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Exaim.11.a~:!..on of a li _E,roken Crueher Lug P. 
i-iî.e.ngane ;;i ~ Steel Ca. t1ng o 

On July 29th 9 l.942 p Mro Wo S ., WhJ te 9 Superintende t i 

So el St eel Foundr i es Limi ted s '-'or el .i Que1:>e c 9 subnii t ted a 

1'Broken Cr:1sher :.ug r' :ror· examination o It was desir to 

obta.in a chamical an.aly i c. and. a ulicx•osco __ ic e.xamin.s. t i on of 

the steel o 



Fi ""U.I'e l o ___ Q,.,. --

"Broken 'Jrusher Lugrv 
Showlng spring st~el 1nternal 

chill 1.:..1 fracture " 

Figure l is a pho·;ograph of the luge The impri nt 

o:· a wire ~b.~.11 cDn ce seen on the surfa.ce of the .t'ra~tu.re 

and also some of the wire a-; the edge of the fractureo Apart 

from tnis ,iefect, the ca~ting 0-ppeareét to be fJ.."Oe from any 

surfac,3 impe1'fActlcne., 
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:F':'!gUX'e ::· shows, at Yl00 mag··lificatlon 8 the stee l in 

the u.netc eé. cond I tlcn O The crack shown in. thls phctom.i cro= 

gre.ph lies bet·~1ee1 .. the steEJl wire ~hi1l e.nd the manganese 

steeJ. û The ~tcheè struc-c.1.u••:: of steel wire and the n:œ.nge.nese 

is shown in F'igur, s i i;.nd t JI photomic ... ographs taken a t Xl00 
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magnifi ca t ion . Figure 5 sh ows, at XlOO magn1ficat1ong t he 

e t ched str uc ture of t he manganes e steel o The grai ns ar6 

medium s ized and a re free from carbide s within the grains 

and al so a long t he grain boundaries 

Di s cussion of Resul ts: 

The composltion of the s t e el is witb.in the 1 t s 

speclfied b y the AoSoToMo f or austenitlc ma.nganese steel o 

The cleanl ines s of t he steel , t ogethe r wi th the chemica.l com= 

pos i t i on " would indi ce. t e tha t t he, s t ee l w.s properly :ma.de. 

'rhe s ize of the aue t eni tic grains 1nd1cat e s that 

t he s teel was not poured fr om too high a t emper a ture . The 

pre s ence of the unmel ted ch 5.l l l n the lug would l ower t he 

impa ct properties of t he s t eel. 

The absen ce of frt!la carbi de s indicates t ha.t t he 

steel was properly hea't treated . 

Concl usions : 

From the results ob tained on t he exam1nat1on or 
th:1.s broken a.ueteni tic mange.ne se steel lug$ l t is concluded 

that fai l ure we.s due t o the pre sence of a. s teel wire chi l lo 

If internal chil ls are be i ng ueed ·to pr event 

shr inkage of t he me tal in the l ugD i t is reconur~nded t ha t 

aome other method be used to ob t ain a sound casting o 
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