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Eramination of Track Link, Tracle Pin and Gottay
Filo Lfrom a German P.%2. KWL I Tank.

Origin of Maberial and Object of Iuvestigabtlon:

O Qetohey Jrd, 1942, a track link, & track pin and
a cotter pin, taken fwem a husm&n Polo K Wo1XIT banlk, wera
racelved fLrom the Inspsctor General, Inaspectlon Board of iUnited
Kingdom and Capnada, Y0 Lyon Strest, Ottawa, Onterio, for exami-
natlon, The followling excerpt is Lrom the roegquest letbter
(File ADH/ 1=109), dated September 30th, 1942, addresaed Ho
this Deparitmeont
e ehall be obliged if you will examine thess
parta and supply us, at your aarliest convenience, your
findings. In partlcular we would Like to have the welght
and photographs of the complete shoe and pin taken prlur
to mutlilation; in additlon, chemicel aanvqu off The
materiol used, physical propertiea Logethor with suggssi

long of appropriaie heat treatment used to oblsaln theS®
pr@p@@t&es» th@ formatlion of the head of the pin,”
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The dimensions of the link, pin, and cotter pin are
given in Drawing No. A.D. Tech, MiZ2 of the Inspectlion Board
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WETGHT OF SANE

The welght of The shos = LS Abh. L oz,
The welght of tho pin - 2 LR
The walight of the anoce and pin = LG oaoow
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Chemd cal Analysis:

Drillings were baken frvom tha Link, for shamplcal
analysis,

As Racommendad
Found Spuwelflcatbion

o Por Gent e

Garbon = 1,00 1,00 - 1,40
Manganess = 12,84 10,00 - 314,00
Silicon - 0,86 Q.50 =  L.00
Sulphur e 0.0LL Q.08 max,
Phosphonus o2 ¢ .04 0,30 ¥
Carondum o 0,1a e
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AN LIS LA KT

The Brinell bharvdness of the link was 197,

Wi oro=franination:

| Speocinens were cub from bthe link and exsnmined under
th@.micrascopaq The unetched spscimens showed that the steel
was quite Gl@éno he nitel-stoehed specimens showed the strucé

ture illustrated in Flgurs 4, taken at X100 magnificatlon,

{Continued on next page)







- Page 6 -
H
(Mebhod of Heading, contid) -

known hot-headed pin wers teken, The X=vay cbiainsd [for the

ke
iy

German oin comparsd with that of the hot=headed pln. I% mlght
ke mentiocned that the cold-hseded plu gives a diffused pattemn,
Indlocating crystal diabtortion, wvheress the hot-hesded pin

gives 8 regulay pattern,

Physical Teats:

4 lengta of 5% inches was oub frow the pin. The

remainder was used for the bend best (see below). A apecimen
was out from the core, of 0,B05-inch dlameter and 2-=-inch
gange lengin, Results obbtalned wores
Ultlma te strength ' o 80,000 peai,
Q.1 par cent preel siress - GH,600 @

rlongation = 17 .86 per cent
Reductlon of area = G4 L

Bend Teshs:
A bend test was carrisd oubt on an Amsler Tniverssl
besting machione using & l2-inch radiuvs and B=inch conbrsea,

A chart of Increment vas, load was plotited, The

't
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elastic Limit, permanent bLend and cese Lrsak polnt wers then

determined from the chart and the angles caloculated goometrice
AL1y.  The mebthod used was Jllustrated in the report of &
previows iavestigation, No, LL27 (April Endﬂ‘lQQB}s cayryied
oal 1ﬁ thesa 1&?0?atoriaga The rosults obtained ware ag

Tollows s

Ined,
in, pounds Angte

vt

Blastic Limib - 5,420 In4a2

Permenent bend = 4,80 aeLER
Gase break point o %, 900 4e48?

Gase Dapth:

A

A tranaversse section of the pin was pelished and

ebchod in 2 per cont nital. The cass depth waa measursd,
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(Cotter Pin, contid) -

Shromium o= 0.L0 per conb.
Coppex @ Trace,
Mo lybdenum - Traca,
Nickel = Trace,
The apectrim of thilg steel was compared against

gtandard Hilger purs ivon electrodes. The quentitisa ape

estimatos based on the anslysls of these slectrodes,

RERCUSSLON 2

Track Link =

The analyalis shows thalt the 1link 1s of & high

i

manganese stesl . It 18 within the recommendsd specification
for this type of steel . The chromiuwm conbtent ls oo small to
have any decided ei’fect, A higher chromium content wusually

aids wear resistance by causing the steel %o works-harden

The »relatively Line grein size shown in the ploto-

-

mlicrograph, Flgure 4, indicabes that the steal wss poured at
very olose to the lowsr Limid of the pouring range temperature,

Mgure 4 also shows thet the Link has received a good heath

it

i)

treatment, since free carbides are not evident, The heat

treatment for a high mangansse steel 18 as followss®
Heat to 1830 = 19409 R,
wusnceh rapidly in cold water.
wnen the composition of the stsel 13 within the
correct limits, thils traatuent results in all the carblde
belng taken Into selld solution in the austenite and produces
a uniform austeaitic structure and a high degree of atrength

and toughness,
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{Conclusions, contld) -

8, Gore physlicals and structure indicave )

relatively tigh guencbhing temperature,

) 1,

2.  Surface hardix L8 BBO V7.,
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Gores haprdness is 130 V,P.N.

4, Cage depth iz 0,028 to 0,032 inch,
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The cobitar pin material appears Lo bhe mede

SAR LO20 asbtesl,
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