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REPORT 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No, 1429. 

Examination of e am  Tank Track Rubbing 
Plates and Rubbing Pads; 

On May 26th, 1943, Dr, C. W. Drury, Director of 

Metallurgy, Army Engineering Design Branch, Department of 

Munitions and Supply, Toronto, Ontario, submitted for exam-

ination .(Requisition No. 465, AEDB Lots Nos. 607, 608, 609 0  

and '1,0; Report 13, Test 36) a worn and a new rubbing plate, 

both  me ,;:'.ato Drawing No. 187124, and a worn  and  a  new rubbing 

pad, made  to Drawing No. 164236. The drawings  of the plates 

and pads  also were received. 
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9P19e ,or APAY 2  , 
Request was made for the following 

Surfaee hardness and core hardness of the 

rubbing plates. end pads to see if thgy. conform to speel- 	e. 

fications on .the drawings. 

Suggestions for fmproving the plates and 

Pads.. 

3. Comment  on whether or not the present 

method of manufacture ig considered aatlafactery for the 

•production of plates and pads to resist the wear to whlch 

they are subjected °  

D 

P 

4 0  Comparison of the 

won  parts. 

properties or the new and 

Chemip.1, A1-4491et 

After annealing the samples »  the cases were ground 

off and drillings for chmleal analysis taken. Resulto vorog 

Worn Plato Worn Pad' New Plate New Pad rr,.....-,-..- t.,,,,,-- .,,,.---,,,--....c, 	 .,,r-- ‘-r.• ----,,,.....» 	 c.,:a.  •• ---4=t---,..lecunst.w. 	 es,....-,--...,,,,,e. --, 

(Per eentl 	. 
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0.71 	• 	0.76' 	0°72 

0,23 	0,52 	0.32  
0.010 	0 0010 	• 0°010 	0,011' 

• 0„039 	0.024 	00024 	-00027 
1.78 	1.79 	1.79 	1..77 
0.70 	0.74 	0.74 	0.73 

' 0 0 25' 	-0030 	028 	0.30 

PhYsic4,. 4w:P,m1:»A5?.9.ng 

After vory lightly polishing the surfaces of  the 

four parts (in .places that had not been worn) with emery paper »  

-the following surface hardness reading were obtainad 

(Continued, on rt9,rw.t page) 



Rockwell Hardness, 
Scale 

Worn Rubbing Plate 
Worn Rubbing Pad 

264-297 
572-599 
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(Physical Examination, eantid) - 

Vickers Hardness 
Number, 

10-Kilorram Load 

New Plate 
New Pad 
Worn Plate 
Worn Pad 

	

525-542 	 62,5-66 

	

620-642 	 63 -65 0 5 

	

272-281 	 24,5-29 
606 	 53 =55 

Cross-sections from the now plate and pad were 

poliehed and tested for hardness, The hardness values found 

were an follows: 
Vickers Hardness Number,9  

, 10-Yilogram Load 

New 21a_te 

Case 	 772-792 
Core 	 620-657 

New Pad 

Case 	 752-772 
Core 	 585-613 

xee..ott. P,,seget. 	 re+++ tee errc.-41- 	 et-,,ne, wee...cam cnroza.us.r. 

Followlng the carne  procedure with cmss-spotions 

from unworn portions of. the used plate' and pad, it was found 

that the cases were too thin to permit a hardness test on 

their e ns-section, while the cores  were  as follows: 

Vickers Hardness Number, 

— 	

Mic-,ostructure. 

Specimens taken from unworn sections of the samples 

were mounted in steel clamps, polished, and etched in 2 per 

cent  mitai, Figures 1 to 4 aré ii.hotomicrographs, at 1000 

diameters, of the case and core of the worn plate and pad, 

The white fringe at the edge of Figure 1 is probably 
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nitrides° The white at the outer'ee,:e of the wom 'pad - • 

(FigureS) may be either retained austonitehlto martensite, 

or nitrides° 

Figure 4, the core of the worn pad, is typical of 

the. core aad case of the new plate and pad, with the exception 

of their outer edge, The outer edge of the new.pad 0  dâown • 

unotohed In Figure 5 0  has material outlining the graine and 

in•globular form at Its - savface° The same condition waà found 

in the new plate °  The surfaces of these now parts bmv-e no. 

white constituent such as that dhown in Figures 1 and 3. 

Since case-depth determinations on  the  samples as 

receed was difficult, pieces from unworn parts of each of 

the  samples were annealed in lead °  After this„ the case  

depths from the carbon gradient peint of view (i(,e o , excluding 

nitriding) seemod to  be  p:pproximatoly .as follows? 

Cese depth,. in inches 

New  Plate ,  - 	 0 °022 
New Pad 	 0 0 020 
Worn Plate - No definite ihdication 

of carbon gradient. • 
Worn Pad 	 0 0 00a 

Discussion.  of Results? 

All  parts  were  made froM SAE 4340 steel. 	, 

Since some polishing is pocessary before satisfactory 

Vickers hardness readings can be tek on„ the surface  hardnems, 

value reported for the worn plate, in view of its very thin 

surface constituent,  is  not accurate„ The  white constituent  

at  the surface of this sample may indicate that it was nitrided„ 

but at any rate the nova was too soft and the case too thin to 

mako  the  part vi("ar well °  The propertIon of the worn pad,. which 

was not nearly so aovzrely ,deformed, 'NO r Ei much bettor, 

The new plate end 'p a d have oases and  côres  of the 
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(Discussion of Results »  contld) 

requisite hardness. The softness of - their extreme surfaces as 

compared with the interior of their cases là probably explained 

by the foreign material at these surfaces, » since the reaction 

whida.causod it may have slightly lowered the hardenabillty of 

that area. This condition s  which is somotimes . very difficult to 

avoid in carburizine 0  apparently does not extent inward from the 

surface more than 0.002 Inch (Figure 5) and so is of very little 

practical importance. Case depth is certainly not as deep as the 

0.030 to 0„0•D inch specified on the drawing but »  considering the 

hardness of the core »  this is not thought to be important. • 

CONCLUS I ON S: 

The nev plate È-ad the pad seem to have very satisfactery 

properties for wear reestaace and are »  especially in the case of 

the rubbing.plates 0  great Improvements over those formerly made. 

It Is understood that the specification now provides for 

a flame-hardening of the parts, This practice would result in the 

production of a cased zone thicker than in  the parts  under  examina

tion. In view of the high hardness of the cors »  however»  it is not 

likely>that the change in practice will lead to much Improvement in 

wearing properties.- 

The only possibility of improvement of wear ta these parts 

would appear to be in the use of a different type oe material and 

comparative service tests might well be in order, it Is thought 

that higher carbon material might wear botter and that the high 
carbon »  graphitic type stools might be worthy of trial, 
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0 Supposed Graphite in Carburized NE and SAE Steels e 
 " by Uohn Weichner and Roy WQ Rosh 
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