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C TTAWA 	Decelnber e th, 1943. 

F E P 0 R T 

the 

07r2, LjW5SING AND :j1..1LUR&ICAL LABORATOIES„ 

Investigation No, 150. 

Investigatim of Three Canadian Dry Pin 
Track Fins'Which Failed in Pield  Test. 

21.!eilat3ria1 and Oblect of InvestitYation 

On Decenber  ist e  1943 e  àr, P, C, ..1.1son, for 

Inspectots  General e  Inspection 3oard of United ''..ingdom and 

Canada,  C.ttawa, Ontarie,  subitte four S e A,E,  9255 track 

pins for investigation, Thr,es of these pins had broken dn 

a field  tost at kontreale  'Llebec e  two  nt 1,362 miles  and  one 

at 1,372  niles,  An unbroken  pin frein the sari  e vehicle was 

included in the shipmsnt e  for comparison, 

The  field tests hiid be en  made in order to determine 

the followln7; 

(a) Tbo  effect  of  using. :-;yanicled 	which had been 
re-rawn  to  40-44  - eckwell hardness,  This  is 

 below the  present  nardneas  spec 4,f1cation of 45-51 
àockwell  'G', 

(b) The effect of eeversing the track su tilat te  grouser 
cae  in contact  with• the ground first fter revolving 
around th  sprocket, rather thcn being the trailing 

- part as  in  the  stmdard  assembly. 

The threo pins had  • ll failed in the rtilht  track 

which had  ben roveed, No pins had  failed on the left track» 

 which was !;.unn1n;7;  in the normal  way*  up to  1,500  miles, 

A complcte netallurgical examination of these  pins 

waî, desired, 
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Macro-Examinttlon 

:xJ.3mination of the forid surftees rev8alea duolex 

1ractu35.s e  2.:7!.1n 1]f.a8soc1ete:1 wlth fatisue 	 ?isure 

shGws tl.o surface 	f two pins, 

'2wo  of alc plït 	c,t 9  point  approximately three 

inches frci - 	ri .lrYttinj tip; Piu;ure 2 showl  a failed pin 

placed  alcni:side th  c 	 pin for ccmparison 	surface 

on the  latter pin hao brrou,2;fid, circularly at 	point by 

some imperfeet;lon  in th,  Un 	-,ie-hole.  Th  thLr  pi.rt 

inch  ,Ds f,-om  the 

T  • 	 PINS. 

T•ïzite 

Cunt  inued  cri r, 	p ti.E;e 
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(Macro-Examination, conttd) - 

EIF;ure 

• 

Wear Data:  

• 

1ea3unement2 wern taken of the wear on the four pins, 

..mitp readins were lullde, with a inlercmeter e  at paclh selected 

	

point on the pin, These ware at riClt ar . ;:.3 to•eash other, 	
. 

The followin  diagrwr indicates  th;  relative  pcsitions  at  - 

which the  pic  Às were Tleasured; 
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DIAR;ilf!  OF  U,!:ASURUMENT POSITIONS. 

le  first clumn in Able I  desigpates  tbe shoe 

number from wàich  the pin  was taken, 

(t.ontinui.,d on next  race) 

,  7 
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(ear Dat s  contle. 

TABLE I, 

;f4ear  Measureraente t_Ininches. 

SUO  h0. 
lA 	1 	2A 	2B 	• A 	3B 	4A 	_46 

12 	06808 0.811 0.797 0.797  0.798 0.795 0.794  0,790 
29 	0.810 0.811 0.811 0,e06 0.791 0,797  00 009 0.609 
54 	0.604 0.305  0 ) 807 0 0 807 0,789  0 6 783 0,804 0,604 
63 	0.2.05 0.806 0,80n  0.8Cze  0.802 0,802  0 .796  0 .7ü6 

Shoe 
No 0 5A 

[  Mean°  Yax," 
's•B 	6A 	68 	7A 	7B 	Wear 	Wear 

	

12 	0.&D6 0„606  0.805  0,603 0.811 0,81 

	

t(Contld)  29 	0 0 600 0.799  0 6 801 0 6 802 
54 0.6U  0,802 0,806  0,806  - 

alre 	 .111. 

..,=====>*"=e0Z521111=11=1W5111:11111=33=1Carr. 

CM. 

0.013  0 0 025 
0.010  .0 0 004 
0,01$ 0,009 
0.012  0.019 

• Mean wear  =  0,815 minus nean diameter. 
" 1,1a;cimum wear = 0.815 minus smallest diameter, 

Hardneas:  

Rockwell 'C' harèness readings were taken on  the  - 

surface s  1/16  inch below the surface s  and in the core of the 

pins,  Table  II  outlines the results obtained: 

TABLE  17, -  Hardness. 

	

Shoe 	Surface 	1/16 inch 

	

No 0 	Hardness 	from surface 	Core 

12 	39,5-41 	42 
29 	40-41 	 42-43 
54 	41 0 5-4'2,5 	41-42 
63 	42 	 41,5-43  

40-42 
44 

42-43 
44-44.5 

2.2.2n:11-Winess SurvUl 	 • 

A  transverse section was cut from one of the  broken 

pins and a  ilardness  survey was made  across the  face s  using  the 

Vickers hardness machine  and a  10-kg. load. 

(Continued on next page) 
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(Depth-Hardnosa Surva7 9  oli -Ud)  - 

Distance from  the 
7;H 	 sureace ir lnehea 

405 	 0.276 
405 	. 
409 	 0,118 
421 	 0,079 
401 	 0,05Zz, 
425 	 0,043 

• 0.024 
425 	 ne 	 0.020 

45-437 	 Surface. 

leicrosculc Rxamihution: 

A transvsrse sclotiDn was cut from one of the broken 

pins °  It was polished and ethed in 2 per cent nital, 1Pigure 

3 9  taken at X1000 magnification, illustrates the structure 

obtained. 
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3TRUCTUIU1 OF COU, 

Tempered :artenaîte, 

■•••••• 

.Jiscussion: 

By ronning the track backward (grouser meeting the 

u'olind first after coming off the sprocket) 9  more reversals of 

stress have been induced on the pins, causin&; fatigue failure-

This is denotec': by the duplex fracture observed  on  the broken 
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(Discussion, eentId) 

pins, These pins have been drawn to dockwell  ICI 40-44, which 

is below the specified hardness of Rockwell ICI 45-51,  At the 

lower hardness the pins are more subject to fatigue failure 

than at the higher hardness ;  eince fatigue resistance is 

directly proportional ta hardness, 

The hardness of these pins was lowered in order to 

raise the impact resistance, Previous far.:ures on normal 

running track suggested that breekages were occurring dus to 

impact, The lack of any pin failure on the loft  track up to 

1,500 miles indleates tint for track running in the normal 

manner (grouser is the treiling part of the link) a.lower 

hardness pin is desirable,. 

It should be peinted out, however, that IP fatigue 

is the only cause for pin failure in the right  track running 

backward tleis can be improved by using higher hardness pins, 

i,e 0 , within the specified hardness range, 45 to 51 Rockwell 

ICI, This would increase the life of the pins and also result 

in greater wear resistance, 

The meen wear of the four pins examined is 0,0091 

inch per 1,000 miles (using 1,375 miles as average distance 

for all four pins), This compares very favourably with the 

mean wear per 1,000 miles obtained for pins which had gone 

approximately 3,000 miles, Our Investigation Uo, 1544 

(December 1st, 1943),indicatee P. wear of 0,012 inch  per 1,000 

on headless pins which had not been centreless-ground but 

recarburized by cyanide to the specified surface or core 

hardness of 45-51 Rockwell ICI, Investigation No, 1470 

(May 8th, 1943),.on'hcaded pins also not centreless-ground  . 

but cyanided, showed that for pins Which have gone  2,486 mies 

the mean wear per 1,000 miles was 0,0064 inch,  It can be seen 

that the wear on the pins examined herein is normal for the  . 
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(Discussion, contld) - 

hardness ( 	' CI 40-44)• to which they were drawn. 

Table II silows that the cores are somewhat harder 

than the su.efaces. This may be duo to either (e) sliet 

deoarburization of the eurface or (b) insufficiert length of 

time  in the draw furnace, 

Tne microstructure obtained is tempered martensite. 

••••••■■•■••■• 

ODNCLUSIONS: 

1, 'The pins failod duo to fatigue 0  

2, flevereing the track from general assembly 

practice  inducee Ereater fatigue stresses on the pins. 

3, Lowering the hardness range from Rockwell , CÏ 

45-51 to hock -well 'CI 40-44 has produced a pin with more 

resistance to impact, as shown by the absence of failures on 

the standard assenbled track, up to 1,500 miles. 

4. Nomal assembly practice appears to produce: 

(e) High impaet stress, 
(0 low fatigue stress. 

;evorsed assembly produces: 

(a) High fatigue stress, 

The impact stress  ha  not been determined in 

the field. 

e, Core hardneseee are somewhat higher than 

surface naedneeses. 

•. An 0,0091-inch wear has occurred per 1,000 miles 0  

•••••••••■•■•••■•■•■• 

fie conuaondati  one:  

.l  
1 	It would be of interest to run a track with higher- .to 

hardness pins in the rever  1  marner, This would increase the 

fatigue  11f  e.  of the pin s . It would also determine whether the 
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(ecommen4at1ons ;  contqd; 

impact stresses are lessened by  runninr_;  t?.: track ir this 

manner()  

2, 'For cyanided pins 9  a  lower haniness  than to -- 

specified Uockwall  8 C 0  51  maximum is recomnendod„ 
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