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Watertown Arsenal Laboratory  unclassified)
Report Number WAL 640/113
Problem No. D-3.U ’ 10 April 1oLk

WELDING OF ARMOR

Summary of Ballistic Shock Test Results on
1-1/2 Inch Homogeneous Armor "H" Plates Welded with
Austenitic Flectrodes and Tested at Aberdeen Proving Ground
during the Period 1 April 1943 through 30 September 1943

OBJECT

To tabulate firing record data for subject plates and to present a
comparison of ballistic shock performance of plates made with various
materials and welding procedures.

SUMMARY

1. Data from 117 Aberdeen Proving Ground firing records have been
tabulated on accompanying charts and tables.

2. The relative performance of hand welded rolled armor "H" plates
was much better than that of Unionmelt velded rolled armor "H" plates or
hand welded cast armor "H" plates even though the ballistic test require-
ments for the latter group are considerably less severe.

3. Steel quality (cleanliness and directional properties) of rolled
armor hand welded "H" plates was indicated as having more influence on
ballistic performance then any other variable considered for this group.
Chemical compositions of either armor plate or weld metal, within the
ranges reported for this group of "H" plates, did not appear to have a
large effect on ballistic performance. The use of a combination of weaves
and beads in the body of the weld and of a multiple bead crown appeared
more desirable than a straight weaving technique throughovut.

4. Insufficient hardenability, of rolled armor in Unionmelt welded
rlates, to produce adequate impact resistance in the slowly cooled weld
heat-affected zone appeared to be the principal deficiency of the plates
in this group. Accordingly, use of high alloy ermor plate or alternately
e high proportion of hand to Unionmelt weld pacses effected some improve-
ment .

5. Inadaquate heat treatment of cast armor resulted in a high pro-
portion of ballistic cracking in plate beyond the zone affected by the
heat of welding and prevented a fair couparison of welding variables.

6. Yo correlation between radiographic soundness and ballistic
performance was evident.

- d, ferre”
§. A. Harres
APPROVED: lst Lt., Ord. Dept.

H. H. Z0RFIG
Colonel, Ordnance Dept. unclassified)
DMirector of laboratory
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INTRODUCTION

This is the fifth of a series of reports intended to make available
to persons concerned with the welding of armor structures information
as to ballistic performance of "H" plates welded with various materiels
and procedures by commercial fabricators. The following reports of this
geries have been distributed to date:

WAL 640/73 - 1 and 1-1/2 Inch Homogeneous Armer Weidad with Ferritic
Flectrodes and Tested at A.P.G. prior tc 25 February 1943.

WAL 64Q/84 - 1-1/2 Inch Homogeneous Armor Welded with Austenitic Electrodes
and Tested at A.P.G. 1 October 1942 through 31 March 19u3.

WAL 640/89 - 1 and 3/4 Inch Homogeneous Armor Welded with Austenitic Elec-
trodes and Tested at A.P.G. 1 October 1942 through 31 March19a.

WAL 640/90 - 1/2, 3/8, end 1/4 Inch Homogeneous Armor Welded with Aus-
tenitic Tlectrodes and Tested at A.P.G. 1 October 1942 through
31 March 1943.

On the charts of Appendix A are to'mlated date teken from 117 firing
records for qualification and development tests of welded ballistic test
plates of rolled or cast homogeneous arror. The tabulation includes all
firing records received by this arsenal for 1-1/2 inch thick "H" plates
welded with austenitic electrodes and fired at Aberdeen Proving Ground
during the period from 1 April 1943 through 31 September 1943, An index
to the fabricators, armor menufacturers and electrode manufacturers is

iven in Tatle I. The tabulation has been divided into four parts:
%1) Plates assembled from rolled armor by hand welding; (2) Plates assem-
bled from rolled armor by Unionmelt welding; (3) Plates assembled from
cast armor by hand welding; and (4) Plates assembled from cast armor by
Unionmelt welding. A summary of current ballistic shock test specifica-
tion requirements for "H" plates welded with austenitic electrodes and a
key to tabulation methods and symbols used in this report are included in
Appendix A.

GENERAL COMMENTS

Piring record data show cracking as located in weld metal, fusion
zone, heat-affected zone, or plate based upon surface appearance. However,
experiencc has showr that a crack in the vicinity of the weld may proceed
through portionaz of weld metal, fusion zone, and heat-affectsd zone re-
gardless of surface appearance. For the purpose of this report, all crack-
ing within one-eighth inch of edge of weld is included as weld cracking
and the remainder as plate cracking.

Ballistic performance of "H" platet can be evaluated in terms of the
amount of cracking produced by each round provided that proper allowances
are made for variations in velocity and location of impact and effect of
prinr impacts on each plate. The average plate and weld cracking have
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been tabulated in terns of severity of ballistic test in Tabdle II.
Although nn exact evaluation of the effect of ballistic variations is
possible from this tadble, the corrections used previously in ccmparing
austenitic welded 1-1/2 inch "H" plates (see Table II1I) seem to provide
reasonable comparisons and were used in calculating average weld metal
cracking throughout this report.

The 75 mm. test projectile seldom produces weld cracking when fired
at spacified velocity if the impact does not touch or overlap the weld.
Rounds striking at a distance (center of weld to center of impact) greater
than 1-1/2 inches were therefore not included in the averages.

Armor of satisfactory quality should not crack to any large extent
in areas beyond the zone affected by the heat of welding under conditions
of testing specified for welded plates. When plate cracking is excessive
the weld itsslf does nct receive a fair test. Hence it is necessary to
consider amount of plate cracking when comparing welded plates.

In Tables IV through XVI changes in the more important variables
introduced by welding materials and procedures ara compared on the basis
of average cracking per round after correcting, as indicated above, for
ballistic severity. For the limited number of test results available,
this method serves vrincipally to indicate trends and the tables in this
report are interded only to encourage further obsorvation and analysis.

Specification requiraments were changed ¢5 June 1943 ty amendment to
Specification AXS-497, Rev. 3. Table XVII gives the number of plates
which met or failed to meet both new and old specif!cation requirements.
Plates were judged as "no test" when there were no impacts within speci-
fied areas at required velocities.

EAND WELDZD, ROLLED ARMOR, H PLATES

Of a total of 69 plates in this group, 22% may be considered as
failing the ballistic requirements in effect prior to 25 Jume 1943 and
30% as failing the present specification requirements.

Fabricators - Tadble IV

The performance of plates welded by various fabricators is depentent
upon the quality of the electrodes and armor used as well as the welding
procedure &nd inspecticn control.

Armor Data - Table V

All of the rolled armor compositions contain sufficient alloy to pro-
duce a completely hardened structure during quenching. They have besn
drawn to hardness levels within the relatively narrow range of 255 to 321
Brinell in order to meet the ballistic requirements for shock and penetra-
tion resistance of unwelded armor. The carbon range is only from .22% to
.30%. Within these limits of carbon content and Brinell hardness, and for
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fully quenched-out steel, no specific influences of carbon content, hard-
ness, or type and amounts of any of the alloying elements appears to
influence average weld cracking. It is interesting to note that the
Disston composition has been changed from .50 Mn, .10 Cr, 4.7 Ni, .30 Mo,
.10 V to .80 Mn, .90 Cr, .95 Ni, .30 Mo, .15 Cu with some slight improve-
ment in the amount of weld cracking of the new over the earlier analysis.
"hese Disston plates were the best in ballistic performance of all armor
plates in this group ~ one plate being impacted with seven rounds at
velocities up to 1349 ft./sec. without excessive cracking. Steel quality
(cleanliness and directional properties) appears to be reflected in bal-

listic performance more than any other difference among the various
armors.

Electrodes - Table VI

The number of plates tested for any one electrode was too small to
make general comparisons. Chemical compositions reported in the firing
records were often questionable, and no correlation was evident between

electrode compositions and averege weld cracking. There was little dif-
ference between Mn and Mo modified electrodes.

Joint Design ~ Table VII

A]1l piates in the group were prerared with doudle V bevels. A slight
trend toward improved performance with included angles greater than 4&°
was apparent. Root gap dces not appear to bs an important factor. Any
effect of plate edge preparation is apparently masked by other variables.

Welding Procedure - Table VIII

No correlation is espparent between total number of passes and bal-
listic cracking. The use ¢f a combination of beading and weaving in the
body of the weld appears to resist ballistic shock better than either a
straight beading or full weavirg technique. A multiple pass crown
(anuealing beed technique) appears more desirable than a single weave
crown. Preheating above 110° F. was used on only four plates and no
tenefit therefrom was apparent for these plates.

Radiographic Examination - Table IX

The average cracking for plates failing to meet the radjographic
soundness standards was less than for those passing radiographic examina-
tion. This circumstance is probably explained by the following considera-
tions: (1) The area most susceptible to radiographic defects is the
crossbar of the "H" plate and impacts are placed on the leg welds at an
avsrags distance of six inches from the crossbar; (2) The present radio-
graphic standards are quite severe and reject plates for defects which
do not have a large influence in ballistic perfor-manoce.




UNIONMELT WELDED, ROLLED ARMOR,H PLATES

Of a total of 22 plates in this group, 7“% mey be considered as
failing the ballistic requirements in effect prior to 25 June 1943, and
95% as failing to meet the present. specification requiremants.

Tables X through XV show comparison of these plates on the basis of
averaze cracking for various fabricators, armors, electrodes, joint de-
sign, welding procedures, and radiographic results.

The principal shortcoming of the Unionmelt process for current
composition of armor plate is that the large heat input of the welding
process raises the plate metal adjacent to the weld to a high temperature
from which it cools slcwly. This produces a "siack-quenched" heat-
affected zone which tends to develop extensive cracking in that zone
under a properly placed ballistic impact.

In general, use of an alloy armor composition of relatively high
hardenability improves this condition. One such plate (Republic 4.74%
Ni) was included in this group. Performance of this plate was best of
all plates welded with two or more Unionmelt passes, and failure was
entirely in weld metal and fusion zone.

Influence of variations in joint design is masked by other variables.
The use of all Unionmelt pasces or of Unionmelt passes on both sides of
plate appears to give consistently higher average cracking values than the
use of a large proportion of hand weldirg and one Unionmelt pass on one
side of the plate only. Radiographic examination indicated the majority
of Unionmelt plates to be unacceptable under present standards, but there
is no correlation between radiographic soundness and ballistic performance
of these welds.

HAND WELDED, CAST ARMOR, H PLATES

Of a total of 22 plates in this group, 27% may be considered as fail-
ing the ballistic requirements in effect prior to 25 Juns 1943, and 50%
as failir'; the present specification requirements.

Welded cast armor H plates ballistically tested during the period of

1 October 1942 through 31 March 1943 performed erratically and in a
majority of tests, there was more cracking in the unaffected plate than
in the vicinity of the welds. It was concluded that the welded H plate
incorporating notches and high residual stresscs provided a very severe
test of inadaquately heat-treated cast armor compositions, and that the
considerable plate cracking invalidated any comparison of welding vari-
ables.

The present group of plates indicates the same general conclusions.
Reference to Table II shows both weld and plate cracking, but especlally

plate cracking, to be greater for cast than for rolled plates, although
the cast plates were tested at a velocity of impact averaging 50 ft./uec.
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less than the rolled platee. Table XVI shows comparisons between the
various cast armor compositions tested but, without complete knowledge

of the efficiency of the heat treatment and soundness, no conclusions
regarding the suitability of various compositions seem possible. So long
as there is such a larze proportior of ballistic crackirg in the unaffect-
ed plate, no attempt at tabular comparison of welding veriables appears

Justifiable.

UNIONMELT WELDED, CAST ARMOR, H FLATES

The two plates of this group were each welded with fcur hand and two
Unionmelt passes. Both plates withstood one round to meet specification
requirements but werse borderline on subsequent fair rounds wnd, therefore,
Judged inconsistent and "no test" by Aberdeen Prcving Ground.
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: Index t> Plates
Hond Welded, Rolled Armor, H Plates
Chart No.of
To. Plates Fabricator Armor lfer. Electrode Mfer.
1-2 5 Baldwin Loco- Disston licKay
motive Worke Alloy Rods
Harnischfeger
3 1 Briggs Mfg. Carnegie-Illinois Crucible
Y 1 Chicago VitreousJones & Laughlin Crucible
Inamel Products Great Lakes
5 2 Federal Machine Republic Lincola
& Welder Alloy Rods
6-7 2 Fisher Tenk Youngatown McKay
Maurath
Allcy Hods
Reid-Avery
8 3 Fitzgidbona Repudblic Alloy Rods
Boiler Jones & leughlin Metal & Thermit
Carnegie-~Illinois
9 1 Florence Stove Jones & laughlin Crucidble
Great lekes
10~ 11 4 Ford lotor Ford Hotor Alloy Rods
Page
Harnischfeger
Crucible
12~-13 3 General Ameri- Repudlic Alloy Rods
can Trans. Hornischfeger
14 1 Genera) Spring Great lekes - Crucible
& Bummer Jones % Laughlin
15 1 Holland Great lakes Crucible
furnace
16-19 6 Ilco drdnance  Republic Crucible
Carnegie-Illinois Alloy Rods
Harnischfeger
A, 0, Smith
: Metal & Thernmit
Page
20 1 Kalamazoo Great Lekes Crucidle
-Stove
‘ 21-24 10 lima Youngstown Arcos
{ Locomotive Jones & Laughlin  Alloy Rods

Lincoln Zlectric
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TABLE 1 (Cont,)
Chart TNo. of .
No. Plates Fabricater Armor ifgr. Electrode Mfgr. ;
25- 130 14 !fidland Steel Carnegie-Illinoie Crucible
Reid-Avery
31 2 New York Air Jones & Laughlin Page
Brake Metal & Thermit -
32- 135 9 Pressed Steel Carnegie-Illinois Crucible
Car Republic Reld-Avery
Great Lakes Hollup
Youngstown McKay
36 2 Pullman Carnegie-Illirois lHetal & Thermit
Standard Car A. 0. Smith
37 1 Standard Steel Jones & laughlin Crucible
Spring
Unionmelt Wolded, Rolled Armor, E Platcs
38- 19 L Briggs lifg. Carnegie-Illinois Linde Air Froducts
Lo 1 Fisher Tenk Great Lekas HeKey
Linde Air Producte
b1 1 Ford Hotor Tord ¥otor Metal & Thermit
Linde Air Products
b2-43 4 Midland Steel Carnegie-Illinois McKay :
Products Crucidle
Linde Air Products
W-u4 8 New York Air  Jones & Laughlin  McKay
Brake Republic Iincoln Zlsetric -
’ Carnegie-Illinois Linde Air Products
W a Pressed Steel Carnegie-Illinois  Crucidble
Cer Linde Air Products
bg-4 3 Pullmen Carnegie-Illinois Metal & Thermit
Standard Car Jemublic A. 0. Smith
ILinde Air Products -
Hand YWelded, Cast Armor, H Plates
50 2 Chrysler— Continental Alloy Rods >
Flymouth Amarican McKay =
51-55 5  Pisher Tank  Pittsburgh KeKay .
Ancrican Radiator Maurath
Standard Senitary Alloy Rods ©
§rmingten Gould Reid-Avery i
c Continental Harnischfeger b
' National Roll s
Sivrer Castings =
2 5 2
[ g e 43 ; . AR R R _f‘y
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TABLE I (Cont.)

Chart No. of

' No. _Plates Fabricator Armor Mfgr. Tlectrode Mfgr. ‘j;
56 3 Ilco Ordnance Sivyer Alloy Rods .
Crucidle "
57 3 Lima Locomotive Continental . , Alloy Rods
Fitteburgh ;
58 - 62 10 . Pressed Steel Union Crucible
Car Continental Hollup .
General k
63 1  Pullpan Standard Symington-Gould McKay ;
Car Sivver Hollup
Unionmelt Welded, Cast Armor, H Plates !
64— 65 2  Pressed Steel Symington-Gould Crucidle e
Car Union Linde Air Products

Continental
General




TASLD 11
Ssverity of 3allistic Tert
1st_Round 2nd_Found 3rd_Round kth_Round 5th_Round
Yel. f/s 4 B c AR c A B c A 3B [+ A B c
. Rolled H Plates

1176-1300 7 0 9.28 37 .8 10.07 35 .22 12.15 16 1.54 1045 2 .50 5.00 1 O
1126-1175 2 0 1.38 g8 0 6.4 2 350 7.63 2 .75 12.75%

1075-112 55 .06 .09 20 .38 T7.34 &€ .33 7.00 1 0 0 1* h.oo‘?
1025-107 6 .28 4.9 2 0 12.50 2 0 12.63

£50-1024

Unlonmelt Rollel H Plates

1176-1300 6 0 17.79 5 .45 16.80 1 0 2200 1 0 0 1 0 @
1126-1175 1 0 36.00 1 3.00 1k.00 d

1075~-112 20 .55 15.23 8 0 14.59 4 o 21.00 1 0 (o}

1025-107 1 0 25.%5

950~1024

Cast E Plates ‘
1126-1200 3 3.08 7.33 2 1.00 8.2 2 3.7 9.00 1 2.5 7.00 1 0 1
1076-1125 6 7.08 §.00 7 5.9 £.21 6 2.5 6.95 1 0 6.5 l
1025-107 18 1.51 6.3 10 4.95 9.85 6 2.75 13.12 2 1.50 12.%0
. 975-102 3 .66 11.75
© 900~ 97U
NOTES: A = Murber of Rounds B = Average FPlate Cracking C = Average Welid Cracking
®* = Tth Round

.




TABLE III

Weld Cracking Corrections for Ballistic Severity

(Center of impact no further than 2 inches
distant from center of weld)

Vel. f/s 1st RBound 2nd_Round 3rd Round Yth Round

Rolled K Plates

1176-1300+ -1.0 ~32.0 ~E.o -7.0

1126-1175 - .5 -2.5 -4.5 ~6.5 .
1075-112 0 -2.0 -4.0 -6.0 -
1025-107 + .5 -1.5 -3.5 ~5.5 ,
950-1024 +1.0 -1.0 ~3.0 -5.0

Cast H Plates

1126-1200 -1,0 -2.0 ~g.o -7.0

1076-1125 - .5 -2.5 -5 -6.5

1025-107 0 -2.0 -k.0 -6.0

975~-102 +.5 -1.5 -3.5 -5.5

900- S74 +1.0 -1.0 -3.0 5.0

|
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' { TABLE 1V
o ’ Fabricators of Hand Welded, Rolled H Plates
Yo. of HNo. of iv: Weld Cracki
Armor Fabricator Plates Rounds Round (Corrected (inches)
Baldwin Locomotive 5 16 2.59
Briges | 2 8.25
Chicago Vitreoue 1 4 5.50
Federal Machine 2 5 2,80
Pisher Tank 2 5.40
Fitzgibbons 3 8 6.81
Florence 1 3 3.75
Ford Motor 4 9 11.38
General American Trans. 3 7 9.k2
General Spring Bumper Div. 1 2 3.75
Holland Furnace 1 2 11.00
Ilcc Ordnance 6 17 L.51
Kalamazoe Stove & Furnace 1 2 5.88
Lima Locomotive 10 2l 9.02
Midland Steel 14 47 6.00
New York Air Brake 2 ~ 9.50
Pressod Steel Car 9 30 3.05
Pullman Standard Cer 2 7 1,35
Standard Steel Spring | 3 11.75
\
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TABLE V
Armor Date for Hand Welded Rolled H Plates :
Av. Cracking per Round
Armor Chemical Heat Treatuent 3rineil No.of No.of (Corrected) {inches): '
Manufac turer Type Corposition °F. Hold(hrs.) Quench Herdness Plates Rounds Weld Plete
Carnegie- 1 .26~ .28C  850-1562  3/4  Vater 269-321 21 68 5.6 M5
Il1linois  Mn-Cr-Ni-Mo .95 - 1.33 Mo 1040-1058 1-3/4  VWnter "
.19 - .26 81 gus5-1022 1-1/4 Yater %
A0 - (BT Cr 2
.50 - 1.13 ¥4
A7 .51 Mo
Henry I .22- .23¢C 1575 2 YWnter 275-285 5 16 2.5 .81
Disston Hn-Cr-Ni-ilo .69 - .92 in 1125 2 AMr
& Sons .02 - .30 S
.79 - .98 Cr
.89 - .38 Wi !
.32 - .35 Mo :
JA5 - .16 M
¥ord Motor 11 21 - .28 ¢C 1650 3-1/2  Spray 268-293 4 9 1.4 ot
Mn-Cr-Mo 1.26 - 1.38 Mn 1100 5-1/4  Afr
.23 - .26 84
.gg - .56 Cr
Lo - 45 Mo
. Great Lekes v .29 ¢ 16 -3/ Veter 269-269 1 2 1.0 0 A
Mo~ Cr-Mo-S1 .89 Mn 1023 & Afr =
.68 84 $
.61 Cr
¢ .16 Mo
2 .08 Zr
g
t
Ef.
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Armor

Menufecturer

Chemical
Type Composition

TABLE ¥ (Cont.)

Hent Treatment

Brinell

Yo. of No. of
°F. Hold(hrs.) Quonch Hardnoss Plrtes Rounds

Av, Cracking per R
(Corrected) (inc
Weld -

Jones &
laughliu

Republic
Steel

Republic

Mn-~Cr-Ni-Mo

111 25 - 28C
Mn-Mo 1.58 - 1.68 Mn
.19 - .2h s
W34 - .52 Mo

I .26 C
.87 Mn
.27 St
.67 Or
83 M
.52 o

v .28 C

High Alloy L7 Ma

Toungstown

.22 st
.22 Cr
L.o5 m
.39 o

111 23 - .30 €
¥n-Mo 1.62 - 1.87 ¥a
-19 = 520 Si

.28 - .52 Mo

1625 3/4-3
1080-1200 14 - 3%

1300 1
1600
1200

3[4
1-1f2

Not given

1650 2
1130-1175 3

Water
Afr

269-202

Alr

Sprey
Alr

255~255

Yater
Alr or
Yater

269-285

6

5

10

16

12

21

7.8

6.7

6.1

8.2




Blectrode Data for Hand Welded Rolled H Plates

TASLE Via

Av. Weld Cracking per Round

Tlectrode Weld Metal Fo. of No. of (Corrected)
Mfer. Brand Composition Coatirg _ Plates Rounde (inches)
Alloy Rods Armorare 07 - .17¢0 Mineral 8 24 5.13
B-S-Y 1.50 - L.75 Mo Titanis
Armorarc 05 - 80 Si Lime
B 8.00 - 20.50 Cr
Armorarc 9.0 -~ 10.7 ™M
1.10 - 2.25 Mo
e Armorarc .08 - k¢ Titania e g8 11.78
B 3.50 - 4.50 Mn Lime
.08 - .70 84
i9.0 - 21.00 Or
8.50 - 10.50 N
A, O, Smith SW-164 .08- .11 ¢ Lime 2 8 2.12
3.20 - 3.90 in _
.35 - .50 81 .
18.0 - 19.5 OCr
9.0 - 10.0 Ni
. .98 - 1,15 Mo
Crucitle Steel Armorize 07 - ¢ Titania 23 70 5.82
Corp. Registel 1.62 - 2.60 Mn
.19 - 1.17 S8
16.76 - 20.18 Cr
8.0 - 10.28 M
n71 i 2-“0 )’-o
Armorize .09~ .,11¢ 2 5
Mn 3.91 - 4,11 ¥a
—~ .18 - .33 51

20.08 - 20.18 Or
9.9% - 10.00 Ny
.“" o%&

8 it e




Electrode
Mfegr.

Brand

i

TABLE Via (Cont.)

Weld Metal Fo. of ¥o. of Round (Corrected)
Composition Coating Plates Rounds inches ;

Crucible Steel

Bollup Corp.

|
s

Harnischfeger
Corp.

T

PRI

i+ Lincoln
. Tectric

%

Corp. (Cont.)

Armorize

Armorod

AW3-C

AW-3-A

Armorweld

e el e gt

1.79 Mn 3 3 10.33
.02 C
J4g s

20.5 O

10.85 Ni

a4 C Lime 1 L 1.00
4,26 Mn

.51 Si
19,78 Cr
g.72 N{

.74 Mo

12- W17 ¢C
.75 Mo
.80 Si
19.0 - 20.5 Cr
10.6 - 10.7 Wi
1.10 Mo

Jd1- .13 ¢C Titania 3 7 8.92
1.64 - 1.8 Mn

Lime 2 5 11.65

Lime 3 6 8.21

.
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TABLE VIa (Cont.) .
4dv. 'eld Cracking per
Electrode Weld Metal ¥o. of ¥o. of  Round (Corrected)
Meer. Brand Composition Coating  Plates Rounds (1nches)
Hetal & Thermit Murex 07~ 7 ¢ Lime b 9 8.33
Corp. 3.3 - K75 Mn
.30 -~ .80 S1
18.0 -~ 20.82 Cr
8.5 -10.7 W
.55 = 1.10 Mo
HeKay Co. A-5 JQ0- Lk cC Lime 4 1k 1.76
3.08 - L4.20 Mn
.61 - .67 81
18.58 - 20.30 Cr
g8.72 ~ 10.85 Wi
- 1.0 Mo 2
Armorloy .12 ¢ Titania 1 2 4.25 %
A-6 2.25 Ma e
M o8 %
17.07 Cr W
9.lg Iy ,
2.22 Mo 2
i |
Page Steel & Wire Fage Allegheny 13 C Titania & p 2 9.63 3
3.95 ¥n Lime -
.33 81 g
21.88 Cr i
9.76 M
.58 Mo --'-_l
-
Page Allegpeny 08 - .17 0 Titanta 1 i
1.83 = 2,41 ¥n
2 - 30 81
18.46 - 20.70 Or
9.45 - 10.90 Fi
1.1‘8 - 1.89 k
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Electrode
Mfzr.

TABLE Via (Cont.)

Weld letal FYo. of
Composition Coating Plates

- |
1

Av. Weld Cracking per
¥o. of  Round (Corrected)
Rounds {inches) &

Page Steel &
Wire (Cont.)

Beid Avery

Page Allegheny .12 C Titania 1

b2 Mn

.35 §1
19.31 Or
11.15 N1

el — 1

6.4 Mn

.39 84

- 18.82 Cr
10.20 ¥i

.81 Mo

007 - .17 c
3.30 - 4,75 Mn
.80 st

16.50 - 20.5%0 Cr
9.0 - 10.7 M
1.10 ko

Manganese 1

100 Lime 4

2.27 - 3.27 Mn
.32 81

18.50 Or
10.25 ¥4

.97 Mo

3 €. 66

n 2.18 g

3 7.33

7 1.67

»

3
3
i
4
-
|
X




TABLE VIb

{Rolled Homogeneous)

: Yo. of
Flectrcde Type Weld Analyels Plates
Mn-Mo Mod. 18/8 At least 1% Mn 5]
and .2% Mo
Mn Mod. 18/8 At least 1% Mn L
2 below .2% Mo
Mo Mod. 18/8 At least .3% Mo and 16

less than 1% Mn

. s

No. of
Rounds

Av. Weld Cracking per Reund
(Corrected) (inches)

119

11

45

6.13

L.86

u.59




TABLE VII
Joint Design Data for Hand Welded Rolled H Plates

g

; Av. Weld Cracking per hv. Veld Cracking p
Angle of ¥o. of  No. of Round (Corrected) Root Gap  No. ¢f No. of .Round (Corrected)
Bevel Plates  Rounds (inches) (inches)  Plates Eounds ey

45° v 3 £5 6.72 1/8 1 3
54 ¥ L 1 3.9 5/32 3 9
60° IV 20 50 5.88 3/16 2 6l
70° IV 1 1 7.68 /4 17 5.
b 75° IV 10 34 2.91 5/16 17 ug
3/8 4 12
. 1/2 2 5

Av. VWeld Crack .ng per
Fo. of VNo. of Bownd (Corrected)

Plate Preparation Plates  Rounds (inches)
Tlare Outting 23 72 5.85
Flaze Cutting and
Grinding 27 78 4.57
Flame Cutting and :
)G{chining 13 30 7.0 E
Tlame Outting, Grinding :
and Buttering 3 7 5.5¢
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; TABLE VIII

Yelding Procedure Deta for Hani Welded Roiled H Flates

Av. Weld Cracking per - Av. Veld Cracking per
¥o. of No. of F¥o. of  Round (Corrected) ¥o. of ¥o. of No. of  Round (Corrected)
Passes Plates Rounds {inches) Passes__Fla Rounds (inches)

g g 2 9.33 20 1.7
9 1 b - .75 21 % 10 1.%
10 2 6 g.62 22 6 13 g.34
12 1 1 6.50 24 2 5 8.10
} 13 3 7 9.08 25 1 3 3.5
1 10 30 3.90 26 1 2 3.75
16 9 30 3.22 27 1 3 1.75
17 2 5 7.80 28 1 3 10.T5
18 g 26 3.98 29 1 2 - 4,25
19 2 7 3.92 ug 1 3 5.33
. 58 1 3 5.66

kv. Vald Oracking per
¥o. of ¥o. of Round .Corrected)

" i‘? . Backing Plates Rounds (4nches)
e Copper 38 109 5.62 |
_ Nild Steel n U 9.20
o Eone 13
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g% , TABLE VIII (Cont.)
£ ) Av. Weld Cracking per
o Root Deposition ¥o. of No. of Bound (Corrected
Type Plates  Rounds (inches)
= = 1 Single bead at root 5 13 6.13
11 Two beads at root . 61 172 6.02
:1_1 I11 ! More than two beads 3 9 0
s Body Deposition
—yoe
; 1 * Layers only 26 . 64 6.27
i 11 Beade only L 34 7.94
¥ 111 Layers and beads 31 94 k.62
o . .
5 Crown Depesition
Type
8 1 Single crown 13 37 7.34
5 17 and III lultiple crown ’ 56 157 5.36
B Proheat Yo. of No. of  Av. Weld Cr per Round
bk °F. Plates  Bounds (Ccrrected) (inghes)
70 - 110 65 © 183 E-Ti’
150 2 7 .75
200 1 2 11.00
610 1 2 5.88

.




TABLE IX

Radiogrephic Data for Hand Welded Rolled H Plates

Av. Weld Cracking per Rocund ' j;:
Fadiographic Yo. of Yo. of (Corrected) =
| Results Pla es Rounda (inches)
Passing 61 166 590 o
Failing g 26 h.75 :
TAELE X
Fabricators of Unionmelt Welded Rolled Armor H Plates
Av. Weld Cracking per Round g
¥o. of Yo. of (Corrected)
Fabricator Flates _ Rounds (inches)
Briggs Mfg. Co. b 9 13.88
Fisher Tank Division 1 3 14,58 :
Ford Motor Co. 1 2 11.25
Midland Steel k 7 22.82
New York Air Brake 8 19 1%.59
Pressed Steel Cir Co. 1 3 1€.83
Pullman Standard Car Mfg. Co. 3 4 16.9% |

——e S ep——— o
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TABLE XI
Armor Data for Unionmeli Welded Rolled Armor H Plates
s )
Av. Cracking per Round (4 .
: Armor Chermical Heat Treatment Brinell VFo. of FNo. of Weld L8 e
Manufacturer Type Composition °F Hold(hrs.) Quench Hardness Plates Rounds (Corrected) Pt
Carnegie- 1 .25 - .28C 1550~ 3/4-13-34 Vater 277-302 16 32 16.36
Illinois Mn-Cr- .95 - 1.21 Mn 1650 |
Ni-¥o 15 - 2681 1 1-1/4 — |
Lo - .87Cr 9
STH - 1.02 ¥i i
.19 - 46 Mo ) {
 Yord 11 .21 C 1650 2 Spray  286-286 1 2 11.25 |
Motor Mn-Cr-Mo 1.36 Mn 1125 4 Air <
.27 S84 5
23 Cr &
. ‘b ‘é& i
£
Creat 11 .37 ¢C - - ——— 285-285 1 3 .58 . 0 - 3 :_g,
Lakes .80 Mn . RS
.55 Or o
. +36 Mo ol
: Jones & 1361 .25C 1625 24-3% ater  302-300 1442 _xp i
" laughlin Moo 1.58 ¥n 1060- 31 3 558
o .23 51 1080 2-3/4 Afr . |
1 Mo ’ e |
v 29 C 1550 3-1f2  Vater - 1 3.
High Alloy L6 n 1150 Alr 2 3-33 o
.20 St
lw w kS
ho7h =
.36 b

— —— -
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Electrode
acturer

TABLE XII
Electrode Data for Unionmelt Welded Rolled Armor H Plates

et~

Brand

¥eld Metal Composition

¥o. of
Flates

Ro. of
Rounds

Adv. Veld Cracking per Bound
(Cor;-oceed) (inches)

Lends Air Products

Linde Alr Praoducts
and ILincoln
Rlectric

Linde Air Preducts
and NcKay Co.

Linde Air Products
and A. 0. Smith

Oxweld $u2

Armorweld

McKay
A.0.8sith 307

Oxweld 2

21~ .27 ¢
3.43 - 4,00 Mo
.)Hi — i86 si
7.68 -11.43 Cr
6.58 -10.16 ¥4
.33 - B4 No
10 C

40 Mn

U5 - 60 S8
19.5 -20.00 Cr
9.0 -9.5 MW

Not Given

21 - .23 c
h.gg - L.sb M
49 - .52 Sb
7.“8 - 70“ Cr

8.18 - 8,58 M4
.24 Mo

Yot Given
.08 -

i

3 L 25.25

13.ko

438
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Rectrode
Manufacturer Brand

TABLE XII (Cont.)

Ne. of
Plates

No of
Rounds

Av. Weld Cr;cking per Round

Linde Air Products Armorize
and Crucible Steel

Oxweld $42

Linde Alr Produqts
and Crucidle Steel Oxweld U2

a Crucidble

Linde Alr Products Oxweld
and Crucidle Steel

Crucidle

Weld Metal Composition

.08~ .09¢C
1.77 - 1.78 Mn
19 - .30 81
19.17 - 19.38 Cr
10.6¢ - 10.81 Nt
2.09 - 2.14 Mo

27 C
3.43 Mn

.86 St
11.43 Cr
10.16 ¥

33 Mo

m, P
PRRE8 N
FEQ2Fe

Not Given

1

n

(Corrected) (inches)

3.00

16.83
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TABLE XII (Cont.)

Electrode No. of ¥o. of Av. Weld Cracking per Round'

Manufacturer Brand Weld Metal Compcsition Plates Rounds {Ccrrected) (inches)

Iinde Alr Products Murex 01 € 3 2 11.25

and Metal & Thermit 1.04 Mn

Corp. .50 Si

-
O
* e

18.3 Or_
10.3 Ni
2.00 Mo
Oxweld .12 C
6.24 Mn
13.45 Cr
1.6 N
.13 Mo
} Jinde Air Products Murex .10 C 2 2 29.50
and Metal & Thermit 3.32 - 3.67 Mn
‘Corp. .36 -~ .64 81
19.4% - 19.61 Cr
9.57 - 9.85 N ‘

.78 - .91 Mo
Oxweld P42 .25 C
2.25 Mn
C” si
g.00 COr
g.5 M

Crucitle Steel, Oxweld #2 2 ¢ .

McKay and Linde 4.84 Ma !
&ir Products 72 81
16 Or
98 Ni
05 Mo
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TABLEZ XII (Cout.) :
Electrode : No. of  No. of Av. Weld Cracking per Round
Manufacturer Brand Weld Metal Composition Plates _ Rounds (Corrected) (inches)
McKay and Linde McKay .08 - .12¢ 2 Yy 19.93
Air Products 3.92 = L4.00 Mn
.53 - .60 Si
19.8 =~ 20.00 Cr
9.5 - 9.7 Wi
Oxweld Fot Given
}
!
1
ok SR o e s ;
o f—
4o
— . ]
\
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TABLE XII1I

Joint Design Data for Unionmelt Welded Rolled Armor H Plates

. Av. VWeld Cracking
Mngle of  No. of No. of  per Round (Corrected)

Av. Weld Cracking .
Root Gap No. of No. of  per Round (Corrected)

\}r %}“W R " o ST gt

Bevel Plates _ Rounde (1nches) (ipehes) Plates _ Rounds (inches) b
J R 21 3 15.50 1/8 1 3 14.58
g0° one side 3/16 6 10 21.03
s 58° other 1 3 14.58
1/4 8 15 16.58
5/16 6 16 12.4%0
3/8 1 2 438
¥o. of Fo. of Av. Weld Cracking per Round
Flate Preparation Platee  Rounds (Corrected) (inches)
N Flame Cutting 9 17 15.9%
“ Flame Cutting and
Grinding or 1% 3 15.15 =
Machining
Bt e e S "-—.. ﬂ'-é}‘@“ir»:ﬁ:'é;«'us:ﬁ?.f;*‘:" AR i
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TABLE XIV
Wolding Procedure Data for Unlonmelt Wslded Rolled Armor E Flates
i Av. Weld Cracking per Round
No. of Passes No. of Plates No. of Bounde (Corrected) (inches)

4 oM Y 5 27.30

4 hand beads
and 2 UM 13 29 13.88

5 hand beads ’

and 2 UM 1 3 16.88

6 hand beads
and 1 WM 1 3 14.58

8 hand beads
and 1 WM 1 2 20.25

9 hand beads
and 1 WM 1l 2 7.1

17 hand beads
and 1 WM 1 2 11.2%

Root Type No. of ¥o. of  Av. Weld Cracking per Round
Deposition Plates - Pounds (Corrected) (inchss)
I1 Two hand beads
at root 17 un 14.00
Spscial A1l Unionmelt 4 5 27.30

R i R S e ekl T SN e AR e
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TABLE XV
Radiographic Data for Unionmelt Welded Rolled Armor H Plates
Radiographic No. of ¥o. of Av. Weld Cracking per Round
Results Plates Rounds (Corrected)  (inches)
Passing . 9 17 15.00 ;
Falling 13 29 15.67

e
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TABLE XVI

Armor Tata for Hand Welded Cast Armor H Plastes

Av.¥eld Crock- Av. Plate O

Armor Chemical . Heat TMMQ Brinell Ho. of .Fo. of ing per Round - ing per. Bouﬁ
Mamfacturer  Type Composition  °¥. Hold(hrs.) Quench Hardness Plates Rounds .(Corr. {
American 11 .50 Not Given 24o-25 1 3 .33 2.16
{ Radistor & Mn-Or-Mo 1.65 Mn
Standard Seai- .62 8
tary Corp. .35 Cr
.50 Mo
) .
Continental 1 230 - .32 C 1650 - Air 220-265 3 7 13.42 2.64
Boll & Mna-Cr- .75 - 1.22 Mn  1180-
Steel Fdry. Ni-Mo .36 - k2 Si 1550 - Vater
.50 - .58 COr
3 .ao - .em
. M43 - T2 M
~ ¥ational 444 .30C Fot Given _2r0-215 1 3 11.9 2.m
. Bl a Ma-No 1.;2 Ma
&: ’ho .40 si
"-* ; .66 Mo
Sivyer I .2~ .30C 1900 Y Alr 55-295 U 1 1.2 b,
g,; 'Steed Mn-¥i- .86 - .94 Mn 1600 Y Vater B
Cestings Cr-¥o L2 - E; 8 115 y Turnace
o% - ohs li :
i 01.7 LS . & J
J2- Mo
.23 C Yot Given
1.58 Ma
51 8
.51 Mo
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TABLE XVI (Cont.)

Heat Treatment

Av.¥eld Crack® Av.Plate ©

A e e e

Armor Chemical Brinell Xo. of XNo. of 1ing per Round ing per
Manufacturer _Type Composition _ °F, FHold(hre.) Quench Hardness Plates Rounds (Corr.)(ims.) D?in' X
Pittsburgh 111 2E&C Not Given 297-297 1 4 2.88 k.66

Steel Mn--Mo 1.82 Mn
Foundry .80 Si
: U4 Mo
1
Nn-Cr~ .30 € .1850 6 Air 269211 1 3 L5 .50
Ni-Mo 1.03 Mn 1200 6
b0 st 1600 6 Vater
.55 Cr 1150 g Furnace
Eg B 700 - Air
42 Mo
Union Steel 111 .21 - .30 C 1700 8 VWater 247-267 2 ] 1.95 9.50
Castings Mo-Mo 1.46 - 1.5 Mn 1225-
34 - .39 81 1650 Y Yater
.53 - .55 Mo 17%0 Y Aty
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Comparative Specification Performance of Rolled and Cast Armors

TABLE XVII

Yumber Kunber
Specification in Force® Passed Tailed ¥o Test
Hand Veldsd Prior to 25 June 1943 53 15 1
Rolled Armor Present 30 a 18
Hand Welded Prior to 25 June 1943 17 6 1
Cast Armor Present 12 11 b
Unionmelt Welded Prior to 25 June 1943 7 15 ]
Rolled Armor Present 1l a 0
Unionmelt Welded Prior to 25 June 1943 2* 0 0
Cast Armor Present 288 o] 0

* See Appendix A

** One round only. Judged "no test® because of inconsisten’
performanos on subsoquent rounds.
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2.

Zey to tabulation method and symbols.

Specification requiremente for H plates welded
with austenitic electrodes.

Tabulation of firing record date for H plates
welded with austenitic electrodes.

Ballistic data tabulated by:

Mary M. Sliney
Jr. Statistical Clerk

Yatertoom Arsenal
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KXY TO TABULATION METHOD AND SYMBOLS

Figure 2 is a sample tabulation of firing record data and gives e key
to symbols and metiliod of tabulation. A brief explacation of the items in
the tabulation follows:

1.

2.

II
111
Iv

Vi

11
111
Iv

Identification of Test

Information in the first column identifies the test.
Armor Data

d. Plate Thickness

Plates in this tabulation are of 1-1/2 inch thick homecgeneous
armor.

B, e Armor

The following types are used:

R §30119d2
Typical Analysis
Type e Mn S8 & K M

Mo-Ni-Or-¥o .26 115 .20 .60 .20 1.00
Mn- Or-Mo 27 1.zg 25 .55 LW
Ma-Mo 25 1. .22 - .37
Ma-Cr-Mo-Si 27 .86 .79 .62 17 +09
Eigh Alloy (Compositions noted in tabulation)
Special " 0 " )

C (Cast
Mz~ Cr-Mo-¥1 .32 .80 .35 gg RN L
h" Cr-MO . 28 1 . 55 . is . K 12
Ma-Mo .%o 1.58 .o -~ .30
Specia) Compositions noted in tabulation)

C. Carbon Content

Carbon content is listed whenever given.

D. 3Brinell Hardness Number (BEN)

Brinell hardness number on both the front and back of plates
is tatulated when given.




o

E. Process

This refers to the melting practice and is tabulated as open
hearth, electriec, basic or acid.

F, Heat Treatment

The temperature, time of hold, and type of quench and draw
are recorded as given.
) {
3. Electrode Data

Theze data, often incouplete, are lis‘ed as giver in each firing

record.
A. Type
4
Since alloys are sometimes addod in the coating, electrodes ~4
are typed according to the chemical analysis of the weld metal
vhen given.

The electrodes are typed as follows:®
(1) (Austenitic)

I Mn-Mo Modified 18/8 (Cr-Ni-Fe Alloy)
Weld Analysis - &t least 1% Mn and .3% Mo

: £ 48
b o s i s

II Mn Modified 18/8 (Or-Ni-Fe Alloy)
Veld Analysis - at least 1% Mn and less than .3% Mo

Lo
SN

IIT Mo Modified 18/8 {Cr-¥i-Pe Alloy)
Weld Analysis - at least .3% Mo and less than 1% Mn

SUERY TR

IV Special
B. end C. Trade Name and Coating

A R

Trade names ard types of coating are listed when given.

These data are tadbulated as DC straight (str.), DC reversed
(rev.), or AC.

4. Joint Design

A. Orgove, etc.

Thie {tem includes the type of groove (Singzle V bevel or doudle
V devel), the included angle, and the yidth of the root face
( vhénever given.

St 6 i
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B. Root Gap
This is the distance between the plates as set up for welding,

C. Plate Preparation

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

Welding Procedure

A. Backing

Backing 1f used, 1.e. back-up bar, chill, filler and spacer
strips, is noted.

B. Deposition

Figure 3 shows how the weld deposition 1s bdroken up into the
root, body, and crown types. The size electrode is noted with
the number of passes, type of passas, and the current and
voltage. Passet are divided into two kinds: (1) layer, if the
pass bridges the gap; and (2), bead, if the pass does not
bridge the gap. .

C. Total Welding Time and Interpass Temperature
These are listed as given.

D. Remarks
Any comments on chipping, grinding, and other special techniques
used and not noted above which affect the ballistic results are
1isted under "remarks."

Heat

Preheat and postheat are tabulated when given.

Ballistic Results

Unless otherwise specified, the 75 mm. TP proJoctile vas used in
the tests tahulated. Hits, velocity and location of each, cracking
and remarks on oracking are ltsted. The types of wveld and plate
cracking are as follovs:

Type I Cracking in fusion or heat-affected sones on front
and tack of plate.

Type I1 Cracking in fusion or heat-affected sones on one
side of plate and weld metal on the other.

Type 11l Cracking in weld metal on both front and dack of
plate.

- 414 -
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Type IV Star plate cracking.
Type V  Linear plate cracks.

The remarks on cracking and results of radiographic examination are
recorded in the last column. .

SPECIFICATION REQUIREMENTS FOR "H" WELDED PLATES

Tigure 1 shows the construction and intended aiming points for the
ballistic shock test plate. Prior to 25 June 1943 the following re-
quirements were in effect:

Allowable :

Distence, Maximum Allowable
Plate Conter of Cracking (1 & 2)*
Thick- Type Velocity impact to
ness Armor Projectile £/ center of weld Weld Plate
1-1/2" RE 75 mm. TP 1100325 2 15 8

T2 .

1-1/2* C.E. 75mm TP 1050%#6 ffs 2 15 8

21 per .01"

*NOTES:

1 - Cracks in the armor parallel to the weld and within 1/8 iuch
of the edge of the weld shall be considered in the total weld cracking.
2 - Limits of Armor Cracking. The maximum length of any plate
crack originating or passing through tha impact impression shall not
exceed & inches as measured from the center o impression. Any other

Plate crack shall not exceed a total of & inches.

Bffective 25 June 1943, the following requirements were in effect
(as abstracted from Specification AXS-U97, Rev. 5, 15 December 19U3):

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.

Zable II
Plate

Thickness Type Striking Allowable Veld
(inches) Armor Projectile  Velocity f/s Cracking
1-1/2 R.H, 75 mm. T21 1200 15
1-1/2 C.H. 75 mm, T21 1050 10

Cracks in the armor parallel to the weld and within 1/8 inch of
the edge shall he considered in the total weld cracking.

e D0 bttt sl




, e e e
, All impact velocities specified. o

P-3a. Cracks in the armor parallel to the weld and within 1/8 inch of the
edge of the weld shall be ccnsidered in the total weld cracking.

F-3b. All impact velocities specified for cast homogeneous armor are sub- e
Jeet to variation depending on the actual armor thickness. This variation 5
shall be based on the velocitles specified for testing primary armor and
results in velocity of 6 f/s for each increase of .0l inches in armor

thickness.

F-3¢. Cracking of the plate outside a circle of 6 inches radius, the
center of which 1s the center of impact, or plate cracks greater than

6 inches in length not passing through the point of impact shall be con-
sidered cause for reporting “no test."! Other types of armor cracking :
which indicate that the test of the welding procedure is insufficient ;
may also be cause for reporting "nmo test." The phrase "no test" is

defined as that condition existing when the results of the ballistic ! %
test are such hat it is impossible to arrive at a decision ae to the %
acceptability of the welding procedure.

F-3d. The impact of the 75 mm. proof projectile T2) shall touch the !
edge of the weld to be conmidered as conforming to the requirements of
the test.

F-3f. Impacts, the edges of which are more than & inches from the edge
of the crossbar weld, which cause cracking in the crossbar either on
the front or back of the plate, which is not an extension of cracking
in a leg weld, shall be cause for rejection of the welding procedure.

F-3g. Any inconsistency in the quality of the welding procedure re-
vealed by impact on a ballistic test plate may be considered cause for
reporting "no test" at the discretion of the proof officer.

F-3h. Any length of weld cracking revealed as & result of an impact
outside the acceptadle limite for impacts shall be cause for rejection
of the welding procedure.

F-31. Impacts less than 6 inches from the top or bottom edge of the
plate, which cauee excessive weld cracking, shall be considered as not
conforming to the requirements of the test. If, however, the cracking
1s not excessive and the requirements referred to in paragraph F-3d are
met, the impact will be considered acceptable.




WELD SEQUENCE:
ab, cd, fe.

DIRECTION OF ROLLING

f— 12"

QUALIFICATION SHOCK TEST PLATE

Ls‘“-s‘-l

* INTENDED AMING POINTS
FIG. |
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Ty 3 men crmer (s oo |8 Mmov e % soesren muaL SYACRN ¥
5. ARISR BTV | 5. DI B OWMENT &  |0. PLATE Aumaiiii| L hooT |
. H =ar Thesrasy ™ :m'“:" I l | !
¥ AREN PAShuION o TOTAL WELDMN TINE & UTER e ]
TEm Te Gv—— TwemaTwe | | |
| L RESAGKE ey t
T KEY 10 8 T (T
| | b
| ==-- indlcates AHE Tu_[* Elgg*md! Doyble V (DV a - layer Hl- H1 |
1Lmt. informatinon 1led eve b - bead FAS - Neet per .lu%nﬂ
not given in 1 (Mn-N1-Cr- | A (Austeni-| Included S8 - seal bead LJl. - Left le |
firing record. Mo ) tie) | Types of deposition | | RJL. - |Right 1;; |
| 11 (Mn-CrMo)| I (Mn-Mo | illustrated by Flgure 3 | CB - Cgossber
| I1I (Mn-Mo) Mod. 18-8 | "‘f - |Locqtioy
| IV (Mn-Cr-Mo-| II (Mn Mod Rl- Right of
| 81) 18-8) |Roote L - Left ui
V (High Al- | III (Mo  |Fasy | X |- On|wel |
| loy) Mod, 18-8) (PF I UL Abdve | | | |
V1 (Special) | IV (Special DL Below | | L;n
| ¢ (Cast) F (Ferritie Root | Ingp - n:ng {rom jor through
1 (Mn-Cr-Yo- | Glg | | | ispagt | | |
' N1) i 18 v ) : | Ok N;; rugning frdm thiough
II (Ma-Cr- v ! i impact | |
111 (Mn-Mo) | == | ! |- ' [
17 (Special) In:iuﬂoﬁ I | Type of ordckipe - refpr tp Lept
] [ i
B.0.H. - basle nle = |
oren hearth Left | |
A0 H. - aoid | Leg L 1
| | open hearth J | |
{ '8 ¢. = basl Cr ar
[ . trie !
| |A.Elec. - mold | ! A |
| | elestric Root Gap i !
! EXAMFLE«~«SAMPLE TABULATION OF DATA FROM ABERDEEN FIRIBG RECORD MO, AD-33 !
| Av AD-22 A 1-1(3' As A-I1I A. 459DV, O'AF A, -a- A.Mone 1 1058 }" 4" Imp' 1 S¢’Paseed radiograph
B. 9/23/42 ‘B, C-1 B, Armorod B, 5/33" B. 'B.None ] | | Area of 1noomnlete
€. ¥.10 C. .37 [ Cu mem [, 1.1 5/8" la 160 - 53 - fusion; repair
O, Ford Dy e | a1 1/8* la 110 - 80 | 2 1100 X 5 qu 11 Pweld in oasting
|£. Hollup Armor E. === 5/32% la 180 - 53 } D 111) SkPnear upper loft log
|F. Ford Fo aaa !)‘1" la 200 - 53 V. on face of plate.
1/4 3a 330 . %% | \
| 3. 11 1/a" 3p 330 - 55
| 3/16' ab 200 - 53 |
| | Cu === not more than 13097, |

FIOURE 3.  SAWPLE CHART FOR TABULATION OF FIRING RECORD DATA Or

! D. Chipplng after sach pass.

WELDED M PLATES.




ROOT
TYPES TYPE L TYPE IT
DOUBLE
Vv
BEVEL
ETC.
SINGLE ROOT BEAD MORE THAN ONE BEAD AT ROOT
AT CENTER OF ROOT
SINGLE
Vv
BEVEL
ETC.
SINGLE BEAD BRIDGING MORE THAN ONE BEAD BRIDGING
ROOT GAP ROOT GAP
TBYOPDEYS TYPEI | TYPE IT (TYPE IIT | TYPEIX | TYPE X
DOUBLE
Vv
BEVEL g ﬁ E UNIONMELT | SPECIAL
LAYERS
LAYERS ONLYBEADS ONLY | ot
SINGLE
Vv
BEVEL
UNIONMELT | SPEGIAL
Y A ONLY LAYERS
LAYERS ONLY|BEADS s
CROWN
Types| TYPE I TYPE IO TYPE I
DOUVBLE 123 4
aSINGLE W‘ <2y 2 §|j3’7 i: 7
Vv \ 7
BEVEL ETC.
SINGLE CROWN | MULTIPLE CROWN MULTIPLE CROWN
SINGLE PASS LAST BEAD TOUCHES LAST BEAD DOES NOT \
BRIDGES GAP | PARENT ME {AL TOUCH PARENT METAL
FIG.3 WELD METAL DEPOSITION TYPES
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! o | D. DC REV . } 3/16" 2b 168 - 38 i bt
ID. Face 268 - 5/16" 1b 365 . 31 b b
f . Baox 377 | { C. 6 nra. 200 . 200% . i [
i Facs 280 D. 3° of craciing after ' | Q
Back 380 | first pasa, toog 1/3 br. | | | !
E. 9,0.4, 10 ¢rind out. 14 eracling !
F. 1580%F, ¢ after fifth raee rvaulred !
3/4 nr. 173 nr. cf arinding.
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-2 11.0mn sMn,.35C. Tlase 1, 11 3/18" 3a 170 - 38 Lol of » o
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carmags” > 2. "giw'-&q' | 3. 1 ;;i:' av 170 - 38 | | 31099
St | ooy, B o Baimed | LI
E. A.O.amith .03uy, |B. PO 0w | . |
Ll - B b. gcl.-m I' D. Pin holes removed after s prea|
Corp. £. -:: | . i firet pass. | l . R
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Back 280 l | | | l
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B. 8/35/43 3, MIII " (.08C,3.80: B. a{u' 1 T | | i o | .
C. H-3 1.63Mr,,3091, Mn,,4181,/C. Flame 1. II 5/33" a2a 130 - 80 ;a.-o.J i | | |
D. Greet Lakes . . ) 5.33Cr, | Cutting | 3. IIT 3/18" 3a | |ana0e¢"| 8|1 T
Bteel Corp. R-IV 8.0My, Flame 4 152 - 50/ L | 11
E. Cruoible , (1.07Mn,.8881, 1.2sMo)e Softening’ 3. II1 3/18" ab 150 - 50 l I N
i Grinding 5/33" 4 - 80 | | A I N
Lo |, -08Z C. 14 hrs. s | A I N
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0 AN BANUMOYURIF B Pes 0 OVKEZAT &  )0. PLATE PREMMATION ¢ xOCT TYML i
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FANMGE PARMSOLTOS K AT TREAVMIET | 3 omourn YYPE
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T SRCYAE '
8 SLMARKS Al "
i AT-THL - A e A VAL DV A 4" Mile aneel A None ) 110RC ot ag” Fresed radiograch
1- . 1AL o g B ‘27 b log
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motive Tank ¢ LoSSYE, 8 -
! Arue -1/4 br n? ’
L} Ler L first rae '
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A RIS ALCORD WG A MUATE YHICKNTSS ot A WROONE, ML a {3 .l [13 LOTATION OF W | ORMOK M4 RADIOGRAFWIO RZSULTE,E7C
8 GATR OF TTOT o Ty THADE MANE ANSLE ROUT PACE PASSL Y L FEROLLUTkLT 84 B TR AaY
6. PLATE RO, O. CARDON OONTINT 0 00LYING 8 ROOY ¢ ¥ OEPOMTION ML L WO TYFY L ¥ i
© ARMOR WAMIRITURER ' D. St L CUmMNT 8 C. PLATE 7ZPaA7 0N L XOCY TP
L ALESTROOE MPOR. L PROGEAS FOLARITY y 1.m00Y TYME i
F. ARMOR FASRICATON | # WEAY TROATLES | 3 onOwN TVPL 4
i TENE TG ' ] TOTAL WELINNG TIME & WYER Pusd !
| . TERPLRATUAR
- - 1 R AIMARKE I - - - .
A. AD-430 A. 1-1/2° A Al i A. 80°DYV A, 1/4" V114 stesl A.Nong 1 1095 [ 3* | 54" Imf 11! 3%, Pasesd redio
8. 5/13/43 B, R-11I | (.104C, |B. 3/18" . B. . ‘e.Nenz A 5'tu' 4,11 8* Ll
C. 14 | (1.3::):,.30514 3.3Mn, | C. Mechining 10l LT 5;33. 3a 155 - 30, ' . o !
D. Youngstown o | 3381 3. 11 3/16° 4v 185 - 301 I g 1191 ¢ [ sey i
Sheet & Tubo!C. .33 i 18.508r, l 1/4' &b 210 - 30! [ i ’ G"Df =) e 5§
Compeny |D. Face 369  10.a5MNi, 2, I11 1/4* @b 210 - 30 i |
E. hroos Corp. Back 385 | «9TMo)® | C. 10 hre. 70° - 330°F. i t
F. Lims Loco- £, 8. Chro , D. Backlng removed after | j ! | X
motive Tanx |F. ' C. Lime firet pass. ) q 1 |
Arsenel ! D. DC REV ! A .
\ . | ! | .
| hrs. Watar | ol [
T + T + + =
A. AD-438 Ao 1-1/2° DA, AeII | A, 80%DV Ao 1/4% MLl steel A.dons 'l 1060 13" e} } Psssed rediogreph
B, 5/15/42 ’B. R-IT1 ©(.14C,3.84 B, - B, . B.Nons S Li D | | |
C. 18 (1.5 9n,.23081 Hn,.wbi,‘c. Mechining 1. 11 5/33" 3a 150 - 30! () ! ' |
D. Youngstown ! .38M0) 1o1.mcr, | 3. I1 5/33° 4v 150 - 30 2 .1109 1" | i ag‘[w[ 1 8°.
Sbent & Tube C. .23 s.5my, ! 3/16° 4v 200 . 30 ' L I o
Company |U. Tacs 369 .O8Mo ) ® 1/4° 230 - 30 ! | f
E. Lincoln Baok 2BS 8. Armor- | 3. II1 1/4° &b 330 - 30 ! ’
Slecirio E. B.O.H. weld | C. 11 hre. - 220°7, ] '
F. Lima Loco- |F. 1650°P 1 C. Lime | D. Backing removed after A
mosive Tank | . Water | D. DC REVY | first pass. y o 1
braenal | uTP.Y | ; |
| hra. Yater I 1 g !
v T T f
A, AD-443 1A, 1-1/3° A, A1 A. 60%DY A, 174" M114 steal A.¥cae! 1 1102 ‘& *lap| II 1"! Pasesd rediograpn
B. §/37/43 B. R-III i (.104C 3.3VB. 3/18° 8. B.Kone ; L s*n nIr 1':
c. 16 (1.am|n,.mx,| Mn,.3381,(C. Maohining 1. II 5/32° 3a 160 . 30 ' L J
D. Youngatoen .36Mo) 8.5Cr, 2. I1 5/33° &b 160 - 30 aunrhyt 4 lwp| I
Sheot & Tuba{C. .23 10,2501, 3/16° 1» 190 - X0 L] ] 11 1384
Company |D. Tase 38¢% ' <M 3/16° Sp 195 . 30,
L. Arcos Corp. Bask 2B5 B. Chrosang 174 4b 350 - 30 | ! i 17
F. Lima Looe- |E. D.O.H. 1 C. Lime 3. I11 1/ 3b 250 - 30| b '
motive Tanx |F. 1 F. 3 | D. DCREV | 1/4'. 1b 325 . 3o| ! { : 1 .
Arsanal hre. Vatasr 3/16° av_ 195 . M H
1175°F. 3 C. 7 hre. 700 . ANy, : [ '
hre. ¥atler | Y. Backing resoved after ' b ! i i
b first pees. I ki H ! .
I ; { i
| H i
! ! 22
P¥ald Metal
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—_ - : Ia_ssume
o g?.c;a : ::m' !'tI h'ol A. a}mv ’;. 1/4" M1ld steel \ ! Passed rediograph
1B. 5/37/43 . .104C, B, 3/18" 8.
C. 17 | {1.83Mn,.3081,| 2.27n, IC. Machining | 1. II sf:a: da 180 - 30 1 |
D. Youngstown | .03Cr,.O4M1)  .33s1, | | 3. 11 $/33° 4bv 160 - 30 | ajii08[12" | 53" |1ag 118 3
Sheet & Tube C. .25 | 18.80¢r, 3/16" b 1%0 - 30 | i I o
| s ot R | R |t BEiE ] e
. Aroos Corp. ac . ! | - | 31200 14 1 1 e .
F. Lima Loco-  E. B.0.H. 8. Chromang | | %, 111 3/18° 3 190 - 30 | oo AL M L :‘
sutive Tank ¥. 1850°F, 2 [C. Lime | 1/4* @b 300 - 30 | ! v 14
Arsenal | hre. Water (D, DC REV . 1/4* 3b_ 280 - 30 | |
| 1130°F, 3 | C. 7 hre. "0 . . | |
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| first pass. | Jid |
\ ) . —— _%_
A. AD-443 ]a. 1-1/3" (A, AT A. 80°DY (Ao 1/4" M1l4 steel .Mone | 1 m.sI r [ai" | Paseed rediograph
B 5/27/43 B, AIII i.08-.13¢, (B, 3/16° B, . “None I \
c. 18 | {1.00Mn,.2081, 3.50-4.28(C. Machining | 1. II £/33] 1la 188 - 30 I | - |
D. own . 30Mg ) Mn, .45 | 5/33 la 1M . X Ipus‘ | 5"lieg Q10
Bheet & hm|c. .as .eb81, | 3. I1 3/38' b 170 - 30 I "n| o 11
o st st | Db mr R mikl | |
. n r,0. -
Lnu‘t:- Ge. B :.o.u. 3 |5 20:am)e | 1| ;:::._ :: m - ,sg [ l |
ima O . 1680°7. . Areor- -
motive Task | hre, Vater wld | | 3. 11 1/47 b 260 - 30 | l [ 1 i
Areenal 1136°F. 3 |C. Lime . 1/4 3v 330 . % A
i nre. Water |D. DC REY ! b 300 - 30 | b ] |
| | 3/16° 1b 330 - 30 | [ G
| 3/16° b 320 - 30 | | :
| |C. 81/2 hre. 0° . 330°7, | l
{D. Backing removed after i |
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1o DA @ Y . 8 rRAGE KAWL ARSLE, AOCT PAOE __mAOsES ] YR LT AT e b TV T aNt]
€ FLOTE C «ARBOW OONYENT G OCATING ’l. AOT sAr 8 OCrOMTION IR EL A0 TYPY A Y
AROR BARUROTVAD [ ) o GUARENT & ¢ PLATE PREPARAYION i ROOT TTPE
& QECTROOE wFOR L rROOESS . oLamtY ! 1.800Y YYPY | [
| aRuOR PASMOATOR P WEAT TREATMENT l 2.0R0WN TYPE i i
T TR QBN | 0. TOTAL WELOWE TIME & NYER MO P | 3
1 ' ' TRUPEZRATUAR N ' «
‘ A SRNASKS. : ; -
A. AD-710 A, 1-1/3" | A, A IA. 609DV A. 174" M11d steal l .Noneil 1104] t" | 8" -ni 1. e" Pssnsd radiogravh
B. 6/36/43 B, R-III i (,07-.17C { B, 3/16° B, Nouoa v ;11! 987 Small amount of
¢, 20 (1.00In,.19511 3.30-3.74 C. Machining 1. 11 5/32" 2a 160 - 30, i) [ 8 porosity in right
D. Jones & Mo 1) Mn,.B8081, 3. II 5/33" 2b 160 - 30 3 '1100| 1*" ™0 11, § leg
Lsughlia iC. .28 | 1a.o_ao.5| , /33" 3b 1% - 30 } [ ("Rl "
Steel Corp. D. Fase 369 Cr,9.0- | 3/16' 45 188 - 30 : o
L £. Allay Rods Cai Back 393 . 10.70My, | | 1/4" 6> 250 . 30 3 '105" :p.'l Ao ' 11
F. Lima Loco- 'E. B.O.H, | 1,10M0)e | , 3. I1I 1/4" 6 2350 - 30 y it N
sotive Tank F. 1850°F, 1 | B. Arworare ' C. 5-1/2 hra. 70° . 360°F. ! | [ 5 i
Arsenal hr, Yater C. Limae B , D. Baoking removad after 4 1113 34" vl ‘
! 12 5 B b. DC ) ! first pase. | | ' 1 o
} ! hr. Mr . | i . i . : | l‘ |
H 1 .
A. AD-710 A 1.1/3° "A. Al - A. 60%Y A. 174" M114 pteal A.Nona'l 1104 £ Wit 1! 14" Passed redlograph |
B. 6/26/43 .l R-III + (.07-.17C, B, 3/16" B. .None | l l N ' 1 11 14‘ Ssall amount of 1
Cc. 33 (1.80Mn,, 3081, 3,30-3.75.C. Maohining ' 1. II $/337 3s 180 . 30 i | ! | porosity scattered
D. Youngstown .03Cr,.3080) ' ¥n,.8081,' 3. 11 5/33° 4b 180 - 30 2 1088 §"1 63" Imj 1, 84" throughout
Sheet & Tude!C, .23 | 18.0-30.8| 3/16" 4b 173 . 30 P i t " p 11 ‘
Company D, Face 277 | Cp.9.0- | 174" 6 230 - 30 . | : 1¢
:. :uoy"m- Co . g.gx”au l 1o.-m$ 1 3. IIT 1/4° &b 2% - 30, ' b
+ Lims Looo- . B.0.N, 1.1 ol 3 ! 3/16" 3d 175 - 30 f
eotive Tank T, 1880°F, 3 |l. il " ¢C. 6 nre. 0 - 30097, | ! ' ol '
Arsenal | nre.,%ater :C. Lims D. Facking removed after | il B! !
| 113°. s |, D. bC AEY | first pass. X || B A ! |
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S-DATE ov TeaT - ','m" o ;g m.’;“ io. auip |0 DEPORTION BILXL Ko TYPz Wk V|
b s nwmariney [0 o D OUAREAT @ [0 FLAYE PREMARATION L ROOT TYPE
e [ rOLAMTY | xsomy TYRK I
C.ELEOTROOR WPOR. L PROSESS . ' | [y - TYPY |
K ” oa) MR AL T“"w.'f i | ,C. TOTAL WELDWG TINS & NTER MES |
l | ! i TIwrune ! '
: % ' L ?‘A N rw:i 11109 El 5" iIm-pl IIf 13'? Falled radiograph
B, 87043 5 ti/a- 'A(lh-agln i: ;;::EV | 3 i !B:Ngnei / i Poul i © | Exoeeeive incom-
o 4—-/‘3 le 0Ol¥n,.1981 ' 1(: Plase ! 1. II 3/16" 3a 150 - 23 | | | "i . ) plete fueton in
5 dgtr loon) is.5abr, O T B | 31 IAF 2a 2800 5% | am | g el ey 1ij 7 all uelde
R i I il aam, : 1/2° 3a S50 - 33 P L ‘pjol 1
Seesn Corp. (0. % Y P ''3.1 1/2" 3a 550 - 33 | I L ]
E. Crecible © D, Feoe 393 | .oscye | | €. 2-1/4 re. 1100 - 341°F. | i 3:1345: x |38* l1ap xl 2"
Steel Corp. ! Raok 286 IB. Aruxrlul | D. ! ! ; U' ‘Ii';l A
F. Midland Steel £. B.O.H. C. ‘!103? ! i : i ‘
Produote Co. |F. 850°F. 3/4 [p, ac br | X i | ‘
b hr. Water } I i ‘ |
| 5480F, 1.1/ ; ! gl ,
* hre. Vater i : = s ] 'I
4 . [ ] dl
A, AD-415 I:. t%/a' | A, 3;(5' . aa]:' ;7:r_w f : Copper A. 1|nxsl #! l?* 'Ilp t1l 5% Pasesd radiograph
3' 5‘:/“ h.oun,.mu{ M,.3361,[C. Flame | 1. 11 3/16" 3a 150 - a3 | 3
o. Carnegle ! .430!‘51.@“1.' 19.53Cr, Cutting i 3.1 i;:e' g. ggg - gg .3, 1194; K » :5} 'Iq
Illinole -37Ho o B34y, . - . b .
. jc. L34 . ).94Mo)e 3, 1/a" 3a_ 550 - 33 - i
K. cf::&? D. Feos 393 6. Arloruo] . C. 3-1/4 hra. 130° . 435°F. ' i 31250 ¢ l*l’"‘
6uuel Corp. |  Baok 296 €. 110, | i b. B
F. Midland 6tael|E. 3.0.H, D. AC BTA | ! | | | !
Produote Cn.il‘. 850°F, 3/4 : I : |
nr, i |
SAS°F, 1.1/4 | ] il l : -
hre. Vater - | . } —— ’ - "
A A-416 A 1-1/2" A Al A 7SODY ' A, Copper A-Nend 111108, |1* | 6 1m aser, ogr
A 1 .09C,1.82 B, 1/4° B. 6.Mo | !
ok s‘:‘:: (1‘51!:- L1981 (ln“.:iuﬁ c. v{.n % o 2/16" 3a 150 - 33 gl =
5 ¢ Carmogie .4aCr 1.00M1) 19)820r,"; Cutting l 3.1 sne 1 gg -2 ' 31175 1* .o
: . 173 a - |
Sieerde. |c '3:.’ 1 addale | 31 17: e 550 - 33 ~ i
K. Crueible |D. Face 393 | 6. irsorise ! 6."3-1/4 hre. 120° = 400°F, 3134 Ilt‘ o
lu:ll“C:‘a?.l‘ l.;xnm 3‘ :caoh | D. : | :
F. ¥4l eol K. B, . 3 C i A
Producte Oo.|T. oeo‘r | I g1s1s X aptm
uw' 1-1/4 ' ' ! ) |
hre. Water ! ) "
i o [ | 25
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» oare or TERT ‘:nn b, TRASE MANE "n-u.-nn | o 8. PosT
Q. PLATE M. 0. CARBON SONTENT |0 OOATING [m-w |9 DEFONTION SREEL AL TYPE Amw
» ERSRTTURER ll [ ) O OERAERT & 0 PLATE MEARATION| L ROOT TYPE
[ 8 L L PROGEDD RLAMTY RBOSY TTR
% |‘m‘-~' ‘-F‘m "r.“ﬂ-lﬂ-_
) | Ty L ||
A. AD-415 A 1-1/3" A AT A. 709DV | A. Gopper A.None (1 | 1111) 1” Passed rediograph
8. 5/4/43 8. R-I (.090,1.83 8. 1/4° '8, B.None '
C. CR4 {1.01Mn,.1981 ] Mn,.3381, C. Flame | 1. II 3/i6" 3a 150 - 23 |
D. Carnegle «43Cr 1.00M1; 19.530r, I Cutting | 3. I 1/4" 3a 260 - 25' 3 11'74l
Illinols | .37Me} R i 1/2"  4a 850 . 33!
[ Stesl Co. ,C. .34 1.94M0)® | 31 1‘2 3a, 550 - 33 !
E. Crucible D. Face 293 [ 8. Armorize | C. 3-1/4 hre. 115° - 3253°P, -
Steel Corp. . Sack 386 | C. T10,  D. i g
F. Midland Stesl'F. 8.0,H. { D. AC BTR , 3 1338 *J
Produnte Co.{’- 35067. 3/4 i ;
br, | i o
545°F . 1-1/1 } : | (R
| nrs. ¥ater ! i ' ; o
i | ‘ . ! it r13°1‘
| ! | ] :
! | :
i Lo
A. AD-446 A 1-1/2° A AL A. 45°DY A. Copper A.None| 1:1077 Paseed radiogreph
o thed® ®{.S5n, .2681 zinmigif’ - o oane 1 1s0-al ™ :
. . . . « Flome . X a - | i
. Carnegie <40Cr..93¥1, |  30.030r, Outting 3/16" 1la 1%0 - 24 | 21 1208) 1t'
Mitnots | .ua:oi 1%2%. 2. 11 },ﬂ;- do 350 - 25 l
(1) Qe . o . &
E. Cruoible D. Face 293 B. Arworize | 4 330 - 3"‘ .
Steel Corp. Seck 303 : C. Ti0, 3. III 3/16" 4b 160 - 24! !
Y. Wydlend Steel/L. -— I'p. a0 Ben 5/18" 2b 320 - 37| 3| 1250
Producte Oo. T, ﬁrmz;.cgl‘ g. ?}%’h:"' mﬁo -‘ato-t.w. l E
. Ya . . I ng !
1004°F, dus to weld orack in ! i
-1/4 nrs. ] root pass. i | |
avar , o |
' : | b ' !
| ¢
| by '
E i
s E I
] ! 26
A
*¥eld lotal "
]
V2
1
1]
. b
)
-~ /

e e + o




e
6 TOTA WELOISETINE & MTER PSS
| TiweenaTuRn

|
A, AD-448 A, 1-1/3" |A A-I A 459DV ' A, Copper h.None|1l | 1108 1" l ‘ 54" Fassed rad'ograph
B. 5/27/43 . R-I .085C, B, 1/4" B. B.None| | R U
c. s ug%un,ah:ss..i 2.337:11. c. Flame | 1. 11 3/180 1a 133 -3 | |
D. Carnegle | +51Cr,.98N1, 1.1781 Cutting 3/16° 1a 170 - 24 | 2 luies|  F ) 41 11
Illinols -48lo | 19,78Cr, | 3. 1 1/4" 3 350 .35 | i Wl ™ gf
Steel Co. [C. 38 | 10,01M1, I /168" 4a 330 - 37 | ! |
E. Crucible Dl Face 321 7iMo)e 3. IIT 3/16° 4b 160 - 24 | 5 |
Stesl Carp. | EBack 331 |B. Armorite ! 5/18" 2b_ 330 - a7 ! |
F. Midland Bteel T. --- 1€, T10, : lc. 5 nrs. 700 2 204°F. | |
Products Co. [F. 1563°F. 3/4 |D, AC STR D, 3" sraok in root pass. 1 | |
hr. Water ! | |
1023°F, | |
{ 1-1/4 hre. | | i .
| Water : |
! )
| | y
| {
| i |
| ;
1} 1
A. AD-348 1-1/a" A, AT A. 450DV | A. Coprer 1 11121 "
B. 8{a7/ss F’ R-I (.0esc, n. 17eb e o ' LA AL R
g. g 49 : ‘1;‘1’5"“'-,2‘;*- gig'll-; fc. n.? i o 2 ;;u: la 150 - a3
. Carnegle .51Cr, . N . ’ uttl ! 3/16% la 170 - 34 | " ]
Illinoles <480 ) | 19.78Ct, “ inr e o 3 juse] (i W |Teg 12
i Steel Co. K. .38 10,0181, i 5/16" 4a 320 - 27 | | 113
{E. Cruoible P. Face 331 +7lMo)® | 3. II1 3/16" 4b 180 - 24 ! \ i o
Steel Corp. Bask 321 B. Armorice | | s/18* av 3rc . a7 | i3 |1as3] § & s 1
|l'. Midland Steel E. --- C. T10 | 'Ce 5 hre. m° _ 198%, | L D 1n
Producte Co. F. 15639F. 3/4 !p. ac 3rR [2. 2* of oracking scatierea
hr. Water | | root weld.
103acr, | |
1-1/4 hrs. !
Vater | il A i
T l [
| |
| |
i | 27
|
l*¥eld Metal
| | |
1
| | |
i ] |
[ ' ]
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Y —
- ’f’
4 - Lo~ o
.‘ L}
[ _ourmraion ] RweAota T BTGl i T __oRvorRe T TWeioes T pRedtRAr T WEAT T L L ——— KL
A RIS REOORD 8O 1 MaTe muusn A VYRR ia noou u-cumo A" BAcKwe A e viL. isLey LOGA . | RADIOGWIG REML TS, TTC
. DATR OF TEOT a v - TRADE RABE i ARSLE, #OOT _ﬂ’. a !I rosy r LT 14
0. PLATE NO, ©. CARBON CONTENT |G OOATING 8. ROOT eAF l. urumou "L EL RO YY) |
0. ARMOR MARUROTURER {8. B 0. GURNERY & ;G MATE mnﬂ‘m- NOOT TYM |
L ELROTROOE NPOR. € PROORES | POLARITY l i IIOI' T'- | I
F.ARMOR FABMICATOR P MEAT TREATHENY i i B.ORO#R TYPR {
YO TR q-u! |.. TOTAL WELDING TINE & INTER Ml d s
i ) mm TENPTRATURE | i i
A AD-446 A 1-1/2° A AT i A, 489D¥ " A. Copper A.None|1 1116 *
5. 5/27/43 B, Rl J f.105¢, B, 5/16* i # 222 Nome| faeseduzaiig raph
g- g 50 g ﬂsgglh.-’é:?l 1;::‘:“' C. Flame . 1. 11 3/16" la 140 - 331!
. Carnegie +S1Cr,. , -48By, Cuttl 18" le 160 - 24§ ]
1llinole L6} { 20,1007, ‘ utting | Al %‘. 3¢ I 2 ;nwl 1{
Steel Co. C. .26 l 10.70N1, 0 4b 260 - 28 I |
E. Crucible iD. Face 331 1.99%0)% | ' 3. II1 3/16" 4b 150 - 33! i3 11190
Steel Corvo. Back 331 ! B. Armruel . 1/4" 3b 260 - 35 (=4 3
F. Midland SteelE. --- - €. ' C. 6 hre. 70° . 206°F, : i ! :
Prosuote Ge.F. 15829F, 3/4 5. AS R | 5 ) - )
hr. Weter l ° i 17 49) 1 i
4 | 1022°F, I L 4
| 1e1/4 hre. N ; \
. Vater | i . i | i
i ' | | | [ i Jning
| | { ! ; '
1 =T T 1
A. AD-446 A, 1-1/2° A, AT A, 45V A. Copper A.)lomll 11104 ; Passed radiograph
B. 5/27/43 B, A1 | "i.11¢,4.11 B s/16° B, Bukone: || . Some eoettersd
C. CR-51 (1.05Mn,. 1581 Mn,.sssx 1 C. Flame ' l. I 3/16" la 140 - 23 i | t poroeity
D. larnegie | .51Cr . 96N1, ao 1&r, | Cutting | 3/16" le 160 - 34 ja 1213 ) %-t.pn ”l
Ilinole Legilo)’ 9.94N1, " ! | 2 U114 4 . . : ! xu
Bteel Co.  C. .36 f Lasio) : 8b 280 - 25 A ‘o 3-|
©. Cructble U, Faos 331 B. Arsorize | s UTeng b 150 -2 b sl ]
Steel Corp. ack 331 o 3 4% av 260 - 3 71388 X 7 Imp, I 1
F. Midlend Steel E. D. AC BTR ! ' Gh 6 TR 2he Bz0RS i A Ilnpl Ji ¢
Producte Co.. F. 1563°F 3/4, i | D. Cannot use 1/4" rod in v i 1111 3
i hr. Yater | ' reot pase ae 1t craoked ] o i —
I 10329F, ! exosesively. " ! i ' h |
1-1/4 hre. ! e ! Pt
Weter L —— ——p J‘
| ' ] ! ! |
A. AD-446 A 1- 1/:' Fa, a1 A, 489DV . A. Coprer | A i Uy P
. 5/27/43 Al f.oesc, 6. s/16° | gl C°% '5.3221 TN ’nl l | Passed radiogreph
g. g rga - (15;:3!::,;3?& 13::-1 C. Tlewe L. I1 3/16° la 140 - n:s] i [ wli i J ;
. Cerneg .510r . p Cutting ' 3/16° 1la 160 - 2 * | r g
Illinole 40 05 | ao.mér, = | IO ¢ 1;4" a: 280 - 3§ , 3:u'"| X sf’u.l'd. T 0
6teel Co. [C. .26 ! 10,448y, i 5/16° 4a 330 - 7 § P ' o
L. Crucible D. Face 331 1.20M0)® 3. I 3/16° 4b 150 - 23 3azssl @t 61
6Leel Corp. |  Baok 331 6. Armorize 5/16" 3b 330 - 27 ' Pt = W
. Midland 6reel E. - €. T10 © C. 4:48 hre.  70° . 196°7, | ] , Loou o oIg
Producte Co.iF. 1662°F. 3/4 ! D, AC B1R | ‘pt D l - 1y 1%
hr. Water : ) 0 II l ?
103a3°°7, | i f i I ] !
1-1/4 hre. | i ! q N
Water i : . l 7 L ! L | !
| ; | ' i T ]
Peld Metal | i | i i
! L ! i '
il
] l Y |
; o
—- "
1 1
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.
L QEATIGATION | AGWOM DATa | FLEGTAODE DATA | JOWT DENSW | weLDiw PROCROURE | AT =  AMLENC AESATY | M omcmacRS
A PIKING REO0D WO A MLATE THOKNESS (A TYPE 1a SROOVE,INOLUDED "4 BACKING A PRE W T VEL | LOCATION OF W SRAGKING | RADIGERAFNIC NEQW TN, ET6
$ DATE O TC5T (o Tree |8 TRADE NAME ANBLE, ROOT PACE | _ _PARMES s rOWT (AT LITRC cp TOSETIVE | amt
0 PLATE &0 |0- CARBON OONTENT € 00ATING 8. RDOT OAP '§ DEPOSITION SZEEL NO TYPE AP v . i |
D ARMOR MANUMJITURER D St D GUNRENT & 0. PLATE PREMALTION L ROOT TYPY I
€ ELEGTRODE WFON, 'L PROGENS g POLARITY u [ 2.800Y TYPEL q | I
| F ARMON PABMOATON P MEAT TREATMENY 5 OROWN TYPE
: | TEMP TIROE QUENOH . ‘ C.  YOTAL WELDING NNE & NYIA PACe '
i l TUMPERATUME . i
B KRN i e
A. AD-446 A 1-1/2" A Aol A. 4590y ' A, Conver A.Nose 1 1116 * oy ey 11n 4°
B. 5/27/43 ‘B. R-I L08C,2.05 B, /16" B B.Non: i f{ +n-, ik ! Fijpesh EEOETERS
2. CR-52 | (1.R<1>5Mn.-1351, Un,. 9451, C. Flame 1. II 3/1€" le 140 - 22 ' o |
D. Carnegtie .519r,. 9681, 19,760r, Cuttln, 3/18"  la 180 - 34 i T e ; "
1 ilitnole . 46M0 1041641, J 2. I11 174" 4a 3 LLES] t 7%'“’“ 15 &
steel Co. <D. .26 1.23M0)" & 260 - 75 L ; 2%
E. Crucibie D. twee 283 (b, Armorize 3. IIL 3/16" 4b 150 - 2% 1 . !
Stesl Corp. “ack 30z v, TI0 144" ob 280 . 2% 31245 ! " I Tag I 3#-
F. Midlana SteellE, ---. L. AC BTR 3. 6:18 hre.  80C . 2049F, | L 12y
) Producta Co. F. 1563%. /4 3 | ITT 4
! hr. ¥ater E ! '
10239} , i 4 1309 X 6" lmp L 104"
1-1/4 hre. i Doy
Wyter | Ik 11l a‘.'
: : A
| i o 111 23
1 t
| - - ¥ - - . i L
A. AD-446 A, 1.1/3" A, Al A. 45%DV " A. Coprer A.Nong 1 1119 LI I 1§"p [
8. 5/37/43 8. A.I ( 1.78C,3.05 8. 1/4" o el P 7{_ sssed radiograph
C, Ch.S4 | {1.05¥n,.1951,; Mn',.9451, C. Flame 1. II 3/16" 1le 140 - 33 i : o ]
D. Carnegle .51Cr, 36N, 1 13.76Ck, Cutting 3716" ls 160 - 3¢ ‘anaoe o ey | x
11linoie R {10, 18v1; 2. 111 1/4% s | Tal apl
Steel Co. g‘ i‘36 l 1.33M0)* 4b 370 - 35 . | i o
Z. Crucible . Fuce 393 B. Armorize 3. 11D C/16" 4b 150 . 3% [ . . .
Steel Corp.  Back 302 | C. Ti0, 174*  3v 270 _ 25 340 RS
F. Midleand Steel E. --- , D. AC STR C. 6.30 hre. 70° - 2301°F, i | t | I,
Producte Co.'k. 1563% . 3/¢4 , : D. bojnn o1
} hr. :uur H ! i L0 L il
|o1033%. i | | [ .
1-1/4 nhre. | I ! l | i33
1 Weter ] L i j : ]L 3 $ e l }
A, AD-44S . 1-1/2" A A<l A, 45°py "A. Co A *‘ ! CRPIC
1 . Copper .None 1 1116 4 1 11 ogre| *
8. 5/a7/43 B, R1 | o, bl 5716t i, 8. Nons B e B s o
g- CR-55 . | H;féln‘-‘é:?l. 133:"' ,C. Flame 1. I1 3/16" le 140 - 23 ° ] Ml i}
» Carnegle {os51%r,, . . Cutt 3/18" 1 160 - 24 ]
Tllinote l .agMe) 200138, ient ' a1 144' 3: 260 - 3 2 ua ¢ 6" |lap I 3iL
Steel Co. [v. .36 10.44N1, S/16"  a R u I3
E. Crucible D, tuce 393 1.20M0)® W 3120 - a7 111 3
Steel Corp. Back 302 B, Armorite 3. Il 3/16" 4b 150 - 33 b
F. Miiland Steel £, --- . T10, B/16" 3b_ 320 . 27 ! f j
Producte Go. F. 1563°%, /4 | b. AC BTR C. 5.30 hre. 80° - 198
nr. Yater 4 g o 2.9
1022°F, . |
i-174 hre. . i 1
v ! |
—————— ————— - ——- e o o et e i e e ———— e - - e mm
i *¥.id NMetalj ;
b | -
|
i
q S
o b
p— i
1
- -—.-
S e
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- [ D FOATON T MGROR DATR ] T IOWYDEWAN | wELoww OGEDURE | WEAT | BALLETIC MESATY _ _‘_F.:@iﬁ.fﬁwﬂ
A FiRB RECORD WO | APLATE THCKNESS A TYPE A GROOVE, INCLUDED | 4 BAGKING A PAE W T VEL. T LOCATION 0F W | ) RADICEAPIHG NESRTS, BT
§ DATE OF TEWT |8 TYE 8. TRADE NAME ANSLE, ROOT FAGE | ___-gg‘gl srost T PR UL I‘E[‘cf 7.3 Clan
C PLATE 9. 0. CARSON GONTENT G GOATING io. AOOT $AP S. DEPONTION 2L iIL WG TYPE APV, ' |
0. ARMOR SANGIETURER 'o. s |c. CURNENT & 'S. PLATE REMRATION| ( ROOT TYREL ! |
L ELEGTRODE WPOR. € PROOESS | retamry | R.900Y TYME | !
P ARUOR FADRIGATOR | WEAY TREATMEAY . i 5.000WS TYPE | !
Teue Taee oumon | 0. TOTAL WELOMG TING & MTER PASS ; o
! 1 TENPERATUNR l | , i T 0
; T | e —
A. AD-891 1A, 1-1/3" I A, A=Y i A. 459DV A, Coprer .Nors! 1'13311 2" 8" ] i f Passed radiograph
B. 9/30/43 8, RI | (6.45Mn, !B. 1/4" B, .None! | R y U i Small amount of
C. CR-71 ! (1.31Mn,.2081, ,3981 ‘C. Flame ¢ 1. I 3/16" 1la 130 - 23 . ; elag throughout
D. Carnegle .85Cr . 72N1, 1e.eaér, Cutting | 3/16" 1la 170 - 24 211174, £ 7" Imp 111 i‘ crossbar and
Illinois . .20Mo} . 10,30Mi, | 2.1 1/4° 2a 250 - 35 R, D i right 1ag weld
Steel Co. . g. iav .BlMo)e ' 5/15: 4a 320 - a7 | | L
E. Reid Avery Co D. Face 293 | B. Type 307 H « IIT 3/16" 4b 160 - 24 L Te" 1 2
F. Midland Steel  Back 286  C. --- ‘ : 5/16" 2b_ 320 - 27 RS LSt 3
{ Products Co. E. --- ! D. AC STR | i C. 7 hrs. 105° - 212°F. ] 4 | i - J
i |
i RSV 1 2 . Lalaaee 1 4 ey 117 s
r. Yater | i Lou i —xl
i 1040%F, : | . ! | I U
. 1-3/4 hre. : ' | :
. Yaier ! ; i 5 p
] | d ) | i . | Ik N
, i iy ! |
i : o
i

., et gt
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»
— e o
f
|
L#_E- Iamﬁnﬁ'ﬁj i 0 rl dum A BN Y
5. MATE @ TEST A TR .. i | s. vost _‘"rf"l‘rrl‘l:'
€. PLATE RO 0 GARDON SONTENY . 'l.
0. ARGR BASUMOTSER | 5. Dem . |
{LoLzoTnese wrem. |L PRocES® !
P ANMDR PADASBATOR | K MEAT TREATMENY ]
TEE THC cwmm | |o. un.nu.n-tnmml
A. AD-453 A. 1-1/3" A, A-IT 1A, 4S°DV r.\- Copper A.Nonei 1 | 10BY 1"} 74*mpl I11| }{'Fatled radicsraph
B. 5/31/43 B, R-III (.12C,4.2 |B. 1/4" B. B.None' ! L} D Large amount of
C. 38 (1. 58ln,.3351‘ Mn,.3581,1C. Grinding 1. II 5/32" 23a 150 . 27 inoomplete fusion
D. Jonee & .41Mo) 19.31Cr 2. I 3/16' 2a 200 - 35 2 | 120d 4+ 6" mpl I| 4"[ throughout the
Laughlin  [C. .25 11.1581 ) 1/4* 28 300 - 27 R U 1] odbwelde
Steel Corp. ;D. Facs 302 B. Page- 5/16% 2a 350 -~ 28 | 1-1/B" crack in
E. Page Steel & Back 300 Allegheney 3. 111 5/32  4b 300 - 37 3 1304 x | » gap| 1} a*jcrossber
4 Wire Company E. O.H. C. Titaniua 5/16" 3b 350 - 2B v 111
F. New York Air IF. 1625°F. D. DC REV C. 20 hre. . 17590 - 353°F. ol 1
Brake Conpuq' 2-1/2 hrs. D. Some cracking , chipoing | 11l a2
Weter and grinding after two
1080°F ., paesee. 38"
3-3/4 hre.
! Atr +
A. AD-755 Ao 1l.1/2° A, A-I A. 45°DY A. Copper A.None|1 | 1100 14" 1 1| 6] Pasesd radl
B. 7/33/43 B. R-III (.13C,4.00(B. 1/4" B, B.None! |set.| L st " I had] ST
C. 40 (1.58¥n,.3381, Mn,.8081, [C. waa 1. 1T 5/33" 1le 150 - 3B
D. Jones & .41Mo) 19.3%r, 3/16" 1la 200 - 35
Laughlin C. .35 8.5N1 2.1 1/4 2a 275 - 30
Steel Corp. |D. Faos 302 . 55Mo0 } 5/167 2a 375 - 3B
E, Metal & Back 300 B, Murex 3. I 5/16" a‘o 375 - 3B
Thermit Su. (K. O. H, C. Lime . C. 11:10 hrs. 80° - 240%,
F. Nsw York Air [F, 16es°F, D. DC REV L. One mors pass in crosebar.
Brake Co. 3+1/2 hrs. Chipping aftsr firet b
Vate second and third passss, .
10 . time ons hour.
2-3/4 hre. !
ALr
] |
i 3/
¢/ one1d Meta) |
: ‘ 4
! L
| 1 i |
’ -
[}
[N
— A
. '
, \
€,




"¥ald Metel

/~'7’
- AR
— =
i
i LT A T BN
REOOAG 0. X PLATE TIOORNESE |4 TTPL A, SROOVE, W A BAokmE & w LOSATION T 1 nes =
0. DATE OF TEST AT B TRABE MAME | AMSLE, NOOT FASE | __m‘z-nﬂ | TR T T [ WY
& PLACK W9, 0. DARBOR OONTENY | & GOATING B A0OT sar b DEPOBTION WX KL WO
9. ARSI BANRMOTVRER | 5. DSt |0 ouRmNT & 0. MATE PRevagATIN| L ROST TYRE | e !
LMEcTRCSE Whed. | PRosEs® | mamry | t.:-'u“:n b | ' ' I
" l-!r-'v-_| i 6. TOTAL WELISS TINE & WTER P8 | i v I i
! e s T'_ﬁ L, ' J]
| . , ] i ! l |y o
A. AD-488 A. 1-1/3 A Al A. 75%Dy A. None A.70°7, 1'1095% 1° (64" [1md I 34] Pasesd rediogrept
B, 6/13/43 B, R-I ¢I | (.13C,1.7 8, 3/18" N B.Iom1 ; R u! o 1Y 5}1 Some slag aad ia
c. 39 | {1.38Mn,.2081, Mn,.3431,|C. Flase 1. 11 3/16) le 160 - 35, i v complets fusion
D. Curnegte .aa)u)aoh 75 18, 36Cr, Cutting 3/168" 1la 150 - 35 l a!xoeal 13 o ilep 1
Ulinote RS | 884N Grinding = | 2. III §/16' 3a '3 AR L
Steel Co. (. S3Mn,.2581, | 1resmels | 3 300 - 35 ! i
Republio 1 .99%Cr 1.35'1.4 o, Rerzistal] 5/168' 1le | i |
8tesl Corp. ; .61Mo) I . Blag ! 5 300 - 37 [ . . '
E. Cruoible SteelC. .87 ' v l | 3.1 5/16" 8b 300 - 37 i I ' ; '
oIp. .378 | C. 14 hre. - | I | |
F. Pressed Gtesl D. Feos 303 ) f D. Shipplng and grinding | I ‘ i |
Car Company Ba0k 303 after firet, third and : !
Faoe 373 | fourth pasess, time
| Back 388 | | 6 hours. One more pass - b i I
E. === in right leg and elx i
l'. 1530°F, z wore in crosedar. Aight l | | ‘ i
! 1e1/3 hre. | and left esctions welded { | !
Weter N ! i by Carnegie Illincie and NN ! | {
1600°F. 3 | both osnter esctions by ! T |
hre. Water 1 Republic Steel. il o A ]
T v TR
A, AD-488 A, 1-1/3" A, A=l M- 7%y A, Nons A200. 11 111000 180 1 r 54 Pasesd red
s 8/13/43 6. IV 0L | (.14C,1.75.B 36t 3 100%F t e - TvAlaereph
C. 40 , (.94Mn, 0061, ' Mn,,3781, C. © 1. II 3/167 la 130 . B.None } [
D. Great Lakes | .71Cr,.3Lk} | 18.99¢r,’ Cutting 5/16" 1a 140 - 21237 1 | et tem X
6tesl Corp. | BRIV R6& . @, 8SM\, | Orinding ¢ 3. IIT 5/16" ¢a [ L v 17 .
Republie | (.85Mn, . 6081 1.8680, | 4 300 - I g
tesl Corp. = .6%Cr,.l6M0) | .08Cu) | 3. I1 5/16° 6 300 - i =
E. Crucible ic. .28 16, Rexietal! C. 18 hrs. e s fusai 1...4. 1
Stenl Corp. .38 |C Slag D. Right and 1eft seotions H H |
F. Preseed Stesl V. Facs 378 ‘D, | welded by Breat lales ‘ .
Car Company Saok 378 | and both oenter sections 4
Tace 365 ! by Republic 3tesl. l i
Gaok 205 | Chipping ant grinding | vl b 1
. o== after first and sescond | ! !
. 1650°%r, 2 pasees, time 5 hours. | ' t i
nrs. Vater ¥ine asre pasess in
1680°F, ! orossbar. '
| 3-1/3 nre.
t Yare 0 |
: 160 .
| 3 hre. Water| l 1 l i S
p— I ——— e |




/—ﬁ'_ o
my L~
- ——
13
‘ »
{ -
= B — K 9 2 !g-_-'%:
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H i ) |8 SAPRMTION £ EL \ !

8 QuTE 0F THST b aaason/ourrmry. |o\oeaTimy ». oY 64 |» | !

0.4 mismmeraan o oo :o.—:‘. 1‘-'““" | L.hoey Toe | H £ t lf

& o Tree i

LCLESTROSE WreR. | L PROSEZSE | anewe —ssrmms | ! i |

L ARugE FABEIBATOR | R NEAT TREATWERY |8 Toms LS TV 1 | i i : | l .

' { .70% 1|1204! 1i ul |l l?nud redlogreph
;' Hone ' B.Nong | PRy Lo g
4 4 A

ﬁ: :I/’Ea?ss S LR e igg = !afiaojar ¢ |8t ! l |
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D. Carnegte .83Ny . 60Cr, ey Orinding 3. III $/16° 4a {4 b |

" lltnole | ll8k] [ o o T ') 14" 7 ey 11 5°
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A. AD-741 A 1-1/ | 176, B, 3/16" l B, i i

2. 718/43 iai Yk, 581, 1 o34 75 C. Flase | 11 3;{:: % g -nad || | [

C. 48 HRO P 1 . o Cutting 2. II1 § = i i | . |1

+99Cr 1.3501 Wn, .008; " 2 = 1 »

° ';,::Bilgorp. l A 1 9830.7"  oriming | A 0| ﬂiu ol e |
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[ Bank 373 ) 4 Chipping ant grinding | | '
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Back 374 l i ¥ I i Iy F y t
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hars. Jater i '
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LELEOTROM WPes. Comoins L mumTy 3 Teer | ] | | : q
LI TABSmaTeR U YOTAL WELDWS TINE & YTER rase v
VNS TS GUDNON ool L '
} n.. i & 1
i 1 " A.100%11 1100 Y 5}"] 1 ! | Passec radiograph |
A. AD.760 A, 1-1/2" AL ALl A, 750DV 1 A, None A1 5 =i PG | |
B R B B, 5 2 i
8. R-1 (.14C,4.26 B, 3/16" . ) e Noi -
g. gézv/w I . lsun,.nix. );'n.:’g&Sl. c. F“f:’:u.mg 1. 11 §;i§ i: }Zg : 22. 2 10ee ¥ ’7+'|I-p . .,..
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R, 7/21/43 |B RS (.11C,1.986 B. 3/16 ST R | ! » B e
c. 50 B9In,.1951 A { 1/15' la 140 - | 2 117 l’-' 16° | I1mp 1 6% orossdar
D. Republic .92Cr .96N1,  20.1€Cr, | Cuttlng i e L ; V1 4°| Soms rorosity
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[~ n, . Iy I
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» 0aTE OF TEOT s T TRADE WAME ANBLE, ROOT FACE £ {] srosT T # [ YT ux?‘fm
(£ P ATE MO 0 CARBOR CONTENT G GNATING 'S MOOT S 4P $ DEPOMTION SQEEL NQ TYPE A
|0 ARMOR MANUMETURER O Brév D CUARENT &  ©. PLATE PREA ATION L ROOT TrPt
1R EL2GTIIOL MFBR (L PROCESS POLARITY 2.5007 TYee B !
P ARMOR FAONIGATOR P MEAT YAEZATMAAT ) o CROWN TYPU
| TEMD TRIE QUENOW i 9. TOTAL WELOWS TINE & PTRR PSS
ey TEweEAATIAR e
: ATNMSL ;
AL ATZ774 A, 1-1/2" A, A-11 A, 75%DV A. None -A-"oneyl Lzl 13" o) 11 34 passed rad.ograch
| B, R/2743 | b. H-1 ©(.12C,3.08 F. 2/1€ . . B.None' | R v,
L ve 38 (I.LSVn L1954, 'Ir,.slbl . Flame e Il 5;.’? 1a 120 - 25 ! \ l
L. larregle JEB7or , 1.13NY, 10.30Cr, Catiing 5/32 la 140 - 55 2 11192 " 14" &3kmp 1T 2
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| Steel Curr. . .08 .Lsuo,.bv /16" 26b 170 - 26 ‘ ]
E. YcFay Corpany U. Pree 290 ,o11Cu)* d. 11 3/16" 16b 170 - 26, ‘31247 4 Py "
F. Tressed Steel Back 300 5. At b S. PR nrs. - g . ‘*R g‘llp 1 13’
Car Comrany E, =-- C. Lime ! ». One more prasa ln cross- ! ! o L1
F. 1562°F, v. Ul REV ¢ bar, ; ; H{r
1-1/2 urs. il 4 . 0 i i |
Wnter 4 . V 1
1 T
A. AD-774 A. 1-1/38" AL ASL A. 78°LY A. None 1oo°v1 /1081 1 » 5" Twp! IT' ! Passed rad
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LY any k.o -~ A€ oy oo
Fooinesdt L L R ;
B By ¢ an e ¢ 'S ¥ imy 2
* - .1 e Jj
v
. - . !
_ '
J _5
®a-_ 1 Meotlal




S, L A PRI
TNeL e (TP =
l-l-.:m
& PLATE
. AT ERMLSTRSR
L ELETRIE WReS.
¥ Atmgn PABNIRATOR l
/2" A, AT A, 45°DV A. Copper . None| 1|1131) | 3] 54 Ponsd Teliourieh
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B, 7/8/43 B, A1 Py L 1. 11 3/16" 2 140 - % [ FO ) g
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) C. Lime | (ol Jrra
4, e REV , of 11| 1
| [ 111 lt
i i 2
[ L ]
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Bacy 260 | | ez, Lime 1 hour. dld ﬂ | | . - 11| e
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L.EILECTAOBE WPOA. t rosRllt FOLAMTY | LaaY TVYW i H
T ArupR ® MEAT } i fRows TYFR ‘ l i
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r' G » 2270 +33Wo® U¥ Jravel apeed 51 -7 v I B i
b |F+ Briso 48.00u2, Face 385 B. Zaxwela . i I !
back 377 b2 ! /- l -
| . O.i. C. Bara 180 | | |
F. 1563°F 2 nr 20XC | |
I nus < O, AC | |
1076°F 1 ! | | | |
i water } | ' 1
— : e b ISR Y| S T W O N T (N W
S A, 14" (A Crucltle AL 4R% TV As ‘G e | P
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Fosataimihs (g oo Y 2. Elapesd welding time 15 '4 o |
Cructblo Stcel|D. Fooe 336 I "9"-3{51} hours. Copper adhesions 4 |ic#2 . s e |
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