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Study on Grindability of Cutting Tool Materials (Ist Report)

—Free Infeed Plunge-cut Grinding of High Speed Steels —

Kitao Okusa, Eiji YAMAMOTO and Masayuki MASUDOMI

Abstract

This is a report on grinding action of high speed steels in constant feeding load, that is, free

infeed plunge-cut grinding.

A grinding wheel is WA46G6V and the used high speed steels are SKH4 (18—4—1—10) and
HV5. The latter is said to be improved in the resistance of tool wear behaviour by adding high

vanadium and high carbon. The relations between grinding ratio, grinding force and grinding time

are obtained. The wheel wear in grinding is observed by a micro-scope also. The conclusions

are as follows.

1. Though a small difference in grinding force between SKH4 and HVS is observed, SKH4 differs
remarkably from HVS in grinding ratio. The grinding ratio of SKH4 is far better than HVS in

both this value and in a tendency of G-t curves.

2. The poor grinding ratio of HV5 will make

it difficult to apply it to multiple teeth cutter in the

grinding accuracy. SKH4 is more preferable than HVS.

3. The wear,
load.

4. The free infeed plunge

fracture and breakdown of a grinding wheel grains progress rapidly in case of high

-cut grinding process is seemed to be severer in view of the poor grinding

ratio than the conventional grinding method of high speed steels.
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Fig.1 -Apparatus of loading

Table 1 Composition .and -hardness of work materials

Chemical composition % i Specific
Material ! | Hardness % ‘gravity
c | a | M| W | v | co Hrc | -g/cm?
| i
SKH 4 0.79 ~ 4.20 ‘ 0.80 18.00 1.25 l‘ 10.00 66.0 ‘ 8.6
HV 5 1.45 4.25 ‘ 0.80 | 12.00 3.75! 5.00 67.0 8.1
Size of work material 199mm

PR OAS B0 TRAE 2EOHEL 217780, ‘
NCE 2o 22 TL5ICL, Hsndle for dressing

FERT IO T, 35 b UHIRD BRI T
HEHRSIH OB E W, TEGIERE W 2b 2 ®, £ Down-feed
N OPILE G %3EL, FRHCHRIEEE T § %0 handle —
Sl L o, A HROFMmE Mol &< TS
5.

2.1 WHIE Ww (cm3)

PRy r=0, 5, 10, 15, 20, 30, 40, 50, 60 Grinding
MR DR 8 2 KR RN 50me & THET Dial indicator wheel
v, WRILIBTORERREIE & DF% § 5T, ZORME
TOWSIET 2 hbbUsIBELE X b ORBEIHIE L L,

CNRIHETHREE L TERDbLI. ; ; 00000 7

0.9 EFIBEEWg (cm3) Table of machine

R R IR OERE(L X ORDIZH, 2D Fig.2 Measurement of grinding wheel wear

#it Fig. 21738 &L, T~ A licEIni
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Fig.3—1 Failure of grains

Work marerial, HV35 % Fracture of grain
Grinding wheel, WA46K6V B Wear
Load, 1.0kg
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Grinding time t min

Fig. 3—2 Failure of grains

Work material, HVS % Fracture of grain
Grinding wheel, WA46K6V B Wear

Load, 3.0kg
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Fig.4 Oxidized film of work material

~203% T FILECATIR, ZOHHOAN b /PhEL
20, WY D OFRMIEIRID L TV A T & %in
kR
3.3 ERIEES (Wg) —mglsm () 0BE
Fig. 6 T U 12 BB S IRDO T Edsbh 5.
1) BEPIIERIE & IFEREOEME & il
Vol.20 No.2 (1969)

Fracture and breakdown of grains
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Fig.5 Relation between grinding time and volume of metal removed (Ww-t curves)

Grinding wheel,
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Table 2 Removed metal per grinding load

(cm3/kg)
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|
SKH 4 g oaz! 0J9! 0.21
HV5 | 010 | 017 | 0.2
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Fig.6 Relation between grinding time and volume of wheel wear (Wg-t curves)

Grinding wheel,
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Fig.8 Relation between grinding time and tangential grinding force (T-t curves)
Grinding wheel, WA46G6V
Work materials, SKH4, HVS5
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