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Shape Design and Machinability Evaluation of Flat End mill
for High Speed Machining of GC250 Material

S. Y. Lee, J. H. Kim(Graduate School, Pusan Nat'l Univ.),
M. C. Kang, J. S. Kim(ERC/NSDM Pusan Nat'l Univ.), H. Y. Kang(Sung-Jin Co.)

ABSTRACT

In the present investigation, the improvement of
processing efficiency in the high speed machining of
GC250 is explored. This study is to evaluate the
tool performance in difficuit-to-material using the
new developed tool. Tool performance -evaluation
are conducted by tool wear, surface roughness,
chattering in machined surface. The tool wear of A
type was smaller than B type. In type B tool the
chatter mark was observed in machined surface. The
good surface roughness was obtained in type A
tool. Consequently, the tool performance of A type

is better than B type.

Keyword @ GC250(8] 5 4), High Speed Machini-
ng(X2£71F), Machinability(7}&4),
End mill(¢1=H), Tool wear(Z-7eHE),
Surface roughness(EFH 2 %)
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Fig. 1 SEM Structure of GC250

Table Properties of the material

KS GC250
Material JIS FC250
ASTM G3500

KS 25

Tensile strenght(kgymm?)| JIS 25

ASTM 24.5
KS 187-241
Typical range(BHN) JIS 187-241
ASTM 207-255

22 d=” F79 F%

Fig. 28 & =&°A A48 379 A
g4 dA=eltt Fig. 29 3o4 AT TE FE
ZHHQ 7HEE st FAUAE ¥ FTolx,
71Ee) Yol F FF WA ol
T7E 100 9 oAF2d AHH
50im, € YAFEE 45" 9 =2 I
WA s, QA

Atk T

A 2

TT OEF FTY AW sbEA A ez
TehE e ukite
5" & FolM AR

= xvd
A3 F

E Az} (Dish angle) 1°

#FrE

37
1

t~

{Unit : mm]

—_— o
—

"E%

(a) Type A
Fig. 3 Flank face & edge of endmill tools

(b) Type B

Table 22 ¥79 FAEFF HEE Ue

i gt
Table 2 Tool Specification
Type A Type B
Diameter [mm] 105 105
Length [mm] 85 85
Helix angle [deg] 30° 30°
Rake angle [deg] 8° 8
Relief angle [deg]{{10° (50um), 20° 20°
Dish angle [deg] 1° 5" 1" 5"
Chamfering 45" | 80um 0’
) Micro Grain Cemented
Material Carbide

=293~



3. 2¥HA 2 Uy

Hadtulo]l=-a L E(WC-Co)HF9 7]&
ded iz e e FFEZ TH5HAEA
Elol A AA{E ALgste] stFHoR 71EFE
oh "L Ert o dEAA Haeme A
< zYstm, viRY HHFHA BEE FHs=
2, "o Wz g £ (LS o] E 12
of ol dEe HAE AHE WAL NMFE F
2 Ay gEHgy w2 A M stEH AH
1S FHAIZIE, & Bl dd &2 yAs,
A AA, WHE 5L 4A s Yt HAF
AHga g™ 23 AMg® FAN == Fig 49

ot FEekd AY, EEas ¥ FTeE
A8 CCDE HolEd AXsr. 473 3
AA FTY oF9d nE, AE vlE, BE9Y
ZRs9rt F7orE FAA FFAAM FT
(Tool Holder)Z 3% w AF 4 & Aol
59 228 HAsn, 94X AEUEE FA8) 9
gt CCDIIH=HE Hol B nAste) APeA
O BUEEE 3 BUREAE SASAT
e AHgdE FAAE 3 FA(GC250)

Fig. b T&/ET FTHEXE NIEINS
gz vk dvbH e g Axyelst 2
Ao A7 H3, 7AFEY riEs & A%
vk aelez B Aygoa FaE HeeA 2

P2 I
Mo 1 X oX
Do & ode @

oo 29mmet WHAAPWTSE  10mm=
% - dbA o] 27IRE JEol BAC AdFdozy

gl

t 3
1 '
Tool Wear
Surface Roughness
E CCD
ﬂf/_ .~
Opiic fiber am = e
¢ PC

Fig. 4 Experimental setup
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(b) For surface test

(a) For Wear test

Fig. 5 Test specimen of tool wear and
Surface Roughness
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Fig. 6 Measuring method of tool wear
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Table 3 Instruments & specifications

Machining Center MAKINO V-55
(Max 20,000 rpm)
CCD Camera PULNIX( % 200)
SEM Hitach 5-4300
Microscope Max > 500
(Olympus STM-MJS-2)
Surface Tester Stylus type(Mitutoyo)
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Table 4 Cutting conditions

Spindle Revolution [rpm] 6.000
Feed per rev [mm/rev] 0.3
Radial depth of cut [mm] 0.05
Axial depth of cut [mm] 0.05
Workpiece GC250
Tools Uncoated A, B 62
Cutting Fluid Cutting Fluid
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Fig. 10 Surface Roughness of the workpiece

= PR Lan e
£ - i

(a) Type A (b) Type B
Fig. 11 Surface shape of workpiece
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