rR

EV
 

w
at

er
 

A
. 

1n
 

A
. 

F 
B

. 
R

 I
II

 
.1

5
-.

1
7

C
 

1
.5

6
-!

n
 

1
.5

5
-1

. 8
4 

.i
a
s1

 
M

n 
• 0

09
S

 
.1

0
s1

 
.0

2
5

P
 N

il
 

C
r 

.0
2

5
 ..

. 0
26

 
N

H
 m

 .2
0?

-1
0 

s 
C

. 
.2

:!
C

 
• 0

.2
5P

 
D

. 
S

u
rf

ac
e 

3
1

1
 

N
il
 

C
r 

co
re

 
3

0
2

 
N

il
 N

l 
'!!

.. 
N

il
 M

o 
_._

 
16

00
 O

F 
½

 h
r 

B
. 

AW
 2

-C
 

w
a
ts

r 
c
. 

L
im

e 
87

6 
F 

2
i 

h
r 

D
. 

D
C

-R
EV

 
a
lr

 

JO
I/

IT
 D

K
SI

G
/1

 
rE

L
D

I/
tG

 
PR

O
C

ED
IJ

RE
 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

A
. 

B
A

C
lIN

G
 

A
!I

C
LE

, 
RO

O
T 

FA
C

E 
PA

SS
E

S 
B

. 
ftO

O
T 

GA
P 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
11

0.
 

TY
PE

 
A

M
P.

 
V

. 
C

. 
P

U
T

E
 P

R
EP

A
R

A
TI

O
N

 
1

. 
RO

O
T 

TY
PE

 
2

. 
BO

DY
 

T
T

PE
 

L
 

G
R

~
II

 T
Y

PE
 

C
. 

TO
TA

L 
oE

L
D

IN
C

 
T

IN
E

 &
 

IN
TE

R
 

PA
SS

 
TE

IIP
EI

IA
TU

R
E 

D
. 

R
E

U
R

l:
S

 

A
. 

6
0

° 
DV

 
A

. 
M

il
d

 s
te

e
l 

B
. 

3
/8

a
 

B
. 

C
. 

F
la

m
e 

1
. 

II
 

3
/1

6
11

 
2

a
 

22
0 

25
 

c
u

tt
in

g
. 

2
, 

I 
3

/1
6

9 
2

a
 

22
JJ

 
2

5
 

G
ri

n
d

in
g

 
1

/4
" 

4
a 

3
2

5
 

2
5

 
3

. 
II

 
1

/4
" 

eo
 

3
2

5
 

2
5

 

c
. 

3
.9

6
 h

o
u

rs
 r

o
o

°F
-2

8
5

°F
 

P.
 

G
ri

n
d

in
g

 t
im

e 
2

.0
5

 h
o

u
rs

. 

A
. 

60
o 

D
V

 
A.

 
M

il
d

 S
te

e
l 

B
. 

3
/8

" 
B

. 
c.

 
F

la
m

e 
1

. 
I
I
 

3/
16

D
 

2
a

 
22

0 
2

5
 

c
u

tt
in

g
. 

2
. 

I 
3

/1
6

" 
6

a
 

22
0 

2
5

 
•. 

G
ri

n
d

in
g

 • 
3

. 
I
I
 

1
/4

1 
6b

 
3

2
5

 
2

5
 

"·
 

3
. 4

1 
h

o
u

rs
 2

0
0

°F
 -

2
5

5
°F

 
D

 • 
G

ri
n

d
in

g
 t

im
e 

1
.5

8
 h

o
u

rs
. 

B
E

A
T 

B
A

U
IS

T
IC

 R
E

SU
LT

S 
R

E
H

A
R

lS
 

O
Ii 

C
R

A
C

ll/
lG

 

A
. 

PR
E 

H
 

V
E

L.
 

LO
C

A
TI

0/
1 

O
F 

H
 

C
R

A
C

U
/IG

 
RA

D
IO

G
RA

PH
IC

 
R

E
SU

L
T

S.
E

T
C

 
B

. 
PO

ST
 

rt
s
 

L
.L

. 
R

.L
 

C
 B

. 
L

0C
. 

TY
PI

 
O

!T
 

·-
-
-

--
-· 

--
--

-
-
-
-
<

-
-
-

~
--
~
 

A
.2

0
0

° 
1 

7
1

1
 

12
• 

t•
 I

M
P 

I 
13

¼
 

B
.N

on
e 

~g
F 

D
 

r 
IM

P 
V

 
4¼

' 
3

/1
6

~
 c

ra
c
k

 a
n

d
 

2 
7

1
5

 1
-P

 
1

1
" 

IM
P 

I 
3¾

 
m

o
d

er
at

e 
am

ou
nt

 
D

 
o

r 
sl

a
g

 a
n

d
 

R
 

ri 
~ -

-
i 

p
o

ro
s1

 ty
. 

3 
7

8
8

 ~
n

 
-

-
i 

i. 
i 

u 
4 

7
9

0
 

3
" 

g
.r

 
L~

F 
T

 
~1

½
 

... 
81

 
1.J

 
,
-

11
31

 

75
n 

m
 P

"O
O

f 
P

ro
 
e
c
t 

le
 '

1'
21

 

A
.2

12
c 

1 
7

2
4

 
~-8

½
' I

M
P

 
V

 
3,

.j-
I 

p 
B

.N
on

e 
L 

u 
2 

74
1 

2
t 

~
 

-
-

-
R

 
D

 
~
 

72
1 

a
• 

51
 

IM
P 

I 
3

• 
D

 
R

 
~
 

7
3

7
 

1
• 

7½
' I

M
P

 
I 

2
• 

R
 

u 
IM

P
 

V
 

al
, 8 

5 
7

0
3

 
!-¾

·' 
11

½
 

m
p

 
I 

9
t'

 

L 
D

 
-

I 
2:5

 ! 
• 

7
*

 P
I o

o
rl

P
ro

 
e
c
t 

le
 

['2
1 

! 
I 

i i 
I 

I I ' 
1

8
. 

! ' I I 



1-- - -
E

±
 

!I
E

:"
 

!!
$

..
 

1
£

:.
._

 

~
 

If
 

~
­

~
 I !I

E
: 

E
e

, 
=

 
~
 

~
 I f;f

__
 
~
 

~
 

~
 

E
e

' 
~
 
~
 

~
 

~
 

;c;
:_;

-
=

-
!E

E
_

 

~
 

~
 
~
 I E
 

I ~
-

~
 
~
 

~
 

~
 
~
 

~
 t E

§
' 
~
 

~
 

E
 
~
 i ~
: 

E
=

 

~
 

~
 

~
. 

l O
U

T
 I !

'1
 C

A
 r 

i C
it

 
n

•o
1

1
 

D
A

T
A

 
-E

LE
C

TR
O

D
E

 
J:

A
TA

 

11
. 

FI
R

IW
C

 
n;

;c
c~

c 
w

o.
 

A
. 

PL
A

TE
 

T
H

IC
lU

E
S

S
 

A
. 

T
Y

P
E

 

&
. 

D
IT

E
 O

F 
TE

ST
 

B
. 

TY
PE

 
B

. 
T

R
A

D
i:

 
N

A
:.i

£ 

C
. 

PI
.IT

E
 

~O
. 

C
. 

C
A

R
BO

N
 

C
O

"T
E

N
T

 
C

. 
C

O
A

T
lit

G
 

D
. 

IH
O

ft
 •

IJ
ID

F
IC

T
II

R
E

ft
 

D
. 

B
R

II 
D

. 
C

U
R

R
E

N
T

 
&

 

IC
. 

E
L

E
C

T
R

O
D

E
 
•F

C
R

. 
E

. 
P

R
O

C
E

S
S

 
P

O
L

~
R

!T
Y

 

F
. 
&

•-
FA

B
R

IC
.T

O
R

 
F

. 
H

E
A

T
 

T
R

E
A

T
M

E
N

T
 

T
E

Ji
iP

. 
T

&
•E

 
Q

U
E

U
C

H
, 

I 
A

. 
A

 1
0

9
4

0
 

A
. 

1
• 

A
. 

F
 

B.
 

11
/2

fJ
/ 4

3 
B

. 
R

 I
II

 
• 

1
3

-.
1

5
C

 
c
. 

ro
1

 
1

.s
n

m
 

1
.7

1
-1

.7
9

 
n.

.-
.Y

ou
ng

st
ow

n 
.1

8
S

1
 

.0
1

1
S

 
rm

 
S

te
e
l 

.0
2

5
P

 N
ll
 

C
r 

• 2
1

-.
2

2
si

 
E

. 
P

.a
rn

is
ch

re
g

er
 

N
il

 N
i 

,2
7M

o 
.0

1
2

-.
0

1
7

S
 

F
. 

c
a
d

1
ll

a
c
 

c •
 •

 2
8C

 
.0

2
5

' 
M

ot
or

 c
a
r 

D
1 

• 
D

. 
C

or
e 

30
2 

N
il

 C
r 

S
u

rr
ac

e 
30

2 
N

il
 N

i 
E

. 
1

8
0

0
0

F
 ¼

 h
r 

• 3
$

-.
3

7
M

O
 

F
. 

B
. 

A
W

-2
-C

 
w

at
0r 

c
. 

8
7

5
 F

 2
¼ 

b
r 

D.
 

DO
-R

EV
 

]0
1

/r
T

 D
E

S
 Z

G
H

 

ft
. 

G
~O

O
V

E
. 

IH
C

L
tr

O
E

D
 

A
N

G
L

t;
. 

R
O

O
T

 
F

A
C

t 
B

. 
ft

O
O

T
 

G
A

P 
C

. 
P

L
A

T
E

 
P

ft
E

F
A

R
A

T
IO

H
 

A
. 

60
 

DV
 

B
. 

3
/1

8
" 

c. 
F

la
m

e 
c
u

tt
in

g
. 

O
rl

n
d

ln
g

 • 

;,
 

II
E

L
D

l/
tG

 
P

R
O

C
E

D
U

R
E

 
B

E
A

T
 

A
, 

B
A

C
l:

IK
G

 
~

-
P

R
E

 
P

A
S

S
E

S
 

1B
, 

P
O

S
T

 
B

. 
D

E
P

O
S

IT
IO

N
 

S
IZ

E
 

E
L

. 
N

O
, 

T
Y

P
E

 
A

W
P

. 
V

. 

1
. 

R
O

O
T

 
T

Y
P

E
 

2
. 

B
O

D
! 

T
T

P
E

 
:;

. 
C

R
O

l'N
 

T
Y

P
E

 
C

. 
T

0
T

ii
L

 
ll

E
L

D
IN

G
 

T
IM

I:
 

&
 

I!
!T

E
R

 
P

A
S

S
 

D
. 

ft
E

II
A

R
K

S
 

A
. 

~
il

d
 
S

te
e
l 

B,
 1

. 
II

 
3

/1
6

1 

.2
. 

I 
3

/1
6

" 
3

. 
II

I 
1

/ 4
" 

T
E

l!
P

E
R

A
T

U
R

E
 

2
a
 

2
2

5
 

3
0

 
4

a
 

2
2

5
 

3
0

 
8

b
 

22
5 

3
0

 

C
. 

2
.1

3
 h

o
u

rs
 

2
0

0
°F

-2
8

0
°F

 
D

. 
G

ri
n

d
in

g
 t

im
e 

1
. 5

2
 h

o
u

rs
. 

jA
 
w

--
1 

.
.
 

v
b

,:
; 
I 

B
.N

on
e 

I 
! 

=
--

=
-=

=
- B
A

U
IS

,I
C

 
R

E
SU

L
T

S 
R

E
M

I.E
~S

 
C

~ 
C

~
A

C
~

I#
G

 

B
 

V
E

L
. 

f
/5

 

L
O

C
.'i

'!'
:..

O
:t 

o
;.-

:
:
:
~

1
:
1

,
.
·
o

 
;R

.,
D

IO
G

R
"P

H
IC

 
e

E
S

U
!.

T
~

.r
rc

. 

u.1
 R.

~j 
c B

~! to
::., 

T
T

P
1

 
ml 

I 
I 

' 

I 
I 

i 
I 

• 
l 

I 
I 

1 ~
01 

j 

1 
2r

-;¾
~=

-i
 _

 _
 1--p

 
--

-
-

2 
~C

B
 

29
• 

3•~.
1-

I -
-

I 
R

 
;:,

, 
S!

:r
il

l
 a

m
ou

nt
 

3 r
-10

 
i•

 
e•

 
: T

,,i
p

l 
I i

t•
 

0r
 s

la
g

 a
nd

 
L

 
r,;

 
1 1 

p
o

ro
sl

tv
. 

4 
f3

94
 

2~
--

13
-/,

" 
~ 

-
-

• 
I 

d 
u 

I 
5

(7
2

1
 

~~
"i

 
,

6
{

r.
IH

P
 

I;
2

• 
i 

' 
: 

:..i 
i 

D
 

I 
I 

I 

"' 
~

"'
" 

i 
,· •

;,.;
, .

, 
R

.!
..

 
~ 

1· 
I 

11~
 • I

 
: l

 v~ 
! 

i ,_L
 ! v

•
 U

 
_:

·, 
i 

I :
 

: 
-i

 
1' 

Ih
"F

 
V

 
¾

 
! 

' j
18

J 
: ¾

~I 
X

 l,:P
 

I 
~

-¾
 

' 
I 

T
 

' 
• 

I 

! 
. 

2
• 

I 
j 

I 
I 

I 
I 

I 
I 

I 1
7

 
r 

P
rt

o
r 

rr
o

J
tc

tl
re

 
~f

 !
 

__
__

_
 _

J 
~o

o0 
I s

 f
l1

3
 
I 

2
t~

 9
t;

 • 
J 

-
!-

I -
! 

· 
i 

A
. 

6
0

° 
DV

 
,.., 

A
. 

A
 1

09
40

 
A

. 
1

• 
A

. 
F 

B
. 

1
1

fD
/4

3
 

B
. 

R
 I

II
 

.1
3

-.
1

5
C

 
c.

 
2

0
 

1
. S

a
in

 •
 1

7
S

i 
1

..
7

1
-1

.7
9

 
D

-
Y

ou
ng

st
cm

n 
.0

1
7

S
 ~

02
5P

 
l1

ll 
S

te
e
l 

T
r. 

C
r 

.2
1

-.
2

2
8

1
 

E.
 

H
ar

n
is

ch
re

g
er

 
T

r.
 

N
l 

.0
1

2
-.

0
1

7
S

 
F.

 
c
a
d

1
ll

a
c
 

.2
5M

o 
.0

2
5

>
 

M
o

to
r 

C
ar

 D
iv

 
c .

 .
ro

e 
11

11
 

C
r 

D
. 

su
rr

a
c
e
 2

89
 

N
il

 N
1 

co
re

 
28

5 
• 

3
8

-.
 3

'iM
O

 
E.

 
B

. 
A

W
-2

-C
 

F
. 

1
6

0
0

°F
 i 

b
r 

c •
 

w
a
ts

r 
• 

D
C

-R
E

V
 

8
7

5
 

F 
2½

 
h

r 

on
e 

L 
' 

u1
 

; f
 

1 

g 
r.4

6 
I 

·P
 

4~
" 

IIM
P 

I 
13{

, -
..

. 
I 10

17
35

 
I 

i .J
1 

st
~ 

jnr
r 

I 
1· 
# 

I ~-
~~t

~r 
B

. 
3

/1
6

 • 
c.

 
F

la
m

e 
c
u

tt
in

g
. 

G
rl

n
d

!n
g

 

r-2
 -~ 

i 

I 
I 

I 
• 

L
 

.,
 I 

, 
po

, O
S

J 
"y

 
1

1
 7

07
-

tr
 J 

I ~
~

r.
 ·

r~
·p

, 
I 

f_3
-!

 
I 

!-}
:-

\J
l.

-.
1

1
J'

.!
J.

.i
l~

 
l,

J.
Jl

lt
:'

 
• 

0-
4-

c
: .. h

J.
!."

O
::,

r 
1 

, 
• 

1 
n 

I 
I 

I 
I 

i 
i 

! ' 
i 

i I I 

I 
l I I 

==
-=

=-
~-

....
::..

::-=
~ 

i 
I 

I 
II!

?I
 V

 
~H

I 
: 

! 
I 

I 
I 

I 
I 

: 
I 

I 
I 

1 
; 

! 
1' 

! 
, _

 _
j 

J 
I 

I 
l t

l-c
 ±~

 
I 

i 
I 

7
5

 
P

ro
o

r 
!"

ro
j~

ct
lj

le
 

· -
1 

I 

I 
I 

I 
! 

I 
I 

. 
i 

19
. 

~-:~:
-.. 

-
'"

"!
' 

-;
 ~
 

-~
 

·ry
;:m

m 
~ 

~ 
-~

 



I i I It
 

~
-

~
 

~
 

!f
fi

i::
 
~
 

~
 

~
 

E
=

-·
_ I i If
 

~
 i~ .
·
 . I I~··· . 

§ ~
 

~
 

~
~ 

~
 

~
· 

If
 • ~ E
' 

~
· 

~
 f ii
 

ri.
 

-
··

-
--

-,
--

--
-c

--
,-

--
--

--
:-

=
--

_
:-

.
-

• 
-,

-;
-~

~_
=

:,,
:-

-.
,.-

·::
2'

.f
:..

 __
 _

 

.,, 

ll
1

/U
IT

l'
1

C
A

T
IQ

II
 

~
D

A
T

A
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
JO

II
IT

 
D

E
S

IG
II

 
'lf

E
L

D
II

IG
 

P
R

O
C

E
D

U
R

E
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

£1
tA

R
R

S 
O

Ii
 

C
ll

A
C

ll
l/

rG
 

1 &
. 

F
IR

l~
C

 ~
EC

O
RD

 
11

0.
 

A
. 

PL
A

TE
 

TK
IC

J;
N

ES
S 

A
. 

TY
PE

 
A

. 
G

IIO
O

V
E,

 
IN

CL
U

D
ED

 
A

. 
B

A
C

U
N

G
 

A
. 

PR
E 

H
 

Y
E

L
. 

L
O

C
A

T
IO

N
 

C
!'

 
8 

C
R

A
C

!C
IN

O
 

R
A

D
IO

G
R

A
P

H
IC

 
ll

E
SU

L
T

!J
 ,E

T
C

. 

••
 

D
A

TE
 
o

r 
TE

ST
 

B
. 

TY
PE

 
B

. 
Tf

tA
D

E 
K

A
Ii

£ 
A

N
G

LE
, 

IIO
OT

 
FA

CE
 

PA
SS

ES
 

B
. 

PO
ST

 
TY

PI
 

F
/5

 
L

.L
. 

R
.L

 
C

 B
. 

LO
C:

. 
I.

M
T 

C
. 

PL
A

TE
 1

10
. 

C
. 

CA
RB

O
N 

CO
IIT

EN
T 

C
. 

C
O

A
TI

K
C

 
B

. 
!IO

O
T 

CA
P 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

TY
PE

 
AM

P
. 

V
. 

D
. 

AR
aD

R 
M

A
IIU

FI
C

TI
III

ER
 

D
. 

"
~

 
D

. 
C

D
R

R
E!

!T
 

&
 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 
1

, 
RO

O
T 

TY
PE

 

I:
. 

EL
EC

TR
O

D
E 

•F
C

R
. 

E
. 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
2

. 
BO

DY
 

TY
PE

 

F
. 

&R
•o

R
 

FA
IR

IC
A

T
O
• 

F
. 

c!
EA

T 
T

R
E

A
T

M
E

N
T

 
3

. 
G

R
O

l'l
l 

TY
PE

 
T

E
M

P
. 

T
II

IE
 

Q
U

EN
CH

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IN

E
 

&
 IN

TE
R

 
PA

SS
 

TE
IIP

E1
1A

TU
RE

 
D

. 
R

E
N

A
R

~S
 

-

A
. 

A
11

24
,7

 
A

. 
3

/4
• 

A
. 

F 
A

. 
4

5
° 

D
V

 
A

. 
A

.N
ol

ie
 

8 
8

2
4

 
½

fi 
7

n
 

lrM
P

 
I 

9
t'

 
B.

 
1

2
/7

/4
3

 
B

. 
R

 I
II

 
.1

7
C

 
B

. 
1

/8
• 

B.
 

B
.N

on
e 

L
 

D
 

p 

C
. 

H
 1

2
8

 
1

. 6
9M

n 
1

. 8
7M

n 
c.

 
F

la
m

e 
1

. 
I 

5
/3

2
" 

la
 

16
5 

2
2

 
9 

80
0 

½
" 

4¾
8 

M
P 

I 
6 

ID.
 J

o
n

e
s 

&
 

.0
1

0
s 

.0
1

6
P

 
.0

1
3

S
 

c
u

tt
in

g
. 

2.
 

I 
3/

16
" 

4
a

 
22

5 
2

2
 

1R
 

u 
HP

 
V

 
7 

S
m

al
l 

am
o

u
n

t 
L

a
u

g
h

li
n

 C
o.

 
.3

8K
o 

.0
a

)P
 

G
ri

n
d

in
g

. 
3

. 
II

I 
3

/1
8

" 
6

b
 

2
2

5
 

22
 

10
 

60
3 

sa
 

5f
R

 
M

P 
I 

l(
½

 
o

r 
s
la

g
 a

n
d

 
E

. 
H

a
rn

ls
c
h

re
g

e
r 

c •
•
 2

ec
 

• 
39

M
0 

c.
 2

 
h

o
u

rs
 2

5
 m

6n
u

te
s

0 
R

 
D

 
p

o
ro

si
ty

 • 
F.

 
F

is
h

e
r 

T
an

k 
D

. 
F

ac
e 

3
2

1
 

B
. 

A
W

2C
 

11
0 

F
-3

0
0

 
F 

-
D

iv
is

io
n

. 
B

ac
k

 3
3

1
 

C
. 

L
im

e 
D

. 
G

ri
n

d
in

g
 t

im
e 

5
2

 m
in

u
te

s 
38

¾
 

E.
 

D
. 

D
C

-R
EV

 
F.

 
un

kn
ow

n 

57
I I

m
 

T
 

P
I l

o
Je

c 
H

e
 

A
. 

A
11

24
7 

A
. 

3
/4

• 
A

. 
F 

A
. 

4
5

0
 D

V
 

A
. 

A
.N

on
e 

4 
81

1 
1

" 
~· n

1P
 

I 
8

" 
B

. 
1

2
/7

/4
3

 
B

. 
R

 I
II

 
• 1

7C
 

B
 • 

1
/8

• 
B

. 
B

.N
on

e 
3 

L
 

5~
~ 

M
P 

V
 

1 
p 

c. 
P 

1
2

9
 

1.
 6

4.
11

n 
1

. 8
7M

n 
c.

 
F

la
m

e 
1.

 
I 

5/
32

ft
 

la
 

1
6

5
 

2
2

 
5 

80
0 

-· 
![M

P 
I 

6¾
 

D
. 

Jo
n

e
s 

!. 
.0

1
0

s 
• 0

1
3

S
 

c
u

tt
in

g
 • 

2
. 

I 
3/

16
ft

 
4a

 
2

2
5

 
2

2
 

8r
' 

Bu
 

S
l!

la
ll

 
am

o
u

n
t 

L
a
u

g
h

li
n

 C
o.

 
.0

1
e
p

 
.0

2
0

P
 

G
ri

n
d

in
g

.
· 

3
. 

I 
3

/1
6

" 
2

a
 

2
2

5
 

2
2

 

H:I
 

irM
P 

IIV
 

9¾
 

o
r 

s
la

g
 a

n
d

 
E

. 
F

.a
rn

1
sc

h
!e

g
er

 
.3

B
M

O
 

.3
9

M
0

 
1

>
o

ro
s1

ty
. 

F
. 

F
is

h
e
r 

'f
a

n
k
 

C
 •
•
 2

6C
 

B
. 

AW
2C

 
c.

 
1 

h
o

u
r 

51
 5

1
n

u
te

s.
0 

6 
7

6
9

 
5"

 [M
P 

I 
2

! 
D

1
v

1
si

o
n

. 
D

. 
F

ac
e 

3
2

1
 

C
. 

L
im

e 
11

0 
F 

-
30

0 
F 

R
 

D
 

B
ac

k
 3

3
1

 
D

. 
D

C
-R

EV
 

D. 
G

rl
n

cl
ln

g
 t

im
e 

4
6

 m
in

u
te

s.
 

7 
8

0
5

 
u•

 
10

¾
 11.

 0
 

I 
u 

E.
 

R
 

u 
F.

 
un

kn
ow

n 
~8

½ 
, 

rm
 m

 T
 

P
r 
o

Je
c 

~
n

e
 

I 

2
0

. 

"<
--.

.-~
·--

... :=~
· . .::.7

"-
:~

;'. .
. .,....._

 --~
= ~

---~
· 

u
.-

..
 -i.

. 
=
-
~
~
-
~
~
 -

~~-·;~
 . ..-....... -

~-
a:

=.
.·;

~~
-

-.
 ; 

.. ·,
··~

· 
' 

. 
' 

, ...
. -

-~
-:

;;.
.. 

~;
_ 

-•
-

.....
... -

.-
--~ 

~~
"'.'

"-·
 -

~
-

""
'"'

••
·--

;:=
:::

:; 
...

.. -
· 
~
~
 --

~
-~

 • 
..

:.
;:

-•
 ..:

 -
·~

 c
.c

.~
-c

• 
. .:

.. 
'"

'-
-
-
~

-
.,

..
..

 
..:..

___
e 

• 
. 

ry
e:

; 
•

• •
.::s

:::
::z

 
"'"

'-
·· 

...,.
..._

..,..
._ 

_ 
,..,

.._
. 

,...
 _

_ 
. 

""
 

:,
rr

..
,_

,-
._

 
tr

7,
..,

. 
,
_

 
-

.-:,
 

--
., 

_
..

.,
,.

,.
..

 
-
-
-
~

-
..

. 
.
.
,
.
~

.
.
 

" 
-
-
·
•
·
 
-
.
 

""
· 

-
.,,..

. 
-~

 _T
 

-
-

B
~

 
·!!

! 
~
 

:~
 

·~
 

.:::'.
::_

· -
-=

­
-

n
:a

:1
1

 

,...,
..,.

.,,.,
-; 

.;
:-

~,-
2_

~
 

. -



I ~ E
 E
 
~
 

i,l
\E

_ r - ~ g re
? 
~
 

&
 

~
 

E
 

~
-

IF
="

 
~
 : ~ =-
­ =
 
~
 

~
-

E
E

_
 

E
E

'. 
c
=

-.;
. I I r·
 

~
-­
~
 

~
 

~
 

~
 

; ~ ~
­

~E
 

"""
 
~
 

~
_

: 

~
 

~
-

~
 

~
­

g ~
 

:;
, 
~
 

~
 

i;;
:, 

~
- ==
-

,~
 
~
 

~
-

~
~
 

E:
: 

.. 
. 

.. 
..

 

1
D

U
:T

1
'1

C
A

T
1

0
/f

 
A

R
•O

R
 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

E
S

IG
N

 
F

IE
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

B
E

A
T

 
B

A
U

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

•A
R

IC
S

 
O

N
 

C
R

A
C

K
IN

G
 

'I
. 

T
IR

IN
C

 
RE

CO
RD

 
"
0

. 
A

. 
P

L
A

T
E

 
T

H
IC

X
N

E
S

S
 

A
. 

T
Y

P
E

 
A

. 
C

R
0

0
V

E
. 

IN
C

L
U

D
E

D
 

A
. 

B
A

C
U

N
G

 
A

. 
P

R
E

 
H

 
V

£
L

. 
L

O
C

A
T

IO
N

 
O

F
 

~1
 

C
lU

C
IC

IN
O

 
IR

A
D

IO
G

R
A

P
I/

 I
C

 
R

E
S

U
L

T
S

. E
T

C
 

• 
• 

D
A

T
E

 
o

r
 

T
E

S
T

 
B

. 
T

Y
P

E
 

8
. 

T
R

A
D

E
 

N
A

II
E

 
A

!I
G

L
E

. 
R

O
O

T
 

FA
C

E
 

P
A

S
S

E
S

 
B

. 
P

O
S

T
 

C
. 

C
A

ft
8.

0N
 

C
O

N
T

E
N

T
 

8
. 

R
O

O
T

 
G

A
P 

8
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
T

Y
P

E
 

A
M

P.
 

\"
. 

T
IS

 
L

.L
. 

R
.L

 
C

 
B

. 
L

D
C

 •
 

T
Y

P 
O

IT
 

C
. 

P
L

lT
E

 
"
0

-
C

. 
C

O
A

T
IN

G
 

D
. 

A
ftl

lO
ft 

5A
N

0T
A

C
T

U
R

E
n 

D
. 

8H
ll 

D
. 

C
U

R
R

E
N

T
 

&
 

C
. 

P
U

T
E

 
P

R
E

P
A

R
A

T
IO

N
 

1
. 

R
O

O
T

 
T

Y
P

E
 

E
. 

E
L

E
C

T
R

O
D

E
 

M
FG

ft.
 

E
. 

P
R

O
C

E
S

S
 

P
O

L
A

R
IT

Y
 

2
. 

B
O

D
Y

 
T

Y
P

E
 

F
. 

Af
t•

O
ft 

TA
BR

IC
A

TO
ft 

f.
 

H
E

A
T

 
TR

EA
TM

EN
T 

3
. 

G
R

O
IN

 
T

Y
P

E
 

T
E

~
P

. 
T

IN
E

 
Q

U
E

N
C

H
 

C
. 

T
O

T
A

L
 

IE
L

D
IN

C
 

T
IM

E
 

&
 

IN
T

E
R

 
P

A
S

S
 

.. J-
T

E
II

P
E

II
A

T
U

R
E

 
D

. 
R

E
M

A
R

K
S 

-
--

· 
L

_
_

 _
_

 
l 

--
-

· 
--

I;,..
 A

D
-8

82
 

A
. 

3
/4

" 
A

. 
F 

A
. 

6o
0
nv

, 
on

 
A

. 
C

o
p

p
er

 b
a
r 

h
o

.l
d

ln
g

 u
n

io
n

-
A

.N
on

e 
1 

8
0

3
 

¾"
 

9½
" 

rm
, I

I
 I 

2ur
 P

as
se

d
 

rc
.c

t1
og

ra
pb

 
B

. 
9

/1
4

/4
3

 
B

. 
R

-I
II

 
(.

1
7

C
,.

 9
2 

o
n

s 
si

d
e
 

m
el

t 
b

ac
k

-u
p

 
B

.N
on

e 
L

 
D

 
~'

m
aH

 
a.

rn
ou

n;
; 

o
r 

c
. 

tT
-4

2
 

( 1
. 7

fi
l'n

, •
 2

2S
1,

 
~
 •

• 
€5

S
1,

 
90

 D
V

, 
on

 
B

. 
I 

sl
a
g

 

ID
. 

Jo
n

es
 

&·
 

• 4
61

'!0
) 

.4
2!

'1
0)

* 
th

e
 
o

th
e
r 

u
n

io
n

.m
el

t 
L

a
u

g
h

li
n

 
c
. 

.2
5

 
B

. 
o

x
w

el
d

 
B

. 
3

/1
6

" 
3

/1
6

8 
2U

M
 

7
4

0
 -

3
0

 
S

te
e
l 

C
o

rp
. 

D
. 

F
ac

e 
34

1 
#3

6 
c
. 

F
la

m
e 

c
. 

3
2

 m
1n

s.
 

-
E

. 
L1

n<
1e

 
A

lr
 

B
ac

k
 3

5
2

 
C

. 
B

ar
e 

c
u

tt
in

g
 

D
. 

1 
m

ln
. 

o
r 

c
h

ip
p

in
g

 a
ft

e
r 

57
m

 ll
 
P

r o
or

 P
ro

j e
c
tJ

 l
e
 
'1

 

~,
~
 

--·•
·-=

 
-:f
l 

·;
._

_
· _

__
__

 , 

P
ro

d
u

c
ts

 
C

o.
 

E
. 

-
o 

D
. 

A
C 

G
rl

n
d

ln
g

 
ea

ch
 p

a
ss

. 
2

0
 m

ln
s,

 
F'

. 
F

'l
sh

er
 

T
an

k
 

F.
 

16
50

 
F.

 
1

/2
 

g
ri

n
d

in
g

 t
o

 
fo

rm
 

F
lu

sh
 

D
lv

ls
lo

n
 

h
r.

 
W

at
er

 
W

el
d

s.
 

W
el

d 
re

in
fo

rc
e
m

e
n

t 
9

e0
°F

. 
1

-1
/2

 
g

ro
u

n
d

 o
rr

. 
h

rs
. 

A
ir

 

A
. 

AD
 

9
3

7
 

A
. 

3
/4

" 
A

. 
F 

A
. 

0
0

° 
DV

 o
n

 
A

. 
C

o
p

p
er

 b
a
r 

h
o

ld
in

g
 u

n
io

n
-

A
.N

on
e 

1 
7

9
8

 
lt

' ~· 
Irn

1 
I 

4:
i~

 
B

. 
1

0
/1

6
/4

3
 

B
. 

R
IV

 
.1

5
C

 
on

t>
 
si

d
e
 

m
e
lt

 
b

ac
k

-u
p

. 
B

.N
on

e 
p 

C
. 

U
-3

5
 

.8
9M

n 
.7

3
S

1
 

• 9
2M

n 
90

 
DV

 
on

 
B

. 
L

 
D

 
IM

F 
V

 
9

t 
D

. 
O

r-
ea

t 
L

ak
es

 
.0

2
9

S
 •

 0
l?.

OP
 

• 7
0S

1 
th

e 
o

th
e
r 

u
n

1
o

ru
n

el
t 

sZ
" 

S
m

al
l 

am
ou

r. 
t 

o
r 

S
te

e
l 

C
o

rp
. 

.3
2

C
r.

 
36

M
O

 
.0

4
4

S
 

B
. 

3
/1

8
" 

1
/4

' 
2U

M
 

7
4

0
 

zo
-~

 
2 

80
0 

1½
" 

IM
F 

I 
9 

sl
a
g

. 
E

. 
L

ln
d

c 
A

ir
 

c.
 

.3
0

C
 

.0
2

0
P

 
~

-
F

la
m

e 
c. 

3
3

,3
 m

ln
u

te
s.

 
2

0
0

°-
3

6
0

 F
 

8 
IM

F 
V

 
13

-1!
-

P
ro

d
u

c
ts

 
C

o.
 

D
. 

F
ac

e 
33

1 
.2

8
C

r 
c
u

tt
in

g
. 

D
. 

3 
m

ln
u

te
s 

o
r 

c
h

ip
p

in
g

 a
ft

e
r 

R
 

u 
F'

. 
F

'l
sh

er
 T

an
k·

 
B

ac
k

 3
4

1
 

.2
0M

o 
G

ri
n

d
in

g
 

ea
ch

 p
:>

ss
. 

20
 m

in
u

te
s 

-,
 ~i

/O
iii

i 

--=
 

-~
 

~~
 

··_j
;j

 
_:C

m 
D

lv
is

io
n

. 
E

. 
-

-
-

B
. 

0
x

w
el

d
 

g
rl

n
d

ln
g

 t
o

 
p

ro
d

u
ce

 
fl

u
sh

 
38

-/,
: 

F
. 

U
nl

m
ov

.n
 

#3
6 

w
el

d
s-

c.
 

B
ar

e 
D

. 
AC

 
57

m
 ~ 

F
r b

o
f 

p
ro

j 
:!

C
ti

 i.
e 

'1
 

A
. 

AD
 

9
3

7
 

A
. 

3
/4

" 
A

. 
F 

L
in

d
e 

IA
. 

e.
o0

nv
 o

n
 

A
. 

No
 

b
ac

k
-u

p
 

b
a
r 

u
se

d
. 

A
.N

on
e 

1 
8

0
3

 
1

• 
4

" 
-

-
-

B.
 

1
0

/1
('

./
4

3
 

B
. 

R
 I

V
 

.0
8

c
 

on
0 

si
d

e
 

B
. 

B
.N

on
e 

L
 

u 
p 

C
. 

U
-3

6
 

• 
89

H
ll 

• 7
3S

1 
1

. 3
81

-'.
n 

90
 D

V 
on

 
o

n
e 

s
tl

 e
 

-
2 

8
0

8
 

7
" 

8"
 

-
-

-
D

. 
G

re
at

 
L

ak
es

 
.0

2
9

S
 

.0
2

0
P

 
.0

1
6

S
 

th
e 

o
th

e
r 

1
. 

I 
3

/1
8

" 
1

a
 

m
o 

2
2

 
L

 
D

 
S

te
e
l 

C
o

rp
. 

.3
8M

o 
.0

2
3

P
 

B.
 

1
/8

" 
2

. 
II

 
3

/1
6

" 
4

b
 

20
0 

22
 

3 
79

1 
H

" 
7

" 
-

-
-

E
. 

L
1n

de
 
A

lr
 

c. 
.3

0
C

 
• 

48
M

o 
~

-
F

la
m

e 
3

. 
II

 
3

/1
6

" 
3b

 
2

0
0

 
2

2
 

u 
P

ro
d

u
c
ts

 
co

. 
D

. 
F

ac
e 

33
1 

B.
 

# 
3

6
 

c
u

tt
in

g
. 

o
th

e
r 

si
d

e
 5

/3
2

1 
1

a 
1E

O
 

2
2

 
L

 
:2

, 
F

.a
rn

ls
c
h

fe
g

e
r.

 
B

ac
k

 3
41

 
&

 
A

W
-2

C
 

G
ri

n
d

in
g

. 
U

ni
on

.m
el

t 
4 

77
9 

7½
" 

Il1
P

 
I 

~
 

F.
 

F
!s

h
e
r 

T
an

k
 

E
. 

-
-

-
C

. 
B

ar
e 

3
/1

6
" 

1
a
 

74
0 

2
9

 
~ 

D
 

D
lv

1
s1

o
n

. 
F

. 
T.

'll
lm

ow
n 

&
 

L
im

e 
c
. 

8
0

.7
 m

in
u

te
s.

 
1

::
0

°r
 -

3
8

0
° 

5 
78

1 
X

 
e•

 
I)-

<!
' 

I 
2 

--
--

~-
~
 

-
, 
__

 
D

. 
AC

 
D

. 
3 

m
in

u
te

s 
o

r 
c
h

tp
p

ln
g

 
D

 
TI

-fP
 

IV
 

11
¼

 
D

C
-R

EV
 

a
rt

e
r 

ea
ch

 p
a
ss

. 
2

0
 m

in
u

te
s 

g
ri

n
d

in
g

 
to

 
p

ro
d

u
ce

 
fl

u
sh

 
~
 

w
el

d
s.

 
57

m
 h

 P
r b

o
r 

ID
ro

j 
e
c
ti

 D.
e 

'. 
1 

*W
el

d 
M

et
al

 

2
1

. 

I 

---
---

-
~ 

.--
. 

-
-

---
. 

-
-

---
-·-

:--
-

,....
 

~. 
H

 .~
 ttt

ftt
e 

tft
ttt

tt;
.c

,"
""

~i
tt-

ri-
m

i: 
~e

if
t'"

' 
----

~~
-

.. 
--

_
,,

. 
-_

 .., _
_ -

•-
-•

_-
-_

_ ·
_·

-~
 

--
,.

• 
-
-
-

--

a
s

 
---_

-t
rz

iz
: 

-
:
-
;
.
.
_

_
_

_
_

_-
_

-
. 

-
:~

·:
.
 

-
~
-
-

~
-
~

-
•
 

~
-
"
 

~ -
-
~

~
 

==
==

--=
:::

::_
 :-

----
= 



~
 
~
 

:·.:.
 
~
 

~
-

=
-

-
-

~
-

:.=
,.:

:-+
 

;:::-
_:.

 

~
~ 

~
-

ts
::

=
._

 
!k

"Z
­

~
 

JS
E:

"'7
_ 

~
-

-

-~
:
 

~
 

~
-=­

:::
 ~~
: 

::..
 i- ~ ~ f- ;~
 

==
 

=
--

·- [ ~
-

~
 

~
 

~~
 

~
 

~
- ~;: ;:;

;::
--

~
c 

r.u
;:-

,-
-

:r
 

~
 =~-;;

;;
;:

--
~
 
~
 

~
­

~
' ~-=-~

 
=--

-
:-:

:.·
 

~
--

~
--

f 
ID

P
T

IF
IC

A
T

IO
II

 

A
. 

F
lf

t!
N

C
 

RE
CO

RD
 

M
O

. 
I a

. 
D

A
TE

 
o

r 
TE

ST
 

C
. 

PL
A

TE
 

M
O,

 
ID

. 
A

ft
lll

lf
t 

•A
~U

FA
C

TU
R

ER
 

E
. 

EL
EC

TR
O

D
E 

M
F

C
ft

. 
F

. 
A

ft
.O

ft
 

FA
B

ftl
C

A
TO

ft 

I [ 
A

D
 
9

m
 

(· E. 
1

0
/1

6
/4

3
 

C.
 

LT 
4

7
 

ID
. 

G
re

at
 

L
ak

es
 

S
te

e
l 

C
o

rp
. 

E
. 

L
ln

d
e 

F.
 

F
ls

h
e
r 

T
an

k
 

D
iv

is
1

o
n

. 

A
. 

A
D

 
9

3
7

 
B

. 
1

0
/l

f'
/4

3
 

C.
 

I'
 4

8
 

D.
 

R
ep

u
b

l!
C

 
S

te
e
l 

C
or

p.
 

E
. 

L
in

d
e 

A
lr

. 
H

a
rn

ls
c
h

re
g

e
r 

F
. 

F
ls

ll
e
r 

T
an

k
 

D
lv

1
s1

o
n

-

.I
R

l!
O

R
 

D
A

T
A

 

A
. 

P
L

,T
E

 T
H

IC
J:

H
ES

S 
8

. 
TY

PE
 

C
. 

C
A

ftE
O

~ 
CO

H
TE

H
T 

D
. 

BH
N 

E
. 

PR
O

C
ES

S 
F

. 
H

EA
T 

TR
EA

TM
EN

T 
T

E
~

P
. 

T
IK

E
 

Q
U

EN
CH

 

A.
 

3
/4

"
 

B
. 

R
IV

 
• 

89
M

n 
• 

73
S

1 
.0

2
9

S
 .

0
2

0
P

 
• 3

2
C

r 
• 3

6M
O

 
c.

 .
3Q

C
 

D
. 

3
3

1
 

F
ac

e 
3

4
1

 B
ac

k
 

E
. 

-
-
-

F.
 

1 J
n

lm
o

m
 

A
. 

3
/4

" 
E.

 
R

I 
1

. 2
2M

n 
• 2

8S
1 

• 
00

8S
 .

0
2

0
P

 
• e

se
r 

• 9
B

N
1 

· 
.5

4
M

O
 

C
 •
•
 3

3
C

 
D

-
F

ac
e 

3
2

1
 

B
ac

k
 3

2
1

 
E

. 

,... 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
J
O

IN
T

 
D

E
S

IG
N

 
I 

W
E

L
D

IN
G

 
P

R
O

C
E

D
U

R
E

 

IA
-

B
A

C
U

N
C

 

I 
B

A
L

!.
IS

T
IC

 
R

E
S

U
L

T
S

 
R

F
.1

1~
1!

._
K

_~
_!

!!
!..

._
E

R
A

C
J;

l 
vg 

A
. 

PR
E 

I H 
I v

u
. 

I" 
,u

m
~

 o
,• 

• 
""m

~ 
""'

~"
"'"

 m
om

.ml
 

B
E

A
T

 

A
. 

TY
PE

 
A

: 
G

RO
O

V
E.

 
IN

CL
U

D
ED

 
B

. 
TR

A
D

E 
N

A
N

E 
A

N
G

LE
, 

RO
OT

 
FA

CE
 

D
A

C
:~

~
c
: 

C
. 

C
O

A
TI

N
G

 
8

. 
RO

O
T 

CA
P 

B
. 

D
C

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

TY
Pt

. 
A

M
P

. 
v

. 
"
•
:
-
:
~

-
..

 
f0

' 
PO

ST
 

f/
S

 
L

.L
. 

r.
.L

 
C

 B
. 

LD
C

. 
TY

P~
 

AM
T 

D
. 

CU
RR

EN
T 

&
 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 
I.

 
RO

O
T 

TY
PE

 
PO

LA
R

IT
Y

 
2

. 
BO

DY
 

TY
PE

 
3

. 
CR

O
;t 

N
 T

Y
PE

 
C

. 
T

O
T

A
L

 
W

E
I ..

 D
IN

C
 

T
IN

E
 

t 
IN

T
E

R
 

P
A

S
S

 
TE

N
PE

fti
.T

U
R

E 
I 

D
. 

RE
N

A
RK

S 

---
-~

_;
;~

, I
 t!l 7

8
2

 
· 

1
-

-
-

t-
-
-
-

! 
-
-
-
-
-
-
-

· 

A
. 

F 
A

. 
eo

0 
nv

 
A

. 
.1

5
C

 
on

0 
si

d
e
 

B
. 

• 
8

5
M

n
 

SO
 

DV
 

.0
2

5
S

 
o

th
e
r 

s1
d

e 
.0

2
1

P
 

B
. 

~
1

3
w

 
.2

6:
M

o 
C

. 
al

1l
e 

B.
 

o:
:r

w
el

d 
c
u

tt
in

g
. 

c. 
B

ar
e 

G
ri

n
d

in
g

. 
C

. 
D.

 
AC

 
D.

 

C
o

p
p

er
 

B
. ]

"G
D

P
. 
I 

U
n1

on
m

el
t 

-
on

e 
:,

1d
e 

1
/4

" 
1T

JM
 

7
4

0
 

30
 

o
th

e
r 

si
d

e
 

1
/4

" 
1T

JM
 

7
8

0
 

3
2

 

3
9

. 4
 

m
ln

u
te

s.
 

2
6

0
° 

-
3

8
0

°r
 

G
ri

n
d

in
g

 t
1m

e 
3

8
 m

tn
u

te
s.

 

'
tt

; 

c'. 
los

r, 1
4-:

i- R
-

3 
: 

81
9 

!x 
: 

! 

R
 

57
n\

;n
 

P
fo

Je
 

7-
1,

" [j
 

4
~

il
1

 
-

--
i l'I 

P 
I I

M
P 

D
, ,~ I 

tl
lJ

 
T1

 

T
 
12

:! 
V

 19½
 

c~~
-z" 

i,
c
.s

 

A
. 

F
 

A
. 

6
0

o
 D

V
 

A
. 

N
on

e 
E.

 
A

.N
on

e 
B

.N
oc

e 

. .L
 

79
91

2-
::

r 
3¼

" 
I -1 

• 0
9C

 
on

i;
 s

id
e
 

1.
03

M
ll

 
SO

 
D

V
 

r:
rn

1c
rr

n1
el

t 
-

on
e 

si
d

e
 

• 0
15

S
 

o
th

e
r 

si
d

e
 

1
/4

 n
 

1U
M

 
7

6
0

 
3

0
 

2 
L

 
8

0
6

 I 
16~

 R
 

u ~· D 
.0

2
2

P
 

B
. 

1
/8

" 
o

th
e
r 

si
d

e
 

.2
5

N
l 

c.
 

F
la

m
e 

1
/4

" 
1T

JM
 

8
4

0
 

3
2

 
3 

80
0 

j 
t"

 I
 

8-l
<"

 
IM

F-
' 

I 
f,

3
• 

• 
35

1-
!o

 
C

u
tt

in
g

. 
Tw

o 
b

ea
d

s 
a
t 

ro
o

t 
L

 
_D

 
Ir

!P
 

V
 

3n
 

A
W

-2
C

 
3 

/l
e
• 

la
 

21
0 

2
2

 
, 

IM
P 

I 
1"

 
c.

 
B

ar
e 

&
 

1 
L

 
u 

p H
od

er
-a

.t
r,

 a
m

o
u

n
t 

o
r 

p
o

ro
s:

t.
y

. 

p Sm
B-

11
 

am
ou

nt
 

of
 

sl
a
g

. 

B
. 

#3
8 

G
ri

n
d

in
g

. 
5

/3
2

" 
1

a 
iE

O
 

2
2

 
4 

8
0

8
j 

13i
" 2

g
" 

IM
P 

I 
8 

• 

L
im

e 
C

. 
3

4
. 4

5
 m

in
u

te
s.

 
1

0
0

°-
3

8
0

°F
 

! 
I 

· 
D

. 
A

C 
D

. 
G

ri
n

d
in

g
 

ti
m

e 
3

2
 m

in
u

te
s.

 
5

7
 ,:

.'l
 

p
*

o
je

 .
e
n

' 
T

i 
I 

I 1

~ 
1 

I 
I 

I 
, 

,.
..

_ _
 
_,

__
_.

._
_f

L_
_ 

, 
i 

-
F

. 
U

nk
no

w
n 

I i l 

2
2

. 

-
?•~

.~~
--e

r-~
~~

-~
,>>

~~
-~

::; 
0

·,
c
_

· 
-::r'

..:c:
:..~

 •
 •·• 

•:.
••>

 ->
-+

r
Z

~
;:

~h
··;

•·•
:•

 :
-"

" 
. •

,;;
.! 
<

~
~

•
•
•
-
-~

.
:
:
:
.
~

:
•<;.

•.?,
-•,:

:%
•,~

, •
~

1
• 

~
•
.,

P
•
 
~
 •·

 
.:~

~~~
-

·•
• 

-
,
:
~

•
J
C

,
•
~

~
-

•-
-1

.:·
 •.:

. 
->

 ~
 ~ 

q~
•:C

 •
~•

•.
,,.

. 
• 

)
~14

-

..c
....

..,.
-

__
 ffi

i:J
&i

i&
i 

,;,;.
..;;

:;; 



""-
'-: 

~
-

~
 

~
 

~
 

:-
-

~
-

=
 

~
~ t~
 

=­~~- ==
-= :: ~
 

i.
 - -·- ~ ~

-

~
--

-
...,

'-' 
~

-
-

~
-

!E
-

~ 

~
 ~ =
 ~ ;~

 
~

~~ --- =
 
~
 

E
-_ 

,.,
--

­
~
 

,
_-_ 

:-"
'" 

-
..

 
;;;

:__
 

~
 

~
 

;;::
;:;-

-;­
i:E

:;
__

 - ~~
 ~ 
~
 

~
 =~
 

~. ~ c;;:· ~
---

~
-

~
 

~
--

1 
IU

II
T

1
'1

a
.1

1
0

1
1

 

la
. 

r1
aI

11
c 

ae
eo

R
D

 1
10

. 
•
•
 

H
T

E
 o

r 
T

£C
T

 
C

. 
P\

\.&
T

C
 

11
0.

 
D

. 
JU

1l
l0

II
 
•U

U
F

&
C

T
ll

ll
E

II
 

E
. 

E
U

:C
T

II
O

D
E

 
lll

'C
:I

.. 
F

. 
11

11
01

 
F

A
!l

ll
C

lT
O

II
 

IZ
IO

a
 M

T
A

 

A
. 

P
U

T
?
. 

T
K

IO
:I

IE
S

S
 

II
. 

T
D

E
 

C
. 

C
U

II
O

II
 C

O
!I

T
E

II
T

 
D

. 
li

ll
l 

E
. 

PI
IO

C
ES

S 
F

. 
II

E
.I

T
 T

IE
l1

1
1

E
II

T
 

E
l.E

C
T

JI
O

D
li

 
D

A
T

A
 

A
. 

TY
PE

 
B

. 
T

R
A

D
E

 
N

A
II

E
 

C
. 

C
O

A
T

IN
G

 

D
. 

C
U

II
II

E
II

T
 

&
 

P
O

L
ll

lI
T

T
 

JO
IN

T
 D

I/
S

iO
/r

 

A
. 

G
IIO

O
Y

E.
 

IN
CL

U
D

ED
 

A
II

C
LE

. 
ftO

O
T

 
Fl

.C
E 

8
. 

II
O

O
T

. G
AP

 
, 

C
. 

PL
A

TC
 

PR
EP

A
RA

TI
O

N
 

-.
 -

..
. 

-
_-

~
=

=
::

::
::

:=
-

--~
 ··-:

--
--

..
 _

 ..
. :

 
. 
_,

 :
--

• 

flE
LD

I/I
O

 
l'R

O
C

/iD
II

R
E

 
B

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

SU
LT

S 
R

E
M

A
R

K
S 

O
Ii

 
C

ll
A

C
K

II
IO

 

A
. 

B
A

C
U

N
G

 
A

. 
PR

E 
H

 
Y

E
L

. 
L

O
C

A
T

IO
N

 
O

F
 

8 
C

R
A

C
K

ll
lO

 
R

A
D

IO
G

R
A

l'R
IC

 
RE

SU
LT

~,
11

:T
C

. 
PA

~S
ES

 
,B

. 
P

O
S

T
 

B
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
TY

PE
 

AM
P

. 
v: 

t"
/S

 
L

.L
. 

R
.L

 
C

 B
. 

LD
C

. 
TY

P 
A

M
T 

1
. 

R
O

O
T

 
TY

PE
 

2
. 

B
O

D
Y

 
T

Y
P

E
 

3
. 

C
II

C
II

II
 

T
Y

P
E

 
C

. 
TO

TA
L 

W
EL

D
III

G
 

TI
M

E 
&

 
IN

TE
R

 
PA

SS
 

I 
I 

I 
I 

1°-
ft

E
H

ft
lS

 
T

E
H

P
n

A
T

U
ft

E
 

I 
I 

I.
 I

 I
 I

 
I 

I 
I 

1
-
-
-
-
-
-
1

 

25
1r

l 
1¾

1 
! 7

~
" 
i Im

i;
j 

I 
~stj 

T
E

IP
. 

T
II

IE
 

Q
O

E
II

C
H

 

A
. 

A
D

-'7
49

 
B

. 
7

/1
7

 /4
3

 
C

. 
7.

39
 

D
. 

Y
ou

n~
to

w
n 

S
lle

e
t 

&
 T

ub
e 

C
C

lll
l)

&
Il

Y
 

E
. 

R
ar

n1
sc

br
eg

er
 

C
or

p.
. 

F.
 

A
ll

le
rl

ca
n 

L
o

co
­

ll!
O

tl
ve

 C
o 

• 

A
. 

1
1

2
• 

l!
-

R
-n

r 
(
1

.
~

 ••
 1

6
S

1
, 

.&
>

~
) 

~c •
 .

.2
3

 
• 

F
ac

e 
3

4
1

 
B

ac
k.

 3
5

2
 

• 
B.

0-
ff-

F.
 

16
26

 F
. 

1
-1

;2
 l

lr
s
. 

b
o

ld
.,

 
1

/2
 h

r 
w

at
er

 s
pr

ay
 

A
. 

F (.
0

7
C

,1
.7

5
 

M
il
,.

 2
0S

1,
. 

• 0
4

C
r,

.0
5

 
N

1,
 .4

1M
o,

 
.•

 1
5

C
u

)*
 

B
. 

-
C

. 
L

1m
e~

 
T

it
an

ia
 

D
. 

DC
 R

EV
 

*W
el

d 
M

et
al

 

A
. 

4
5

°s
v

 
B

. 
5

/3
V

 
c.

 
F

la
m

e 
C

u
tt

in
g

 

A
. 

N
on

e 
B.

 1
. 

2 
• 

3
. 

I I II
I 

6
/3

2
" 

1
a 

14
0 

-
25

 
3

/1
6

" 
ta

 
2r

o 
-

28
 

5/
32

.9
 

2
b

 
1

5
0

 -
2

5
 

3
/1

6
9 

1b
 

22
0 

-
28

 
1

/4
• 

., 
1S

B
0 

31
0 

-
0

Z7
 

C
. 

10
 h

rs
. 

8
5

 
-

1
4

5
 

F
. 

D
. 

C
ra

ck
1n

g 
a
rt

e
r 

r1
rs

t 
p

as
s,

 
ch

ip
pe

d 
a

n
d

 
gr

ou
nd

 o
u

t,
 

ti
m

e 
9 

h
rs

. 

A
.N

on
e 

B
.N

on
e 

1 2 

7 
L

 
I 

D
I 

I 
II

 
e 

I 
I 

I 
V

 
3

" 

2
5

 
~ 

. 
¾"

I 
1J

• I I
e,.

_,
; 

I 
b~

~ 
2<

t 
I 

R
 I

 
n

: 
'1

r 
! 

'' 
~ 

j I 
. !

 
i 

: 
-'

·~
 I 

t 
I
i
 
I~

 
3'

7l
m

;.
 

Hl
j: 

H
i5

4 
Pf

O
Je

~:
: 1

1~
 

P
as

se
d 

ro
o

io
g

ra
p

h
 

S
Ja

g 
an

d 
p

o
ro

si
ty

 
··;,

;;
;.~

.~
er

ed
. 

th
ro

u@
:i

l·
 

.:,,.
1•

 

23
. 

-
. 

---
-

..
 .;

. 
-

. 
~

:-
-
:c

..
·-

-
-
=

-
=

-
-
~

.~
~

 

----
-·· 



I - - . I Ilg;-.; 

""
~

~
-"

·•
--

-=
•·

-
·-

· 
. .

,_-.
,,.~

~ 
.., _

_ 
.....

. 
u

--
..

.:
 ..

..
..

..
. 

-·
·'

 

~
~
~
 

-_
-::;,_-

·.;_
 

:..._
.;_·.

 ·
-

---=
-

,._
 

rP
l/

ff
 U

 1
 C

A
T 

1 O
Ii

 
A

R
IO

R
 

D
A

TA
 

i:J
-E

C
T

R
O

D
E

. 
D

A
TA

 
J
O

lH
T

 
D

£S
1G

II
 

l-_
_

 
II

E_
L

O
IN

G
 

P
II

_O
C

E
D

U
R

E
 

·-
· -

-
H

E
:J

IT
 

I 
A~

--
P

R
E

 
-i-~

 
B

A
U

IS
T

IC
 

R
E

S
U

L
T

S
 

~£
M

A
R

LS
 

CJ
lt 

C
R

A
C

K
IN

G
 

·-
-
i

··
-
-
-
-

-
-
-
-
-

··
··-

!A
. 

r1
a1

w
c 

RE
CO

RD
 

x
o

. 
A

. 
PL

A
T

!: 
T

K
T

«:
t:l

l&
SS

 
A

. 
TY

PE
 

A.
 

ca
oo

vE
. 

IN
CL

U
D

ED
 

I'
· 

ei
cX

IH
C

 
P

.\
S

S
f;

S
 

fB.
 

P
G

S
T

 
f·-:

 
V

E
L

. 
! L

O
C

A
T

IO
N

 
O

F
 

H
 

C
R

J.
C

K
I/

1O
 

R
A

D
IO

G
II

A
i'

B
lC

 
R

fS
F

I.
T

S
, £

T
C

 

'1
1.

 
D

A
T

E
 
o

r 
T

E
S

T
 

I
. 

T
l'

l'
t 

,B
. 

TR
A

D
E 

N
~

II
£

 
jc.

 P
'l

.l
T

E
 

11
0.

 
C

. 
C

A
!l

80
N

 
C

O
!f

T
E

N
T

 
,C.

 C
O

A
TI

N
G

 
&

. 
AR

II
O

ft 
II

A
"U

fl.
C

T
U

ftE
R

 
D

. 
BH

N 
D

. 
CU

RR
E:

N
T 

&
 

E
. 

EL
EC

TR
O

DE
: 

•r
ca

. 
E

. 
PR

O
C

E
SS

 
P

O
L

A
R

IT
Y

 

r.
 

lB
M

O
ft 

rA
~

~
T

O
ft

 
r.

 H
EA

T 
TR

EA
TN

El
'T

 
TE

M
P.

 
T

IN
E

 
Q

U
EN

CH
 

A
!I

G
L

E
. 

RO
OT

 
FA

C
T.

 
B

. 
IIO

O
T 

GA
P 

C
. 

PL
A

T
E

 
Pn

E
rA

R
A

T
T

O
N

 
D

. 
D

E
P

O
S

JT
IO

ll
 

S
IZ

E
 

E
L

. 
N

O
. 

T
Y

PE
 

-~
~P

. 
V

. 
i\O

O
T

 
TT

PE
 

, 
• 

B
O

D
T

 
T

Y
P

E
 

3
. 

GR
OI

IN
 

T
T

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IN
E

 &
 

IN
TE

R
 

P
A

S
S

 
TE

II
PE

!i,
\T

U
R

E 

f/
5

 
jL

.L
. 

R
.L

 
C

B
.,

 L
o

c.
i 

TY
~ 

H
T

: 

i 
! 

I 
I 

i 
I 

i 
l 

; 
i 

I 
' 

i i 
! 

' 

,. •
~"

" 
i 

I 
-

-
i 

.. , L
 

! 
A

. 
£ 

U
?5

_ ;
,7

 
A

. 
1

/V
 

A
. 

F 
~-

eo
0 

sv
 

A
. 

}
fi

ld
 S

te
e
l 

A
. t

-'D
ne

 
1

1
 j

25
44

 
1½

 ~ 
9t

"i
 l"

F
j 

T
 

'7
i 1

 
B

. 
2

/H
l 

'4
4

 
E

. 
R

 
I 

.1
8

C
 

B
. 

1
/8

"
 

B
. 

B
.:,

.:c
ne

 
I 

?.
 

'"!'
 

I 
; 

P 
c.

 
K

 P
R

 
1

.0
4

~
n

 
,2

5
S

1
 

1.
'7

5'
-'

n 
c. 

F
la

m
e 

1
. 

I 
5

/3
2

C
 

la
 

1
7

5
 

2
2

 
I 

1
2

1
2

5
2

4
 2

-¼
" 

1
1

.P
 

-
1 

-

D
. 

R
ep

u
b

: 
:-

-
.0

2
3

S
 .

0
1

4
P

 
.2

4
S

1
 

c
u

tt
in

g
. 

2
. 

I 
3

/1
6

"
 

1
a

 
2

2
5

 
2

2
 

: 
L

 
' 

i 
S

t~
~-

: 
C

,,v
;p

a
n

y
 

.4
6

C
r 

.4
3

N
1

 
-.0

1
8

S
 

G
ri

n
d

in
g

. 
1

/4
• 

1
a
 

2
7

5
 

2
2

 
D

 
i 

E
. 

Fa
..'"

Il1
,--

:-J
:;.

;-
;;

g
e
r 

.1
4

M
O

 
.0

2
7

P
 

3
. 

I 
1

/4
8 

1a
. 

2
7

5
 

2
2

 
1:

" 
0
S

2\
: 

i"
I 

g
n

 
P'

.F
j

: 
,:

-
F

. 
B

u
ic

k
 ·

l-
'G

to
r 

c .
. 

3
2

C
 

.3
9M

o 
S

ea
l 

b
ea

d
 -

R.j
 

iJ
 

i!
-'

!"1
 '

T 
;:

?t
 

D
1v

1s
1o

n.
 

D
. 

F
ac

e 
3

5
2

 
B

. 
A

W
-2

C 
3

/1
6

1 
1

a 0 
22

5 
~
 

1 
1 

' -
-

P
ac

k
 3

5
2

 
c.

 L
1l

lle
 

C
. 

58
 l

ll
ln

u
te

s.
 

1
2

0
 F

 -
24

0 
fi' 

i 
I 

I 
i_

 I
 

E
. 

B
.O

,l
J!

 
D

. 
D

C
-R

EV
 

D
. 

G
ri

n
d

in
g

 
tl

m
e 

3 
h

o
u

ra
 
ro

 
! 
l I .: 

~·
r;'

" 
F

. 
1

6
6

0
 F

 2
 h

rs
 

m
in

u
te

s.
 

, 
' 

i 
I 

I 
' 

w
a

~
r 

sp
ra

y 
H

o
tr

o
ll

ed
 s

te
e
l 

b
a

ck
u

p
. 

I 
i 

'j 
! 

8
6

0
 

F
 

3 
h

rs
 

G
ro

un
d 

o
u

t-
se

a
l 

b
e

a
d

 u
se

d
. 

! 
I 

· 
I 

w
a
te

r 
sp

ra
y 

I 
_., 

. .
. . 

r 
~ 

t 
~ J

 
.3

,m
m

 
t.E

 
o4

 ~
,o

jr
,c

~ 
••

 e
 

j i I I 

I ! i I I 

2
4

. 

~
 

,._,:
:5

 
~
 

~
 

-~
 ~ 1 ·-.:
 

'f .. 
·::=

::
 

~
 

~
 

·.·2
i: 

~,~
 i -~ ~
 

. '
•I

ii 
..:.

.~ --~:;
 

<~
 

-~
-~ 

·.,
..2

\'
j 

::
]!

 

--=
 

··~
~

 
-
-~

 -~~
 

-:-
-:

 
:'

;i
i 

·:~
 

~
 

-~
 

~
 

.-
,,

 
~
 ~ 'i _j!
 i _: 1 ~~ -~

 ~=
 

._._
 j ] -~
 

=
::

i 

:i
 

_4,;
; 

--~
 

.
::

::
i 

:-~
 
~
 



~
 

IE
' I if
 

E
'­
~
 

IE
 

~
 Ji
 
~
 

m
 

1¥
 

~
.., r == ~ ~ f ~ IE
 

If
 1:
 

I lf
f r- i ~

­ -~ ~ -­~
- I~ . . 

- ~
 

-
ll

!P
T

ii
IC

A
T

IO
lt

 
A

R
•O

R
 D

A
T

A
 

I 
l,

l.
E

C
?R

O
D

E
 

D
A

T
A

 

·&
. 

rI
R

IN
C

 
RE

CO
RD

 
NO

. 
~-

PL
A

TE
 

TH
JC

J:
N

ES
S 

A
. 

'!
Y

P
E

 

8
. 

D
A

TE
 

O
F 

TE
ST

 
B

. 
TY

PE
 

B
. 

Tf
tA

D
E 

IIA
H

E 
C

. 
PL

A
TE

 
N

O
. 

C
. 

CA
RB

O
N

 
CO

N
T-

l;)
!T

 
C

. 
CO

A
TI

N
G

 
D

. 
IR

IO
R

 
aA

N
U

FA
C

TU
R

Ef
t 

D
. 

B
H

N
 

D
. 

CU
RR

EN
T 

&
 

E
. 

EL
EC

TR
O

D
E 

II
FG

R
. 

E
. 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
r.

 I
R
•O

R 
FA

B
R

IC
A

TO
R

 
F

. 
H

EA
T 

TR
EA

TM
EN

T 

J
O

IN
T

 D
E

S
IG

N
 

W
E

L
D

IN
G

 
P

R
O

C
E

D
U

R
E

 
B

E
A

T
 

I 
s.

;u
:
s
T

i
c
 

R
E

S
U

L
T

S
 

I 
R

E
II

A
P

.1
C

s 
o., 

cR
,K

IC
IN

G
 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

.\
. 

B
A

cr
JN

G
 

A
. 

P?
.E

 
: 

ff
 

V
E

L
. 
! L

O
C

,'.
T

IO
!i

 
=~

 .~! 
C

II
A

C
K

IY
.0

 
,R

,U
II

O
C

R
.l

P
H

IC
 

R
E

S
U

L
T

S
.E

T
C

. 

"
'
"

· 
.,

.,
 "

-
"
 

..
..

 cs
 

•-
,,

,,
 
~

~
.
-
,
-
~

 
, 

-
1 

I 
2

. 
BO

DY
 

TY
:>

E 
, 

i 
3

. 
G

R
O

.S
 

TY
PE

 
f 

I 
TE

M
P.

 
T

IN
E

 
Q

U
EN

CH
 

._
 .

,,
, 

,.
. 

• .
• ,

,o
o

,n
o

, 
,,

, •
•
•
 _ 
,,

_ 
m

• 
..

. _
 •

 _
 

: 
"
' 

..
..

. 
"
-'

; 
, 
·r, 1,,

. 
m

 

c
. 

PL
A

TE
 

PR
EP

A
ftA

TI
O

N
 

l.
 

RO
OT

 
TY

PE
 

I 
I 

.I 

c.
 

TO
TA

!.
 

i.E
L

D
I,

G
 

T
IN

!:
 

.;;
 

JN
n

:r
. 

PA
SS

 
I 

I 
I 

T
E

:5
E

11
A

iU
R

E
 

I 
I 

I 
I 

D
. 

R
E

II
A

H
S

 
1 

1 
I 26

°9 
--~

~ 
9 •

 I 0
 

A
. 

A
D

-3
74

 
A

. 
1

/2
" 

A
. 

F 
A

. 
8o

0 sv
 

I B. 
4.

/7
/4

3 
B

. 
R

-I
V

 
(.

 0
7C

, 1
. 4

1 
B

. 
3

/8
" 

C
. 

V
-7

64
7-

A
 

(.
 8

8M
n,

. 7
9S

1,
 

M
n,

 .
3

4
S

1
, 

C
. 

F
la

m
e 

I D. 
G

re
at

 L
ak

es
 

.e
ac

r,
.1

7
M

O
, 

.2
0M

O
}*

 
c
u

tt
in

g
 

S
te

e
l 

C
o

rp
. 

.o
az

r)
 

B
. 

1
1

7
5

-2
 

G
ri

n
d

in
g

 
E

. 
C

om
bu

s 
t 

10
n 

• 
• 2

:7
 

C
. 

S
ta

in
le

ss
 

E
n

g
. 

C
o.

 
In

c.
 

-
L

im
e 

F
. 

C
cm

bu
st

1o
n 

B
.O

.H
. 

D
. 

D
C 

R
EV

 
E

ng
. 

C
o.

 
In

c
. 

-

A
. 

A
D

-3
74

 
A.

 
11

2•
 

A
. 

F 
A

. 
ao

0
sv

 
B

. 
4

/7
 /4

.3
 

B.
 

R
-I

V
 

(1
.9

5M
n,

 
B

. 
3

/8
• 

C
. 

V
-7

84
7-

B
 

(.
 8

8M
n,

. 7
9S

1,
 

.9
4

$
1

, 
C

. 
F

la
m

e 
D

. 
G

re
a

t 
La

ke
s 

• e
a
c
r,

 .1
7M

o,
 

.3
4M

o)
* 

C
U

tt
tn

g
 

S
te

e
l 

co
rp

. 
• o

ez
r}

 
B

. 
11

76
 

G
ri

n
d

in
g

 
E

. 
C

ca
bu

st
1o

n 
C

. 
.2

7
 

C
. 

S
ta

in
le

ss
 

E
n

g
. 

co
. 

In
c.

 
D

. 
-
-

L
im

e 
F

. 
C

O
ll

lb
us

t1
on

 
E

. 
B

. O
. P

.. 
D

. 
DC

 
R

E
V

 
E

n
g

. 
co

. 
In

c
. 

F
. 

-

*W
el

d 
M

et
!!

J. 

A
. 

C
ar

b
o

n
 S

te
e
l 

B
. 1

. 
I 

3
/1

8
" 

la
 

21
0 

-
28

 
2

. 
I 

1
/4

1 
4

a 
3

0
0

 
-

3
0

 
3

. 
II

 
3

/1
8

" 
2b

 
21

0 
-

26
 

3
/1

6
" 

3S
B

 
21

0 
-

2
6

 
1

/4
• 

lS
B

 
3

0
0

 
-

3
0

 
c.

 
-

-
D

. 
B

ac
k 

g
ro

o
v

e 
fl

al
!l

e 
go

ug
ed

. 

A
 •.

 c
ar

b
o

n
 S

te
e
l 

B.
 1

. 
I 

3
/1

8
" 

ta
 

21
0 

-
2.5

 
2

. 
I 

3
/1

6
" 

1
a 

21
0 

-
26

 
1

/4
" 

3
a

 
30

0 
-

30
 

3
. 

II
 

3
/1

6
• 

2
b

 
21

0 
-

26 
3

/1
6

• 
3S

B
 

21
0 

-
26

 
1

/4
" 

1S
lJ

 
30

0 
0 

3
0

 
c.

 
-

ro
 

-
1

ro
 F

. 
D

. 
B

ac
k

 g
ro

o
v

e 
n

am
e 

go
ug

ed
. 

~
-N

on
e 

.N
on

e 
I 

R
I 

D
 

2 
I 26

od 
2½

1 
s•

 
L

 
TJ

 

3 
12

ao
c 

4 
I 2

6C
-'J

I 
2

: 
j 

~
-

I 

5 
12

ao
c,

 2
• 
! 

L
i 1r 

~½, 
0 1

1rr
1 

½
 

4
• 

i "
 

T
II

I 
'-

'-"
 

r 
I "

 -
I -'-2

 

9t
1 

u 
6 

26
00

1 
! X

 '11
! ]Im

p I
 rr

~e
 

j 
U

 
II

I 
3

" 

I 
'7

~
~

 
' 

'
4

 

37
1$

 P
. 

}f
-l

p
4

 
P

1 1
C

j.3
q

ti
l

\" 

r-
N

on
e 

11
 

.N
on

e 

1
2

 

26
00

1 
r-~a

 8-¼
. •

1 

-
I 

1 

R
 

U
 

2a
cx

:i1
 

51
 

-tr
. 

I I 

1
3

 

14 5 

L
 

U
 

260
0, 

lr 
4f

 
26

00
14

½
" 

4½
" 

R
 

U
 

25
00

1 
¾

• 
5"

 
R

 
U

 
6 

12
60

0 
¾

 1 
I 7-

/!"
 
I
~

 
II

 
·P

 

7 
12

60
01

 
-P

 
L

 

R
 

u 
I 

91
1 

rm
rl 

I~
!•

 
D

 
1 

II
 4

½"
 

II
I 

4i
" 

16
½

1t
 

37
m+

i H
EI 

M
-ft

-4
 P

rp
Je

q
tl

lE
 

P
as

se
d

 r
ad

lo
g

ra
p

h
 

25
. 

~.
.; 

~'
ii!

 
~-
~ 
~
 

-~
 _.
£5

 

-~
 

~
 

.~
 

~
 

_;.
; 

'j
; ::: :!
 

;-
$

. 
-

··:
: 

~
 
~
 

---
~ "e

 
-~

 

--=
 

~-
:ii

! 

'=
 

-~
 

~
 

:~
 =
 J :

·~
 ~
 

~
 

~
 

::
::

::
!3

 

-~
 
~
 

~
 

-~
 

-,_~
 

.:
§ 

~-
~
 -; -=:-~

 
~
 

'~~
 

~~
 

-~
 

·-
::-

; "' -::!
 

cl
 

~
 

~
 
~
 

-"
" 

..:
-~

 ,: __
;;

J 
,:;

; 
"::

;;;
 

-~
 ~~
 



I r I~- . . 

PF
 l ~~ ~ II ~

. 

~
 

~
 I ~ i • I- JI
 I I E
 

E
E

 -

l.
..

,1
'1

C
A

T
IQ

lt
 

la
. 

r1
•1

11
C 

•a
:o

~o
 •

o.
 

·•
-

D
A

TE
 o

r 
TE

ST
 

C
:. 

P
L

IT
E

 •
0

. 
D

. 
Il

a
>
• 

•U
ll

rA
C

T
V

II
E

II
 

1
. 

E
U

C
T

aO
D

£ 
•r

ca
. 

r.
 1

11
10

1 
r1

1a
tc:

aT
O

• 

A
. 

A
D

-4
29

 
B.

 
6

/1
6

/4
3

 
C

. 
V

-7
8

4
7

-C
 

D
. 

G
re

at
 L

ak
es

 
S

te
e
l 

C
or

p.
 

L
 

C
01

1b
us

tl
on

 
E

n
g

. 
C

o
. 

In
c.

 
r. 

C
ca

b
u

st
lo

n
 

A
. 

11
. c.
 

D
. 

E
. 

F
. 

E
n

g
. 

co
. 

In
c 

A
D

-4
29

 
5

/1
5

/4
3

 
V

-7
8

4
7

-D
 

G
re

at
 L

ak
es

 
S

te
e
l 

C
or

p.
 

C
om

bu
st

io
n 

E
ng

. 
C

o.
 

Il
le

. 
C

O
m

bu
st

lo
n 

~
D

A
T

A
 

A
. 

P
U

T
E

 T
B

IC
II

IE
SS

 
11

. 
TY

PE
 

C
. 

CA
IIB

O
N

 
CO

IIT
EN

T 
D

. 
81

11
1 

t.
 

PI
IO

C
ES

S 
F

. 
RE

A
T 

TI
IE

A
TI

EI
IT

 
T

E
IP

. 
T

IN
E

 
Q

U
EN

CH
 

A
. 

1
;2

• 
B

. 
R

-I
Y

 
(.

8
8

M
n

,.
 7

9
S

1
, 

.6
8

C
r,

 .1
7H

O
, 

.o
az

r)
 

c •
•
 27

 
D

. 
F

ac
e 

3
5

2
 

B
ac

k 
3

7
6

 
E

. 
B

.o
.~

. 
· 

F
. 

1
6

0
0

 F
. 

1
/2

 
b

r.
0
S

p
ra

y
 

90
0 

F.
 

1
/2

 
b

r.
 

A
ir

 

A
. 

1
/2

• 
B

. 
R

-I
V

 
(.

 8
8

l'
tl

,.
 7

9
S

1
, 

. e
ac

r,
 .1

?K
o.

 
.o

ez
r)

 
c •

• 
2

7
 

D
. 

F
ac

e 
35

2 
B

ac
k 

37
5 

E
ng

. 
C

o.
 

In
c.

 
E

. 
B

.o
.~

. 
F.

 
16

00
 

F
. 

1
/2

 
b

r.
O

S
p

ra
y

 
· 

9
0

0
 

!I'
. 

1
/2

 
h

r.
 
A

ir
 

I 

a
.i

t:
7

.0
0

1
: 

D
A

T
A

 

A
. 

TY
PE

 
II

. 
TR

A
D

E 
II

A
IE

 
C

 .• 
CO

A
TI

N
G

 
D

. 
C

U
lll

lE
IIT

 
&

 

PO
LA

III
TT

 

A
. 

F (.
0

9
C

, 1
.6

0
 

M
il,

 .4
6

8
1

, 
• 

29
M

0)
* 

(1
. 6

3M
n,

 
.4

6
8

1
, 

.6
4M

0)
* 

B
. 

1
1

8
6

-2
 

11
87

 
C

. 
S

ta
in

le
ss

 
L

im
e 

D
. 

DC
 

RE
V 

F (.
0

9
C

,1
.6

0
 

M
n,

. 4
6

S
1

, 
.2

9M
o)

* 
(1

. 
63

M
ll;

 
• 4

6
S

i,
 

.5
4

M
0

)*
 

• 
11

86
-2

 
11

87
 

• 
S

ta
in

le
ss

 
L

im
e 

DC
 R

EV
 

JO
I/

IT
 D

l:S
lG

/1
 

A
. 

CI
IO

O
Y

E.
 

IN
CL

U
D

l:D
 

A
N

G
LE

. 
IIO

OT
 

FA
CE

 
II

. 
IIO

O
T 

CA
P 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 

A
. 

6
0

° 
SV

 
B.

 
3

/8
1 

C
. 

F
ta

m
e 

C
u

tt
in

g
 

G
ri

n
d

in
g

 

A
. 

60
°s

v 
B

. 
~

8
• 

c.
 

am
e 

c
u

tt
in

g
 

G
ri

n
d

in
g

 

II
IU

.D
l/l

G
 

PR
O

C
ED

IJ
ltE

 
B

E
A

T
 

B
A

L
L

IS
T

IC
 R

E
SU

LT
S 

R
B

.i
ll

:S
 o

, C
II

A
C

l:l
/lG

 

A
. 

B
A

C
U

II
C

 
A

. 
PR

E 
H

 
V

.E
L

. 
LO

C
A

TI
O

N
 

O
T 

B
 

C
RA

C
K

I/I
O

 
R

A
D

IO
G

R
A

PH
IC

 
lll

:S
U

Lr
tJ

_,
.$

TC
. 

PA
SS

ES
 

,B
. 

PO
ST

 
8

. 
D

EP
O

SI
TI

O
N

 
S

IZ
E

 
E

L
. 

M
O.

 
TY

PE
 

A
M

P.
 

V
. 

F
/5

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

P 
AM

T 

1
. 

RO
OT

 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

C
R

C
. N

 T
Y

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
TI

M
E 

&
 

IN
TE

R
 

PA
SS

 
TE

IIP
EI

IA
TU

IIE
 

D
. 

R
E

U
R

ll:
S 

A
. 

C
ar

bo
n 

S
te

e
l 

B.
 1.

 
2.

 
I 

3
/1

6
1 

1
a 

21
0 

-
26

 
I 

1/
41

1 
3

a
 

3
0

0
 -

3
0

 
3

. 
II

I 
3

/1
6

• 
2b

 
21

0 
-

26 
1

/4
•·

 
lb

 
30

0 
-

3
0

 
3

/1
6

" 
2S

B
 

21
0 

-
26

 
1

/4
1 

1S
B

0 
3

0
0

 
-

0
3

0
 

C
. 

3 
h

rs
• 

60
 

-
1

5
0

 
F

. 
D

. 
B

ac
k.

 g
ro

ov
e 

n
am

e 
go

ug
ed

. 
W

el
d 

re
in

ro
rc

em
en

t 
gr

ow
id

 
o

rr
. 

C
h

ip
p

in
g

 a
nd

 
g

ri
n

d
in

g
 

ti
m

e 
2 

h
rs

. 

.A
. 

C
ar

bo
n 

st
e
e
l 

B.
 1

. 2.
 

3
. 

I 
3

/1
6

• 
1

a 
21

0 
-

2
6

 
I 

1
/4

8 
3

a
 

30
0 

-
3

0
 

II
I 

3
/1

6
" 

2b
 

2
1

0
 -

2
6

 
1

/4
" 

lb
 

ro
Q

 -
3

0
 

3
/1

6
• 

2S
B

 
21

0 
~
 

26
 

1/
4W

 
1S

B
0 

30
0 

- 03
0

 
C

. 
3 

b
rs

. 
60

 
-

1a
:>

 
F

. 
D

. 
B

a.
ck

. 
gr

oo
ve

 
fl

am
e 

go
ug

ed
. 

W
el

d 
re

ln
!o

rc
em

en
t 

le
ft

 
o

n
. 

A
.N

on
e 

11
 

1
2

6
~

 
la; 

7½
" 

•-'f'
'i 3-

i/•' 
B

.N
on

e 
u 

se
c 

lo
 

b
r 

e 
o

u
t 

P
as

se
d

 r
ad

lo
g

ra
p

h
 

2 
I 2

60
Q

 
5

" 
1

p
 

R
 

D
 

3 
4

" 
4

" 
L

 
u 

~ 
~
 

2
• 

R
 

D
 

6 
3¾

" 
·P

 
R

 
u 

0 
6

' 
7¼

" 
I Im

p 
IV

 
1

1
~

• 
L

 
u 

t7 
I 2

'70
 

4R
 

8¼
' 

R
 

u 
la 

I 2
e0

q 
8¼

' 
2¾

' 
I.m

D 
V

 
3¼

' 
R

 
u 

0 
V

 
6

' 

'9 
I 26

1 
3¼

" 
0 

0 
V

 
6¼

" 
R

 
u 

ID
 
I 2

6
o

d
 1

" 
9'n

l o
 
Iv 

1: 
R

 

1
1

 
l2

6D
q 

2
n

 
9

1
. 

• 
L

 
u 

37
nj

n 
H

 
H

-
P

lj
'o

Je
tt

ll
!l

 

r·•o
o• 
t 3

 [i~ 1
2

i 
lP

a
ss

e
d

 r
ad

lo
g

ra
p

h
 

.N
on

e 
u 

2
6

 
·P

 
6¼

 
Im

p 
I 

1
1

t 
R

 
D

 
V

 
1

1
• 

• 
91

 
Im

r>
 

II
 

3:1
!1•

 
L

 
D

 
0 

V
 

21
 

27
il

1 

J .
JH

-L 
Pl

J.l
t1

1l
 

26
 . 

. ·. 
<!

. -
-~ 

:..,,
;i

ii
ii

 
-
-
,
,
-
-

.;-:
 .

..
 -

~
 

--=
-

~
-



I i ~
 

~
­

~
.'. 
~
 

~
-
: t i 

IP
P

T
IT

IC
A

T
IO

II
 

A
. 

r1
11

11
1c

 
RE

CO
RD

 
R

O
. 

Ill
. 

D
A

T
E

 
or

 T
E

S
T

 

,C
. 

PL
A

TE
 

11
0.

 
1 r

-. 
A

II
II

O
R

 
•A

IIU
rA

C
TU

R
EI

I 
i~

-~
LE

C
TR

O
D

£ 
W

FC
R

. 
I
f
 .

. \R
II

IO
R

 
rA

B
II

IC
A

TO
II

 
l 

A.
 

A
D

-4
29

 
B

. 
5

/1
5

/4
3

 
C

. 
V

-7
8

4
7

-E
 

D
 ••

 O
re

a 
t 

L
ak

es
 

S
te

e
l 

C
o

rp
. 

E.
 

C
o

m
b

u
st

io
n

 
E

n
g

. 
C

o.
 

In
c.

 
F

. 
C

o
m

b
u

st
io

n
 

E
n

g
. 

c
o

. 
In

c
. 

A
. 

A
lr

-4
29

 
B.

 
5

/1
6

/4
3

 
C

. 
V

-7
8

4
7

-F
 

D.
 

G
re

at
 L

ak
es

 
S

te
el

 C
or

p
. 

E
. 

C
O

lll
bU

St
lo

n 
E

ng
. 

C
o.

 
In

c.
 

F
. 

C
o

m
b

u
st

io
n

 
E

ng
; 

c
o

. 
m

e.
 

A
. 

A
D

-7
07

 
B

. 
6

/2
4

/4
3

 
C

. 
V

-7
84

7-
H

 
D

. 
G

re
a
t 

L
ak

es
 

S
te

e
l 

C
o

rp
. 

A
••

O
lt

 
D

A
T

A
 

A
. 

PL
A

TE
 

TH
IC

JC
N

ES
S 

II
. 

TY
PE

 
C

. 
CA

RB
O

N
 

C
O

IIT
EI

IT
 

D
. 

B
H

N
 

E
. 

PR
O

C
ES

S 
f.

 
H

EA
T 

TR
EA

T
•E

IIT
 

Y
EI

IP
. 

T
II

IE
 

Q
U

EN
CH

 

A
. 

1
/2

• 
B

. 
R

-I
V

 
(.

 8
8M

n,
. 7

9
S

i,
 

.6
8

C
r,

.1
7

M
O

, 
.O

B
Z

r)
 

c .
•
 27

 
D

. 
F

ac
e 

3
5

2
 

B
ac

k
 3

7
5

 
E

. 
B

.0
.f

>
-

F
. 

1
8

0
0

 
F

-
1

/2
 

h
r.

-c
S

p
ra

y
 

9
0

0
 

F
. 

1
/2

 
h

r.
 
A

lr
 

A
. 

1
/2

1 

B.
 

R
-IV

 
(.

 B
B

M
n,

. ?
9

S
1

, 
. e

ae
r,

 . 
1 ?

M
er

, 
.o

az
r)

 
c •

•
 27

 
D

. 
F

ac
e 

3
6

2
 

B
ac

k
 3

7
5

 
E:

. 
-s

.o
.g

. 
F.

 
16

00
. F

. 
1

/ 2
 

h
r.

 
S

p
ra

y
 

9
0

0
°F

. 
1

/2
 

h
r.

 
A

ir
 

A
. 

1
/2

1 

B
. 

R
-I

V
 

(.
 8

8M
n,

_.
 7

9
S

1
, 

• 6
B

C
r,

 .1
7

M
o

, 
.0

B
Z

r)
 

c •
.
 2

7
 

E
. 

C
om

bu
st

1o
n 

E
n

g
. 

C
o

. 
F.

 
C

o
m

b
u

st
io

n
 

E
ng

. 
C

o.
 

In
c·

 1
 D.

 
F

ac
e 

3
5

2
 

B
ac

k
 3

7
5

 
In

c
. 

E
. 

B
. o

. g
. 

F.
 

1
6

0
0

 F
. 

1
/2

 
h

r.
0w

at
er

 
9

0
0

 
F

. 
1

/2
 

h
r.

 
A

1
r 

E
LE

C
TR

O
D

E
 

D
AT

A 
JO

IN
T

 P
Z

SI
G

N
 

W
E

LD
IN

G
 

PR
O

C
ED

U
RE

 
C

E
A

T 
B

A
L

L
IS

T
IC

 R
E

SU
L

T
S 

R
E

•A
Z

K
S 

O
N

 
C

R
A

C
K

IN
G

 

A
. 

T
Y

P
E

 
A

. 
C

ft
O

O
V

E
, 

IN
C

L
U

D
E

D
 

A
. 

8A
.C

l:
IH

C
 

-
-

A
. 

P
R

E
 

ff 
V
U

, 
L

O
C

A
i'

IO
lt

 
O

T
 

g 
C

R
A

C
K

.I
lt

O
 

~
A

D
!O

G
R

A
P

B
IC

 
R

1:
S

U
L

T
$

,E
T

C
. 

B
. 

TR
A

D
E 

M
AN

E 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

PA
SS

ES
 

B
. 

PO
ST

 
f/

S
 

jL
.L

.f
 R

.L
~ 

C
 

B
.j

 L
O

C
.f

 T
T

P
~

 
A

M
T

 
C

. 
C

O
A

TI
N

G
 

B
. 

RO
O

T 
GA

P 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
EL

. 
NO

. 
TY

PE
 

AM
P

. 
V

. 
D

. 
CU

RR
EN

T 
&

 
C

. 
P

U
T

£
 

PR
EP

A
R

A
TI

O
N

 
1

. 
RO

O
T 

TY
PE

 
PO

L
A

R
IT

Y
 

~
-

F (. 
oo

c, 
1

. 6
0 

M
n

,.
4

6
S

1
, 

• 2
9M

o)
* 

(1
.6

3M
n,

 
• 4

6
S

1
. .

5
4

 
M

o)
* 

B
. 

1
1

8
8

-2
 

1 
1

1
8

7
 

c. 
S

ta
in

le
ss

 
I 

L
im

e
 

ID.
 D

C
 

R
E

V
 

!A.
 

F (.
 0

9C
,1

.6
0 

M
n

,.
4

8
S

i,
 

.2
9M

O
)*

 
(1

.6
3M

n,
 

.4
6

S
1

, 
• 5

4
 

~. ~~
:-2 

11
87

 
• 

S
ta

!n
le

ss
 

L
im

e
 

• 
DC

 
RE

V
 

~
 

F (.
 0

9C
, 1

. 6
0 

M
n,

 .
4

8
S

1
, 

.2
9M

O
)*

 
(.

1
0

C
,.

 1
. 8

3
 

M
n,

 .
4

5
S

1
, 

.5
4l

-!
o)

 *
 

r. 11
8

8
-2

 
1

1
8

7
 

• 
S

ta
in

le
ss

 
L

lm
e 

p. 
DC

 
RE

V
 

*W
el

d 
M

et
al

 

.A
. 

90
°n

v 
B

. 
5

/3
2

" 
c. 

F
la

m
e 

C
U

tt
in

g
 

G
ri

n
d

in
g

 

A.
 

eo
0
sv

 
B.

 
6 

/3
2"

 
c.

 
F

la
m

e 
C

U
tt

ln
g

 
G

rl
n

d
ln

g
 

A
. 

40
°s

v 
B

. 
5

/3
2

" 
,c. 

F
la

m
e 

C
U

tt
ln

g
 

G
rl

n
d

ln
g

 

2
. 

BO
DY

 
TY

PE
 

3
. 

GR
OW

N 
TY

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
TI

M
E 

&
 

IN
TE

R
 

PA
SS

 
TE

M
PE

IIA
T

U
RE

 
U

. 
R

EN
A

R
~S

 

A
. 

N
on

e 
B.

 1
. 

2
. 

3
. 

I 
3

/1
8

" 
la

 
15

0 
-

2
5

 
&

 T
h

re
e 

la
y

e
rs

 
3

/1
6

" 
la

 
2

1
0

 
-

2
6

 
1

/4
" 

~
 

3
0

0
 •

· 
?

8
 

C
. 

1:
 4

5
 h

rs
. 

6
0

 
-

1
5

0
° 

F.
 

D.
 

W
el

d 
re

ln
ro

rc
e
m

e
n

t 
le

r
t 

on
. 

A
. 

C
ar

b
o

n
 s

 t
e
e
J 

B.
 1

. 
2

. 
3

; 

I I I 

3/
16

~
 

1
a 

21
0 

-
26

 
1

/4
" 

2
a

 
3

0
0

 -
30

 
1

/4
" 

la
 

3
0

0
 

-
2

0
 

1
/4

" 
1S

B
0 

3
0

0
 -

0
~ 

C
. 

2 
h

rs
. 

€'O
 

-
1

5
0

 
L

 
D

. 
B

ac
k

in
g

 s
tr

ip
 
re

:n
ov

ed
 

b
y

 
n

am
e 

g
o

u
g

in
g

 •. 
W

el
d 

re
­

!n
ro

rc
em

er
, t

 
lE

' r
t 

o
n

. 

A
. 

C
ar

b
o

n
 S

te
e
l 

B
. 1

. 
2

. 
3

. 

I I I 

3
/1

8
" 

la
 

2
1

0
 -

2
6

 
1

/4
• 

2
a 

3
0

0
 -

3
0

 
1

/4
1 

la
 

3
0

0
 -

3
0

 
1

/4
" 

1S
B

0 
3

0
0

 -
0

3
0

 
c. 

5
5

 m
ln

s.
 

70
 

-
1

6
0

 
F.

 
D

. 
B

ac
k

in
g

 s
tr

ip
 

re
m

o
v

ed
 

an
d 

g
ro

o
v

P
 m

d
e
 b

y 
n

ar
n

e 
g

o
u

g
ln

g
. 

R
ei

n
fo

rc
em

en
t 

n
o

t 
re

m
ov

ed
. 

-
-

-
+

--
-
-
t
-
-

I..
-.-
-
-

-
·-

--
-
-
-
-
-

A
. N

on
eJ

 1
 
I 2

8
00

 
B

.N
on

e 

2 
I 2

80
(1

 2
i 

! 

R
 

3 
12

5
0

0
 

4 

M
"l4

-½
" 

R
 

D
 

8"
 u 

¼
" 

j 9
¼

" 
iim

p 
R

 
U

 
I V
 

3½
1 

1
2¼

 

11
½ 

26
00

1 
¾n

­ L
' 

'1
5"

 I
Im

p 
D

 
~
~
 

3'7
1ll

jn 
PE

1 
M

-$
4

 P
tj

o
Je

4
t1

1
~

-
-

G
 

A
.N

on
e!

 1
 

12
10

0 
B

.N
on

e 

2 
12

10
0~

3¾
" 

R
 

3 ,
2e

oo
l 1

r 
26

0
()°

 
4 

2¼
" 
I 5

• 
R

 
U

 

4
t'

 
D

 

12
-b

~I
m

p 
u 

1¼
1 

Si
"j

 (
' 

R
 

D
 I

m
p 

I V
 I I V
 

11
tl

' 
3¼

~ 

1"
 

. 
-

. 
I 

t>
-t?

f 
2-

i.•
 

3
7m

ti H
E1

11
-1

· 
p 
l
j
 

, 
1~

r 
tt4

 
rp

 
eq

tl
lE

 

P
as

s
ed

 
ra

d
lo

g
ra

p
h

 
S

ev
e
r~

..!
. 

sm
a
ll

 
g

a
s 

p
o

ck
et

s 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 

A
.N

o
n

el
l 

B
.N

on
e 

25
40

 
2

" 
I 3

" 
II.m

p I
 I 

L
 

U
 

II
 

V
 

at
~ 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 
~
 

S
m

al
l 

am
o

u
n

t 
o

r 
H

 
p

o
ro

si
ty

 

2 
12

58
:J

I 
X

 

3 
12

50
91

 
¾

" 
L

 

n
• 

'Im
p 
I I 

B
tr

 
D

 
II

 
3n

 

V
 

4"
 

S
i"

 jr
mp

 I 
I 

17
¾1

' 
U

 
II

I 
2

• 
0 

V
 

1
• 

~
 HE

! M
-&

4
 p

-L
j 

J 
Ft

, 
rp

 
e
q

ti
le

 

27
. 

:.1
 

21
 

31
 

-~
 ,;
; j -- ~ ~
 _: ~
 

-~
 j : '-;
;ij :3
 

~
 1 -

~ - ~ ~ -~
 

·~
 ~
 

.~
 ~
 

--
~ .....

 
-

~ ~
 , -,,

1 ~,
 

--~
 ~
 

.2
5

 

~
 =
 

t
i
 

ii
 

:~
 1 ~
 

§
i ~
 

<J
 

:
~ ~
 • 

~
 

~
 

7
l =
 ~ -:

:;
; 

~
 i 



T
 l>

IU
IT

1 T
l C

A
T

 I 
C

lf
 

A
R

6
0

R
 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

E
S

IG
N

 
rt

E
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

i&
. 

F
l~

l~
C

 
ftE

C
O

ftD
 

R
O

. 
A

. 
~

L
A

T
E

 
T

K
IC

J:
II

E
S

S
 

1 •
• 

T
Y

P
E

 
A

. 
G

~
O

O
V

E
. 

IN
C

L
U

D
E

D
 

A
. 

B
A

C
U

N
G

 

IJ
. 

D
A

T
E

 
O

F
 

T
E

S
T

 
IJ

. 
T

Y
P

E
 

B.
 T

R
A

D
E

 
N

A
Ii

£ 
A

II
G

L
E

. 
R

O
O

T
 

F
A

C
E

 
P

A
S

S
E

S
 

C
. 

P
L

A
T

E
 

11
0.

 
C

. 
C

A
II

B
O

N
 

C
O

N
T

E
N

T
 

C
. 

C
O

A
T

IN
G

 
B

. 
II

O
O

T
 

G
A

P 
B

. 
D

E
P

O
S

IT
IO

!I
 

S
IZ

E
 

E
L

. 
N

O
. 

T
\"

P
E

 
A

II
P

. 
\'

. 

D
. 

AI
II

IO
II

 
N

A
•D

F
A

C
T

U
ft

E
II

 
D

. 
B

H
II

 
D

. 
C

U
R

R
E

N
T

 
&

 
C

. 
P

L
A

T
E

 
P

~
E

P
A

R
A

T
IO

II
 

l
. 

R
O

O
T

 
T

Y
P

E
 

E
. 

E
L

E
C

T
R

O
D

E
 

II
F

C
II

.,
 

E
. 

P
II

O
C

E
S

S
 

P
O

U
R

IT
T

 
2

. 
B

O
D

Y
 

T
Y

P
E

 

F
. 

A
ll
•O

II
 

F
A

B
R

IC
A

T
O

R
 

F
. 

H
E

A
T

 
T

II
E

A
T

II
E

II
T

 
3

. 
G

R
O

I 
H

 
T

Y
P

E
 

T
E
•P

. 
T

l•
£ 

Q
U

E
N

C
H

 
C

. 
T

O
T

A
L

 
W

E
L

D
I,

;c
 

T
ll

lE
 

&
 

IN
T

E
R

 
P

A
S

S
 

T
E

IG
Ji

::
S

A
T

U
r.

E
 

D
. 

R
E

U
fi

~
S

 

---I 
A

. 
1

/2
" 

A
. 

F 
A

. 
4

0
°s

v
 

A
. 

c
a
rb

o
n

 s
te

e
l 

I A
. 

..J
>-

70
7 

I ri.
 

6
/2

4
/4

3
 

B
. 

R
-I

II
 

(.
1

1
C

, 
1

.9
7

 
IB

. 
3/

8.
" 

B,
 

C
. 

V
-7

8
4

7
-I

 
(1

. E
O

M
n,

 .
2

0
S

i,
 

M
n,

 .
4

7
S

i,
 

K:
. 

F
la

m
e 

. 
I 

1
/4

" 
la

 
3

0
0

 
-

3
0

 
J
.,

 

ID.
 J

o
n

e
s 

&-
.3

2M
o)

 
• 4

0M
oi

 *
 

C
U

tt
ix

g
 

2
. 

I 
i/

4
"

 
2a

. 
3

0
0

 
-

30
 

L
au

g
h

li
n

 
c •

• 
2

5
 

B
. 

1
2

1
2

 
G

ri
n

d
in

g
 

3
. 

I 
1

/4
• 

1
a
 

3
0

0
 

-
3

0
 

S
te

e
l 

C
o

rp
. 

D
, 

F
ac

e 
3

5
2

 
c. 

S
ta

in
le

ss
 

i/
4

n
 1

SB
0 

3
0

0
 

0 
3

0
 

E.
 

C
o

m
b

u
st

io
n

 
B

ac
k

 3
6

3
 

L
im

e 
c. 

1
: 

10
 m

in
s.

 
8

5
 

-
15

0 
F.

 
E

ng
. 

C
o.

 
In

c
. 

E
. 

B.
o.

g.
 

D
. 

D
C 

RE
V

 
D. 

B
ac

k
in

g
 s

tr
ip

 
re

?O
O

ve
d 

an
d

 
F

. 
C

o
m

b
u

st
io

n
 

F
. 

16
00

 
F

. 
1

/2
 

g
ro

o
v

e 
m

ad
e 

b
y

 
!l

a.
m

e 
E

n
g

. 
C

o.
 

In
c
. 

h
r.

 
W

at
er

 
g

o
u

g
in

g
. 

W
el

d 
re

in
fo

rc
e
-

5
5

0
°F

. 
1

/2
 

m
en

t 
n

o
t 

re
m

o
v

ed
. 

h
r.

 
A

1r
 

C
o

o
l 

A
. 

A
D

-7
07

 
A

. 
1

1
2

• 
A

. 
F 

A
. 

40
°S

V
 

A
. 

C
ar

b
o

n
 s

te
e
l 

B
. 

f.
/2

4
/4

3
 

B
. 

R
-I

II
 

(.
1

C
C

, 1
.6

3
 

B
. 

3
/8

" 
B

. 
C

. 
V

-7
8

4
7

-J
 

(1
. 5

0
tt

n
,.

 2
0

S
1

, 
M

n
,.

4
5

S
1

 
c.

 
F

la
m

e 
1

. 
I 

1/
4B

 
1

a 
3

0
0

 -
3

0
 

D
. 

Jo
n

e
s 

&
 

.3
21

-!
o)

 
.5

4:
H

o)
* 

C
U

tt
ln

g
 

2
. 

I 
1

/4
" 

2
a 

3
0

0
 -

3
0

 
L

a
u

g
h

li
n

 
c .

 
• 2

5
 

B
. 

11
87

 
G

r1
nd

1n
p;

 
3

. 
I 

1
/4

" 
1

a
 

3
0

0
 -

3
0

 
S

te
e
l 

C
o

rp
. 

D
. 

F
ac

e 
3

5
2

 
C

. 
S

ta
in

le
ss

 
1

/4
" 

1S
B

 
3

0
0

 -
3

0
 

E
. 

C
o

m
b

u
st

io
n

 
B

ac
k

 3
6

3
 

L
im

e 
C

. 
1

: 
1

5
 h

rs
. 

9
0

° 
-

1
so

°F
. 

E
ng

. 
C

o.
 

In
c
. 

E
. 

B
. o

.g
. 

D
. 

D
C 

R
EV

 
D

. 
B

ac
k

in
g

 s
tr

ip
 

re
m

o
v

ed
 

an
d

 
F

. 
C

o
m

b
u

st
io

n
 

F
. 

1
6

0
0

 
F

. 
1

/2
 

g
ro

o
v

e 
m

ad
e 

b
_J<

 
n

am
e 

E
ng

. 
C

o.
 

In
c
. 

h
r.

0w
a
te

r 
g

o
u

g
in

g
. 

R
ei

n
to

rc
em

en
t 

85
'.l

 
F

. 
1

/2
 

n
o

t 
re

m
o

v
ed

. 
h

r.
 

A
ir

 C
o

o
l 

A
. 

A
D

-7
38

 
A

. 
1

/2
" 

A
. 

F 
A

. 
40

°S
V

 
A

. 
C

ar
b

o
n

 s
te

e
l 

B
. 

7 
/9

/4
3

 
B

 ••
 

R
-I

II
 

-
(.

 0
9C

, 
1

. 6
0 

B
. 

3
/8

" 
B

. 
C

. 
V

-7
84

7-
K

 
(1

.s
o

M
n

, .
2

0
s1

, 
!1

ll
,.

 4
8

S
1

, 
C

. 
F1

.a
m

e 
1

; 
I 

1
/4

" 
la

 
30

0 
-

3
0

 
D

. 
Jo

n
e
s 

&
 

• 3
21

-'o
) 

• 2
91

'!0
) *

 
C

u
tt

1
n

g
 

2
. 

I 
1

/4
•

_ 
3

a
 

aJ
O

 
-

3
0

 
L

au
g

h
li

n
 

c.
 

.2
5

 
(.

1
1

C
, 

1
. 

97
 

G
ri

n
d

in
g

 
3

. 
II

I 
3

/1
6

" 
2b

 
2

1
0

 -
28

 
S

te
e
l 

C
o

rp
. 

D
. 

F
ac

e 
3

5
2

 
1-

'n
,. 

4
7

S
1

, 
1

/4
• 

1b
 

3
0

0
 -

3
0

 
E

. 
C

o
m

b
u

st
io

n
 

B
ac

k
 3

6
3

 
.4

0M
o)

 *
 

3
/1

5
" 

2S
B

 
21

0 
-

2
6

 
E

n
g

. 
C

o.
 

In
c
. 

E
. 

B
.o

.~
. 

B
. 

1
2

1
2

 
1

/4
" 

1S
B

 
21

0 
-

3
0

 
F.

 
C

o
m

b
u

st
io

n
 

F.
 

16
00

 
F

. 
1

/2
 

C
. 

S
ta

in
le

ss
 

C
. 

1
: 4

0
 m

in
s.

 
9

5
° 

-
1

ro
°F

. 
E

ng
. 

C
o.

 
In

c.
 

h
r.

 0
W

at
er

 
L

im
e 

D
. 

B
ac

k
in

g
 s

tr
ip

 
re

m
ov

ed
 

an
d

 
BE

O
 

F
. 

1
/2

 
D

. 
D

C 
R

EV
 

g
ro

o
v

e 
m

ad
e 

b
y

 
n

am
e 

h
r.

 
A

ir
 C

o
o

l 
-

g
o

u
g

in
g

. 
C

h
ip

p
 ln

g
 a

n
d

 
g

rl
n

d
ln

g
 

ti
m

e 
2 

b
o

u
rs

, 
to

 
re

m
ov

e 
re

in
fo

rc
e
m

e
n

t.
 

I 
*W

el
d 

M
et

al
 

=-=-=
---

==
-

-~
 

=
·
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 
aE

S
U

L
T

J 
R

E
B

A
R

K
S

 
O

N
 

C
R

A
C

K
IN

G
 

IA
-

P
R

E
 

H
 

V
E

L.
. 

L
O

C
A

T
IO

N
 

O
F

 
B

 
C

R
A

C
C

IN
O

 
ll

A
D

IO
G

R
A

P
B

IC
 

R
E

S
U

l-
T

S
. 

E
T

C
 

B
. 

P
O

S
T

 
R

.L
1

 
C

 
B.r

 ~
O

C
. 

T
Y

P 
A

 M
T 

I 
F

IS
 

L
.L

. 

J_
 f---

-
--

-

I -1 
A

.t
:o

n
e 

:i 
2

2
1

8
 

:4 
ei

• 
Im

i::
 

II
 

;½-
i 

Pa
1,

sa
.a

 
ra

u
1

o
g

ra
p

h
 

B
.N

on
e 

R
 

u 

2 
2

4
8

2
 
ii

" 
n

• 
Im

i: 
II

 1 
5

" 
L

 
D

 

3 
2

5
2

8
 

K
 

5
t•

 
Im

i::
 

I 
1

4
P

 
D

 
II

 
H

' 
2

5
1

5
 

p
i 

I 
4 

8:
1-

" 

~1h
 u 

5 
3

" 
Im

p 
I 

2o
p 

u 
4

4
" 

15
4 

p 
o

je
 : 

t1
J 

e 

A
.N

on
e 

1 
!2

50
9 

¾
" 

e•
 

Im
p 

I 
11

w
 

P
as

se
d

 
ra

ct
io

g
r-

ap
h

 
B

.N
on

e 
R

 
TT

 

2 
iL

os
t 

i-P
 

8
" 

Im
p 

I 
1

2
• 

R
 

D
 

0 
II

 
2

• 

3 
25

28
 

1t
~ 

B½
" 

Im
p 

I 
1

2
t 

L
 

D
 

0 
I 

2¾
 

4 
~

5
1

5
 

X
 

5¼
" 

Im
p 

I 
2

1
t 

u 
- 6

1
t 

3
7

t D
ll 

H
 

l'!
-p

4 
p 

o
je

 
ti

le
 

A
.N

on
e 

1 
~

5
2

5
 

-;l
-8

 
B

-P
 

Ill
l!J

 
II

 
5

t 
P

a
ss

e
d

 r
ad

1
c

3
ra

pr
. 

B
.N

on
e 

e
st

. 
R

 
D

 
S

m
al

l 
am

o
u

n
t 

or
 

sc
a
tt

e
re

d
 s

la
g

 
2 

2
5

2
5

 
i•

 8
-¼

" 
I
~

 
I 

7
• 

an
d

 p
o

ro
si

ty
. 

e
s
t 

L
 

u 
II

 
2¾

 

3 
~

2
5

 
X

 
9¾

" 
Im

p 
I 

7
" 

e
s
t 

D
 

U
I 

3
" 

4 
2

5
2

5
 

1t
" 

4
-P

 
Im

p 
II

 
3½

 
L

 
u 

5 
2

5
2

5
 5

• 
1"

 
28

¼ 
e
s
t 

R
 

D
 

'Z
n

',
 !

ff
l 

1-l
l 

'M
-

F.4
. 

p
, 
•n

1
o

 ,
t.

f 
1 

P
 

28
. 

I 

~
 

~
 

-~
 ';;
: 

~~
 

~
 

_=
: 

-~
 

~
 

·4
 
~
 

"
'$

 
'"

'.J
;. 

. 
-

--=
 

3 ·~
 ~
 
~
 J ·~
 

~
 ~ -~

 
~
 

3 --_:
; 

-=
 

-~
 -=
 

==
 
~
 

4 :~
 ~
 

3 -=
; 

_
id

 

~
 

-~
 -=a

 
""

3 ~
 i ~
 
~
 

-::
;; 

-~
 ~
 

~
 

~
 

•n
-:;

 

-:;
; j ~
 

~
 ~ ~ ~ 1 



I I I 1£
_· 

I§
 I I I- ~ ~ I. . 

!E
E

' 
~
 

~
- I~· . . -

~
­

~
-

.-
#

 

I 
lO

D
rl

T
IC

A
T

IO
lf

 
-~

.
I
t
 D

A
T

A
 

E
L

E
C

T
R

O
D

E
 

D
A

TA
 

J
O

ll
fT

 D
lf

S
lG

II
 

•E
L

D
ih

-C
 

P
R

O
C

E
D

U
R

E
 

I 
I/

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

SU
L

-:
'S

 
i 

R
E

II
A

R
K

S 
O

Ii
 

C
R

A
C

1'
11

1G
 

I 

ia
. 

F
l•

rll
C 

11
E

C
01

10
 

11
0.

 
,
.
 

P
L

A
T

E
 

T
N

IC
Jt

N
&

ss
 

A
. 

T
Y

P
E

 
A

. 
c1

1
o

o
v

£
. 

IN
C

L
U

D
E

D
 

A
. 

B
A

C
l'.

IN
G

 
,A

. 
P

R
£

 
n 

v
.u

. 
L

O
C

A
T

ic
;;

 
o

F
 

,.,T
 

C
P

A
C

IC
IH

O
 

iR
A

D
IO

G
R

A
P

B
IC

 
ll

E
S

U
L

T
S

.E
T

c 
•
•
 

D
A

T
!:

 
O

F
 

T
l:

S
T

 
II

. 
T

Y
P

E
 

B
. 

T
R

A
D

E
 

11
.ll

llE
 

A
N

G
L

E
. 

R
O

O
T 

FA
C

E
 

P
A

S
S

E
S

 
6 

-
PO

ST
 

r 
, 

, 
r-

·1
 _ 0 r

 _
 ' ~

). 
., '

 
I 

c
. 

P
L

A
T

E
 

11
0

. 
c

. 
c&

11
11

0N
 

C
O

N
T

E
N

T
 

c
. 

C
O

A
T

II
IG

 
B

. 
11

00
T

 
G

A
P 

B
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
ni

>
E

 
,

~
P

. 
v

. 
I 

r/
., 

-
·-

· 
P

.L
. 

'-
-·

 
Lo

,
.!

 1
"
'~

 ~
~r

 
9

. 
A

ll_
,1

1 
•A

II
U

FA
C

T
IJ

R
E

II
 

D
. 

BR
II 

D
. 

C
U

R
R

E
N

T
 

&
 

C
. 

P
L

A
T

E
 

P
R

E
P

A
R

A
T

IO
N

 
l.

 
R

O
O

T 
T

T
P

E
 

! 
E

. 
E

l.
E

C
T

II
O

D
£ 

II
T

G
B

. 
t

. 
P

R
O

C
E

S
S

 
P

O
L

A
R

IT
Y

 
2

. 
B

O
D

Y
 

T
Y

P
E

 
' 

F
. 
&II

-FA
B

R
li

:&
T

O
II

 
F

. 
H

E
A

T
 

T
llt

:A
T

II
E

N
T

 
3

. 
G

R
O

IN
 

T
r.

>
£ 

I 

A
. 

A
D

-7
38

 
B

. 
7 

/9
/4

3
 

C
. 

V
-7

8
4

7
-L

 
D

. 
Jo

n
es

 &
 

ta
us

hl
1D

 
S

te
e
l 

C
or

p.
 

E
. 

C
m

lb
us

t1
on

 
E

n
g

. 
C

o.
 

In
c.

 
r. 

C
O

l!l
bu

s t
1

 o
n 

E
n

g
. 

C
o.

 
In

c.
 

r~~·
 

. 
8

/6
/4

3
 

• 
N

R
83

B5
B 

G
re

at
 L

ak
es

 
S

te
e
l 

C
oz

,,.
 

C
om

l)
us

 t1
o

n
 

E
n

g
. 

C
o

-
In

c
. 

F.
 

C
om

bu
st

io
n 

Q
ig

. 
C

o.
 

In
c.

 

T
t•

P
. 

T
IN

E
 

Q
U

E
II

C
tl 

A
. 

1
/2

8 

B
. 

ft
-I

II
 

(1
.E

O
}"

ll
,.

00
S

1
, 

.3
2:

H
o}

 
c .

•
 2-5

 
D

. 
F

ac
e 

3
5

2
 

B
ac

k 
36

3 
E

. 
B

.O
.ij

. 
F

. 
16

00
 F

. 
1

i2
 

h
r 

W
a

te
r 

85
0o

F.
 

1
/2

 
h

r.
 

A
1r

 C
oo

l 

A
. 

1
/V

 
B

. 
R

-I
V

 
(.

 8
8M

n,
. 7

9S
1,

 
• 

i?
H

o,
 .O

B
Z

r)
 

c.
 -

.2
7

 
D

. 
F

ac
e 

3
8

8
 

E.
 

B
.O

.~
. 

F. 
1e

oo
 r

. 
11

2 
h

r.
O

S
p

ra
y

 
90

0 
F.

 
1

/2
 

h
r.

 
A

ir
 c

o
o

l 

A
. 

F (.
oe

c,
 1

. e
o 

M
n,

 •
 '1

,6
31

, 
• 

29
M

o)
 *

 
{.

1
1

C
,1

.9
7

 
M

n,
 .

4
7

S
1

, 
.4

Q
M

o)
* 

B
. 

1
2

1
2

 
c.

 - D
. 

DC
 

RE
V 

. 
F (1
.8

5M
n,

 
.3

1
3

1
, 

• 4
3M

o)
 * 

(1
.5

5
M

n
, 

.3
6

8
1

, 
.4

8M
O

)*
 

• 
1

2
3

1
 

• 
S

ta
in

le
ss

 
L1

11
1e

 
• 

DC
 

R
EV

 

i,.
,w

e1
d 

M
e

ta
l 

A
. 

12
0°

D
V

 
B

. 
3

/8
r.

 
C

. 
F

la
m

e 
C

u
tt

in
g

 
G

ri
n

d
in

g
 

A.
 

40
°s

v 
B.

 
3

/8
• 

C
. 

Fl
am

e 
C

u
tt

in
g

 
G

ri
n

d
in

g
 

c.
 T

O
T

A
L

 
W

EL
D

IN
G

 
T

1
N

E 
~
 

!N
T

~
tt 

P
A

S
S

 

D
. 

l!
C

ll
A

!l
lt

S
 

A
. 

C
op

ve
r 

B.
 1

-
2

. 
3

. 

II
 

&
 Tw

o 

T
t!

G
'E

U
,T

U
R

E
 

3
/1

6
• 

2
a

 
2

1
0

 -
2

6
 

la
ye

;.-
s 

1/
4D

 
2

a 0 
3

0
0

 -
0

'3
()

 
C

. 
58

 I
ll1

M
. 

95
 

-
1f

iO
 

F.
 

D
. 

W
el

d 
re

in
fo

rc
em

en
t 

n
o

t 
re

m
ov

ed
. 

A.
 

C
ar

bo
n 

st
e
e
l 

B
 •

. 1.
 

I 
3

/1
8

11
 

ia
 

21
0 

-
2

6
 

2
. 

I 
!/

4
" 

3a
. 

3
0

0
 -

3
0

 
3

. 
II

I 
3/

16
W

 
2

b
 

2
1

0
 -

2
6

 
1/

4C
 

1
b

 
3

()
()

,
-

3
0

 
3

/1
6

_• 
2S

B
 

2
1

0
 -

2
6

 
1

/4
1 

l§
B

 
30

0 
-

ZO
 

c.
 

1:
 4

6 
h

rs
. 

90
 

-
15

0°
F

. 
D

. 
F

la
m

e 
go

ug
ed

 
g

ro
o

v
e.

 
C

h
ip

p
in

g
 a

n
d

 
g

ri
n

d
in

g
 t

im
e 

2 
h

o
u

rs
, 

to
 r

em
ov

e 
w

el
d 

re
in

fo
rc

em
en

t.
 

A
.N

on
e 

B
.N

on
e 

A
.N

on
e 

~.
N

on
e 

-
-

-
t
-
-
-

+
-

-
-+
-
-
'f

-
-

1-

1 
~5

64
 

2
~

1
 ¾

1 

3 
jL

o
st

 

4 
k.

:,1
s 

I 

T
 

J
.,

 

5 
~

1
 I

H
" L
 

3
'7

$
1

 E
1 

1 
12

51
8 

2 
12

53
4 

·¾
" R

 

3 
12

53
7 

4 
12

61
5 

2
p

 
R

 

H
-"

18
-F

 !
Ir

r.p
l 

I 
~'½

j~ 
R

 
ul

 
II

 
i 

V
 
1

4
i

, 

r-
1

/ 
• 

I 

Im
o 
I r

 rs
,1 

s
t~

 
D

 

4"1
8¾

" 
L

 
D

 
X

 6
" D

 

9½
" u 

0 
I I

 
H

~
 

IT
T

, 
1 

rm
v 

i-~0
~1 

II
 

17
¼

 
Im

p 
I 

I 
lg

" 
! 
~
 

M
-$

4 
P

tj
o

Je
d

tH
I:

 

2p
1f

l½
• 

L
 

U
 

1•
 D

 

X
 

s~
 D
 

5
P

 u 

!I
m

p!
II

II
 

t'
 

5 
12

61
4 

t 3a
 u 

6 
l2

6E
O

 
t 

s•
 

IIm
p 
I I 

e
st

. 
D

 
II

 
I
I
I
 

7 
i"

'•
•I

 
j •~r

; I I 
3'

71
1$

 
. 

M
-

P
rp

je
~

tl
l 

?a
ss

ed
 

ra
d1

og
ra

ph
 

3
-1

/'E
..• 

op
en

in
g

 

P
as

se
d 

ra
d1

o!
!,I

'ap
h 

sm
a1

1 
am

ou
nt

 o
r 

p
o

ro
si

 t;
r.

 29
. 

~~
 

~
 

-
~

 
-..:

=
=

 
~
 ; 

.~
 . 
-~

 

. 
''
fl

 

-i
i 

~
 

_3
! 

-~
 =

ii
i 

'3
5

 

-~
 

-~
 

-
~

 

--~
 :=] -.:
::

; 

~~~
 =
 

-..
.i!

! =
 

--
~ 

-~
 ~
 

-~
 

;j
 a -~ ~ ~ -~

 
.:

E
 

J -~
 ~
 

;.:
-j

! 
.. ~
 

-~
 

__
:§ ~
 

~ i --~
 
~
 ~ -;
 

£
! ~ ~ ""
 
~
 ' ~
 

. .:.:
::s:

 



~
 
~
 

~
. 

ii
 

~
 

l'
il

D
rr

lU
C

l!
'i

'l
C

N
 

la
. 

rr
ur

11
c 

R
&

C
O

~c
 

R
o.

 
11

. 
D

A
T

£ 
O

F 
T

E
ST

 
C

. 
PL

A
7E

 
l!O

. 
D

; 
A

R
IK

lR
 
•A

IID
FA

C
TU

ftE
ft 

E
. 

EL
EC

TR
O

D
E 

Y
FG

R
. 

F
-

A
R

II
O

R
 

FA
B

R
IC

A
TO

R
 

A
. 

A
D

-7
78

 
B

. 
8

/6
/4

3
 

C
. 

N
R

64
E

4B
 

D
. 

Jo
n

es
 &

 
L

au
g

h
li

n
 

S
te

e
l 

C
or

p.
 

E
. 

C
o

m
b

u
st

io
n

 
E

ng
. 

C
o.

 
In

c.
 

F.
 

C
om

bu
st

io
n 

E
ng

. 
C

o.
 

In
c.

 

A
. 

A
D

-'
7

8
6

 
B

. 
8

/1
2

/4
3

 
C

. 
N

R
63

B
5A

 
D

. 
G

re
at

 L
ak

es
 

S
te

e
l 

C
or

p.
 

E
. 

C
O

ll
lb

uS
ti

on
 

E
n

g.
 

C
o.

 
In

c.
 

F.
 

C
om

bu
st

io
n 

E
n

g
. 

C
o.

 
In

c.
 

.4
R

R
O

I!
 

D
A

T
 J.

 

A
. 

PL
A

TE
 

T
l:

fC
.l

(E
S

S
 

!I
. 

TY
PE

 
C

. 
C

A
ftl

lO
N

 
c:

JI
IT

E
II

T
 

I)
. 

!!
l!

J(
 

E
. 

PR
O

C
ES

S 
F

. 
H

EA
T 

T
II

E
lT

M
E

II
T

 
T

E
II

P.
 

T
II

IE
 

Q
D

E!
IC

H
 

A.
 

1
/2

1 

B
. 

R
-I

II
 

(1
.6

0
M

n
,.

 2
0

S
i,

 
.w

t>
) 

c 
•
•
 2

5
 

D
. 

-
E

. 
B

. O
.H

. 
F.

 
-

A
 •. 

1
/2

1 

B
. 

R
-I

V
 

(.
 8

8M
n,

. 7
9S

 i,
 

• 6
8

cr
, .

1'
7H

o,
 

.0
8

Z
r)

 
c .

 •
 z

, 
D

. 
F

ac
e 

38
8 

E.
 

B
.O

.~
. 

F
. 

18
00

 F
. 

1
/2

 
h

r.
0S

p
n

q
 

90
0 

F •
. 

1
/2

 
h

r.
 

A
ir

 C
oo

l 

J;
!.

lr
C

,S
O

D
i 

D
A

TA
 

J
C

lf
fT

 D
JU

; I
G

N
 

A
. 

TY
PE

: 
A

. 
G

RO
O

Y
E.

 
IN

CL
U

D
ED

 
B

. 
Tf

tA
D

E 
N

A
llE

 
A

!IG
LE

. 
ftO

O
T 

f;
IC

E
 

C
. 

C
O

A
TI

N
G

 
8

. 
RO

O
T 

CA
P 

D
. 

C
U

R
ftE

~T
 

&
 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 
PO

LA
R

IT
Y

 

A
. 

F 
A

. 
4-

00
SV

 
(.

 1
1

C
, 1

.9
7

 
B

 •. 
3

/8
1 

M
ll,

 .
4

7
S

1
, 

C
. 

F
la

m
e 

.4
-0

)*
 

c
u

tt
in

g
 

B
. 

12
12

 
G

ri
n

d
in

g
 

c
. 

S
ta

in
le

ss
 

L
im

e 
D

. 
A

C
 

DC
 

R
EV

 

A
. 

F 
A

. 
40

°s
v 

( 1
. 6

fil
1!

1,
 

B
. 

3
/8

• 
• 3

1
S

i,
 

C
. 

F
la

ir
e 

.4
3M

O
)*

 
c
u

tt
in

g
 

(1
.5

5
M

ll,
 

G
ri

n
d

in
g

 
.3

8
S

i,
 

.4
5M

O
)*

 
B

. 
12

31
 

c
. 

S
ta

in
le

ss
 

L
im

e 
D

. 
DC

 
RE

V
 

*W
el

d 
M

et
al

 

-•~
 __ ;

._
. __

 '·
-

-
-

~
-
~

-
--

--
-
-

--.
:'"

 -~
 -

-~-
:-:-

-c=
--~

---
.--

~-

~
· 

I 
..

 E
l.D

i/¥
G

 
P

ll
O

C
B

D
U

H
 

D
E

.1
T 

~
A

U
IS

T
IC

 !
f!

W
t;

·s
 

·••
A•

rs 
01

1 
c•

A
C

K
I/

fG
 

I 
-, 

A
. 

B
A

C
l:I

N
G

 
A

. 
PR

E 
e 

v
u

. 
L

C
;;

A
!'

iC
~

 
O

F
 

C
! 

cu
.c

cr
;;

a 
•.

w
rO

G
• 

ll
'/1

 re
 

R
4'

S
U

LT
.!

. I
T

C
.i

 
PA

SS
ES

 
8

. 
PO

ST
 

L,i
..,f

t.i.
 C

 
B.,

LO
C. 

TY
P' 

,n
 

B
. 

D
E

PO
SI

T
IO

~ 
S

IZ
E

 ,
L

. 
N

O
. 

TY
PE

 
A

aP
. 

V
. 

F
IS

 

1
. 

ftO
O

T 
TY

PE
 

2
. 

BO
DY

 
TT

Pi
': 

5
. 

G
l!O

!ll
l 

TY
PE

 
C

. 
Y

01
'A

L 
~E

L
D

IN
~ 

T
l"

E
 &

 
I~

T
E

R
 

PA
SS

 
TE

IG
'E

IIA
TU

R
E 

D
. 

R
E

d
A

R
lS

 
-

,_
 __

__
__ 

A
. 

C
ar

bo
n 

st
e
e
l 

A
.N

on
e 

1 
25

26
 

¾
' 

7
• 

I
~

 
I 

1½
Y 

P
as

se
d

 
ra

ct
lo

g
ra

p
h

 
B

. 
B

.N
on

e 
L

 
u 

II
 Ki

 
S

m
al

l 
am

ou
nt

 
or

 
1

. 
I 

1
/4

1 
1

a 
3

0
0

 -
3

0
 

z,
o

ro
sl

 ty
 

2
. 

I 
1

/4
1 

2
a

 
30

0 
-

3
0

 
2 

25
52

 
3:

-' 
8

• 
3

. 
I 

1
/4

1 
1

a
 

30
0 

-
3

0
 

R
 

D
 

1
/4

• 
1S

B
0 

3
0

0
--

0
30

 
C

. 
1:

 0
5

 b
rs

. 
90

 
~
 

10
0 

F.
 

3 
~

52
5 

j_
f
il

 
10

 
I 

I 
D

. 
C

h
ip

p
in

g
 a

nd
 g

ri
n

d
in

g
 

R
 

D
 

I 

I 
I 

ti
m

e 
2 

h
o

u
rs

, 
to

 r
em

ov
e 

! 
w

el
d

 r
ei

n
fo

rc
em

en
t.

 
4 

~
1

4
 2

½
" 

7
" 

R
 

D
 

5 
~

i1
 

2
-P

 f
i½

O 
L

 
u 

6 
12

70
0 

4½
" 

5
• 

R
 

u 
37

m
r 

HE
 M

-5
 fl, 

P
r 

1
Je

cp
1

e 

A
. 

C
ar

bo
n 

st
e
e
l 

A
.N

on
e 

1 
2

5
3

8
 

¾•
I e

• 
F

ai
le

d
 r

.a
d

lo
g

ra
p

h
 

B
. 

B
.N

on
e 

R
 

u 
S

n
ai

l 
am

ou
nt

 
o

r 
1

. 
I 

3
/1

8
1 

1
a 

21
0 

-
26

 
sl

a
g

 a
nd

 p
o

ro
si

ty
 

2
. 

I 
1

/4
• 

3
a

 
30

0 
-

3
0

 
2 

35
24

 
·P

 
11

0~
 

1
/4

1 
c
ra

c
k

 i
n

 
3

. 
II

I 
3

/1
8

1 
2b

 
21

0 
-

28
 

L
 

D
 

c
ro

ss
b

a
r 

an
d 

1
/4

• 
1

/4
" 

lb
 

30
0 

-
30

 
c
ra

c
k

 a
t 

rl
g

b
t 

3
/1

8
" 

2S
B

 
21

0 
-

28
 

3 
00

08
 

4t
~ 

81
1 

Ju
n

ct
io

n
 

1
/4

" 
l§

B
 

30
0

0
-

3
0

 
L 

D
 

c
. 

1
:4

5
 h

rs
. 

9
0

 
-

10
0 

F.
 

D
. 

F
la

m
e 

go
ug

ed
 g

ro
o

v
e.

 
4 

~
8

 
¾"

 
5

i•
 

W
el

d 
re

in
fo

rc
em

en
t 

re
m

ov
ed

, 
L

 
u 

ti
m

e 
2 

h
o

u
rs

. 
5 

~
9

5
 

V
 

¾R
 

Im
p 

II
 

·¼
" 

.a
 

u 

~ 
~

5
8

 
i•

 
*' 

!I
ll
) 

II
 

·P
 

L 
u 

- 1e
 

3'7
ll m

 H
I 

H
-5

4 
P 

-o
je

 
ti

le
 

I 
I 

I 

30
. 

I 

~
 
-

. 
-~ 

-
---

...
 

-
-

~
 
---

-J 
--

..y
:•

-~
 

--
-_

, .
. -.

• 
-,

 ..
..

..
. 

,..
,,.

..,
,,,

,,,
,y

,;_
-~

-
-:

:'•
--

-:
-~

-<
-:

._
. 

~
 

:t ~
 1 -~

 

--
~

 

-~
 

~
 

. .'
.:.

':E
 

.i :~
 ~:: •·

·- :; --
~

 i -= :;:
 =
 

-~
 == ,,, -=
 

~
 =
 ~=
 

-"
' 

;;
a 

·~
 --=

 
::.~

 -=
= 

-~
 --~
 =
 

·--~
 

-~
 ....

. 
•J

i 

=
 

-~
 7:
;j 

~~
 

-~
 ~ 

-~
 --=
 

3
i =
 ~ =
 

--=
1 ~
 
~
 

~
 =
 

~
 
~
 

:::.
::q

 

=1
 
~
 

-:
3

 
~
 



lD
U

T
IT

IC
A

T
IO

II
 

Al
lll

O
//1

 
D

AT
A 

.E
LE

C
TR

O
D

E 
D

AT
A 

JO
I/

IT
 D

E
Sl

G
II

 

&
. 

F
IR

IN
G

 
RE

CO
RD

 
R

D
. 

A
. 

P
L

A
T

E
 

T
H

IC
lN

E
S

S
 

A
. 

T
Y

P
E

 
A

. 
G

R
O

O
V

E
. 

IN
C

L
U

D
E

D
 

B
. 

D
A

T
£ 

O
F

 
T

E
ST

 
II

. 
T

Y
P

E
 

B
. 

T
R

A
D

E
 

N
,.l

fE
 

A
N

G
L

E
. 

8
0

0
T

 
FA

C
E

 

C
. 

PL
A

TE
 

11
0.

 
C

. 
C

A
R

SO
N

 
C

O
N

T
E

N
T

 
C

. 
C

O
A

Y
IN

G
 

B
. 

R
O

O
T 

G
A

P 

D
. 

.lR
II

O
R

 
•&

II
IJ

FA
C

T
U

R
E

R
 

D
. 

BH
N 

D
. 

C
U

R
R

E
N

T
 

&
 

C
. 

P
L

.~
T

E
 

P
R

E
P

A
R

A
T

IO
N

 

E
. 

E
L

E
C

T
R

O
D

E
 
•F

C
R

. 
E

 •
. 

P
R

O
C

E
S

S
 

P
O

L
.lR

X
T

Y
 

F
. 

AR
IIO

R 
FA

B
R

IC
~T

O
R

 
F

. 
H

EA
T 

TP
.E

AT
M

EN
T 

T
E
•P

. 
T

IN
E

 
Q

U
E

K
C

H
 

I 
• 

A
. 

A
D

-7
88

 
A

. 
1

/2
8 

A.
 

F
 
r 40°SV

 
B

. 
8

/1
2

/4
3

 
B.

 
R

-I
V

 
(1

.5
S

rl
n,

.3
 B

. 
3

/8
2 

C.
 

N
R

63
E5

A
 

(.
 8

8
M

n
,.

 7
9

S
i,

 
S

1,
.4

6H
O

)*
 C

. 
Fl

am
e 

I D.
 

G
re

at
 L

ak
es

 
• 6

8C
r,

 .1
7M

O
, 

B
. 

1
2

3
1

 
C

u
tt

in
g

 
S

te
el

 C
or

p_
 

.o
sz

r)
 

c.
 S

ta
in

le
ss

 
G

ri
nd

in
g 

I 
E.

 
C

om
bu

st
io

n 
c •

. 2
7 

L
im

e 
. 

E
ng

. 
C

o.
 

In
c.

 
D

. 
Fa

ce
 

34
0 

D.
 

DC
 R

EV
 

. 
F.

 
C

om
bu

st
io

n 
E

. 
B

. 0
.~

. 
E

ng
. 

C
o-

In
c.

 
F.

 
16

00
 

F
. 

1
/2

 
=

-
ru

-. 
0S

pr
ay

 
~

-
=

c
c
" 

90
0 

F
. 

1
. 2

 
ru-

. 
A

ir
 C

oo
l 

A
. 

A
D

-7
86

 
A

. 
1

/2
9 

I A
. 

,.
 
r 40'sv

 
B

. 
8

/1
2

/4
3

 
B

. 
R

-
(1

.5
-S

M
n,

.3
 B

. 
3

/8
• 

C
. 

N
R

e5
E

S
A

 
c.

 
-

M
n •

• 4
6M

O
)*

 c
. 

Fl
am

e 
D

. 
C

ar
ne

g.
!.

e-
D

. 
Fa

ce
 3

49
 

B
. 

1
2

3
i 

C
u

tt
in

g
 

Il
l1

n
o

1
s 

E
. 
-
-

C
. 

S
ta

in
le

ss
 

G
ri

nd
in

g 
S

te
el

 C
or

p.
 

F.
 

-
L

im
e 

E.
 

C
om

bu
st

io
n 

D
. 

DC
 

RE
V 

E
ng

. 
C

o.
 

In
c.

 
F.

 
C

om
bu

st
to

n 
E

ng
. 

C
o.

 
In

c.
 

*W
el

d 
M

et
al

 

_,.
 

. .
:_

 .. 
·.

· 
.
.
 ...

...
_.

 -
~

 ... 
-·-

· .
..

. 
, 

. 
·-.

_, _
__

 
---

· 
·-~-

----
--•-

~---

W
EL

D
IN

G
 

P
R

G
C

E
;J

;..
r;c

z 
.H

E
A

T
 

A
. 

B
A

C
ri

ll
G

 
A

. 
P

R
£

 

B.
 D

E
P

O
S

IT
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

T
~

;;
s
~

:P
. 

V
. 

,B.
 P

O
S

T
 

1
. 

R
O

O
T 

T
Y

P
E

 
2

. 
B

O
D

Y
 

T
Y

P
E

 
3 

• 
G

R
C

. N
 

T
Y

P
E

 
C

. 
T

O
T

A
L

 
W

E
L

D
IN

G
 

T
IN

E
 

&
 

IN
T

E
R

 
P

A
S

S
 

T
E

II
P

.:
!I

A
T

U
R

E
 

D
. 

RE
M

AR
K

S 

A
. 

C
ar

bo
n 

st
e
e
l 

B.
 1.

. 
2

. 
3

. 

I 
1

/4
" 

la
 

30
0 

-
30

 
I 

1
/4

" 
2a

 
3

0
0

 -
3

0
 

I 
1

/4
; 

1a
 

3
0

0
 -

30
 

1
1 4

' 
1S

B
 

3
0

0
 

-
30

 
c. 

1:
 0

9
 h

rs
. 

9
0

° 
-

15
o°

F.
 

D.
 

Fl
am

e 
go

ug
ed

 
gr

oo
ve

. 
W

el
d 

re
in

fo
rc

em
en

t 
re

m
ov

ed
, 

t
~

 2
 h

ou
rs

 c
h

lp
p

!n
g

 -
rr,

d 
g

rl
n

d
!n

g
. 

}..
 

C
ar

bo
n 

st
e
e
l 

B
. 1.

 
I 

1
/4

• 
la

 
30

0 
-

30
 

2.
 

I 
1

/4
"

 
2a

 
30

0 
-

30
 

3.
 

I 
1/

4"
 

1a
 

3
0

0
 -

30
 

1/
4•

 
1§

!! 
3

0
0

0
-

3
0

 
c.

 
1

.1
0

 h
rs

. 
90

 
-

15
0 

F.
 

D.
 

Fl
am

e 
go

ug
ed

 
gr

oo
ve

. 
W

el
d 

re
in

fo
rc

em
en

t 
re

m
ov

ed
, 

ti
m

e 
2 

ho
ur

s-
ch

i.D
P

1n
g 

an
d 

gr
1n

d
1n

g.
 

-.
.:

-=
-,

.,
.-

-
-

A
.N

on
e 

B
.N

on
e 

A
.N

on
e 

B
.N

on
e 

H
 1 2 1 2 3 4 5 6 

iJ
A

L
L

lS
:'

iC
 

R
E

S
U

L
T

S
 

V
il

· 
I L

O
C

~
T

JO
.~

, 
O

F
 

;;
 I 

C
~A

C
K

I1
f0

 
F

IS
 

IL
L

.I
 R

.L
) 

C
 

B
.j

 L
O

C
.I

 
T

Y
P

¢ 
A

~
T

 

25·~
,--

2b:
3S 

X
 

tr
. R

 Et½
r. 

I Im
.I>

 
u 

5½
" 

I I
m

p 
D

 

37
nf

m
 B

~ 
M

-p
4 

P
to

Je
 

::1 •
; 

25
0~

 

2
8

9
j 
2f 

27
0 

2•
 

es
 ~

 
L

 
2

2
0

( 
es

t 

lt
:t

 R
 

X
 

3
" L

 

52
" TJ 

5
• D

 

9¾
" D

 

5"
 u 5

" u 1½
" u 

0 

III!
 1½

] 

I~
:3

½
 

II
 

1½
 

I
I
I
~

 

I 
t1

1
~

 

II
 

t•
 

3'7
1$

i 
HE

j 
M

-t;
4 

P
~

oJ
e¢

t1
1 

R
E

~A
2K

S 
O

N 
C

R
A

C
K

IN
G

 

R
A

D
IO

G
R

A
PH

IC
 

R
E

SU
L

T
S.

E
T

C
 

P
as

se
d 

ra
d1

og
rd

ph
 

S
m

al
l 

a.
m

ou
nt

 
o

r 
p

o
ro

si
ty

 a
nd

 
sl

ag
 

th
ro

ug
ho

ut
 

th
e 

w
el

ds
 

P
as

se
d

 r
ad

lo
g

ra
p

h
 

S
m

al
l 

am
o

u
n

t 
o

f 
· 

sl
a
g

 

31
. 

:~
 .;

.:
: 

: .
 == .;;
;;;

 

~
 

_
_

E
 

::
3

: 
·:=

'5 
.~

 

.~
 --~

 

~-=
~

 
···-=

 
--=

 
-
·- ~ 

. 
·- =

 
__ 

.-~
 

'S
i 

-
~ ·- -~
 

--
~

 -
"
 

-~
 
~
 

-=
 -

.
--

;,
,.

i 

.. -·
.
;
 

;;
 

~~
 

-~
 

=-·-
"""

" 
-

-· 

-~
 

-~
 
~
 

-
- ... ,~
 ~ -~

 

--
~

 ~
 

.::
--

-:
 

·
;:

;:
: 

~
 

_=
-~

 

-~
 ~
 

c:
f.:

!: ~
 

·:-~
 ~
 

-~
 



I I ~ ~
: 

lD
IU

IT
IT

IC
A

T
lO

lf
 

1 A
. 

F
ll

ll
"G

 I
IE

CO
IID

 
N

O
. 

B
. 

D
A

TE
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

N
O

. 
D

. 
A

II
II

O
II

 
II

U
O

F.
lC

T
lll

lE
II

 
E

. 
EL

EC
TR

O
D

E 
II

FC
II

. 
F 

• 
.II

II
IO

II
 

F.
lB

lll
C

.lT
O

II
 

I A.
 

AD
--7

81
'1 

B
. 

8
/1

2
/4

3
 

I c.
 N

R
65

E5
B

 
D

. 
C

ar
ne

 g
le

-
I 1

1 
ln

o
ls

 
S

te
e
l 

C
or

p •
. ·

 
E

. 
C

om
bu

st
io

n 
E

ng
. 

co
. 

In
c.

 
F

. 
C

an
b

u
st

1
o

n
 

E
ng

. 
C

o.
 

In
c.

 

· 
A

ll
.O

R
 

D
A

T
A

 

A
. 

P
U

.T
E

 
T

K
IC

J:
N

E
SS

 
I!

. 
TY

PE
 

C
. 

CA
IIB

O
N

 
C

O
/tT

EN
T 

D
. 

81
11

1 
E

. 
PR

O
C

ES
S 

F
. 

K
EA

T 
TR

EA
TH

EH
T 

T
E

II
P.

 
T

IN
E

 
Q

U
EN

CH
 

A
. 

1
/2

" 
B

. 
R

 -
c.·

 -
D

. 
F

ac
e 

3
4

8
 

E
. 

-
F

. 
-
-

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

A
. 

TY
PE

 
B

. 
TR

A
D

E 
N

A
IIE

 
C

. 
C

O
A

TI
N

G
 

D
. 

C
U

R
IIE

IIT
 

&
 

PO
LA

R
IT

Y
 

A
. 

F ( 1
. 5

5M
n,

 
.3

6
S

1
, .

4
6

 
M

o)
*

. 
B

. 
12

31
 

c
. 

S
ta

in
le

ss
 

L
im

e 
D

. 
DC

 
RE

V 

*W
el

d 
M

e
ta

l 

JO
IN

T
 

D
E

S
lG

/t
 

A
. 

C
IIO

O
V

E.
 

IN
C

LU
D

ED
 

A
IIG

LE
. 

IIO
O

T 
FA

C
E 

B
. 

IIO
O

T 
G

A
P 

C
. 

P
U

.T
E

 
PR

EP
A

R
A

TI
O

N
 

A.
 

40
°s

v 
B.

 
3

/8
' 

C
. 

F
la

m
e 

C
u

tt
in

g
 

G
ri

n
d

in
g

 

fl
£L

D
1N

G
 

P
R

O
C

E
D

U
R

E
 

B
E

A
T

 

A
. 

B
A

C
l:I

l!C
 

A
. 

PR
E 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
. 

P
A

S
S

:~
 

IB
. 

PO
ST

 
N

O
. 

T
Y

P
E

 
A

l:O
'.

 
v

. 
1

. 
RO

O
T 

TY
PE

 
2

. 
BO

DY
 

TY
PE

 
3

. 
G

RO
I' 

N
 T

Y
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
Ii

i£
 &

 I
N

TE
R

 
PA

SS
 

TE
K

PE
IIA

TU
R

E 
D

. 
R

E
II

A
U

S 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

RE
M

AR
KS

 
O

N
 

C
R

A
C

K
IN

G
 

H
 

I 
V

E
L

. 
I 

L
O

C
A

T
lO

/t
 

O
F

 
ll

 
C

R
A

C
K

IN
O

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
rs

,E
T

~
 

F
IS

 
IL

.L
.I

 R
.L

; 
C

B
.I

 L
oe

.I
 

TY
P~

 
U

T
 

-
A

. 
C

ar
bo

n 
s
te

e
l 

B.
 1

. 
2

. 
3

. 

I 
1

/4
9 

1
a 

30
0 

-
3

0
 

I 
1

/4
1 

2
a
 

3
0

0
 -

3
0

 
I 

1
/4

" 
1

a 
3

0
0

 -
3

0
 

A
.N

on
e'

 1
 

B
.N

on
e 

25
.3

0 
2

; 
--;

~-
-0

-
~

I-
I 

1
-;

~
;-

·;
as

se
d

 
ra

d
lo

g
ra

p
h

 

I 

1
/4

" 
1S

B
0 

3
0

0
 -

0
3

0
 

C
. 

1
:1

3
 m

!n
s.

 
90

 
-

15
0 

F
. 

D.
 

F
la

m
e 

go
ug

ed
 

g
ro

o
v

e.
 

W
el

d 
re

in
fo

rc
em

en
t 

re
m

ov
ed

, 
ti

m
e 

2
'i

lo
u

rs
. 

2 
25

.3
3 

-P
 L
 

3 
12

52
11

 
1

" R
 

4 
12

58
61

4"
 L
 

5 
12

61
31

-ir
" L 

6 
12

10
21

 
~
 

L 

37
lm

ji 
H

EI
M

-

7
" D

 I 

~
~
 

D
 

9¾
" u .. r.

, m
~

l 
TJ

 
2½

 

3
• n·

 

_ 
Pr

p.
1 

ec
lt

 11
 E

 

32
. 

•_E
B

 

~
 

--~
 

. 
rn

ii
 

.·
-~

 r ~·~
~
 :=
 

:=
 

~
 

~
 

-~ 
. 

_.~
 
~
 

==
 
~
 



ez
:: 

g =
 
~
 

ff
i:

C
 

~
 

E
 ~
 
~
 

~
 

~
 

~
-

~
 

I;
.;

:_
 E- ~

-
§

.
 

g ~ ~~- ; """"
 

=
 

~
: =- ~ ; ~

­
~
 =·
 

~
 

~
 

:!
::

:'~
 

;;;
;.,

:: :-.
-: 

g ~
 

~
 

~
 

w
 

::
:-

. 
;;;

_
_.

 
~

--

~
- ~~. ~

-. 
~

~ -·
 

~
-'-

ID
U

T
lT

JC
A

T
lO

II
 

l
. 

r1
11

1w
c 

IIE
C

O
IID

 
RO

. 
II

, 
D

A
TE

 
O

F 
T

i:S
T

 
C

. 
PL

A
TE

 
11

0,
 

D
. 

A
III

IO
II 

N
.U

D
rA

C
T

II
R

E
II

 
E

. 
EL

EC
TI

IO
D

E 
•r

c
n

. 
r

. 
11

1•
oa

 r
A

ll
ll

!C
lT

O
n 

A
. 

~
7

8
8

 
B

. 
8

/1
6

/4
3

 
c.

 
9

8
 

I 
D

. 
Jo

n
e
s 

tr 
I 

L
a
u

g
h

li
n

 
I I 

S
te

e
l 

c
o

rp
. 

I E
. 

H
a
rn

is
c
h

re
g

e
r 

. 
C

o
rp

. 
· 

F
. 

F
ls

h
e
r 

T
an

k
 

D
1v

1s
1o

n 

A
. 

~
7

8
8

 
B

. 
8

/1
6

/4
3

 
c.

 
9

9
 

D
. 

Jo
n

e
s&

, 
L

a
u

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E
. 

H
a
rn

1
sc

h
fe

g
e
r 

C
o

rp
. 

F
. 

F
is

h
e
r 

T
an

k
 

D
lv

ls
lo

n
 

A
. 

A
D

-7
88

 
B

. 
8

/1
8

/4
3

 
c.

 
1

0
0

 
D

. 
Jo

n
e
s 

&·
 

L
a
u

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E
. 

H
a
rn

!s
c
h

fe
g

e
r 

C
o

rp
. 

F
. 

F
!s

h
e
r 

T
an

k 
D

!v
!s

lo
n

 

A
U

O
R

 D
A

TA
 

EL
EC

TR
O

D
E 

D
AT

A 
JO

I/
iT

 D
E

SI
G

N
 

A
, 

PL
A

TE
 

T
H

IO
:I

IE
SS

 
A

. 
:rY

PE
 

A
. 

Cf
tO

O
V

E
, 

IN
C

LU
D

ED
 

11
. 

TY
PE

 
B

. 
TR

A
D

E 
NA

M
E 

A
N

G
LE

, 
RO

OT
 

H
C

E
 

C
, 

CA
IIB

OI
C 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

B
. 

ftO
O

T 
G

A
P 

D
. 

BH
II 

D
. 

C
U

~R
EI

IT
 

&
 

C
. 

P
U

T
E

 
PR

EP
A

R
A

Tl
O

II
 

E
. 

PR
O

C
ES

S 
PO

L
A

R
IT

'f 
F

, 
K

EA
T 

TI
IE

A
TN

EH
T 

T
E

ll
P

, 
T

I•
E

 Q
U

E"
C

H
 

I 
A

. 
1

/2
" 

A
. 

F 
A

. 
45

°s
v 

B
. 

R
-I

II
 

(.
1

3
C

,1
.5

4
 

B
. 

3
/8

" 
(1

. 6
6M

n,
. 2

6S
1,

 
1-

'J
l,.

 1
2

S
i,

 
C

, 
F

la
m

e 
.3

9M
o)

 
.6

0)
:l

c 
C

u
tt

in
g

 
c .

. 2
8

 
B

. 
A

W
-2

-C
 

G
ri

n
d

in
g

 
D

. 
F

ac
e 

3
1

1
 

c •
. L

im
e 

B
ac

k
 3

2
1

 
D

. 
DC

 
E

. 
-

F.
 

1
6

0
0

°F
. 

1
/2

 
h

r.
 0w

a
te

r 
8

7
5

 
F

. 
1

-1
/2

 
h

rs
. 

A
lr

 

A
. 

1 
/2

" 
A

. 
F 

A
. 

45
oD

V
 

B
. 

R
-I

II
 

(.
1

3
C

,1
.5

4
 

B
. 

3
/1

6
" 

(1
.6

6M
.n

, 
.2

8
S

1
, 

Jo
in

, .
1

2
s1

 
C

. 
F

la
m

e 
• 3

9!
-fo

) 
.8

0
)*

 
C

u
tt

ln
g

 
c •

. 2
8

 
B

. 
A

W
-2

-C
 

G
r1

n
d

ln
g

 
D

. 
F

ac
e 

3
1

1
 

c.
 

L
im

e 
B

ac
k

 3
2

1
 

D
. 

D
C 

RE
V

 
E

. 
-

F
. 

1
8

0
0

°F
. 

1
/2

 
h

r.
0
W

at
er

 
8

7
5

 F
. 

1
-1

/2
 

h
rs

. 
A

lr
 

A.
 

1
/2

8 
A.

 
F

 
A

. 
4

5
°s

v
 

B
. 

R
-I

II
 

(.
 1

3C
, 1

. 5
4

 
B

. 
3

/8
" 

(1
. 4

0M
n,

 .
2

5
8

1
, 

M
n,

 .
1

2
8

1
, 

c.
 -

• 
E2

!1
:o

) 
.8

0
M

o
)*

 
c •

. 2
7

 
B

. 
A

W
-2

-C
 

D
. 

F
ac

e 
3

6
3

 
C

. 
L

im
e 

B
ac

k
 3

8
3

 
p.

 -
E

 
-

F:
 

1
6

0
0

°F
. 

1
/2

 
h

r;
 

w
a
te

r 
6

7
5

°F
. 

1
-1

/,
2

 
h

rs
-

A
lr

 

*W
el

d 
M

et
al

 

'ff
EL

D
I/I

G
 

PR
O

C
ED

IJ
;IE

 
R

E
!..

7 

A
. 

eA
C

K
IN

C
 

L
 

PR
E 

ii
 

V
E

L.
 

' 
PA

SS
ES

 
B

. 
P'

JS
T

 
rt

s 
B

. 
D

E
PO

SI
T

IO
H

 
S

IZ
E

 
E

L
. 

11
0.

 
TY

PE
 

l.
N

?
. 

V
. 

1
, 

RO
O

T 
TY

PE
 

~
. 

bO
D

Y
 

TY
PE

 
i 

3
. 

G
R

07
N

 
TY

FE
 

I 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IN

E
 

&
 

IN
T~

R
 

?A
SS

 
T

E
~

-P
£5

A
T

t.
:R

E
 

D
. 

P.
EH

A
RX

S 

A
. 

l'
!l

ld
 s

te
e
l 

A
.N

on
e 

1 
~

57
7 

B
. 

~
.N

on
e 

1.
 

I 
3

/1
6

" 
la

 
2

2
5

 -
2

0
 

2
. 

I 
1

/4
•" 

3
a

 
3

2
5

 -
3

0
 

2 
12

58
7 

3
. 

II
I 

3
/1

8
" 

3
b

 
2

2
5

 -
20

 
3

/1
8.

" 
3S

B
 

2
g

5
 -

20
 

c.
 

1
:4

5
 h

rs
. 

1
4

0
 

-
1

8
5

°F
. 

D
. 

3 
m

ln
s.

 
ch

1
p

p
1

n
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
1 

h
r.

 
g

rl
n

d
ln

g
 

to
 

re
m

ov
e 

s
te

e
l 

b
a
c
k

•U
P 

a
ft

e
r 

fl
am

e 
g

o
u

g
in

g
. 

R
e1

n
ro

rc
em

en
t 

g
ro

u
n

d
 

o
ff

. 
37

nm
 

!Ji
,. 

N
on

e 
! .

. N
on

e 
1 

~
5

2
5

 
B

. 
B

.N
on

e 
e
s
t.

 
1

. 
I 

5
/3

2
" 

la
 

1
2

5
 -

18
 

2
. 

I 
5

/3
2

" 
ia

 
1

6
5

 -
2

2
 

2 
~

1
8

 
5

/3
2

" 
2

a
 

1
7

5
 -

2
2

 
3

. 
II

I 
5

/3
2

" 
4

b
 

1
7

5
 -

2
2

 
3 

/1
6

" 
2

b 0 
2

2
5

 
-

0
2

2
 

C
. 

1
: 5

7
 h

rs
. 

13
0 

-
2

0
0

 
F

. 
D

. 
R

ei
n

fo
rc

em
en

t 
g

ro
u

n
d

 
o

rr
. 

3'
7l

!m
 

Ii\.
 

M
ll

d
 s

te
e
l 

~
.N

o
n

e 
1 

2
5

1
7

 
l3.

 
IB

.N
on

e 
1

. 
I 

3
/1

8
• 

1
a 

2
0

0
 

-
2

1
 

2.
.. 

I 
1

/4
" 

2
a 

3
2

5
 -

2
1

 
2 

25
58

 
3.

 
I 

1
/4

" 
ia

 
3

2
5

 .
. 

2
1

 
~

-
1

: 
15

 h
rs

. 
1

4
0

° 
-

2
0

0
°F

. 
b.

 
3 

m
!n

s.
 

c
h

ip
p

in
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
4

5
·m

ln
s.

 
o

r 
g

r!
n

d
ln

g
 a

ft
e
r 

m
il

d
 
s
te

e
l 

b
ac

k
-u

p
 w

as
 

fl
am

e 
g

o
u

g
ed

 
o

u
t.

 
P

a
ss

 N
o.

 
1 

w
as

 
re

p
la

c
e
d

 
b

y
 N

o.
 

5 
-

1
/4

" 
-

3
2

5
 -

2
1

. 
R

ei
n

fo
rc

em
en

t 
g

ro
u

n
d

 
o

f!
. 

37
m

m
 

B
A

U
IS

T
IC

 ~
E

SU
LT

S 
RZ

U
AR

K
S 

O
Ii 

C
RJ

.C
K

II
IG

 
I 

LO
C

A
Ti

O
!I

 
O

F 
B

 
C

RA
C

l:I
N

r:
! 

R
A

D
lO

G
H

A
P

B
!C

 
R

E
SU

LT
S.

E
TC

. I 
L

.L
. 

R
.L

 
C

 l
l.

 
LO

C
. 

TY
!>

 
A

 M
T 

I 
-

-
-

--
--

-
-
-
-

-
_

j_
.,_

' 
z"

 2
½

" 
Im

9 
I
ll
 

'"j 
P

as
se

d
 

ra
d

lo
g

ra
p

h
 

R
 

TJ
 

:M
od

er
at

e 
am

ou
n

t 
oJ

 
s
la

g
 a

n
ct

..
p

o
ro

s1
ty

 
¼

" 
¾

" 
Im

p 
I 

2
t 

th
ro

u
g

h
o

u
t 

th
e
 

R
 

D
 

Il
 

H
 

w
el

d
s 

I
ll
 10

¼ 

V
 
~
 

I 
w

 
I 

HE
 M

-5
 ~ 

Pr
1 

o
Je

c 
~

n
e
 

X
 

5¾
" 

Im
p 

II
 I 

8¼
 

P
as

se
d

 r
a
d

lo
g

ra
p

h
 

D
 

M
o

d
er

at
e 

am
o

u
n

t 
o

f 
s
la

g
 a

n
d

 
z•

 5
n

 
p

o
ro

si
ty

 
th

ro
u

g
h

-
R

 
u 

o
u

t 
th

e
 

w
el

d
s 

FE
 

~-
s. 

P
re

 J
ee

· 
ll

e
 

-¼
" 

7¼
" 

P
a
ss

e
d

 r
a
d

io
g

ra
p

h
 

R
 

D
 

M
o

d
er

at
e 

am
o

u
n

t 
o

r 

X
 

6¼
" 

Im
p 

II
I 

s
la

g
 a

n
d

 
p

o
ro

s1
 ty

· 
15

-1
! 

• 
1

n
 a

ll
 

th
e
 
w

e
ld

s 
u 

HE
 

K
-&

 
P

r1
 .

1e
c·

 l
ie

 

33
. 

: 
----

-~
 

.~
 .·-
~

 ·:~=
 

~
 

-~
 

~
 

·._-
:-- :..
:.;

~ 

=
=

e 
. 

--
:"

: 

.~
 -=

 
-~

 
·-

~~
 

~
 

:·•=
 

;-_
=

 
·

~
 

-~
 

.=
-;

;;
; 

'-
__

 
=

 
=

 
~
 

-..
 -- ::
-=

a 
~
 

~
 

~
 

~ ~:
; 

:l
!!

! 

~~
 

. .4
'! 

_
i 

"'-
~ ; --
~

 

-~
 :-~

 
~
 

·=
 

_
--

,:
a

 

-~
~

-
-,,

.. 
·;;

; ... 
. --

=
...

:;
 

~
 

.
=

 

_.;
.,,, 

--
-~

 

""
"' 

-~~
 



I 

lD
U

T
lT

IC
A

T
lO

II
 

A
U

O
R

 
D

A
T

A
 

E
L

E
C

T
R

O
D

E
 -

D
A

T
A

 

11
. 

FI
R

IN
G

 
RE

CO
RD

 
NO

. 
A

. 
PL

A
T£

 T
H

IC
[N

C
SS

 
A

. 
TT

P£
 

I.
 

D
A

T£
 
or

 T
ES

T 
B

. 
TT

P£
 

B
. 

TR
A

D
£ 

N
A

N
£ 

C
. 

PL
IT

E
 

N
O

. 
C

. 
CA

RB
ON

 
CO

N
TE

N
T 

C
. 

CO
A

TI
N

G
 

D
. 

AR
IK

IK
 
•I

N
U

FI
C

11
1R

£f
t 

D
. 

BH
N 

. 
D

. 
CU

RR
EN

T 
&

 

£
. 

EI
.E

C
Tf

tO
D

E 
K

FC
R

. 
£

. 
PR

O
CE

SS
 

PO
LA

R
IT

Y
 

r.
 I

R
•o

a 
FA

BR
IC

A
TO

R
 

.A
. 

A
D

-7
88

 
B

. 
8

/1
6

/4
3

 
c.

 
1

0
1

 
D

. 
Jo

n
es

 &
 

L
au

g
h

li
n

 
S

te
e
l 

C
or

p.
 

E
. 

F
.a

rn
ls

ch
re

g
er

 
C

o
rp

. 
F

. 
F

is
h

e
r 

T
!I

Il
K

 
D

lv
ls

lo
n

 

A
. 

A
D

-7
9e

 
B

. 
8

/1
7

/4
3

 
C

. 
10

6 
D.

 
Jo

n
e
s 

&
 

L
au

g
h

li
n

 
S

te
e
l 

C
or

p.
 

E
. 

P
.a

rn
ls

ch
re

g
er

 
C

o
rp

. 
F

. 
F

ls
h

e
r 

T
a
n

k
 

D
1

v
ls

lo
n

 

.A
. 

A
D

-'7
96

 
B

. 
8

/1
7

/4
3

 
c.

 
10

7 
D

. 
Jo

n
e
s 

&
 

L
au

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E.
 

F
a
rn

1
sc

h
re

g
e
r 

C
or

p 
• 

F'
. 

F
'l

sh
er

 T
an

k
 

F
. 

H
EA

T 
TR

EA
T•

E!
IT

 
TE

M
P.

 
T

IN
E

 
QU

EN
CH

 

A
. 

1
/2

1 

B
. 

R
-I

II
 

(1
. 4

0M
n •

• 
25

81
, 

• 5
2M

O
) 

c •
• 

2
7

 
D

. 
F

ac
e 

38
3 

B
ac

k
 3

6
3

 
E

. 
-

F
. 

1
6

0
0

°F
. 

1
/2

 
h

r.
0
W

at
er

 
87

5 
F

. 
1

-1
/2

 
h

rs
. 

A
ir

 
· 

A
. 

1
/2

• 
B

. 
R

-I
II

 
(1

. M
M

n,
 .

2
8

8
1

, 
.3

9
M

0
) 

c •
•
 28

 
D

. 
F

ac
e 

3
1

1
 

B
ac

k 
32

1 
E

. 
-

F
. 

1
B

0
0

°F
. 

1
/2

 
h

r.
 

W
at

er
 

8
7

5
°F

. 
1

-1
/2

 
b

rs
. 

A
1r

 

jA
. 

1
/2

1 

IB
. 

R
-I

II
 

(1
.6

6M
n,

 .2
.8

S
i,

 

~ ::H
o) 

• 
F

ac
e 

3
1

1
 

B
ac

k 
3

2
1

 

• 
~

o
F

. 
1

/2
 

h
r.

 
W

at
er

 
8

7
5

°F
. 

1.
_1

/2
 

h
rs

. 
A

lr
 

A
. 

F 
(.

1
3

C
, 1

.5
4

 
11

n •
• 

1
2

s1
, 

.6
0

M
o

)*
 

B
. 

A
~

2
-C

 
c.

 L
im

e 
D

. 
DC

 

A
. 

F (.
1

3
C

,1
.5

4
 

M
n,

 .
1

2
s1

, 
• 

60
M

o)
* 

B
. 

A
~

2
-C

 
c.

 L
im

e 
D

. 
D

C 
RE

V
 

A
. 

F (.
1

3
C

, 1
. 5

4
 

M
n,

 .
1

2
s1

, 
• 

60
M

O
)*

 
B

. 
A

~
2

-C
 

c.
 

Li
m

e 
D

. 
DC

 R
EV

 

*W
el

d 
M

et
al

 

~
-

-,
.-

-
__ ,

....
, 

,..
-

. =
>

--
--

--
--

-,
--

_
-

.-,
, .

 -
_·-

:. _
__

__
__

 , _
..._

 
--

--
--

-

J
O

IN
T

 
D

E
S

IG
N

 
W

E
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

B
E

A
T

 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

IA
. 

B
A

C
ltI

N
G

 
I'· 

PR
£ 

A
N

G
LE

. 
RO

OT
 

FA
CE

 
PA

SS
ES

 
B

. 
PO

ST
 

B
. 

RO
OT

 
GA

P 
B

. 
D

EP
O

SI
TI

O
N

 
S

IZ
E

 
EL

. 
NO

. 
TY

PE
 

AM
P.

 
V

. 
C

. 
P

U
T

£
 P

RE
PA

RA
TI

O
N

 
1

. 
RO

OT
 

TY
PE

 
2

. 
BO

DY
 

TY
PE

 
3

. 
G

R
O

I H
 

TY
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IN

£ 
&

 
IN

TE
R

 
PA

SS
 

TE
IIP

EK
A

TU
RE

 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

•A
R

K
S

 O
N

 
C

R
A

C
K

IN
G

 

H
 
I vu

., LO
C

A
T

IO
N

 
O

F
 

B
 

C
kA

C
K

II
ID

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
.E

T
C

. 

F
IS

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

P 
AM

T 

D
. 

RE
IIA

Rl
tS

 
A

. 
S

V
 4

5
o

 
--

-+
--

--
1-

--
--

-j 
--

1
--

--
+

--
+

--
l-

--
--

l.
-
t
-
-
-
-
-
-
-
-
.
.
.
.
.
J
 

.A
. 

M
il

d
 s

te
e
l 

A
.N

on
e1

1 
12

51
51

 
1•

1 
4

tn
 I

m
~ 

II
 

8•
1· 

P
as

se
d

 r
a
a
lo

g
ra

p
h

 
B

. 
-
-

c.
 

F
la

m
e 

C
u

tt
in

g
 

G
ri

n
d

in
g

 

A
. 

4
5

°s
v

 
B

. 
3

/ 8
8 

C
. 

F
la

m
e 

c
u

tt
in

g
 

G
ri

n
d

in
g

 

A
. 

45
°S

V
 

B
. 

3
/8

• 
c.

 
F

la
m

e 
c
u

tt
in

g
 

G
ri

n
d

in
g

 

B.
 1

. 
2

. 
3

. 

I 
3

/1
6

1 
1

a 
20

0 
-

2
1

 
I 

1
/4

3 
2

a
 

3
2

5
 -

21
 

II
I 

5
/3

2
• 

2b
 

16
5 

-
21

 
1

/4
" 

1b
 

3
2

5
 -

21
 

5
/3

2
1 

2S
B

 
1

6
5

 -
2

1
 

1
/4

1 
1§

B
 

3
2

5
0

-
21

 
C

. 
1:

 2
8 

h
rs

. 
14

0 
-

2
0

0
 

F
. 

D
. 

4
5

 m
in

S
. 

to
 

g
ri

n
d

 o
u

t 
p

a
ss

 N
o.

 
1 

a
rt

e
r 

b
ac

k
-u

p
 

s
tr

ip
 w

as
 r

em
ov

ed
. 

2 
m

!n
s.

 
o

r 
ch

ip
p

in
g

 a
rt

e
r 

ea
ch

 
p

a
ss

. 
· 

R
ei

n
fo

rc
em

en
t 

g
ro

u
n

d
 o

rr
. 

A
. 

M
il

d
 s

te
e
l 

B.
 1

. 
2.

 
I 

3
/1

8
" 

1
a 

22
5 

-
21

 
II

I 
1

/4
1 

1
a
 

3
2

5
 -

2
1

 
3

/1
6

" 
Eb

 
22

5 
-

21
 

3
. 

II
I 

3/
16

W
 

2b
 

2
2

5
 -

21
 

1
/4

1 
1b

 
3

0
0

 -
21

 
3

/1
6

" 
2S

B
 

2
2

5
-

.2
1

 
1

/4
" 

1§
B

 
3

0
0

 -
2

1
 

c.
 

1
: 4

1
 h

rs
. 

10
0 

-
3

0
0

°F
. 

D
. 

3 
m

ln
s.

 
o

r 
ch

lp
p

ln
g

 a
rt

e
r 

ea
ch

 p
a
ss

. 
39

 m
ln

s.
 

g
ri

n
d

in
g

 
a
rt

e
r 

b
ac

k
-u

p
 s

tr
lp

 w
as

 
re

­
m

ov
ed

. 
W

el
d 

re
in

fo
rc

e
m

e
n

ts
 

gr
ou

nd
 
a
rr

. 

IA
-

M
ll

d
 S

te
e
l 

B.
 1

. 
2.

 
3

. 

II
 

5
/3

2
1 

2b
 

16
5 

-
2

1
 

II
 

5
/3

2
1 

4
b

 
1

6
5

 -
2

1
 

II
 

5
/3

2
• 

2b
 

1
6

5
 -

·2
1 

5
/3

2
• 

3S
B

0 
16

5 
-

0
2

1
 

le
. 

2:
 2

9
 h

rs
. 

12
0 

-
1

8
0

 
F

. 
ID

. 
3 

m
ln

s.
 

o
r 

c
h

ip
p

in
g

 a
rt

e
r 

ea
ch

 p
a
ss

. 
4

2
 m

ln
s.

 
g

ri
n

d
in

g
 

a
rt

e
r 

b
ac

k
-u

p
 s

tr
ip

 
w

as
 

re
m

ov
ed

. 
W

el
d 

re
ln

ro
rc

e
­

m
en

ts
 

g
ro

u
n

d
 o

rr
. 

B
.N

on
e 

L
 

u 
S

m
al

l 
am

ou
nt

 
o

r 
sl

a
g

 a
nd

 p
o

ro
si

ty
 

2 
25

21
 

t•
 5

1 
Im

· I
II

 
1

1
i 

th
ro

u
g

h
o

u
t 

th
e 

L
 

D
 

-
w

el
d

s 
19

-k
 

37
$n

 H
t 

M
-p

4 
P

to
je

~
tl

]e
 

A
.N

on
e1

1 
l.2

51
61

 
P

 
B

.N
on

e 
I 

R
 

2 
12

51
31

 
It

• L
 

6½
"1

 I
m

p
lI

II
 I 

8¼
 

u 

5
• D

 Im
tj 

II
 I 1

t 
9¾

 

P
as

se
d

 
ra

d
1

o
g

ra
p

h
 

S
m

a
ll

 a
m

ou
nt

 
o

r 
sl

a
g

 a
n

d
 p

o
ro

si
ty

 
th

ro
u

g
h

o
u

t 
th

e
 

w
el

d
s.

 

3
~

 P
JI: 

M
-~

 P
to

J
e
~

tl
*

 

A. 
}J

on
,1

 
c13

 
Ii" 

~
.N

on
e 

R
 

2 
1

3
 

1
• R

 

4¼
" 

,Im
p 

I 
1"

 
F

al
le

c1
 r

a
d

lo
g

ra
p

h
 

D
 · 

II
 

3
• 

D
U

e 
to

 e
x

c
e
ss

iv
e
 

4"
 

p
o

ro
si

ty
 a

n
d

 s
la

g
 

6
t•

 
3

/8
" 

c
ra

c
k

 I
n

 
u 

c
ro

ss
b

a
r 

37
n$

1 
H

~
 :M

-$
4 

P
ij

o
Je

4
t1

1
 

34
. 

·;
.~

 

~
 

:-·
~

 .-:; ·=
:a

 
_:::

 
~
 

_- ·-~
 ::i :·-~
 

·· ..
 ,,:.,

: 

:C
'.B

 
·=·-

-
.-

--=
 

---
= 

-=-
= 

=
 

.
. ( ]] -::
:: 
~
 

" 
-- ~J
 

··
-

--
~

 -i .--
~~

 

::_
-. .,

,...
 

-. 
,.:

M
 

-~
 

-~
 

---
-;:

:;;
. 
~
 

-~
 .:1
 



I ~
-

~
 

Ii
 

Ii
 

F
t 

~
:. I i I §c. ~ ~ i i Ii
 

E
E

' 

~
 I ll
 I I E:c ~ ""

= 
~

-

~
 

~
 

~
 

~
 

E
S

 

[
~ I ~ ~ 

IO
O

T
Z

F
IC

A
T

IO
II

 

i&
. 

F
ll

ll
ll

C
 l

lE
C

O
II

D
 

11
0.

 
·a

. 
D

A
T£

 O
F 

T
E

ST
 

C
. 

P
U

T
£

 1
10

. 
D

. 
A

R
_,

I 
II

U
O

FA
C

T
llf

tE
ft

 
E

. 
EL

EC
TI

IO
D

£ 
II

FC
!l

. 
f

. 
&

lll
lO

I 
FA

B
llI

C
&

T
O

ft 

,A
. 

A
D

-7
9f

: 
B

. 
8

/1
7

/4
3

 
c.

 
1

0
8

 
ID

. J
o

n
e
s 

&
 

L
au

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E
. 

H
a
rn

ls
c
h

!e
g

e
r 

C
o

rp
. 

F
. 

F
is

h
e
r 

T
an

k 
D

iv
is

io
n

 

A
. 

A
D

-8
00

 
B

. 
8

/2
5

/4
3

 
c.

 
1

0
2

 
D

. 
Jo

n
e
s 

g
 

L
au

g
h

li
n

 
S

te
e
l 

co
rp

. 
E

. 
F

.a
rn

1
sc

h
fe

g
er

 
C

o
rp

. 
F.

 
F

is
h

e
r 

T
a

n
k 

D
iv

is
io

n
 

A
. 

A
D

-0
00

 
E

. 
8

/2
5

/4
3

 
c.

 
10

3 
D

. 
Jo

n
e
s 

&
 

L
a
u

g
h

li
n

 
S

te
e
l 

C
O

:rp
. 

E
. 

P
.a

rn
is

c
h

!e
g

e
r 

C
o

rp
. 

IF
. 

F
is

h
e
r 

T
an

k 
D

iv
is

io
n

 

--
-

A
U

O
II

 
D

A
T

A
 

U
E

C
T

II
O

D
E

 
D

A
T

A
 

A
. 

P
U

T
E

 T
H

IC
J:

N
E

SS
 

A
. 

TY
PE

 
II

. 
TY

PE
 

B
. 

TI
IA

D
E 

N
A

IIE
 

C
. 

CA
III

IO
N

 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
C

 
D

. 
BI

O
i 

D
. 

C
U

ftR
EN

T 
&

 

£
. 

Pl
lO

C
E

SS
 

PO
LA

R
IT

Y
 

f.
 

H
EA

T 
Tl

lE
A

TI
IE

K
T 

T
E

II
P.

 
T

II
IE

 
Q

U
EN

CH
 

A
. 

1/
ZW

 
A. 

F 
B

. 
~

I
I
I
 

{ .
1

3
C

, 1
. 5

4
 

{1
.l!

B
M

n,
 .

2
6

S
i,

 
~
 ••

 1
-2

si
, 

.3
9M

0)
 

• 6
0M

o)
* 

c •
. 

2
8

 
B

. 
A

W
-2

-C
 

D. 
F

ac
e 

3
1

1
 

·c
. 

L
im

e 
B

ac
k 

3
2

1
 

D. 
IX

: 
R

EV
 

E
. 

-
o 

F.
 

1
8

0
0

 
F

. 
1

/ 2
 

h
r.

 
w

at
er

 
8'

75
°F

. 
1

-1
/2

 
h

rs
. 

A
ir

 

A
. 

1
/2

9 
A

. 
F 

B
. 

R
-I

II
 

{.
1

3
C

, 1
. 5

4 
(1

. 4
0M

n,
. 2

5S
1,

 
M

n
,.

1
2

si
, 

.5
2H

o)
 

.6
0M

o)
* 

c.
 -

~
 

B
. 

A
W

-2
-C

 
D

. 
F

ac
e 

3
6

3
 

C
. 

L
im

e 
B

ac
k

 3
6

3
 

D
. 

IX
: 

E
.
-

F.
 

1e
oo

°F
. 

1
/2

 
h

r.
 

w
at

er
 

8
7

5
°F

. 
1

-1
/2

 
h

rs
. 

A
ir

 

A
. 

1
/2

9 
~
 

F 
B

. 
R

-I
II

 
{.

 i
3C

, 1
. 5

4 
(1

.8
6

M
n

,.
 2

6
S

i,
 

M
n,

. 
12

S
1,

 
• 3

9M
o)

 
.8

0M
O

)*
 

" 
.2

8
 

B
. 

A
W

-2
-C

 
D

. 
F

ac
e 

3
1

1
 

C
. 

L
ir

e
 

B
ac

k.
 3

2
1

 
D

. 
DC

 
E:

. 
-

Ii
'. 

16
00

°F
. 

1
/2

 
h

r.
0
W

at
er

 
8

7
5

 F
. 

1
-1

/2
 

h
rs

. 
A

ir
 

!*
W

el
d 

M
et

al
 

J
O

II
IT

 
D

l!
S

IG
II

 
'W

E
LD

I!
IG

 
P

R
O

C
E

D
U

R
E

 

A
. 

C
ftO

O
V

E.
 

IN
CL

U
D

ED
 

A
. 

B
A

C
K

IN
G

 
A

N
G

LE
. 

RO
OT

 
F A

C
[ 

P
A

S
S

E
S

 
t 

B
. 

ftO
O

T 
.C

A
P 

. 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
EL

. 
N

O
. 

TY
PE

 
A

II
P.

 
Y

. 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

1
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
R

C
W

N
 

TY
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

TI
M

E 
&

 
IN

TE
R

 
PA

SS
 

TE
IIP

EI
IA

TU
R

E 
D

. 
RE

IIA
RK

S 

A
. 

SV
 4

5
o

 
~
 

M
ll

d
 
s
te

e
l 

B
. 

3
/8

• 
B

. 
c.

 
F

la
m

e 
1

. 
II

 
5

/3
2

" 
2b

 
1

6
5

 -
2

1
 

c
u

tt
in

g
 

2
. 

II
I 

5
/3

2
• 

4b
 

1
6

5
 -

21
 

G
ri

n
d

in
g

 
3

. 
II

 
5

/3
2

" 
3b

 
1

6
5

 -
21

 
5

/3
2

" 
3S

B
 

1
6

5
 -

2
1

 
c.

 
2

: 
2

2
 m

in
s.

 
1

4
0

° 
-

3
0

0
°F

. 
D

. 
3 

m
ln

s.
 

c
h

ip
p

in
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
4

5
 m

ln
s.

 
g

ri
n

d
in

g
 a

ft
e
r 

re
m

o
v

al
 
o

f 
b

ac
k

-u
p

 s
tr

ip
. 

W
el

d 
re

in
-

ro
rc

em
en

ts
 

gr
ou

nd
 
o

rr
. 

A
. 

SV
 4

5
o

 
A

. 
M

ll
d

 s
te

e
l 

B
. 

3
/8

" 
B

. 
c.

 
F

la
m

e 
1

. 
I 

3
/1

6
" 

1
a 

2
2

5
 -

21
 

c
u

tt
in

g
 

2
. 

I 
1

/4
" 

2
a

 
3

2
5

 -
21

 
G

ri
n

d
in

g
 

3
. 

II
I 

5
/3

2
" 

2b
 

16
5 

-
21

 
1/

4"
 

lb
 

30
0 

-
21

 
5

/3
2

• 
2S

B
 

1
6

5
 -

21
 

1
/4

" 
lS

B
 

3
()

()
 

-
21

 
c.

 
1

: 2
5 

h
rs

. 
1

4
0

° 
-

1
8

o
°F

. 
D. 

4 
m

in
s.

 
o

r 
ch

iP
J>

in
g 

a
ft

e
r 

ea
ch

 p
a
ss

. 
3

2
 m

in
s.

 
o

r 
g

ri
n

d
in

g
 a

rt
e
r 

b
ac

k
-u

p
 

s
tr

ip
 w

as
 

re
m

o
v

ed
; 

W
el

d 
re

in
fo

rc
em

en
t 

g
ro

u
n

d
 o

rr
. 

-

~
 

4
5

°s
v

 
A

-
M

ll
d

 
s
te

e
l 

B
. 

3
/ 8

• 
B

. 
c.

 
F

la
m

e 
1

. 
I 

3
/1

8
1 

1
a 

2
2

5
 -

21
 

c
u

tt
in

g
 

2
. 

II
I 

1
/4

• 
la

 
3

2
5

 -
2

1
 

G
ri

n
d

in
g

 
3

/1
6

" 
2b

 
2

2
5

 -
21

 
3

. 
II

I 
3

/1
6

" 
2b

 
2

2
5

 -
21

 
1

/4
" 

lb
 

3
0

0
 -

21
 

3
/1

6
• 

2S
B

 
2

2
5

 -
2

1
 

1
/4

1 

C
. 

1
:3

3
 h

rs
. 

1S
B

0 
3

0
0

 -
0

21
 

16
0 

-
18

0 
F.

 
D

. 
4 

m
in

s.
 

c
h

ip
p

in
g

 a
ft

e
r 

ea
ch

 
p

a
ss

 •.
 3

2
 m

ln
s.

 
g

ri
n

d
in

g
 
to

 
c
le

a
n

 a
ft

e
r 

re
m

o
v

al
-o

f 
b

a
c
k

-
u

p
. 

W
el

d 
re

1
n

ro
rc

em
en

t 
g

ro
u

n
c 

o
rr

. 

H
E

A
T

 

A
. 

PR
E 

H
 

VE
L

. 
B

. 
PO

ST
 

f/
S

 

·-
-
-

-
-

· 

A
.N

on
e 

1 
25

19
 

B
.N

on
e 

2 
25

18
 

37
m

l 

A
.N

on
e 

1 
25

21
 

B
.N

on
e 

2 
25

21
 

3 
25

28
 

4 
~

52
6 

5 
~

1
4

 

6 
~

5
3

2
 

37
1m

 

A
.N

on
e 

1 
~5

09
 

B
.N

on
e 

2 
~

3
3

 

3 
85

28
 

37
11

' 

-~
--

·-
--

~
--

-
-
-
·-

·-
··

·-
_

, __
 

---
-'-

---
---

· 
_ _;

__
__

__
-

. ...
:...

.·::
· 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

•A
R

K
S

 0
11

 
C

R
A

C
K

I!
IG

 

L
O

C
A

T
IO

!I
 

O
F

 
H

 
C

R
A

C
K

I!
IO

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
. E

T
C

, 

L
.L

. 
R

.L
 

C
 B

. 
LO

C
. 

TY
PI

 
A

 M
T 

·
-

-
--

-
--

-
½

' 
5½

" 
F

a
ll

e
d 

ra
d

lo
g

ra
p

h
 

L
 

u 
1

/ 4
" 

cr
a
c
k

 
in

 
c
ro

s
s

b
a
r 

H
" 

7½
",

 I
m

r 
I 

2¾
 

S
m

al
l 

am
o

u
n

t 
o

f 
L

 
Ij

 
II

 
IH

 
sl

a
g

 a
n

d
 
p

o
ro

si
ty

 

9¼
 

th
ro

u
g

h
o

u
t.

 
th

e 
'w

e
ld

s
 

11 
H

E 
M

-E
 4

 
P

r o
Je

c 
t1

l1
 

2
" 

4
• 

P
as

se
d

 
ra

d
io

g
ra

p
h

 
L

 
D

 
~

o
d

er
~

te
 a

m
o

u
n

t 
o

f 
sl

a
g 

an
d 

p
o

ro
si

ty
 

2n
 

3
t"

 
th

ro
u

g
h

o
u

t 
th

e
 

R
 

u 
w

el
d

s 

¼"
 

7½
" 

Im
~ 

II
I 

¾
 

L
 

u 

H
• 

5"
 

L
 

D
 

2½
" 

12
½

" 
R

 
D

 
.!

.R
 

7"
 

I:r
rp

 I
II

 
4

1
 

. L
 

I]
 

1
-
-

4
t'

 
H

E 
~

5
 1

 P
r 

)J
ee

 .. n
e 

1
" 

3½
" 

Im
p 

II
 

2
• 

F
a
il

e
d

 r
a
d

io
g

ra
p

h
 

L
 

TJ
 

E
x

ce
ss

iv
e 

i!
li

>
er

fe
ct

 
ru

si
o

n
 a

nd
 

p
o

ro
si

ty
 

½"
 

8%
" 

Im
p 

I 
3

• 
R

 
D

 
II

 
.L

 . 
½"

 2
i"

 
Im

v 
II

 
9"

 
L

 
U

3 
"'3

/8
 ' 

X
 

p
-1

/ 2
• 

o
p

en
in

g
 

w.
:i 

~
 

HE
 

'M
-

)4
 

p 
oJ

e,
 t

1
1

 i 

35
. 

o~=
 

='
i:!

iii 
~
 

-~
 =
 ----=

 
~
 

-:
;-

c:
:a

 
_;

:~
 ·--
=

""
 

7
~

 

·
~

 ~
 

'=
'=

=
 

....
.. 

.•~
 

-=
 

~:~_:
 

--.
-:r

:;;
; 

-~
 

~~ 
-=

 
~
 

~
 

-=
-

~
 

~
 

·=
 

: 
·-

-
c 

.._
,.

;.
. 

::...
..--

:.-: 
"'."

~
 



I ~ =· ~- ~ I ~ c=
-c

 
IE

::.
 

~
 

E
=

. -·
 ~:
 

~
­

'=
=

 
ea

,·
 

~
-

~
 

=-= ~
:~ 
~
 

-- ~
 
~
 

==
-.:. 

,..
,._

-
. 

~
.­
~
 

rr
-·

 
~

: 

;-
. 

~
 

~
 

5 ~
: 

f,
:E

c
. 

~
 

...;
.,_ 

·_ 

a:
:-..

::
-·

· 
~
 

-=
--

~
-

~
 

:n
;,:

i::-
.;:

-

=-~
 

~
 

i=
!=

:;
::

 

e
~-

~
­

~
~-

. 

e=
i_-

_ 
=

=
"
­

~
-­

-:-
--:-_

 
=

-
_ . 

.E
. 

:--:
 :_

 

~
--

=--
-

=
 

ID
M

T
IT

IC
A

T
IO

II
 

1
&

. 
T

lf
tI

N
C

 
ftE

C
O

ftD
 

N
O

. 
11

. 
D

A
TE

 
O

F 
T

E
ST

 
C

. 
PL

A
TE

 
J;

O
. 

A
U

O
JI

 
D

A
T

A
 

A
. 

~L
A

TE
 .

T
H

lC
U

IE
SS

 
II

. 
1·

TP
E 

C
. 

C
A

ftl
lO

H
 

CO
N

TE
N

T 
D. 

A
ft

llO
ft

 
•.

lll
U

FA
C

TU
ftE

R
 

ID
. 

B~
H

 
£

. 
EL

EC
TR

O
D

E 
•F

C
ft

. 
E

. 
PR

O
C

ES
S 

F
. 

AR
•O

R 
FA

B
R

IC
~T

ry
R

 
F

. 
H

EA
T 

TR
EA

TM
EN

T 

iA
. 

~
B

O
O

 
,B

. 
8

/2
5

/4
3

 
c.

 
1

0
4

 

ID
. 

,r
on

es
 &

 
L

au
g

h
ll

n
 

S
te

e
l 

C
cr

p
. 

E.
 

F
ar

n
1

sc
h

fe
g

er
 

C
o

rp
. 

F.
 

F
is

h
e
r 

T
an

k
 

D
iv

is
io

n
 

A
. 

A
ir

8
0

0
 

B
. 

8 
{

2
5

/4
3

 
c_

 
.0

5
 

D
. 

Jo
n

es
 t

 
L

au
g

h
li

n
 

S
te

e
l 

C
or

p.
 

E
. 

R
a
rn

is
c
h

re
g

e
r 

C
or

p.
 

F'
. 

F
is

h
e
r 

T
an

k 
D

iv
is

io
n

 

A
. 

A
D

-8
t>

8 
B

. 
9 

/.3
/4

3 
c.

 
11

1 
n.

 
Jo

n
e
s 

&
 

L
au

g
h

li
n

 
S

t.
ee

l 
C

or
p.

 
E

. 
F

ar
n

ls
c.

h
fe

g
er

 
C

or
p.

 
F

. 
fl

,0
h

e
r 

'l'
an

lc
 

D
!v

ls
lo

n
 

T
E

M
P.

 
T

i~
E

 
Q

U
EN

CH
 

IA.
 

1
/2

"
 

!B.
 

R
-I

II
 

(1
.8

8
:M

n
,.

2
6

S
1

, 

~• :
~:M

o) 
• 

F
ac

e 
3

1
1

 
B

ac
k

 3
2

1
 

1r: 
i;

O
o

F
. 

1
/2

 
h

r.
 0

W
at

er
 

8
7

5
 

F.
 

1
-1

/2
 

h
rs

. 
A

ir
 

~
-

1
/2

a
 

F· 
R

-I
II

 

b (1
.t

'B
'l"

n,
 .

2
8

S
1

, 
.3

9'
1-

'o
) 

•
•
 2

8
 

;

-
F

ac
e 

3
1

1
 

B
ac

k
 3

2
1

 

: 
1

6
0

0
°F

. 
1

/2
 

h
r.

 
'W

at
er

 
8

7
5

°F
, 

1
-1

/2
 

h
rs

. 
A

lr
 

A
. 

1 
/2

" 
B

. 
R

-I
II

 
(1

. 8
5

J-
'n

,.
 2

5S
1,

 
.2

5M
o)

 
C

 •
•
 2

5 
ID.

 
F

ac
e 

3
1

1
 

B
ac

k
 3

2
1

 
E

 
-

F:
 

1B
00

°F
'. 

1
/2

 
F

r.
0

W
at

er
 

8
7

5
 

F
. 

1
-1

/2
 

h
rs

. 
A

ir
 

U
E

C
T

R
O

D
E

 
D

A
T

A
 

I 
J
O

I/
tT

 
D

E
S

IG
/t

 

A
. 

TY
PE

 
IA

. 
G

R
O

O
V

E.
 

IN
C

LU
D

ED
 

B
. 

TR
A

D
E 

NA
M

E 
A

N
G

LE
. 

_H
OO

T 
FA

CE
 

C
. 

C
O

A
TI

N
G

 
8

. 
RO

O
T 

·C
A

P 
D

. 
C

U
nl

\E
N

T 
&

 

PO
L

U
II

T
T

 

A
. 

F 
(.

1
3

C
, 

1
.5

4
 

M
n,

 .
1

2
8

1
, 

.8
0

!1
0

)>
i: 

B
. 

A
W

-2
-C

 
C

. 
L

im
e 

D
. 

DC
 

A
. 

F (.
1

3
C

, 1
.5

4
 

M
n

,.
1

2
s1

, 
• 8

0l
1o

) *
 

B
. 

A
lf

-2
-C

 
C

. 
L

im
e 

D
. 

DC
 

RE
V 

A
. 

F 
(.

1
3

C
, 

1
.5

4
 

·l1
11

,. 
1

2
S

1
, 

.6
01

'1
0)

* 
B

. 
A

\-
~2

-C
 

C
. 

L
im

e 
D.

 
IX

! 

*W
el

d 
l"

et
al

 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 

A
. 

4
5

°s
v

 
B

. 
3

/ 8
 •

 
c.

 
F

la
m

e 
C

u
tt

in
g

 
G

ri
n

d
in

g
 

A
. 

4
5

°s
v

 
B

. 
3

/ 8
" 

c.
 

F
la

m
e 

C
u

tt
in

g
 

G
ri

n
d

in
g

 

A
. 

4
5

°s
v

 
B

. 
3

/8
1 

C
. 

F
la

n:
e 

C
u

tt
in

g
 

G
ri

n
d

in
g

 

JI
E

LD
IF

IG
 

P
R

O
C

E
:;

U
R

E
 

H
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

,S
 

R
E

M
A

R
K

S 
O

N
 

C
R

A
C

K
IN

G
 

A
. 

B
A

C
U

N
C

 
A

. 
PR

E 
H

 
Y

E
L

. 
L

O
C

A
T

IO
N

 
O

F
 

H
 

C
R

;i
C

K
lN

O
 

R
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

.E
T

C
. 

PA
SS

ES
 

1s.
 P

O
ST

 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
E

L
. 

N
u.

 
TY

i'<
: 

A
M

P.
 

V
. 

F
IS

 
L

.L
. 

R
.L

 
C

B
. 

LO
C.

 
TY

P 
AM

T 

1
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
RO

J N
 

TY
PE

 
C

. 
TO

TA
L 

V
EL

D
IM

G
 

T
IN

E
 

&
 

IN
TL

R
 

FA
SS

 
T

E
II

PE
U

'!'
U

R
E

 
D

. 
R

EN
A

f.;
;S

 

~
: 

1-
!l

ld
 

1
. 

s
te

e
l 

2
. 

3
. 

I I I 

3
/1

6
" 

1
a
 

2
2

5
 -

2
1

 
1

/4
" 

2
a
 

3
2

5
 -

2
1

 
1

/4
" 

la
 

3
0

0
 

-
2

1
 

1
/ 4

" 
1S

B
 

3
0

0
 

-
21

 
C

. 
1:

 0
9 

h
rs

. 
1

4
0

° 
-

1
8

o
°F

. 
In. 

3 
m

1n
s.

 
c
h

ip
p

in
g

 
R

rt
.e

r 
ea

ch
 o

n
e.

 
W

el
d 

re
in

fo
rc

~
~

e
n

t 
gr

ou
."

ld
 '

o
r 

r.
 

~
: 

M
il

d
 s

te
e
l 

1
. 

I 
3

/1
6

';
 

1
a 

2
2

5
 -

21
 

2
. 

I 
1

/4
" 

2
a 

3
2

5
 -

21
 

3
. 

! 
1

/4
" 

1
a 

3
0

0
 -

21
 

1
/4

"
 

1S
B

 
3

0
0

 -
2

1
 

k:.
 

1
.0

8
 h

rs
. 

1
4

0
° 

-
3

C
0

°F
. 

p. 
3

·m
1n

s.
 

ch
1p

_p
1n

g 
a
ft

e
r 

ea
ch

 p
a
ss

. 
4

5
 

m
1n

s.
 

g
ri

n
d

in
g

 
a
ft

e
r 

m
ll

d
 s

te
e
l 

b
ac

k
-u

p
 w

r.s
 

re
m

ov
ed

~
 

W
el

d 
·r

e
in

fo
rc

e
m

e
n

t 
g

ro
u

n
d

 
o

rr
. 

A
, 

1
/4

 X
 

B.
 1

. 
2.

 
3

. 

I I I 

1 
n 

M
ll

d
 

s 
te

c
l 

3
/1

6
" 

1
a
 

2
2

5
 -

2
1

 
1

/4
1 

2
a
 

2
2

5
 -

2
1

 
1

/4
" 

la
 

2
2

5
 -

2
1

 
1

/4
" 

1S
B

 
2

2
5

 -
2

1
 

c
. 

1:
 1

2
 h

rs
. 

1
2

0
° 

-
3

0
0

°F
. 

D
. 

3 
m

in
s.

 
c
h

ip
p

in
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
3

0
 m

in
s.

 
g

ri
n

d
in

g
 a

ft
e
r 

b
ac

k
-u

p
 

st
rl

p
_

w
a
s 

re
m

ov
ed

. 
W

el
d 

re
in

fo
rc

e
m

e
n

ts
 

g
ro

u
n

d
 
c
ff

. 

...
. •

-·
•·-

+
--

~-
-+

--
L

-
-
-
-
-
-
-
-
-
-
-

fA
.N

on
e 

B
.N

on
~ 

1 
I 2

55
51

 
X

 

I I. 2 
~

5
2

5
 

I e
s
t 

l 
I 

i 
: 

3 
b1

9 
I 

! I 37
un

i 
H

E 

!A
.F

on
e 

1,
3.

N
o,

w
 !

 
I 

I 
. 

I 
I 

, ! 

I 

1 
~

5
2

1
 

2 
~

1
7

. 
I I 

3
" L

 

3 
~

1
1

 I
 2

½
 L
 

8-
P

I 
Im

pi
 I

I 
u 

, 1
½

"'
 6

P
I 

Im
p 

.. L:
 

J ,
:,," 

1-
:"

 
L

 

12
¾

 
iJ

 4
t 

D
 

7
" 

D
 

I II
 

II
I 

, 1
1 

I 

½"
I 

3½
' 

e•
 

1½
' 

l
-
-

1
H

' 

4 
12

50
91

 
l2

·P
1 

3½
'1 

0 
1 25

25
1 

x 
I 1 

I 1 :½1
· r

m
, 

r 
~

2
½

1
• 

e
s
tl

 
D

 
II

 
5

" 
I I 

v 
u•

 
1

9
."

 

37
lll

JI
I 

H
E 

IM
-5

4 
P

rq
Je

c
il

le
 

A
. N

on
e 

I 
1 

12
52

5 
B

.N
on

e 

2 
l2

51
B

 I 
1-:1

-~ R
 

"' 
12

51
6 

~I
 

4
1

2
5

2
0

1
 

2¾
1' R
 

H, 
3¾

" 
L

 
U

 

6
" D

 

¾"
', 

2¾
81

 I1
11

P! 
I 

14
n 

R
 

D
 I

 
I I

I 
3

1 

¾"
 

u 
f
-
-

7
• 

3?
'Jm

p 
E

E
i~

$
 P

rp
je

c~
1

le
 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 
n

o
ct

er
at

e 
am

ou
nt

 
ol

 
sc

a
tt

e
re

d
 
sl

a
g

 
an

d
 _

po
ro

sl
 t
y

 
ln

 
a
ll

 
th

e 
w

el
d

s 

P
as

se
d

 
ra

d
to

g
ra

p
h

 
S

m
al

l 
am

ou
nt

 
o

f 
sl

a
g

 a
n

d
 p

o
ro

si
ty

 

F
a
il

e
d

 r
ad

1
o

g
ra

p
h

 
E

x
ce

ss
iv

e 
c
ra

c
k

in
g

 
an

d 
im

p
e
rf

e
c
t 

fu
si

o
n

 
ir

. 
th

e
 

w
el

d
s 

).
fo

d
er

at
e 

am
ou

nt
 

o
r 

sl
a
g

 a
nd

 
p

o
ro

si
ty

 
th

ro
u

g
h

o
u

t 
th

e 
w

el
d

s 

36
. 



~
~

-

~
 ! L

~ i- :: : I- E
 [ t ' t ~--=

 r ;;
-- ~
 

~
- ~
 f ~
 

~
-

~
 

~
 

~
 

::,
_ i : ~ =- t ~ ~
 

;
-
-

l l
>

U
IT

I T
I 

C
A

 T
I O

lr
 

'A
. 

FI
R

IN
G

 
llE

C
O

llD
 

11
0.

 
8

. 
D

A
TE

 
O

F 
T

E
ST

 
C

. 
PL

A
TE

 
N

O
. 

D
. 

A
ftl

lO
ft 

•l
lD

FA
C

T
U

R
E

R
 

t.
 

EL
EC

TR
O

D
E 

•F
G

R
. 

F
. 

IR
•o

ft
 

FA
B

R
IC

A
TO

R
 

A
. 

A
l}

-8
(>

6 

I B
. 

9
/3

/4
3

 
c.

 
11

.2
 

I D
. 

G
re

at
 t

a
k

e
s 

S
te

el
 

C
or

p.
 

E
. 

P
ar

n
ls

ch
re

g
er

 
C

or
p.

 
F

. 
F

is
h

er
 T

an
k 

D
1v

is
1o

n 

A
. 

A
D

-8
8

8
 

B
. 

9
/3

/4
3

 
c.

 
1

1
3

 
D

. 
G

re
at

 L
ak

es
 

S
te

e
l 

C
or

p.
 

E.
 

F
ar

n
!s

ch
!e

g
er

 
C

or
p.

 
F

. 
F

is
h

er
 T

an
k 

· 
D

iv
1

si
o

n
 

A
.. 

.A
D

-6
6

6
 

E
. 

9
/3

/4
3

 
c.

 
11

4 
D

. 
G

re
at

 L
ak

es
 

S
te

e
l 

C
or

p.
 

E
. 

F
ar

n
is

ch
re

g
er

 
C

or
p.

 
F.

 
F

is
h

er
 T

an
lt

 
D

1v
1s

1o
n 

-
-
-
-
-
-
-
-

--

u
a

o
• 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

E
S

IG
N

 
II

E
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

A
. 

PL
A

TE
 

TH
IC

TN
ES

S 
IA

. 
TY

PE
 

!I
. 

TY
PE

 
C

. 
C

A
R

B
O

N
 

CO
N

TE
N

T 
D

. 
B

ll
lf

 

B
. 

TR
A

D
E 

N
A

Ii£
 

C
. 

C
O

A
TI

N
G

 
D

. 
C

U
R

llE
N

T 
&

 

PO
LA

R
IT

Y
 

A
. 

G
llO

O
V

E.
 

IN
CL

U
D

ED
 

IA
. 

B
A

C
[I

N
G

 
A

N
G

LE
, 

RO
O

T 
FA

CE
 

PA
SS

ES
 

B
. 

RD
O

T 
GA

P 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
TY

PE
 

AM
P

. 
V

. 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
· 

l
. 

~O
O

T 
TY

PE
 

E
. 

PR
O

C
ES

S 
F

. 
H

EA
T 

Tl
lE

A
T
•E

IIT
 

TE
•P

. 
T

II
IE

 
Q

U
EN

CH
 

A
. 

1
/2

" 
A

. 
F

. 
.A

,. 
40

'5
SV

 
B

. 
!t

-V
 

( .
13

C
, 1

. 5
4 

B
.-

3
/8

" 
(1

.4
6

M
n

,.
2

5
S

i,
 

M
n,

.1
2S

i,
 

C~
--

F1
.am

e 
.
.
 

.3
3

C
r,

 .·
15

M
o)

 ·
 

.0
13

C
r,

 
C

u
tt

in
g

 
c.

 
. 2

3
 

. 
· 

• 8
0M

O
) *

 
G

ri
nd

in
g 

D
. 

Fa
ce

 
32

1 
B

. 
A

W
-2

-C
 

B
ac

k 
32

1 
c.

 
Li

m
e 

E
. 

-
D

. 
D

C 
F

. 
16

50
 O

F.
 

1 
/2

 
h

r.
0
W

at
er

 
9&

> 
F

. 
1

/2
 

h
r.

 
A

ir
 

A
. 

1
/2

" 
B

. 
R

-V
 

(1
. 4

eM
n

,.
 2

58
1,

 
• 3

3C
r,

 .1
5M

o)
 

c .
• 2

3 
D.

 
F

ac
e 

32
1 

B
ac

k 
31

1 
E

. 
-

F.
 

16
50

°F
. 

1
/2

 
h

r.
 

W
at

er
 

9&
>°

F.
 

1
/2

 
h

r.
 

A
1r

 

A
. 

1
/2

" 
E

. 
R

-V
 

( 1
. 4

6!
-!n

, •
 2

5S
1,

 
• 3

3C
r,

 .1
5M

o)
 

c .
.
 23

 
D

. 
F

ac
e 

32
1 

B
ac

k 
3

1
1

 
E

. 
-

F.
 

18
50

°F
. 

1
/2

 
h

r 
W

at
er

 
93

0c
F

. 
1

/2
 

h
r.

 
A

ir
 

A. 
F 

,A.
 

(.
oa

c,
 1

. 5
4 

B
. 

l'
!n

, 
• 
12

S
i,

 
c.

 
.0

1
3

C
r.

 
• 0

01
-'o

) *
 

B
. 

A
W

-2
-C

 
C

. 
L

im
e 

D
. 

DC
 

A. 
F 

,A.
 

(.
13

C
, 1

. 5
4 

B
. 

M
n,

.1
2S

i,
 

C
. 

.0
13

C
r,

 
.6

0!
-!

0)
* 

B
. 

A
W

-2
-C

 
C

. 
L

im
e 

D
. 

-

*W
el

d 
:t

'e
ta

l 

45
°s

v 
3

/8
9 

F1
.am

e 
C

u
tt

in
g

 
G

ri
n

d
in

g
 

45
°s

v 
3

/8
" 

. 
2

. 
BO

DY
 

TY
PE

 
3

. 
G

llO
IN

 
TY

PE
 

· •
C

. 
TO

TA
L 

,E
L

D
IN

G
 

T
Ii

i£
 &

 
IN

TE
R

 
PA

SS
 

TE
IIP

E!
IA

TU
R

E 
D

. 
R

EI
IA

R
!:S

 

A
. 

1
/4

 x
 1

" 
M

il
d 

st
e
e
l 

K
 1

. 
II

 
5

/3
2

" 
2b

 
16

5 
-

21
 

2.
 

II
 

5
/3

2
" 

4b
 

16
5 

-
21

 
3

. 
II

 
5

/3
2

" 
3b

 .
 1

65
 -

21
 

5/
3Z

" 
3S

B
0 

_i
6

5
 _

0
21

 
C

. 
2:

 1
1

 h
rs

. 
12

0 
-

18
0 

F
. 

D
. 

3 
m

in
s.

 
ch

ip
p

in
g

 a
rt

e
r 

ea
ch

 p
as

s.
 

&
> 

m
in

s.
 

g
ri

n
d

in
g

 a
rt

e
r 

ba
ck

-u
p 

b
a
r 

w
as

 
re

m
ov

ed
. 

W
el

d 
re

!n
!o

rc
e
­

m
en

 ts
 g

ro
un

d 
o

ff
. 

A
. 

1
/4

 x
 1

" 
M

!l
d 

st
e
e
l 

B
. 1

. 
2 

• 
3

. 

I 
3

/1
6

" 
la

 
22

5 
-

21
 

I 
1

/4
" 

2
a 

32
5 

-
21

 
I 

1
/4

" 
la

 
3

2
5

 -
21

 
1

/4
" 

1S
B

0 
30

0 
-

0
21

 
C.

 
1:

 0
8 

h
rs

. 
12

0 
-

18
0 

F.
 

D.
 

3 
m

ln
s.

 
ch

ip
p

in
g

 a
ft

e
r 

ea
ch

 p
as

s.
 

30
 m

ln
s.

 
g

ri
n

d
in

g
 a

ft
e
r 

ba
ck

-u
p 

st
ri

p
 w

as
 

re
m

ov
ed

. 
W

el
d 

re
1

n
ro

rc
em

en
ts

 g
ro

un
d 

o
ff

. 

A
. 

1
/4

 x
 1

" 
M

il
d 

st
e
e
l 

B.
 1

. 
I 

2.
 

I 
3

. 
I 

3
/1

5
1 

la
 

2
2

5
 -

21
 

1
/4

" 
2

a
 

32
5 

-
21

 
1 

/4
" 

la
 

3
2

5
 -

21
 

1
/4

" 
1S

B
0 

32
5 

-
0
21

 
C

. 
1

:0
9

 h
rs

. 
12

0 
-

18
5 

F
. 

D
. 

3 
m

in
s.

 
ch

ip
p

in
g

 a
ft

e
r 

ea
ch

 p
as

s.
 

30
 m

in
s.

 
g

ri
n

d
in

g
 a

rt
e
r 

re
m

ov
al

 
of

 
ba

ck
-u

p 
st

ri
p

. 
w

el
d 

re
in

­
ro

rc
em

en
ts

 g
ro

un
d 

a
rr

. 

H
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

E
M

A
R

K
S 

O
N

 
C

R
A

C
K

IN
G

 

A
. 

PR
E 

B
. 

PO
ST

 
ff

 
I v

u
. I L

O
C

A
T

IO
N

 
O

F
 

ff
 

C
R

A
C

K
.I

N
D

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
.E

T
C

, 

F
IS

 
L

.L
. 

R
.L

 
c
a

. 
Lo

e
.I 

T
Y

P
 

~
M

T
 

A
.}

!o
ne

l 
1 

B
. N

on
e 

25
2~

 

2 
12

51
61

 X
 

2t
fii

•1
im

or
 v-

19
i" 

L
 

U
 

5"
 
I Im

p 
j 

I 
j 1 • 

D
 

II
 

1
" 

II
I 

5-
¼

" 
t
-
-
-

2
7

" 

--
-
-
-
-
-
-
-
-

P
as

se
d

 r
ad

io
g

ra
p

h
 

M
od

er
at

e 
am

ou
nt

 
o

r 
sl

a
g

 a
nd

 
p

o
ro

si
ty

 
th

ro
u

g
h

o
u

t 
th

e 
w

el
ds

 

3'7
!1j

m 
P

~ 
M

-(=
;4

 
P

to
Je

tt
1

1
~

 

A
. N

on
e!

 
1 

I 2
51

'i 
B

.N
on

e 

2 
I 2

5
0

~
 ¾

' L
 

3··
 l

2M
~ 

1
" 
16

" 
Im

p 
II

 
1"

 
R

 
U

 

4½
" 

Im
p 

II
 

8-
¼

' 
D

 
. I

II
 

t'
 

1 
"I 6

t"
 I I

ID
I>

 
L

 
D

 
I 

8"
 

1-1
!' 

F
ai

le
d

 r
ad

io
g

ra
p

h
 

3
/1

6
 • 

cr
ac

k
 i

n
 

cr
o

ss
b

ar
 

E
x

ce
ss

iv
e 

am
ou

nt
 

o
f 

im
p

er
fe

ct
 

fu
si

on
~

 
sl

a
g

 a
nd

 
p

o
ro

si
ty

 

19
1 

37l1
JII 

HJ 
M~

i4 
P

Jo
Je

!t
ll

 

A
. N

on
el

 1
 I

 25
12

 
B

.N
on

e 

2 
I 2

51
61

 ½;
 

3 
I 25

6d 
2

t•
 

L
 

4 
12

56
4 

lt
r9

• 
Im

p 
II

I 
11

• F
ai

le
d

 r
ad

io
g

ra
p

h
 

R
 

U
 

E
x

ce
ss

iv
e 

1m
pe

r­
re

c
t 

ru
si

o
n

, 
sl

a.
g

 
7½

 •
 

an
d 

p
o

ro
sl

 ty
 

D
 

e•
 u 

i~
j5

~
 

J
im

p
jI

II
~

 

9½
' 

37
nh

 F
El 

M
-$

4 
P

*
o

Je
tt

ll
~

 

37
. 

-=---~
 

.-:~
 

-~
 ~
 

-=m
 ~- ~-~ ~-

--
~ 

-~
 ~
 

~~
 

--:~
 
~
 

-
--:

:=
.::

::E
li 

==
 

----
:.i:

:29
 
~
 

:~
 

~~
 

~
 

--=
 

~~E
 



• ~ ~ -== E:' ~ i i ~ ii§' ~ I I ~ E
: 
~
 

g
,:

-
L

E
-

g =
c
 
~
 

~
 

~
­

.-
-

lD
P

T
IT

lC
A

T
lO

if
 

!1
. 

fI
R

IN
C

 
RE

CO
RD

 
N

O
. 

11
. 

D
A

TE
 

O
F 

T
t:S

T
 

C
. 

P
L

.I
T

£
 

~O
. 

D
. 

AR
IIO

R 
M

.ll
lU

FA
C

TU
ftE

R
 

£ 
.

. E
LE

C
TR

O
D

E 
•F

C
ft

. 
F

. 
lf

t•
OR

 
fA

!R
IC

A
T

O
R

 

j 
A

. 
A

D
-8

72
 

j 
B

. 
9

{
7

{
4

3
 

c.
 

H
-1

1
5

 
I D. 

Jo
n

e
s 

&-
L

a
u

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E
. 

F
a
rn

ls
c
h

re
g

e
r 

C
o

rp
. 

F
. 

F
is

h
e
r 

T
an

k
 

D
1v

1s
1o

n 

A
 • 

.A
D

-8
78

 
B

. 
9

/1
1

/4
3

 
c.

 
P.

-1
1e

 
D

. 
G

re
a
t 

L
ak

es
 

S
te

e
l 

C
o

rp
. 

E
. 

P
.a

rn
ls

c
h

re
g

e
r 

C
o

rp
 •.

..
. 

F
. 

F
is

h
e
r 

T
an

k
 

D
lv

ls
lo

n
 

A
. 

A
D

-8
B

e 
B

. 
9

/1
6

/4
3

 
C

. 
P

-1
1

7
 

D
. 

Jo
n

e
s 

g 
L

al
lg

h
l1

n
 

S
te

e
l 

C
o

rp
. 

E
. 

P
a
rn

1
sc

h
fe

g
e
r 

C
o

rp
. 

F
. 

F
is

h
er

 T
an

k 
D

1
v

1
s1

o
n

 

A
R

R
O

II
 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

A
. 

PL
A

TE
 

T
H

IC
lN

E
SS

 
A

. 
TY

PE
 

II
. 

TY
PE

 
B

. 
TR

A
D

E 
N

A
Ii£

 
C

. 
CA

RB
O

N
 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

D
. 

BH
H

 
O

. 
C

U
R

R
EN

T 
&

 

E
. 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
F

. 
H

EA
T 

TR
EA

TM
EN

T 
TE

M
P.

 
T

IK
E

 
Q

U
EN

CH
 

A
. 

1{
2

" 
A

. 
F 

B
. 

R
-I

II
 

(.
1

3
C

, 
L 

54
 

(1
.5

3M
n,

 .
1

8
S

i,
 

M
n,

 .
1

2
si

, 
.3

5M
0)

 
.6

0M
O

)*
 

c .
 •

 2
5

 
B

. 
A

\..
'-2

-C
 

D
. 

F
ac

e 
3

4
1

 
C

. 
L

im
e 

B
ac

k
 3

5
2

 
D

. 
DC

 
RE

V
 

E
 

-
F: 

1
6

2
5

°F
. 

1
/ 2

 
h

r.
0w

a
te

r 
88

0 
F

. 
1

/2
 

h
r.

 
A

1r
 

A
. 

1
/2

" 
IA

. 
F 

B
. 

R
-V

 
(.

1
3

C
,1

.5
4

 
(·1

. 4
/lM

n,
 •

 2
5

S
1

, 
!"

n
,.

1
2

s1
~

 
• 3

3
C

r,
 .1

5!
10

) 
.0

1
3

C
r,

 
c.

 
.2

3
 

.6
01

-f
O

)*
 

D
. 

F
ac

e 
3

5
2

 
B

. 
A

W
-2

-C
 

B
ac

k
 3

5
2

 
C

. 
L

im
e 

E
. 

-
F'

. 
1

6
5

0
°F

. 
1

/ 2
 

D
. 

DC
 

RE
V

 

h
r.

0
W

at
et

 
9

a
l 

F
. 

1
{2

 
h

r.
 

A
lr

 

A
. 

1
1

2
• 

A
. 

F 
B

. 
R

-I
II

 
(.

1
3

C
, 1

. 5
4

 
(1

.5
3!

-!
Il

, .
1

8
S

1
, 

M
n,

 .
1

2
s1

, 
.3

5M
o)

 
.0

1
3

C
, 

c.
 

.2
5

 
• O

O
M

o)
* 

D
. 

F
ac

e 
3

4
1

 
13

. 
A

W
-2

-C
 

B
ac

k
 3

5
2

 
c. 

L
im

e 
E

. 
-

o 
D

. 
AC

 
F

. 
1

e2
5

 
F.

 
1

/2
 

h
r.

0
\.

la
te

r 
8

8
0

 
F

. 
1

-1
/2

 
h

rs
. 

A
lr

 

*W
el

d 
M

et
al

 

-
J
O

I/
IT

 
D

E
S

 IG
/1

 
W

E
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

A
. 

B
A

C
K

IN
G

 
A

H
C

LE
. 

RO
OT

 
FA

CE
 

P
A

SS
E

S 

B
. 

RO
O

T 
CA

P 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 E
L

. 
NO

. 
TY

PE
 

AM
P

. 
V

. 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

1
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

C
R

C
. H

 T
Y

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
TI

M
E 

&
 

IN
TE

R
 

PA
SS

 
T

E
II

Pl
:IU

T
U

R
E

 
0

. 
~E

II
A

R
lS

 

A
. 

45
°S

V
 

A
. 

M
il

d
 
s
te

e
l 

B
. 

3{
 a

• 
B

. 
C.

 
F

la
m

e 
1

. 
I 

3{
 1

6"
 

la
 

2
5

0
 -

2
1 

C
u

tt
in

g
 

2
. 

II
I 

1
/4

" 
1

a 
G

ri
n

d
in

g
 

2
b

 
3

5
0

 -
21

 
3

. 
II

I 
5

/3
2

" 
2

b
 

2;
()0

 
-

21
 

1
/ 4

• 
lb

 
3

5
0

 -
21

 
5

/3
2

" 
2S

B
 

20
0 

-
21

 
1

/4
"

 
1S

B
0

~3
50

 -
2
0 

,,, 
1:

 3
3

 m
l'n

s.
 

17
0 

r.
 

-
3B

0 
F

. 
., .

 
'D

. 
3 

m
ln

s.
 

c
h

lp
p

ln
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
1

9
 m

1n
s.

 
g

r1
n

d
ln

g
 

a
ft

e
r 

ba
r.

K
-u

p 
s
tr

ip
 w

as
 

re
-

m
ov

ed
. 

R
el

n
fo

rc
em

en
t 

o
ff

. 

A
. 

4
5

°s
v

 
IA

. 
M

ll
d

 s
te

e
l 

B
. 

3
/ 8

" 
IB

. 
c.

 
F

la
m

e 
1

. 
I 

3
/1

6
" 

1
a 

25
0 

-
21

 
C

u
tt

in
g

 
2

. 
II

I 
1

/4
" 

1
a
 

G
rl

n
d

ln
g

 
2b

 
35

0 
-

21
 

3
. 

II
 I 

5
/3

2
" 

2b
 

20
0 

-
21

 
1

/4
" 

lb
 

35
0 

-
21

 
5

/3
2

9 
2S

B
 

20
0 

-
2

1
 

1
/4

" 
1S

B
0 

3
5

0
 -

0
21

 
n

. 
1

: 3
1

 l
1

rs
. 

1
2

0
 

-
3B

0 
F

. 
D.

 
3 

m
ln

s.
 

ch
lp

p
 I

n
g

 a
ft

e
r 

ea
ch

 p
a
ss

. 
2

0
 m

1
n

s.
 

g
ri

n
d

in
g

 
a
rt

e
r 

b
ac

k
-u

p
 w

as
 

re
m

o
v

ed
. 

R
ei

n
fo

rc
em

en
t 

g
ro

u
n

d
·o

rr
. 

A
. 

45
of

N
 

~-
M

ll
d

 
s
te

e
l 

B
. 

3
{

8
" 

3.
 

C
. 

F
la

m
e 

L 
I 

3
/1

6
" 

la
 

2
5

0
 

-
21

 
C

u
tt

in
g

 
2

. 
II

I 
1

/4
" 

la
 

G
rl

n
d

ln
g

 
2

b
 

3
5

0
 -

21
 

3
. 

II
I 

5
/3

2
" 

2b
 

20
0 

-
21

 
1

/4
" 

lb
 

3
5

0
 -

2
1

 
5

/3
2

" 
2S

B
 

20
0 

-
21

 
1

/4
" 

18
B

0 
3

5
0

 -
0
2

1
 

t:.
 

1
: 5

4
 h

rs
. 

16
0 

-
40

0 
F

. 
b

. 
R

el
n

ro
rc

er
r.

en
 t 

g
ro

u
n

d
 

o
rr

. 

~••
5.~

";-.
 ~••

 
L

 -
-
;
 

; 
~
~
 .. t~·

~: ·,-
:;::

'"-
_

.:
..

:;
:.

..
:.

..
..

.-
--

=
-~~
 

H
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

E
N

A
R

K
S

 
O

N
 

C
R

A
C

K
IN

G
 

A
. 

PR
E 

H
 

V
E

L.
 

L
O

C
A

T
IO

N
 

O
F 

H
 

C
R

A
C

K
IN

G
 

!l
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

.E
T

C
. 

B
. 

PO
ST

 
rt

s 
L

.L
. 

R
.L

 
C

 B
. 

LO
C

. 
TY

PJ
 

A
 IIT

 

---
·-

-
.
..

 
-

-
-
-

--
-

f
.
-

-
. 

A
.N

on
e 

1 
2

51
3 

1~
 ff

 
6-

P
 

F
a
il

e
d

 
ra

d
lo

g
ra

p
h

 
B

.N
rm

r: 
R

 
u 

3
/8

g
 

tr
a
n

sv
e
rs

e
 

c
ra

c
k

 
ln

 u
p

p
er

 
2 

2
5

1
8

 
H

" 
g

~
• 

ri
g

h
t 

le
g

 w
el

d
 

R
 

D
 

S
m

al
l 

am
o

u
n

t 
o

r 
sl

a
g

 a
t 

b
o

th
 

;; 
25

18
 

a•
 5

2
" 

Ju
n

c
ti

o
n

s 
R

 
tr 

4 
25

9
2

 1
-p

 
~

" 
I I 

R
 

D
 

I 

37
ill

f 
HE

 M
-5

 ~ 
P

,' 
J e

c
b

1
e 

A
.J

-Jo
n

e 
1 

2
5

11
 

¾f
f 

3½
" 

Im
p!

 
I 

2
t 

p
a~

se
d

 
ra

d
lo

g
ra

p
h

 
B

. n
o

ne
 

R
 

u 
II

 
¾

 
S

m
al

l 
am

o
u

n
t 

o
r 

sl
a
g

 
th

ro
u

g
h

o
u

t 
II

 
3

" 
V

 
½

" 

2 
2

5
3

4
 

2½
" 

B
t"

 
R

 
D

 

3 
2

5
3

4
 

2
• 

7-
¼

" 
Im

p 
II

 
4

" 
L

 
u 

0 
II

I 
i'

 
V

 
½"

 
4 

25
37

 
X

 
5:

P
 

0 
V

 
½"

 
D

 
- lG

t
' 

37
m

m
 

H
E 

M
-&

 
PR

C 
uE

C
 '
II

E
 

[A
.N

on
e 

1 
2

4
9

5
 

i"
 4

" 
P

as
se

d
 

ra
d

1
o

g
ra

p
h

 
13

. N
on

e 
R

 
D

 
M

o
d

er
at

e 
8J

ll
0u

nt
 
o

f 
p

o
ro

s1
 ty

 
th

ro
u

g
h

o
1
1

t 
2 

2
5

1
5

 
X

 
½

· 
Im

p 
II

I 
7

t'
 

-~
 -~
 

_· 
_;

~
 

u 

3 
2

5
2

4
 

12
½-

S
i"

 
0 

I 
II

 
¾'

 
R

 
TJ

 

4 
2

5
2

2
 
t•

 
7¾

• 
Im

p 
II

 
6¾

' 
L

 
D

 
II

I 
2t

" 
._

__
 

37
rr

 Ill
 

HE
 

M
-l 

14
 P

r 
bJ

ec
 t

1l
1 

16
½

 

38
. 

I 



i~
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

E
•A

R
K

S
 

O
N

 
C

R
A

C
K

IN
G

 
I 

~
 

ll
>

IJ
IT

1
'1

C
A

T
IO

II
 

A
U

O
R

 
D

A
T

A
 

U
E

C
T

R
O

D
E

 
D

A
TA

 
J
O

IN
T

 
D

E
S

IG
N

 
'I

IE
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

-::..~
 

II
. 

T
ll

lU
G

 
!IE

C
O

IID
 

11
0.

 
A

. 
PL

A
TE

 
T

H
IC

IN
E

SS
 

A
. 

TY
PE

 
A

. 
C

IIO
O

V
E.

 
IN

CL
U

D
ED

 
A

. 
B

A
C

H
N

G
 

A
. 

PR
E 

H
 

V
U

. 
L

O
C

A
T

I0
/1

 
O

F
 

H
 

C
R

A
C

K
IN

G
 

R
A

D
lO

G
R

A
P

H
 I

C
 

R
E

S
U

L
T

S
 .E

T
C

, 

•
. 

D
A

TE
 

O
F 

TE
ST

 
II

. 
TY

PE
 

B
. 

TR
A

D
E 

M
AN

E 
A

N
C

LE
. 

RO
O

T 
FA

CE
 

PA
SS

ES
 

B
. 

PO
ST

 
F

IS
 

L
.L

. 
R

.L
 

C
B

. 
LO

C
. 

TY
P 

~ 
NT

 
C

:. 
PL

J.
T

E
 

11
0.

 
C

. 
CA

RB
O

N
 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

B
. 

IIO
O

T 
GA

P 
B

. 
D

E
PO

Sl
!!

O
N

 
S

IZ
E

 
EL

. 
HO

. 
TY

PE
 

A
kP

. 
V

. 

D
. 

&
11

11
01

1 
ll&

IIU
F&

C
TU

IIE
II 

D
. 

BH
N 

D
. 

CU
RR

EN
T 

&
 

C
. 

PL
A

TE
 

PR
EP

A
H

A
TI

O
N

 
l.

 
RO

O
T 

TY
PE

 

E
. 

EL
EC

TR
O

D
E 

II
FC

II
. 

E
. 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
2

. 
BO

DY
 

TY
PE

 

F
. 

&
11

11
01

1 
FA

II
II

IC
A

TO
II

 
F

. 
H

EA
T 

TI
IE

A
TN

EN
T 

3
. 

G
R

O
IN

 
TY

PE
 

T
E

II
P.

 
T

II
IE

 
Q

U
EN

CH
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IN
E

 
&

 
IN

TE
R

 
PA

SS
 

TE
N

PE
IIA

TU
R

E 
D

. 
R

EN
A

R
[S

 

. 
A

. 
A

 
10

91
2 

A
. 

1
/2

" 
A

. 
F 

A
. 

4
5

° 
SV

 
A

. 
C

op
pe

r 
A

.t
·o

ne
 

1 
25

~1 rr~
r-1 

8
" 

I B
. 

1
1

/9
/4

3
 

B
. 

R
 I

II
 

• 
17

C
 

1
. 9

 
Il

 
B

 . 
B

.N
on

e 
19

5 
p 

C
. 

12
2 

1
. 5

2M
n 

• 1
9S

1 
B

. 
1 

/8
" 

1 
• 

I 
5

/3
2

" 
la

 
15

0 
2

2
 

2 
2

5
2

3
 
i"

 
7

i"
 

IM
P 

I 

I D. 
Jo

n
e
s 

&-
.O

O
S1

 
.0

1
4

S
 

.0
1

0
S

 
C

. 
F

la
m

e 
2

. 
I 

5
/3

2
" 

la
 

1
5

0
 

2
2

 
R

 
D

 
s 

S
m

al
l 

am
o

u
n

t 
o

r 

L
au

g
h

ll
n

 
• 0

27
P

 
.5

9M
o 

.•
 0

22
P

 
c
u

tt
in

g
 • 

3
. 

l 
1/

4"
 

la
 

3
2

5
 

26
 

27
5

• 
p

o
ro

si
ty

 a
n

d
 
sl

a
g

. 

E
. 

P
.a

rn
is

ch
re

g
er

 
c 
•
•
 2

ac
 

.5
9M

o 
G

ri
n

d
in

g
 

S
ea

l 
b

ea
d

 -
I 

F.
 

F
is

h
e
r 

T
a

n
lc

 
D

-
F

ac
e

· 3
0

2
 

B
. 

A
W

-2
C

 
3

/1
6

" 
la

 
2

2
5

 
26

 
8 

D
iv

is
io

n
. 

B
ac

k
 3

0
2

 
C

. 
L

im
e 

c.
 

1 
h

r.
 

1
8

 m
1

n
u

te
s 0 

0 
E

. 
i6

2
5

°F
-½

 h
r 

D
. 

D
C

-R
EV

 
13

0 
F 

-
3

0
0

 F
 

F.
 

D
. 

G
ri

n
d

in
g

 
ti

m
e 

3
7

 m
in

u
te

s.
 

w
at

f,
r 

88
0 

F 
½

 h
r 

~
 

:i
i 

A
. 

A
 1

0
9

1
2

 
.A

. 
1 

/2
" 

A
. 

F 
A

. 
4

5
 S

V
 

A
. 

C
o.

1J
pe

r 
A

.N
on

e 
1 

H
P

 
z. 

~ 
-_.

.:: 

B
. 

1
1

/9
/4

3
 

B
. 

R
 I

II
 

.2
0

c
 

B
. 

1
/8

" 
B.

 
B

.N
on

e 
8 

p 

c
. 

1
2

3
 

1
. 5

2'
K

n 
1

. 7
4'

K
n 

C
. 

F
la

m
e 

1
. 

I 
5

/3
2

R
 

la
 

1
5

0
 

21
 

L
 

u 
D

. 
Jo

n
es

 
&

 
• 

0
9

S
1

.0
1

4
S

 
.3

9
S

i 
c
u

tt
in

g
. 

2
. 

I 
5

/3
2

" 
la

 
1

7
5

 
2

1
 

2 
2

5
2

5
 

H
" 

9¾
" 

-
-

-
Sm

a 1
1 

am
 o

un
 t 

L
au

g
h

li
n

 
• 0

27
P

 
.5

9M
o 

.0
1

1
s 

G
ri

n
d

in
g

 
3 

• 
I 

1
/4

" 
la

 
3

2
5

 
26

 

4½
~ 

IM
P 
I I 

o
r 

J:
)o

ro
sl

ty
. 

E
. 

M
et

al
 &

 
c •

 •
 2

8C
 

.0
1

7
P

 
S

ea
l 

b
ea

d
 -

R
 

15
 

T
oe

rm
1 

t 
M

!g
. 

D
. 

F
ac

e 
3

0
2

 
.6

0M
o 

3
/1

5
" 

la
 

22
0 

26
 

3 
25

25
 

2½
" 

F
. 

F
is

h
e
r 

T
a

n
k 

B
ac

k
 3

0
2

 
B

. 
M

ur
ex

 
c
. 

1 
h

o
u

r 
3

6
 m

1n
ut

e
8•

 
0 

le
 

D
iv

is
io

n
 

E
. 

1f
32

5o
F 

-½ 
h

r 
c.

 
14

0 
F 

-
26

0 
F 

L
 

:2n
 

u 
F

. 
D

. 
D

C
-R

EV
 

D
. 

G
ri

n
d

in
g

 
ti

m
e 

3
7

 m
in

u
te

s.
 

4 
2

5
2

2
 

6½
" 

!IM
P 

I 
I 

11
4¾

 
w

at
0r 

1!?
n 

BL
 

D
 

8
8

0
 F

 
1½

 h
r 

5 
25

18
 

7f
R

 I
 

-
I 

-
I 

-

a
ir

 
8 

D
 

L
 

3
7

~
 H

 
M

 
ec

 
ll

e
 

1 
15

1 
• 

A
. 

A
 1

09
21

 
A

. 
1

/2
-

A
. 

F 
4

5
° 

SV
 

A
. 

C
op

pe
r 

A
.N

on
e 

1 
2

5
2

5
 

X
 

4.
!n

 
I 

1
1

t 
B

. 
1

1
/1

1
/4

3
 

B
. 

R
 I

II
 

.1
4

C
 

. 
1

/8
" 

B
. 

B
.N

on
e 

8 
p 

c. 
12

4 
1

.5
2

~
n

 .
0

9
S

1
 

1
. 9

8M
n 

C
. 

F
la

m
e 

1
. 

I 
5

/3
2

" 
1

a 
1

5
0

 
22

 
2 

2
5

2
5

 
1

" 
s•

 
IM

P 
I 

13
½

 
D

. 
Jo

n
es

 &
 

• 0
14

S
 

.0
2

7
P

 
.2

0
8

1
 

c
u

tt
in

g
. 

2.
 

I 
3 

/1
6"

 
la

 
2

2
5

 
26

 
L

 
D

 

1
7

~
 

M
o

d
er

at
e 

am
ou

nt
 

L
au

g
h

li
n

 
• 5

9M
o 

.0
0

9
S

 
G

ri
n

d
in

g
 • 

3
. 

I 
1/

4"
 

1
a
 

3
2

5
 

26
 

3 
2

5
1

3
 

½
 

2
i"

 
IM

P 
I 

o
r 

s
la

g
 a

n
d

 
E

. 
M

cK
ay

 
C

 •
•
 2

8C
 

.0
2

0
P

 
S

ea
l 

b
ea

d
 -

R
 

u 
p

o
ro

si
ty

. 
F

. 
F

is
h

e
r 

T
an

k 
D

. 
F

ac
e 

3
2

1
 

.'7
31

10
 

3
/1

6
• 

1
a 

2
2

5
 

26
 

D
lv

is
lo

n
. 

B
,\C

k 
3

0
2

 
B

. 
P

lu
ra

lo
y

 
C

. 
1 

h
o

u
r 

4 
~

ln
u

te
s.

0 
E

. 
1

6
2

5
°F

 ½
 h

r 
C

. 
L

lm
e 

11
0 

F 
-

2
8

0
 F

 
42

t 
I 

~
 

F
. 

D
. 

D
C

-R
EV

 
D

. 
G

rl
n

d
ln

g
 t

 !
m

e 
3

2
 m

in
u

te
s.

 
-·~

=
 

w
at

0r 
8

8
0

 
F 

1½
 h

r 
a
ir

 
I 

I 
I 

I 
I 

1 
~
 HE

I M
SJ 

pr
t,,

11
1,

1 

I 
39

. 

::
-c

c-
--

-=
-:

--
--

-



·-
--~

:_
 ....

. 
-."-

--~
 

-~
+·

~-
=-

-_
::..

=_
_,_

 
--

--
··

· 

1 
· 
1 

l 
-

-
I 

I 
I 

I 
I 

I 
-

J
O

IN
T

 I
JE

SI
G

N
 

W
E

LI
JI

N
G

 
P

I/
D

C
E

IJ
U

R
E

 
B

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

M
A

R
K

S 
0

#
 

C
R

A
C

K
l~

G
 

lO
U

T
I,

IC
A

T
IO

if
 

la
. 

rI
R

II
IC

 
RE

CO
RD

 
R

O
. 

I
. 

D
A

TE
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

11
0.

 

A
l/1

10
11

 
D

A
T

A
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

A
. 

PL
A

T£
 

TH
IC

X
N

ES
S 

IA
. 

TY
PE

 
B

. 
TY

PE
 

B
. 

TR
A

D
E 

N
A

IIE
 

C
. 

CA
RB

O
N 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

D
. 

A
R

m
R

 
11

11
1u

rA
C

TU
R

ER
 

ID
. 

BH
N 

£
. 

EL
EC

TR
O

D
E 

II
F

C
R

. 
E

. 
PR

O
C

ES
S 

D
. 

CU
RR

EN
T 

&
 

PO
LA

R
IT

Y
 

F
. 

lR
II

O
R

 
FA

B
R

IC
A

TO
R

 

I A
. 

A
 1

09
24

 
B

. 
1

1
/1

tl
/4

3
 

C
. 

H
 

1
1

9
 

ID
. 

Jm
e
s 

&
 

L
a
u

g
b

ll
n

 
E

. 
M

cK
a

y 
C

C
llI

IP
an

Y
 

F
. 

F
ls

h
e
r 

Ta
nk

. 
D

lv
ls

lo
n

 

A
. 

A
 1

09
98

 
B

. 
1

1
/3

0
/4

3
 

C
. 

E
 

12
6 

D
. 

O
re

at
 L

a
k
e

s
 

S
te

e
l 

E
. 

H
a
rn

ts
c
h

te
g

e
r 

F.
 

F
l s

h
e
r 

T
an

k 
D

iv
is

io
n

. 

F
. 

H
EA

T 
TI

IE
A

TI
IE

N
T 

TE
M

P
. 

T
II

E
 Q

U
EN

CH
 

A
. 

1
/2

" 
B

. 
R

 I
II

 
1

. 5
21

-{
.n 

• 0
9S

 i 
.0

1
4

S
 

.0
2

7
P

 
• 

59
}1

0 
C

 •
•
 2

8
C

 
D

. 
F

ac
e 

32
1 

B
ac

k
 3

0
2

 
E

. 
F

. 
1

6
2

5
0

F
 ½

 h
r 

w
at

0r 
8

8
0

 
F

 1
½

 h
r 

a
ir

 

A
. 

1
/2

• 
B

. 
R

IV
 

1.
33

M
n 

.1
9

S
1

 
.0

2
3

S
 .

0
2

9
P

 
.5

9
C

r 
.1

4M
o 

C
 •
•
 2

5C
 

D
. 

F
ac

e 
34

1 
B

ac
k 

3
5

2
 

E.
 

o 
F

. 
1

6
5

0
 

F 
½

 h
r 

w
at

0r 
7

7
5

 
F 

1½
 
h

r 
w

a
te

r 

·-
-
-
-
-
-
·-

-
'
-
-
~

-
-

--
-.

 
=

-,
:'

..
;.

:.
-.

--
=

:_
',

 
-c

··
,~

:_
__~

 

A
. 

F 
• 

i4
C

 
1

.9
8

M
n

 
.0

0
s1

 
.0

0
9

S
 

.0
2

0
P

 
.7

3M
o 

B
. 

P
lu

ra
lo

y
 

c.
 

L
im

e 
D

. 
D

C
-R

E
V

 

A
. 

F 
.1

7
C

 
1

.2
4

:H
n

 
.3

4
S

1
 

.0
1

4
S

 
.0

2
7

P
 

.4
5M

o 
B

, 
A

W
-2

C
 

C
. 

L
im

e 
D

. 
DO

-R
EV

 

A. 
G._n

oi>
YE

. 
IN

CL
U

D
ED

 
,A

. 
B

A
C

U
N

G
 

I'·
 PR£

 
A

-ti
c.

LE
, 

RO
O

T 
FA

CE
 

PA
SS

ES
 

B
. 

PO
ST

 
B

. 
RO

OT
 

GA
P 

B
. 

D
EP

O
S

IT
IO

N
 

S
IZ

E
 

EL
. 

NO
. 

TY
PE

 
A

IIP
. 

V
. 

n 
I v

u
. 
I LO

C
A

T
IO

N
 
o, 

H
 

C
R

A
C

X
IN

a
 

R
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

.E
T

C
 

f/
S 

L
.L

. 
R

.L
 

C
B

. 
LO

C
. 

TY
P 

A
IIT

 

C
. 

PL
A

T£
 

PR
EP

A
R

A
TI

O
N

 

A
. 

4
5

° 
SV

 
B

. 
5

/1
8

" 
C

. 
F

la
m

e 
c
u

tt
in

g
. 

G
ri

n
d

in
g

. 

A.
 

9
0

° 
SV

 3
/3

2
" 

B
. 

-
-

c.
 

F
la

m
e 

c
u

tt
in

g
. 

G
ri

n
d

in
g

 

1
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
R

O
lN

 
TY

PE
 

C
. 

TO
TA

L 
•E

L
D

IN
G

 
T

IN
E

 
&

 
IN

TE
R

 
PA

SS
 

TE
IIP

£1
1A

TU
R

E 

D
. 

RE
IIA

RK
S 

--
-
-
-
+

-
-
-
-
+

-
-
t
-
-

-
,
-

-
-
4

-
--

-·-
+
-
-
+

-
-
,f

--
-

1--
-
-
-

-
-

-
-
-
-
-
1

 

A
. 

C
op

ue
r 

B
. 1

. 
I 

2.
 

I 
3

. 
I 

5
/3

2
• 

3
/1

6
" 

1
/4

8 

1
a
 

1
8

5
 

2
1

 
2

a
 

2
5

0
 

2
2

 
1

a
 

3
2

0
 

2
2

 

c.
 1

 h
o

u
r 

15
 m

1n
ut

0s.
 

0 
11

0 
F

 -
2

2
0

 
F

 
D

. 
G

ri
n

d
in

g
 t

im
e 

4
2

 m
in

u
te

s.
 

A.
 

C
op

pe
r 

B.
 

1
. 

I 
5

/3
2

" 
2

. 
I 

3
/1

6
" 

3
. 

I 
3

/1
6

 • 
S.e

a
l 

b
ea

d
 -

1
a
 

17
5 

2
2

 
1

a
 

2
2

5
 

2
2

 
1

a
 

2
2

5
 

22 
1/

4"
 

1~
 

3
2

5
 

g
2

 
C

. 
5

4
 m

in
u

te
s.

 
11

0 
F 

-
24

0 
F 

D
. 

G
ri

n
d

in
g

 t
im

e 
3

7
 m

in
u

te
s.

 
•o

• 
ro

o
t 

o
p

en
in

g
. 

A
.N

o
n

e
 I 1

 
l2

53
5 

B
.N

on
e 

2H
 6

¼&
1 

-
I 

-

R
 

TJ
 

? 

2 
120

091
 ¾"

 I 
17

" I
IMP

 I 
I 

3 
2

5
7

5
 

L 
1 

• 
/;

. 
i~

 ~
 

14"
1 

~
o

d
e
ra

te
 

am
0

u
n

t 
1½

 
o

f 
s
l:

;.g
 

a
n

d
 

p
o

ro
si

ty
. 

R
 

D
 

IM
PI

 V
 

12
" 

~
I,

 

I
-
.
 

3
1

" 

37
ID

ti 
R

EI
 M

54
 
P

ro
b

ec
tj

il
e 

A
. N

on
e 

11
 

12
58

7 
B

.N
on

e 
2 

l2
50

t=
il 

1¼
" 

L
 

3 
12

50
7 

4 
l2

fl
l6

 

2 ti 
4 f1

-
1-

3
• 

~M
P 

I 
I 

u 
4

t•
 

fM
P 

1¾
 

6¼
" 

r'P
 

~
 

T
' 

0 
.J 1

i• 
-

u 

IV
 

19
¾

 

I 
§ 

V
 

8 

-
1

t ~
 

37
1l

lIP
 H

E
IM

S
~ 

P
ro

b
ec

t~
le

 

p 

·4
0

. 



I c=- !! I. -

IO
IU

fT
IT

IC
A

T
IO

II
 

A
. 

T
!f

tlN
C

 ~
~C

O
RD

 ~
O

, 
&

. 
D

A
T

£
 o

r 
7

E
S

T
 

C
. 

Pl
.A

T
E

 
11

0.
 

D
. 

A
R

EI
R

 
nl

llU
FA

C
TI

Jf
tE

ft 
E

. 
EL

EC
TR

O
D

E 
lll

'C
ft

. 
F

. 
A

R~
O

Z 
F~

II
R

IC
A

TO
n 

a.
 A

 1
09

4.
~ 

B
. 

1
1

/2
3

/4
3

 
C.

 
H

 1
21

 
D

. 
Jo

n
es

 &
 

L
a

u
g

h
li
n

 
E

. 
H

ar
n

1
sc

h
re

g
er

 
F

. 
F

is
h

e
r 

T
an

k 
D

1
v1

s1
o

n
. 

A
. 

A
 1

09
46

 
B

. 
11

/2
Z

/ 4
.3

 
C

. 
H

 1
2

7
 

D.
 

G
re

at
 L

ak
es

 
S

te
el

 
E

. 
H

ar
ni

sc
hr

eg
er

 
F.

 
F

is
h

er
 T

an
k 

D
iv

is
io

n
. 

A
U

O
R

 D
A

T
A

 

A
. 

P
l.

A
T

E
 

T
H

IO
:N

&
S

S
 

II
. 

T
Y

P
E

 
C

. 
C

A
II

B
O

K
 

C
O

N
T

E
N

T
 

!>
. 

ar
.,r

 
E

. 
Pf

tO
C

El
lS

 
F

. 
H

EA
T 

Tf
tE

A
TN

EI
IT

 
TE

•P
. 

T
!I

IE
 

Q
U

l:~
CF

. 

A
. 

1
/2

" 
B

. 
R

 I
II

 
1.

62
M

n 
.0

9S
1 

.0
1

4
S

 .
0

2
7

P
 

.5
9

H
O

 
c •

• 
28

C
 

D
. 

F
ac

e 
3

0
2

 
B

ac
k 

30
2 

E
 

-
_

. 
F

: 
16

26
oF

 i
 

b
r 

w
at

0r 
8

8
0

 F
 ½

 h
r 

a
ir

 -

A
. 

1
/2

• 
B

. 
R

IV
 

1~
33

M
n 

.1
98

1 
.0

2
Z

S
 

.0
2

6
P

 
.1

4M
o 

c .
•
 25

C
 

D
. 

F
ac

e·
 3

4
1

 
B

ac
k

 3
5

2
 

E
. 

B
.0

.~
. 

F
. 

18
60

 
F

i
 h

r 
w

at
fw

 
7

7
6

 F
 1

¼
 b

r 
w

at
er

 

I 

;;
;l

,E
C

T
R

O
D

E
 

D
A

T
A

 

F.
. 

T
Y

P
E

 
B

, 
TI

IA
D

E 
ilA

N
E 

C
. 

C
O

A
T

II
IG

 
D

. 
cu

r.
R

E
N

T
 

&
 

l'O
L

A
fl

IT
Y

 

IA
. 

F
 .1
7C

 
1

. 9
8M

n 
.1

9S
1 

.0
1

o
s 

.0
22

P
 

.5
9

M
0

 
B

. 
A1

'1-
2C

 
C

. 
Li

m
e 

D
. 

D
C

-R
E

V
 

A
. 

F .1
7

C
 

1.
66

M
n 

.3
2S

1 
.0

1
4

S
 

.0
27

P
 

.3
5M

o 
B

. 
A

W
-2

C
 

C
. 

L1
m

e 
D

. 
D

C
-R

E
V

 

I ! 

J
O

IN
T

 
D

~
IG

N
 

A
. 

C
ll

C
O

V
E

, 
IN

C
L

U
D

E
D

 
i\

H
G

L
E

. 
II

O
C

T
 

FA
C

E
 

B
. 

II
O

O
T

 
G

A
P 

C
. 

P
U

.T
E

 
PR

E
P~

5A
T

IO
M

 

A
. 

4
5

°s
v

 
B

. 
1

/8
1 

c. 
F

la
lll

l 
cu

tt
in

g
. 

G
ri

nd
in

g 

A
. 

00
°f

N
 3

/3
2

' 
B.

 
-

-
-

c.
 F

la
m

e 
cu

tt
in

g
. 

G
ri

n
d

in
g

 

-
-
·-

-
··

-
-
-
-
-
-
-
·-

-
-
-
•
-

B
A

U
IS

T
IC

 
R

E
[.

!J
L

T
S 

j 
l/1

!.I
IA

R
/C

S 
O

• 
C

U
C

l!
.I

N
G

 
l'R

O
C

E
D

IJ
.ll

E
 

B
E

A
T

 
•E

LD
iff

G
 

A
. 

P
R

E
 

fp
f.

 
, 

I 
A

.T
IC

!: 
O

F
 

Bl
 

C
R

A
C

U
"'

1
 

/-
.D

JO
G

il
A

l'
ll

IC
 

l!
l!

S
U

L
T

S
.&

;C
j 

P
l.

S
S

l:
S

 
fl

. 
P

C
:r

r 
« 

I 
B

. 
D

E
P

O
S

!l
lO

~
'. 

S
IZ

E
 

E
L

. 
N

O
. 

T
Y

P
£ 

A
l,

P
. 

v.
 

R
.L

 
C

B
. 

LO
C

 
Hl'1

 ~"
I 

l 
• 

R
co

·,·
 

'!Y
l'E

: 

,.
 

i!o
~

r 
·r

1P
E

 
1 

J 

A
. 

B
A

C
U

K
C

 

i
. 

cn
te

;!
 

T
Y

))
t 

I 
· 

1 

c
. 

'iC
tT

A
L

 
t:E

i.
D

U
ic

: 
T

!:
S

E
 

&
 

t~
T

E
R

 
i,.

;s
s 

I 
! 

n
::

:n
.-

i:
A

T
U

R
E

 
. 

L
 

, 
' 

I 
D

. 
II

E
IU

II
U

 
-
-
+

-
-
-
-
-
l-

-
+

-
-

I 
: 

A
. 

C
op

_p
er

 
B.

 1
. 

2
.·

 
3

. 
S

ea
l 

I 
5i

32
~

 
I 

3
/i

6
W

 
I 

1
/4

• 
b

ea
d

 - 3
/1

8
11

 

1
a 

1
4

6
 

2
2

 
1

a
 

2
2

5
 

28
 

la
 

3
2

0
 

2
5

 

1
a

 
2

2
6

 
2

6
 

c.
 5

5
-1

/2
 m

1D
ut

e~
. 

0 
1

ro
 

F 
-

26
0 

F 
D

. 
G

ri
n

d
in

g
 t

lm
e 

3
5

 I
:'.:

r,
1•

:e
s.

 

A
. 

C
o;

i_
pe

r 
B.

 1
. 

2
. 

3
, 

se
al

 

! 
6

/3
2

" 
I 

3
/1

6
t 

I 
i/

4
ft

 
be

ad
 -

18
. 

1
7

5
 

2
2

 
la

 
2.

25
 

2
2

 
11

l 
3

2
5

 
2

2
 

3
/l

e
• 

ia
 

22
5 

22
 

c.
 

5
7

.5
 m

in
u

te
s.

 
11

0°
F

 -
2

so
0 

D
. 

G
ri

n
d

in
g

 t
im

e 
37

 m
in

. 

.A
.}.

To
ne

-
1 

24
48

! 
2

• R
 

5¼
~•

 
-

D
 

-i
 

B
. r

.J
or

re
 

2 
125

441
 p

 
3 

2
5

3
6

 
~ 

-~•
i 

I 
I 

I 
; ~

 I 
I 

I I 

3
7

 
HE

J 3"
 

~M
P 

n 
i.

 -I
JJ

;p
 

I I 

I 

rn~
/ 

3
t"

 

ub
r. _

 I 
IV

l1
2

• 

I
~

 
I 

Pr
CJ

U 
ec

 ti 
il

€
 ' 

A.
. N

on
e 
I k, 

, 2
5

~
 

21
1 

B
.?

Jo
ne

 
R

 

5 
12

52
9 

½"
 

71
 
EI 

--
D

 
I 

~
 

2¼
" 

I 
12

• 
r 

L
 

6 
25

16
 

I 
½·

 
U

 
if

 
7¼

 
1~

 
R

 
U

 
M

P 
I 

i8
¼

 

! 
[' 

V
 3:• 

I 
I 

I 
rr

o
 e

c~
n

e 
! 

! 
.-

j 
I 

i 
: 

! 
I 

I 

I 
I 

i 
I 

I 
I 

1 

I 
I 

,. 
i 

I 
I 

I 
i 

p 

I I I 

4
1

. 

2~
 -

-
-

. 
-

-
-

--
-

--
-c

-
-
c
-

-:
::

::
:.

.:
..

._
_

_
:
-
-

--
=

-·
--

--
-

--
--

--
~
 
-

-
--

-
. 
·-

--
-

-
-

. 
--

--
-·

--
-

--
-

~
 
-
-
-

-
-

-
-.

 
·=

-

. 
·-

---
--=

 ~ :: -:
 

·:~
 ..,..
 ; -=

:tl ~ ::
:3

 

-
~ J -"

' 
~
 
~
 

-
~ ~
 
~
 
~
 

-
-
;
 

J;
l -; ~
 

_
-;

 
-
,
 

~
 

~
 

.:-
=

: i i ! l --4 ~
 1 l 



1
-
~
 I I I ~

­

~
 

II
JI

U
fT

lT
IC

A
T

lO
lf

 

••
 

F
IR

IN
G

 
RE

CO
RD

 
no

. 
II

. 
D

A
TE

 
O

F 
T

E
ST

 
C

. 
PL

.I
T

£ 
N

O
. 

D
. 

A
R

II
O

II
 

IIA
N

U
FA

C
Tl

JR
ER

 
E

. 
EL

EC
TI

IO
D

E 
II

FC
ft

. 
F

. 
IR

II
O

R
 

FA
II

R
IC

lT
O

R
 

A
. 

A
 1

12
47

 
B

. 
1

2
/7

/4
3

 
C

. 
H

 1
2

5
 

D
. 

G
re

at
 L

ak
es

 
s
te

e
l 

co
rp

. 
E

. 
H

ar
n

1
sc

h
re

g
er

 
F

. 
F

is
h

e
r 

T
an

k 
D

lv
1

s1
o

n
. 

A
. 

A
11

24
7 

B
. 

1
2

/7
/4

3
 

C
. 

H
 1

3
0

 
. 

D
. 

C
a
rn

e
g

ie
-I

ll
. 

S
te

e
l 

C
om

pa
ny

 
E

. 
F

.a
rn

ls
ch

!e
g

er
 

F
. 

F
is

h
e
r 

T
a

n
k 

D
1v

1s
1o

n.
 

A
R

JI
O

R
 

D
A

T
A

 

A
. 

PL
A

TE
 

T
H

iC
lN

E
SS

 
II

. 
TY

PE
 

C
. 

CA
RB

O
N

 
CO

N
TE

N
T 

D
. 

BH
N 

£
. 

PK
O

C
E§

S 
F

. 
H

EA
T 

T
llt

A
T

II
E

N
T

 
T

E
II

P.
 

T
I•

£
 Q

U
EN

CH
 

• 
1

/2
9 

• 
R

 .I
V

 
1.

33
M

n 
• 1

9S
1 

.0
2

3
S

 
.0

2
6

P
 .•

 1
4M

O
 

•
•
 2

5C
 

• 
F

ac
e 

34
1 

B
ac

k
 3

5
2

 

16
50

°F
-¼

 h
r 

w
at

~
r 

7
7

5
 

F 
H

 h
r 

w
a
te

r 

• 
1

/2
9 

• 
R

 I
 

1.
20

M
n 

.0
1

5
 

s 
• 0

14
P

 
.6

7
C

r 
• 6

5~
1 

• 2
4!

-!0
 

•
•
 2

7C
 

. 
F

ac
e 

32
1 

B
ac

k
 3

4
1

 

• 
U

n
kn

o
w

n
 

E
L

E
C

T
R

O
D

E
 

D
,f

fA
 

jO
IN

T
 D

E
S

IG
N

 

A
. 

TY
PE

 
A

. 
C

IIO
O

V
E.

 
IN

C
LU

D
ED

 
B

. 
TR

A
D

E 
N

A
N

£ 
A

N
G

LE
, 

RO
O

T 
FA

CE
 

C
. 

C
O

A
TI

N
G

 
B

. 
IIO

O
T 

CA
:>

 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

PO
LA

R
IT

Y
 

~
-

F 
A

. 
4

5
° 

DY
 

.1
ec

 
B

. 
5(

1f
l9 

1.
82

M
n 

C
. 

F~
am

e 
.2

9
S

1
 

c
u

tt
in

g
 • 

.0
1

4
S

 
G

ri
nc

t1
ng

 
.0

3
2

P
 

,4
0M

C
 

B
. 

A
W

2C
 

C
. 

L
im

e 
D

. 
D

C
-R

EV
 

A
. 

F 
A

. 
45

o 
DV

 
.1

8
C

 
B

. 
0 

to
 

1
/1

6
9 

1.
83

M
D

. 
c.

 
F

la
m

e 
.0

1
6

S
 

c
u

tt
in

g
. 

.0
2

2
P

 
G

r1
nd

1n
g.

 
.1

8
C

r 
,3

3M
O

 
B

. 
AW

2C
 

t.
 L

im
e 

D
, 

D
C

-R
EV

 

W
EL

DI
NG

 
7R

O
C

E
D

U
R

E
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
SU

L
T

S 
B

E
•A

R
R

S 
ON

 
C

~A
C

R
IH

G
 

A
. 

B
A

C
U

N
C

 
A

. 
P

R
E

 
PA

SS
i:5

 
,B

. 
PO

ST
 

B
. 

D
E

PO
SI

T
IO

!!
 

S
IZ

E
 

E
L

. 
H

O
. 

T
!P

E
 

A
M

P
. 

V
. 

H
 
I YE

L
. 
I LO

C
A

T
IO

N
 
o;

, 
B

 
cR

Ac
11

:1
11

.G
 

IJ
U

D
IO

G
R

A
P

B
IC

 
R

E
SU

L
T

S.
!!

:T
<

 

t/
S

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

P 
~H

T
\ 

1 
I 

I 
I 

RO
O

T 
TY

PE
 

'I
. 

BO
DY

 
TY

PE
 

Z
. 

CR
O

ii 
N

 T
Y

PE
 

c
. 

7
0

T
A

L
 

~
!:

L
D

IN
C

 
T

rl
!E

 
C:

 
i:

1T
E:

n 
?.

\S
3

 
T

E
l!

!'
~

,.T
U

R
E 

D
. 

R
E~

A
R

>.
3 

~
: 

1-
ii

ld
 
S

te
e
l 

1
. 

I 
5

/3
2

• 
1

a 
18

5 
22

 

l 2
. 

II
I 

3/
16

D
 

2
a

 
2

2
5

 
22

 
3

/1
6

• 
4

b
 

2
2

5
 

22
 

3
, 

II
I 

1
/4

" 
4

b
 

3
2

5
 

22
 

e
a
l 

bc
o.

ct 
-

[ 
1/

4f
f 

la
 

3
2

5
 

22
 

I 
I 

I 
• 

, 

I 
I 

I 
! 

! 
I 

I 
i 

I 
I 

I 
l 

I 
: 

i 
I 

. 
I 

! 
; 

l 
: 

,
-

I 
4

-
-
-
, 

-
· -
-
-
-
-
-
-
-
-
-
f
 

!,
\.

N
on

e 
11

3 
£

5
2

8
 

, 1 
J•

i E
-!,-

" 
iIY

,i>
j' 

I 
I si

"'
 

I 
n

! 
"I

 
I 

I ?
 

(-!?
I 

1 
~-.!-

1 
I -

I 
-

-
I 

I 
l 

i 
11.

 
i 

I 

ilri
k:

U
 

am
:m

n:
: 

or
 

;l
a
g

 &
 
p

o
ro

si
ty

. 

~

. 
i 

h
r,

 
S

6
 

m
1n

u.
te

8.
 

0 
10

0 
F 

-
3

2
0

 
F 

• 
R

o
t 

R
o

ll
~

d
 S

te
e
l 

B
ac

k-
up

 
, 

us
ed

-F
la

.m
e 

G
ou

ge
 

aI
1d

 
se

aJ
. 

· 
u

se
d

. 
G

ri
n

d
in

g
 

ti
m

e 
4

0
 m

in
u

te
s.

 

I 
I 

' 
I 

i 
I 

! 
b

ea
4

 
I 

I 
i 

I 
I 

37
nm

i 
H

E 
h15

4I 
F

ro
.1

ec
ti

le
 

t M
ll

d
 S

te
e
l 

1
. 

I 
5/

32
R

 
2

. 
II

I 
3

/1
6

" 
3

/1
6

• 
3

. 
II

I 
1/

4"
 

S
e
a
l 

b
ea

d
 -

1
a 

2
a
 

4b
 

4
b

 

1
7

5
 

22
 

2
2

5
 

2
2

 
22

5 
2

2
 

3
2

5
 

2
2

 

1
/4

" 
1

a 
3

2
5

 
2

2
 

~

• 
j_

 h
o

u
r 

25
½

 m
1

n
8

te
s.

 
0 

14
0 

F 
-

3
2

0
 F

 
• 

!<
ot

 r
o

ll
e
d

 s
te

e
l 

b
ac

k
-u

p
 

u
se

d
-!

la
m

e 
g

o
u

g
e-

se
al

 
be

ad
 

u
se

d
. 

G
ri

n
d

in
g

 
ti

m
e 

4
0

 m
in

u
te

s.
 

,..
 • 

.ii.
.,:_

;-
::

:-

1,
4.

.N
on

e 
11

1 
~

0
7

 
11

1.w
ne

 1
2

 ~
1

 Ii
" R

 

-p1
0•

 
IIM

PI 
I 

~
ic

 
R

 
U

 
IM

P
 

V
 

6½
 

7
2 

IM
PJ

 
I 

7-?
z 

D
 

~
 

3'7
!!1

Q 
HE

 I
M

5
4

1
P

ro
je

ct
il

e 

-
-·

~
 

F L
ln

ea
r 

p
o

ro
si

ty
. 

sm
an

 a
m

ou
nt

 
o

r 
sl

a
g

. 

4
2

. 

:~
 

-
-1

 

-~
 

.~
 

..'
.;,

!:;
:!'

 

:-§
 

--~
 

-~
 
~
 

..
.3

 ~ 3
:i

 
E

l 
.:

5
 

-3
 

~
 

:i ":
;)

 1 .:'
:!:

? 

7 =
 

-~
 

:~
 

-~
 

·;
 ~
 1 -~ -~

 ~
 
~
 ; J I 3 ] I I ~ ~ 7,;; ~
 

l ~
 

-=>
 1 ~
 

=
t 



I a I I I I 

lD
U

T
lT

IC
A

T
lO

/t
 

la.
 F

IR
IN

G
 

RE
CO

RD
 

K
o.

 
S

. 
D

A
TE

 
O

F 
T

E
ST

 
C

. 
PL

A
TE

 
H

O
. 

D
. 

AR
IIO

R 
M

A
~U

FA
CT

U
RE

R 
E

. 
EL

EC
TR

O
D

E 
M

FG
R

. 
r.

 
AR

K
O

R 
FA

B
nl

C
A

T
O

R
 

A
. 

A
 1

1
2

6
6

 
B

. 
1

2
/9

i 4
3 

C
. 

H
 1

3
1

 
D

. 
C

a
rn

e
g

ie
-I

ll
. 

S
te

e
l 

C
o.

 
E

. 
F

a
rn

is
c
h

!e
g

e
r 

F.
 

F
is

h
e
r 

T
an

k
 

D
lv

ls
lo

n
. 

A
. 

A
 1

12
66

 
i3

. 
1

2
/9

/4
3

 
C

. 
H

 1
3

2
 

. 
D

. 
C

a
rn

e
g

ie
-I

ll
. 

S
te

P
.l

 C
o.

 
E

. 
H

a
rn

ls
c
h

!e
g

e
r 

F.
 

F
is

h
e
r 

T
ar

uc
 

D
lv

ls
io

n
. 

il
l/

O
R

 
D

A
T

A
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

"•
 

PL
A

TE
 

T
H

IC
l(N

E
SS

 
"
· 

TY
PE

 
II

. 
TY

PE
 

B
. 

TR
rtD

E 
H

I.N
E 

C
. 

CA
RB

O
N

 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
D

. 
BH

N 
D

. 
CU

RR
EN

T 
&

 

E
. 

PR
O

C
ES

S 
PO

LA
R

IT
Y

 
F

. 
H

EA
T 

TR
EA

TM
EN

T 
T

E
N

P.
 

T
IN

E
 

Q
U

EN
CH

 

A
. 

1
/2

9 
A

. 
F 

B
. 

R
I
 

.1
9

 C
 

1
. 2

0M
n 

.0
1

5
8

 
1.

79
M

n 
.0

1
4

P
 

.6
7

C
r 

.0
1

6
S

 
• 

~5
N

1 
.2

4M
O

 
.0

2
2

P
 

c.
 

.2
7

C
 

.1
8

C
r 

D
. 

F
ac

e 
3

2
1

· 
.3

5M
o 

B
ac

k
 3

4
1

 
B

. 
A

W
-2

C
 

E
. 

C
. 

L
lli

le
 

F
. 

U
nk

nO
~

ll
 

D
. 

D
C

-R
EV

 

A
. 

1
/ 2

" 
IA

-
F 

B
. 

R
I
 

.1
8

C
 

1
. 2

2M
ll 

• 
02

0S
 

1
. 8

5M
n 

.0
1

0
P

 
• 8

8
C

r 
.0

1
1

S
 

.7
3

N
i 

.1
7M

0 
.0

1
3

P
 

C
 •
•
 2

6C
 

.2
1

c
r 

D
. 

F
ac

e 
3

2
1

 
.3

6M
o 

B
ac

k
 3

3
1

 
~

-
A

W
-2

C
 

E
. 

C
. 

L
lli

le
 

F
. 

un
1m

ow
n 

OC
). 

D
C

-R
EV

 

JO
I/

IT
 

D
E

S
IG

/f
 

~
E

L
D

l/
lG

 
P

R
O

C
E

D
U

R
E

 

"•
 

G
R

O
O

V
E.

 
IN

CL
U

D
ED

 
JI

. 
8,

.C
II

H
G

 
,.N

G
L

E
, 

RO
O

T 
FA

CE
 

PA
SS

ES
 

8
. 

RO
O

T 
G

,.P
 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
~

'
i

-Y
i'E

 
,.M

P
. 

V
. 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 
1

. 
RO

O
T 

TY
PE

 
2

. 
BO

DY
 

TY
PE

 
3

. 
G

RD
l'N

 
TY

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IN
E

 
&

 
IN

TE
R

 
~A

SS
 

TE
lo

"P
EI

IA
TU

RE
 

D
. 

R
E

U
R

l(
S 

A
. 

oc
P 

sv
 

~
. 

M
il

d
 
S

te
e
l 

B
. 

0 
to

 
1/

16
fi

 
B.

 
C

. 
F

la
m

e 
1

. 
I 

5
/3

2
" 

1
a 

17
5 

2
2

 
c
u

tt
ln

g
. 

2.
 

II
I 

3
/1

6
" 

la
 

2
2

5
 

2
2

 
G

ri
n

d
in

g
 • 

3
/1

6
" 

2
b

 
22

5 
2

2
 

3
. 

II
I 

1
/4

° 
2b

 
3

2
5

 
2

2
 

~
e
a
l 

b
ea

d
 - 1

/4
" 

1
a 

3
2

5
 

2
2

 

" 
1 

h
o

u
r 

1
9

.5
 m

ln
B

te
s.

 
0 

,.,.
 

12
0 

F 
·• 

3
0

0
 

F 
~

. 
G

ri
n

d
in

g
 

ti
m

e 
40

 m
in

u
te

s.
 

H
ot

 r
o

ll
e
d

 s
te

e
l 

u
se

d
-

F
la

m
e 

g
o

u
g

e-
se

al
 

b
ea

d
 

u
se

d
. 

A
. 

9
0

°s
v

 
~
 

M
ll

d
 
S

te
e
l 

B
. 

0 
to

 
1

/1
6

" 
B. 

c
. 

F
la

m
e 

1.
 

I 
5

/3
2

1 
la

 
15

0 
2

2
 

c
u

tt
in

g
. 

2
. 

I 
3/

18
C

 
1

a 
2

2
5

 
2

2
 

G
r1

n
d

1
n

g
 

3
. 

II
I 

3
/1

6
" 

2b
 

2
2

5
 

2
2

 
S

ea
l 

b
ea

d
 - 1

/4
" 

1
a 

3
2

5
 

2
2

 
c
. 

1 
h

o
u

r 
1

7
t 

m
in

u&
es

. 
0 

14
0 

F 
-

3
0

0
 

F 
D

. 
G

ri
n

d
in

g
 

ti
m

e 
4

0
 m

in
u

te
s.

 
H

o
t 

ro
ll

e
d

 s
te

e
l 

u
se

d
-

F
la

m
e 

g
o

u
g

ed
-s

ea
l 

b
ea

d
 u

se
d

. 

·-
··

--

B
E

A
T

 
B

A
U

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

li
A

ll
ll

.S
 
0

/f
 

C
R

·~
C

U
/I

G
 

A
. 

PR
E 

H
 

v
u

. 
L

O
C

A
T

IO
N

 
O

F
 

B
 

C
R

A
C

ll
.I

N
O

 
II

J.
D

IO
G

R
A

P
B

IC
 

II
L

S
U

L
T

S
,r

r
c
 

B
. 

PO
ST

 
F

IS
 

L
.L

. 
R

.L
 

C
 B

. 
LO

C
. 

TY
P 

~
N

T
 I 

A
.N

on
e 

1 
25

21
: 

z~ 
4w

 
-

I 
01 

? 
B

.N
on

e 
8 

u 
2 

25
25

 
t•

 
a•

 
IM

P 
S

m
al

l 
am

o
u

n
t 

o
r 

R
 

D
 

sl
a
g

 &
 
p

o
ro

sl
tf

. 
3 

25
21

 
¾•

 
3½

 
IM

P 

I
~

 
L 

u 

1
7

1
 

! 
I 

37
rrm

l 
HE

 
M

5
4

 
P

ro
 e

c
t 

le
 

IA
.N

on
e 

4 
2

5
~

 
1

-
4

~
 
-

-
-

IS
.N

on
e 

7
/ 

6
" 

u 
p 

R
 

5 
25

19
 

1 §
. 

B
t' 

S
m

al
l 

am
o

u
n

t 
o

r 
-

-
-

8 R
 

D
 

sl
a
g

 &
 

p
o

ro
si

ty
. 

6 
25

14
 

t•
 

5
t'

 
IM

: 
I 

9~
 

3
/1

6
• 

in
co

E
1P

le
te

 

L 
u 

ru
s1

o
n

 a
n

d
 
sl

a
g

. 
7 

25
27

 
X

 
7e

 
IM

P 
I 

1
0

 
D

 
- 19

.P
 

37
m

 in 
M

R
 ~
 

p 
m

1e
c 

ti
l•

 

43
. 

I 

I I i 

..
. t

i 

11
 

~
 

.:i
ii j -.:
:: =
 =
 

,.:.
_:: ~
 

_:~
 j ·J -

.:.
.l!

 
-~

 _J ~ -"::E ·i -~
 

·~
 ~
 

·~
 

~
 

-=
 I i ! 4 ~
 

-~
 

,£~
 -=
 
~
 

~
 

."
3

 
-~

 ~
 

~'
al

 

]I
 

~
 

~
 

~
 

3 j ~
 

~
 

~
 

~
 

~
 

~
 

~
 

=
 
~
 

7 j I 



I I i i i f i 

lO
U

T
lT

IC
A

T
IO

lf
 

A
. 

F
IR

IN
G

 
RE

CO
RD

 
N

O
. 

II
. 

D
A

TE
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

11
0.

 
D

. 
A

II
II

O
II

 
N

A
IIU

FA
C

TI
JI

IE
II 

£
. 

EL
EC

TR
O

D
E 

N
F

C
II

. 
F

. 
11

1•
01

1 
FA

BR
IC

A
TO

R
 

A
. 

A
 1

13
41

 
B

. 
1

2
/2

2
/4

3
 

C.
 

H
 1

4
1

 
D

. 
S

ta
n

d
a
rd

 S
te

e
l 

S
p

ri
n

g
. 

E
. 

R
ei

d
 A

v
er

y
 C

o.
 

F.
 

F
is

h
e
r 

T
an

k 
D

iv
is

io
n

 

A
. 

A
 1

13
41

 
B

. 
1

2
/2

2
/4

3
 

C
. 

H
 

1
4

2
 

D
. 

C
a

rn
eg

ie
-I

ll
. 

S
te

el
 C

or
p.

 
E

. 
R

el
d 

.A
ve

ry
 C

o.
 

F
. 

F
is

h
er

 T
an

k 
D

iv
is

io
n

. 

A
R

•O
R

 
D

AT
A 

A
. 

PL
A

TE
 

TH
IC

K
N

ES
S 

II
. 

TY
PE

 
C

: 
CA

RB
O

!I 
CO

N
TE

N
T 

D
. 

B
H

N
 

£
. 

PR
O

C
ES

S 
F

. 
H

EA
T 

TR
EA

TM
EN

T 
TE

N
P

. 
T

IK
E

 
Q

U
EN

CH
 

!A
. 

1
1

2
• 

IB-
R

 I
II

 
1

. 3
3M

n 
• 1

9S
1 

.0
2

3
8

 .
0

2
9

P
 

.1
4M

o 
c •

• 
25

C
 

D
. 

F
ac

e 
3

4
1

 
B

ac
k

 3
5

2
 

IE.
 

o 
F •

. 
16

50
 

F 
¼

 h
r 

w
at

er
 

7
7

5
 

F
 1

¼
 
b

r 
w

at
er

 

IA
. 

1
1

2
• 

IB
. 

R
 I

 
1.

22
M

ll
 

.1
8

8
1

 
.0

2
0

8
 .

0
1

0
P

 
.s

e
e
r 

.7
3N

l 

'. :
J~

o 
• 

F
ac

e 
33

1 
B

ac
k

 3
3

1
 

• 
U

llk
no

w
n 

EL
EC

TR
O

D
E 

D
AT

A 

A
. 

TY
PE

 
B

. 
TR

A
D

E 
H

A
Ii

£
 

C
. 

C
O

A
TI

N
G

 
O

. 
C

U
R

R
EN

T 
&

 

PO
LA

R
IT

Y
 

A
. 

F 
.1

5
C

 
2.

02
M

n 
.1

4
8

1
 

.0
0

4
S

 
.0

2
1

P
 

.1
1

c
r 

.6
2M

0 
B

. 
C

. 
Li

m
e 

D
. 

D
C

-R
E

V
 

A
. 

F 
.1

4
C

 

B
. 1

. 8
6M

n 
.1

3
S

i 
.0

0
9

S
 

.0
2

2
P

 
.1

7
C

r 
.1

2N
1 

.7
1M

o 

C
. 

L
im

e
 

D
. 

D
C

-R
E

V
 

~e
.._

__
:;

:-
__

:·
·{

_d
c
" 

JO
IN

T
 D

~
IG

N
 

A
. 

G
R

O
O

V
E,

 
IN

C
LU

D
ED

 
A

N
G

LE
, 

RO
O

T 
F

t~
~

 
B

. 
RO

O
T 

CA
P 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 

A
. 

45
c 

SV
 

B
. 

1/
16

Y
 

c.
 

F
'la

m
2 

c
u

tt
in

g
. 

G
ri

n
d

tn
g

. 

A
. 

4
5

°
s
v

 
B

. 
3

/1
8

" 
c.

 
F

la
m

e 
c
u

tt
in

g
. 

G
ri

n
d

in
g

. 

JI
EL

D
IN

G
 

PR
O

C
ED

U
RE

 
B

E
A

T 

A
. 

B
A

C
U

H
G

 
A

. 
PR

E 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
. 

H
O

. 
T

~
;~

s~
:P

. 
V

. 
1B

. 
PO

ST
 

l
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
R

O
IN

 
TY

PE
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
TI

M
£ 

&
 

IN
T

E
n 

PA
SS

 
TE

iiP
l:l

!A
TU

R
!: 

D
. 

R
E

la
R

tS
 

A
. 

M
ll

d
 

B.
 

S
te

el
 

1
. 

2
. 

3
. 

I 
3

/1
8

" 
I 

3
/1

8
" 

I 
i/

4
fi

 

1
a 

2
0

0
 

1
a 

20
0 

1
a 

2
7

5
 

2
2

 
2

2
 

2
2

 
S

ea
l 

b
ea

d
 

-
3

/1
en

 
1

a
 

20
0 

2
2

 
C

. 
4

8
.3

8
 m

1n
ut

3s
. 

0 
18

0 
F

-2
0

0
 

F 
D

. 
G

ri
n

d
in

g
 

tl
m

e 
4

2
 m

in
u

te
s.

 
G

ou
ge

d 
o

u
t 

an
d

 s
e
a
l 

b
ea

d
 

u
se

d
. 

. 
H

ot
 r

o
ll

e
d

 s
te

e
l 

b
ac

k
-u

p
 

u
se

d
. 

A
. 

M
1l

ct
 
S

te
e
l 

B.
 1

. 
I 

3
/1

8
" 

2
. 

I 
3

/1
8

" 
3.

..,
,.!

,I
I 

1
/4

• 

la
 

2
0

0
 

2
2

 
la

 
20

0 
2

2
 

2b
 

2
7

5
 

22
 

S
ea

l 
be

ad
 - 3

/1
8

1 
1

a 
2

0
0

 
2

2
 

c. 
55

 m
in

u
te

s.
 

1
4

0
°F

 -
2

4
0

°F
 

ID
-

G
ri

n
d

in
g

 
tl

m
e 

4
2

 m
in

u
te

s.
 

H
o

t 
ro

ll
e
d

 s
te

e
l 

b
ac

k
-u

p
 

U
S

e
d

i.
 

G
ou

ge
d 

o
u

t-
se

a
l 

b
ea

d
 

u
se

d
. 

A
.N

on
e 

B
.N

on
e 

A
.N

on
e 

B
.N

on
e 

B
A

L
L

IS
T

IC
 R

E
SU

LT
S 

R
E

•A
R

X
S 

O
R 

C
R

A
C

E
JR

G
 

H
 
I V

E
L.

 I L
O

C
A

T
IO

N
 

O
F

 
B

 
C

R
A

C
U

/t
O

 
R

A
D

lO
G

R
A

l'
/I

IC
 

R
E

S
U

L
T

!,
E

T
C

. 

f/
S

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

P 
AI

IT
 

21
25

07
 

X
 

31
2,

52
5 

I 
X

 

' 
U

 
IV

 
5

" 
I~ 

I 
1

3
• 
I 

1
1

• 
Jio

• 
I 

19
¾

 
D

 
0 

I I
 

12
 

IM
Pj

 r
; 

8g
 

r
-
~
 8 

3
~

 H
E!

n5
41

 P
ro

b
ec

tj
n

e 

4 
!L

os
t 

14
½"

 R
 

5 
~

1
3

 

~Q
¼

ftt
 

-
I 

-
' 

-

D
 

X
 I

 8¼
ff 
I IM

PI 
I 

g
~

 
U

 
O

 
I 

14
8 

t
-
- 25
i. 

37
m

D
j 

·H
E

IM
5

4
1

P
ro

je
ct

ll
e 

f 1 
• 

in
co

m
p

le
te

 
ru

s1
o

n
. 

3
/8

",
 

i/
4

" 
in

co
m

p
le

te
 

ru
si

o
n

 
m

o
d

er
at

e 
am

o
u

n
t 

o
r 

sl
a
g

 a
n

d
 

p
o

ro
si

ty
 

F 1
/4

1 
&-

3
/8

1 

In
co

m
p

le
te

 
ru

s1
o

n
 

&-
m

o
d

er
at

e 
am

ou
nt

 
sl

a
g

 a
nd

 
p

o
ro

si
ty

. 

44
. 

=
:E

 
·-- ·~

 
·

-,:
,;;

 

~-~
 

=
 ·::: ,a

s 
:;

g
 

-~
 i =
:E

 
-=

 
-

~ ·1
 '·i =
 =
 

=
 

-~
 ·:~
 

·-~
 ~
 

j ...,,
. 

~~
 

-.
:::

:.;
; -J ~ .

~
 

-
~

 ~1
 

J.'!
 :i ~
 

-~
 

=
:!

! ~ 3 .1
 

"3
i .:' 

.2
1

 ~~ ·j j =
a
 

-~
 ·-;
J 

3 3 :a
 I 



i ~
 

,-
-~

~-
--"

~ 
-

ID
IU

IT
IF

IC
A

T
IO

II
 

la
. 

r1
11

11
1G

 
11

£C
01

1D
 

11
0.

 
·1

1.
 

D
A

TE
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

N
O

. 
D

. 
01

10
11

 
M

U
U

FA
C

TI
JI

IE
II

 
E

. 
EL

EC
TI

IO
D

E 
M

FC
II

. 
F

. 
ll

l•
O

II 
FA

II
II

IC
lT

O
ft

 

A
. 

A
 1

15
96

 
B.

 
1

/6
/4

4
 

C
. 

H
 

14
7 

D
. 

G
re

at
 -L

ak
es

 
S

te
el

 C
o.

 
E

. 
H

ar
n

1
sc

h
!e

g
er

 
F

. 
F

is
h

er
 T

a
n

k
 

D
1v

1s
1o

n 

A
. 

A
 1

23
03

 
B

. 
2

/1
/4

4
 

C
. 

H
 1

33
 

D
. 

Jo
n

es
 &

 
L

au
gh

l1
n 

E
. 

P
ar

n
1

sc
h

re
g

er
 

F.
 

F
is

h
er

 T
a

n
k
 

D
iv

is
io

n
 

A
. 

A
 1

2
3

0
3

 
B

. 
2

/1
/4

4
 

c.
 

P 
13

4 
D

. 
Jo

n
es

 8
· 

L
au

g
h

li
n

 
E

. 
F

.a
rn

ls
ch

re
g

er
 

F.
 

F
is

h
er

 
T

an
k 

D
1v

1s
1o

n 

A
R

IO
R

 
D

A
T

A
 

A
. 

PL
A

TE
 

T
H

IO
:H

E
SS

 
B

. 
TY

PE
 

C
. 

CA
RB

O
N

 
CO

N
TE

N
T 

D
. 

BH
H 

E
. 

PR
O

C
ES

S 
F

. 
H

EA
T 

TR
EA

TM
EN

T 
T

E
M

P.
 

T
IN

E
 

Q
U

E~
CH

 

A
. 

1
/2

" 
B

. 
R

IV
 

• 9
91

-m
 

• 6
4S

 1
 

.0
04

S
 •

 0
16

P 
.6

1C
r 

.2
2M

o 
C

 •
•
 2

5
C

 
D

. 
F

ac
e 

36
3 

B
ac

k 
34

1 
E.

 
F.

 
un

kn
 O

l'I
Il 

A
. 

1
/2

• 
B

. 
R

 I
II

 
1.

49
M

n
 

.2
0

si
 

.0
12

8 
.0

14
P

 
• 2

9M
o 

C
 •
•
 26

C
 

D
-

Fa
ce

 3
52

 
B

ac
k 

35
2 

E
. 

o 
F.

 
11

'5
0 

F 
¼

 h
r 

w
at

sr
 

80
0 

F 
1¼

 h
r 

w
at

er
 

A
. 

1
/2

" 
B

. 
R

 I
II

 
• 4

9M
n 

• 2
0S

1 
.0

1
2

8
 

.0
14

P
 

• 2
9M

o 
C

 •
•
 26

C
 

~
· 

Fa
ce

 
35

2 
~ 

B
ac

k 
35

2 

F. 
1/

>5
0°

F 
¼

 h
r 

w
at

sr
 

BO
O 

F 
H

 
h

r 
w

at
er

 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

A
. 

TY
PE

 
B

. 
TR

A
D

E 
NA

M
E 

C
. 

C
O

A
TI

N
G

 
D

. 
CU

RR
EN

T 
&

 
PO

LA
R

IT
Y

 

A
. 

F .2
2

c 
1.

74
1-

m
 

.4
1S

1 
.O

Q
4S

 
.0

12
P

 
.3

3M
O

 

~

• 
A

W
-2

C 
• 

Li
m

e 
-

DC
-R

EV
 

IA•
 

F .2
0

C
 

1.
 5

9M
n 

.1
9

S
i 

-0
14

8 
.0

2
0

P
 

.3
/lM

o 

~

• 
A

W
-2

C 
• 

Li
m

e 
• 

DC
-R

EV
 

~
. 

F 1.
59

M
n 

.2
o

c 
.1

9S
1 

.0
14

S
 

.C
XZ

OP
 

• &
.1

1-
'o 

'3.
 

A
W

-2
C 

i:;_
 

Ll
m

e 
~.

 
D

O
-R

EV
 

J
O

IN
T

 
D

E
S

IG
N

 

A
. 

G
R

O
O

V
E.

 
IN

C
LU

D
ED

 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

B
. 

RO
O

T 
CA

P 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

A
. 

45
o 

DV
 

B.
 

1/
1

6"
 

c.
 

Fl
am

e 
cu

tt
in

g
. 

G
rl

nc
t1

ng
. 

A
.·

 6
0°

 S
V 

B
. 

1
/ B

• 
C

-
Fl

am
e 

cu
tt

in
g

. 
G

ri
nd

in
g 

~

• 
80

° 
SV

 
B.

 
1

/8
" 

• 
Fl

am
e 

cu
tt

in
g

. 
G

r!
nc

tl
ng

. 

-
-

.·
 
.
.
 
--

-
-· 

--
·
-
-
-

-
·
·
-

--
·.

 
-

;·
--

.-
··

--
--

'W
E

LD
IN

G
 

P
R

O
C

E
D

U
R

E
 

B
E

A
T

 

A
. 

B
A

C
[I

N
C

 
A

. 
PR

E 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
. 

N
O

. 
T

~
;~

s~
:P

. 
V

. 
jB

-
PO

ST
 

l
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
R

O
IN

 
TY

PE
 

C
. 

TO
TA

L 
11

E
L

D
IN

G
 

T
IM

E
 

&
 

IN
T

E
n 

PA
SS

 
TE

M
PE

!IA
TU

RE
 

D
. 

R
E

N
A

R
[S

 

A
. 

M
ll

d 
S

te
el

 
B.

 1.
 

I 
5/

32
9 

1
a 

17
5 

22
 

2.
 

I 
3/

18
" 

2
a 

22
5 

22
 

3
. 

I 
1

/4
" 

2
a 

32
5 

22
 

H
ot

 
R

ol
le

d 
S

te
el

 b
ac

k-
up

 
go

ug
ed

 
o

u
t.

 
S

ea
l 

be
ad

 u
se

d
. 

3/
16

" 
1

a 
22

:'i
 

2
2

 
c.

 6
2.

32
 m

ln
u5

es
. 

0 
14

0 
F 

-
28

0 
F 

D
. 

G
rl

nd
1n

g 
ti

m
e 

37
 m

in
u

te
s.

 

IA
.N

on
e 

B
.N

on
e 

H
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

V
E

L
. 

L
O

C
A

T
IO

N
 

O
F

 
B

 
C

R
A

C
"1

N
O

 

u
:•

A
.R

JC
S

 
O

N
 

C
R

A
C

/C
l l

fG
 
I 

IR
A

D
IO

G
R

A
.P

B
 I
C

 
R

E
S

U
L

T
S

. 
E

T
C

 

F
IS

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

P 
~MT

! i 

,l-.
. ,J-

t IMP
 

I 
) 

p 

4 
Zn

 
I 9" 

0 
I 

H
 

3 
25

17
 

• 
6

" 
-

-
-

o
f 

sl
ag

. 

~ 
D

 
S

m
al

 1
 

am
ou

nt
 

L
 

U
 

4 
25

11
 

fl
 

7½
" 

-
-

I 
-

R
 

U
 

5 
25

19
 

8
• 

3
t"

 I
IM

PI
 

I 
11

0½
 

R
 

D
 

IM
P 

V
 17

~ 
23

£•
 

8 

m
m

 µ
~

 _
.E

.I:.
!LI

..e
 .. c.

l:1
1 

e 

A
. 

M
llc

t 
S

te
el

 
B.

 
~-

-N
on

e 
~1

 
j2

53
0I

H
" 

'3
.N

on
e 

lH
~

 -
i 

-
I 

-

p 
1

. 
I 

5/
32

" 
2.

 
I 

3/
18

" 
3.

 
I 

1
/4

" 
S

ea
l 

be
ad

s 
-

la
 

17
5 

22
 

la
 

22
5 

22
 

1
a 

22
5 

22
 

1
/4

" 
2a

 
27

5 
22

 
c.

 
63

 m
in

u
te

s.
 

1C
X

PF
 1

70
°F

 
D

. 
•o

• 
ro

o
t 

op
en

in
g.

 
H

ot
 

ro
ll

ed
 s

te
el

-g
ro

u
n

d
 o

u
t­

tw
o 

se
a
l 

be
ad

s 
u

se
d

. 
G

r1
nd

1n
g 

tl
m

e 
3 

h
rs

. 
42

 m
!n

s.
 

A
. 

M
ll

d 
S

te
el

 
B.

 
1.

 
I 

5
/3

2
" 

2.
 

I 
3

/1
6

• 
3

. 
I 

1
/4

• 
S

ea
l 

be
ad

s 

1
a 

17
5 

22
 

la
 

22
5 

22
 

1
a 

27
5 

22
 

3/
16

" 
2

a
 

22
5 

2g
 

C
. 

69
 m

ln
ut

es
. 

10
0°

F
 -

17
0 

F 
D

. 
•o

• 
ro

o
t 

op
en

in
g.

 
H

ot
 

ro
ll

ed
 s

te
e
l 

ba
ck

-u
p 

G
ro

un
d 

ou
t-

tw
o 

se
a
l 

be
ad

s 
us

ed
. 

G
r1

nd
1n

g 
tl

m
e 

3 
h

rs
. 

12
 m

!n
. 

~.
N

on
e 

~.
N

on
e 

2 
12

52
6 

L 
I 

~
• 

1 
7
~

" 
-

u 

37
m

jn 
H

~ 
M

s.i
, 

P
rq

je
c
tl

le
 

1 
rs

.'3
7 

7 
~

53
0 

B
 

12
52

4 

3
. 

8R
 4•

 R
 

8f
t 

I 
-

u 8½
1 

IM
J 

D
 

1tl
 st

1
 a

 
L

 
D

 

ti 
p 

I 
11

1 
• 3

/1
6

• 
in

co
m

pl
et

e 
· 

ru
s!

o
n

 a
nd

 s
ag

. 

I 
I 

t•
 

1
--

; 
12

I}
3•

 

~
 H

E!
M

fi4
 

Pr
q_

1e
cd

1l
e 

45
. 

j T
•
~

~ 

~. 
_-_

: 

.....
 ~
 

-~
 ~
 

·~
 

·~
 --
=

~
 

_i
i 

.:.·
:;

: 

._
; 

_:.
~ 

.c 

~
 

-=--~
 

·;
..

~ 

·. 
·~

 
-·

~ 

--~
 

_.
:.=

i! 
:.,-

=
 

~-;
; 

--i
 

--
~ 

-
~

 

~
 

~-=-
1 

-~
 _·_;:
; 4 ~
 
~
 

~
 

:.__
~ -~
 

_J
 =: 

.
.
 

~
 

~
 

-~
 

-~
 

-~
 ~
 

-
0

~ 

~ 
-:"

,; 

.-J
i 
~
 

~
 =
 

.J
 

-~
 -=:

 1 
-

~ 



~
 

~
 1·
 

l . 

it
 i i ~ ~
 I t­ i ~ I I i ~ ~ = le= ~ =
 

~
 

lD
IU

f1
'1

'1
C

A
T

lO
lt

 

la.
 F

IR
IM

C
 

R
EC

!>
R

D
 

N
o

. 
·1

1.
 

D
A

T
E

 
O

F
 

T
E

S
T

 
C

. 
P

L
A

T
E

 
M

O
. 

D
. 

A
lla

O
R

 
•D

O
F

A
C

T
11

R
E

R
 

£
. 

E
L

E
C

T
R

O
D

E
 

II
F

C
II

. 
F

. 
aa

•o
• 

FA
BR

IC
A

TO
R

 

A
. 

A
 1

2
3

0
3

 
B

. 
2

/1
/4

4
 

c.
 

H
 1

4
9

 
D

. 
Jo

n
es

 &
 

L
au

g
b

li
n

 
E

. 
H

ar
n

ls
ch

te
g

er
 

F
. 

F
is

h
e
r 

T
an

k
 

D
iv

is
io

n
. 

A
. 

A
 1

2
3

0
3

 
B

. 
2

/1
/4

4
 

c.
 !

I 
1

5
0

 
D

. 
Jo

n
es

 &
 

l,
a
U

g
h

l.
ln

 
E.

 
H

ar
n

is
ch

te
g

er
 

F
. 

F
ls

b
er

 T
a

n
k

 
D

1v
1s

1o
n.

 

A
II

JI
O

R
 

D
A

T
A

 

A
. 

P
L

A
T

E
 

T
H

IC
lt

N
E

S
S

 
B

. 
T

Y
P

E
 

C
. 

C
A

R
BO

N
 

C
O

N
T

E
N

T
 

D
. 

B
H

II 
E

. 
P

II
O

C
E

S
S

 
F

. 
H

EA
T 

TI
IE

A
TN

EN
T 

T
E

II
P

. 
T

I•
E

 
Q

U
E

N
C

H
 

J..
. 

1
/2

" 
B

. 
R

 I
II

 
1

. 4
9:

it
l 

• 2
08

1 
.0

1
2

8
 .

0
1

4
P

 
.2

9M
O

 
C

 •
•
 2

6
C

 
D

. 
F

ac
e 

3
5

2
 

B
ac

k
 3

5
2

 
E

. 
o 

F
. 

1
6

5
0

 
F 

¼
 h

r 
w

at
5

r 
80

0 
F 

1¼
 b

r 
w

at
er

 

A
. 

1
/2

• 
B

. 
R

 I
I
I
 

1
. 4

9M
ll 

• 2
0S

 i 
.0

1
2

S
 

.0
1

4
P

 
.2

9
M

o
 

c 
•
•
 2

6
c
 

D
. 

F
ac

e 
3

5
2

 
B

a
ck

 3
5

2
 

E
. 

F
. 

1l
!5

0o
F

 ¼
· h

r 
w

at
0r 

00
0 

F 
1-

! 
b

r 
w

at
er

 

;-:;
._-

_-..:._
.-::.

:.......
. 

--
-:_

 
-

-=-
-

:,::
;--..

.. ~
 ...

....
....

. 
~

,
~

'C
"
.
-
-

_ 
.....

 
:=r,

 
a

::
--

--
""

'"'
 

-

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 

A
. 

T
Y

P
E

 
B

, 
T

R
A

D
E

 
N

IN
E

 
C

. 
C

O
A

T
IN

G
 

D
. 

C
U

R
R

E
N

T
 

&
 

P
O

L
A

R
IT

Y
 

A
. 

F 1.
59

l'i
!l

 
.2

oc
 

.1
9

S
1

 
.0

1
4

8
 

.0
2

0
P

 
.3

8
H

0
 

B
. 

AW
-2

C 
C

. 
L

im
e 

D
. 

D
O

-R
E

V
 

A
. 

F .2
0c

 
1

.5
~

.n
 

.1
9S

1 
.0

1
4

S
 

.0
8

)P
 

.3
81

10
 

B
. 

A
W

-2
C 

C
. 

L
im

e 
D

. 
D

O
-R

E
V

 

JO
IN

T
 D

E
S

IG
N

 

A
. 

G
II

O
O

V
E

, 
IN

C
L

U
D

E
D

 
A

II
C

L
E

. 
I\O

O
T

 
FA

C
E

 
B

. 
R

O
O

T
 

G
A

P 
C

. 
P

L
A

T
E

 
P

R
E

P
A

R
A

T
IO

N
 

~-
:-

-=
-·.;

 . 
:·::

;.::
 

-~
-
-
-
-
:
-
-
~

~
~

~
;
 -

·-
-==

-~-
. 
~
~
-

-
-

--

rE
L

D
lN

G
 

P
R

O
C

E
D

U
R

E
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

E
B

A
R

K
S 

O
R

 
C

II
A

C
K

I/
fG

 

P
A

S
S

E
S

 
~

: 
=~

~ 
B

 
V

U
. 

L
O

C
A

T
IO

N
 

O
T

 
B

 
C

R
A

C
U

N
O

 

B
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

M
O

. 
T

Y
P

E
 

A
II

P
. 

V
. 

F
IS

 
L

.L
. 

R
.L

 
C

B
. 

!.c
c.

I 
T

Y
P

i/
 
o

r.
 

1 
• 

R
O

O
T

 
T

'l'
P

E
 

I 
2

. 
B

O
C

7 
T

~-
PE

 
! 

3
. 

C
d

~
-:

;i
 

T
Y

P
E

 
I 

c
. 

7C
T

.\
L

 
,E

L
D

IH
C

 
T

II
IE

 
&

 
,H

T~
a 

P
as

s 
I 

'1 
I 

A
. 

B
A

C
U

M
C

 
i.

tA
D

IO
G

R
A

l'
B

 IC
 

R
E

S
U

L
T

~
. 1

1:
TC

 

T
E

ll
i'E

'II
A

T
U

R
E

 
I 

L 
I 

D
. 

R
EK

A
R

IS
 

I 
• 

; 
I 

,z
, 
-
-
-
-
-
-

A
. 

eo
0 

SV
 

1
/8

f.
 

B
. 

-
-

C
. 

F
la

m
e 

c
u

tt
in

g
. 

G
ri

n
d

in
g

. 

A
. 

6
0

o
 

fN
 

'..f
er

. 
B

. 
-

-
c.

 
F

la
m

e 
c
u

tt
in

g
. 

0r
1n

d1
ng

. 

A
. 

M
il

a 
s,

:;
ee

l.
 

B.
 1

. 
I 

2
. 

I 
'5

. 
I 

Tw
o 

s
e

a
l 

5
/3

2
 • 

la
 

3
/1

8
?.

 
1

a 
1

/4
" 

b
ea

d
s-

1
a 

17
5 

2
2

 
2

2
5

 
2

2
 

2
7

6
 

2
2

 

3
/l

e,
;;

 
!a

 
?..

25
 

1
/4

" 
1

a 
2

7
5

 
22

 
i 

-~
~

C
:,

, 
I 

C
. 

6
7

 l
!l

ln
u

te
s.

 
10

0°
F

' 
-

D
. 

G
ri

n
d

in
g

 t
ll

!i
e 

2 
h

rs
. 

no
• 

ro
o

t 
op

~"
l.i

ng
~.

 

.!.
 /

._
 

• 
I 

57
 l

ll
in

, 
I 

A
. 

M
11

<1
 

S
te

e
l 

B
. 1

. 
I 

5
/3

2
• 

2.
 

I 
3

/1
6

" 
3

. 
I 

1
/4

5 

'tw
o 

se
e.

1 
b

ea
t.

s-

1
a
 

1
7

5
 

1
a 

22
5 

1
a 

27
5 

2
2

 
2

2
 

2
2

 

3
/1

6
2

 
2

a
 

cf
:,2

5 
2

2
 

c.
 6

7 
m

in
u

te
s.

 
10

0 
F 

-
1

7
0

°F
 

D
. 

G
ri

n
d

in
g

 t
im

e 
3 

h
rs

-
1

2
 m

in
. 

a
o

a
 
ro

o
t 

o
~

en
ln

g
. 

I 

A
.N

on
e 

B
.N

on
e 

A
.N

on
e 

B
.N

on
e 

1
3

1
2

5
3

0
 

14
12

5?
..6

 

~-· "'
1

, 
Z@

 
s 

12
W

 
r·;c

, 
I 

13
:.:

.·•
 

D
 

. 
' 

,~
· 

B
l 

B
Pf

'M
P 

I 
jg

; i 
u 

:_
J
 

1'
 

re
r-~

 
0 

3
~

 R
E

I~
 P

ro
b

ec
q

n
e 

91
25

2-
4·

1 
¼

' 
10 

252
4! 

1:w
 

R
 

12;
 ra

p i
 1 

en
 

O
 

I 
I 

u 
. 

_3
'2'

l!m
LJ

lp
~

f
r
o

1
e
c
ta

le
 

10
i tt
 

hl
 

I 
e I I 

F p 

46
. 

.-
; 

~~
 

~
 

-:
:::

: 
3

3
 ·:: =
 

-~
~~
 

·==
 .... 

·,;
.Ii

! 
. 

--
F

­
-:

::
:t

=
 

~
 

--~
 ~
 

--
~

 .... --~
 

. _
.,

;;
; 

=
E

l,
 

~
 

=
.;

;:
;'i

 

;..-
::2

 i --~: . 
-:;

 
::

;a
 - °"' -=~

 
~
 

~
 

,,i 
~
 

--
~ i ~ J ·.
~

 

~
 

~~
 

~
 

~
 

-; ~
 ~ ·"~

~
 

c..=
a 

-
~

 

-~
 

::--2
'; 

-~
 

: 
-; .] ~
 

~~
 

·=
" ~
 

ii
 

.:=
! 

~
 

-
: 



i i r ~ -- 1:
 

~
 I:
 

~
 

~
. I i I ~ E
 

~
 

K
 
~
 

~
-

~
 ~:
 .- ~

. l I i ~ I t f I I [ it
 L
 

... L
.:

.;
--

=
::

. 

IO
D

T
1'

1C
A

T
10

II
 

la.
 r

1
a
1

•c
 1

1E
C0

11
D 

R
o.

 
••

 
D

A
TE

 o
r 

TE
ST

 
C

. 
PL

A
TE

 
•o

. 
D

. 
H

II
O

II
 •

U
U

FA
C

TU
II

EI
I 

a:.
 E

LE
C

TI
IO

D
E 

•r
i.a

. 
F

. 
A

B
-

FA
B

III
C

&
TO

B
 

.A
. 

.A
D

-7
6

3
 

B
. 

7/
2J

J/
43

 
c.

 N
R

-9
0A

 
D

. 
Jo

n
es

 &
 

L
au

gh
li

n 
S

te
e
l 

C
or

p_
 

E
. 

H
ar

n
!s

ch
re

g
er

 
C

or
p.

 
F

. 
Y

el
lo

w
 T

ru
ck

 
&

 
C

oa
ch

 M
tg

. 
C

o
m

p
a

n
y 

~.-
_

·_
;;

. 
-~

·-
-

-
. 

U
.O

R
 

D
A

TA
 

E
LE

C
TR

O
D

E
 

D
A

TA
 

JO
II

IT
 D

ll
SI

G
/1

 
•E

L
D

IX
G

 
l'l

lO
C

E
D

U
J/

E
 

B
E

A
T

 
B

A
L

L
IS

T
IC

 l
ll

!S
U

L
T

S 

A
. 

PL
A

TE
 

TH
IC

J:N
ES

S 
A

. 
TY

PE
 

A
. 

G
IIO

O
Y

E.
 

IN
CL

U
D

ED
 

A
. 

B
A

C
U

N
G

 
A

. 
PR

E 
B

 
V

l!
L

. 
L

O
C

A
T

IO
ff

 
O

F 
B

 
C

II
A

C
U

II
O

 
11

. 
TY

PE
 

fl
. 

TR
A

D
E 

H
U

E
 

A
N

G
LE

. 
RO

OT
 

FA
CE

 
PA

SS
ES

 
B

. 
PO

ST
 

C
 B

. 
T

T
P

I 
C

. 
C&

III
IO

N 
CO

!IT
!!:

N
T 

C
. 

CO
A

TI
N

G
 

B
. 

IIO
O

T 
GA

P 
B

. 
D

EP
O

SI
TI

O
N

 
S

IZ
E

 
EL

. 
NO

. 
TY

PE
 

A
M

P.
 

V
. 

F
IS

 
L

.L
. 

11
.L

 
LO

C
 

A
 11

T 

D
. 

BH
!I 

D
. 

CU
III

IE
H

T 
&

 
C

. 
PU

.T
E

 
PR

EP
A

R
A

TI
O

N
 

1
. 

RO
OT

 
TY

PE
 

E
. 

PR
O

C
ES

S 
PO

LA
III

TY
 

2
. 

BO
DY

 
TY

PE
 

F
. 

H
EA

T 
TI

IE
A

TN
EH

T 
3

. 
C

ft
c

.'
N

 
TY

PE
 

T
E

~
. 

T
l•

E
 Q

U
EN

CH
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IN
E

 &
 

IN
TE

R
 

PA
SS

 
TE

IIP
E'

IIA
TU

ftE
 

D
. 

R
E.

A
R

ES
 

A
. 

1
/2

1 
A

. 
F 

A
. 

45
° 

SV
 

A
. 

C
op

pe
r 

A
.N

on
e 

1 
25

53
 

X
 

6.
P

 
B

. 
R

-I
II

 
(.

06
C

,1
.5

8 
B

. 
~

3
2

• 
B

. 
B

.N
on

e 
u 

(1
. 6

3M
n,

. 2
5S

1,
 

M
n,

.4
8S

1,
 

c.
 

am
e 

1
. 

I 
3/

16
" 

1a
 

22
0 

-
30

 
.4

1
M

0
) 

.3
4H

o,
 

C
u

tt
in

g
 

2.
 

I 
3

/1
6

• 
1a

 
23

5 
-

30
 

2 
25

59
 

t9
 

9
• 

~m
p 

I 
2¼

 
c •

• 
27

 
.2

1
eu

)*
 

3
. 

II
I 

5
/3

2
• 

2b
 

17
0 

-
30

 
R

 
D

 
II

 
8!

 
D

. 
F

ac
e 

36
3 

B
. 
-

3/
16

" 
1b

 
25

0 
-

30
 

B
ac

k
 3

63
 

c.
 

T1
m

e 
3/

16
1 

1S
B

 
0
25

0 
-

35
 

3 
25

56
 

X
 

3½
" !

[m
p 

V
 

1•
 

E
. 

B
.0

.§
: 

D
. 

DC
 R

EV
 

c.
 4

 h
rs

. 
15

0 
F.

 
u 

F
. 

16
00

 
F

. 
2 

D
. 

G
ri

nd
in

g 
a
rt

e
r 

r1
rs

t 
p

as
s.

 
h

r
~

 w
at

er
 

4 
26

12
 

it
' 

7
t'

 ~m
I>

 
II

 
11

¼
 

85
0 

F
. 

&
-1

/2
 

I 
D

 
V

 
4¼

 
h

rs
. 

D
ra

w
 

5 
26

24
 

5¼
' 

3
t•

 0
 

I 
1

i 
I 

D
 

V
 

4½
 - 3# 

37
m

l 
H

E 
M

-f
 4

 
P

r p
je

c l
t1

1E
 

*W
el

d 
M

et
al

 

-
-
--

-
-
-
-
·
-

·--
-

-
-
·
 

.. 
-· 

~·~-
::-~~

~~~
-~--

~;•,-,.
..,,r~-~~

----g
·~,;

·.~~
!.~-

~.:~::
-•;_::~~

--~-"
g··~

--~
:·~-7"

~'.~·~
~~-

;•·-~
•~0

~-~-
~'-~·

~--!·
~~·

•~··~
;··~

·•t~·~~
~--~

·~•~•
-~:::1

!";• ~
·-~.~

·~,;
;]: ..... ~

··;
=~·~

c~··
~·-·~-:

:""
-~-~

-:~~
-~-'.-

~-•~
•~~

•;•~
;;..""

?,.~.~
-~•

!;-~
·~·~~

.~-·~
·-~,

~-~
-.~

-~-
g

~
 

II
E

•H
«

S
 O

Ii 
C

Jt
A

C
«I

lr
G

 

i,e
A

l!
IO

G
!I

A
l'J

fI
C

 
ll

S
U

L
T

S
 

/IT
C

. 

F
ai

le
d

 r
ad

!o
g

ra
p

h
 

E
xc

es
si

ve
 

li
n

e
a
r 

an
d 

sc
at

te
re

d
 s

la
e 

an
d 

p
o

ro
s!

 ty
 

47
. 

~::
 

~
 

~---
..

... 

-:
~ 

-~
 ~~~~
 

~
 

-~
 

3
3

 
.d

ll
 

-~
 

.7
3

 
~
 

-~
 

~
 ~! ""
 

c .
 .:

_
8

 ·j --~
 

~
 

...;~_
:: ~
 

-~
 
~
 

·~
 

=
 

-
~ ~
 
~
 

·--
---

-=
 
~
 

-=
 

--~=
 

'
~

 

. 
~
 

_.
...

.:,
..:

!g
 

.d
!!

 
~
 ..

.... ,. 
"=

::
B

 ~­ _.
:,

: 
-~

 .f
:d

: 

-~
 

_-
-:

..;
::.

;;;
 

.· 
7

i!
 

'-
5

 
~
 

-~
 ~
 

--~
•·.1

1 

_'.~
~ 

. 
.:

;; =
 

-. 
_

.;.
...

,::
 

....
.....

. 

. .a
 
~
 

-~
 



~
 

~
 

=
 i- : ..- ~

­
~
 

.::.
.-_ 

;;
::

.­
~
 

~
 

~
 

~
 

;.;:
: 

==
-c

 
~
 

::_
 

!L
. 

-

~
 ~ ~ =­ !:1

=.
.

. =·
 

~
 

=- ~
 
~
 

~
-

j,
' 
~
 

~
 

[ ~
 
~
 

E
: [_ ~
 

e-
-- ~
 

:=_
' :- ~ £
. 

~=
- -~ t: ~

-

~
 

"-
--

­
_: 

- :- ~ £ ~ ~ =- i.
~ -

lD
II

II
T

IF
IC

A
T

IO
II

 

11.
 F

II
II

W
C

 
11

EC
01

1D
 
1

0
. 

8
. 

D
IT

E
 O

F
 

T
E

S
T

 
C

. 
P

L
iT

E
 

11
0.

 
D

. 
.
.
.
,
.
 •

u
u

r&
C

T
II

II
E

II
 

E
. 

E
L

E
C

T
R

O
D

E
 

II
FG

II
. 

F
. 
I
I
-

F.
U

II
IC

A
T

O
II

 

A
. 

A
!r

8
6

1
 

B
. 

8
/3

1
/4

3
 

C~
 

1
7

8
3

-4
 

D
. 

Jo
n

e
s 

&
 

L
au

g
h

li
n

 
S

te
e
l 

c
o

rp
. 

E
. 

L
in

d
e 

A
lr

 
P

ro
d

u
c
ts

 C
o.

 
F

. 
A

m
er

lo
an

 c
ar

 
&

 
F

ou
nc

ic
y 

~
.
.
;
.
~

~
~

-
-
=

-
-
-
'-

.
.
.
.
;
.
:
:
;
:
:
:
;
_

-

A
R

IO
II

 D
AT

A 
EL

EC
TI

IO
D

E 
D

AT
A 

l.
 

P
L

A
T

E
 

T
H

IC
IN

E
S

S
 

A
. 

T
Y

P
E

 
II

, 
T

Y
P

E
 

B
. 

T
II

A
D

E
 

N
A

II
E 

C
. 

C
ll

lB
O

N
 

C
O

N
T

E
N

T
 

C
. 

C
O

A
T

IN
G

 
D

. 
11

Rl
l 

D
. 

C
U

II
II

E
N

T
. 

&
 

E
. 

P
II

O
C

E
S

S
 

P
O

L
ll

ll
l'

.T
 

F
. 

BE
A

T 
TI

IE
AT

K
EI

IT
 

T
E

II
P

. 
T

II
IE

 
Q

O
E

II
C

H
 

A
. 

1
;2

• 
A

. 
F 

B
. 

R
-I

II
 

--
(1

.6
6

M
n

,.
2

1
8

1
, 

B
 •.

 ox
w

el
d 

• 3
'7

H
o)

 
#3

6 
C

-2
6

 
C

. 
f8

0-
8J

X
D

 
D

. 
F

ac
e 

3
3

1
 

D
.-

AC
 

B
ac

k
 3

26
 

E
. 
-
-

F
. 
-
-

--~
--·
--

--
--

--
=

=
:
-
~

--
''·

-
:.

_
..

.;
..

;_
;.

:c
..

..
 

JO
IN

T
 D

ltS
IG

II
 

rt
E

LD
II

IO
 

PR
O

CE
D

U
1l

E 
B

E
A

T
 

B
A

L
L

IS
T

IC
 R

E
SU

LT
S 

l
. 

G
II

O
O

Y
E

, 
IN

C
L

U
D

E
D

 
A

. 
B

A
C

U
N

G
 

A
. 

P
R

E
 

H
 

v
u

. 
LO

C
A

TI
O

ii 
o, 

B
 

C
JI

AC
IU

/fO
 

A
N

G
L

E
, 

R
O

O
T 

FA
C

E
 

P
A

S
S

E
S

 
B

. 
PO

ST
 

8
. 

R
O

O
T

 
C

A
P 

B
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
T

Y
P

E
 

A
M

P.
 

V
. 

F
IS

 
L

,L
. 

R
.L

 
C

 
B

. 
L

O
C

 
T

T
P

 
U

IT
 

C
. 

P
L

A
T

E
 

P
R

E
P

A
R

A
T

IO
N

 
1

. 
R

O
O

T 
T

Y
PE

 
2

. 
B

O
D

Y
 

T
Y

P
E

 
3

. 
G

R
Q

IN
 

T
Y

P
E

 
C

, 
T

O
T

A
L

 
W

E
L

D
IN

G
 

TI
M

E 
&

 
IN

T
E

R
 

P
A

S
S

 
T

E
II

PE
II

A
T

U
R

E
 

D
. 

R
E

JI
A

R
l:

S
 

A
. 

4
5

° 
SV

 
A

. 
C

op
pe

r 
A

.N
on

e 
1 

25
26

 
1

t 
6

" 
ID

i>
 

II
 

3
n

 
B

. 
1

/8
1

· 
B

. 
B

.N
on

e 
e
s
t.

 
R

 
u 

c. 
F

la
m

e 
U

n1
on

m
el

t 
c
u

tt
in

g
 

3
/1

6
• 

5
4

0
-6

6
0

 
3

0
-3

2
 

2 
26

0E
 

1
• 

7
• 

Im
p 

I 
3

• 
G

r1
nd

1n
g 

3
/1

6
9 

1S
B

 
~

6
6

0
 3

8
:3

2
 

L
 

D
 

II
 

a•
 

C
. 

2
0

 m
1n

s.
 

80
 

-
13

6 
F 

V
 

1¼
1 

D
. 

3 
26

12
 

1
i 

4¾
' I

I!i
> 

II
 

2¼
• 

R
 

D
 

---- 18°
 

3'7
1E

 n
 H

E 
M

-l
 ~
 

P
r 

oj
ec

 t
il

l 

--
::

.:
..

: 
_.

...:
..· 

::;:
._ 

_
__

 
, _

_
_

 . .
=

-,
--

.,
:;

_
 

_.
:;

..
 .
•
 ~.

...
:..

-=
-:

;.-
::.

.•
..;

.~
 

~:
;:.

::.
.:_

,,.
. __

 
-::

:~
-..

::-
--

--
--

"
-·

--
.:.

.. 

R
l!

.R
U

ll
S

 0
11

 
c
.u

c
u

ir
o

 

~A
D

IO
G

II
A

,B
IC

 U
SU

L
T

S,
IC

T
C

 

F
al

le
<

l 
ra

d
lo

g
ra

p
h

 
1

/4
9 

c
ra

c
k

 a
t 

1
e
rt

 
Ju

n
c
ti

o
n

. 
So

m
e 

s
la

g
 48

. 

-
-·

·-
--

-~
-
,-

:
-
·:

-
-
-
.v

~
-
-

. 
:_

 
--

::.
. 

-=-
--

~
 

:~
 

-
'=

 
·~
~
 

~
 ··-~~ :~ ~ ~~ -~~::
 

.:
:;

t;
l!

l 

-~~
 

~
 

~
 

.3
:5

 
~
 

=
 
~
 

~
 

:.-~:;
: 

---
=-=

 
:~

 
::.

 
~
 

~
 

1
i 
~
 

·:1i
 

~==
 

.·.
.2

1:
 

~
 

"i -~!l
 

.-
~ ~j ~
 

,~
 

-~
 ~
 

~
~
 

~
 

~
 

'""
"' : .;,,;

;; 

;~
 

-
~

 

~
 

--
0~

 

-~
 
~
 

~
 

~
 

_,_:
~ :.i - -~

 ·· =
E

 
~
 



~
 
~
 

l:
JI

U
IT

IT
IC

.A
T

IO
II

 

j,1
. 

F
ll

l(
JI

C
 

II
E

C
O

II
D

 
JI

O
. 

·a
. 

D
.l

T
E

 
O

F
 

T
E

S
T

 

C
. 

P
L

A
T

E
 

11
0.

 
D

. 
AI

III
O

R 
•A

N
D

F
A

C
T

1J
II

E
II

 
E

. 
E

L
E

C
T

R
O

D
E

 
II

F
C

II
. 

F
. 

A
II

II
O

II
 

F
A

B
II

IC
A

T
O

II
 

A
. 

A
D

-7
89

 
B

. 
8

{
1

7
/4

3
 

C
. 

U
-4

3 
D

. 
Jo

n
es

 
&

 
L

au
g

h
l.

!n
 

S
te

e
l 

C
0r

I)
. 

E
. 

L
in

d
e 

A
lr

 
P

ro
d

u
c
ts

 C
o.

 
F

. 
F

is
h

e
r 

Ta
nk

. 
D

1
v

1
si

o
n

 

A
. 

A
~

7
8

9
 

B
. 

8
/1

7
/4

3
 

C
. 

U
-4

4 
D.

 
Jo

n
es

 &
 

L
a
u

g
h

li
n

 
S

te
e
l 

C
o

rp
. 

E
. 

L
ln

d
e 

A
lr

 
P

ro
d

u
c
ts

 
C

o.
 

F
. 

F
is

h
er

 T
an

k.
 

D
lv

ls
lo

n
 

•
•
 

A
.D

-7
89

 
B.

 
8

/1
7

/4
3

 
C

. 
U

-4
5

 
D

. 
Jo

n
es

o&
 

L
a
u

g
h

li
n

 
S

te
e
l 

C
or

p 
.. 

E.
 

L
in

d
e 

A
lr

 
P

ro
d

u
ct

s 
C

o.
 

F
. 

F
is

h
er

 T
an

k
 

D
iv

is
io

n
 

A
R

M
O

R
 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

l!
S

IG
N

 
W

E
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

B
E

A
.7

 

A
. 

P
U

T
E

 
T

H
IO

N
E

S
S

 
A

. 
T

T
P

E
 

A
. 

B
A

C
U

N
C

 
A

. 
P

R
E

 
H

 
8

. 
T

Y
P

E
 

B
. 

T
R

A
D

E
 

H
A

N
E 

C
. 

C
A

II
B

0N
 

C
0J

IT
E

N
T

 
C

. 
C

O
A

T
IN

G
 

D
. 

B
N

ll 
D

. 
C

U
R

R
E

N
T

 
&

 

A
. 

G
R

O
O

V
E

. 
IN

C
L

U
D

E
D

 
A

N
G

L
E

, 
R

O
O

T 
FA

C
E

 
B

. 
II

0O
T

 
G

A
P 

C
. 

P
L

A
T

E
 

P
II

E
P

A
R

A
T

!O
H

 

B
. 

D
E

P
O

S
IT

IC
N

 
S

IZ
E

 
E

L
. 

H
O

. 
T

~
;~

s~
~

P
-

v.
 

19
· 

P
O

S
T

 

l.
 

ilO
O

T
 

T
Y

P
E

 

t.
 

P
R

O
C

E
S

S
 

P
O

L
A

R
IT

Y
 

F
. 

H
E

A
T

 
T

II
E

A
T

M
E

N
T

 
TE

M
P.

 
TI

W
E 

Q
U

E
N

C
H

 

2
. 

B
O

D
Y

 
T

Y
P

E
 

3
. 

G
R

O
ii 

N
 T

Y
P

E
 

C
. 

T
O

T
A

L
 

~
E

L
D

IN
G

 
T

IM
E

 
&

 
IN

TE
R

 
rA

SS
 

T
E

!iP
E

'li
Si

. T
i.I

R
E

 
D

. 
il

E
~

t.
R

K
S

 

B
. 

·R
-I

I!
 

(.
 1

7
C

,.
 9

2 
B

. 
1

/3
2

" 
B

. 
B

.N
on

e 
A

. 
1

/2
" 

IA
· 

F 
A

. 
45

°S
V

 
• 

Y
es

 
IA

.N
on

e 
11

 

(1
.6

6f
1n

,.
28

S
i 

xn
,.

85
S

1,
 

c.
 

F
la

m
e 

S
p

e
c
ia

l 
u

n
1

o
n

m
el

t 
, 3

9M
0)

 
, 4

2M
O

) *
 

C
u

tt
in

g
 

3
/1

6
" 

3
a
 

6
5

0
 -

3
0

 
12

 
c 
•
•
 2

8 
B.

 
ox

w
el

d 
G

rL
~d

ln
g 

3/
18

~
 

3
a
 

60
0 

-
42

 
D

 .. 
F

ac
e 

31
1 

J3
8 

c.
 

18
. e

l 
E

ln
s.

 
-
-

B
ae

.It
 3

21
 

c.
 -

D
. 

W
el

d 
re

1
~

fo
rc

em
en

t 
J 

:3
 

E
. 

-
0 

D
. 

-
gr

ou
 .. YJ

.d 
er

r.
 

'j 
! 

F
. 

1
6

0
0

 
F

. 
1

/2
 

i 
h

r.
0

w
a.

te
r 

! 
l 

8
7

6
 F

. 
1

-1
/2

 
i 

i 
! 

~
-
~
 

_
_

_
_

 i
 

A
. 

1/
ZW

 
A

~ 
F 

A
. 

4
5

° S
V

 
[A.

 Y
es

 
lri\

_, 
N

cn
e 

Ii
 

B.
 

R
-I

II
 

(.
1

7
C

,.
9

2
 

B.
 

1/
32

" 
~-

B
.N

on
e 

(1
.8

8
M

n
,.

2
8

S
i 

M
n

,.
6

5
S

1
, 

c.
 F

la
m

e 
I 

S
p

e
d

a
l 

u
n

1
o

n
m

el
t 

.3
Q

M
O

) 
.4

2M
0)

* 
C

u
tt

in
g

 
1 

3
/1

6
~

 
3

a
 

65
0 

-
30

 
I 

j2
 

c •
. 2

8
 

B
. 

ox
w

e1
<1

 
G

ri
n

d
in

g
 

~
 

3/
18

R
 

3a
 

50
0 

-
38

 
D

. 
F

ac
e 

3
1

1
 

#3
8 

• 
1

9
. 8

S
 m

in
s.

 
-

B
ac

k
 3

2
1

 
c.

 -
. 

W
el

d 
re

in
fo

rc
e
m

e
n

t 
E

. 
-

0 
D

. 
-

g
ro

u
n

d
 
o

rr
. 

F
. 

1
8

0
0

 
F.

 
1

/2
 

h
r.

 
W

at
er

 
8

7
s°

F
. 

1
-1

/2
 

h
rs

. 
A

ir
 

A
. 

1
/2

• 
B

. 
R

-I
II

 
<+·

 40
M

n,
. 2

5
5

1
, 

.5
2M

O
) 

c .
. m

 
D

. 
F

ac
e 

3
6

3
 

~
. 

F (.
1

7
C

, .
9

2
 

M
ll

,.8
5S

1,
 

.4
2M

0)
* 

B
. 

o
xw

e
ld

 
#3

6 
B

ac
k

 3
6

3
 

le
. 

E
. 

-
o 

!IJ
. 

F
. 

1
eo

o
 F

. 
1

/2
 

hr
~

 
W

at
er

 
8

7
6

°F
. 

1'
!-1

/ 2
 

h
rs

~
1A

1r
 

*W
el

d
 

M
et

al
 

A
. 

45
°S

V
 

B.
 

1
/3

2
• 

c.
 F

la
m

e 
c
u

tt
in

g
 

G
ri

nd
in

g 

A
. 

Y
es

 
B.

 
S

p
e
c
ia

l 
u

n
io

n
m

el
t 

3
/i

e
• 

3
a 

55
0 

-
30

 
3

/1
8

" 
3

a 
00

0 
-

3
8

 
c.

 2
0

.3
 m

1n
s.

 
-

D
. 

w
el

d
 r

e
in

ro
rc

e
m

e
n

t 
gr

ou
nd

 
o

rr
. 

C
..

· 
_:'Q

.t?
.2

.f 
__,!

~
~

~
--;

.,_
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

;i
l/

:•
A

Z
II

.S
 

O
Ii

 
C

R
A

C
U

II
G

 

vu
..

 j 
f.

.<
X

i.
T

IO
N

 
O

F
 

8 
C

IU
C

U
;w

J 
R

,U
,i

O
vl

i.
A

l'
U

C
 U

S
U

L
T

S
,E

T
C

. 

I ,
1

s 
JL

.L
. 

R
.L

, 
c
a

. 
1

.o
c
. 

T
Y

P 
,n

! 

!2
51

3 
! 1

t•l
 2t

:~I 
! 

I 
, 

tt
 f

 
u 

I 
I 

1 
' 

i2
51

3 
2R

 
I 

i 
8

:P
 

I 
r.

l 
i 

n 

!<
05

1u
 !

?
?

~
 i 

!I 
"-'-

:Li
 

t-
' 

~ •
 .J

 
, 

• 
..

;_
 

' 
• 

l.
,;

.,
; 

i 
! 

L
! 

i 
U

 
i 

! 
I 

I 
i 

Ii 
! 

! 
i 

. 
i 

i 3
Jm

!ji
 HE

I,~-~
 Pr 

je
c
t'

1
le

 
-

-
-
-
-

~
51

•
·5

 
IP

 
3-

P
 

I 
R

 
u 

~
51

3 
z R

 
s~

n 
I Im

p
j 

! 
R

 
D

 
I 
II

 

HE
 
tt

-$
 P

r 
Je

e 
!l

e
 

1-¼
" 

7-
Jr"

 
R

 
u 

7½
" D

 

?5
16

 
·P

 
5.

p 
L

 
I 

u 

3'7
lm

4 
H

E
l!

r~
 P

rt
J
e
c
tl

le
 

' •. j 2½
 I

 

fit
' P

a
ss

e
d

 
R

a.
d1

og
ra

ph
 

)·:
cd

er
e.

i:
e 

am
ou

nt
 

c
t 

sl
a
g

 a
n

d
 
p

o
ro

si
ty

 

P
F

.s
se

d 
rM

i 
O

gI
'&

JJ
h 

I 
B

or
ct

er
l!

n£
 a

m
ou

nt
 

c
f 

sl
a
g

 a
n

d
 

p
c
ro

si
t~

 
a
t 

le
f
t 

ju
n

c
ti

o
n

 
! 

or
 X

-b
a

r 
j 

I 
I P

as
se

d
 r

ad
1

o
g

ra
p

h
 

49
. 

-~
 ·-G

 
~
 

-~
 

-=
=-

= 
'.:

m
!i 

.. ~
 

?:
=

! 
-;:

;~
 ;~
 
~
 

;s
i 
~
 

~
 

:..
.,_

 
-~

 

.. ~ -~
 l ···

~
 :_: .~
 

~-
-= 

-~
 
~
 

~
 

·=
 

-
f
a
 

-~
 ·~
 

~
 

~
~
 

:~
 

__
:.~

~ 

_.
·:
:£

ii
 

,-
,'""

"::
" 

·~
 ~
 

~
 i ~ -cg ·:~~

 
~
 

:~
 

~
 --:z -=
 

:=
: 

il
i 

~
~
 

~
 

~
 

.•
·. 

·-

·_ 
. ...

....
; --- = - ·.:~
 -

--
-"

" 
--

~
 

.-
'-

-~
 

--~
 

''l
i!

 
'~

 
-~

 

·:
 T

'~!
SI

 )~
 



l1
'/

1
1

fT
1

'I
C

A
T

IC
. 

.U
.o

• 
D

A
T

A
 

E
U

C
U

O
D

ll
 

D
A

T
A

 

I.
 

Fl
ft

JN
G

 R
EC

O
RD

 N
O

. 
A

. 
P

U
T

E
 T

H
IC

K
N

ES
S 

A
. 

TY
PE

 
I
. 

D
A

TE
 O

F 
TE

ST
 

II
, 

TY
PE

 
II

. 
TI

IA
D

E 
N

A
Ii£

 
C:

. 
P

L
IT

E
 N

O
. 

C
. 

C
IH

O
N

 C
O

N
TE

N
T 

C
. 

CO
A

TI
N

G
 

D
. 

1
..

,8
 I

II
II

U
FI

C
TU

II
EI

I 
D

. 
IB

M
 

D
. 

CU
IIJ

IE
N

T 
&

 

£
.·

El
ZC

Tl
lO

D
E 

II
FC

II
. 

E
. 

PI
IO

C
ES

S 
PO

LA
III

TT
 

r.
 u

-
F

IH
IC

A
T

O
a 

F
. 

BE
A

T 
T

ftE
A

ff
E

N
T

 
T

E
II

P
. 

T
IN

E
 

Q
U

E
N

C
H

 

A
. 

.A
!r

-3
3

) 
A

. 
1

/2
• 

A
. 

F 
B

. 
3

/1
9

/4
.3

 
B

. 
R

-I
V

 
-

C
. 

Y
-1

 
(~

 8
9M

n,
. 6

6S
1,

 
B

. 
ox

:w
el

d 
D

. 
O

re
at

 L
ak

es
 

.6
6

C
r,

.2
3

M
o

, 
13

6 
S

te
e
l 

C
o

rp
. 

.o
o

z
r)

· 
E

. 
U

n
cl

e 
A

ir
 

c .
•
 26

 
c.

 
#2

0 
p

ro
d

u
c
ts

 C
o.

 
D

. 
F

ac
e 

3
6

3
 

(1
2 

::r: 
2

0
0

) 
F. 

G
en

er
al

 M
O

to
rs

 
B

a.
ck

 3
7

6
 

D
. 

-
T

ru
ck

 &
 

C
o

ac
h

 
E

. 
B

.o
.g

. 
D

1
v

is
1

o
n

 
JI'

. 
1

6
0

0
 

F
. 

·1
/2

 
h

r.
 

w
at

er
 

ae
o°

F.
 

1
-1

/2
 

h
rs

. 
A

ir
 

A
. 

A
D

-3
3

0
 

A
. 

1
1

2
• 

A
. 

F 
B

. 
3

/1
9

/4
3

 
B

. 
R

-I
V

 
-

C
. 

Y
-2

 
{.

 8
9M

n,
. 6

68
1,

 
B

. 
o:

:r:
w

el
d 

D
. 

G
re

at
 L

ak
es

 
• 8

8
C

r,
. 2

3H
o,

 
#3

6 
S

te
e
l 

C
o

rp
. 

.0
9

Z
r)

 
C

. 
#2

0 
E

. 
L

1n
1.

e 
A

ir
 

c .
.
 28

 
(1

2
 X

 
2

0
0

 
f-

:-
o

d
u

ct
s 

C
o.

 
D

~ 
F

ac
e 

3
6

3
 

D
. 

AC
 

ST
R

 
F

. 
G

en
er

al
 M

o
to

rs
 

B
ac

k
 3

7
6

 
R

EV
 

T
ru

ck
 &

 
C

o
ac

h
 

E
. 

B
. C

l.fl
• 

D
!v

1s
1o

n 
F

. 
1

6
0

0
 F

. 
1

/2
 

h
r.

0w
at

er
 

8
8

0
 F

. 
1

-1
/2

 
h

rs
. 

A
ir

 

A
. 

A
IH

3
8

5
 

A
. 

1
/2

• 
IA

. 
F 

B
. 

9
f3

/4
3

 
B

. 
&

-I
II

 
-

c.
 

64
 

(1
.6

3
H

n
,.

2
5

8
1

, IB
. 

o::r
:we

 l<
l 

D
. 

J
o

n
e
s
,.

 
.4

1M
O

) 
#3

6 
L

a
U

sh
l1

n
 

c •
. 2

7
 

c. 
#2

0 
S

te
e
l 

C
o

rp
. 

D
-

F
ac

e 
3

6
3

 
(1

2 
::r: 

2
0

0
) 

f;
. 

un
1o

n 
C

ar
b

id
e 

B
ac

k
 3

6
3

 
t::.

 -
C

m
up

a.
ny

 
E

. 
B

.Q
.~

 
F

. 
G

en
er

al
 M

o
to

rs
 

F
. 

1
8

0
0

 F
. 

2 
T

ru
e.

It
 &

 C
o

ac
h

 
h

rs
 

W
at

er
 

D
1V

1S
10

ll 
86

0t
>F

. 
2

-1
/2

 
h

rs
. 

D
ra

w
 

--
~

~
-
-
·
~

.
,
.
~

-
:
-
:
-
.
:
'
-
-

;:
·~

~
~

~
ff

?
,~

~
fr

;:
::

;~
:;c

,; 
-
~

~
.-

-
-
-
,:

:,
;_

~
·.

--
:---

-~-
;;:,

-::_
--~

i::
~

-~
~

:r
c-

,:
::

--
-:

:.
'"

"'
~

:r
--

~
•~

 

JO
il

(T
 

D
ll

S
IO

/f
 

W
'E

LD
I/

fG
 

P
R

O
C

II
D

IJ
1I

E
 

II
E

A
T

 
B

A
L

L
IS

T
IC

 •
ll

S
U

L
T

S
 

•
u

u
u

 O
il

 
c.

uc
ui

ro
 

A
. 

G
IIO

O
V

E,
 

IN
CL

U
D

ED
 

A
, 

B
A

C
U

N
G

 
A

. 
P

P
.Z

 
B

 
vu

..
 

L
O

C
A

T
IO

N
 

O
T

 
B

 
C

R
A

C
IC

I#
O

 
l.

,.
n

IO
G

ll
A

l'
II

IC
 U

S
U

L
T

S
.l

lT
I 

A
N

G
LE

, 
IIO

OT
 

FA
CE

 
PA

SS
ES

 
B

. 
l'O

ST
 

B
, 

IIO
OT

 
GA

P 
e

: 
D

EP
O

SI
TI

O
N

 
S

IZ
E

 
E

L
. 

H
O

. 
TY

PE
 

A
K

P.
 

V
. 

F
/9

 
L

.L
. 

11
.L

 
C

B
. 

LO
C

 
T

T
P

I 
A

K
T 

C
. 

PL
A

TE
 

PR
EP

A
RA

TI
O

N
 

1
. 

RO
OT

 
TT

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
RO

I f
f 

TY
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IN

E
$

 I
H

TE
II 

PA
SS

 
TE

IIP
EI

IA
TU

RE
 

D
. 

RE
N

A
Rl

:S
 

A
. 

4
5

°s
v

 
A

. 
C

o
p

p
er

 
A

.N
on

e 
1 

26
00

 
i"

 
9½

" 
IJ

II
) 

II
 

1 1
 

• 
P

as
se

d
 :

T
I!

.d
1o

gr
ap

h 
B

. 
¥1

_3
2"

 
B.

 
B

.N
on

e 
R

 
u 

II
I 

5
1 

sm
al

l 
st

B
l'

-s
b

ap
ed

 
c.

 
w

ne
 

u
n

1
o

n
m

el
t 

V
 

6l
 •

 
e
ra

 te
r 

c
ra

c
k

 
C

U
tt

1n
g 

3
/1

6
• 

6
3

0
 
-

3
0

 
3

/1
6

9 
6

1
0

 
-

38
-1

S
B

 
2 

2
6

0
( 

4
• 

7
t1 

c.
 

5 
h

rs
. 

1
0

0
°F

. 
t 

D
 

D
. 

P
la

te
s 

w
er

e 
ta

ck
ed

 a
t 

a•
 

in
te

rv
a
ls

 w
it

h
 F

le
et

w
el

d
 

3 
26

0C
 
~
 

3¼
8 

#7
 b

e
fo

re
 u

n
io

n
m

el
t 

w
el

d
-

L 
u 

1
n

g
. 

4 
2

6
0

0
 

3
• 

9
' 

0 
II

I 
1

P
 

L 
D

 

6 
26

00
 

1
i 

10
1 

0 
I 

2
' 

R
 

u 
16

1' 
3'

7l
lll 

HE
 H

-6
 l 

P
n

 J
ee

 
il

e
 

A
. 

4
5

°s
v

 
A

. 
C

o
p

p
er

 
A

.N
on

e 
1 

2
6

0
0

 
1

i 
9

• 
P

as
se

d
 r

ad
1

o
g

ra
p

h
 

B
. 

1
/3

2
• 

B
. 

B
.N

on
e 

R
 

u 
c.

 
F1

.a
m

e 
u

n
1

o
n

m
el

t 
C

u
tt

in
g

 
3

/1
6

• 
6

3
0

 
-

3
0

 
2 

2
6

0
0

 
3

• 
6

• 
3

/1
6

" 
6

1
0

 
-

38
-1

S
B

 
R

 
D

 
C

. 
5 

h
rs

. 
1

0
0

°F
. 

D
. 

P
la

te
s 

w
er

e 
ta

ck
ed

 a
t 

BR
 

3 
2

6
0

0
 

51
 

1
0

1 

in
te

rv
a
ls

 w
!t

h
 F

'l
ee

tw
ei

d
 

L 
D

 
#7

 b
e
fo

re
 u

n
1

o
n

m
el

t 
w

el
d

in
g

. 
4 

2
6

0
0

 
!•

 9
.p

 I
m

P 
I 

9
:.

 
L 

u 
II

 
21

 •
 

II
I 

71
 

T9
i 

3'
7m

ll 
HE

 H
-6

 • 
P

re
 J

ee
 1

le
 

A
. 

4
6

°s
v

 
A

. 
C

o
p

p
er

 
A

.N
on

e 
1 

2
6

1
9

 
3

i•
 6

i·
 

P
as

se
d

 r
ad

lo
g

ra
p

b
 

B
. 

1
/3

2
• 

B
. 

B
.N

on
e 

R
 

u 
c.

 F
la

in
e 

u
n

1
o

n
m

el
t 

C
u

tt
in

g
 

3
/1

6
• 

HI
M

 6
80

 -
2

8
 

2 
2

6
2

6
 

H
 

31
 

3
/1

6
• 

1S
B

 
5

7
8

 -
-4

2
 

R
 

D
 

c.
 

8 
h

rs
. 

10
0 

F
. 

D
. 

3 
2

5
1

7
 

2
" 

4¼
• 

R
 

D
 

,4
 

2
6

2
8

 
1

t'
 

a•
 

R
 

u 
6 

2
5

7
2

 
2

" 
lt

•
 

II
!P

 
I 

11
• 

R
 

D
 

II
 

1
• 

rw
 

im
 ~

m
 H

-i 
~
 P

l 1
0J

e1
 t

1
1

 
5

0
~

 

~~
 

=
 
~
 

-..
:.;,

...
. 

~
 

_:::
: 

~~"~:: 
~ 

-~
-=

~
~

 

~
 

'~
'-~

 

-~
 

-:·~
 

-~
 

:~
 

-~
 



! ~ Ii!-
:"" 

~
· 

~
 

~
 

~
 
~
 

E
=

 
!ii

F-
S"" 

E
::

:.
 

~
 := ts

. 
E

 
~
 
~
 

~
· 

if
 

~
 

~
­

~
 
~
 
~
 I i I I I 

II
IU

T
IT

IC
A

T
IO

/f
 

I 
1 &

. 
T

IR
IN

G
 

RE
CO

RD
 

K
O

. 
11

. 
DA

TE
 

O
F 

T
E

ST
 

C
. 

PL
A

TE
 

N
O

. 
D

. 
AR

IIO
R 

N
lJI

U
FA

C
TU

R
ER

 
E

. 
EL

EC
TR

O
D

E 
N

FC
R

. 
r.

 l
R

N
O

R
 

FA
B

R
IC

A
TO

R
 

IA
. 

A
D

-8
65

 
IB

-
9/

2/
-'

IB
 

c
. 

5
5

 
ID

. 
~

ro
ne

s 
&

 
L

a
u

g
h

ll
n

 
S

te
e
l 

c
o

rp
. 

E
. 

U
n

io
n

 
C

ar
b

id
e 

C
om

pa
ny

 
F

. 
G

e
n

e
ra

l 
M

o
to

rs
 

T
ru

c
k

 &
 C

o
ac

h
 

D
1v

1s
1o

n 

A
. 

A
D

--
86

5 
B

. 
9

/2
/4

3
 

c
. 

56
 

D
. 

Y
o

u
n

~
to

w
n

 
S

h
e
e
t 

&
 

T
ub

e 
C

om
pa

ny
 

E
. 

lm
1 

on
 

c
a
rb

 1d
 e

 
C

om
pa

ny
 

F
. 

G
en

er
al

 
~

o
to

rs
 

T
ru

c
k

 8
 

C
oa

ch
 

D
1v

1s
1o

n 

/..
. 

A
D

--
86

5 
B

. 
9

/2
/4

3
 

c
. 

5
7

 
D

. 
Y

o
u

n
g

st
o

w
n

 
S

h
e
e
t 

g 
T

ub
e 

C
om

pa
ny

 
t.

 u
n

io
n

 C
a
rb

id
e
 

C
om

pa
ny

 
F

. 
G

en
er

al
 

M
o

to
rs

 
T

ru
ck

 8
 

C
o

ac
h

 '
 

D
!v

ls
!o

n
 

.
-
-

_
_

 :..
....

,. 
_=

:;
..

;:
:;

._
 

~
--

==
e:c --

--
-.:_:

.~:
-. 

----
---

--
A

U
O

R
 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

E
S

IG
N

 
rE

L
D

IN
G

 
P

R
O

C
E

D
U

R
E

 
B

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

*
A

R
K

S
 

O
N

 
C

R
A

C
K

IN
G

 

A
. 

PL
A

TE
 

T
K

IC
~N

E
SS

 
A

. 
TY

PE
 

A
. 

G
RO

O
V

E.
 

IN
CL

U
D

ED
 

A
. 

9A
C

U
N

G
 

A
. 

PR
E 

H
 

V
E

L
. 

1
.0

C
A

T
IO

N
 

O
F

 
ff

 
C

R
A

C
/!

.I
H

G
 

IR
A

D
IO

G
R

A
P

H
 I

C
 

R
E

S
U

I.
T

S
. E

T
C

-

II
. 

TY
PE

 
B

. 
TR

A
D

E 
N

A
II

E
 

A
N

C
LE

. 
RO

O
T 

FA
CE

 
P

A
S

S
E

S
 

B
. 

PO
ST

 
~N

T
! 

B
. 

M
O

T
 

CA
P 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
N

O
. 

TY
PE

 
A

M
P.

 
V

. 
F

IS
 

L
.L

. 
R

.L
 

C
 B

. 
LD

C 
• 

T
Y

P
 

C
. 

CA
RB

O
N

 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
D

. 
BH

N 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

l
. 

RO
O

T 
TY

PE
 

E
. 

PR
O

C
ES

S 
PO

L
A

R
IT

Y
 

2
. 

BO
DY

 
TY

PE
 

F
. 

H
EA

T 
TR

EA
TN

EN
T 

3
. 

G
RO

I' 
N

 T
Y

PE
 

TE
M

P.
 

TI
M

E 
Q

U
EN

CH
 

C
. 

TO
TA

L 
IE

L
O

IN
G

 
T

IN
E

 
&

 I
N

TE
R

 
PA

SS
 

TE
M

Pl
:ll

A
TU

R
E 

: 
D

. 
RE

M
A

RK
S 

--
-

t
-

-
-
-
-

-
--

-
-

--
.. 

-
-

-
.

..
 

-
-
-

A
. 

1
/?

,.
 

A
. 

F 
A

. 
4

5
° 

SV
 

A
 •. 

C
o

p
p

er
 

A
.N

on
e 

1 
r
1

7
 

¾
" 

7¾
" 

Im
p 

I 
15

~ 
Pa

ss
e
d

 
ra

d
lo

g
ra

p
h

 
B

. 
R

-I
II

 
-

B
. 

1/
32

."
 

B
. 

B
.N

on
e 

R
 

T_
T 

II
 

3~
 

(1
.6

3
M

n
,.

2
5

S
1

, 
B

. 
o

x
w

el
d

 
C

, 
F

la
m

e 
un

1o
ru

ne
1t

 
I 

l1 
• 

41
M

o)
 

#3
6 

C
u

tt
in

g
 

3
/1

6
" 

1U
M

 
6

8
0

 -
2

8
 

c 
•
•
 2

7
 

c
. 

#
2

0
 

3
/1

6
" 

1S
B

 
5

7
8

 -
4

2
 

D
. 

F
ac

e 
3

6
3

 
(1

2 
X

 
2(

)0
D

 
C

. 
8 

h
rs

. 
10

0 
F.

 
2 

~
51

7
, 

e•
 

4
" 

0 
. 

B
ac

k
 3

6
3

 
D

. 
D

C 
ST

R
 

D
. 

L
 

D
 

2
8

 
E

. 
B

.o
.g

. 
1'

. 
1

6
0

0
 F

. 
2 

I 

h
rs

0 
W

at
er

 
8

5
0

 
F

. 
2

-i
/2

 
h

rs
. 

D
ra

w
 

37
m

r 
H

E 
M

-5
 ~
 

P
r 

i1
Je

c 
r-

-1
lE

 

A
. 

1
/2

1 
A

. 
F 

A
. 

4
5

° 
SV

 
A

. 
C

O
J)

pe
r 

A
.N

on
e 

1 
~

51
6 

I 
1¼

 1!
5•

 
Im

p 
I 

1
7

 
• 

P
as

se
d

 r
a
d

!o
g

ra
p

h
 

B
. 

R
-I

II
 

--
B

. 
u

.3
2

• 
B

. 
B

.N
on

e 

I 
L

 
u 

V
 

1
3

 
• 

(1
.5

2M
n,

 .
2

1
s1

, 
B

. 
o

x
w

el
d

 
c
. 

am
e 

u
n

lo
n

m
el

t 
i
.
-
-

• 4
7M

O
) 

#3
6 

C
u

tt
in

g
 

3
/1

6
" 

1U
M

 
6B

O
 

-
2

8
 

3
1

' 
c
. 

.2
4

 
C

. 
#

2
0

 
G

ri
n

d
in

g
 

3
/1

6
" 

1S
B

 
5

7
8

 -
4

2
 

' I 
D

. 
F

ac
e 

3
6

3
 

(1
2 

X
 2

00
 

c. 
8 

h
rs

. 
1

0
0

 
F.

 

J~ 
B

ac
k

 3
6

3
 

D
. 

-
D

. 
E

. 
B

.o
.g

. 
F

. 
1

6
0

0
 F

. 
1

/2
 

h
r.

0
W

at
er

 
8

8
0

 F
. 

1
-1

/2
 

h
rs

. 
D

ra
w

 
M

-5
 ;, 

P
r 

je
c
 ~

ne
 

A
. 

1
/2

" 
A

. 
F 

A
. 

45
o 

SV
 

A
. 

C
o

p
p

er
 

IA
.N

on
e 

1 
l:!

52
5 

1
t 

5¾
-"

 
-

P
as

se
d

 r
ad

1
o

g
ra

p
h

 
B

. 
R

-I
II

 
--

B
. 

1
/3

2
" 

B
. 

B
.N

on
e 

R
 

lJ 
(1

.3
M

n,
 .

1
8

8
1

, 
B

. 
o

x
w

el
d

 
c.

 
F

la
m

e 
u

n
ro

n
m

el
t 

,4
7M

O
) 

#3
6 

C
u

tt
ln

g
 

3/
1f

'."
 

1l
Jl

1 
6

8
0

 -
2

8
 

2 
eS

M
 

½'
 

8
" 

Im
p 

I 
2

i"
 

c
. 

.2
4

 
c
. 

#
2

0
 

G
r!

n
d

ln
g

 
3

/1
6

" 
1S

B
 

57
{3

 -
4

2
 

I 
D

 
II

 
2

1
" 

D
. 

-
(1

2
 X

 
20

0)
 

c
. 

8 
h

rs
. 

1
0

0
 

F'
. 

II
 

11
 

E
. 

1
6

0
0

°F
_

 1
/2

 
D

. 
A

C 
DC

 
D

. 
._

__
 

h
r.

 
W

at
er

 
ST

R
 

16
 

8F
J0

°F
. 

1
-1

/2
 

3 
81

52
5 

1
t ~

E 
• 

h
rs

. 
D

ra
w

 
R

 
D

 
37

nm
 

m
; 

J+
-5

 
Pr

1 
Je

e
 
H

e
 

51
. 

.-
-

--
-:

:.
 

... 
,...

,
,...

. 
---..

... ,
. __

_ .,
 -.

 
-

--
·-

--
--

...
 

~
--

-
---

--
.
.
.
.

.. 
-

~
~

..
..

:.
..

..
..

..
. 

. 
=--~

.--· 
-

---
---

--
--

--
--

---:
-:-:

----
----

:---
---:

~--
----

-...
:_:

__
 ___

_ ~ 
. -

--
--

~
--

--
_

, __
_ 

--
--

-
-
-
·
·
·
·
·
·
~

 
·-

-~
 
-
-

',
44

-'S
!'l

7 
..:

..a
::t

~ 
½

55
iS

 ...
 4

g
 •

7
• 

,•w
+ 

-,-
ff

i:
W

.,
~

\ 
•,•
,.

 
••

·•
 •,•

 •
n

#
=

-
A

~
--

',' 
<

L
• 

• 
·,

 •
 

_
.,

, 
•

~ 
.
.
 

o
.
,
 

=~
 
~
 

~
 

~
 

-~
 

~
 

-~
 

;~
 ~=
 

~
 

-=
 

-~
 

- -= ~~
 

~~
 

~
 

~
 



f t r l ~ I ~ t l --:i. .. 

._
:
_

·
~

~
"'..~

;:
"
~

~
-
,.

..
:.

.:
.:

.,
:_

~
 -

I 
I 
D

U
T

 I 
T

l C
A

 T
I O

lf 
A

R
•O

R
 

D
lT

A
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
J
O

IN
T

 
D

E
S

IG
N

 

'l
. 

F
lf

tl
N

C
 

ftE
C

O
ftD

 
N

O
. 

A
. 

P
U

T
£

 T
H

IC
J:

N
ES

S 
A

. 
TY

PE
 

A
. 

G
R

O
O

V
E,

 
IN

CL
U

D
ED

 
B

. 
D

A
TE

 
O

F 
T

E
ST

 
!
. 

TY
PE

 
B

. 
TR

A
D

E 
N

A
IIE

 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

C
. 

PL
A

TE
 

N
O

. 
C

. 
C

A
ft!

O
N

 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
B

. 
RO

O
T 

CA
P 

O
. 

lf
tl

lO
ft

 
lll

llU
FA

C
T

U
R

E
R

 
D

, 
BH

N 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

E
. 

EL
EC

TR
O

D
E 

II
FC

ft
. 

E
. 

PR
O

C
ES

S 
PO

LA
R 

IT
T

 
F

. 
A

ft.
O

ft 
FA

B
R

IC
A

TO
R

 
r.

 
H

EA
T 

TR
EA

TM
EN

T 
T

E
II

P.
 

T
II

IE
 

Q
U

EN
CH

 

I:,. 
A

r-
3

9
5

 
A

. 
1

/2
" 

A.
 

F 
A

. 
3

4
° 

SV
 

B
. 

4
/2

'3
/4

3
 

B
. 

R
-I

 
-

B
. 

-
c
. 

~
5-

-4
5-

21
 

(.
 O

O
M

n,
. 3

1S
1,

 
B

. 
;4

0
 

c.
 

M
ac

h
in

in
g

 
ID.

 !:
X

lm
in

io
n 

F
d

ry
. 

• 9
3

C
r,

. 6
5N

1,
 

c.
 

-
G

ri
n

d
in

g
 

an
d

 S
te

e
l 

.2
5M

O
) 

D
. 

AC
 

ST
R

 
E.

 
u

n
io

n
 C

ar
b

id
e 

c •
. 

2
5

 
C

om
pa

ny
 

D
. 

-
F

. 
In

te
rn

a
ti

o
n

a
l 

E
. 

B
.E

l 0
c
. 

fa
rv

e
st

e
r 

co
. 

F•
 

16
50

 
F.

 
4 

h
rs

. 
A

lr
 

1
es

o0
r. 

1 
h

r 
w

at
eo

 
. 

1
0

0
0

 F
. 

1 
h

r
· 

W
at

er
 

A
. 

A
D

-3
95

 
A

. 
1

/2
" 

A
. 

F 
A

. 
3

4
° 

SV
 

E
. 

4/
'2

:3
/4

3 
B

. 
R

-I
 

-
B

.
-

C
. 

D
&

-4
5-

22
 

(.
 E

IO
M

ll, 
.3

1
S

i,
 

B
. 

#4
0 

c.
 M

ac
h

in
in

g
 

D
. 

D
om

in
1o

n 
F

d
ry

. 
• 
~

C
r,

. 
65

N
i,

 
c
.
-

G
r1

nc
t1

r.g
 

an
<l

 
S

te
e
l 

.2
51

10
) 

D
. 

DC
 

RE
V

 
E

. 
u

n
io

n
 C

ar
b

id
e 

c •
• 

2
5

 
C

om
pa

ny
 

D
. 

-
F.

 
In

te
rn

a
ti

o
n

a
l 

E
. 

B
.E

l 0
c
. 

H
a
rv

e
st

e
r 

C
o.

 
F

. 
16

50
 F

. 
4 

h
rs

.O
A

lr
 

16
50

 
F.

 
1 

h
r.

 
if

a
te

r 
10

00
 

F
. 

1 
h

r.
 

w
at

er
 

A
 •.

 
A

D
-3

95
 

A
. 

1
/2

" 
A

. 
F 

A
. 

3
4

° 
SV

 
B

. 
4

/2
3

/4
3

 
B

. 
R

-I
 

--
B

. 
-

C
. 

D
&

-4
5-

23
 

(.
80

M
n,

 .3
1

S
1

, 
B

. 
#4

0 
C

. 
M

a.
C

hl
nl

ng
 

D
. 

D
om

ln
lo

n 
F

d
ry

. 
• 9

3
C

r,
. e

5
N

i,
 

c
. 

-
G

rl
n

d
ln

g
 

an
d

 
S

te
e
l 

,:
:5

1-
10

) 
D

. 
DC

 
RE

V
 

E
. 

u
n

io
n

 C
ar

b
id

e 
c
. 

• 2
5

 
co

m
pa

ny
 

ID
. 

-
F

. 
In

 te
 m

a
t 1

o
n

al
 

E
. 

B
.E

l 0
c.

 
P

a
rv

e
st

e
r 

co
. 

F.
 ·

 1
85

0 
F.

 
4 

h
rs

. 
l
i
r
 

16
50

 
F.

 
1 

h
r.

 
ij

a
te

r 
10

00
 F

. 
1 

h
r.

 
w

at
er

 

.-
-,
,.

-
-
.--

--
-
-
-

. 
_

•_
-

=
·· 

·•
 

••
"'·

••
~:

;=
:• 

-.
:"

 
F

 
~
 

W
E

L
D

IN
G

 
· 

P
R

O
C

E
D

U
R

E
 

A
. 

B
A

C
El

!I
C

 
PA

SS
ES

 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
EL

. 
N

O
. 

TY
PE

 
AM

P
. 

V
. 

l.
 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

G
R

O
IN

 
TY

PE
 

C
. 

TO
TA

L 
•E

L
D

IN
C

 
T

II
IE

 
&

 
IN

TE
R

 
PA

SS
 

TE
IIP

E1
1A

TU
RE

 
D

. 
RE

M
A

RK
S 

A
. 

C
o

p
p

er
 

B
. 

S
p

e
c
ia

l 
u

n
io

n
m

el
t 

3
/1

6
" 

1U
M

 
95

0 
-

3
3

 
C

. 
-

-
D

. 

A
. 

C
o

p
p

er
 

B
. 

S
p

e
c
ia

l 
U

n1
on

m
el

t 
3

/1
6

" 
1U

M
 

9
5

0
 -

3
3

 
c
. 

-
-

D
. 

A
. 

C
op

pe
r 

B
. 

S
p

e
c
ia

l 
u

n
1

o
n

m
el

t 
3

/1
6

• 
1U

M
 

9
5

0
 -

3
3

 
c
. 

-
-

D
 • 

-

H
E

A
T

 

A
. 

PR
E 

H
 

Y
U

. 
B

. 
PO

ST
 

rt
s 

-
--

--
--

-
--

A
.N

on
e 

1 
26

00
 

B
. t

•o
ne

 
2 

26
00

 

3 
26

00
 

4 
26

00
 

37
ln

m
 

A
.N

on
e 

1 
26

00
 

B
.N

on
e 

2 
2

,6
0

0
 

3 
26

00
 

4 
28

00
 

5 
2e

00
 

6 
26

00
 

.37
nm

l 
A

.N
on

e 
1 

26
00

 
B

.N
on

e 

2 
26

00
 

3 
26

00
 

4 
26

00
 

~7
m

m
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

H
E

6
A

R
X

S
 

O
N

 
C

R
A

C
K

IN
G

 

L
O

C
A

T
IO

N
 

O
F

 
H

 
C

R
A

C
X

lN
O

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
.E

T
C

 

L
.L

. 
R

.L
 

C
 B

. 
LO

C
. 

TY
P 

ml I I ' 
-

·
-

~
---

. 
·

-
~
 

·-
·-

-·
-
-

X
 

X
 

~m
p 

I
I
I
 

lt
j 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 
I 

3½
" 

3t"
 

0 
II

 
2½

 
R

 
I
I
I
 

3
" 

½"
 

2½
" 

0 
II

 
½"

 
L 

u 

X
 

4
• 

0 
I
I
 

6
" 

u 
iim

P 
1 

.I
 
1

ft
 

II
 

1½
. 

V
 

2±
~ 

L
-
-
-
-

3
3

i 

HE
 

l"t
-5

4 
P

ro
 n

 e
c
t I

le
 

1½
" 

5"
 

p
as

se
d

 r
ad

lo
g

ra
p

h
 

R
 

D
 

So
m

e 
sc

a
tt

e
re

d
 

p
o

ro
si

ty
 a

n
d

 
2-

¼
" 

3½
" 

m
o

d
er

at
e 

1n
co

m
-

L 
u 

p
le

te
 

fu
s1

o
n

 

7½
" 

4½
" 

R
 

T_
T 

1"
 

5
" 

L 
D

 

1
t"

 1
¾

• 
Im

p 
I
I
I
 

i 
L 

u 
7t

" 
X

 
R

 

H
E 

J f
-5

4
 

P
ro

 e
c
t 

le
 

½"
 4

i"
 

Im
p 

II
 

¾
 

F
a
il

e
d

 r
ad

lo
g

r-
ap

h
 

F
 

u 
M

o
d

er
at

e 
li

n
e
a
r 

p
o

ro
si

ty
 a

nd
 
sl

a
g

 
4

• 
10

½
 

1
-1

{
8

" 
d

ee
p

 
se

a
te

d
 

L 
D

 
c
ra

c
k

 a
t 

ri
g

h
t 

Ju
n

c
ti

o
n

 
X

 
X

 
Im

p 
I 

7
i 

Il
 1

2¾
 

V
 1

14
½ 

4¾
" 

1
2

• 
R

 
D

 
._

_
 

~
~
-

HE
 

l ~
5

4
 

P
ro

 
e
c
t 

le
 

52
. 

I 

.
~

 

--.~
 

'.~
 
~
 

~
 

_
;a

 
~
 

~~
 

-~
 
~
 

~
 

·~
--~

~
 



~
 

~
- I ~ ~ 

~·
~

..
.=

..
.!

' 
.,:

...
oc

-:
~

-~
 

~
--

1
 

-.
,:

-2
·•

,· 
·.
_

-.
..

.,
..

_
 
-
r
.-

s
•
 

• 
· .

.. u
1

.0
 ·

"'
-•

 
--

--
""

~
..

.:
.-

• 
••

~
--

--
• •

. 
~

.-
.-

-.
;-

.·
w

: 
___

 :.
,_

.:.
,~

.-
•-

-
-:-

;--
-::

-_.
 

_._
._, _

_
 

. 
. 

-
~'

-·"
""

' 
-_

-_
_

;,
._

]_
~

-~
~ 

_ .
.
 
-
-
-

lD
P

T
lT

lC
A

T
lO

II
 

AR
RO

R 
D

AT
A 

E
LE

C
TR

O
D

E
 

D
A

TA
 

JO
lH

T
 

D
E

Sl
G

H
 

W
E

LD
I~

G
 

P
R

O
C

E
D

U
R

E
 

__
 

H
E

A
T 

B
A

L
L

IS
T

IC
 

R
E

SU
L

T
S 

R
E

R
A

R
X

S 
O

H
 

C
R

A
C

K
IN

G
 

1 A
. 

FI
II

IN
G

 
RE

CO
IID

 
JI

O
. 

A
. 

PL
A

TE
 

TH
IC

K
N

ES
S 

A
.-

TT
PE

 
A

. 
G

IIO
O

V
E.

 
IN

CL
U

D
ED

 
A

. 
BA

CK
IN

G
 

A
. 

PR
E 

H
 

V
E

L
. 

L
O

C
A

T
IO

N
 

O
F 

H
 

C
R

A
C

1'
lH

G
 

R
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

.E
T

C
, 

8
. 

D
A

TE
 

O
F 

T
E

ST
 

8
. 

T
T

PE
 

B
. 

TR
A

D
E 

NA
M

E 
A

N
G

LE
, 

RO
OT

 
FA

CE
 

PA
SS

ES
 

B
. 

PO
ST

 
c.

 P
LA

TE
 

N
O

, 
c.

 C
A

RB
O

N
 

CO
N

TE
N

T 
c.

 C
O

A
TI

N
G

 
B

. 
IIO

O
T 

GA
P 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

EL
. 

HO
. 

TY
PE

 
A

M
P.

 
V

. 
rt

s 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TY

PE
 

~N
T 

D
. 

A
III

IO
II 

M
A

N
U

FA
CT

U
RE

R 
D

. 
BH

N 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

I
. 

RO
O

T 
TY

PE
 

E
. 

E
L

iC
T

II
O

D
E

 
M

;G
II

. 
E

. 
PR

O
C

ES
S 

PO
LA

R
IT

Y
 

2
. 

BO
DY

 
TY

PE
 

F
. 

II
IM

O
II

 
FA

81
1I

C
A

TO
II 

F
, 

H
EA

T 
TI

IE
A

TN
EN

T 
3

. 
G

R
C

.N
 

TY
PE

 
TE

M
P

. 
T

IN
E

 
Q

U
EN

CH
 

C
. 

TO
TA

L 
W

EL
D

IN
G

 
T

IN
E

 
&

 
IN

TE
R

 
PA

SS
 

TE
N

PD
.IA

TU
R

E 
D

. 
R

E
M

A
R

X
:S

 
-
-
I
-
-

-
-
-

-
-
-
-
-

·
-
-
-

-
-
-

-
L _

___
_

_
_

_
_

_
_

_
 _ 

A
. 

A
D

-3
95

 
A

. 
1

/2
8 

A
. 

F 
A

. 
3

4
° 

SV
 

A
, 

C
op

pe
r 

A
.N

on
e 

1 
26

00
 

X
 

X
 

m
p 

I 
it

 
P

as
se

d 
ra

d
lr

.:;g
ra

ph
 

I B
. 

4/
23

/4
3 

B
. 

R
-I

 
-

B
. 

-
B

. 
B

,N
on

e 
V

 
5~

 
1

/2
" 

lo
n

g
lt

u
d

1
n

a
l 

I c.
 

D
5

-4
5

-2
4

 
(.

80
!1

?1
,~

31
S

1 
B

. 
#4

0 
C

. 
H

ac
h

ln
1

n
g

 
S

p
e
c
ia

l 
u

n
1

o
n

m
el

t 
2 

26
00

 
½

" 
½

" 
[m

p 
II

 
H

 
c
ra

c
k

 a
t 

le
rt

 
D

. 
D

om
ln

lo
n 

F
rd

y
. 

,9
3

C
r,

.6
5

N
1

, 
c.

 -
G

rl
n

d
1

n
g

 
3

{1
8

" 
1U

M
 

9
5

0
 

-
3

3
 

R
 

D
 

o 
I 

2½
' 

ju
n

c
ti

o
n

 -
c
ra

te
r 

an
d

 S
te

e
l 

.2
5M

o)
 

D
. 

DC
 

R
EV

 
C

. 
-

-
c
ra

c
k

 a
t 

rl
g

h
t 

I 
E

. 
u

n
io

n
 C

ar
b

id
e 

c 
•
•
 2

5
 

D
. 

;
-
-

1 
., 

.J
u

n
c
ti

o
n

 
. 

C
om

pa
ny

 
D

. 
-

t 
So

m
e 

sl
a
g

 a
n

d
 

I 
F.

 
In

te
rn

a
ti

o
n

a
l 

E
. 

B
.E

1 0
c.

 
p

o
ro

si
ty

 
H

a
rv

e
st

e
r 

co
. 

T
. 

1
6

5
0

 F
. 

4 
h

rs
. 

J.
:1

r 
11

"5
0 

F
. 

1 
h

r.
 
ij

a
te

r 
10

00
 

F
. 

1 
h

r.
 

W
at

er
 

3
7

ll
'i

. 
!C

 '
l"

.-5
4 

P 
•o

je
~

tl
le

 

-
I 

53
. 

-~
 JI
 

-~
 
~
 

=
 

.:~
 

'~~
 

--~
 

=
G

 
-~

 ,-'-
: 

_
-:

 

:~
 

-~
 ;S
;!

;I
 

~
 

-~
 =
:m

 
~
 



1-- -

. 

- I l ~ IEc:::' =
-

iii
iE

: 
il

S
C

:' 

E
e.

': 

~
 

~
 
~
 

~
 

Pl!
' 

~
~

~
~
~

!
_:_S

1~©
.¥.

~-~-
~~~

-:~
~--b

_~
=

~t
§Z

t22
e:3

ca
~-~

~
~

~
~

w
 .. 21
t-~

&
1

E
it

~.
.;~¥

,:
f=!

§~
--

tz
~-T

r-Y
~:!_

~~
-,

·_·k
_..:

-c,
:--~

~
--

--~
---~

 -
:~

-~
;:

::
•-

--
--

--
~~

~;
.V

L-
~~

~~
-;.

:··
· 

-,---
-
~

-
-.

-

~
 

..
. 

--
-

-
..

 

lD
E

!I
T

IT
IC

A
T

IO
II

 
A

R
•O

R
 

D
A

T
A

 
E

L
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

E
S

IG
N

 
W

EL
D

IN
G

 
P

R
O

C
E

D
U

R
E

 
H

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

RE
M

AR
KS

 
O

N
 

C
R

A
C

K
IN

G
 

1
A

. 
F

IR
IN

G
 

ftE
C

O
ftD

 
N

O
. 

.\
. 

PL
A

TE
 

TH
IC

K
N

ES
S 

IA
-

TY
PE

 
A

. 
G

RO
O

V
E.

 
IN

CL
U

D
ED

 
A

. 
B

A
C

K
IN

G
 

·1h
. 

PR
E 

H
 

Y
E

L
. 

L
O

C
A

T
IO

N
 

O
F

 
H

 
C

R
A

C
K

IN
G

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
. 

E
T

C
. 

II
. 

D
A

TE
 
o

r 
T

E
ST

 
!
.
 

TY
PE

 
B

. 
TR

A
D

E 
N

A
IIE

 
A

N
G

LE
. 

RO
OT

 
FA

CE
 

PA
SS

ES
 

IB
. 

PO
ST

 
C

 
B

. 
LO

C 
• 

IIT
 

C
. 

PL
A

TE
 

N
O

. 
C

. 
CA

RB
O

N
 

CO
N

TE
N

T 
C

. 
C

O
A

TI
N

G
 

B
. 

ftO
O

T 
CA

P 
B

. 
D

E
PO

SI
T

IO
N

 
S

IZ
E

 
EL

. 
NO

. 
TY

PE
 

AM
P

. 
V

. 
f/

S
 

L
.L

. 
R

.L
 

. 
TY

P 

D
. 

A
ftl

lO
ft 

~U
U

FA
C

T
U

R
E

R
 

D
. 

BH
N 

D
. 

CU
RR

EN
T 

&
 

C
. 

PL
A

TE
 

PR
EP

A
R

A
TI

O
N

 
I.

 
RO

O
T 

TY
PE

 

E
. 

EL
EC

TR
O

D
E 

•r
cn

. 
E

. 
PR

O
C

ES
S 

PO
LA

R
IT

Y
 

2
. 

BO
DY

 
TY

PE
 

F
. 

Af
t•

OR
 

FA
D

ftI
C

A
TO

~ 
r.

 H
EA

T 
TR

EA
TM

EN
T 

3
. 

G
R

O
IN

 
TY

PE
 

TE
M

P.
 

T
IN

E
 

Q
U

EN
CH

 
C

. 
TO

TA
L 

IE
L

D
IN

G
 

T
IN

E
 

&
 

IN
TE

R
 

PA
SS

 
TE

M
PE

RA
TU

RE
 

-
D

. 
RE

M
A

RK
S 

--
--

-
-. 

-
· +

-
-

--
-

---
--

.
.
 

.. 
--

-
-

I A. 
A

D
-7

48
 

A
. 

1
/ 2

" 
A

. 
F 

~
 

4
5

° 
sv

 
A

. 
C

o
p

p
er

 
A

.N
on

e 
1 

25
17

 
2

t 
et

• 
P

as
se

d
 

ra
d

1
o

g
ra

p
h

 

B
. 

7
/1

7
/4

3
 

B
. 

R-
,rv

 
(.

1
8

C
,.

7
r 

iB
, 

1
/3

2
" 

B.
 

B
,N

on
e 

R
 

u 
Sm

al
l 

cr
a~

~r
 

c
ra

c
k

 

C
. 

N
R

-3
5A

 
(.

90
M

n,
 .

8
3

S
1

, 
M

n,
. 

95
S

~,
 

c
. 

Fl
am

e 
un

1o
nm

e1
t 

an
d 

g
a

s 
p

o
ck

et
 a

t 

I D. 
G

re
at

 L
ak

es
 

• E
l6

C
r,

. 1
4M

O
, 

• 4
5

C
r,

 
c
u

tt
in

g
 

3
/1

6
" 

1U
M

 
65

0 
-

3
0

 
2 

2-
52

5 
2¼

" 
8"

 
Im

p 
I 

7
" 

ri
g

h
t 

jt
.l

I]
ct

lo
n 

S
te

e
i 

C
o

rp
. 

.0
0

zr
) 

.1
2M

o)
* 

G
ri

n
d

in
g

 
3

/1
8

" 
1S

B
 

~
o

 -
3

8
 

R
 

D
 

II
 

5"
 

E
. 

L
in

d
e 

A
ir

 
c
. 

.2
8

 
B

. 
ox

w
el

d 
c
. 

16
 

m
1n

s.
 

20
0 

-
40

<J
°F

. 
P

ro
du

c:
;:

; 
C

o.
 

D
. 

F
ac

e 
3

6
3

 
#3

6 
D

. 
3 

2
5

3
5

 
.1

.1
 

l'l¼
" 

Im
p 

I 
10

" 
. 

F
. 

u
n

io
n

 C
ar

b
id

e 
B

ac
k 

37
5 

c
. 

im
ne

 
L

 
D

 
II

 
11

H
" 

&
 

ca
rb

o
n

 R
es

. 
z-.

 o
. 

P.
o 

D
. 

A
C 

V
 

2"
 

L
a
b

s.
, 

In
c
. 

r'.
 

1
6

0
0

 F
. 

1
/3

 
'
-
-

ll
r.

0
W

at
er

 
4

0
t"

 
89

0 
F 

1
-1

/2
 

tn 
HE

 
1-

H
 k

,-
P

I 
h

r-
A

lr
 

37
D

l 
bj

e1
 t

ll
 

A
. 

A
D

-7
48

 
A

. 
1

/2
" 

A
. 

F 
.:.

.. 
4!

3u
 

3V
 

A
. 

C
o

p
p

er
 

A
.N

on
e 

1 
25

19
 

2
t'

 
~· 

P
as

se
d

 
ra

d
lo

g
ra

p
h

 

B
. 

7
/1

7
/4

3
 

B
. 

R
-I

T
 

(.
1

6
C

,.
 7

C
 

B
. 

1
/3

2
" 

B
. 

B
.N

on
e 

R
 

u 
S

m
al

l 
g

as
 p

o
c
ia

ts
 

c.
 N

R
-3

5B
 

(.
 9

0H
n,

 •
 8

3S
1,

 
M

n,
. e

ss
r,

 c
. 

?l
am

e 
u

n
1

o
n

m
el

t 
In

 
th

e 
2 

rl
g

h
t 

D
. 

G
re

at
 L

ak
es

 
.8

8
C

r,
.1

4
M

o
, 

.4
5

C
r,

 
c
u

tt
in

g
 

3
/l

e
• 

1U
M

 
65

0 
-

3
0

 
2 

25
28

 1
" 

8½
" 

le
g

s 
an

d 
X

-b
ar

 
S

te
e
l 

C
o

rp
. 

.O
B

Z
r)

 
.1

2M
o,

 
G

ri
n

d
in

g
 

3
/1

8
" 

iS
B

 
68

0 
-

3
8 0

 
L

 
D

 
E

. 
L

in
d

e 
A

ir
 

c
. 

.2
8

 
.0

3
Z

r)
*

 
c.

 
16

 m
in

s.
 

20
0 

-
40

0 
F

. 
P

ro
d

.u
ct

s 
C

o.
 

D
. 

F
ac

e 
3

6
3

 
B

. 
o

~
e
ld

 
D

. 
F

o
u

r 
h

o
u

rs
 
re

q
u

ir
e
d

 
to

 
3 

25
21

 
'2'

. 
6"

 
F

. 
u

n
io

n
 C

ar
b

id
e 

B
ac

k 
3

7
5

 
#3

8 
re

m
ov

e 
w

el
d 

re
in

fo
rc

em
en

t 
R

 
u 

8· 
C

ar
bc

m
 

R
es

. 
E.

 
Q

.H
. 0 

c.
 

N
.:>

ne
 

fr
om

 
1

5
8

 
In

ch
es

 
o

r 
w

el
d

. 
L

a
b

s.
, 

In
c
. 

F
. 

18
00

 F
. 

1
/3

 
D

, 
A

C
. 

4 
25

59
 

1
" 

7n
 

h
r.

0w
at

er
 

L
 

D
 

8
9

0
 F

. 
1

-1
/2

 
h

rs
. 

A
ir

 
5 

26
17

 
¾

" 
2

" 
Im

1 
II

I 
20

¾
" 

R
 

D
 

-
37

m
 In

 
H

E 
M

-1
 4

 
P!

 b
Je

( 
ti

lt
 

L 
.A

D
-7

.4
8 

A
. 

1
/2

" 
L 

F 
A

. 
4

5
°s

v
 

A
. 

C
o

p
p

er
 

A
.N

on
e 

1 
25

77
 

'2'
' 

8"
 

Ill
lI 

I 
3-:

\-"
P

c
is

se
d

 r
ad

lo
g

ra
p

h
 

B
. 

7
/1

7
/4

3
 

B
. 

R
-f

V
 

(.
1

9
C

,1
.2

0
 B

. 
1

/3
2

" 
E.

 
B

.N
on

e 
L

 
D

 
II

I 
10

¾
 "

 
1

/4
" 

c
ra

c
k

s 
1n

 
C

. 
N

R
-3

5C
 

(.
 9

0M
n,

. 8
3S

1,
 

M
n,

 .
8

0
S

1
, 

C
. 

F
la

m
e 

U
n

io
n

m
el

t 
rl

g
h

t 
an

d 
le

ft
 

;:;
. 

G
re

a
t 

L
a

k
e

s
 

.e
e
c
r,

. 1
4M

o,
 

,4
0

C
r,

 .1
2

 
c
u

tt
in

g
 

3
/1

6
" 

1U
M

 
8

5
0

 -
3

0
 

2 
25

23
 

t"
 

8
" 

Im
J 

II
I 

13
¾

 "
 

ju
n

c
ti

o
n

s 
S

te
~

l 
C

o
rp

. 
.0

B
Z

r}
 

M
O

, .
0

3
Z

r)
*

 
O

r1
nd

1n
g 

3
/1

6
8 

1S
B

 
eg

o
 -

3
8 0 

L
 

u 
So

m
e 

sl
a
g

 a
n

d
 

, E
.. 

ll
n

d
e
 A

ir
 

c.
 

• 2
8

 
B

. 
ox

w
el

d 
c.

 
16

 m
in

s •
 

2
0

0
 

-
40

0 
F.

 
p

o
ro

si
ty

 
. 

P
ro

d•
:c

 ts
 c

o
. 

D
. 

F
ac

e 
3

8
3

 
"3

8 
D

. 
F

o
u

r 
h

o
u

rs
 
re

q
u

ir
e
d

 
to

 
3 

:C
:5

18
 

H
' 

5
• 

0 
II

I 
H

" 
F

. 
u

n
io

n
 C

ar
b

id
e 

B
ac

k 
3

7
5

 
c
. 

N
on

e 
re

m
ov

e 
w

el
d

 
re

in
fo

rc
em

en
t 

R
 

u 
l 

C
ar

b
o

n
 R

es
. 

E
., 

o. 
P

. 0 
D

. 
AC

 
fr

om
 1

6
8

 
In

ch
es

 o
r 

w
el

d
. 

L
ab

s.
, 

In
c.

 
F.

 
16

00
 

F
. 

1
/3

 
4 

25
14

 :
½

" 
2

i"
 

0 
II

I 
2

½
' 

h
r.

 
W

at
er

 
L

 
D

 

I 
8

9
0

°F
. 

1
-1

/2
 

i 
h

rs
. 

A
ir

 
5 

25
09

 
X

-
B

i~
 

Im
J 

I 
2

• 
I 

D
 

II
I 

17
2"

' 
0 

I
I
I
 

iln
 

~
I
n

 

37
D

: in
 H

E 
M

-l
 ~
 

P
I 

bJ
e(

 t
n

, 

*W
el

d 
M

et
al

 
54

. 
I I I 

~·~
T

~
~

~-~
-----~

--~
~:~

~-&
 

.cc,~
~~

:!
! 

_._,--_
.._:
E

 
.:

··-=
=--•

 --:~ -~
"'"

"!
!! 

~
 

--~
 "!.
Si

! 
-~

 ~
 

~
 

~-
~
 



i If
-
~
 

~
 E
 

~
-­

~
 
~
 

E
 
~
 

ii-
• r ~ ~ ~=-~ ~ ~

;-
g

;:
_ 

~
 
~
 

~
- I . . 1--. . i ____ ,_-.•. t E

 
£

_
-

~
­

~
 

=-
- r ~
:-

i- i::
=-

: 
E

-
£:

T.
.:.

 ~t e:~
. 

~
 

ll
lP

T
lT

IC
A

T
IO

II
 

&
. 

F
ld

ll
G

 R
EC

O
RD

 
W

O.
 

B
. 

D
A

TE
 O

F 
T

E
U

 
C

, 
P

L
A

T
E

 
11

0.
 

D
. 

lR
IO

W
 

IU
U

FA
C

T
U

R
E

R
 

E
. 

E
L

E
C

T
II

O
D

£ 
ll

!'
G

II
. 

r
. 
,
.
_

 F
&

BR
!C

A
TO

a 

. 
A

. 
A

D
-7

4
8

 
B

. 
7

/1
7

/4
3

 
c.

 N
R

-3
5D

 
D

. 
G

re
a
t 

L
ak

es
 

S
te

e
l 

C
or

p.
 

E
. 

L
in

d
e 

A
lr

 
P

rO
d

u
ct

s 
C

o.
 

F
. 

u
n

io
n

 C
ar

b
id

e 
&

 
C

ar
bO

A
 R

ea
 •.

 
L

a
b

s.
, 

m
e.

 

A
 • 

.A
D

-8
79

 
B

. 
9

(1
1

/4
3

 
c
. 

N
R

-3
5E

 
D

. 
G

re
at

 L
ak

es
 

S
te

e
l 

C
o

rp
. 

E
. 

L
in

d
e 

A
ir

 
P

ro
d

u
c
ts

 C
o.

 
F

. 
u

n
io

n
 C

ar
b

id
e 

&
 C

ar
b

o
n

 R
es

. 
L

a
b

s.
, 

In
c.

 

A
R

JI
O

lt
 

D
A

T
A

 
E

i.
E

C
T

R
O

D
E

 
D

A
T

A
 

J
O

IN
T

 
D

l!
S

IG
/t

 

A
. 

PL
A

T£
 

T
H

lc
rN

E
S

3 
A

. 
n

P
E

 
A

. 
G

RO
O

V
E,

 
IN

CL
U

D
ED

 
II

. 
TY

PE
 

B
. 

TR
.\D

E 
N

A
IIE

 
A

N
G

LE
, 

HO
OT

 
FA

CE
 

C
, 

CA
RB

O
N

 
CO

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
B

. 
RO

O
T 

GA
P 

D
. 

B
H

II 
0

. 
CU

RR
EN

T 
&

 
C

. 
P

U
T

~
 •

~
EP

A
R

A
TI

O
N

 
E

. 
PR

O
C

ES
S 

PO
LA

R
IT

Y
 

f.
 

H
EA

T 
TR

EA
TM

EN
T 

T
E

II
P.

 
T

II
IE

 
Q

U
EN

CH
 

A
. 

4
5

° 
SV

 
A

. 
1

/2
1 

A
. 

F 
B

. 
R

-I
V

 
(.

1
8

C
,t

.2
0

 
B

. 
1

/3
2

" 
(.

 9
0l

i!
l,

. 8
3S

 1
, 

M
il
,.

 6
0S

1,
 

c. 
F

la
m

e 
• 8

6
C

r,
. i

4M
O

, 
.4

0
C

r,
.3

0
 

C
u

tt
in

g
 

• 0
8

Z
r)

 
M

O
,. 

02
Z

r)
:+

 
G

r1
nc

11
ng

 
c. 

.2
8

 
B

. 
O

:x
w

el
d 

D
. 

F
ac

e 
3

8
3

 
1

4
0

 
B

ac
lt

 3
7

5
 

c
. 

N
on

e 
1:

. 
o.

H
. 0 

D
. 

A
C 

ST
R

 
F

. 
11

30
0 

F
. 

1
/3

 
R

E
V

 
n

r.
0
w

a
te

r 
80

0 
F

. 
1

-1
/2

 
h

rs
. 

D
ra

w
 

A~
 

1
/V

 
A

. 
A

. 
4

5
o

 S
V

 
B

. 
R

-r
v

 
( •

. 1
6

C
,.

 7
0

 
B

. 
1

/3
2

• 
(.

 9
0M

n,
. 8

3S
1,

 
M

n
,.

 9
58

1,
 

c
. 

F
la

m
e 

• 6
8

C
r,

 •
 1

4:
i-r

o,
 

.4
5

C
r,

. 
25

 
C

u
tt

in
g

 
.0

8
Z

r)
 

M
o,

. 0
3

Z
r)

 *
 1 

G
r1

m
11

ng
 

C
. 

.2
8

 
B

. 
O

xw
el

d 
D

. 
F

ac
e 

3
6

3
 

#4
0 

B
a.

ck
 3

7
5

 
c.

 N
on

e 
E

. 
O

~H
. 0 

D
 • 

.A
C 

F
. 

1
6

0
0

 F
. 

1
/3

 
h

r.
 0W

at
er

 
89

0 
F

. 
1

/2
 

h
r.

 
A

ir
 

*W
el

d 
M

et
al

 

I 
' 

W
Z

L
D

il
tG

 
T

ll
O

C
B

D
U

R
Z

 
B

E
A

T
 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

A
, 

B
A

C
U

N
G

 
A

. 
PR

E 
H

 
vu

. 
L

<
X

A
T

lO
/t

 
O

T
 

H
 

C
R

A
C

IC
I/

tO
 

PA
SS

ES
 

B
. 

PO
ST

 
f
/5

 
L

.L
. 

8
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 

E
L

. 
NO

. 
TY

PE
 

A
M

P.
 

V
. 

R
.L

 
C

 B
. 

LO
C

. 
TT

P 
~ 

NT
 

1
. 

RO
OT

 
TY

PE
 

~
. 

BO
DY

 
TY

PE
 

3
. 

G
ft!

l!N
 

TY
PE

 
C

, 
TO

TA
L 

W
EL

D
IN

G
 

T
Ii

i[
 &

 I
N

TE
R

 
PA

SS
 

TE
IIP

EI
IA

TU
R

E 
D

. 
R

E
IA

R
[S

 
--

--
A

. 
C

o
p

p
er

 
A

.N
on

e 
1 

25
21

 
3

• 
4-

P 
B.

 
B

.N
on

e 
L

 
u 

u
n

lo
n

m
el

t 
3

/1
6

" 
1U

M
 

65
0 

-
3

0
 

2 
25

17
 

-ii:
· 

4-
!i:

' 
Im

.ll 
I 

3
" 

3
/1

6
" 

1S
B

 
~

O
 -

3B
0 

L 
D

 
I
I
I
 1

1
" 

C
. 

18
 m

ln
s.

 
2

0
0

 
-

40
0 

F.
 

D
. 

F
o

u
r 

h
o

u
rs

 
re

q
u

ir
e
d

 
to

 
3 

25
14

 
1"

 
9½

" 
0 

II
 

1
t 

re
m

ov
e 

w
el

d 
re

ln
ro

rc
e
m

e
n

t 
R

 
D

 
..

__
 

fr
om

 1
6B

 
In

ch
es

 
o

r 
w

el
d

. 

I 
15

¼
 

4 
2

5
1

0
 

i'
 

7
• 

I 
R

 
u 

37
m

l 
FE

 M
-l

: 4
 

P
r b

j e
c l

t1
l1

 

A
, 

C
o

p
p

er
 

A
. N

on
e 

1 
25

44
 
1

t•
 

5¾
" 

Im
:p

 
V

 
1B

¾
 

B
. 

B
.N

on
e 

L 
u 

I•f k
:: 

tJ
n

!o
n

m
el

t 
3

/1
6

" 
1U

M
 

85
0 

-
3

0
 

2 
25

31
 

¾
' 

·5½
• 

3
/1

8
• 

lS
B

 
eo

g 
-

3
8

 
L 

D
 

I
!
 

2
" 

c.
 

16
 m

1n
.s

. 
20

0 
F

. 
--

D
. 

F
o

u
r 

h
o

u
rs

 
re

q
u

ir
e(

! 
to

 
3

9
t 

re
ll

iu
v~

 w
el

d
 

re
in

fo
rc

e
m

e
n

t 
fr

om
 

16
B

 
in

ch
es

 
o

r 
w

el
d

. 

37
nm

 
FE

 
M

-5
 l 

P
r 

)j
e
c
 "

ll
e
 

.,_.
 __

 
·--

-'-
-~

--
--

==
-

R
~

•A
R

~
S

 O
X

 
C

R
A

C
~I

N
G

 

lt
A

D
IO

G
iU

P
B

 IC
 

ll
Z

S
U

L
T

:J
, 

E
T

C
. 

l 

P
as

se
d

 
ra

d
io

r,
ra

p
h

 
S

m
al

l 
am

ou
nt

 
o

r 
sl

a
g

 a
n

d
 :

p
o

ro
si

ty
 

F
a
il

e
d

 
ra

d
!O

g
r®

h
 

1
/4

• 
c
ra

c
k

 i
n

 
c
ro

j 
b

a
r 

s-

M
o

d
er

at
e 

am
o

u
n

t 
o

r 
s
la

g
 t

h
ro

u
g

h
o

u
t 

w
el

d
s 

55
. 

I 
.,

_
_

_
-
-
'-

,-
-
-

-~
 

--;
;,

,;
; 

m
i 

ji
j 

==
 

-:~
 

-~
~
 

-,
~

~
 

~
 

~~
 

---
--;

;;;;
 

~
 

".i
 

::
:1

§
 

~
 

~"
"i'

.i 
~
 

-::-~
 ~
 

~
 

~
 
~
 

-~
 

_--
=

 
il

l 
-~

 -
;_

~ -.;
:;

;;
 

~
 

~
 .~ ~= ----~ ---... --~

 ] ·=
 

.=
lg

 

~~
 "' 

·~
 ... -
~

 •·-•~
 

~
 

--~
 ·=-~
 

-
'~

 ~
 

~
 

-~
 _-.:
; - .=
= 

-~
 -_:;
; 
~
 

~
 

--~
~ 

-
~ ==-~

 



I ' . t I_
 

I 15
;· . i=-
· 

' - -

1
0

M
T

IT
1

C
A

T
1

0
lf

 

'A
. 

F
lf

tl
N

C
 

ftE
CO

RD
 

N
O

. 
B

. 
D

A
TE

 
o

r 
T

E
ST

 
C

. 
PL

A
TE

 
N

O
, 

D
. 

A
ftl

lO
ft 

N
A

IIU
FA

C
TU

R
Ef

t 
£.

 
EL

EC
TR

O
D

E 
l!"

C
ft

. 
!"

. 
&

ft
lO

ft
 

FA
B

R
IC

&
TO

ft 

1A
. 

A
 1

2
5

e7
 

B
. 

2
/1

8
/4

4
 

C
. 

F 
51

 
ID

. R
ep

u
t>

li
c 

S
te

e
l 

C
o

rp
. 

E
. 

H
a
rn

is
c
h

!e
g

e
r 

F
. 

B
u

ic
k

 M
o

to
r 

D
1

v
is

1
o

n
 

A
U

O
R

 
D

A
T

A
 

A
, 

PL
A

TE
 

TH
IC

K
N

ES
S 

8
. 

TY
PE

 
C

. 
C

A
ftB

O
N

 
CO

N
TE

N
T 

D
. 

BH
H 

E
. 

PR
O

C
ES

S 
!"

. 
H

E
J,

· 
TR

EA
TM

EN
T 

T
E

M
P.

 
TI

M
E 

Q
U

EN
CH

 

A
. 

3
/ 8

" 
B

. 
R

 
I 

1.
03

1-
m

 
• 

2
4

S
i 

.0
2

2
s 

.0
1

4
P

 .
4

6
C

r 
.4

2N
1 

, 
13

M
O

 
c. 

.3
3

C
 

D. 
F

ac
e 

3
8

8
 

-
B

ac
k

 3
8

8
 

E
. 

B.
O.

M-
F

. 
1

6
5

0
 

F 
2 

h
rs

 
w

at
0r 

sp
ra

y
_

 
7

2
5

 
F 

3 
h

rs
. 

w
a
te

r 
sp

ra
y

 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
J
O

lN
T

 
D

l!
:S

lG
N

 

A
. 

TY
PE

 
A

. 
C

ftO
O

V
E.

 
IN

CL
U

D
ED

 
E

. 
Tf

tA
D

E 
NA

M
E 

A
N

C
LE

. 
RO

OT
 

FA
CE

 
C

. 
C

O
A

TI
N

G
 

B
. 

ftO
O

T 
CA

P 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

PO
LA

R
IT

Y
 

A
. 

F 
A

. 
8

0
° 

sv
 

• 1
8C

 
B

. 
11

 a•
; 

1.
75

M
n 

c.
 n

a
m

e
 

.2
4

S
i 

c
u

tt
in

g
. 

• 0
1

8
S

 
G

ri
I1

d1
ng

 • 
.0

2
7

P
 

• 3
91

10
 

' 
B

. 
A

W
-2

C
 

c.
 L

im
e 

: 
D

. 
D

C
-R

E
V

 

' : 

•E
L

D
lN

G
 

P
R

O
C

E
D

U
R

E
 

H
E

A
T

 

A
. 

B
A

C
U

N
C

 
A

. 
PR

E 
H

 
Y

E
.I

.. 
PA

SS
ES

 
8

. 
P

O
ST

 

B
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
. 

NO
. 

TY
PE

 
A

M
P.

 
V

. 
f/

S
 

1
. 

RO
O

T 
TY

PE
 

2
. 

BO
DY

 
TY

PE
 

3
. 

CR
O

IIN
 

TY
PE

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

TI
M

E 
&

 
IN

TE
R

 
PA

SS
 

TE
IIP

ER
A

TU
R

E 
D

. 
R

E
M

A
R

~
S

 
--

. 

A
. 

M
ll

d
 
s
te

e
l 

A
.N

O
ilE

 
7 

1
9

8
1

 
B

 • 
B"

N
O

ilE
 

1
. 

I 
5

/3
2

" 
1

a 
1

7
5

 
2

2
 

8 
2

0
2

8
 

2
. 

&
 
3

. 
I 

3
/1

6
" 

1
a
 

2
2

5
 

22
 

9 
2

0
2

0
 

S
e
a
l 

b
ea

d
 - 3

/1
8

" 
1

a
 

2
2

5
 

2
2

 
1

0
 l

20
19

 

C
. 

4
6

 m
in

u
te

s
. 

1
6

0
°F

 -
2

0
0

°F
 
I 

D
. 

G
r1

n
d

1
n

g
 

tl
m

e 
2 

h
rs

. 
4

9
 

m
1

n
u

te
si

 
H

o
t 

ro
ll

e
d

 
s
te

e
l 

ba
ck

uD
 

u
se

d
, 

g
ro

u
n

d
 o

u
t,

 
s
e
a
l 

b
ea

d
. 

37
m

l 

. 
·--

, 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

L
O

C
A

T
IO

N
 

O
F

 
H

 
C

R
A

C
U

N
O

 

L
.L

. 
R

.L
 

C
 B

. 
LD

C
. 

TY
P!

 
A

M
T 

.. 
-·

 t ~- 8tJ
 IM

P
 

I 
1

o
i•

 

2-
k"

 
9-

k"
 

-
-

-
L 

D
 

-k"
 

9-
k"

 
IM

P 
I 

13
½

 
L 

u 
I 

2
2

1
 

i"
 B

i"
 

IM
P 

L
 

D
 

8 

IM
P 

V
 

4½
 

- 5
1

" 

1 
PE

 
!'.

'5
4 

P
ro

 e
c
t 1

1e
 

' 

I 
; 

r 

R
E

M
A

R
~S

 
O

N
 

C
R

A
C

K
IN

G
 

R
A

D
IO

G
R

A
P

H
IC

 
R

E
S

U
L

T
S

.E
T

C
 

- p 

56
. 

-'~
 

. 
,.

 
--

.,.'"
""""

' 

~
 

~
 

-~
 -=

 -
:=

-=
 

-,-
ill!

II 

"e
Jii

iii 
3

!!
 

~
 
~
 
~
 

-~
 

.
"'

"i
ia

 

-_'.
_:.:

::; 

..::
 

-:-..
.:=

 
=

=
>

I 

-~
-~

 
-~

 
~
 

_· -=
 

=
"
"
 

-
_..

, 
~~
 

:.
_ 

-=
 

-=
 

-""
'""

' 
~
 

_-'
..e

.!2
1 ·- ..... ~
 

-,m
 

-==
 

·=
 

·::
:;

; 
;z

a 
-3

6
 

"' .. . ::
:: 
~
 

·..
...

:a
. 

=
 

..:.:
:::::

 
. 

-
-~
~
 

~
 

-~
 

-· 
.:;

:;; 

__
 .,

ii
 

--~
 

. 
:] 
~
 

--=
==

= 
"'.".:~

 
·.

 
-=,

-:
:a

 

=
 

~-
~
 

---~
 

.
.
 

.-.
~

 



I ~
" 

Ii
 
~
 

E
'±

' 
e=

:-
-. ~;
: 

~
;:-

§
.-

2
2

-

~
 ! 

ID
U

T
IT

IC
A

T
lO

lt
 

ia
. 

F
II

II
N

C
 

RE
CO

RD
 

N
O

. 
II

. 
D

A
TE

 
\)F

 
T

E
ST

 
C

. 
PL

A
TE

 
N

O
, 

D
. 

A
II

II
O

II
 
•A

N
U

FA
CT

U
RE

II 
E

. 
EL

EC
TR

O
D

E 
•F

C
II

. 
F

, 
11

11
01

1 
FA

II
II

IC
A

TO
II

 

A
. 

A
 1

25
87

 
B

. 
2

/1
8

/4
4

 
I c.

 M
 5

1 
D

. 
R

ep
u

b
li

c 
S

te
e
l 

co
. 

E
. 

H
a
m

!s
c
h

re
g

e
r.

 
F

. 
B

u
ic

k
 M

ot
or

 
D

iv
is

io
n

. 

A
U

O
II

 
D

A
T

A
 

A
. 

PL
A

TE
 

TK
IC

IC
N

ES
S 

II
. 

TY
PE

 
C

. 
CA

RB
O

N
 

CO
N

TE
N

T 
D

. 
BH

N 
E

. 
PR

O
C

ES
S 

F
, 

H
EA

T 
TR

EA
TI

IE
N

T 
T

E
IP

. 
T

IN
E

 
Q

U
EN

CH
 

A
. 

1
/4

" 
B.

 
R

 I
 

1.
O

1M
n 

.2
4

S
1

 
.Q

21
S

 .
O

14
P

 
• 4

4
C

r 
• 4

2N
1 

.1
3M

O
 

c
. 

.2
9

C
 

!2•
 

F
ac

e 
3

5
2

 
B

ac
k

 3
5

2
 

E
. 

B
.o

.~
. 

F
. 

1
6

5
0

 F
 2

 
h

rs
 

w
at

g
r 

sp
ra

y
 

85
0 

F 
3 

h
rs

 
w

a
te

r 
sp

ra
y

 

.,;:
-,-·

-::_
_-:

_~
;.-

:-.
.i.

..:
 

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
J
O

I/
IT

 
D

l!
SI

G
/1

 
W

E
L

D
l/

lG
 

P
R

O
C

E
D

U
R

E
 

A
.·

 T
Y

PE
 

A
. 

C
IIO

O
V

E.
 

IN
CL

U
D

ED
 

A
. 

8A
C

H
N

C
 

B
. 

TI
IA

D
E 

N
A

Ii
£ 

A
N

C
LE

, 
RO

O
T 

FA
C

E 
P

A
SS

E
S 

C
. 

C
O

A
TI

N
G

 
8

. 
RO

O
T 

CA
P 

B
. 

D
E

P
O

SI
T

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
T

Y
PE

 
A

M
P.

 
V

. 
D

. 
CU

RR
EN

T 
&

 
C

. 
PL

A
TE

 
PR

EP
A

R
A

TI
O

N
 

l.
 

RO
O

T 
TY

PE
 

PO
LA

R 
IT

T
 

2
. 

BO
DY

 
TY

PE
 

3
. 

CR
CS

H
 

TY
PE

 
C

. 
TO

TA
L 

IE
L

D
IH

G
 

T
ll

lE
 

&
 

IN
TE

R
 

PA
SS

 
TE

IIP
EI

IA
TU

R
E 

D
. 

RE
M

A
RK

S 

A
. 

F 
A

. 
-

-
A

. 
-

-
• 1

8C
 

B
. 

1
/1

6
• 

B
. 

1.
75

M
n 

c.
 

F
la

m
e 

o
n

e 
b

ea
d

 a
t 

r
o

o
t-

• 2
4S

1 
c
u

tt
in

g
 • 

3
/1

6
" 

1
a 

2
2

5
 

2
2

 
• O

18
S 

G
ri

n
d

in
g

. 
S

ea
l 

b
ea

d
 -

.O
27

P
 

3{
16

ft
 

1
a
 

2
2

5
 

2
2

 
.3

9M
O

 
B

. 
A

W
-2

C
 

c
. 

2
7

 m
in

u
te

s.
 

1
4

0
°F

 -
1

6
0

°F
 

c.
 

L
im

e 
D

-
G

r1
nd

1n
g 

ti
m

e 
56

 m
in

u
te

s.
 

D
 •.
 D

C
-R

EV
 

H
E

A
T

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

E
M

A
R

K
S 

O
Ii

 
C

R
A

C
K

IK
G

 

A
. 

PR
E 

H
 

V
E

L
. 

L
O

C
A

T
IO

N
 

O
F

 
H

 
C

R
A

C
K

IN
G

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

S
U

L
T

S
.E

T
C

. 
8

. 
PO

ST
 

F
IS

 
L

.L
. 

R
.L

 
C

B
. 

LO
C

. 
TT

P 
A

M
T

 

--
-
--

-
-
-
-

-
--

-
-
· 

A
.N

on
e 

5 
15

2'
 

t"
 

8"
 

IM
P 

I 
1

~
 · 

B
.N

on
e 

L
 

u 
8 

p 
6 

15
1l

 
¾

ff 
8

t"
 

IM
P 

I 
15

½
 

L
 

D
 

---
S

m
al

l 
an

x,
un

 t 

27
51

 
o

r 
p

o
ro

si
ty

 • 

8 

37
D

m
 

HE
 M

54
 

P
ro

 
e
c
t 

le
 

, 

-

-
I 

57
. 

·-
-:

~
~

~
 .... 

?-:~ =a
 

-L
~

 

_:
i..D

I 
. 

:"
il

l 

~~
 

~
 

=
 ··-•;~ . .

.3
§

 
-~

 ~ :
:;;

; 
~

==
 

~~
 

:-~
~ '-

-~
 

~,~~
 

~
 
~
 

-~~
 

~
 

.~
 
~
 

-~
 



f I - - If~ - -

~
 

=
 
~
 ii
 

~
 

E
e

_
 

~
 

ie
""

-

~
 I=

 __ - . 

~
T

 
~
 

~
 i If
 

Ii_
 

~
 

ii
i-: I ~ I~- . . 

li
-

E
f"

 
11-

· 
Ii

 
I I ~ i ~

-

~
 

Bk
. 

E
E

. 

,-

ID
M

T
IT

lC
A

T
lO

/f
 

A
R

M
O

R
 

D
A

T
A

 

1 &
. 

FI
R

IN
G

 
R

E
C

O
ftD

 
"
0

-
A

. 
P

L
A

T
E

 
T

H
IC

lN
E

S
S

 
B

. 
D

A
T

E
 

O
F

 
T

E
S

T
 

B
. 

T
Y

P
E

 
C

. 
P

L
A

T
E

 
N

O
. 

C
. 

C
A

R
B

O
N

 
C

O
N

T
E

N
T

 
D

. 
A

ftJ
IO

fl 
M

A
N

U
FA

C
TU

R
ER

 
D

. 
B

H
N

 
E

. 
E

L
E

C
T

ft
D

D
E

 
II

FG
R

. 
E

. 
PR

O
C

E
SS

 
F

. 
A

ft
ll

D
ft

 
F

A
B

R
IC

A
T

O
R

 
F

. 
H

E
A

T
 

T
R

E
A

T
M

E
N

T
 

T
E

M
P

. 
T

II
IE

 
Q

U
EN

C
H

 

I A.
 

A
 1

15
98

 
A

. 
1

/4
" 

B.
 

1
/€

/4
4

 
B

. 
R

 I
II

 
I c. 

p 
14

5 
1.

 63
M

n 
• 0

2S
 1

 
D

. 
Jo

n
es

 8
· 

.0
17

S
 

.0
16

P
 

L
au

gb
.ll

n 
• 3

6M
O

 
E.

 
H

ar
n1

sc
hr

eg
er

 
c •

 •
 25

C
 

F.
 

F
is

h
er

 T
an

k 
D

. 
F

ac
e 

28
5 

. D
iv

is
io

n
 

•· 
B

ac
k 

28
5 

E
. F.
 

un
kn

ow
n 

--
.,

. 
_

,.
. ..

...
.. ,

.
.
.
.
.
.
 ...

 ,..
.,.

, ..
...

 -
-~

•,
...

,;e
: ..

...
 _

..
 

.. ,
 ...

 _
_

_
 ...
,..

..,
.,,

...
 ..

 ~ 
-

•.
• 
,-

. 
---~ 

.....
.. , ..

... _
. _

__
_ 

-
..

..
..

 ,:-
·.:

::·
-:·

 
-

-

E
L

E
C

T
R

O
D

E
 

D
A

T
A

 
J
O

IN
T

 D
E

S 
IG

/f
 

rt
E

L
D

IN
G

 
P

R
D

C
E

:>
U

F.
E

 
B

E
A

T
 

A
. 

T
T

P
E

 
A

. 
G

R
O

O
V

E
. 

IN
C

L
U

D
E

D
 

A
. 

B
A

C
U

N
G

 
A

. 
PR

E
 

B
. 

TR
A

D
E 

H
AN

E 
A

N
G

L
E

. 
R

O
O

T 
FA

C
E

 
P

A
S

S
E

S
 

B
. 

P
O

ST
 

C
. 

C
O

A
T

IN
G

 
B

. 
ftO

O
T

 
G

A
P 

B
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

N
O

. 
T

Y
PE

 
A

II
P

. 
V

. 
O

. 
C

U
R

R
E

N
T

 
&

 
C

. 
P

L
A

T
E

 
PR

E
PA

R
A

T
IO

N
 

1
. 

R
O

O
T 

T
Y

PE
 

P
O

L
A

R
IT

Y
 

2
. 

B
O

D
T 

T
Y

PE
 

3
. 

G
R

O
IN

 
T

Y
PE

 

I 
C

. 
T

O
T

A
L

 
W

E
L

D
IN

G
 

T
II

IE
 

&
 I

N
T

E
R

 
P

A
S

S
 

T
E

II
PE

II
A

T
U

R
E

 
D

. 
R

E
II

A
R

X
S 

A
. 

F 
A

. 
A

. 
N

on
e 

A
.N

on
e 

• 2
5C

 
B

 • 
1

/ 1
8"

 
B.

 
B

.N
on

e 
1

. 7
9:M

n 
c.

 
Fl

ai
oo

 
1 

B
ea

d 
3/

16
" 

la
 

22
5 

22
 

.3
0S

1 
cu

tt
in

g
. 

G
ri

nd
 a

nd
 d

ep
o

si
t 

se
a
l 

be
ad

 
.0

1
0

s 
G

r1
nd

1n
g.

 
3/

16
" 

la
 

22
5 

22
 

.0
18

P
 

.3
6M

O
 

B
. 

AW
-2

C 
C

. 
30

 m
in

ut
es

. 
14

0°
F

-1
85

oF
 

c.
 

Li
m

e 
D

-
G

ri
nd

in
g 

ti
m

e 
e 

m
in

u
te

s.
 

D
. 

D
C-

RE
V

 

H
 1 2 3 

··
•:

·•
-·

·•
·:

-·
-

...
. ··

··
:.

··
~

··
~

,,
:,

-.
··

•·
•·

: 
--

~
·.
·•

··
··

 
. 
':

·-
••

'.
·.

 
'*

·-
·,

.•
.•

.•
 

..
 

--
•·

•-
-
-

-·
 

-
-
~

 
B

A
L

L
IS

T
IC

 
R

E
S

U
L

T
S

 
R

E
M

A
R

X
.S

 
0

# 
C

R
,..

_':
C.

i
it

~ 

V
E

L
. 

L
O

C
A

T
IO

N
 

O
f'

 
H

 
C

R
A

C
K

I!
iO

 
R

A
D

IO
G

R
A

P
ll

 l
C

 
R

E
S

U
L

T
:!

, £
TC

. 

F
I

S 
L

.L
. 

R
.L

 
C

 
F.

1 L
O

C
 . 

H
P

 
,1

1T
 

-
-

--
-·

-
1

-
-
-

-
~
 
--
~
 

15
83

 
i"

 
9

• 
IM

P 
I 

1
~

 
8 

L
 

u 
p 

Il
-!P

 
V

 
9t

 
I 

Sm
al

 1
 a

m
ou

nt
 

15
86

 
t"

 
Bt

J, 
-

-
-

o
r 

sl
a
g

 
I 

D
 

1
/8

" 
In

co
m

pl
et

e 
15

92
 

X
 

8¾
' I

H
P 

I 
9~

 
p

en
et

ra
ti

o
n

 
D

 Il1
P 

IV
 

19
~ 

,..
__

 

4~
~ 8 

'8
7n

 In
 

HE
 

M
S

 
Pr

e 
Je

e 
Il

e
 

I I i 

58
. 

' I I 

~
 

cf
~ ~
 

;'~
 ~
 

: ~
 

-~
 

:~
~
 

--..:
:=

= 
~
 

-~
 ~
 

:~
 
~
 

:~
 

·.
·-

-~
 -: 
~

-

:-"~
-= i~
 

__
 .....;

;; 

-=
 

~~
 

~.
=

=
 

'~
 

~
 

-~
 . ··=

 :ci
 

~-~
 

-:
,:

5
 

-~
 

-
,
c
~

c
 
·
=

,
 ~~ 



FE
 

If
 

~
 

g ~
_:

 

~
 

~
 

E
e

_
 

g
:
 

E
 I ~

- i ll:_
 =
 

~
--

~
 

~
-

=
-· 
~
 

=
 ;"
 

~
 

~
 

~
 

E
 

C
;:

';
: 

~
 l I . ( ~
 I ii ll§

=:
 

. ' I ~ I ~ ~ ~ ~ =· ~ I g ~
=

 
E

 
g '~

II:°
'.'• 

ll
)l

ll
lT

I,
Ic

.t
T

IC
#

 

a.
 

F
IR

II
IC

 
RE

CO
RD

 
no

. 
!I

. 
D

A
TE

 
O

F 
T

E
ST

 
C

. 
PL

A
T

E
 

11
0.

 
D

. 
A

R
_,

R
 

•&
11

U
F&

C
TI

IR
£1

l 
E

. 
EL

EC
TR

O
D

E 
II

FC
R

. 
r.

 
AR

•O
R 

FA
BR

IC
A

TO
R

 

A
. 

A
D

 
8

7
4

 
B

. 
9f

9/
'-

3 
C

. 
lf

fi
-8

1-
B

2 
D

. 
Jo

n
e
s 

&
 

L
au

g
h

li
n

. 
E

. 
H

ar
n

ls
ch

re
g

er
 

co
rp

. 
F

. 
In

te
rn

a
ti

o
n

a
l 

H
a
rv

e
st

e
r 

co
. 

A
. 

AD
 

8
7

4
 

B
. 

9
/9

/4
3

 
C

. 
N

R
-8

1-
B

3 
D

. 
Jo

n
es

 &
 

L
a

u
g

h
li

n
 

E
. 

H
ar

n
1

sc
h

!e
g

er
 

C
or

p.
 

F
. 

In
te

rn
a
ti

o
n

a
l 

H
a
rv

e
st

e
r 

C
o.

 

A
.. 

AD
 

87
4 

B
. 

9
/9

/4
3

 
c
. 

N
ft

-8
1-

-B
4 

;n
. 

Jo
n

es
 &

 
L

aU
gb

.1
1n

 
E

. 
H

ar
n

1
sc

h
re

g
er

 
C

o
rp

. 
F

. 
In

te
rn

a
ti

o
n

a
l 

H
a
rv

e
st

e
r 

C
o.

 

A
R

II
01

1 
D

A
T

A
 

A
. 

PL
A

TE
 

,H
IC

J:
N

E
SS

 
B

. 
TY

PE
 

C
. 

C
A

I\B
O

N
 

CO
N

TE
N

T 
D

. 
B

H
II 

E
. 

Pl
lO

C
E

SS
 

F
. 

H
EA

T 
TI

IE
A

TI
IE

N
T 

TE
•P

. 
T

Ii
i£

 Q
U

EN
CH

 

A
. 

1
-1

1
2

• 
B

. 
R

 I
II

 
1

. 8
4M

ll 
• 2

2S
1 

.0
1

8
S

 .
0

2
0

? 
.0

2
7

C
r 

.0
24

N
1 

• 4
6M

O
 

• 0
48

C
u 

C
 •
•
 2

6C
 

D
 ...
 F

ac
e 

2
9

3
 

B
ac

k 
29

0 
E

. 
B

.0
•8

• 
F.

 
1

6
2

5
 
F

t
 h

r 
w

a
te

; 
1

0
7

5
 F

 2
 h

rs
 

,d
"'I

" 
A

. 
1

-1
/2

• 
B

. 
R

 I
II

 
1

. 6
4M

n 
• 

2
2

S
1

 
.0

1
8

8
 .

Q
20

P
 

• 0
2'

7C
r 

• 0
24

N
1 

• 4
B

M
0 

• 
04

8C
U

 
C

 •
•
 2

6C
. 

D
. 

Ii
ac

e 
2

9
5

 
B

ac
k

 3
0

5
 

~
. 

B
. o

.g
. 

F
. 

1
8

2
5

 F
 ¼

 h
r 

w
at

e 0
 

1
0

7
5

 F
 2

 
h

rs
 

a
ir

 

fl.
 

1
-1

1
2

• 
B

. 
R

 I
II

 
1

. 6
4M

n 
• 2

2
5

1
 

.0
1

8
8

 .
0

2
P

 
.0

2
7

C
r 

.0
2

4
N

i 
.4

8M
O

 
C

 •
•
 26

C
 

D.
 

F
ac

e 
26

0 
B

ac
lt

 2
6

0
 

~-
B

. O
. lJ

· 
i;,

. 
1

6
2

5
 F

 ¼
 h

r 
w

at
eo

 
1

0
7

6
 F

 2
 
h

rs
 

.a
ir

 

/!
L

E
C

T
.O

D
E

 
D

A
T

A
 

JO
I/

IT
 

D
II

S 
IG

/1
 

"' 
W

E
L

D
IN

G
 

P
R

O
C

E
D

U
R

E
 

A
. 

TY
PE

 
A

. 
Cl

lO
O

V
E

. 
IN

CL
U

D
ED

 
A

. 
B

A
C

U
N

G
 

8
. 

TI
IA

D
E 

NA
.II

£ 
A

N
G

LE
. 

I\O
O

T 
FA

CE
 

PA
SS

ES
 

C
. 

C
O

A
TI

N
G

 
B

. 
llO

O
T 

GA
P 

D
. 

D
E

PO
SI

T
IO

N
 

S
IZ

E
 E

L
. 

N
O

. 
TY

PE
 

A
II

P.
 

V
. 

D
. 

CU
RR

EN
T 

&
 

C
. 

PL
A

TE
 

Pl
lE

PA
R

A
TI

O
N

 
1

. 
RO

O
T 

TY
PE

 
PO

LA
R

IT
Y

 
2

. 
BO

DY
 

TY
PE

 
3

. 
C

:R
O

l'N
 

T
Y

P
E

 
C

. 
TO

TA
L 

W
EL

D
IN

G
 

T
IM

£ 
&

 I
N

TE
R

 
PA

SS
 

TE
IIP

l:I
IA

TU
R

E 
D

. 
R

E
N

A
R

(S
 

A
. 

F 
A

. 
60

o 
DV

 
A

. 
.1

1
-.

1
3

C
 

B
. 

5
/3

2
" 

B
. 

1
.6

&
-

C
. 

F
la

m
e 

1
. 

II
 

3
/1

6
" 

2
a 

1
8

0
-2

4
0

 
1

. 7
&

1I
l 

. 
c
u

tt
in

g
. 

2
. 

II
I 

1
/4

"
 

2
a 

2
8

5
 

.2
5

-.
3

0
S

i 
G

ri
n

d
in

g
. 

:1
4

• 
Bb

 
2

8
0

-2
8

5
 

.3
&

-.
40

M
o 

3
. 

II
I 

3
/1

8
" 

4
b

 
1

8
0

 
B

. 
AW

 2
C

 
1

/4
" 

2
b

 
2

8
5

 
C

. 
L

im
e 

D
. 

D
C

-R
EV

 
C

. 
6 

h
o

u
rs

 1
0

 m
in

u
te

0.
 

0 
20

0 
F

-3
0

0
 

F 
D

. 
W

el
d 

re
in

ro
rc

em
en

t 
g

ro
u

n
d

 
o

rr
. 

A
. 

F 
A

. 
60

u 
DV

 
A

. 
.1

1
-.

1
3

C
 

B
. 

~
3

2
• 

B
. 

1
.6

&
-

C:
. 

am
e 

1
. 

II
 

3
/1

6
9 

2
a

 
1

6
0

-2
2

5
 

1.
75

M
ll

 
c
u

tt
in

g
. 

2
. 

II
I 

1
/4

"
 

2
a 

28
5 

.2
5

-.
3

0
S

1
 

G
ri

n
d

in
g

. 
1

/4
9 

B
b 

2
8

0
-2

8
5

 
.3

&
-.4

Q
M

O
 

3
. 

II
I 

3
/1

6
• 

4
b

 
1

8
5

 
B

. 
AW

 
2C

 
1

/4
" 

2b
 

28
5 

c.
 

L
im

e 
D

. 
D

C
-R

EV
 

c.
 

4 
!l

o
u

rs
 5

0 
m

1n
u&

es
 

0 
. 

2
0

0
 

F
-3

00
 

F 
D

. 
W

el
d 

re
ln

ro
rc

em
en

t 
g

ro
u

n
d

 
o

rr
. 

A
. 

F 
A

. 
6

0
° 

DV
 

~-
.1

1
-.

1
3

c
 

B
. 

5(
32

_"
 

B
. 

1
.6

5
-

C
. 

F
la

m
e 

1
. 

II
 

3
/1

6
" 

2
a 

1
6

0
-2

3
0

 
1.

76
M

ll
 

c
u

tt
in

g
 

2
. 

II
I 

1
/4

8 
2

a 
2

8
5

 
.2

&
-.

3
0

8
1

 
G

ri
n

d
in

g
 

1
/4

9 
Bb

 
2

8
0

-2
8

5
 

.3
&

-.
40

M
O

 
3

. 
II

I 
3

/1
6

" 
4b

 
1

8
5

 
B

. 
AW

 
2C

 
1

/4
9 

2b
 

2
8

5
 

C
. 

L
im

e 
D

. 
DC

'.""
RE

V 
~

-
4 

h
o

u
rs

 5
0 

m
1n

ut
0s

. 
0 

20
0 

F
-3

0
0

 
F 

D
. 

W
el

d 
re

tn
ro

rc
em

en
t 

gr
ou

nl
j. 

o
rr

. 

B
E

A
T

 

A
. 

PR
E 

H
 

v
u

. 
B

. 
PO

ST
 

f
/5

 

A
.2

0
0

° 
1 

11
96

 
B

.N
on

e 

2 
12

01
 

3 
13

01
 

75
m

l 
C

ol
< 

A
.2

0
0

° F 
1 

1~
91

 

B
.N

on
e 

2 
1

3
1

3
 

3 
1

3
2

8
 

4 
14

09
 

75
nm

 
C

ol
< 

IA
.2

00
° 

1 
11

02
 

jB
.N

on
~ 

2 
11

91
 

3 
06

7 

4 
19

1 

75
lm

l 
C

ol
e 

I 

B
A

L
L

IS
T

IC
 

R
E

S
U

L
T

S
 

R
E

~
A

R
K

S
 

0/
1 

C
R

A
C

K
IN

G
 

L
O

C
A

T
IO

N
 

O
F

 
H

 
C

R
A

C
K

IN
G

 
R

A
D

IO
G

R
A

P
H

IC
 

ll
Z

S
U

L
T

l.
E

T
C

, 

L
.L

. 
R

.L
 

C
 B

. 
LO

C
. 

TT
PI

 
U

IT
 

1
-

I 
5¾

" 
3

0
"
 

p 
L

 
D

 
-

-
-

S
m

al
l 

am
ol

ll
lt

 
o

r 
i"

 4
¼

" 
sl

a
g

. 
R

 
U

 IM
F 

I 
2

-3
/ 

ea
 

X
 

6
" 
U

 IM
P 

I 
2

0
t 

IM
F 

V
 4

-5
1

8
 

- 2
7

t1 

P
r 

)O
! 

iP
ro

J 
ic

tl
 )

e 
1 f

;l 
T

e 
t 

'I "
1m

.D
. 

-2
1

 -
3

f 
F 

t•
 

Si
" 

L 
D

 I
!1

P
 

I 
;• 

p S
m

al
l 

am
ou

nt
 o

r 
IM

P
 

V
 

i'
 

sl
a
g

. 

i•
 s

t•
 

L 
u 

-
-

-
1-

P 
3¾

• 
R

 
u 

-
-

-
X

 
4

.p
 D
 I

M
P 

I 
16

 
IM

P 
V

 
2

-t
 1

0•
 

2
0

 1
/8

• 
pr

1 
o

r 
ll

ro
J 

c_
tc

 e
 

te
 

t 
t e

m
p.

 
1

5
 

3
2

° 
Ii'

 

1
• 

4t
a 

R
 

D
 
-

-
-

p 
2

• 
6"

 
R

 
u 

-
-

-
1

t"
 

7"
 D

 
L

 
-

-
-

1
-

6
-

3
/l

 •
 

3
/B

• 
R

 
u 

-
-

-
P

r(
 1

0r
 

i'
rO

jl
 c

tJ
 e

 ,t 
1 

te
i 

t 
t 

~m
p.

 
H

I 
3

2
 

, 

59
-

I 

-=
 

~
 

~
 
~
 

--~
 

~~
. :--~-
-

==
 

. .
cE

l!
i 
~
 

~
 

'-:
m

 
..

.=
E

=
 

~
 

-:
=

 

,:,;
. 

;~
 -i ~
~
-

~:
c:

l!3
! 

--~
 =
 

-
~ =
 ~:: -

"
'-

e
=

 

~
 

:":
~

 

-~
 ~
 
~
 

.i
:f

fi
 

=
-=

H
i 

-
~ 

--~
~

 

-
~

 

~
 

:M
 

c=
 

. =-
-~

 
-~

 ~
 

-~
 JD

 
~
 

=-=
 

~
 

;~
 ~; -

. 
-



-
IP

J:
II

T
I,

IC
A

T
IO

II
 

A
U

O
R

 D
AT

A 
EL

EC
TR

O
D

E 
D

AT
A 

JO
IN

T
 D

E
SI

G
N

 
W

EL
D

IN
G

 
PR

O
C

ED
U

P.
E 

I 
H

EA
T 

H
A

U
IS

T
IC

 
R

E
SU

LT
S 

R
E

•A
R

L
S 

O
N 

C
R

A
C

LI
N

G
 

la
. 

T
II

U
K

G
 

IIE
C

O
R

D
 

R
O

. 
A

. 
PL

A
T

E
 

T
H

IC
[N

E
S

S
 

A
. 

T
Y

PE
 

A
. 

G
R

O
O

V
E.

 
IN

C
LU

D
ED

 
A

. 
B

A
_C

[IN
G

 
A

. 
PR

E
 

H
 

VE
L

. 
LO

C
A

TI
O

N
 

O
F 

B
 

C
RA

C
K

IN
G

 
R

A
D

IO
G

R
A

P
H

IC
 

R
E

SU
L

T
S.

E
T

C
 

a.
 

D
A

TE
 
o

r 
T

E
ST

 
a.

 
T

T
PE

 
B

. 
TR

A
D

E 
H

A
N

E 
A

N
G

LE
. 

RO
O

T 
TA

C
£ 

P
~S

S
E

S
 

B
. 

PO
S

T
 

TI
S 

L
.L

. 
R

.L
 

C
B

. 
L

O
C

. 
TT

P 
A

M
T 

C
. 

PL
A

T
E

 
N

O
. 

C
. 

C
A

IIB
O

N
 

C
O

N
TE

N
T 

C
. 

C
O

A
TI

N
G

 
B

. 
IIO

O
T 

CA
P 

B
. 

D
E

P
O

S
IT

IO
N

 
S

IZ
E

 
E

L
. 

H
O

. 
TY

PE
 

A
M

P.
 

V
. 

D
. 

A
II

II
O

II
 

M
lN

U
TA

C
TU

R
ER

 
O

. 
BH

N
 

D
. 

C
U

R
R

EN
T 

&
 

C
. 

PL
A

T
E

 
PR

E
PA

R
A

T
IO

N
 

1
. 

RO
O

T 
TY

PE
 

E
. 

E
L

E
C

T
II

O
O

E
 

•r
c1

1
. 

E
. 

PR
O

C
E

SS
 

PO
L

A
R

IT
Y

 
2

. 
BO

D
Y

 
T

Y
PE

 
T

. 
11

1•
01

1 
f"

A
B

II
IC

A
T

O
II

 
T

. 
H

EA
T 

TI
IE

A
TM

EN
T 

. 
L

 
G

R
O

IN
 

T
T

PE
 

TE
M

P
. 

T
IM

E
 

Q
U

EN
C

H
 

. 
C

. 
TO

TA
L 

IE
L

D
IN

G
 

T
IN

E
 

&
 

IN
T

E
R

 
PA

SS
 

TE
N

PE
!I

A
TU

R
E 

1
-
-
-
-
-
-
-
-
-
-
-
1

-
-
-
-
-
-
-
-
-
1

-
-
-
-
-
-
-
+

-
-
-
-
-
-
-
-
t
-
=

D
~

.
 RE

M
A

R
IC

S
 

·-
-

_ 
_

.;
.-

-
-
If

-
--

+
-

-+
--

f
-
-
-
-
-
-
-
-
-
-
-
-
-
1

 

I A
. 

AD
 

87
4 

A
. 

1
/2

" 
A

. 
F 

A
. 

4
0

° 
SV

 
A

. 
C

ar
bo

n 
s
te

e
l 

A
.N

on
e 

1 
25

3€
 

X
 

S
i•

 
B

. 
9

/9
/4

3
 

B
. 

R
 
IV

 
1

.5
5

-1
.6

5
 

B
. 

3
/8

" 
B

. 
B

.N
on

e 
D

 I
M

P 
IV

 
4

2
· 
5

/8
" 

P 
c.

 N
R

-6
3B

-5
C

 
• 

88
M

n 
• 7

9S
1 

M
n 

c.
 

F
la

m
e 

1
. 

I 
1

/4
" 

1
a 

3
0

0
 

3
0

 

I D
. 

G
re

at
 

L
ak

es
 

.0
3

0
8

 .
0

2
1

P
 

.3
1

-.
3

6
S

1
 

c
u

tt
in

g
..

 
2

. 
I 

1
/4

" 
2

a
 

3
0

0
 

3
0

 
M

o
d

er
at

e 
am

ou
n 

E
. 

D
e
tr

o
it

 s
te

e
l 

.6
8

C
r 

.1
7M

o 
.0

1
9

-.
0

2
2

?
 

G
ri

n
d

in
g

. 
3

. 
I 

1
/4

• 
1

a
 

3
0

0
 

3
0

 
o

r 
p

o
ro

si
ty

. 
F

. 
C

o
m

b
u

st
io

r 
• 0

8
Z

r 
• 4

3
-.

4
6

M
o

 
E

n
g

in
ee

ri
n

g
 

c.
 

. 2
7C

 
B

. 
N

O
. 

1
3

3
1

 
7 

S
e
a
l 

b
e
a
d

s-
C

om
pa

ny
 

D
.. 

F
ac

e 
3

4
0

 
c.

 S
ta

in
le

ss
-

1
/ 4

" 
3

b
 

3
0

0
 

3
0

 
li

m
e 

3
/1

6
" 

4
b

 
2

1
0

 
26

 
E

. 
B

. o
. g

. 
D

. 
D

C
-R

EV
 

F
. 

1
8

0
0

 F
 ¼

 h
r 

C
. 

2 
h

o
u

rs
 

32
 

m
1n

13
te

s.
 

0 
sp

rlH
'. 

85
 

F
-1

5
0

 
F 

9
0

0
 

F 
¼

 h
r 

D
. 

0
r1

n
d

1
n

g
 

ti
m

e 
2 

h
o

u
rs

 
to

 
a
ir

 
re

m
ov

e 
re

1
n

!o
rc

em
en

t 
3'

7l
lll

 
H

E 
M

-H
 P

m
je

c
 
61

e 
F

la
m

e 
g

o
u

g
ed

 
g

ro
o

v
e.

 
C

ol
e 

te
 ~ 

t 
t 

8
ll
i)

. 
-2

D
 

F 

A.
. 

AD
 

87
4 

A.
. 

1
(2

"
 

A
. 

F 
A

. 
40

o 
SV

 
IA

. 
C

ar
b

o
n

 s
te

e
l 

A
.N

on
e 

1 
25

33
 H

• 
6-

¼
9 

B
. 

9
/9

/4
3

 
B

. 
R

 I
II

 
.1

1
c
 

B
. 

3
/8

" 
B

. 
B

. N
on

e 
L

 
D

 
-

-
-

P 
C

. 
~

6
4

B
-5

B
 

C
. 

-
1

.6
5

-
C

. 
F

la
m

e 
1

. 
I 

1
/4

" 
1

a
 

3
0

0
 

3
0

 
2 

26
24

 
1

-
D

. 
Jo

n
es

 &
 

D
. 

-
1.

9?
M

n 
c
u

tt
in

g
. 

2
. 

I 
1

/4
" 

1
a 

3
0

0
 

3
0

 
3

/c
"4

-z
• 

S
n

a
il

 a
m

o
u

n
t 

L
au

g
h

li
n

 
E

. 
.3

1
-.

4
7

S
i 

G
ri

n
d

in
g

 
3

. 
I 

1
/4

" 
1

a
 

3
0

0
 

3
0

 
R

 
o

r 
sl

a
g

 a
n

d
 

E
. 

C
o

m
b

u
st

io
n

 
F

. 
.0

2
2

P
 

u 
IM

P 
r 

6
• 

p
o

ro
si

ty
. 

E
n

g
in

ee
ri

n
g

 
.4

0
-.

4
3

M
o

 
6 

S
e
a
l 

b
ea

d
s 

-
IM

P 
V

 
1¼

' 
C

om
pa

ny
 

B.
 

N
O

S.
 

1
2

3
1

 
3

/1
6

"
.4

b
 

2
1

0
 

26
 

F
. 

C
o

m
b

u
st

io
n

 
1

2
1

2
 

1
/4

" 
2

b
 

3
0

0
 

3
0

 
3 

28
28

 i
t"

 
7½

" 
E

n
g

in
ee

ri
n

g
 

C
. 

S
ta

in
le

ss
-

C
. 

1 
h

o
u

r 
4

7
~

1
n

u
te

s~
 

R
 

U
 I

M
P 

I 
1¾

' 
C

om
pa

ny
 

ll
m

e 
9

0
 

F 
-

1
5

0
 

F 
D

. 
D

C
-R

EV
 

[)
. 

G
ri

n
d

in
g

 t
lm

e 
2 

h
o

u
rs

 
to

 
4 

2
6

6
8

 
¾

• 
S

t"
 

re
m

ov
e 

re
ln

!o
rc

e
m

e
n

t.
 

L
 

D
 I

M
P 

IV
 9

4
 

37
m

D
 

H
E 

M
-5

1
 P

I'(
 J

es
 -1

~S
 

C
ol

e 
te

i 
t 

tm
ip

.•
 1

7
 

4
2

 
' 

A
. 

AD
 

8
7

4
 

A
. 

1
/2

" 
A

. 
F 

A.
. 

4
0

° 
fN

 
A.

 
C

ar
bO

n 
s
te

e
l 

A
.N

on
e 

1 
25

18
 

1¾
 

5
t•

 
B

. 
9

/9
/4

3
 

B
. 

R
 1

 
1

.5
5

-1
.6

5
 

B
. 

3/
8f

f 
B

. 
B

.N
on

e 
p 

C
. 

N
lt

-6
5B

-S
A

 
C

. 
-

li
l 

C
. 

F
la

m
e 

1
. 

I 
1

/'
4

" 
1

a 
3

0
0

 
3

0
 

R
 

D
 

-
-

-
D

. 
c
a
rn

e
g

!e
-

D
. 

F
ac

e 
3

5
3

 
• 3

1
-.

 3
6S

1 
c
u

tt
in

g
. 

2
. 

r 
1

/ 4
• 

2
a
 

30
0 

3
0

 
2 

2
5

2
4

 
H

• 
at

• 
Il

l1
n

o
1

s 
E

. 
.0

1
9

-.
0

2
2

?
 

G
r1

nd
1n

g.
 

3
. 

I 
1

/4
" 

1
a
 

3
0

0
 

30
 

E
. 

C
o

ab
u

st
lo

n
 

F.
 

.4
3-

.4
6M

O
 

R
 

U
 

-
-

-
E

n
g

in
ee

ri
n

g
 C

l •
 

B
. 

N
O

. 
12

31
 

6 
S

e
a
l 

b
ea

d
s-

3 
2

5
2

5
 

3
i"

 S
i•

 
F

. 
C

O
lll

bu
st

1c
-~

 
~

-
S

ta
in

le
ss

-
3

/1
6

1 
4

b
 

2
1

0
 

2
6

 
E

n
g

in
e
e
ri

n
g

 
ll

m
e 

1
/4

" 
2

b
 

3
0

0
 

3
0

 
L 

D
 

-
-

-
C

~
a
n

y
 

ID
. 

D
C

-R
EV

 
K:

. 
2 

h
o

u
rs

 
7 

m
~

u
te

s.
 0 

4 
28

21
 

i•
 

4½
' 

9
5

 F
-1

5
0

-F
 

L
 

U
 

-
-

-
b.

 
G

ri
n

d
in

g
 t

im
e 

2 
h

o
u

rs
 

to
 

re
m

ov
e 

re
ln

!o
rc

e
m

e
n

t.
 

37
m

l 
HE

 
M

-E
a-

Pr
e 

Je
0~

1J
e 

C
ol

e 
te

: 
t 

U
m

p
. 

2
0

 ·•k
> 

F 
_ o
o

.-
-

_
,:

er
·;

_
-
:.

~
-
..

.,
. _

__
_ .

 
-
-
-

-·-
. 

. 
. 

--
--

' 
~

-
-
•
 

~
,,

..
_

 
,.

.._
 

• 
~

~
-~

,-
•.

 
• 

:-
:-

::
:·

 
-~

-~
 

,_,
...

...
.~

c
 

~
 • 

... _
-·

-·
··

 -·-
:--·

-. 
'.

··
 

:.;:.
----

:-::
:~-

--
' 

-
·-

. ,; 

t 

;·
~ 

-~
 

~
 =
 


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88

