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2:'.-ic:· .!.a:llvre occo.>:red c1.:.~1.,onD.:..l~· at the b?.se of' 

Tl- 1.:nir 1m8 ell ov13d to re na:';.n on the 

t,rac:.{ for sa:.e t.:. .. o :1.!.'~er it '..ms "Jroke-i., S:Ï.!1CO a ,,ood port:i.o::i 

o.f' ~:1e roul;:-1 surl'aee has been r:orn amoot· by frict·ior. 

I<'urthcr visuel e ;:arl:'.n:ition r8vea~_ed a vcry .sl5 cht 

v,bere tho actuRl fallure o .Jcu:::.·rod. Th~.s p2rt of t 10 b1:-oks:n 

- castin.:; was tl"en ~w.un~flmrnd nno t 11e s.::tual lensth or -:Le 

pJaltion or the c~a~k ~i 

, •. '"'I' - ..,. • , ,. r •"' 1 -..r -1 
~ J':. -~ ""'-'--- ;.. .... 
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CHACii: R. .... T .... ,A ..... D BY '!AGNAii'LUX. 

(P.pproxi ately ~- times 
acLual size., 

aela ti ve T)o .ii on of Gracl c 10 n 
in p. c:1 re 2., 



An x-ray exc-'..IDin~tion \.e.s n.ade by Di-•. (l. c. 

Laurence of the Hatlo::.al Rcsearch Council, cttavm;> 

'I'iïo shrinka~~e cavitios v✓ere ir.id.i.c.ated,. One o.f those, ut 

the ant?J.lf'.r re~lon a'c the base of' the projectinc lug, 

corres1.Jonds to the l't.:ir,ion wl1ore t· o break occur·red -------------~~---·-· ·---·---·------·---
and is evidently t.:tio cause for tl1e appearance of the 

crack :1hovm in Fi0 i:re 2 c Fi_,ure 4 reveals this sllrinke.0 e 

cavity o IJ:'l.e other cavity sho\•rn by the X ray is o.t an 

identi3al 1:os:tt:iou on the opposite side of the bem"inc;. 

f,'-i o.ure 4 .. 
.:...:.:.:.S..--

SI-IR11'm:.MiE GAV: .. tY. 



Chemic al Anal y si ~: 

Carbon, percent 
.,.an 0 anese, pcr cent 
Phosphorus., u 
Sulphur, " 
si:..icon, 11 

Copper, " 

Hardness Test: 

- Page 5 -

As Pound 

0.43 
0.'79 
0.043 
0.053 
0.36 
0.54 

An average Vic1cers hardness number of 403 

was obtained., using the 5-kilo6rrun load. The casting 

was hardened uniformly throughout. 

IIannner Test - (Crack-free deformation of the bea.ring hole 
to two-thirds of its oriBinal diameter 
undcr ha."lIDler blow): 

Figure 5 shows tlmt the result of this test 

was excellent. 
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r.ricroscopic Exarnination: 

A spsci1 en r:as eut .t'ron t11e f 1..,a.ctured su:"'Cace 

and subjectcd to m.:crosccpic cxn.minati.ono Fluure 6, 

at XlOOO 1:1ae;nii'lcation., shov,s a structure characteristic 

of ru1 alloy steel c;_uenched and te:mpered to s. fairly high 

haràness. 

XlOOO., nita.l etch. 

Discussion of Results: 

be of a 3a.tlsfnctor; cre.de of ste-✓J. T 1e 'aruncss o Jtainecl 

(403 V1ckers) snovl1 et -e a r:oo~: · 0n.r-resistant rna-...erial. 

The photomicroLraph, F.i.ru.'.'e 6., reveals tbat the casting 

has been adequately hen.t-t..r a.;eè.. 

'rhe res 111 :.s oJ.' -· he : l:'.lnnner tes"G .ou::.ct indicate 

that the steel po&s sses a l' :i.r dé~uree of d11cti ... i ty. 

(Conti1uod 0n next pa~e) 
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(Discussion of Restlts, o~tra) -

C11'll?I ~S. '111 L C.'\VI':i.Y ,J10', 1
:; 'I:T ?'IGU .1.:: 4_ OGC:t: ,., AT A .POS::C-

'.::'I on r:; ~.11 t: CA.JTIL,i- si: P,/ { ':.1C 'Ii • .:\r ,,lLLi~ Til...!, FAILC1ü. 

OGCUJR-D. fllr·1nlms"' av:":.tt0s nre i'rea_uen J.y encountered 

ln cast.:n6 s and .:. t N s r.ecE ss<.;::/ te .:)l_r1inaLe t: em b: 

chan~in~ th casti1 Lsch .ique since they obv:!.ousl:r :;."'educe 

tn<'1 stren6 t:. o.~ t ie cas tr ,> ::n · s C[~n be dor:e by: 

(1) Gatinb., so s.i te c;:11. ,ly ·,1nt liquid 1üetal under 

pressv.re to the scccio,1 t·lL. le i .t is solidifying; or 

(2) nsing metal cbil;.s ln the m::mld, so 9.s to r,ove the 

shrink3., e to a roir.t ,r erc .r.ethod {1) :ria? be 

ap)1:ie' 1-oro easilJ. 

Conclu.1iorH3 • 

l,. The r.1E tal :i.s J' i.,ooù ct.ality une .. ~1.c.s 

received an a' '=qua:;e 1 eat; t .. ~ a , .. ,en~. 

2. The c .st:.n r ven.ls flm',R. r1. ,t:sc fla"s a.re 

shrinlrn c cav.i • 1es, VJ üch ro li;~,.,_ t e stren.~th of the 

cnst:·_nc;o 'Il'.::· C'll' )Q avo.i.c..c 1 al tcrir.._:: t 11e C" g ting 

techn."..qut: • 

:.v0 '-ood \'C8..r r s s~~ance 

and sho rn a f" i:r a '1Q'..l'°'~ o 

• t 1: '1 ,3 sho r 

at cert~!n ti ~ .:· t rvals~ 
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(Recom 1endations, cor-t 1d; -

a nev1 cont act, to dote~t cmJ r- 8.Uf' ivl.icl-~ .ils.nt [_,ive 

way i.n USBo 

2. A prooi' te. t ,._ Julü be op_,liod, such as 

drop)in,~ a certain lond on .~J as.sembly of a m .. 1b0r of 

linlrn a1d ren:ov:i.nc tl"·os__, wi.ii ·1 cannot v1i ·l1stand t.he 

loa.do 
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