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Study on Grindability of Cutting Tool Materials (4th Report)

Grinding Cracks of Sintered Carbide Grades

Kitao Oxusa, Eiji YAMAMoTO and Masayuki MAsUDOMI

Abstract

Sintered carbides are superior in wear resistance to high speed steels, but they are very brittle.

Therefore they are apt to be cracked in grinding operation. The grinding cracks are an important

factor in grinding sintered carbides. They affect the cutting ability on the one hand, affecting

grinding ratio on the other hand.

Dry grinding operation of sintered carbides is done with plane grinding machine. The number

and the depth of grinding cracks are examined respectively on the ground surface in case of the

grinding wheel GCI20K9V.

The results obtained are as follows.

1. Grinding cracks occur easily in the low toughness sintered carbides, especially in the sintered

carbides containing TiC and TaC.

2. The high grade of sintered carbides is more than the low grade in the number of grinding

cracks.

3. Grinding cracks of the grade K01, K05 are very deep, the others are shallow.
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Table I Grinding condition

Wheel speed m/min

1700~1800 (GC-80-G, I-9 -V)

1600~1800 (GC-120-K-9-V)

Table velocity m/min 3~4 (Manual)
Feed mm/st 1
Depth of cut |3 G 0.005, 0.01, 0.015, 0.02, 0.03, 0.04, 0.05
mm ég I ] 0.005, 0.01, 0.015, 0.02, 0.03, 0.04

K | 0.005

Dry grinding

Table 2 Sintered carbides used

Grade Grade | Hardness Sé‘lrr:gl:;l tieg'r(;u%fd '

number‘ Hv (30kg) Vicker’s mden(tz;lon

P10 1522 350

P P20 1375 205
P 30 1326 130 B

Mi0 1676 330

M M20 1400 230

M30 1339 155

M40 1292 130

K01 2003 550

K05 1877 400

Kk | K0 1628 380

K20 1476 225

K30 1434 160

K 40 1236 70
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Fig. 1 Clamp device of carbide tips



ENSI T B ORERTHIMEC B 5 2 558 (55 4 350

MEFRRD,

GC120K OREA T2 BLAA0.005mm T K40 % D%
SEMTECHHEI 2 5 v 2BFAELIZOT, B2 5 v
7 DB LN Z DRI BRIz, WEI 2 7 » 7 DU
FE L7 4 v 7 HEIEOMWIEICEL T AP 7 5 »
2 DEB TS, Fig, 2 D2 & S PRGNSR -
HADLD (75 v 2) E2NB2HEE2HO
D K779 27) XL TEL S

(115) 435

W27 5 0o 2DBEXBVY 74 FRY FOXA¥E
v VA (B2D Tk b, FEHESHRE 2TV EB 5T
B2 5 v 29375 78 BEDRELAS, 2F WM 7 5
v 7 DERAKBEIRZOEIL LI, COM, ¥4Yv=®
v FEEROM O 3R TE, FHicaiiE 2 7 » 7 OF
HyHELNT, FAvey FPEICI2HEI2 5 9 2
DB/, BB RV vy FOEBIEEREFEL
THA.

Durertnon of grmdmg

, Longitud-
inal crack

Cross crack

Fig. 2 Grinding cracks
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Fig. 3 Observation of ground surfaces
Grinding wheel GC-80-G
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Fig. 4 Observation of ground surfaces
Grinding wheel GC-80-1
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Fig. 6 Number of grinding cracks

Grinding wheel GC-120-K
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Grade Maximum depth of cracks (mm)
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Grade number 005 0.
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Fig. 7 Maximum depth of grinding cracks

Grinding wheel GC-120-K

K 10

number of sintered carbides.
Grinding wheel GC-120-K
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of Vicker’s indentation and number of cracks
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