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INTRODUCTION
Three fractured ménganese steel rock crushing hammers were

received at the Physical Metallurgy Division on August 25, 1958,

along with a request to examine the samples in order to determine the
reason for the failures, The covering letter dated August 20, 1958, from
Mr. R.K. Motherwel;, Sales Manager, Foothills Steel Foundry and Iron
Works Limited, stated: "We suspect that owr chromium addition to the
manganese steel was all right until we started running slightly

higher carbon contents to prevent mushrooming in crusher Jaws',

CHEMICAL ANALYSES
Drillings were obtained from each of the three samples

supplied for chemical analyses, Table 1 lists the results obtained.

Table 1

Analyses of the Three Samplea

Element Hammer "AM Hammer "B" Hammey "G
_— —
c LT 1.37 146
" Mn 13.33 13.16 12,50
si - 0.61 ‘ 0.60 0.52
5 _ 0.010 0,008 0.008
P 0.080 . 0,068 0.081
Cr L4 2,06 1,67

HARDNESS TESTS
Samples were cut from each of the three hammers, and after
suitable preparation, microhardness surveys were performed, These
showed that two of the three hammers had work-hardened to over

Rockwell "C" 50 to a depth of about 0,040 in, The third hammer,










The large amount of plastic deformabtion thet manganese steel

* undergoes when it is subjected to impagﬁs, zmushrooming) is a big pro-

blem with manganese steel parts. Although a higher initial hardness

. : L : _ e
(after heat treatment) reduces the amount of plastic deformation, too 3
high an initisl hardness can cause heat treatment difficulties such as
encountered with these samples, as the higher initial ha?dnesa can only

3 . )

be obtained by increasing either the carbon or the alloy content. , Con=
sequently, a compromige is the usual partlal solutlon to both troubles.

A composition which nay prove of some help would be:

Carbon 1,30% max.
Manganese 12.5 to 13.5% -
Silicon .= 1.00% max. '
Phogphorus 0,060 max.
Chromium 1.50 to 1.80%

A heat treating temperature of 2050°F is recommended for the above | 4
‘analysis, along with a éufficiept time at temperature for complete :,; /
solution of the carbides. | |

CONCLUSIONS
(1) The carbon and chromium contents were such as to make
proper heat treatment of the castings difficult.
(2) A1) three samples contained large amounts of both grain
boundary and massive carbides. ,
(3) The phosphorus contents were all hlgh. This element iB
not believed to be associated with the failure in questlon, but could 3
be a possible source of trouble if not . corrected. \
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