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Machining characteristic of gray cast iron in high speed machining
with tungsten carbide endmill
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Abstract

High speed machining is one of the most effective to improve machining accuracy and product in dies and
mould. But a stﬁdy on this is limited to Alumium, light metal etc. This paper presents machining characteristic of
gray cast iron in high speed machining with tungsten carbide endmill.

It is suggested to measure cutting force, tool wear, surface roughness, surface shape and select of optimal
cutting condition in the high speed machining of gray cast iron. Performance of high speed machine tool was
estimated and the relationship between cutting phenomenon and machinability was described.

Key Words : Tungsten carbide flat endmill(£Z Z2# A=) High speed machining(R & 713),
Gray cast iron(2| &), Tool wear(3T0}9), Surface roughness(E ™ A &l 71)
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Table 1 Chemical composition and hardness of

workpiece
Chemical hard
kpi composition(wt%) araness
workpiece (HRo)

C|Si{Mn| S | P
GC250 |3.19(2.57{0.62(0.09]0.11] 22
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Table 2 Cutting conditions

Spindle Feed-per | Axial |Radial
revolution| speed | tooth Sz |depth|depth
(rpm) | (m/min) |(mm/tooth)| (mm) | (mm)

Cutting

0.022
6000 190 0027 | 0.02
typel - _ ~ 0033 | 003 | 0.03
V1 ojso00 | 580 0038 | 004
0.044

7000 220
type| 9000 283

2 11000 346
13000 410

0.033 0.03 | 0.03

I HEn

31 7B 71el EH ¥t
311 B 5H JBA ST HAY 84
Fig. 2@} 7t3 ¥ #A4ste 7I&E 459 3y
< Jetd 2oy, (be 7t3dn g5 d4
L% g 7t&E A5 WEHE JeEhA
FHAAE AEY AV £F HAFY Wg
s Ao YA, 7bE FolE 6000~ 10000rpmol
e 7tEE AZ e NAM 3 F7heht, 10000rpme] ¥
BE= AZo] IA ZJEE AL BA =H
A B gRviAe A% EAY AFAHA FHIAS
= 6000~10000rpmP Y Rolet A=Y, o|F+
go] Aol AdE AL & F Utk

x Foed drockon (X) Radal desckon (V)
. §
.
w® ®
- -
. e
= E
— R

(a) Acceleration waveform according to each
cutting direction
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(b) Acceleration signal according to spindle-rev

Fig. 2 Vibration of acceleration signal according
to cutting speed
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Fig. 3 Variation of surface roughness according to
feed per tooth
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Fig. 4 Variation of cutting force according to
cutting speed
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(a) Side cutting edge (b) Base cutting edge

Fig. 5 Wear characteristic of cutting edge
according to cutting speed
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Fig. 7 Tool life and M.R.R according to cutting
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Fig. 8 Photograph of tool wear in tool life
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(a) Surface shape according to cutting length
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(b) Uncut size of base face
Fig. 9 Surface shape and uncut size at 11000rpm
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Fig. 10 Surface roughness according to cutting
length
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