
PHOTOGRAPH THIS SHEET

UNANNOUNCED

ri
LEVEL INVENTORY

z

GQ#L DOCUMENT IDENTIFICATION

OSTATE M1NT A

6Approved tOy Public release;
~.Di rtribution Unlimited

DISTRIBUTION STATEMENT

ACCESSION FOR

NTIS GRA&I
DTIC TAB f] D !T '
UNANNOUNCED

JUSTIFICATION

MR19 1982
BY 0
DISTRIBUTION q 46

AVAILABILITY CODES " "DIST AVAIL AND/OR SPECIAL' DATE ACCESSIONED

DISTRIBUTION STAMP N A. IN.

DATE RECEIVED IN DTIC ii.
PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDA-2

FORM DOCUMENT PROCESSING SHEET
DTIC T 790A



RPORT NO ~J/2142

RY YRlOGnN- WED, 18/8 SHEET.-

BY

P. 1.KOSTING

June 6, 19M5

WAT,4ERTO'WN ARSFINAI
11 WATERTOWN,IMASS. -

W. A. Ytnim. NO.I.



O'ther
1;6- ord.

u~thor, 1j

LDib. File1 1 11

1.Ia-jn Office File1V1 1 11

Chief of Ordnance -2 2

Technil StaIff- 11

Springfield trmory-1 1

"latervliet .'rsenaJ Z

Tock island Arsenal -1 1-

Frarnkford Arsenal - c

Picatinnry A rsernal $

Aberloe~ Privirig Grouna -

Chief, ruro,:u Ordn'ince

'NT-tval Gun Factory 7

Chief, Burenu C R - 1

andi as
directed

'Alocal Circulation 1 1 1 1 as
directed

'!ilable for special 2 3 31

other vstablishnonts- - -

recuesting w~ork.

Privato Parties r~y1g - - - a2

vor work;:



Report No. P316/21-2

Watertown Arsenal June 6, 1935

Report on Hydrogen Welded 18/8

Purpose to observe some characteristics of hydrogen

welded 18/6 sheet supplied by E. B. Badger & Sons, Boston.

Hydrogen welding 19/8 sheet apparently results in
a much better weld than acetylene welding from o corrosion f

point of view.

The welded sheet both before and after annealing

passed the Huey test and Strauss test. ld50oF is a

sufficiently high enough temperature for annealing. This

annealing not only redissolves precipitated carbide# but

also removes oast structure from weld metal.

A portion of an expansion joint hydrogen welded from

18/8 sheet, approx. 19 gauge, supplied by Crucible Steel

Company, their product KA2SF5, was submitted for examina-

tion.

ExInation

Upon visual examination the welded Joint was found

not to be uniform. At quite a few plaoes perfest fusion
throughout the thickness of sheet had not oeourfti- 0f



the underside crack-like fissures were apparent. On the

top aide the bead showed up excellently, little excess

metal being built up.

Only those portions of the weld that looked like

good workminship were further tested. The Huey test and

Strauss test were carried out and a metallographic

examination was made of the Joint both as received and -A

after heating to 1950 and to 1950*F, holding 1 hour Rnd

quenching in water.

jhe HueY Test

The Huey test was carried out by suspending a strip

of metal with weld at mid-point in boiling 67% o.p. nitric

acid for three 48 hour periods. The weight losses were

calculated over to inches penetration per month and totalled

up for the three periods. The corrosion rate found was

0.0027" per month for the specimen quenched from 19500F,

and 0.0024" per month for the specimen in the Has received"

condition. These figures are oharaoteristio of good

quality metal. The area of weld exposed was a small

fraction of the total area. There is evidence that stresses

left in the quenched specimen from shearing, when prepar-

Ing the samples for study, were considerable and more than

in other specimens. This may account for the slightly
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increased corrosion rat *boAed for the quenched

opeoimeft agcOa~kreid to that Of tht Oas feceiy m nopeetien

with its preeipitatid 6abides.'

k pepluens were boiled for 7R hours in g sqlution

of, 3-OOO, 1O HrSO 1  70 4aQD after whiAh they ere

bent 18Q Bending Its garried out both perpendicular

to,aa,.parallel to the weld. go *raokiag was observed.

Metallojnaphto StUdy..

The weld was found to be sound. The weld metal was

fine grained. CArbides wer3 precipttated along and within

gr an bOUndaries in a zone some 3 1/2 M away from the

edge or the weld. Heat treatment at t8504 and at 1950OF

rimovemdth6 precipitated earbides and aL1o reIoved aII

but trace of the cest structure in the welded joint.

Miorophotographe are shown on Figures 1 to 3. Etching

difficulties resulted in pitting of t#he specimen.
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Hydrogen welding of 19/9 sheet forms a much better

weld thAn cetylene molding, Judging from the corrosion

Point of view and ul]o from its aprearance.

Then tested in the Strauss test no oracking occurred

wMch might be ezpected from a study of the preoliptated

carbides. They are discontinuous. How much of this Is

a function of welding technique and how much t a function

of metal composition is difficult to say, the greater

portion if not all the phenomenon being governed by composi-

tion. I
Annealing at I5OF i9 suffiienht to bring all

precipitated carbidee Into solution and to get rid of

a large portion of the cast structure of the weld. The

weld so treated would have its corrosion resistsne

Impiroved.

'espectfully submi %ted,

.. .Kostng

4 4
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T14op right shows weld metal and bottom shows absence of
precipitated carbides In heat affected zone.
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Fig. 3. Junction of' sheet ilth weld metal. after
~vte qenh ron .L~F Stress left in sheet fromn

~arla-ng whi:le prep ar'n s; ec lien apparent.
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