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Investigation No~ 1188. 

Exam1nat1on of 8-Inch Howitzer Recuperator Pintle. 

___________ .. _ 
-----------

Orlgin of Request and Object of Investigation; 

On March 7th, 1942, Mr 0 R0 Boult of the Inspection 

Board of the United Kingdcm nd Canada, 58 Lyon Street, Ottawa, 

Ontario, submi tted a l)roken 8-inch howi tzer re cupera tor pin tle 

for examinationo Chemical analys1a si longl tudinal tensile teste ·, 

and 1zod tests were requestedo It was also requeated that an 

expression of opinion be made as to the quality of the steel 



(Origin of Requcst and Object o~ Investigatj_on
11 

cont'd) ~ 

and the presen.t thP.rma.1 conditiono Thls ;ork is authorized 

by Anal;,sis Requ::.sitio.n OoT. 152. 

Macro-Examination: 

Figure lis a .,.)hotograph of the pintle as received 

by the Bureau of Mines 

Pigure 2 is a 1...:ross-sec.tion of the pintle r.mcro

etched ~m a hot aq .i.eous solution of 38 pe1~ cent HCl, 12 

Chemical Analys:ta: 

'11he chet.ic-'il ana ysis of thü~ steel 1s as f'ollows: 

Physica~ Testlng: 

CarboL. 
!he.nga.ne se 
Silicon 
PhospJ1orus 
Snlphur 
N:l ckel 

Percent 

0.44 
0035 
Oo24 
00037 
00041 
Tra.ce 

The r9sults obtaineè. from the ph,rsica.l tests are 

given in Table Io 

Teble I. -----

Ultima.te tensile strength 1 !J.s.l. 
Yield s ·'-rergth.11 p.s.i. 

· Elongation!' per cent 
Reduction in area 9 per ce;.r.,t 
Izod impact str~ngth, foot pounds 
Brinell hard.,-,1ess 1 umber 

122.,000 
61,000 

24 
38o4 

8 
166 

Transverse 

117,11000 
61 Jlooo 

20 
29 

603 



Microscopie InsE_ect~p- · 

A longi cudirn:.l and a ;rannverse specimen were pre

pared for microscopie exn.niination. 

Figura 3 is a photomicrcgraph of the longitudinal 

structure ta ken a. t e. magr~:fica tien of 100 <iiametars o Note 

that the •di:::-ection of' the forging U.I.Les, ls indicated by the 

elongat: on of the sulph:lde r>artlcle.s ,. The e is r lso evidence 

of some banding. 

Fic:,ure 4 1.s a photo;ni 1~rograph of the transverse 

structure t,aken at a ru gnification of lÔO dia.moters o 

Figure 5 is a p ... otomicroGraph ta.~en a t a magni ~ 

fication of lrOOO die.mete..,..s to show the structure of the 

pearlite. 

For all ~hese photom .. crogrEiph:, the structure was 

developed 1:y etch"n0 vrtth an ,1.:..coholic sol!J.tion of 4 per cent 

picral, 

Discussion of ~s1!..l_ts: 

~~be ml..crograph wo ·ld give the im_ressio tha.t th1s 

part is ut out. of a :'orged biJ let< Th.Ls would also be in= 

dicated by the photomicrographso 

'l:he f9..ct t.hat the metal f ailed in service 1s 

probably best explained by i te. low :J.zod 1:::n9act · alue O The 

reason :~or this could be the rather coarse structure as 

revealed by Figurt!S 3 anû. 4 

':'he s ·cructu /!-) of the pearlite, as revea.led in 

Figure 5p :ts chs.racte1•.u~tic of stee1l that has been cool d 

slowly throue;..½. the cri tir.a~- r n-?;e 0 

Coupllng the informa tlon obta:l.ned from Figures 3 

and 4, at 100 diameter., anl Plgure 5, at li,000 dia·nc,ters$ 

i t is p:>sslble tha~ t.he mos c rec(..nt th.<JJ:--mal history of this 

steel has been a slow cool fror.1 a tompei'atJ.re \"lell above 
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(Discussion of Results~ conc '-d) = 

the AR3 tempera tu-r>e. This covJ.d 1ave been accoJ.J1plished 

either by a high tnmperatur ai.1nee.l or by forglng a.t a 

very high temperature foll~ ecl by cooling either ln a 

furnace or some insu.lating medium to pr(;vent fast cooling. 

Con cl us l :m : 

l_. The 8 =.tnr'h hov-ri tzer p~ ntle submi t ted failed 

J.ue to tl:le low im"'a~t str~ngth of the mater:ial a This low 

impact strength c n be e.:;tributeé.. to the coarse structure 

of the metslo 

~?. Tlrt.:; mic~odtructure l,3 characteristic of 

metal tha t has been alowly cooled from a t"'mpera ture wel 

above the upper c:i;>itï.cal point thro gh the criticel range. 
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... Page 5 -

PHO~OGRAtH Of FR CTUR5- 8-INCH 
RO\, l'l1ZER GUN PIN'1LE. 

(Approx. ¼ siza). 

P OTO,iRf! PH OP r1ACR """""TCIIBD 
OP f.l=INCtl ~O 11",El. GUN P'f'N°.L:'"E. 
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XlOO» picra.l etch. 

PHOTOMICROGRAPH OF 
LONGITUDINAL SEC'li:::c:r. 

Figur~ -1• 

XlOO» picral etch. 

PHOTOi:VIICROGRAPH OF 
TftANSVERSE SECTION. 

Xl000 9 picral etch. 

HVK:GHB. 
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