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Machinability evaluation of non-coated end mill tool fabricated by ultra-fine WC

D. H. Kim(Mech. Eng. Dept., PNU), D. H. Kwon(ERC/NSDM, PNU),
I. S. Kang(Precision Mech. Eng. Dept., PNU), J. S. Kim(School of Mech. Eng., PNU)

ABSTRACT

The quality of tool material is very important factor in machining evaluation. The characteristics of tungsten carbide,

such as grain size and hardness, and density are depending on the variation of Co composition and WC size. In this study, the
non-coated end mill which is made of ultra-fine tungsten carbide is investigated by measuring tool wear and tool life test. The
machining test is conducted with high hardened workpiece under high-speed cutting condition.
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Fig. 1 Experimental setup for performance evaluation

Table 1 Machining condition

Spindle revolution [RPM] 14,000

Feed per tooth [mm/tooth] 0.04

Radial depth of cut [mm] 0.04

Axial depth of cut [mm] 6
Workpiece STD11(HrC60)
Cutting fluid Dry cutting
End mill Tool @6 flat (4 &)
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Table 2 Typical properties of sintered part

. Co
Maker ?;2313? }(lx?lﬁs)s (kg]f:/fr{nsmz) c"(‘,}/ze)m
A 14.41 91.5 417 10
Bl 14.35 91.5 373 10
B2 14.13 92.6 464 12
c 14.34 91.5 411 10
DI 14.10 92.7 355 12
D2 14.20 93.5 372 10
D3 14.42 94 348 9
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Fig. 2 Tools wear according to cutting length for each
cutting tools

4 4E
2 dFdAE d2a3T8 2vYg 2A3%E @
B2AE ANEs) Htﬂ 1234 4oz F3
¥ Bd=2g AFsted FAsH7tE AT
9 f5e BFaAE A 2AAZEE 2
e d=dg AAsto HEAdE H7t s
TT T3 Co-9%¥wrt 7 wA Jelde
d. ol F7rtde] FAYETG Ao J¥E ¢
Bol ¥Ezlez Algdeh oJ2A zulg 2AA
Az Az g7 A=rt +8tn, olHT LA
2 ARG A=2 379 FTFFEE FEe U
Rl
F 7
& A7E 2005 ' AYALE BF-LA7)EA

abgloon)sl A7) Aol ola) Ao,
olo] A=Yyt

Hogs

1. “Mechanically activated power metallurgy processing”,
Annales de Chimie Science des Materiaux, Volume 27
Issue 6, pp. 47-59, 2002.

2. DR Kumar, “Experimental investigation of dynamic
compaction of metal power”, Indian Inst. of
Technology, Vol. 45, No 3, pp. 219-226, 2002.

3. AAst BH, 2EE, 234, A7, d=2

o ohg 2Re NS AAAZ A=Y AL

g AYFSE #ATGeds =23 pp. 59-64.
2002.

4. H&: ,gzﬂ/k 7‘31 i “o“c:tﬂ 7]__‘:L¢] ZB]E”E
e AT HAHF Oﬂ]voﬂ B3 AT F=

271 ATE =%, Vol. 13, No. 3, pp. 8-15, 2004,



