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GAS WELDING OF ARMOR

Repair of 2" Thick Cast Armor

QBJEGCY
0 make a complets metallurgical examination of two (2)
2% thick cast armer plates, gas welded and dallistically tosted

at Aderdeen Proving Oround.

REFERENCKS
Letter file 0.0. U70.5/3436, A.7.G. U70.5/1395

Thie basic correspondence is included in Apprendix A.

CONCLUSIONS
A large namber of micro cracks was observed along fusion
sone of welds. Some of the cracke apnarently oreaed up under
%allietic shook %o form large longitudinal cracks. The quality
of the welde is inferior $0 arc wvelds on cast armor vhich have

been examined at this Arsenal.

¥y L. Varaer,
Welding Engineesr
APPHOVED:

K. N. Zoraig )
Coleael, Orédmance Dept. ' /.,
Directer of Laderaltory

f This document hqs been approved

for public release and sale; its

. e RE)&I W.,\kb{_ﬁ L distribution is unlinited.
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INTRODUCTION AND TES? FROCEIURR

Two (2) 36" x 36" x 2" armor plates, cast by the Continental
Roll and Steel Foundry Company, vere welded aleng a longitudinel
beveled slot 30° x 2" with an oxyacetyleme torch amd Airee %o. 1
one-quarter inch wvelding rod at Adberdesa Proviag Oround. “elding
was done by a represemtative of Air Reductien Sales Comnany in
oconnection vith the program for developing oxyacetyleme velding
for repalr of arsor plate in the field. Complete wvelding data
and \'rcldl.nc sketch are given in Aprendix B.

Welds vere tested Dballisticslly at Aberdeen Proving Oround
and then submitted to $his Arsenzl for metallurgical examisasion.
Visuel, radiograchic, macrograrhic, and micrographic examinations
wvere carried out. Specimens vere taken as indicated in Figure 1

for chemicul analysis, hardness survey, and tensile teeting.

DATA AXND DISCUSSION

1. Visual Inspection

Pront and back views of the two (2) plates at received

after ballistic test at Aberdeen are shown ia Figuree 1 through L.
The crack shown in the back viev of the first plate (Firure 2)

d1d not penetrate far into the weld. The secoad plase (Pigures

Y and 4) was oracked 1n sach a wvay that 18 was impossidle to take
physical tSes$ snecimens. Tigure 5 1s a eross section shoving the

extent of the crack in this plate. i
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HARDNESS SURVEY OF CROSS SECTION GAS WELD [N 2" CAST ARMOR
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SUBJECT: velded Joints, and Weld Repalr of Cragks and Penetrations
in Cast Armor {Continued)

this temperature, say to J00°*P, will not be injurious to dallistic
properties. YXleotricel strip heaters are regulnrly used by the Kavy
for welding relled homogeneous armor., There are not now available in
ordnance field welding squipment, hanoe gas preheating and postheating
will be used.

h. Oxyncetyleme welding of work thicker thasm 1/2* is an art not
oommonly possessed by welders, henos arrangements have been made for
s demonstrater of the Alr Redustion Szles Company to be present at the
Proving Grovnd to perform the welding., Though a departure from *field"”
conditions, this serviace afforded by a supplier of gas and electris
velding equipnent is valuable in that 18 will give a fair srial to gas
wvelding. Velding instructers gt the Aberdeen Training Center will be
adle to make observations and oblain ifnewtrustions from the Alr Reduction
Sales Company’s demonstretor. A oomplete desaription of the welding
fechnique will be rencrted.

5. Details of welded Jjointa to be made are glven on velding sSketch
500 inclosed herewith. Vaterials require«d are as follows:

& One restraining plate of aild ateel, hosogeneous arwor or any
other weldadle stesl, 3* thigk. (1f rolled plate is not awailable for
this, 1% will De possidble to devisc a restirainer from other masterial
available at the Preving Ground.)

3. fvelve sast armor plates 2* x 36° x 36° oontalning a winiwom of
penstrations, from vhich bdallistic linits are known. These twelve are
to de coneldered as oix pairs, Of sach pair, one plate 1e for gas weld~
ing followed Wy ballistic test and the other plate is for gas welding
followed Wy metallurgical examinmation at Vatartown Arsenal, A disturding
feature of this test is the variange in compoeition and heat trsataant
used by the various supnliers of cast armor. Veld tests of plates from
ssch supnlier are impractical, hence, an affort will oe nasle to ebdtain
motehing plates frem oms supplier. In this way, a better comparison
betveen resulds of metallurgical examination and bBallistic tests of
veldments will be possible.

8. Oas v.l“u Rolp -

(1) 3/16* Atree 1 - 28 pounds
; 1/'0" Alree 1 -100 pounds
3/16- 25-20 Or-Ni--28 pounds ) elsotrodes vith costing
) 1/4* 28-20 Cr-Fi--100 pounis ) partislly removed.
4. Standard welding tevsh with 10 and #12 tipe,
Standard outting toreh,

8. Tvelve base metal thermosowples equally distriduted along weld
and fastened vith R-T-JFlio silver selder.

£, Portadle pyremeter for above,

. Twelve point selecter sriteh,
. Ashbestos beard or pulp issulation for covering doth sides of
plate o de welded.
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SUBJE0T: velded Joints, and ¥eld Repalr of Crasks smd Fenetrations
in Casts Arwor (Continued)

6. TPROCEDURE:

&« TPrepare cest arwmor plates by gss searfing, attasch thermo-
souples and weld esch suscesrively to the restralner as shovn on sketch
attashed, Mark and orient in position as shown in Tadle I. Freheat
slovwly vith s gas toreh to 30007, - 400*? (50-50 solder melts at W¥Jer
and leaves a drowa hent tint.) Complete the loagitudinal gee weld and
weld the penetraticnes making temperature measurenenis at yregular $ime
intervals. Postheat slowly, scoling te room temperature in spproxi-
mately one-half hour, Determine dallistic limite of welded plates,

With these dallintic data as a basis, all or part of the remsining plates
vill be seat to ¥atertowa Arsenal for metallurgiosl exsmination. Farther
detaile are given in Table I, as shova on page b.
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SUNJECY: Velded Joints, and Yeld Repair of Craske and Penetrations
in Cast Armor (Continued)
SABLE 1
Plates Position of Velded Dieposal of
Marked ¥elding k- alded Plate
Yelded vith Alreo f1 Oat Epd)
500el=1-B Yertical Alr Refuction Ballistis test
tales Company
5001wl =X Yertical Aberdesn Hetallurgioal
Proving Groumd examingtiea
500213 Horizontal Aberdesn Ballistie
(plate vertiocal) Proving Orownd teet
500=21 M Horizontal ALr Reduotion Metallurgioal
(plate vertical) %ales Company examination
500=3~1-B Tiat Alr Reduction Ballintie test
Sales Company
GO0 Yol =M Flat Aberdeen Hetallurgioal
Froving Ground exsminalion
Yoldod with 25-20 Or - M1 Ong Fod)
500=1=2-3 Yertical Alr Reduotion Ballistie test
Sales Company
500=1 2N Versical Absrdsen Metallurgical
Proving Oround examination
500u22=3 Forisontal Aberdesn Ballistic tess
Proving Oround
G002 =2-H Norizontal Ay Reduotion Meotallurgioal
Sales Company oxamination
500« 3=2=3 Fat Ay Redustion Ballistic test
Sales Oompany
500= 32 Nat Averdeosn Netallurgioal
Proviag Grownd examination

-'-
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SUBJROT: Welfad Joints, and Veld Nepair of Orscks and Penetrations
in Cast Armor (Continued)

1. Arrengements will be made tlirough the Industrial Service
and east armor makers %o have the cast plates sel asids for the
subject tests. It is requested that these plates be prepared and
welded at Aberdsen Proving Ground as & projeot of the intomotive Test
and Research Divieion using the facilities, sooperation and asaistance
of the Veldiag School at the Training Ceater. In this way the Scheol
will obtain experiense for inetruation of fleld velders. As soon as
all prelininary arrangements can bs made, this office should be aotified
80 as 10 obtain he services of the Alr Redustion Sales Company's de~
ncastrator. This demsnstrater will remain only two days at the Proving
Ground, henge, iV is desiradble that complete preparstions san he mads in
rdvanoe and the firet plate % ba welded, be szet up ready for welding.

By order of the Chief of Ordnance:

s/t
¥, J, ATWOOD
Lt. Colomel, Ordnance Dept.
Acssistant

mlo-
Ons Velding Sketeh 500 (in dwp.)



0.0, ¥J0,

Aberdosn Proving Oround, Harylamd. iugust 30, 194, Tor The
OGensrsl, Vatertown Arsenmal, Yatertown, Massaghusetts.
Attention: Lt. Colenel &. B, Risehie.

1. ‘Two Oontinental Holl & Stesl JFoundry cast plates
are being shiprad bWy freight praepaid to Yatertown. These plates
are gas welded with Alrve NWo, 1 rod.

2. Ian sddition, there are inroluded iz the shipment
three R enry Disston plates vhich are arc velded.

ag The Disston plates wers velded under letter fils
0.0, 470.5/6836. 1% &9 requested that all § plates de submitted
S0 the same gomparable metallurgicel examination as specified ia

0,0. 470,5/3u36.

4, It is further requested that this file be returaed
to Aberdeen Froving Ground,

¥or the Commanding General:

s/t
J, E. Holnerney
Yajor, Ord. Dept.
Avsistant (Lo u, 0, NeLesn
2ad LS. Ord. Deps.)

5 Enele,
Arner Welding Data Ehests



Yelding Sketch
¥slding Duta Sheets
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