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Investigation of A,S,F, Steel Track Links 
for tho Ram Tank. 

OrIcin of Matorie and Object of 
.... 

Roporte issued by these Laboratorles on A o S,F, 

track links for the Ram tank havo Indicated that low impact 

values were being cbtained, Sf.xty thousand of these t,rack 

links have been producd. by Electric Steels.nmited at 

Cal) do la MadoleLna, Quebec e  but duo to the lQW impaci; 

strengths reported it was notimmulwhothor they dhould bz 

approved for service, 

AU'a mooting hold fUn Ottawa 9  Ontarloe  during tho 

month of March 9  1943 9  it was decided to submit for Im,pact 

strength determination. twenty-four links solectod at rynd.ou 

from tk.l.e abovo-montioned si:Aty thousand, Accordingly 

twenty-four machined Sqwetre nod bar8 (one from. each ilnk) 

and the remaining portions of the same &lees wore received 

here on March 10.t1:t for teats() 
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Throe We notches e  0,0733 Inch In dopthe  w8re 

machinedon eacb bar, The remalnàer of tbe 0 0 e7:ei-Inch- - 

square bar was used .tor micro-tenàîle tests, Table I gives 

t.ho results obtalnedp along with reported chfamIcal and 

physical results of the heats (ta -kon. from seoarately at 

test Coupon)„ The physicale ei.non aro the evaraiso. . • 

obtained from  trio micro-timsile s :ijeclmenzi pulled on a 

tonsometer.machina„ It Ébuuld be»mentionOd'thatthe 

elongation and reduction or area figurc, ,Js obtained by 

this method are not comparable with thou,' obtained fron . 

 the regulation 0 0 564-inch-diameter specimen with a 

two-Inch gauge length, .The ultimate mad yield strengths e  

however e  are approximately the er4e as .those,dbtained 
. 	.  

with the lare.or -sized specimens, ,Th last column :Ln ,... . 	 . 	. 	. 	1 
Table Y. givefg the round bar Izod imact results °  The.se -  

bars were machined fr!om  one  of tw4 emaller groimers of 
1 each of the twonty-four links ‹, The square bar e: vfhich 

were .subnitted wero taken - from tb.: large grOuser in' • 

t 	T. able I, followo on 	) 
( 	Pager. 3 and, 4,  . 	,1 

ï 
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(Tét_contnueiLon_Pag?_5.%) 
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Microscopic Examination: 

Specimens  were taken from each square  impact bar 

and examined in the unetched condition under the  microscope. 

Tho inclusions of the bars which gave poor impact values 

did not differ from those seen  in the good impact bars. 

Figures 1 0  „ and 3  (X500  .riagnification), of the nital-

etched specimens of the square impact bars haveing values of 

14, 45 and 33.5 foot pounds respectively, indicate relatively 

little difference in structure. .They are all tempered martan-

site. Tho structures of the round Izod  bars  were also of tue 

same 'character. 

n' iPlire 1 
—  • 

X5009  nital etch. 
STRUCTURE OF SeARE IMPACT SPECIMEN 

FROM HEAT OF A3616, 

X500, nital etch. 
STRUCTURE OF SQUARE IMPACT SPECIMEN 

FROM HEAT E3604. 

X500, nita:k. 
STRUCTUM OF SZIARE  IMPACT 
SPECIMEN FROM HEAT A3222. 
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Discussion 

Table  i  indicates an appe,rent discrepancy In the 

impact results o  The veues obtained with the standard square 

bars were approe.imately double the values for the round bar 

in the ma5ority of the twenty ,four shoc s tested °  In theree 

I.Jboraterles.the.practice has been tou.se tho round-bar 

impact specimen, since It Is easier to machlm. Results 

issued in previous reports on Ulose links were obtained with 

the round .ber specimen (0,450-Inch diemeter e  , V ,  notch, 

0 0 130-inch depth)," 

It 5s stated in tbe literature that no difference 

In results elould be obtained when using either the square 

or• the round standard bars, 

A check test was carried out to verify the report 

made in the literature, A 1 0 3.0 per cent nickel wroUMht stüol 

was quenched and drawn, A standard square bar (10 mm o  squace) 

and a standard round bar wore machined and tested, Tho results 

obtained with both specimens were ident:Ica1 0  

The square specimens which were submitted had been 

machined from the largo grousers,  The round specimens were 

taken from one of the two small grousers on each shoe° A 

square specimen was maelnd rrum the other simil grouser 

on the  shoes corresponding to A3891 and A3722, The results 

obtained with these two scfflre specimens were 21 and 14 foot 

pounds respectively °  These correspond closely to the round 

bar values of 20 and 9 foot pounds and not to the  square bar  

values of 45 and 23 foot pounds (See  Table  1) 0  

A possible e:v.plewatitYn for ve'elatlen ln results 

would be that the submitted square bars come  frein  the thickoat 

(') MECHANICAL TESTING (Batson and Hydo),, Vol °  I.  p o  309 0  
Published  by Chapman and  Hall 
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(Discussion e  cont , d) 

section of the casting !, which is-ot so severely quenched 

as were the smaller .  grousers fro:ewhIeh  cil  the speclmehs 

"machined In thebe'LaboraterleS weei.te taken.. The fàc't 	. 

the smaller sections gave poer  Impact  result's should bc 	• 

notodp -  since the main body  Of t1ae1A,S 0 F 0  link 	of re1a- 

Those 	 bv exposed,te *eirielye 

projeCtlios or flying bomb fragments and you:id be prone to 

shatter ... • ImPact stresses may aise be eneountered,in ceverin 

rough ground.' It is understoOd that . a field teSt'is b43Ihg 

carried out on these links. Suet-11a  toit shou1.de 1  of eoursdp 

bd eqUivalaat to service. 'If it is visualled that 'Cie' Iink 

should bo required to stand considerable drops onto lego. 

,bouldors e  such a condition sheuldbe included in the test 
- 	1 

in view of the' Suspicion that thelmpact .  properties of - 

4.; the links may be - marinà1 	If  .1.M‘d track withstands shock 

suitably in serVico- (ilh!ch Is theuitImate test) then It 
1 

may be aseumed the largo quantitylef links which this track 

ropresents are satiSfactory. 
, 

CON CLUSIONS 

1. The sguaro bar Izod.1 .kroact results show Maat 

shoes from three different heats gave values below 15 .foot 

Pounds °  Those bars were machined erom the largo grouser 

(tâo thîckest section of the shm))1 0  

The round bar:Ized 5.Mpact roîmli;s tan .  from 
- 

the sMall grousers give. lower vallj.dsr,).ten.of.these'aro below 

15 .foot" pounda 

The impaCt values,ap'pear torlary• with tho 

peSItion in the link  i whith theyare machined, 

The EWindll hardness1 figures indicate that the 

tivoly thin section °  

- 2, 
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(Conclusiono, contld) 

ihoes have not been hardened throughout.  The steel  seems 

to lack the  hardenability necessary for the conIpleta harden. 

ing of the  thicker sections, 

0000000000000 

0000000 
o  
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