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Macro-Examinabions

Figure 1 {(natural size) shows a portion of the

two broken tensile test plecss. The surd

Mo, L appears greyish while that of Samp

The welds, made by oxyv-acetylens flame;

gsound appearance. Figure & (¥8) =zhows how the

a

le lio. 2

made; the base metal s slightly curved near the

P

order to make o better Jolut, and the wel

one sides only. The fracture can e gsen

2

place in the "intermedists zone," 1.0.,

1d bead

the zZone

to the weld, On bhe other gide oi the wel

polnt where bthe bass metal is curved, a

in the thicknesgs is noticeable.

Hardnoss Tegb:

The hardnesses were deltermined

method, using a L0-kilogrsm load.

had a regular;

welds are

weld in

s
L

on

ad jacent

ald, Just at the

slight reduction

Dy the Vickers

S- \I'DU { ‘\ 1?() © .‘;!.‘..Q or:ém l}‘i ?] 8 1\{ ()he«::) e
At the weld . e a5 249
Bage metal under the weld -« 197 224
Tvtermediate gons, inme-
diately adjacent to weld - ARG 238
1/16 inch Ffrom intermediate zone « 0438 306
1/8 oo " . 336 306
}? 1§ ] ] ] - 3h4 20
3/8 W 3 . 514 204
Y i1 it 1 1 - 209G 304
Imd of tensile plece . 204 212
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Magnetic Yeatg

The response to g magnet was atudied by means of
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(Magnetic Teosh, conbid) -

an Aminco-Brenner iegne-Gause (which ls essentially a
torsional Dalance used to neagure the sbttractive i'orce
of a callbrated magnet)c® The units used in the fol-
lowing table are arbitrary and corvespend to the actual
force of attraction of the magnet as mocsured by the
Aminco-Brenner ingtrument:

e

Sample Sample

Hoe ko Wos B

fe

Weld metal o 2

Rase wmetal and intermediate
zone adjacent to weld - S 3

.l

BsS

1/16 ineh from intermediate zone - o4 &l
1,/8 W o " - 169 164
A i it 0 3 w  AET Lad
3/8 wooom t " - 158 151
% 1 ] i 13 w 108 129
i it B " v = 1D 133

Ind of test plece o 13

g..‘
[
“w
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Chemlcal Compesitlon:

Sanmples millsd from the test pleces analysed

we Followss sample Noo % Sample Ho, 2
Carbon, per cent = Q.14 Q.14
Manganese, U - Q.79 0,31
silicon, i - 0,86 0.68
Phosphorus, Y s 0,010 0.0L4
Mlclkel, " - 7,80 7,68
Chromd v, 1 = 78T 16.43
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Microscopical Examiration:

Figure 3 (magnificstion X250, etched with ferric
chloride and hydrochloric acid) shows the structure at the
weld of Sawple Fo. 1. Fusion between the welding material

and the base metal Is geod. In the zoune lmmediately adjzcent

& This instruoment was recently acquired by the leballie
Minerals Division of the Bureau of iines, at Ottawa.




{(Microscopical Ixamination, cont?d) -

0y

o the weld {(upper part of the mlerophotograph) carbide

precipitation is seen to have occurred at the grain

p=2

bounderies but it becomes pradually wore pronounced

farther into the base uetal {(lower psrt of the micro-

&

photograph) where 1t acguires

Jav]

leffinite orientation,

o
o

3,

is shown in Plgure 4 (magnification X250, e tehed with

TJ

o

ferric chloride in dilute hydrochloric acid) which was
taken approximately %+ inch from the weld. Sauple No. 2
shows a similar structure at the weld although the carbide
precipitation in Hikis case scems Lo be less abundant,

o

ad ls indicated in Pigure 5, magnification X250,

Figure ¢ (magnification X250) shows the
preflerred ovientation along slip mlanes of the precipitated

carblde particles. As in Sanple Mo, 1, this carbide
precipltation and slip b ands are due mainly to the heavy

cold work set while pulling the tensile specimens.

Discugsion and Conclusiona:

The chemical compositionz of Somplss Nos. 1 and
2 Fall within the apocifisd regquirements fox DTD 17V1A,
which are as ollows:

whos ner cent = 00,20 maximum
Lleon, w = Q.20 minimum;
LGan

i

TANESY o e 1,00 maximums
Iphur, " = 0,05 maximumg
0f 0

osphorug, ! - 0.0B maximums:
Uiakel, # - 6,00 minimmuns

20.0 maximm.
Chrowmivm, i 12.00 minimuwn,

§

The carbon content in bobh sanmples i3 seen to

be on the high side sithough it {alle well within the
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(Discussion and Conclusions,

gpecified Llimit.

Por the composition of

5:::

cont1d) =

the samples submitted,

the ultimate strength of the wmaterial In the "as welded®

condition will average

.)

Vickers hardn

tion, from 166 to about 220

75,000 pounds per sgquare ianch. Ita

gy nuambers will be, in the "as weolded"™ condle-

hleh valuss are slightly

lowersd by anreallng. The harduvesgs found on the basge

metal adjacent to the weld of Sample Mo, 1 falls

the specified figures while in

higher, probably due to the hisher

within

Sample No. @ it is slightly

sbressed condition of

the material at the point where the reading was talen,

The suvrvey gf hardnes:

<

3 of both samplces shows

that there exists o sone ncax the weld where its value

reaches a maxiaom. This zons is

This maximun in hacdness and magnetic permeabill

that the above-mentioned g

o

during the tensile tert, as is

n

precipitation alon,, slip planes

It 18 known that the meti

ateely in the lov-

than similear steels of highsy
that the low-carbon ausbenitic

2

work Lo become magnetic.

to that where the wmagnetic pnase appears to he

seen also by the

corresponding exachtly
most abundant.

ty indicates

cong was heavily work-hardened

carbide
(Figures 4 and 6).

astable angbtenitic

carhon range work-harden move readlly
carbon content, and, also,
stesls require dess coid

This fact, together with a siight

surface decarburizaltion observed on Sample No. 2, would

explain vhy this spocinmen

the carbon -conbent i this

is more magnetic than Semple No. 1g

latter being hizher, the amount

of magnetic phase formsd Ly the cold work introduced while

pulling the tensile spsecimens is less abundant.




(Discussion and Conclusions, cont'd) -

The ecsrbide precipitation in the zone adjacent
to the weld has taken placs before cold work was intro-

duced in the tensile aspeclmen, as can be ssen by the

2

lack of orvientation of the carbide particles visible in

3,

the grain boundaries just adjacent to the weld (ses

Pligure 3 and, especial:

foa]

et

Y Plguve B). This sceumulation

2Lt dn less

£

of' carbide at the grain boundaries would res

.

resistance to corrosion buwt would likely tend to increass
the tenslle strength of the material. However, close
examination ol Plgures 3 and b reveals the presence, noar
the weld, of o zone vhere very Little precipitation of
rarbide has taken slace, due poassi Loly to partial decar-
burization by the oxy-ascetylene ilame. This zone, as
indicated by hardness and magnetic tests, would be soft
and would represent an arsa of partislly transformed

L"

austenite heying a lower tensile strength than the sur-
rounding material, The Lrealk on the test specimens has
therelore taken place luo that zone, which, moresover, coincides
with that portion of the metal sheeb which was bent in

order to recelve the weld, which operation would have
produced a decrease in the thicknsss at the curved

part (ses Flgure 2).

Recommendabtions:

Tt 1o wocowmendod ;
{1} that chill blocks be used during the welding,
to weduce The digtribution of the heat from the oxy=

acobylens flame:

{8) that the welded parts be heat-treated if possible,;



»~

e« Page 7 =

(Reconmendations, conb!d) -

a

quenching in water from 19509 F.; and

(3) thev bhe oxyw-acevylene welding bechnigue be repleaced

by an arc welding (with the proper equipm@nt®
for thin metal welding). which will improve the
gquality of the weld by reducing decarburization
or carburlization which may occur in the oxy-

acetylona welding.
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A naw Jow-curront electreonic welder for thin metal
(equipped with an avtomatic voltage adjustment) is

aold under the nawe ol VWeld-(Q=Tron, wy Allis-Chalmers,
mllwaukee; Wisconsin,










