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Study on Grindability of Cutting Tool Materials (2 nd Report)

—Relation between Grindability and Cutting Ability of High Speed Steels—

Kitao Okusa, Eiji YaAMAMOTO and Masayuki MAsUDOMI

Abstract

The grindability of two kinds of high speed steels are tested in Ist reportD.

In this report, the

influences of grain size and grade of grinding wheel upon grindability are examined also, and then
the grindability of five kinds of high speed steels is compared with each other under the same

grinding condition in 1st report.

Furthermore the relation between grindability and cutting ability of those high speed steels is

obtained. The conclusions in this experiment are as follows. .
1. Although the grain size (¢) and grade of grinding wheel influence to the grindability, its rema-
rkable difference between SKH4 and HVS is presented as yet. The high contents of the elements
V,C and then VC (MC type) in HV5 are the main cause of the poor grindability of high speed

steel.

2. However, the cutting ability order of the tested high speed steel is in the inverse order of

grindability. This is due to the good resistance of VC for the mechanical wear in the metal

cutting.
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Table 2 Chemical composition and hardness of work materials

Trade Chemical composition % Hardness | Specific

mark | 7;; 7 Cr Mo 'Y \V4 Co Hrc gravity g/cm3
HV 5 1.45 4.25 0.80 12.00 3.75 5.00 67.1 8.1
M7 0.85 4.25 5.00 6.50 2.00 5.0(7 66.3 8.1
MVio0 R 1.25 4.25 4.80 9.50 3.25 10.50‘ 67.5 8.474
SKH 4 0.79 4.20 0.80 18.00 1.25 10.00 66.0 8.6
HK 1 ) 0.30 . 4.20 0.80 20.00 1.65 19.50 66.; 8.7

M7

HK1

Fig.1 Microstructure of high speed steels
Etching, 5% Nital. (x400)
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Fig.2 Relation between grain size and the volume of metal removed
Grinding wheels, WA (30~60) K6V
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BIOEL W,

Lk, B, FiAET X AUEECIHEREREDE
bz, VIS L IEREOAK SV EEkLHEA
Heiss,

3.1.3 WEtt G—HE(E), BRAEOBRRF

WISIEEIZ 3073 & 603 TZ DK & XIWAFERLODT,
T TR =300 DIt 2 KRT 5. BFEIEL & b
DOEFEIE Fig. 6 17T o8, HIEDKE WL,
WD R E L 20 FELVWEETS 2. iUk
WH AW TKREL 2B LR, HikOZTE T—2
DORERIT > »> B HEMAND 720D, HROEEL DL,
ORI OBRE, PR¥EDHR 0T L, BB TT b
NizizdTH %, L»L HV5 ik SKH4 X020
BABLSED TN,

=

AL T ke DB Hitid Fig. 71X Rng oL



SR BA O gERTHIEE B3 2 BF9E (BB 230

40
Load=30 Kg
£
© 30
@]
=
g 20
s | @
Q
L
2
S 10
Q
=
J
o)
>

30 46 60
Grain size ®

(81) 1287

40
Load=50 Kg’

E
© 30
Oh
=
S
22
o
@
L
3
S 0
(¢J)
£
3J
5
>

0

30 46 60
Grain size #

Fig.4 Relation between grain size and the volume of wheel wear
Grinding wheels, WA(30~60)K61”
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Fig.5 Relation between grade and the volume of wheel wear
Grinding wheels, WA60(G~0)6V
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Fig.6 Relation between grain size and grinding ratio
Grinding wheels, WA(30~60)K6V

Grinding time t=30min
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Fig.7 Relation between grade and grinding ratio
Grinding wheels, WA60(G~0)6V

Grinding time t=30min
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Fig.8 Relation between grain size and grinding force
Grinding wheels, WA(30~60)K6V
Grinding time t=30min
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Fig.9 Relation between grade and grinding force
Grinding wheels, WA46(G~0)6V
Grinding time t=30min
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