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Origio of Lateriel and Object of Investigation:

e

On Friday, May 15t%h, 1942, six kark II1 track pins
were recsived fram the Campbell, Wyant and Cannon Foundry
Gompany, iuskegon, Michigen, The steel used in fabricating
these pins was wmade by the Republic Steel Corporaticn and

I

was reported to be a wmodifisd NP 8817 steel, These pins were
treated in a Iilcarb furnece and given the zame treatment as
the regular productlon derk II1 pins made out of modifiad

SAR 3115 steel. Mr, K, J. Perguson, of the British Purchasing

Commission, Yashington, D.C., requested that a complete
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Lhemical nalys

(Orizin of LJaterial and Object of Jnwvestigaticon, copivia} -

o <2

metallurglesi exsmination be carried oub, since SAL 311D stesl

was belung withdrawn from track pln uvse dn vthe U, 3, a, and a

YA 3

sultable substitute has to be found,

A8 Reporited by
Repoblic Steel uorg* As Peund
- per “eont -

Garbon 0,195 Q.18
Langanase 0.130 G.80
Phosphorus O OL4 0,008
Sul phuse 0.015H Q.01
Silicon OQSS Q2%
Nickel .43 0,44
Chyomium 0,52 0,52

24

nolybasnum 0,22 (.24

Physical rropevibles:

& tensile test specimen, of 0,282 in, diameter and

sange length, was cub from the cere of a pln which had

L=inch s
been subjected to & bend test (slnce no other pin was available),
Lhe bend was anobt very ind the specimen was btaken from the
and off vhe oln, bLevertheless it is felt that the following

resul ks should be treated with sowe raservetion:

Tenalle = L&E4,800 pesol,

Tield - Uzyuﬂo {aividers methaed)
- P o eyt

Rlongation - L@%

Reductilion
of area - 1.9%

Hardness rceadings were taken an the Vickers
machine, using & 1L0-kllogram welznt, Table I lists the depth-
hardness relstionshins. The curves are shown in figures b

and 2.

{Continued on next page)












Microscoplce ixaminatiocns

Photomicrographs were taken of a Hyplcal core and
cage at XSO0 magnillication and X000 mapnification respectively
(see Figures 3 and 4). The core (Figure 3) is pearlitic, the
presence of ferrite being indlcated. The case shows a reten-

tion of austenite in the heat trsatmenth.

("lures 3, 4 and 5 are
at_end of report)

Discussion of Resulbs:

The physical test results, although taken Irom a
clmen which might have had sowme lateral strain, indicate

brittlene in the core, A check on these physical btests will
be vndertaken as soon as rors ping are avallables,

The depth-hardness relationshio curves shown in
Pigures 1 ana 2 indicate the sxiatence of a soft outer skin
in all of the ping, A photonlevograph (Figure 5) was taken
at X600 magnification. Clear white perticles can be obassrved
near the surface. 'Thess are free carbides, as was shown by
etehing with a sodium hﬁdroxiéeﬁ potassiun ferricyanids
solution. In the presence of free carbides sustenitic

retention at the suriace can be expected to ba greater

LoSs

and thig would result in a soft skin. A diffusion treatment to

eliminate the carbides should be carried out, since the

° J

strength of the casgo is lowered Ly thelir presence,

i

The cepth of cass obtalined for all of the pinsg conform
to the limits sst by the specification, namely, 0,020-0.035 in.
The bend sests show that the nins when subjected Lo
a continuous @rcsquré are sliphtly more brittle than SAR 211D
(water~quenched frem 1400° F.; or SAE 3115 (Taylor-Wharton), all
pins having gpproxiu&teiy tie same surfasce hardnass.

The resisbance to sudden shoek ab room Lemporature



(Dlgcussion of Results, cont’d) -

of these pins is higher than that of the ¢ag 2115 type. At
-50° P, the drop-impact tests show that the NE 8817 pins
are the equivalent of SAD 2115 (water-gusnched) but not as
good as the SAE 2115 {(oll-guenchad).

The cora structurse obtalined 1s not uniform. A more

Pel

uniform structure can ba obtained by quenchiag from a higher
temperature. AMastenitic retention is considered to be =
valuable factor in producing a tougher csse. Too much

austenite, however, would lower the wesr propertiecs of the

pin.

CONCLUSTIONS ¢

s The plhysical results indicats brittleness in

the core. These resulbts, hovever, should be checked.
2. Free carbides ave present. A diffusion troab-

ment should be adopted to elininate them.

3s  The cepth of case obitained is satislactory.

4., Pend tests show that the ping ars more brittle
than SAE 21156 cyanided and wabter-quenched irom 1400° P, or
than SAL 3113 cyanided,

The crop~impact Lesbs ab room temperatures
show that the pins have a groeoater resistance to shock than
SAW 2115, At =50° 3, the N 8CL7, like moat cased pins, are

quite brittle.

b‘

6o A wore uniform core sbructure ls desirable,

Recommendationg s

1o The physical tests on a 2-inch gauge length

7,

specimen should ve carried oub.
2o A diffusion treatment to eliminabte fres garbides

should be adopted.

(Continued on next page)









