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Degcriptions

These pins are 0.875 inch in dlameter and
11.88 inches long. Present specifications ceall for
British 5005/102 asteel, which is required to be as
followss

ot s e

Crrbon - 0,15 max.
Chiromlwn = .30 °®
Mangane se o D.20=0.60
Nickel - 1,5-2.25

S.A-H, Steel 2110 is approximately the same.

The body of the pin 1s requirved to be ¢yanided
t0 700 V.P.N. with a case depth of 0,035 inch. The end
of the pin must be under 300 V.P.N. The pin must bend to

an angle of 8 degrees on a lZ-inch radius.

Substitution of TOCCO {Induction) Hardensd S.A.H. Steel 104063

It is reported that the U, 8. Army is using
POCCO (Induetlion) havdened S.A.%H. 1045 atesl ping successe
fully. By using this method, it is claimed, alloys are
saved, production rates are much higher, and there is a
saving In labeour snd floor space. The Marmon Herrington

Gompany is reported to be supplying the U. S. Army.

Road Tesgte With TOGCGO (Induction) Haerdened Ping:

Testing was carried out on level ground by the
Department of Wational Defenca, with the following reosultss
one pin fallsed et 188 mlles;
One failed at £14 miles, and
Blight failed at 340 miles,

e tesh was discontinusd.
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Comparigon of Cvanided and TOCGC (Induction) Hardened Pias:

o

It is reported that after cyaniding the
nickel-steel pins worse held abt 1500° P, and then guenched
in water. This would e expected to glve a soft, tough
core and s havrd case.

The case produced on the TOCUO (induction)
hardened pins was about 0,100 inch in thickness. Tengile
strengths of TOCCO cases on ordinery carhon stesl have been
reported in excess cof 350,000 p.s.i. Of course, this high
tenslile gtrength ls acocompanied by low duetility. The
core of the TOCCO (fnduction) hardened pin was in the
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sunaaled; or normalized, condition.

figure 1. Fipure 2.
{LVO0, nital eboehs XL00Q; nital eotche.

CORE OF fpoceo? CASE OF "pocco”
(INDUCGTION) HARDENED PIN. (INDUCTION) HARDENED PIN.
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Depth Hardness Relation of TOCCO (Inductlon) Hardened Pin:

Distance from surface, Vickers Hardness
millimetres. Number,
10-kilogran load

At surface © 890
G.15 o 696
Q.55 - 650
0,980 o 558
1,40 = BRE
1,90 - 450
$.10 - 210
7.60 - 206

Bend Testss

A weport from the Cockshubtt Plow Company Limited
atates that cyanided 8.A.F. 2115 {(0.020-inch case) pins
bent In excess of 45 degrees and that TOCCO (induction)
hardened ping beat only & to 12 degrses in test., The lead
required to bend the pins b degrees was 4,100 pounds for the
cyanided pin snd 5,600 poﬁnﬂs for the TOGCO (induction)

hardened pin.

DISCUSSTON ¢

Service pxpected of Ping -

The pins under ideal conditions of service would
be subject only to shear stresses, which would be divided
among Tour areas abt right engles to the pin., The most
severe service expected would be when all of the shear load
and some torsion.stresses are applied at one arsa on the

pin. A stiff, rigid pin might be stressed four times as
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gion, cont'd) =

{Borvice jixpected cof Pins, cont'd) =

wueh ag a ductilo »in, since the ylelding of the ductile
pln would distribute the load over seveopral areas. Year

Pl

reglstance is, of course, sssenidial. The depbth of weare
realstent case uscegsery has been specified as 0038 incng
although in ectusl practics 1t is probable that eyanided
cagea do nobt exceed Q.020 inch. The regulrements for a
tank track pin are:

Lo A hard, weaveresisitant case.

2. High yleld point. This corresponds will

& long period of slastic deformatlion.
So  Hipgh elongation and bending angle. This

property v

@

g & long period of plastic
deformation.
By using btest record forms including the fole
lowing data It will be posaible to deternine the ontinuum

vroperties of pins for lank tracks:

Track Pin mouf Data.

e

Ao Type of stoel: ,
B. Type of heat treatmentg
Cora

Mebeamantiog USGT S e

rour

Case

g s

3o (nse hardness: VetoWNa
Do Case depth: i - __inches.
.  Load reguired to tend &9 pounds .,
¥ i u to produvce psirmanent
bond of 5% ¥
e i # o bend 10°: o #
Ho " i to bend 15%; ' ] i
To Hinimum bend afier Fracbuve: Y
Js Ko. of miies of service
in bani track: _mllen.
Be  pype of failuve:

wevssnzan
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Voatandard spacing of 9 inches might be used




(Discussion, cont?’d) -

{Service Fxpected of Pins, conb'd) -

for testing.

If tests are recorded as above and come
parsd with service tests, the ideal physical propertics
will soon bs known.

TOCCO (Induction) Hardened Pin -

The case produced on the S.A.J8. L0045
atesl pin examined was characteristic of the
induetion-havdening process. Its wearing propertion
would compare favourably with either pack-carburized
or cyanided low-carhon alloy steel. The exireme
depth of the casge, however, lowered the ductillby
of the pin so that all of the load was spplied at
one area and early fallure occurred. Retter rosults
would have been obtained if the cage had been thinner
or softer.

Prior heat treatment of the core is recoms
mended in owder to obtain the highest possible yleld
point without sacrificing ductility. It 1s recome
mended that the steel be quenched and drawn to
200-25Q Vickers hardness before induction hardening.

Case hardnegs and depth are functions of
the time of heating and the frequency of the power

usged,
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concluaions:

The TOCCO {induction) hardened pin had a
normal structure for inductlion-herdened carbon steol.

Fallure waa due bto highly concsnbreted
stregaes, DueBdility, obtainsd by s long vange of
elastlic and plastic deformation, rosulis in an sven
distribution of losd over fouvr areas in the pin.
Rigidiby results in highly stressed avess, The TOLCQ
{(induetion) hardened pin was too wigld.

By recording date on bend tests as suggested,
ideal hardness and toughness properties can soon be
determined.,

For further bLests using T0CCO (induebion)
hardensad pins, it 1s suggested that the corve be guenchad
and drawng the c¢ase be under (G,080 inch, and the harde

ness values be veduced.
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