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grlein_of Materlal_nnd_Oblect_of_Investigation: 

On Feioruary 2V -the  1943 9  Dr, C, W, Drury 9  Dlrector 

of Metu11urgy 9  Army Enginoorin DesIgn Branch °  Department of 

Munitims ead Supply, Ottwya 9  Ontario 9  submitted a broken 

track pin for investleAtion,  The ro(.iulsition racJivad 9  

No,' 51.1,9  AWE Lot Da, 10 9  reportod that Ulla pin had  ben 

 produced from SAE 3115 bar stock and had failed in a Campbe11 9  

Wyant and Ouanon ice t:eack link aftor 102 miles of servi(',00 
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Ttiio pin fa.118d at z poini:, about tkiri6 :€nahRs from

11
the headed anc3o The fa•acturn :nji.catgd a sudâen fsilors and

showed a coarsely -ra»uls.r s1:ruct:rre, Figure 1 illustr•a`^®q

the fractured s'.zrlt's.ue of the pâ.n.
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(Chemical Ann9slo 9  cent a)  

ne British specifftslanon for track pins is 

BSS 5005/102 9  with the lx)].10.(11:trag 	t.;s:. 

Pexr cent 
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A 0 0 505- 	- d amo tor ter, 	test ape c men s;qtas 

taken from the obre of the pin. 

Ten 211a strmgth 
Yield - 
Elongation .in 2 inches 
Reduction of erea 

81 p 750 ps0i0 ' 
57 p  500 D, S 
53,5 per c en t 
72 

Grain Si z el 

A Mcquald-Ehn toot was 'carriad oUt  on  

' taken rrom the pin, The grain. gizo wffl 5-6„ .  

a specimen 

Dopth Hareneso 

A transverse opecimon WAS eut from the pin, 

Hardness readi:ugs were taken across the polished face, using 

the Vickero machine and à 10-kilogram load,  The  results were 

Distance from the 
Surfaco, ln inchea 

• 0,350 
0,ffl 
0 0 210 
0 0 180 
00140 
0 0 060 

• 0,025 
0,008 
Surface  

V P 

228 , 
. 232 

253 
254 
285 
333 
642 
752 
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Depth .of Case: 

The depth of case was measured,  usina the Brinell 

Microscope. It was 0.023 inch (measured from surface to 

first point of colour change, i.e., black to grey), 

Microscopic Examination: 

Transverse and longitudinal microspecimens were 

cut from the pins. They  were  polished and then examined, 

in the unetched state, under the microicope, The steel was 

not free from taclusions--some silicates were evident mad a 

small riurrib8r of  ondes.  Specimens oteled Indicated the 

structure of the core and case shown in Figures 2 and 3 

taeen t X5,")0 and X1000 magnifications rus/ectively. 
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X50,), nital etch. 

CORE OF PIN. 

(Mainly  ferrite-white constituent). 

; 

zr•ei 	L.  • 

X1000, nital eteh, 

CASE OF PIN, 

Tempered 
martensite, 

Discussion: 

The steel used for this  pin corresponds  to BSS 

5005/1D2 rat;her than  with SAE  3115  stated  in  the requisition, 

The  appearance of the fracture indicates that the 

pin broke instantaneously. This would suggeet failure by 
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(Discussion, contd) - 

impact. Metallurgically:, this pin appears to be satisfactory 

and Is not significantly different from the regular production 

pins which have glven satisfactory service :In the 'oast. It is 

possible that the failure was due to eioelo subsurface crack 

Incurred either in the rolling or quenching'operation. It is 

not poselbla i  however e  to provo this. 

CONCLUSIONS: 
'.;fezU .` ..111r.œ..Z.)1,-ere:=1Z742e, 

PO METALLURGICAL CAUSE FOR FAILURE COULD BE 

FOUND. 

The pin broke 3 Inches from the headed end. 

This  Is the point at which Vulentine pin failures usually 

occur. 

The grain size was 5.6 Moquald-Ehn. 

The steel conformed to the sreolfication 

limits of BSS 5005/102, 

The case depth of 0.023 inch was satisfactory. 
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