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0 T'T A W A 	tai 4th, 1943, 

R 3.P 0 R T 
,M1W 	 •••• ••••• •••■ 

9f the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No, 1401. 

.  A Survey of Valentine Tank Track Pins, 

BaNnumegunset 

Abstralt, 

.  This report disousses the test 
results.obtained on Valentne  tank 
track pins, both of the cased and the 
homogeneous t77.pe, Prodaction pins 
from six manufacturers are thoroughly 
examined. Proposed specification 
limits ara outlined. 

MallOMIIi.lialime010.11,•■•••••■■ 

2£18y1  of Material and Oblect of  Investigation : 

During -january, 1943, Mr. H,  L.  Batton s  for 

A. D. Tecb2  of  the  Inspection :3oard of  United Kingdolr ,nd 

Canada, Ottawa, Ontario, requeued  that  these  Labcratories 

carry Dut a  survey  on tho 7/8-Inch  cased Valentine track 

pins of U.S.A.  and  Canadian manufacture, It waa fa?* that 

the data obtained' froin  such an  investigation would prove 

usefu/ in developing  a  proper specification for this size 

of pin. Since homogeneous  pins of the  SAE 9255  type are 



Numbor 

24 	Oasod o  

dass'od o  

•. 	12 ». Casod o  

24 	Cased °  

	

- 12 	HoMogen- 
- o ous 

— 
Cased °  

- 70 • 	Case°  

	

6 	Cased o  

Type 
em.r.re 

err:e_r•••••••••.7“el.a., 

' 

- Pàgo 2 

(Origin of Matarlal and Cbject 	ïnvestigation„ contqd) 

also approvad.fOr usa, - flg).res on those aro included In -

this invetigation, 

This report also.:OmbodioS:work roqucstod by  Dy o  
_ 

C o  W o  Drury, Diroctor or Motallurgy„ Army EnfOxloo:nas Design 

Branch, Department of Munitions and  Supply, Ottawa, Ontario, 
. 	, 	. 	• 	.._ 	. 	• 	. 

under. ReglAsition No o  344, .A.Ebri,  Lot No,  256„ January i5th 9  1945 0 

 and Requiïîtion 	AEbli.Lots WeS o '294 - and'295s -  January 
. _ 

25th, 1945 	 • 	• 	 - 	' 
• 

Tho following pins were) tocelvod for test work:: 

• 

• 

• 
Source 

Chicago'Area„ 
Kene,ngton Steel Corpno 

0 0 PoR o  Angus Shops, 
'Montrea1 0 ',qus o .' 

eCanngne 
Muskeen„ Mich o  

Cockshutt Plow . 0o 0 , 

• 

Taylor -Whar cop e  
High Bridge,' N o jo 

Ohio OrankÉhaft. Co o , 
Olovoland, Ohio. 

Oa1pbe11 0 :ffyant te Oannon„ 
Muskegon, Mich o  

' 

u-601 

NE 8620 

BSS 3005/102 

WP,86» 

BSS- 50D5/i02 

SAM::'925à 

, SAM 35  

.SAM .1045 

NE; 8817 

• 

Tholinterial from  th  o firot five sources -  in tho.above 

wer0.recei,Ved dUving theluenthsoobrUary.and March° 

Pins .freM:.. ,thelat 'three listed havbaon,inverAigated pre .Uously 

and .: t.he.:7 reaults,: from...those..Invostigations.  are incorporated. 

.hereta4n,order:to make the rport.complato with.reard to-the 

7/8-ineh.,size pin, 	,. 	 - 	: 	. 

O  
Our  Report' ofInVest..igation No„ . •1229, May . 21st,. 1940„ 
discusses the resUIta obtainod for NE 8819  pins o. 



ere 

to 

CT, 

• 

e$,Y91.Ye, 

0,11 
0 0 57 
0,11 
0,028 
0,022 
498 
0,20 

C 0 P Q R Angus Shoips: 

Carbon 
MangŒneao 
Silicon 
Sulphur 
Phosphoru8 
Nickel 
Chromium 

Specification 
BSS 5005/102 

015 max, 
0„60 max, 
0,30 max, 
0005  max 
0,05 max, 

1,50 	2,25 
0,30 ma5z. 

Cockerutt Plow Company .,; 	 Specleication 
A s '12 o wad. -------- BSS 5005i102 

• 
• 

CHEMICAL ANALYSIS OF PINS FAMINED IN-THIS INVESTIaATTQN 

Chicaro f‘rla ,  , 	 Specification 
As Pound 	NE 8620 

. PER  CENT  

. Carbon 	- 	0,20 	0,18 - 0 0 23 
Menganeso 	- 	00 89 	0,70 - 0,95 
Sflicon 	c., 	0,26 	0,20 - 0 0 55 
Sulphux 	- . 0,011 	 0,040 max, 
›Phosphorwii 	- 	0,013 	 0'0 040 max, 
Nickol 	. . 	0 0 50 . 0,40 - 0,60 , 
Chromium 	. 	0,55 	• 0,40 . 0,60 
Molybdenum 	•,L, 	 0,29 	0015 - 0,25 

Cee, 

• 

Campbel3 Wyont & Cannon- 	 Specification 
As Found 	NE 8615 

Carbon 	. 	0,18 	'00 13 - 00 18 
Manganese 	• - 	0,77 	0,70 - 0,90 
Silicon 	- 	0,24 	0 020 - 0,35 
Sulphur 	- 	0,012 	 00 040 max, 
Phoophorus 	- 	0 0 614 	 0,040 max. 
Nickel 	.. 	0,50 	. 	0,40 - 0,70 
Chromium 	- 	0,45 	0,40 - 0,60 
Molybdenum 	- 	0,16 	0,15 - 0 0 25 

Carbon 	' - 	0,09 
Manganese 	' - 	0040 
Silicon 	- 	0,22 
Sulphur 	- 	00 018 
Èhosphorus 	- 	0,012 
Nickel 	- 	2,17 
Chromium 	. 	Trace, 

0,15 max 0  
. 0,60 max, 
0,30 max °  
0,05 max, 
0,05 mx„. 

1,50 - 2,25 
0 0 30 max, 

• 

SAE 9255 - Specification Limits 

Carbon 	 0,50 - 0,60 
Manganese 	0,60 - 0,90 
Silicon. 	 1,80 - 2 0 20 
Phosphorus - 	0,040 max. 
Sulphur 	 0 0 050 max, 

(Continued on next page) 



( Chore cal Analyio of Pins Ei'e,amined e  .cont 

Specific .t,73, on Tay" or-. trih, 

pji 

e•- • 

„ 
C swhon  
Ma:0.2;4:1110 F3 
S 11.1 o on 
P1-)..o 43 pl.),C)Y2 	. 
5u.1p1-.t.uy.) 
N î clç_e 	, 
Chr omfi. -um 

	

00.0 . 	0,20 

	

) 0,30 	0,60 
0,15 min 0  
o„oe• 
0,050 max. 0 

  10 00 1,50' 
0,45  O75  

0,12 

C) 021 

0,45 

0,0à1 

J.., 41 
35 ,5 

3 F 01.1:fld 
Speeification 

SAE 1045 -  
'00Mpanr; Ohio ',anksh 

C ampb 0 11 	 annOR 

Carla on 
Mangano II 0 
Ph o phoru.o, 
SulPhur . 
Silicon 

 Nickel 
Chromium : 
Mo 1 yb d e nub. 

■■.• 

-74 

As Found_ 

(j;le 
•0 0 .80 
0,000 
0 „ 015 
0 0 2.7 

• • 	„ 44 	_ 
0,52 

• 0,24 	.. 

NE 8817 

	

0,15 	0„20 
• 0„, 70 • 	0 3 90 
- 0 c, 040 max 0  

0 ° 040  ma: „ 
0,20 - 0 0 55 
0 3 40 - 0 0 60 
0 3 40  00 60 

• 0 3 60 - 0,40 

• Carbon 
Mananeo 
E3ili oc'n  
Pho s phQr1U .o 
Su lphur 

Ô 0 4à. —  
Ô„80 

- 
, 0,022 • 
- .0,010 - 

	

0 .3 40 	03 50 

	

0,60 	0,i90 
,0,15 

0 0 045 max, 
Y 0,055 max, 

Tensile td st Spec imen. were cut •from the c Or e 

They were  •0,505 inch in . di mile ter and the elongation reported_ 

s for a 2.inch g aUgo length, 	able . "1 1 IS ts :the r o suit F3 

Opt inuéd on ; next  page ) 



Chicago Area 

Campbell, Wyant 
it Cannon 

C.P.R. Angug 
Shops 

AÇL.P.R. Angus 
W3hops 

Cockshutt 
Company 

Plow 

Cockshutt Plow 
Company 

Campbell 9  Wyant 
SI., Cannon 

Taylor-Wharton 

0 

25 0 5 

21 0 5 

25 

29 

50 0 5 

35 

12 

a 

66.5 

t7n 

70,5 • 

75 

26 

56.5 

g 	60.5 

; 	59 
0 
d 

d 

o 

• Page 5 — 

(Physical Properties 9  cont'ed) 

Tabld I. 

ifinDe 
Producer . : 	of 	g stress, 

g steel  
etrength g per cent g of are% 

.ein 2 .inchesk_per cent 

a 

1 1, 

g SAE 5115 .  

;NE 8615 

g. BS (1  
:5005/102 

g BSS 
g5005/102 

BSS. 
5005/102 

BSS' 
5005/i02- 

:NB 8817 

:SAE 

« 

* 79  e00 e 0 

g 

127 0 000 g 84 e 200 

• 71 e 200 

92 9 100 2 45 9,200 
u(3.1% proor* 
g 	tros) 
« 

85,500 	48e 800 

97,000 	54e 000 

138 e 000 2 8E4000 

: 	 . 
112 e 200 : 68900 	. 

(0.15'à proof: 
: 	stress). 

o 

o 

5115 g 

114 9 000 

g 100 9 000 

• Bend Tostag 

Bens',1 tests  were 'carried out on the Amsler Universal 

testing machine. A 127Inch reiu and 8-inch centres were, used. 

An extensometer was placed on the machine to i•dicato the 

deri,oction in inches. Regulte are given In Table II. 

(Continued on next pago) 

• 



• 

a 

o 

•g 

4 

0 'DD 600' 
4 

- 

1 (4 040 

C 1 0 

CC. 

ht 

Tocoo 

ayl or -Whar t on. 

C O W °  & 0 0  NE 0817 
9.  9 

SAE 9255 

9 

and 0,505 

and 0,505 ' 

6 , 

(Bend Tents »  cont.9 d) 	, 
• 

Table II, 

t crack gfirt ack 
S 	o 	 of 	 of o a. 

ncelaof 
^ • 

a 

e 	 n -1.Ve+ 	 • 	• 	 -?, 	 e 
.g 

— rep 875 g 14150 

at  pin  
•g 	1 ur 

, 

-

5

iiire:";:ffire -f,"1:61ér 
at Om 

g 	faiiuo , 

j.r.to he n 

Chicago 
et 
9 	• 

C o (*shut t Plow 
9 	9 

0 0 W„ & C. NE 8615 
9 

C„P„R. 
11 

VV  

g 
0 0 207 5 9 875 
0 0 198 50 
0 9 205 • 4 » 800  
0,250 4e  450 

f 

0 

0c 180  • 6 e  650 
0,215 • 7 9 750 

g .11 e  000' 
2 12p 450 
g , 4 9 450 

-r 

• 5,800_ 

100. . 
0 9 160 • 

„ 

g . 0 9 000 
e 10e  950 

0 

g 9 D 000 

7»  650 
g 99 300.  

. 	. 
8.s, 5. 00 

g 99 050 

g 16 0 200 
g 159 550 
e - 
g 12 9 200 

00750 
•- 

•C'• 

0,790 	 "I 3 750 	
, 

...., 9 	,.. 	. 

0 „ 970 	g 12 500 	g 
..-. 	 ,. 

0 °215. 	... D — . 

	

n 4 50 	n o 

': 	, 	• 	o 

0 c>  270 	2 • '5 p 250 • 	. ,., 

Unbroken at 17 9 500 load 
Lnch-doMootlon„ 

•finlycoUen at 17 9 500 load 
Inch deflecti on. • 

, 

v..- 
• 

Drop_impaot Teetsg 

Drop Ympact test's wora wade tudng a 75-1b 0  wolght„ 

Ôno drop only fr!om  th  o• indlCated height waelmado„ Failure 

in oonsidered t:.).be• a camploto,breaking,of the pin,, 

pansod pina ohow surface c,raokinE„ :  

• 

(Continued on next  page)  

Motet 

• 



1)  'a r 

1 
1 

200 
175 
150 
:125 
110 
100 

71:4  

200 
180 
220 
140 

tà 

nO
' 100 

- Page 7 

(Drop Impact Teosts,9  conUd) 

Oockshutt Plow Company. 

Oa pin was tes'Ged by dropping the weight from 
1.75 em._ Th1i.  pin passad„ Sn  pins which 
Were tented trOra 200 mn, all paesed, 

• 

- 
4 out ox 	costeed from eoo cm, failed, , 

Tbree (:,:f the unbroken pins did not show 
any cracks on 'the Korfeco 

Ohicapo Area, 

3 out or 12 pins trled,from 200 m„ failed, • Camee13 W-vent &  Cannon NE 861 ni 

Do, r‘f rirei 	Height, 
tested 	cm, Rene..rk 

Failed. 
Failed, 
Failed„ 

Passed. , 
 Passed, 

zu•re, ...v.e2.e.e,,aswe,r,resa.,-.,,,,nuem,.--ssmsa.,-...1..-el -tie 

SAE 0255. 

.of pins 
tested 

Height 
Of  drop s  

R .omarks 

• Passed, 
Failed, 
Pasoed, 
Failed, 

Ohio .,Crankhaft,Tocco„ 

No„ of-pins 
. tested 

Height 
of drops  

220 

Remarks 

Passed (case cracked 

Passed, 

On these pins the 75ïb 0  weight was dropped 
successively every 20 am, to the flnal 
Indicated height 

0 

• 



areneorn 

"0.ED7Ot the Wi12ëk:MbO1 .iCal:ID :r t,  The S At t 

have been,made tot.4epj? .5;Li.e.11f1,g1.?.r'e 	 w:dght) urAng 
• . 

, and VI,  i.d icate 	au.lt 

'knell Core Ha:P(10.0 4.4  Of,  Plx  r  
h eh P s o Imp t e 

Chioago 	C „W. et. C O  
NU:, 8615 

C--r› ay -tab 1 e c1.o 

Vickers maf.3,hîne 30kg 0  . 	• 	• 

nonse 	Tables In e  

ob te n ed 

not 1izt it C kwe 1 1 v13. so al e value s o  Tho 
, 

wa et used f.or the surfaoo hard- 

c r 0J.1 0 .  0 ck hut t SAE 9255 Toc;co 

?8 5  
200-206 

265 . 
•265 - 
270 . 

CIAT  

• 

rd 	r e ad ng a were taken . of  the  - , • 

the cores : of the pins .med. . : for, the ',impact tests 
„ 

a el.  Et 	 or  e ~ e  

).,and of 

ROckwell 

.00e  the 'Oa 

for harder °ores , Conyers ion!,s, of theae- hare,'!.neas readj.nga 
, 	- 

. 	. 	. 	, 	. 	. , , 
195-228 . ' . _ 290 _ ., . , : 216.2e,) - . , H165.180 	426-460 	194 
213-250 	270_ 	172.176 • 	: 156-162 	484-496 	222 
228234 • 	283 	169-172 	! 190-205 	 196 
195.200 , 	 153-156 	172,-190 • 	- : .:: -..1'.... 	' I 	215 - 
165-190 	 :205-216 	H 176-195 _ 
• 234 	 . - - 153-165 	Elffi-3200•'' 

165 ' 	 185;-205 • 	162I76,-  - 
210. 	. .. . - 	,. 	_ .- 	. 	• .. 	. 	 . 

195-210 . 	 • . 
235 

Table Iv a  - Br 11 Hardneea  of the C or es of the Pins 
Whl oh 'le ailed 	Impact To iia, -  

180-2 
290-305 
276.290 
297-313 

Contined on ào:É:t paàe) 



C,P„R, 	Cockshutt SAE 9255 Tocco 

436',47e 
432-459,b 
465-47 0  
810,618 
52? 55  
571.598 

631,844. 
635-652 
839-675 
671-,695 
614,635 

802-606 
598-610 

554 
546 
543 
569 

606 
644 - 

675-746 
741 • 

880-705 

611631 
554,583 
557-594 

481 

rage 

• 
(Hardness e  contd) 

frabb. ) Vickero Surfaca Ha:rdness of Pins 
Which Passed Impact Wests c, . 	_ 

OhiCkxg0 	C.W. & O. 
NE 8615 

590,602 	680,710 
568,614 	720-.725 
540, 583 	866,720 
601,626 
583',618 

° The abovc low hardnoss pins ahowod no cracks on  the 
surface aft0r the  drop impact test :, 

• 
Table VI °  TYlpkera Surfv,ceilardness of Pins 

M.1714ijirtglocUme,ot_Tecto„ 

Ç W 	UR 8615 

• 

Depth-li, 	• 

Traverse rid(m7ospecimens were  cut from tho pin 

of each  type..,  Hardnoss readings worc taken across the 

face  e  using the Vickers hardnes 'machine and a 10-ki, load °  

The depth-hardnems curves cbtained ore shown in Figure 1„ 

contInues 	Pa.ge 	c, ) 

• 



VICKERS' PVIMPeD HARD/VE.3'J /1/0/Y859S e.) 	 S,J1 	 0) 	 NI 

,- ...... 	 • • 	 • 	 • 

..... 
AP ..:  _.......ii 	,i; 

::,.. 

• . 

• i 

•
. 

1 

à›. 

4. 

...... 	 • • 

r- 
. 	• 

1 

1  . : 

   f 

471/3 
t 	 ; 

FiE huGHES OWENS t.:0. LIMITED N o  31% 2Otoissl  in  olt 	 U.40 
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U - i. E) t:;^.;-.'•.Pi f'1;pwas i'i-`.'.asllt'od 11s1.i:tg the Bt'ih ^ll

►ni.cr.°oocopa^ Only the Wt?aR oto'sarsd area was csonsidFa rrd F3;^

tho na:,^ ^ ^ The ri9 ^:iuW wQrE; Â

fiiîwn.
Broken an, 1111-Pa(-'--k'

,

Campbell, WyG.t,tt
tÿ ^i ci.lï^l} r11^ ^

t;oûli:swt,t 1'loï1'.

Am.

() Q C-J.o - 0 0 026
0,014 0,028
0=2
%02C3
flsta:!6
Oo0:?2
0, 018
0 ^ 03°r

cJ , 032 Cs &W
0oi1:?fi 0,006
0„0:30 _= 0034
0 o034

`.9nti22

0,035
0, M
,00^.

00 030 y 0,030

0,032 0,026

0, 02G = V028

O Q U9'5
0 ^ i) 9^

0

Wrn^3c>^7 :E^^,,^.r.^,.^.r.^t^.i;i... ^4a:i__. . ^ ^.r _.,... ....... u..... .

Trwx,vev.a.o xnirrospec`i.auen" were out from one p;în pf

each typo, They were polished and ca'i.ohod In 2 per cent pital,

fil1., p? totoxr1?. crogpa;;.ahs are taken ,^ ^X1000 nlaolL°loat1mo except

the c ores of Taylor -WI:xarton„ 'I'occoo and C€.^.mpbell,, Wjrwt wd



Ficure_4.  

Core. C a SH.: 

- Page 12  - 

(Microscopic Examinaticn 9  cont 2 d) 

Cannon's NE 8817. These ara taken at X500, The structures 

of all the cases are tempered martensite, the Chicago and 

Tocco types consisting of very fine nodules. The structures 

of the cores show varying amounts of ferrite. The Tocc case 

is spheroidized. The homogene(ms  SA E 9255 structure is 

tempered martensite. 

fUeluit2. 

Core  

Elemn2. 

Case 

• 
X10009  nital etched, 

CHICAGO ARF,A PI?. 
■■•op 

Elere; 

‘‘ 	
" 

1114,, 	111  «, 	 • 

• • • I:* 	'
•

•;«, 	' 	■ 

;••••«7" 	 ' 

ett 
• - 	. 	: 

.> 	 • • 	' 	.1. 	. 	-•* 	 •••••- 

- 	 • 	. 	,1••• • 
. 	 - 	. 

- 	' 	. • 	• 	• - 	• • Y 	• 	. r 

• . 	• 	' 	e, 	 s  ---.11.ât. 	• 

e 	•.• • ' 	ttI  
; 	

44i-Ve:i;; ■e:04. ...e 
' 	. 	'".7";•' 	t> 	e«.!‘  e•- •  

- ; 

„ 	 ••••.1. re / 

1. 	 :4:e•e•T: 	 .••■ 

4..  

I 	 •-:/s?,, 	&e: 
, - -• • 

,- • e 	 - •rf 
••`3,•:.,  ' 1 	 •- 

•e. 	• .4 	 f 	e ee" " . • 	 . 

• X1000, nital etched, 
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- 	SAL:  9255 PIN,  



n • 	-15 

DISCUSSIOW;: 
=e7e24.1=Te==.=2,1 

FRACUICE IN ENGLAND. 

a.obIegram (Cosio 242 i)' ) received from  London 

.England e  on December 2.9th e  1942 9  tho heat treatment given 

and general properties obtained for the 7/8-inCh Valentine 

pin are Outlined, The following is a brier synopsià of the 

contents of this cablegramg 

Heat Treatment - 

lo  (a) Carburize in m cyanide bath at 1615* F, 
eufficleat tine to give O.030to 0.035  in  
case 9  water quench and 

41 	 (b) Reheat, to 140(r P c p soak not more than 
10 minutes, water quench. • 

2. (a) Carburize at 1740° F o p air cool; 

(b) 'Reheat to 1615° F o , wator quench; and 

(c) Rsheat to 14000  F„ water quench. 

No tempering is required, A 

2 por cent nickel case-hardening steel is used, 

Tho above-mentioned  hot  treatments gave a. . 
minumum tensile of 78,400 p o s o l„ 25 per cant  elongation, 
50 per cent minuum, reduction of area s, and 60 root pounds 
notched.bar impact on tbe coru;D. 

Deflection tests on W..:Lentins pins from throe 
sources gave 0,60 9  0 0 (e 9  und 0,53 Inchat fracture with 
loads of 11 9 400, 12 9 100, and 11,600 pounds respectively. 
The samples vgried'in analysis, the highest belng carbon 
0 0 18 9  manganese C,61„ nickel 1,76 9  chromium 0.25, and 
molybdenum 0.10 per cent 

It i8 felt in 7eIgland that a pin having a good 
Charpy Impact aad a good bend deflection gives satisfactory 
service. Thoy have found that in soin  e cases failure in 
service is associated with  considerable failing-off'In 
resistance to,bend.  and  impact at temperatures or plus 50 
and plus 32 degro*s (F). The Vickers hardness gradient 
which has ben  found.to  give satisfactory service is ae 
followsl 

350 Prom surface to 0,015 in,Sh depth. 

	

740 	at 0,020 inch, 

	

670 	at 0,025 	e  

	

e7e. 	 n 
4..J 	 at 0,030 	9 

	

550 	et 0,060 ." 
160-230 9  core hardness. 

e 
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(Discussion e ,contl d) 

. 	 , , 
HO W DO  T.Fià RESeLTS OF 'P:CNS 	Oivf 	CONTI:NENT 

aeo 

C 0 'VI PARE WITH, THOSE OF ENGLISH. ,PROMOTION? 

- 	 - 

it mus t „fir t, be mentl one d that the sur face bardne ss 

minimun specified horc is 650 	50 V. e  N e  It . 	tha t 

ha.rdor ,pinS e  in spite of their higher  fat igne stren.gth e  may 

be notch -sensitive 	Sorter pins may hàve Loo low , fatigue 

strength and a1 So:9  ,Of COurso p  are subject to more rapid wear °  

,`..Chese pins ha-Ve boen. -ProduCed for some time now. and 

it would ID' e, interep"--,"ing CO  elnd.i-.%ut lirhether 'pins on Genadlan 

tan .1(1S 9,re ire aaring very YtTO. Cal more than '1-,;(nglisi:i pins 

purg-,e_en pqnditionS,„ If the pîtr.1:hon. , Capadign tracks 44-ieàar 

of  pin e  wear .an{,strtch. 	àreatly 04ceedn that of the 

British tracks thon the,matter of Surface hardness of pins 

might . again bo considered e -Yield tests,carried out in Canada 

• 

have,givond e 00.0 miles service whiôhis considered to be 

reasonably good e  Consequantly, It;has been felt that the 

.surface -hardhess of pins  produced hero Is adequate in regard 

to  total pitch indreaSe of ;the tracs, it Is.:Unfortunate 

that so few. field tosts.havo loon Carried-out e  since these 

Constitüte,the be 	PoSsible ,tbst 'for 1-j!t:rii3 0 	t ire  

- or these e  laboratory teats are use6,,to Indicate,,t'h.e-quallty 

of the pin, 
; 

- 	. 
- Ybe heat ;treatment _of Taylor -Whartoà and. Chicago 

lingwn„ It,would appear e.  froM,the,micro- 
_ 

structure  e  that the Chicago pins  are being doUble -quenched, 

• 

(Gonti.nUed  Ø next )age) 
„ „ . 

• 

• 
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(0 -scussTaâ.77aErE) - 

(Methods of Carburizing Used on This Continent, cont , d). 

CP R. - 

It Is our understanding tâat this pin is pack

carburized b7 standard methods, coo1ed :‘.n the 

boxe  is reheated to above the eiaco Critical, 

1400 to 1425° F,9 thon oil quenched °  To got 

550 to 650 hardness the pins are  then drawn o  

Cockshutt Plow - - 

Placed in cyanide bath at 1600° F. and air cooled. 

Reheated to 1425° F o  and water quenched °  The pins 

are drawn back to the stipulated hardness °  

•.qameel1 e Wyant_p_Gapno 

This firm uses  the; carbo-nitriding process for 

the NE 	pins, 

No. of Time por 	Furnace 	Quenching 
EPAeq 	push 	teeraturs  s  PrasPer,atUP 

30 	14  in 	Zone 1,,1580°F. • 1650°9, 
Zone 2, 1600°F, 
Zone 3, 1650°F. • 

This firm does not draw back their pins as the U.S ° A,- 

specifi  cation  merely quotes 5b1-.) V o P O N. minimum. 

Case Depth: 

. All manufacturers have been producing a case depth 

to the present specified 0,020 to0.0'35 inch, 

At the start of production in Canada, case depths 

went as.high as 0,065 Inch with 850 V 0 P 0 Y 0  surface hardness. 

Complainte about pin breakage wore received from. England„ 

A. field test showed that after 900 miles 23 pins failed, 

Their e:semination revealed that the thick bard case calmod 

brittleness. Since the case depth has been reduced, no 
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(Disassion, contîd) - 

. , 
further complaints  ha  boen recolvod from drôrseas, Ôu'r 

own experience., however e  indicates the occasional early', 

failure of a.pin.aild a great deal of research,has been made 

on pins in  order,to elîm.inate thîo low-  percurpago,„ if possible,' 

ghe'rnneA 	 • 

it is of note that, with'tho exception of low 

molybdenum in the Gempbell y  Wyant and Cannon pins (pro • ably 

reduced to conserve alloys) e  all the pins fali Within'the 

specified analysis, 

, 	 . Physi_ca ...! z,,,Preer,tle 1'9 	 , . 	
. 	

. 

The  phy1ca1 p-1, opertica qf the cores. of til.Q H•pini. 

. 	. pr od.o.cod: 3:,%. or ES V a r y con sl,dar ably;  . 	. 

Tensile strength, p„s„1,, - Y2„100 to 13E4000. 
Yield strength, p o  si, 	- 480000 to 86,000,, 
Elongatione  .per cent: • 	' 

In 2 inches 	reJ 	 12 to 35, 
Reduction . of area, 

per cent 	 26  ta  75, ' 

In Table - I'it .:kIl be noted . tilat C'ampball e  Wypnt 

and  0annon , 8 NE 0017' pLas''hà'd the.  highest tensUe and yield 

strength and very low elongation  and  reduction or aroa„ 

These,pins.wera given a field test and proved.satisfactery, 

The first failure occurred at apprOxlmately 1,800 miles .and 

four more falluras. were  encountered up to .a-mlioage of 4200 0  

FallodHeas e .'ghloh have  been  investigated in,those 

Laboratories from time to time,  have  aleo variod, widely 1D, . 

thelr core phyleal properties,. The practice has been to hold 

the tensile 'around  80,000  p„s„1„ In Canada,and.about,D5 0 0,20 

P.8.10 in the U,S,A,. At. the  prenont . ttme It .1s believed 

physical coro properties are not specified, 

(Continue (3. on not page) 
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(Dlecussion, cont d' 

Bend Tosts 

Table II shows that  the loads at pin p4pary, varied 

from 7,9 850 to 17,500 pounds (homogeneous pin), Th.o deflections 

at failure were from. 0,750 to 1,4$  inches, 

If lt lo wished to Include into the specifIcation,a 

deflection in inches at Pin fallure e  0,50 inch minimum would 

appear to be a reasonable figure, The minimum. load should be 

7 e  500 pounds, 

The first cracking of the. case occurs from 0,154 

inch deflection:to 0,970 (for the Tocco pin), A minimum 

deflection of 0 440 at a load of 5 9 500 poundà coUld ba speci-

fied, It dhould .be stated that obtaining the resu1t for the 

first cracking of the case may ontall too much work . fer routine 

inspection as it necessitates drawing a stress-strain diagram . 

by reCording the deflection in inches at specific load Intervals, 

We believe that all pin plants are'equipped with 

tensile test machines, If they are not e  however, a press (10 ton) 

 could be arranged to serve as a bond test machine, 

prop Ilrepeci;,...yoes„-: 

0 	
The drop impact test has been used In these Labora. 

toriesoas «a indication of the toughnoss and Shock resistanue 

of a pin rather than a standard Impact test  on the core, It 

Is felt that this tests the pin as it will be used in servio3,, 

A pin should be able to withstand a 35107,:fqot-jp9vhd, 

impact load, This standard would fail the Campbell o Wyant and 

Cannon NE 8E515,, If the core hardness of these pins was lowered 

it• is felt that they would pass the test °  Most of the pins 

which failed on :Impact had a core hardness of over 250 V,P0X, 

A pin with •ft very thick case will also fail the impact test. 

The homogeneous  $AE 9055 pin should also be able -to 
• 

° 'Investigation No, 1197„ Issued April 2nde  1942, Illustrates 
the machine used„ 
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(Uscussion 4  contd) 

Withatand-3b0 f'6dt. pon 

Core Hardne8i;1'; 

. cora ha ..r.dnesses of the , unbrokenwies wore . 	. 

' Clit cv 	 IQ5-2.55 	1i! Ÿ  

C rc. 	 l53-24.0 

, Coekshutt ' Plour: 

Tocoo 	 = .194-2T5 

It would appear that n maximum coro-hardnoss 

250 V 0 P,N, should be imposed,for the eased pin, 

0 0 

Winety.lf1W3 par .eoll.t of tbe*.falluroifj . 	. 

are›.duo.to , eatiguo °  .•It Isfnot:.knon whether.,thofatIgue 

. crack  starts at:the_surfaeo  or the  :subsurface ° . With'the 

Universal qgrrier pin4 ig.hieh has a ,t,..hin.eae i, •subaur.face•• 

cracking outside the outer zone is .41, poàsibillty, 

felfi; that with the th.fi.eker case  on. the Valentine pin the  

fatiguo .  crack in all probability starta in the castiJ O  

'Fatigue  test  s definitely should bo,employed in reserch 

work on -pina 0 " Since Such tests 	 tgtko sbm t'llrad to 

'.pérforel; ÉlOwevere  1J:ly'are not Sui .tabl'e for' .ineWtion 

:tbsta an .d:Se are 'net spoolflod 	.t7.-,,;,ndand drop .Uxpacttz.,Ist(A 
_ 

appear' to COrreiata closeI7 with reoultii:obtaîWid in the 

- field ° .  ConnaqUontly e  it  L  felt tat . control of thes0.and 

the other'proprtiegi 

'a good Pin,„ 

. on 	ne:gt pago will eve 
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RECOMMENDATIONS: 

1, As in the Universal Carrier pin specification, 

• it Is felt that the critàri of acceptance for the 

7/8..inchsiza cased pin should  be  

(a) Bend deflection in Inches and 
load at the fracture, 

(b) Drop  Impact 
(c) Surface hardness e  • 
(d) Core hardness„ and 
(e) Case depth, 

2, The same tests us above may be applied for the 

homogeneous type pin e  excepting cane depth . 

3, A bend deflection at fracture of 0,5 inch with a 

minimum load of 7,500 pounds for both the cased and 

homegeneous pins, 

4, Drop impact mmum of 350 foot pounds for both the 

cased and homogencoms pins, 	 • 

5„ Surface hardness of 6 50 	50 V 0 P 0 N 0  for the Cased is,in 

S o  Surface hardnens of 48 5 Rockwell  C for the 

homogeneous pin °  • 

7, Core hardness maximum of 250 V,P,N„ for the cased pin, 

8. Core hardness minimum of 42 Rockwell IC ,  for the 

homogeneous pin, 

9, Case depth of 0,020 to 0,035 Inch for the cased pin, 

.10, If manufacturing facilities allow a. normalizing and 

quench, a double quench Is advisable, 

11, If the Taco° pin be approved for service, the surface 

. hardness should be kept below 575 V,P,N, in order to 

. counteract the embrittling . effect of the iJnick c ase, 

A serbitlzed stock should be used in the induction 

heat treatment, 
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