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A Study on the Characteristics of High Speed Machining with Tungsten
Carbide Endmill by Plasma Source Ion Implantation
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Fig. 1 The equipment of plasma source ion implantation
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Fig.2 Schematic illustration ofhigh speed machining process
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Table 1 Experimental conditions

Workpiece Spindle speed Feed rz!te Depth of
{(rpm) {(mm/min) cut(mm)
2,000
10,000 3,500
5,000
STD1 17,000 g ggg 02
(54EA) 5.000
2,000
25,000 3,500
5,000




B

jél

|'0||

tREd3ehE 20089 EASeUE =

Ho

Table 2ol 2E UEWHSI D Fig.32 F41H By, Fy , FzolA
2A E BHEREC O £2 2RE d2 Ay 2EA 23
AU d2 AE U ez o2y 2 FYUE dint.
Fig.3(a)2 43kvdhr o] 2 AHo] 3t 2F |4 17,000 rpm,
feed rate 2,000 mm /min 7}2W= 1 Ra = wmfem 2 ZFe 2
1 22 BHEZE 93 HY 2 Fx 163.4H,
Fy 142.3M, Fz 362.30 , F 4 HAH Fx -202.BH, Fy
216.2M, Fz —245.0M0|Ch. 7}E olojE] = 45674, = Ak o
Ed2 71E & Fxg +, = 9S4 el qled
Fye —gt= ol et Qlgict. Fze 4% €= LodA
+,-2t2]l HEo] Hglch. Fig. 3(b)= 10,000 rpm, feed rate
5,000 mm/min € T Re=2.56pm/en ZHE = 21 £3] 23t BH
222 LB D HAY Fxel Fye +400N0A —600N H 2] 2]
Z = d5der el glod FzE ASoE s |4
sttt ollA ohA] g1 2 HEPt HE 22 379 otz 71
ot dojubsE Aoz F4E 2HE tolel= 7100t Fxel

Fye] U Zo] 245 B ET = 3 Ft9D).

2

n

o]l
=

=]
5

4 AF

Mo m
ks
v

Table 2 Surface roughness results for different spindle
speed and feed rate condition

3pindle speed 10,000 (rpro) 17,000(rprr) 25,0000 prrL)

feedrate 1, 10013 500(5,000(2,000|3,500[5,000(2,000(3,500 5,000
(rmimin)
Condition Range 80um, speed 0.5mm, LO.8mm, A.c=0.8mm

43kv-4hr | 125 1.31 (256 | 048 | 093 | 071 | 0.50 | 0.51 | 060
35kv4hr | 053 | 063 [2.67 | 042 | 049 | 060|042 (042 | 046
WC-Co 074 (109|155 | 047 | 065|134 |043 | 045 | 058

Fig.3(c)2 3Sekv-dhr 0|2 A3t 2AANE=EYUE 17,000 rpm
oA o]££% 2,000 mm/min®} 25,000rpn, O] EE % 2,000~

3,500 mm/min A Ra=0.4Z2um/cem ZtS = 712 £2 ANE 99
C}. Fig.3(c)2 25,000 rpm, Ol &£ T 3,500m/mins] 23 ZH=
2 A By Fye 1000 — 2000 Heloll A dd3 gk A5t
Fz+100MO| 5t 2 5 ¥ glo 715 €8st st 2=
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(b) 43kv-4hr, 10,000 rpm
feed rate 5,000 mm/min
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(a) 43kv-4hr, 17,000 rpm
feed rate 2,000mm/min

Cutting force
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(¢) 35kv-4hr, 25,000 rpm
feed rate 3,500mm/min

() 35kv-4hr, 10,000 rpm
feed rate 5,000mm/min
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(6) WC-CO, 25,000 rpm

feed rate 2,000mm/min

Cutting force
Cutting force
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(f)y WC-CO, 10,000 rpm
feed rate 5,000mm/min
Fig3 Cutting force for different spindle speed and feed rate condition
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