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On  March 23rd, 1944, three (Z)  SAE 3115 cased 

Universal Carrier track pins, supplied by  the Campbell, Viyal:t 

and Cannon Foundry Company, were submitted by Lieut.-Colonel 

A. V. Golding, Deputy Director of Tanks .&  M. T., Inspection 

Board of United  Kingdom and Canada, Detroit,  Michigan, One 

of the.pins had broken in field test. The other two were 

thought to be cracked. 

In the  accompanying latter (File No. 56492) 0  Lt.-Col. 

Golding explained that it was possible that these pin failures 

were caused by  the pin  rocking . about the centre lug of the 

track. It had been reported that recent failures at Windsor 

had been eliminated by straightening the Ford,  Windsor, links. 

It was requested that  a metallurgical examination  of  these 

pins be carried out  to determine (1)  whether  the  pins  met  the 

00A. 214 specification and  (2) the probable cause  of  failure. 
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Carbon 	- 0.18 
Manganese  - 0 D42 

Silicon 	- 	0.20 
Nickel 	- 	• .30 
Chromium - 0 039 
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Chemical Aril:11E11.8. : 

AS  FOUND 
Pin 

 
In 	SPt:CIFIOATION 

No. 2 	No  3 SAE  3115' I>er_deriu  Pin 

Sug,este:  ?urcasing specification. 

MmItalmlaa: 
Magnafluxing tranaverssly and  longitudinally failed 

to Show any cracks  in the two unbroken  pins. 

Impact Tests: 

One  pin tested  withstood the 45 foct-pound blow 

required by Specification 0.A0 2140 

Bend Test: 

one of the  unbroken ulna wes  tested  on  the standard 

bend test machine,  The.  first audible  crack  in the rase occurred 

at a deflection of  0.70 inch. The minimum  required by r;pecifi-

cation C.A,  214 is  0,25 inch, 

Casa Depth:  

The  depth  of case  was  measured  with  a  Brinell micro-

scope  on polished  specimens etched with  2 per cent  nital. The 

following results were  obtained: 

Pin No. 

1 (lroken) -  0.011 inch, 
0 -  0.008 n 
3 	-  0.007 " 

Hardness:  

The  Rockwell surface  and  core hardnessea are shown 
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(Hardness,. contld) 

in Table 

TABLOI.  	 
7171-77M-Wree277:  d'Anu HAA-n-YrESe 

:V.U.N.  10:Wei= 
• 

1 	: 	20-23 	 73 	: 	572-620 
2 	: 	24-27 	: 75-78 620 
3 	24-27 	: 75-78 	• 620 

• • • 
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Microscopic Examination: 

Microscopic examination of transverse specimens 

showed a core structure of lcw-carbon martensite (see Figure l e  

a  photomicrograph at X500 magnification). 

,  A typieal example of the microstructure of  the case 

Is shown in Figure 2 (a photomicrograph at X500). It is 

composed of fine martensite. 

Ileaseon  of Results: 

The chemical  composition cf the pins agrees with 

the  SAE 3115 recommended purchasing specification.  The core 

hardness  for the two unbroken pins, Rockwell 'C' 24 to 27, 

is within the range  required by Specification  0.A,  214.  The 

core hardness of the broken  pin  was 20 to 23 Rockwell  

The  caae hardnees  for the  unbroken pins  was 75 to 

78  Rockwell 'A! and for the broken pin, 73 flockwell  'Al. The 

case  depth of the three pins ranged from 0.007 to  0.011 inch, 

which is below the minimum specified by 0.A. 214.  It should 

be remembered, however e  that the case  bas been somewhat worn 

away in  service. 

The  martensitic microstructure of both  caae and core 

indicates suitable heat treatment, 

The broken pin has a core hardness below  the speci-

fication limits. This would decrease the fatigue life  and ae 
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(Discussion of  Results, contld) 

has been shown  on numerous occaaions cause  the impact strength 

• to become marginal. 

It is  most probable that the pin,waa in a badly 

warped link and as a result was nubject to  more severe fatigue 

stresses.  With the accompanying low core hardness,  it would be 

more prone to  failure. 

CONCLUSIONS: 

1. The chemical compoaltions of the pine agreed 

elith the SAE  3115 recommended purchasing  specification. 

2. The  core hardness of the  two unbroken pine is 

within  specification limits. Tho core  hardness of the broken 

pin is below  specification,  which would have the  effect of 

conferring  a marginal resistance to impact. 

3. The case hardnesu and the case  depth of all 

three pins are below  specification, probably  the result of 

wear during  service. 

4. The  pins  had been suitably heat-tr3ated0 

5. Low  core hardneas  of the*broken pin would result 

in  lowering the endurance limit. This,  combined with  the  possi-

bility that the pin was in a badly warped link,  would account 

for  early failure. 
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