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On Yobruary 1311 0 	undar Requisitiop. No„ 382 e  

A 0 E,D 0 1.3„ Lot Wo, 419 0  Report 9 Section A Tee 21 0  Dr„ 	W„ 

Drury Director of Methllurfe e  Army Enginaéring Design Branch e 

 Dapar•mnt of Munitions and Supply., Ottawa Onterio e  sUbmitted 

twelve Universal carrier track pins fôr ex1n&tio3i 0  It  ta s 

reportod that thosa wore representative of 4 6,800 SAE 2115 

pins, produced by Canadian Aome Screiw and Gear Ltd oe  Toronto, 

Ontarlo e  that were rejected by the Ford Motor  Company  of 

Canada because of failure to comply with• the specified  impact 

test of 45 foot-pounds. 
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(Physical Propertes„ cont() 

Tensile st:;:^elgth e  p o s„1, 
0,1 per cent proof stress, Deseie 
Elongation in I inch, par cent 
Reduction of area, per oent 
Rockwell "13 	ardness .  

Bend Tests 	 • 

Two  pins uera subjedtad to the specified bend tent, 

The Amsler Universal machine wae used and an extensometar 

was attached to denote when the 0„250*Inch deflection wan 

reached, Both pins passed this test end withstood up to • 

4250 pounds presaure without breaking In twee 

Pour of the twelve pine'wore subjected to tho 

specified impact test sud  one failed, A pin elich had  been 

 water-quenched in these laboratories was also tested and it 

broke, Table I  •shows core hardness (taken on Vickers  machin

10kg, load) and case depth of the pins subjected  to.  the 

Impact test, 

Table 

Condition 	°ore Hardness, 	Case Depth, 	Impact 
of Pin 	 V r n 	ln ;Inches 	Test Results 

As received 	 264 	 0,01iJ 	Passed, 
As. received 	 U, J. 	 r) e-t:',: 9 ,. , .e C.2 r, 	 Failad„ 
As received 	 232 	 0,020 	Pasued„ 
An received 	 262 	' 0„ 20 	• 	Passed, 
Re-heat treatse 	7193 	 0,016 	. Paemed,, 
Re-heat treated 	227 	 0,01e3: . 	Passed, 
Re-.heat troatodeP 	285 	 0,030 	Failed 

Heated :1.n neutral atmospher to 1600c' P, and oil quenched, 

neatod in neutral atMosphere to 1000 F 0  » ,jator quanchedo  
wad given a strese.eelleve dw at 3004  F, 

The carbon contnt of the 331 V„P„N, pin Ébove was 

0,11.  per cent, A pin having 240 core hardness was found to 

have 0 0 085 par cent carben„ 
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Grein 

The MoQuald-Ehn graiu size was 7-80 

Microscopic Examination: 

A transverse microspecimen was cut from a pin and 

examined under the microscope. The unetched specimen showed 

that the steel was quite clean. The nital-etched specimen 

showed the structures of  the case and core shown below in 

Figunnl and 2, 

- FleaLre  1. 

X500, nital etch. 

CORE OF PIN. 

FiEare ?. 

X1000, nital etch. 

CASE  OF  PIN. 

•••••••■•■••■■•eMem,eliallielma 

Discusnone 

The steel conforma to the limits set by the speci-

fication for SAE 2115 steel. The carbon contrit is at the 

lower  1iriit Analysis of three different pins indicates that 

the carbon varies from 0 0 085to 0.11 per cent for this heat  of 

steel, 

The core hardnesses of the pins varied from 230 ti) 

331  V.P.U,  It was thought tàat the firm was not getting  thl 
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(Discuaslon e  cont'd) - 

maximum core hardness possible on a water quenàh, perheps 

du(  i to quenthing from below the upper critical temperature, 

A piece taken from. one of the pins was water-quenched from 

1600°' F oe  she gave 396 V,P,N, (10-kg 4  load), Another pin  when 

su • jected to the seme treatment gave only 283 V,P,N This 

indicates that it is not always possible to obtain the high 

result shown ebove in fact, the high hardness may be unusual 

ane e•o to this pin , s having soee characteristic difference. 

Unfortunately e  not enough of  ie high-hardness pin. wta 

available for carbon and chnomium determinations, 

On.Q out of four ças rcceivede pins failed on 

impact, This pin had 0,032-inch caso depth and 331 V,F,14 core 

hurdremv. Tho riD-haat tz'oaocïe water-quenched pin vhich failed ' 

In  impact had 0,030.inch case deeh. 

The Dino paosed.  the  bond test minimum deflection 

of 0.250 Inch, 

The vi.hite fringe at the surface of the pins :12 a 

characteristic of those produced by this flrm o  It is felt 

tbat this may be retained_ austenite, The nitrogen contant 

of the case la normal for carddee oases. 

CONCLUSIONS: 

Some of the pins fall te h specified 

(a) impact tee0z, e  
(b) case depth e  

oore hadness o  

2, The two pins whio.b failed the impact test had 

.thick caees, 

(Continued on next page) 
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