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CTPAWA 	June 29th, 1913, 

R E P 0 P. T _ 

cf the 

ORE 1::11E3SING  AND 	J.L1JTGI  CAL  LABOR.TŒUTES. 

7nvestirat1on 	le9„ 

i2xamination cf SAE D255 Canadian 
Dry Pin Track Pins, 

=========== 

OriM.n. of Material and ObltDct cf 	
• 

.5une 2.5ta9  1943, five 311E 925b Canadian pry 

Jn track '.flna rare receivE-.d from the Dcmirion Rubber 

Company LimIted (Dominion Tire Factory, Metal Ëroducts 

Division), Y.itchener, Ontario, aad a complete examinatie,m 

was requested, 
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General_infrmataa,SuITIA9d_w:kth Saeles 

Tn thè request letter, which is dated Juime 24th, 

1943, and sgned by Mr, D o  Ao Ma6donald of the Meta].  Products 

Division, the  following Jmformation mas supplied 

1 0  The  samples have been prepared from SAE 9255 steel, 

w•er•as the steel to be used  1n  production w.IJ. be UE 9280, 

2,  The raw cteel for  te  samples was obtained from 

the Steel  Company  or Canada In the form of cold-drawn beru„ 

Tho steel to be used by this company will be Obtained fron a 

different source and w••l be centreless-ground at the steel 

plant so as to eliminate all  bu; a maximum of 0 0 005 'inch of 

decarburizaion, 

A. 
 

The se  samples were ground on a cylindrical grinder 

whe•eas production pins will be contreless-groundo Duo tc 

this method of grinding s, it Îki possible thRt unequal amounts 

may have been T,emoved at different points on the  surface 

This will be overcome by centreloss-grinding e  

4 ,. As the raw steel for these samples was cold (,rawn 

to 0.812 inch diameter, it is understood that these samples 

are 

ar e  

all under  si se  

The method of preparation and 

ehown  in  the following table 

the size of eadh samp•e 

D iane t er AMC+ Url t r emove d 
Samp3.e 	of raw 	before heat 

N o 	• bay., 	tr ea tment 1  

Amount removed 
after heat 
treatment, in. 

Diameter 
of finished 
pin. in 

Neat tf.'reatment 

drawn at rf', Oe " - 

The pins were hardened at l62EP F„ and 
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DETAILS  OF INVESTIGATIVE WORK. 
• 

Bend Tests: 

Bend 

machine, using 

tests were carried out an the Amsler Universal 

a 12-inch radius block and 12-Inch centres 

Table I iholes the results obtained: 

Table I. 

Load, 
22Ma22 

9,750 
9,890 

Surface 
hare:nesn, 
Rockwell 'CI 

1 	46 - 50 
a 	48 - 52 

C,ore 
hardness » 

 Rockwall IC' 

55 
55.5  

Deflection, 
in 

_inches 

2,4, unbroken, 
2.4, unbroken, 

Pin 
No, 

Figure 1 illustrates Pin No 1 after the bend test: 

Irsur  1. 

(Approximately, actual size). 

0 0  
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Impact Tests 

Pins Yos o  6 and 9 were subjected to the drop impact 

test, a 50-pound weight dropped from cartaJm.holghts. Pin 

No. 9, having a surface hardness of 45-48.5 e  received two 

blows. The first was 350 foot pounds und tue second, 400 

foot.pounds. This pin was  unbroken after both of these impacts. 

Pin No. 6 (surface hardness of 45.5-51) was given one blow of 

ÉWO foot-pounds and it also was unbrokon. 

T ts  

Pins Nos. 6 and 2 showed varying surface hardness.. 

Readings ware made around the circum2erence of the pin »  using 

the Rockwell machine and the 1 C scale. Pin Wo o  6 showed 

values between 43.5-44 on one side and 47-51 on the other, 

in  No. 2 sho-iied 43-44 on one side and 40-51 on the other. 

DepUi hardness readings were taken on transverse micro-

specimens cut from Pins Nos 6 end 9, using the Viclzers 

hardness machine and a 10-kg 0  load. The recuits were 

PIN "i7.0„ 6 0  
Ditalce from 

•ï 0  PN 0 	surface, 
in inches 

Pni 
Distance from 

VflP0N0 	surface »  
indhes 

560 	- 	0,36 	 536 	 0.37 
514 	0.11 	 548 	 0.15 
514 	0 0 08 	 598 	 0,13 
483 	0.05 	 560 	 0 0 11 
446 	0.02 	 525 	 0.09 
420 	0.01 	 473 	 0.06 
405 	Surface. 	 416 	 0.03 

413' 	0.015 
421 	Surface. 

Microscopic Taamination 

A transverse speclmon was  out  from Pin No, 8, This 

specimen was polished, and then etched in 2  per cent nital. 

Figure 2 e  taken at X1000 magnification, illustrates tb,..D core  

structure. Figure  6 (X500) shows the structure of the pin 
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Pago 5 - 
' 

(Microscopic Examination, contid) - 

at the surfer-toe. 

X1000, nital etch. 

CORE OF PIN. 

Tempered Martensite. 
.0(.1 

":WOO, nital etch. 
STRUCTURE OF PIN AT THE SURFACE. 

Note presence of ferrite. 



SLG:G}1130 

00000000000 
00000 

0 

-  Page 6  - 

Discussion: 

.The pins gave excellent bend and impact results .. 

The surface hardnesses of the pins varied consider-

ably. This, of course ,  is due to the varying amounts which 

% 	were machined off the surface prior to heat treatment, It 

must be not that tue decarburization was not removed In 

any one of the samples, Pin No , 8, Which. had 0,035 inch 

taken off prior to heat treatment and 0,010 inch after heat 

treatment, still showed decarburization at the surface. 

Pigure 3 illustrates the presence of ferrite in the cuter 

zone of this  pin. 

Care will have to be exercised in order to obtain 

the minizmua of decarburization in the preparation of the 

bar stock. Also, in the heat treatmant of the centrelees-

ground pin, a carburizing atmosphere ehould be employed, to 

ensure that the7..e willbeno further decarburization, A :1-eee 

on the heat-treating furnace with heavily machined stock 

would readily show the effect of the furnace atmosphere, 

••• 

CONCLUSIONS:  

1, Good bend and impact results were obtained 

with the pins. 

2. Varying surface hardness was observed. 

3. Decarburization was not effectively eliminated, 

even in the most heavily ground specimen. 

aecommendations: 

U. The ber ntock should be carefully handled, to 

cive a minimum of decarburization, 

2.  The furnace atmosphere should be carburizing, 

to prevent rurther decerburization in the heat treatment of 

the pins. 


