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BROI 9N ROUTING TOOL R3PO

MR. H. G. CARTER

JM 29, 1942



Report No. 315/16
Watertown Arsenal
(Ex. 0. J115)

June For -

TOOL STEELS

Broken Routing Cutter :1

OBJZCT /
C

To ascertain the cause of failure.

~ei CONCLUSION

facoThe breakage was due to a combination of several_. ~factors : .-

1. The steel showed faulty steel mill manufacture

as indicated by the large size, shape, and arrangement of the

carbides.

2. The tool was too hard for the class of work it

had to perform. (Rockwell 062-63).

3- The design provided too small a fillet bi tween

the shank end body of the tool.

AUTIEITICATION

The invee!t gation was requested by Mr. C. A. McCarthy,

foreman of the !,foodworking Department, Watertown Arsenal,

work order J115,

I N 'WOUTION

j A square-hould~red routing tool made of high speed

K"



steel broke while working on clear pine. The tool was

furnished by 0. 0. Porter Machinery Company, Gra-nd Rapids,

Michigan. It revolves at 12000 R.P.M. No safety guards

are on the machine, and none can be readily applied. This

makes the machine dangerous if a tool breaks.

DISCUSSION

The attached micrographs show the carbides are generally

very large, non-uniform in size and irregularly shaped. The

smaller carbides fonnd in the high magnification illustration

are about the size found in good quality high speed steel.

The character of the carbides in this cutter should

have caused rejection of the steel by the manufacturer.

The austenitic grain boundaries clearly seen in the

high magnification illustration indicate insufficient

tempering, hence undue brittleness.

The Rockwell hardness of C62-63 may be normal for

high speed steels used to cut steel at a much slower speed.

It is believed that for wood cutting, and at the high spoed

of 12000 R.P.M., a Rockwell hardness of C50-55 should be

sufficient and not be so brittle as with a hardness of

C62-63.

The fracture pasped from the center of rotation iat

j the bottom cutting face diagonally to the junction of the

shank and tool body at the top. At this junction the
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fillet was very small, so esmall that it may be questioned

if the fillet was intended, or was from accidental grinding

of the forming tool. Inasmuch as the stress concentration

approaches the maximum at this Junction, a suitable fillet

should be provided.

H Carter
APPROVED: Associate Metallurgist

H... H. Z ni
, ,Director of Laboratory
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