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Tool Edge Wear of P/M High Speed Steel

Ryozo Kitacawa, Kitao Okusa and Hisao TAKAHASHI

Abstract

Advantages of P/M high speed steel tools compared with conventional high speed steel tools are due
to the former’s lack of segregation and coarse particles within thin the crystallized carbide structure.
Carbidide particles of P/M tools have a uniform distribution range of about 1 #m in diameter, higher
toughness, and excellent grindability. After turning and milling operation, the edge of the tools are
carefully observed by the scanning electron microscope (SEM) to determine how the uniform distribution
of the small carbide particles can affect the sharpenability of the cutting edge. The results show the
P/M high speed steel tool minimizes the fall-off of carbide particles on the cutting edge, reduces wear
on the flank face, and maintains sharpness of the cutting edge. However, under certain cutting conditions,
in whieh crater wear readily forms on the tool face, the conventional high speed steel tool is superior

in terms of tool wear.
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Fig. | Wear patterns of high-speed-steel tool
used for machining SCM 4 steel at the
cutting speed of 40 m/min.
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1. PLASTIC SHEAR AT
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2. DEFORMATION UNDER
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3. DIFFUSION WEAR
4. ATTRITION  WEAR
5. ABRASIVE WEAR
6. SLIDING WEAR PROCESSES

Fig. 2 Wear mechanism on high-speed-steel
tools (E. M. TRENT®)
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Fig. 3 Manufacturing processes of tested high-
speed-steel tools

Table 1. Chemical composition and hardness of tested tools
! | CHEMICAL COMPOSITION (wt %) | HARDNESS
PROCESS TOOL | - : : --1 ROCKWELL
| c M | w v | co C-SCALE

CONV. 5M 1.49 | 4.09 | 0.24 | 11.01] 4.28 | 4.57 66.6
P/M ) 5PM wwi.39 V 4.07 7028‘ ﬁr-i2.22 4.54 . 4.67 | 65.6
CONV. V 1OM V 1.22 3.99 3.73 9.65 7 7173-.25 : 10.07" 66.7
~PM | 10PM | L3 | 41l | 3.63 | 1034] 351 | 0.6 66.1
CONV., 15MMW i -1.41 ) ’23).98 4.63 10.0;‘ 7 33(; | 11.82 : 68.1
P/M 15PM 1.40 4.31 5.37 10.06 | 3.84 11.99 67.4
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Fig. 4 Relationship between temperature and
vicker’s hardness
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Fig. 5 Microstructures of tested tools
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Fig. 6 Some features of tool wear in turning
and face milling operations
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