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Examination of Broken Churchill 
Tank Track L1nko 
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Origin of Reg,uest~ 

On March 16th~ 1942, 1~ro Lo Do Tatley, for Director 

of Auto:m.otive Design, Arr.1y Engï.neerlng Delsign Branch~ Depar-tner.it 

of Munitions and Supply, Ottawa, O ~ario 9 submitted a broken 

track linlc from a Church"'ll tr:.nk recently received from Englando 

It was r·equested tbat th1s ca::itJ.ng be examined and an opinion 

expressed thereono 



fi igu.re 1 ls a p,_1.,1~, ... bl'( :),î tf the t a.ck link a.s 1 t 

was recei ve . by thi s D,.,, 

broke durinf" the Cfjl-.:1. -ther ~ests at Kapu~_aaing, Ontario, 

above zero e.nd t'_e h'.lm 1 1,;. t:, 100· .... TL.e tracze had a total 

milesge of C7.8 milas. 

X=rs.y exa1,1na (Jlon P ca.:rled eut by the !a tiona.l 
, 

Reses.rch Gouncil., sl:.o :v,d tL.f:.. t th'"' ce.s ti.tig \ s c:01,...mercially 

would ~e d.etrime~1tal t:, tr~c ~t:.en th of t'e casting. 

Chenücal.;__AEe.lysis. 

Ihe cherr.ical Ln>3.1.y.::ts oï.;.'-;a1.ned e.nd ti1e ch0xr.ical 

speciflcations for Porè No. 7 steel are re,:;orcled ir. Table I. 

C9rbon 
Man: Slnese 
Silicon 
Pl .. os :1horu 1::, 

Sul_phur 
Nlcv.el 

T:1 10 T 

- .23 
0('4:6 
l. lJ. 
00065 
0.040 
0" :;~., 

1035-1.55 
o.,40-0e60 
0090-1.50 
0 n 1 0 iv. ax 0 

0. m:. Max o 

The .:t•Jro.s '~rt c ture .~,:;, .s ,_r., -~s of ve... fineJ.y spher oio.-

ized ce.rbides in a. f _.r:' l '-. J ~rc · ... m,':~n.r.B. 

in F'igure [.,. 

I' 

ducec... -froni n 1 teri 

is c lllr.lonly us :i f' r s cl pplica~ o~s in ~ng:sn. since it 1r 

pe..r-tic1;larl!"" ada.pted to t·1elr 'Wn man 1fact·1rtng f ac!.:!.i ties. 



(D1scus:::d.on '}f Resu1 ts, con· '._ ) = 

sensitiv'9 to prouer hea.t trc.;;atment 0 Th~s point is discussed 

by Dro Ro Gender·s of tLe '1.,~itish M-niatry o":' Sup~ly. The 

following quo.;ation 1s ta:œir: fron hi r~p 1-;• 

"The Ford mater·.a1 (terrn.ed Po""'d Noe 7-A Ste:ü) 1s 
made by mixing _n ~v Alectric furnace m?it n o·g-lron 
and cold ,st el scrap, v-.e principle of ,he method ·oeing 
the dilu-'-ion of cast i7'on 11\"..th ateel to euch a point tnat 
the resultiri.g alloy is a hi"'h silicon fl eel capo.ble of' 
be,.ng rr.ade duc ~lle to some oxtent by en aru.1.ealing treat= 
ment whicb ~ph oid!.zes the he.ra. carbide constituent. 
Tnls conJ..ltion v~ the carbid. sives a structure suite.ble 
for wear esls anco B..'J.d a t t'1e smne ti e capable of an 
apprec.able Eilll.Olnt of cold 1~~t ~t· on thout fracture 0 

Its :lu.ctil .ty depe·1u~ e.1tireJ.y upon tne final heat treat~ 
ment$ e. d 1 t if.'! ,md"'rs ~ood t ... 1s) ; al though the Ford works 
we.s cape.ble of pro~ _,c·ng a la ge number of castings, their 
b.e& t trea tmen t ca .. f., cl ty ·s s ro. a ti vely smP.11 ~ and i t 1s 
pcssltle thnt f ~ l~ res , hici.1 occurred with Ford 7=A links 
'.'lere c.ue '·o .. r ... adeq_-...at~ 1: 0 t tree.t;:nento A hlgh production 
of vasV· __,s 1v ... s ... e~J~n -ent on the heatlng capaclty of the 
.lectr _c ftu"'41 ~e ln -w ich 1:;re cold steel acr .p was 1 .. 1t1"'0= 

èuced into the rl tE..n pig t11 on., and the conposl tion speci
fied , a.: com::)rc:.11i e wi i.:,h the intention o.f gi vtng e. car on 
and s ... 1-con c:-c.1te t j',3'.; lo· ~r.ci':t.é)l te -ermlt the necessary 
propert::.""s t~ b0 o 1 ... ained b:., ~-8e.t tre' :;;.."?nt; i.e., to 
requtre a mini.r.um addition of cold sc11 a) ar...d give a furne.ce 
output c iequate to arisure a · continuous ;;upply of nol ten 
aL .. oy :!. or cor -eyr-r ,1e.st nr;. 11 

It 1' a .s'"l foin tee. out i . thls 1'3mora.ndum th.a t other 

steels better t~dapteà. t.o tr.,is t:,11,e of serv~ ~e sre vailable in 

Cam= .. da anél &lso ti ut Foro. Ho~ 7=A ste0l is -:.ot recorrn:uer:ded for 

links of l:.eavier c1·ar.-a.c .. E r.- ..,hfn t· \, carrier tyre. 

The fact l"o s ... Q~ld be borne in ..n.J.nd th&.t the 

impact pror,ert.1.es cf ca1 ...... 1 ... te ls e..re adve . ..--•sely affected by 

cold te.\np .,rat '1 en"· 1- carbon s teela., , blch e.re compara ti vely 

britt!.e tout •., .J.tl ~ 1•est-or.1u. n:.o.e readily to drops in teniper

e.ture ~-1 a.."1. do J.ow caroo .\ ..._J·ee:.s. It viurud tr,er•efore bo expected 

tba t the- s tee-1 1n thes e l r. ,::s 1?1..ùd sl Oîil a grea ter ten/l.encv · o 

break ir- col · 1eather, .t e11en ~n ch cornparatlvcly rnodera.te t m= 

peratur sa ]0° Fe 

perm.it


lo The trac! link cub11.itted was mace out of a 

steel similar ii chG 1cal ccm~n~~t·on and microstructure 

to Ford No 7 steel. 

_g. F J:'d . .ro o 7 s "' .. el .i, not generalJy e.ccepted 

as being the be t steel fo~ th·s ~pplicationo 

3o Hee.t trea.t~a1 t. .:'c•r èh.i.s steel is r·ather 

critlcsl. 

4. The 1m~act prope.1.--ties o Ford N o 7 steel 

vmuld te ~c"v..,rsely aff'ected 1:.,~~ c ld weat'her. 

HVK:GHE. 

000000 :JO .)QC.,O 

0000""00 

0 



• 

HVK:GHB. 

Page 5 

PHO'rOG't'\PH OF TRACK L:.NK AS RE~EIVED. 
(1/3 actual siza). 

M :CE C!TRTJCTUR:. CF STEBL IN TRACK :INK. 
(Note finr,ly spheroidized carbides) o 
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