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On November 15th, 1941., under I~d-U .. K. A al..,rsts 

Re qui si tion No. J .• M .G. 1190., Mr. R. BouJ t, of the Inspection 

Board of the United Kingdom and JanaGa, 58 yon Street, 

Ottawa., Ontario., rent in i~ ValEntine Ho. 7 Tanl-= track link 

for exa.mina.tion a:c to cause of fs.ilure .. 4 
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M:acro-Examination: 

Tvro identification marks appeared on the link: 

the letter H and the pattern nUI?oer 2(?)2646To Figure l 

shows the link as receivedo One of tbe end bea.ring holes is 

torn open while the other is partially broken. As seen in 

Figure 2 (natural size), failure has started on this latter 

bearing. A longitudinal flaw extending along the entire 

leneth of the bearing revoals two surfaces (one curved 

outside, the other inside) which were adhering only atone 

spoto A similar discontinuity in the materia.l is also found 

extendin::.; approxb,ately one inch 1.'ro:m the i!mer portion of the 

othcr bearing {FiEure 3., natura.J. size) o The surface of 

the track link appeared brlght a.nd polished, indicuting 

that the ca,'3ting l'aà beon in service for some time. 

Chemical Analysis: 

The steçl ana.lysed as follows: 

Percent 

PHYSIC,\L TESTS: 

Carbon 
Manga.ne se 

Silicon 
Sulphur 

Pbosphorus 

IIarLl.ne s s Test o 

L,21 
8e88 (average of 

4 dctermins.tions) 
0 .. 24 
00008 

0.040 

The ha.:rcl.ness of the steel (by the Vickors metho:.l, 

with a 30-kilogra.n load) a.vcœac;ed 183 on various core sections. 

No bond test wa.s made, since th9 link r..atl been 

partially brokcn ~-n s0rvice o 
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r.Iicrosco.e.ic E:xamil'mtion: 

A sampl e, c·.1t from the bearing whi ch had been 

torn open., was 5iven a metallographic polish and etched 

in a solution of 2 ner cent ni tric acid in alcohol c Pigure 4 

(magniflcation XlOO) shows the steel structure on the sec

tion. near the rou.nded-off edge of the flawo It consists 

of grains of auste::1ite (a solid solution of iron and 

carbon) which are 11,ll\:.;$ in sizc. The small dark part1.cles 

are inclusions. No f1:ee cementite appears in th:ts micro

photoe;raph. 

Di scus slon of Re ~u;t.t s: 

!.,acro-examination of the casting reveals the 

pr·esence of 11 colë shut; :i o This i'law would oricinate while 

pourinv and wo,..:;J.d ·oa lue to the f reez:i.ng of one surfa.ce 

before the othor ,ictal f'lows over it., thus causln[, a lack 

of continui.t;~.,. in t:O.e .Jtructure of t!1e ae:::;erialq 

The coIT1posi -cio11 of e.usten:. tic manganese ste0l 

that is s_1fi'iciertly ;atror.g and tough foP the seVfJre ser, 

vice required lies wicLin the followlng .limita: 

Carbcn 

Silicon 

Su.lpLur 

Pl:iosrhorua 

.... 

Percent 

10 percent minimum 
(recommended, 12o5 to 13 0 ~ 

0~30 to 1.00 

0 ~ 10 (rr.,i.X • ) ----_________________ , _____ _ 

The ma_ ge.ne ~ co.,.•te.üt of ',br::: •n•iter .... e.: l~ t,vo : .. ( 
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(Discussion of Results, cont•~) -

manganese., will exhibit, in a quenched condition, 

poor strength, poo.1. .. touglmsss, and poor ,nee..rine~ quality. 

Furthermore, for such a steel a higher ql.enchint_; tempera

ture is required to put the carbide into solution in the 

a.usteni ce in order to i'orm a m 1 iform aus teni tic structure~ 

summary and con cl us::. 01~: 

l o The 'ne tal i s too low in r.mn1:.,ane se o This 

condition will redu.ce its strensth anci tout,hnes,i. It is 

possible tbe.t tho . ·an,:anose content of t:1e metal 1s 

dropp1n;:_, at the eria o_' tltG _Jour t d1,10 to ·-:anc;anese passin5 

into th2 slag. 

2. Tho cas ;j_nL under exaninat::.on PGV ,als a 

defect, known as !'col . shut 11 , v.l1ich causcd i t s i'ailure in 

service. Such a Q9fect is duo to u lack of fluldity, most 

likely resultint from pourin0 tLe metal too col:L 

It is recœrr:endcd that a test such as the stetho-

scopic test ·e develoJed in order to readily identify bJ 

the sound the deieoti,e castings before use. In dO'lb,., 

cases more expensi.ve ·cst-.s, such as X-ra:r or gamna r 7 

exa.mination, mi[)1t a~sc be used. 

RP:P.GS. 
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Track Link As Receivedo 
(Appr•oxima.tely 1/6 aize} 

Figure 2.o 

Betw·ïrig B.cle Toj:>n Open Du· .. to Gold s·.1.,.t 
{1', :;-.tu.raJ. sii;;oi 
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Beat•.i.l1.-..; H0le Part5 a1.ly Sro:mn ...,ue te Cold Shut; o 

(Iiia.:~ural si";i:;) 
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