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prwaL9KMaterlaald_pbot_of_Invostletion 

On. April 22nd, 1942, Dr, 0, W. Drury, Director of 

Metallurgy, the Department of Munitions and Supply, Ottawa, 

Ontario, submitted •hree broken Universal Carrier track plffl 

for Investigatlon *  One of the pins was headed and the Canadian 
.,- 

Ac= Screw and Geer Oempsnys trade 	( -mark A was eitamped on. it„ 

The other two had no Identifications as to whore they were 

produced. It was requested that possible reasons for failure 

be determined‘ 



Carbon 
Manganeso 

?boophorus 
Sulphur 
Nickel 
C•roreum 

TV. 

f-re 

Carbon 
MançAnese 
Silicon 
_Phosphorus 
Sulphur 
Nlckel 
Ohromilua 

0.10 - 0.20 
0,30 - 0,60 
C,15 min„ 
0.:040 
0.050 max .,  
1,00 - 1.50 
0.45 - 0„75 

0.21 
0..52 
0,31 
0,041 
0,,017 

un 
0 ;14', 

0,62 

• 
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Morescoec fl;xaminatic,n 

The throe pins were broken at a point about three-

quarters of their lengt. ,, It could not be ascertained, homver 

that all throe pins broke at exactly the se  place with 

respect to their position in tho track link »  since only  one 

pin was headed. This v.n railed at thpee-quarters of its 

length measured from the head. Thl would be just before the 

edga of the outsIde eye on the three •eye s .de  of the link. 

The surfaces of the p 1 n2 were coated unevenly with a layer of 

rust due to exposure to th(_:,  atmospaere for 3o1e time 	It wael 

Impossible to d  toi:aLe from the fractures whether fatigue or 

:Impact caused the failure. 

ulhomiral 

D:v'I1  xi;  wre takon from the cor 	of the thrao 

pins for churIcal analysis 

Per cent) - 

No. 1, • 'Headed Pin - Oanadîan Acme Screw and Gear Co 

As FOUnd 

0.15 
0„,41 

0.042 
0023 „  
1.59 

Not detected. 

speolfeiIcion S.A.E 
alb 

0,10.- 0 0 20 
0,50 - 0.60 
0,15 min e  
C; ()4 max„ 
0.05 max. 
1.25 - 1.75 

No  2. - Source not reported, 

Pound s o  A jr,i, 	311  

f,Gontd:nmed on next pago) 
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(Chemical Annysis„ coult 9 d) 

cent) - 

No„ 3„ - Source  uni  nown „ ... . 

As Found 	 S0A,E. 3115 

Carbon 	_ 	0 °19 	 0010 - 0.20 
Manganeee 	- 	0.52 	 0.30 - 0060 
Silicon 	- 	0.24 	 0 015 min. 
Phosphorus 	- 	0.056 	 0 ° 040 max .  
Sulphur 	- 	00'021 	 0.050 max. 
Nickel 	- 	1 0 40 	 1.00 - 1.50 
Chromlum 	- 	0,62 	 0,45 - 0.75 

Hardness Tests: 

Hardness tests taken of the surface of the pins _ 

showed considerable variation due to the uneven layer of rust; 

consequently e  they are not truly representative °  An average 

taken from a number of surface tests is Included In the depth-

hardness relationship shown below 0  The hardness tests were 

carried'out on the Vickers hardness machinepusing the 10-kilo-

gram load °  

No. 1. - 

Canadian Acme Screw and Gear. 

Distance from the  surface,  
in inches 	 V0P,N„ _ _ _ .... . 	, _ . 	_ _ _ „ 

.0.21 ,,,.4.. 
, 0.07 	 - 	 256 

0.05 	 - 	 (- ilgr, .,,,,, 
0.05 	 250 
0 0 02 	 - 	 378 
Surface 	 - 	 7 •5 

NO0 

0.21 	 - 	 376 
0.07 	 - 	 366 
0 ° 05 	 _ 	 380 
0 0 035 	 - 	 380 
0.02 	 - 	 421 

. Surface 	 - 	 750 

(Continued on next page) 
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(Hardness Tsts e  cont 9 d) 

No. 3,„ - 

Distance from the sur l'ace„ 
in taches 	 V.P.U. 

0,22 	 _ 	 224 
0„08 	 - 	 342 
0.06 	 - 	 333 
0.05 	 - 	 345 
0.03 	 - 	 345 
0 0 015 	 - 	 421 
Surface 	 - 	 720 

MI ores copi  e Examina .blon 

ql, 	 Micrespecimns were cut from the pins at points 

1 

about 0 0 1 Inch from the fracturad ond. The spoei.mens were 

examined both in the etched (nital) and unetched condition. 

The unete:thed speclmans abpvvd tbat the steel vms quite 

clean. Figures 2 to 7 at t".ue end of tbis report show the 

structures of the cores and the cases. The former were taUen 

• at X500 magnificatlon and latter at X1000. 

it will be noted from Figure 1, which ls a macro-

scopic picture of the mounted and etched mf,.crospecimDns„ that 

the case of Sample No. 1 Is worn unevenly. At the extreme 

right  the  case lo completely worn away. The other two samples 

show that the pin  has worn '1-1  a ralrly uniform. manne:e. 

(Figure 1 appears on next page) 
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(Microscopic Epumination e  cont'ld) - 

Fiure 

No„ 

• 
e■-■ o 

MACROMAPII OF THE THREE 1:TCHED 
micnospEcImENs. 

Discusslon _ _ „ 

The chemical anasIs shows that the two pins 

Nos. 2 and Z, e, whose source of production was not known e  

are from Allied Products Limited e  Det':coît e  MiChigan e  since 

they conform to the s-oecification limits of  S0A  h 3115 steel. 

This plant han been usin.g 3115 steel for their Universal 

Carrier track pin production. 

The  l'iacroscopic e .xaminaMon revealed that the 

three pins probably falled at aàmroximately the same place 

(this coul a  not be verified, due to the fact that only one 

pin was headed). It was i.:(11possible to determine  front the 
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(Discussion, contid) - 

fractures whether the pins failed due to fatipr;ue or to 

impact. 

Figure 1 shows that in'...:Din Uo. 1 (Cananan Acne 

Screw and Gear Co.) the case  bac  been completely worn away 

at two points. This indicates that the pin was jammed in the 

:link and this would consequently be the  me st  probable reason 

Cor its failure. The Allied. : ,roducts Limited -2ino, bowevr„ 

gl› 	do not indicate,pm ..:.nii ,,. The very fact that they did. 

break 71'.1.lows that tho pins as at present produced have a very 

low margin of safety. 

It is reported that 1 or 2 Der cent of the universal 

Carrier pins are failin. It is felt that with this light 

vehicle,: pin failure Éhould be a rarity rather than a citron le 

 occurrence. Steps should be taken to produce a 'etter quality 

pin to increase the maren of safety beyond the point obtained 

at present. 

In order to idently breakaes with their causes„ 

a field system should be.tituted whereby all the available 

information regardîna a pin orlon  to apd at  the  time of 

actual failure will be reoorded. This report, aloni.2; with 

the broker:. ,:in (and, if necessary, the links .in which the 

pl.n broke) should then be submitted to the metallurecal 

laborator7  for  :.nvestlatien. In this way the cause of 
, 
failure will be more readil7 identified and subsequent -Improve- 

mom; of the  pin c?.n be expected, 
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CONCLUSIONSg 

1. Pins Nos. 2 and 3 were produced at 

Allied Products Limited, Detroit  e  Michigan. 

2. The failure of Pin No. 1 (Canadian Acme 

Screw and Gear company) was due, in . all probability, to 

• jamming in the track link. 

3. Pins as at present produced do not allow 

enough margin of safety. • 
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• 
X500, nital etch. 

CORE OF CANADIAN ACME PIN. 

ElEM.2_1°  

X1000, :Ina]. etch. 
CASE OF CANADIAN ACME  PIN. 

X500, nital etch. 
CORE OF PIN NO. 2. 

Figure 5.  

X1000, nital etch. 
CASE OF PIE NO. 2. 

Figure 6. 

X500, nital etch. 
CORE OF PIN NO. 3. 

X1000, lata.,_ etch. 
CASE OF PIN NO. 3. 

=========== ======= 
SLG:GHB. 


