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Source of Heterial and Object of T J@ﬁtig tlon

Twe front axle apindle connecting rods were submitted

for examination on Nay R25th, 1942, by the Iluspection Board of

o

the Unltud Kingdom and Capsda, 58 Lyon Streat, Qttkw&» nmtario,

wnder Analysis Requisition ¥o, 2.7, 3003, It was deslired 4o
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{Source of saterial and Object of Inveatigation, conktlid) -

kunow whether the steel complied with specifleations for S,AE,
6135 gteel and also whether the materlal had received the propey
and painted
heat treatment, The connecting rod which was bent’ and the one
which was uwnpainted and stralghit will be referred to in this

report as Stesls Nos, 1 and &, respectivaly,

Chemiceal Analysis:

= Par cent =

. T dteed s ; Gteel o
O — T boiaBoli, 0105 5 Wo. 8 3
Carbon s Q0,40 e 0,30 = 0,40 5 0,58 ¢ 0,45 = 0,95
Manganese g Q.87 3 0,80 = 0,920 5 0,85 ¢ 0,60 = 0,920
Silicon : 0,31 2 e 0,86 3
Phosphorus s 0.QL2 2 Q.040 ¥ax, @ 0,018 3 0,040 nax,
Sulphur e 0,017 ¢ Q0,080 ¥ 2 0,017 3 Q060
Chromium s 0,99 e Q.80 = 1,10 ¢ 0,7L ¢ Q,45 = Q.78
Nickel S = 3 - g L4032 1,00 - 1,50
Vanadim Q.16 2{ Q.15 min, s 0,01 3 =
2 e :( Q.18 Desired: ;
Mol ybdenum s MDY H s N.DLY s =
@ N
N.,D, = None detected,
Physical Properiles: .
Gondition As Recelved

Steel No.l., : Stesl No, =2,

-

Ultimate strengih, p.s.l. = 123,400 . 169,000
Yield point, p.s.i. = 110,000 -

0.2% proof stress, p.8,l. = - 168,400
Elongation, % im 2% - 24,0 15,0
Reductipn in aves, per cent = 88,8 &7 .6
Brinell® _ - 262 34,
Tzo0d, foot pounds = 2R 8

@

Specifiad Brinell, 28b,

Microscople Dxaminaiblion:

Figuves 1 and 2 ars photomicrographs of Steels Nos., 1

s

and 2, véspectively, at X1000 megnification, of specimeng ebched

in & solution of 2 wer cent nitric scid in alcohol, The

A

Aa

structure of both steels conslsts of tempered maytensite., Stesel
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{(Microscople Exemination, conbid) -

No., 1 alsc contelns a very little ferrite.

X1000, ebtched in 2% nital, X1000, etched in 2% nital,
STEEL NO, 1. STEEL MO, R,

Heat Treabtment

The specification given on Drawing Part No, 1798785
Tor the heat treatment of $,AKE, 6135 stesl 1ls as follows:
Heat to 18550° F, to 1650¢ I,

Quenech in oll, _
Draw &% 1000% F, bto 10BO® ¥, to & Brinell of 285,

Hardness Tests:

I. A8 Received,
BRINELL HARDNESS NUMBERS

steel Distance irom edgs of L0 round bay,
. in inches
o 1710 7% 376 178

No. 1. = 264 265 258 268
No, @, = 341 341, 345 H48

IL. Quenched from 1600° @ and Drawn at 1200°¢ F,

No, 1. =~ 310 308 214 a10
Mo, 2. = 286 286 @82 283
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Discusslon of Results:

The chemlcal analysls of the two samples showed
that Steel No. 1 had the correct compesition for an S,A.H.
6135 steel, and that Steel No. 2 hed the compositlon of an

S, A.E, ALB0O steel .,

67

Hardness tests indicated that Steel No., 1 had been
drawn to the specified hardness fangap‘but that Steel No, 2
did not meet the hardness specification, The amall amount of
ferrite prosent in Steel N§a 1 is & very minor defsct and
indicates that the steel was elther heated Lo allightly too
low a temperature fov quenching er that the quenching was
nol sufficiently wrapid, Although publlished cherta Indlcate
that Steel No. 1 would normally have the correct hardness
after being quenched in oil from 1880° o 1650* F, and drawn
at L080° F,, heat treating tests carried ouvt in the Leboratory
showed that the steel would have to be drawn above 1L200° R,
to obtain a Brinell havdness vaiue of 285, .
fublished charts indlcete thet the followling heat
treatment should be uaed for Steel No, 2@; quenched into 0il
from 14252, fo 1475° ¥, drawn at 1150° P, and quenched Lrom
the draw temperature, Thiz would normally produce the desirved
havdness, Laboratory tests indicate that e higher draw tem=
perature would probably be reguired for this partlicular steel,
The ulbimabte strength and the yleld strength of
Stesl Vo, 8 were found Ho b@'high@r than those of Steel No, 1l
howsver, the elastic propertlies and iéod Iimpact values were
lower, Accerding to S.A.B, heabt treating cherts (3teel No, 2 is
an S.AE. 3150 steel ), the above heat treatment for this steel
should give izod impect values of approximately 35 feobt pounds,
The low impach strength of the "as received" sample indlcates

temper brittleness, a common defect in nickel-chromium steels
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{(Discussion of Results, comt'd) ~

that are not guenched from the drew,

Conclusions

{

Steel No, 1 mests the specification or hardness
and chemical m@mpggitionu The heat treatment would appear o
be satiafactory, although slight variatlons in the quenching
technique may be in ordsy,

Steel No, 2 18 an S.,A.B, 3150 steel. Thls steel,
if heat htreated te the same hardness, should heve higher
tensile properties than Stesl No, 1, The elongetion values

those of
would, however, be somewhat lower than/the S.4.E, 6135 steel,

It is underatood that some of these tie rods arve
bending In service and some are sitanding up to the impact
shocks ., If breskage were being encountered the deviation of
Stael NOO 2 from the specification would be consldered serious,
as it is certalinly more brittle tﬁan the specified type No, 1.
However, as bending seems to be the trouble, Steel No, £ would
cortalnly have more resistance to dsformation, The possibility
exists that the spescificaiion is at fault and that greater
strength 1s required rather than greeter btoughness, If, however,
a nickel -chromiwn steel is used in this sewvice, 1t is essentlal
that 1% be gquenched from the drew 1T the proper impact strength

la to be developed,
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