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Investigatlon of Nltrided Track Pins.
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Origin of Material and Objsch of Invastipgebion:

On Aprmil lst, 1942, nins terack plns weres recelived

2

for investigation, From the Cam bell, Wyant apd Cavnon Foeundry

]

Company, Muskegom, Michigesm, in accordance with the work progrem

1aid out at the Torento meebling (March 15th} of the Track Pin

x

Committes, Inspeciion Board of the Unlbted lingdom and Ganada,

It was veporived that three pins received no csse-hardeniung

<

heat hreatment bub represent the Hitralloy G elloy stesl as
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Hardness Tests

.5

Using tho Vickers method and a 10-=-kilogram lead,
hardnesses were htalken on polished ssmples at various

“distances from toe surface,
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Surface = - 207

Semi -fanrd Pin -

Q.35 in, = 288
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Surface = 1044

Bend Testus

Bend tegts were cerrled onb on an Amsleyr Unlversal
testing uwachine, . lawinmh radius and eight-inch centrss were
usad, These bteasts were carried ocut at roon temperature, The
soft pin gave a 529 bend without cracking, The hard and seml-
hard pins cracked at loads of $,800 pounds and 3,250 pounds

respsctively, without showing any eppreciable bend {less than

1e).

Drop Tmpact Tegts:
The pins were hested toe ses Tthe reachlon wo sudden
shock, both at room bempersatures avd at mivus J0°¢ P, The

me.chine that was smployed is lllustratsd In a report from







Dopth of Gaga:

Denth of case was woasured, using vhe Brinell

~

microscope, Samples of the pinsg were pollshed and etched;

after which the readings were takon,

Hard pin - 0,032 inch

Seml <hard pin - 0.020 inch.

Microscopic &KHU¢NJiTOﬂ“

Pollshed sectlong of the ning were exsnined under
the micrescope, both 1n the etehed and in the unetohsd
conditlion, The unetched specimens showsed that the ateels
wers gulte clesan, Phoioalorographs weore talken at X1000

magnificetion for the case and X800 for the core,

{See photomlcrographs, Figures 1 to 5, st end
Oi tll‘i.u PQ] Q0 L ] )

W

Discussion o) Resulis:

The chemieal snalysis shows that satisfactory
niteiding metal was used In all cases,

Depth-hardness relationships show that the hard
ping which have undergons the complets heat-treating cyole
of saeven daygd have a wmova gradual transition frowm the oass
o the core, Also, ay would e expected, a despor core has
bean lormed, The sewl-hard plos, having becn treated for only
three and a held days, have s shollower csse wiith o greater
surface nardness,

Bond tests show that the nitrvalloey bar stock (saft)

{11 ]

hag good ductility. The aitrided cass (both types) cracks ot
a very low load, as the elsetic 1imit has been mosched. In
sarvice 1t con be asswmed thet oncs a erack takes plece in
the case the pin willi fall, since the core will have to with-

atand the whole Load,

The drop impact best results show bhabt the casad
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(Discussion of Regulis, cont'd) =

pins will not wthqpavm suddsn shock. (ne blow wae sufflcient
to cause cracxing to appear on the case, both st room bempers a=
ture and at low ubEDGPBEU The soft uncaged pins showed
very good resistance to shook.

Fror the laboratory tests 1t apoears that the
nitrided pins would not be sufficiently tough to be used with
gteel track links. It shoald, howvever, ve pointed out that
field trials should be undsrtaken to debtermine whather:

(a) It is necesgary to have ! tougher pin.
(b) If such & high herdness is required to resi
abrasion.

Nitrided pins uwsed with rubber track are cushioned
agaivnst shock becsuse of tie rubber track. IF used with steel
track the impact weould be lelt directly by bre pin and conses
quently it is very prohabls thst a pin that has been used
succesafully with rubber € rack would not be sgatisfectory when
uged with steel treclk. ‘

It world seem from the laboratory test results thabt
a tougher pin with a softer case would =allow a much greaber
wargin ol safety tuan the altrided pins,

The photomlorogsraphs show thot the cace of the hard
pin shows a greater ccncenbtration of nitrides than that of the
semi-hard pin. The cores all have an acicular pattern.

o o

They all contain ferrite. The individuval grain slzes, however,
1

differ slightly. i, ure &, that of the bar s

that 1t was drawn at o very low bemperature L7

rcta St
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CONCLUSTONS 3

1. A madisfactory nitriding steel has been employed,
ey v £ e ~)

2 The pilus which have been heat treamted Tor the

I

complete seven-day cycls have a move graduval translitlion in

2l

hardnass feom the surface to the core than those treated for

L]

only Tthyee and a hall days.
3, The bar stock gave an excellent bend, whereas
the cased pins {(bothr Lypes) cracked without any @pragiabl®
bend angle.

4. The bar stosk withsbood the svdden shook of
drop btest being wilibhout cracking. Tﬁe cased plns crack av
the first drop of the welght {(from 20 om, heighi),

<o

5, Wigld trials are necessary in order to detormine

the boughness regulred by the pins and also whether high sur-=
face hardness produced by nitriding is lmportant Lor abraslon

resishanes,

6. Leborabeowry hests peint toe higher toughness and

lower suvface hardasass fopr good resulits,

Y. A pin previcusly used with rubber Lrack meehs

a new set of conditvlons when ewployed on steel track, A pin

used with rubber track doss neb ragulre the realstonce Lo

fmpect necessary for cne used with stesl itraock,
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