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Study on Grooving Wear of Cutting Tool (3rd Report)

Takeo Funta, Ryozo Kitacawa and Kitao Okusa

Abstract

Grooving wear on bounday portion of tools in machining SUS 304 is mainly caused by adhesive
action between tool and work materials from 1st and 2nd® reports.

It may be considered that the above adhesive action is influenced by adhesion of Co in tool material
and Ni in work marterial. Accordingly, in order to investigate influences of tool material on grooving
wear, turning tests are performed with various carbide tools including different amount of Co, which are
specially made for this study. From this study, following resuts are mainly obtained,

(1) Grooving wears in case of WC-Co type carbide tools are mainly caused by high temperature
after adhesive action of tool material and work material because their tool materials have not enough
heat resistance. In case of WC-Co-TiC~TaC type carbide tools, grooving wears are caused by chipping
after adhesion because their tool materials have not enough toughness.

(2) In case of machining SUS 304 using WC-Co type carbide tools, the criterion of tool life must

not be taken by flank wear but grooving wear.
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Table 1. Mechanical and chemical properties of tool materials.

Tool | Composiionof tool | ickers | e fenulh w yickers | G| 1S grade
A WC-Co | 2036 0.273 3 KOl
B ” ‘ 1467 0.111 4.5 K10
C ” 1977 0.258 5.5 K10
D ” 1362 0 9 K30
E s (micro grain) | 1544 | 0.007 16
S WC-Co-TiC-TaC | 1564 0.217 9 P20
U ” j 1544 0.169 7 M20

Uu—1 TiCN coating ! 1781

u—2 TiC and Al;O; coating l 1628 |

C tool

U tool U-1 tool U-2 tool

Fig. 1 Structures of tool materials. (x 1000)
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Fig. 2 Relation between cutting force and cutting speed under various cutting tool materials.
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Fig. 3 Comparison of cutting tool edge be-
tween B and S tools. (x 100)
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Fig. 4 Tool wears under various cutting tool materials. (x 100)
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materials.
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Fig. 6 Tool wears under various tool materi-
als
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Fig. 7 State of work material clinging to tool
boundary portion (a) and the state of work
material dropping out of its portion (b).
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Fig. 11 X-ray photograph of Fe on tool wears
in machining SUS 304. (x75)
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