AT

PHOTOGRAPH THIS SHEET :
UNANNOUNCED |
0oL 7/ |
‘g | ;
N = LEVEL INVENTORY
z H
NG %
7 L
\\ % A 3¢ A /.2 |
Q- S DOCUMENT IDENTIFICATION
&) ;
N
\- - ) ::
) %@M_QN,,_STATEMENT A
PPIOved for public rejeass
L o Distribution Unlimiteg
DISTRIBUTION STATEMENT
ACCESSION FOR %
NTIS  GRA&I G 1~ ‘
DTIC TAB | D l :
UNANNOUNCED X E’
JUSTIFICATION "
MAR 10 1982
— (¢ JdwmTa3s) ¥ w,
‘ 7 “
i § p
DISTRIBUTION / — i
[ AVAILABILITY CODES % * 1
DIST AVAIL AND/OR SPECIAL___[IC . DATE ACCESSIONED
N |
Y. fe e :
‘:3\ i SR r\.; i
DISTRIBUTION STAMP CNANNGUNCED
|
o
|
i
8 ¢ ;
DATE RECEIVED IN DTIC % “*
PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDA-2 &
FORM DOCUMENT PROCESSING SHEET

PNt SR LRI g

T T e S S R S e (S 427 Y 4 T MR Y 6



{

e S—

: , INDEXED
L « ' < ) ‘ BY .
1 P. R. KOSTING

June 6, 1935,

WATERTOWN ARSENAL
. WATERTOWN, MASS.

»

W. A, Form. No.2.




v awme e o

PWPORT MO,

DATR DIRTRIPUT?ﬁ {

ey N S ey e any e gy e et | o e

PIPIRUTIAN OF RFC TS

PRI

O0th
L.0- Crd.
cal "crk

rrmy  Wavy  Private

*

*uthon

Lab, File

Main Office Filec
Chief of Ordnance
Technical 3taff
Springfield frymory
Yatervliiet /rsenul
Rock Island frsenal
wpaniford hrsenal
Picitinry Arsénél
Aberdeén ?rifing Ground

Chief, Purc+u Ordnnnce

-

Waval Gun Factory

Chief, Buresu C & R
gi- b ﬁuw ANy

’

Local Circulation
5vailab1é for gpecial
circulation.

Other Fstablishments
recuesting viork.

Private Partibe vaying
tor work. e

EPTRT

11
1 1

1 v 1

2

- o

(4]

- 4

8

[ ]

- ]

!

3

- Q

e

o 3]

. [

-k

- o

. o

o ]

- -

--b‘ -
7

o o
I I

(%)
- £
- -

//w///u F i j//5’/#/

1 1 1

IS R
=
’—l

o

T
I L T T = T S R R
'

- 1 -
velding -
and as
directed

1 1l - as
directed

1

&
v

. .o
o YL
A,

o % S e T e

e ey

ewrory

e EC

R SRR

I P

SR RSRAE LN, A el

o

3R 5 L e




Taets A YT P L e S A L e PP T

Report No. P316/21-2
Watertowmn Arsenal June 6, 1935

Report on Hydrogen Welded 18/8

Purpose to obgerve gome characteristics of hyarogen
welded 18/8 sheet supplied by E. B. Badger & Sons, Boston.

Sonolugions

Hydrogen welding 18/& sheet apparently results in
a much better weld than acetylene welding from s corrosion
point of view.

The welded sheet both before and after annealing
passed the Huey tsst and Strauss test. 18509F is a
suffioiently high enough tempersture for snnealing. This
annealing not only redissolves precipitated cardbides but

also removes caat structure from weld metal.

Materisl
A portion of an expanslon Joint hydrogen welded from
18/8 sheet, approx. 19 geuge, supplied by Crucible Steel
Company, their product KA2SFE, was submitted for examina-
tion.
E at
Upon visual examinatian the welded Joint was found
not to be uniform. At quite a few places perfeet fusion
throughout the thickness of sheet had not oscurred. Onm
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the underside orack-like fissures were apparent. On the
top xide the bead showad up excellently, little excesas
metal being built up.

Only those portions of the weld that looked like
good workmnnship were further tested. The Huey test and
Strauss test were ocarried out and a metallographic
examination wag made of the Joint hoth as received and
after heating to 1850 and to 1950*F, holding 1 hour and

quenching in water.

Ihe Huey Test
The Huey test was carried out by suspending & strip

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

acid for three 48 hour periods. The weight losses were

caloulated over to inches penetration per month and totalled

up for the three periods. The corroslon rate found was

0.0027% per month for the gpecimen quenched from 1950¢F,

and 0.0024" per month for the aspecimen in the "as received*

oondition. These figures are charaoteristic of good

quality metel. The area of weld exposed wss a small

fraction of the total srea. There is evidence that gtresses

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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inoreased corrosion ratéoB#e¥ved for the quenched
specimen A  compared to that of thé "as feceived® spécisen
with i1ts presipitatéa sarbides.

Ine Strgupe loab .

Specimens were bolled for 72 hours.in a solution
of 3%.Cus0y, 10K HpS0h §74 Hg0, after which they were
bent 180°. Bending was carried out both perpeandicular
ta.and .parallel t¢ the weld. Mo eracking was observed.
Eg}a;ibgga. gAhig 'Sggdl__

The weld was found to be sound. The weld metal was
fine grained. Carbides wers préciﬁiiated along and within
grain boundaries 1n a zone some 3 1/2 i away frof the
edge of the weld., Heat treatment at 1850°F and at 1950°F
rémoved thé presijpitated carbides and alsc removed all
bat traces of the aest structure in the walded joint.
Hiorophotographs are shown on Figures 1 to 3., Etching

difficulties resulted in pitting of the spepimen.
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Discugsio

Hydrogen welding of 1&/& gheet forms 2 much better
weld then ncetyiene selding, judging from the corrcsion
roint of view and «lszo from its aptearance.

Then tested in the Strauss test no eracking ooocurred
vhich might be sxpected from s etudy of the precipitated
sarbiaes. They sre discontinuous. How much of this 1is
& Tfunetion of welding technigue and how wmuch ig a function
of meltal composition 1s difficult to say, the greuter
portion 1f not all the phenomsnon being governed by composi-
tion.

Annealing nt 1850¢F 1g sufficient to bring all
precipiteted carbides into solution and to wet rid of
s large portion cof the cast structure of the weld. The

weld g0 treated would hove i1ts eorrosion raesistance

inproved.

respectfully submitted,
P. R. Kosting
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Fig. 1. Hydrogen welded 18/¢ shest showing (top rizht) :
weld metrl snd Junction with ghest metnl =nd (bottonm)
crrhides rracipiteted et grsin boundsries, shomm with
wprnpw, in heat sifect=d zone.

.

£4W

S e A

!

ot M ok i L0 0 A I K s RS o e



P TR ey o

i Grleint e

1o R g

¥

*

B 2 Anedrs

Fig. 2. Seame as Flzure 1 after wster auench from 1850°¢F.
Top right shows weld metal and bottom showe sbsence of

precipitated carbides in hest affected zonse,
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Pig. 3. Junction of gheet with weld meial after 4
watar quench from 19%50¢F.  Stiress left in sheet from 1
shearing while preparing cimen apperent.
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