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OTTAWA 	Auguat 17th s  1941. 

R E  P 0 R  T 

of the 

ORE DRESSING  AND METALLURGICAL LABORATOEIES. 

Investigation No. 170.2. 

Metallurgical Examination of Tracked  Jeep  

On 'in of Materi4 and Obitept cf Investifielon: 

On July 3rd, 1944, the Detroit office of the 

Inspection Board of the United Ungdom and Canada reque2tad 

(letter, pile No.  50028 Can 217)  a  metallurgical examination 

of ton  (10) Tracked  Jeep pins.  It was stated that  the  pins .  

wers made from  SA i1  9265 steel cil-quenched from 1625° F, and 

e.  X-0 tempered to Rockwell IC' 48 After heat treatment they 

had been straightened,  cent 1e'-round and Farco Lubrlzed. 
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The FarcoLubrizing  process produces an even blazk 

finish on tbe pins,  Standard practice for ISrci 

usually produces a coating (of from 0 00002 to C,C01  Inch  in 

thickness) which  consista of an admixture of iron and nana-.

nese phosphate. The coating acts as a ruse  inhibitor  but  Its 

chief function is to absorb and :etain lubritlant, After 

treatment s  the parts'or componens  being processed are  dipped 

in soluble  oil to which collcidai graphite is sometimes added, 

(141911£2.11.1ALI: 

One pin was softened and  analysed.  The analysis 

was as followsz 
TABLE  I. 

As 	NE 9262 
letermined Imcification 

Per  Con -- 

Carbon 
Manganese 
fhosphorus 
Sulphur 
Silicon  
Chromium 
Lielybdenum 

- 0.52 
• 0,74 
▪ 0,018 
• 0,036 
• 2,02 
• 0,26 
• Trace, 

0,55-0060 
0,70-0,90 
0.040 max, 
0,040 max. 
1.80-2.20 
0.25-0.40 

If )1 SS* 

.0•10.0.■OeumeeemeMbusolle.......emelmmmeapgem■mwr  	 *Im.memesuomMurnol■MMIY 

'Hardness Measurcuients: 

Rockwell 'C' readings were made on th  e surface of 

five  pins  s  both with  and  without  the 1,arco  .Lubrito  coating› 

The averages are listed in Table II  

rin  No. 

TABI1  II. 
eezencgume= 

Avora  e Rockwell ICI Eardness. 
Viith  CoatiEs yf_thout  Ceatl 

1 

2 

5 

4 

- 	45 	 45,5 
- 	44 	 46.5  
- 	44,5 	 44 
- 	44 	 45 

51 	 50 

le Tho figures listed are the averages  of 
five readings, 

Rockwell  eCe  roadlngs  were  ta1. ,1 on transverse sectics 



Pin 
NO  

: 503 
: 514 
: 525 
: 525 

rle •  

: 554. 
: 542 
: 530 
• 536 

530 

0.4 
0.9 
1.7 
2.4 
3,0 
3.8 
4.4 
5.0 
5.9 
6.6 

4••■■■•••••■••■•■•■••■••■■• 	  11111■••••••■••••■•••■•••••■••••••• 
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(Hardness Measurements »  (3onted)  - 

of  ail  pins* The averages of three core readings are  listed 

in  Table III. 

TABLE  III, 
mallaudingelMe=gzut 

1M1 

Hardness » 
 Rockwell  tOr  

1 	 49 
2 	 50 
3 	 51 
4 	 51  
5 	 53 
6 	 56 

54.5 
53 
51.5 
53 

••••■■••••■••■••■ 

Hardness surveys were made on one transverse 

section (f rom Fin No. 3) with both Tliken and Vickers hardness 

testers »  using 500-gram and 10-k11ogram leads respectively, 

Results are shown in Table V.  

TABLE IV, ma=====mg 
vicKmRs -nrmr----  

Distance frem : 	:  Distance from 
,e (54.48 » Pm. 	 V ° P ° N ° 

7 
8 
9 

10 

o 

0.2 	:  506 • 

0.4 	: 567 

0.6 543 : 
0.8 	: 572  : 
1 00 	: 567  : 
1.2 	: 581 : 
1.4 	: 587 • 
2.4 	: 562 : 
2.9 	558 : 
3 0 4 	• 561  : 

Physical  Tests: 

Two  pins wen:, subjected to a.  bond  test on  the Amsler 

Universal machine »  using  •-inch  centres and a i-inch-rs.dius 

block. Pin No. 1 did net break .  It is shown in  Figure le 

I.''ontinued on net  page 



Pin 
NO  

1 
5 dtr• 

Pkeearks 

Lntrokeri, 
E.rcken. 

eave•■•■■■•••■•■••••elman 

Deflection, 
inches  
5 /1 (1. 
il/ie 
Iblie 
15e6 
15416 15/16 
31/32 

1 

(Phu-sical Tests, crntgd) - 

PIN NC. 1. 

reficctien: 2.16 inches at 
2,150  p,Junds. 

Tho second pin s  Pin No.  5$  withstood 2,530 .3. ounde 

before breaking. Total  dcflsztion in the two cases wact. 

core hardness, DeflectIon„ 	LoaC., 
lîocIrwell  'CI 	inches 	2.ounc:',s 

49 	 Z016 	:7,15n 9 .6. 

56 	 1 .33 	2,53C 

All  the  remaining  pins were  thon sub:ected  to an  impa,-..t 

test  on  the C.D.P.  drop  limpact  machine,  usin3  4-inch centres. 

The impact was increased. from 50  foot-pouneto  400  foot-pounds, 

In  50  foot-pound increments.  None of the pins  broe. PLesulte 

are shown in Table V. 

TABLE&  VO 
11211W.WWCIS 

Pin 	Impact, 
N°. 	f"..1:2ZAL21e.. 

50 
- 100 

4 -  150 
6  « 200 

- 250 
6 -  300 
9 - 350 
10 - 400 

1...1■1111111.111•1•11ill> 	 peomIleMe.1.11%.■•••■■■■•111.•.100.1.7. 

le. 
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(Micro-Examinatio: 

There was no evidence  of banding -in  the pim 

examined. 

The structure was tempered martensite s  as shown 

in  Figure 2, 
Figur • 	e 2. 

XL:)JU s  nItal  etc-ho  

TEMPERED  MAR TENS  I  T.`c:  STP,UCTUU 

Discussion: 

The steel  used in the pins  resembled NE 9262 0  

with a eomewhat  lower carbon contente  Recently some trouble 

has been encountered with the precipitation of graphite  in 

SAE  9255 pins. The ad,dition of chromium (as  in  SAE 9262) 

would aid in the solution cf the graphite. 

The  effect of  Park°  Lubrizing on pin  performance 

can only be judged by field tests. 

The higher hardness cf Pins Nos.  5  and  6  might be 

caused by improper tempering. It appears that the producer 

was trying to control  hie  draw temperature to produce  the 

proper surface hardness. 



92CZ steel rather than 

• 

1 
Li:TO 6 

Cae(;11131 7:1 ; 
01.10-11“.•■■■111 	 avœuVe -ez 

Fr=  th c tests condur.ted e  the pine aupear to 

htor exceller: physizal prop3rties althouth the Lardnes is 

out -.)11  zontrelo -„-. 

The  pi  ne  are :aticructery motallurî,ically and 

..... 

et« 

4. 

chemlzallf,  even thouh they ara 

the SA  E 0265 slycified e  
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