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Orlein  of Material and Obiect 	Investit tion: 

On  June 12tb., 1942, 	M o  W. Hollands, of the 
Inspection Board of the United Kingdom and  Canada, 53 ;Lyon 

Street, U:;tawa„ Œntarlo, submitted for ex.amination halves 

of two test bars, ma.rked Yofio7. and Y.B.T. 	In his accompany- 

ing letter (June llth, 1042, file  No 7/4/22), attention waz 

drawn to the numerous small crF. -2,:s  which developed in the 
remainder of the  parallel section of the test pieces. It 

was thought ttat this might Indicate,  a "shatter crack" con-
dition in the  breech ring forgins o  It was requested tnat 

specimens be obtained from unstrained portions of these «fars 



2 , 

Iprien  of Matera and  Object ef InveLtluation, eontid)  - 

f3r  microscopic exeminatien. '.L'his work  1.3  covered bj Anaksis 

Requisition Na, C.T. 3040. 

The  steel in quastf.en has been  made and  heat treated 

in accordance with Specificaton S40 "D".  This ateel  contains 

nominally 3 per cent nickel  aï O4 per  cent-carbon. 

Maeroscopie ExaminatLonr. 

D.f.scs were cut  free. ::eee bottom of each bar and 

fracture tests were made. 171eeere I is a ehetoGraph  ef teac 

resulting fracture, enlarged feear times, rote the white  arcae 

in tha fracture. 

Sections frou the  f2.a.  area as the  fracture test 

were pclished and deep etehed  Ja  hot, 50  per cent hOl. Figure 

2 is a macrophotocraph, at twenty diametere,  of the aurfaee cf 

one of the pieces after atcMeg, Note the numerous euell creeks. 

This condition »  as revealed by 'eoth the fracture test and the 

deep etchin,  is characterietic of the eteel In both bars. 

Mieroseo .eic T.xamination 

Both longitudinal  .e,cr:  transverse specimens were cut 

from the base of eec..1 bar 	liacreeeopic examination. Small 

cracks were found  in both 'eere axl.t eeened to lack any defirite 

orientatf.on, Exeuples of teeee cracks  are shown In Pi6umes 

and 4. 	• 

It was fleted that  to  steel was quite elean, coetalning 

na more than  a flexural quaatl.t .  of non-netallie ineluelons, The 

cracks umually Lppeazed te  lee ej.ther partly filled with  odes or 

to follow  a line of inclusicne, although there were  corne  cracks 

detected that were perfectly clean. It was impossible to rncto-

graph these, since tfeey ware eery tight and ezareeiy notieeable. 



Discussion of Results and Or.usions: 

The steel in both 	t,hese test bars contafmed 

nunerous very slï.a.11 :rack. 	:.lese cracks, wh,.7.s.n opereDd  up in 

tne fracture test, e:aowed 3h -1. surfaces.  The mopaation  cf 

these cracks seemed. to be infinced  b inclusious since 

apparenty rore er less folirn the direction  of  forglng *  

The presence of 	cracks is .verifibdi by deep 

etching und by microscopic: enatIon. 'he3 cracks, although 

very numerous, are vary sme32. Imd very uniformly  cUstribu's:cd. 
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	It is reported by  the Insoactia  Board of the Unitd  KLzîg  

and Canada that tbe steel in. ,73stion met spelflcations  .ftT 

bOth tensile and impact. Tb.1, is to be expected. This stel 

misht possess very inferior 	iu propertie3, however. :Jt 

is not •nusual to find this ,;:ucUtion of suscaptitUnty 

form cray7:ks  in forelug steels, -but it ft_s more prevalent 

nickel-chromium alloy steels 1,,n in nickel alloy steals. 

It is norms1 to expect an apcizilble percentage  (th is per-  . 

11› 	centage varylng with product. 	coad1tioni-1) of the forginzs 

to be stmceptible to such  a 	of defect. Suca cracks  ea-c 

be .detec -;ed by  deep etching 	fracture tasts. 

In the present caa:.  , 	Is rather difficult to 

interpre  the  effect of thes,J ;racks in the Itght of the 

actual  part since neither the 3ize nor  th,  shape of the p.q.rt 

is known, nor is It 'shown 	tku•  test bar was te,kan. frï . 

ln the part *  If the samples !bm:itted  are repre3entat1ve  cf 

the metal in  the forf);in„ tber this forging would be satis-

factory where it would be suited tA only occasional shf:c.::r 

lad, say a  few thuasand,  tly-r,g  its useful life *  If, howsver, 

this par-i: were expected to  !•Y:1  up under the thousands o*z. 

millions  of  reversais of stes  per day and  to .ast  for 

several ronthe  or  years, thî •.71dition could be deo%ded4 -  . 



(Diecuselon of Results and ,:eeelsions, contîd) - 

dangerous. 

It should be pointe out that, generally speaking, 

the metal in the centre of a A,llet will develop worse re?:eeks 

than the metal near the edge  of a billot,  Therefore, to 

properly sample  a forcing it is :Qeces3arr to have acme  lifi.e•A 

of the  direction cf flow of  'eee  leetal and to obtain  a  sarepte 

to show how  the cracking is dlstributed throughout  the  foe-

ing,  Only when thie is done  .an the proper interpretative 

be placed on the reeralts of  these tents, It is not possib:oe 

to base decisions on resu.te ebtained from the smali piece' 

here tested. 

Hecommendatio;:s: 

1 0  Deep  etching and. fracture teate stould be nwie 

on sample forginge from each heat suspected of being suscet-

ible to  a  cracking or flakine, eondition. 

2. When cracks  ara  present  ln forcings,  such faetors 

as the number and distribut5een of cracks, size  of eracks,  nd 

results of other pàysical  •eees,  ehould be weighed ee_atinet tie  

application  of ne forging  rer.  deciding whether any 

forging la or is not aceeptLble,  It is not possible to rehe 

a definite specificetion for this'condition, 

3. It would be deeidedly  helpfUlo in arriving at a 

decleion on '7..he forgince  in qeteetion,  if a .:omplete .foriinê; 

were supplied to these  labere_tories  so that 6 ie:cre complete 

survey  of the size and distribution of these cracks could  be 

made, 
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Photomlu.,„.11, XbOO, 
plorRI 
Note,' •.,rack. 

Photomicro: raph, X1000 
as polisheL.  Note  crack, 
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