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r.XeegZ ee=M rele==i, 

0,0,en_of:yçiterlel_ad_01)»ot_of,.InvestUatî„çv 

. On April 19th, 1943 e  twanty-four NE 8620 Univertml 

Carrier track pinn were recolve:Jd from Allied Products Limitod„ 

Detroit, Michd.gan, for investigation c  It  wu  requested 'by 

the Deputy Director of Inspection e  inspection Board of United 

Kingdou and Cunadn e  Detroit, Michigan that these  pi  no bo 

given a thorough axamlnation„ since tles was a new grade of 

stool bens used by this fIrm for the first tïme. 

Letter dated April 17t1 	No T/10/C/1. 



track pins are  

Surface> hardnemt 

Core hardness 

•"!. 

Casa depth 

'Bend deflection 

.1 

•••1+ 

• 0.21 
0„74 
0.22 
0.016 
0.020. 

• 0 0 52 
0046 
0.17 

Carbon 
Manganese 
Silicon, 
Phosphorus 
Sulphur. • 
Nickel 
Chromium 
Molybdonum 

0010-0.23 
0.70-0.95 
0.20-0.35 
0,040 max. 
0.040 max. 
0,40-0 0 60 
0.40-0.60 
0,15-0.25 
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i.3.21ctilcation C). A. 2 .14 

The specification limitS for the Univeraal•Carrier 

650 ViP.N. 

24 to32 Rockwell 10 
(optional 

0.0121::o 0.020 inch. 

0.2504inch deflect:1On prior to the 
first crack  in the  case. • 

Drop 5.mpact 	.Pin;5-have to withstand 45 foot 
pounds without fracturing. 

, • 

Chemical Analysjsg 

Aei; found 	Specification WI; 0620 
Par  cent.  - 

Physical Tasts 

.A tensile 2pecimen e  0252 inch  in diameter', was - 

wachinad from the core of a - pin.  •The elongation Was taken. 

for 	gaugo'iongth. 

TensIle•strongth 	•- 	150,000 Pusol. 
0,1% proof  stress 	 • 85000  
Elon,sation,  • 	,• 19 per cent. 
Reduction of Weaa 	• 54 

Bond Tests: 	 • 	 • .• 

• Bend tests were parried out using the Amsler 

Universal tasting maChine„ A 12-inch radius and 0-1nCh 

centres Woro use'd.. An extensometer wàs employed to donote• 

the deflection In. inches. Table 1 ;Ind1eate3 the results 

•,obtalned. 	 • 	• 	•• 
, 

- (dontinued On next page) 



6 
7 

9 

e. 

4L. 

0.420 
0.490 
0.230 
0.537 

800 	1,400 
850 	 1,400 
550 	 ' 	1,300  
850  . 	1,325 

• 
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(Bend Tests, cont , d) 

Table 

Deflection at Load at 	Load at 

	

Pin 	first crack, 	first  crack, 	break, 

	

No s 	in  inches 	in 2.2.12:211— 	ln_pounds  

e•••••■■■••■■■••■•••••••■•■•••■•••■••••■••••1•11 

Drop Impact Tests! 

Drop impact tests  were made on the pins, Six pins 

were tried aid all passed  the  test, Cracks, however, ware 

seen on the  surface. Figure 1 illustrates the sin pins 

which were ';ested, These  have been  magnafluxed to show the 

cracks more  clearly. 

Ficure  1. 

—e- -euelMbletaiMMUMMIMMMOMMOMmillumimMIMMI 

MAGNAFLUXED  PINS AFTER IMPACT TEST. 



Surface hardness 	Core hardnes 
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2ase .  Doje4 

Six pins were touted for case depth, using a 

Brinell microscope on etched transverse microspecimens. 

The results wereg 
Inches 

0.016 
0.014 
0,014 
00014 
0„016 
0j)14 

Hardness 

Surface hardness and core hardness of six pins 

are shown in Table 1I. The Vickers machine and a 10-kg 0 

 load were used. 

Table II. 
•a • me 	 e • • • f C. a s. • r 

Pin  No  

1 
2 
3 
4 
5 
6 

715-752 
579-854 . 	376-417 
724-762 	 350 
743-813 	 401-421 
599-724 	 323 
743-047 	 385 

PPP3P-»11,M 

A transverse microspecimon was out  from one pin 

and polishod. Hardness readings were taken across the 

Lace and depth-hardness curve plotted. Figure 2 îllus-

' trates this curve. 

• 

Figure 2 ts on Page 5. 
Text is resumed on Pago 6. ) 
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kicroscospic  ?,xaminatior! 

transverse specimel: cut from  u  pin was pol!shed 

and then etched In 2 per  cent  nit&l. Fli.;ures 	and 4, 

phOtomicroGraphs &t X500 and -.X1000 nlagnIllcation of tl.w 

core and casc respectively, illustrate the structure 

obtainecL :t41sure 4 was'taken  at the .:11rface. 

coRY OF PIN. 
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X1000, nital etch. 
STRUCTURE  UP CASE, 	white constituent is retained 

dilîtîâlei7-  Note coarsely acicular structure. 
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Discussion 

The chemical analysis conforms to the specification 

11MIts of  NE 8620 3  

Excellent core physicals have been obtained, 

The pins passed the bend tosiowing good 

elasticity of the case.  A load of 1300 to 1400 pounds was 

necessary to fracture them, 	 • 

Tho pins passed the drop impact test,  Cracks were 

 seen on each pin after the 'test, This Is normal e  as most 

hard cased pins tested. In these Laboratorles.have usually 

shown cracks on the surface  after being subjected to the 

test, 

Satisfactory case depth has been obtained, 

The pins -Investigated in this report have hard 

cores 9  which  are  outside or the hardness limits as specified 

in Canada. By passing the other tests required by the speci-

fication theyhaee shown that a satifactory pin has bean 

produced, It is felt t:;.hat thsse pins should give good 

service, 

Tho retained austanite and the coarsely acicular 

structure of the case indicate that the pins were quenched 

from à high temporature.e„ 

CONCLUSIGM 

1 0  The Chemical analysis corresponds to the 

specification limits for NE 8620 steel,, 

2, Excellent core physicals.have been obtained, 

3, The pins passed the bend tapt requirements, 

The pins passed the Impact test, 

A satisfactory case depth was obtained, D o  

(Continued on  next page) 
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(;onclusions, contid) 

6. High core hardness is evident. 

7. Structure indicates quenching frum a hieh 

temperature. 

3.  These pins should give good service. 
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