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Remaining volume after smoothing(RVAS) variation according to runout

M. T. Kim, H. S. Lee(Mechanical Eng. Dept., SNU Graduate School), S. U. Je(LG PRC),
C. N. Chu(Mechanical Eng. Dept., SNU)

ABSTRACT

» Mold-manufacturing process consists of machining and ﬁnishi-ffg process that are strongly related in each other. But there

are few studies about mold-manufacturing process to control those two processes simultaneously. Especially, runout distorts

the machined surface from expected so it changes the finishing process and mold-manufacturing time. In this work, basic

analyses and experiments were carried out to study RVAS variation according to runout in HSM. To perform those analyses,

firstly surface generation analysis was done including runout in ball end milling and then the RVAS that could relate

machining and finishing process was proposed. And the optimal finishing process in HSM according to RVAS was also

proposed. Through experiment runout occurrence and above analyses were verified.
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Fig. 1 Tool rotation orbit with or without runout
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Fig. 2 Two dimensional surface profile with runout
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Fig. 3 Surface texture distortion with runout
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(b) Feed per tooth: 0.3mm, Pickfeed: 0.3mm
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(d) Feed per tooth: 0.4mm, Pickfeed: 0.4mm

Fig. 4 Unit RVAS variation according to runout
in each cutting condition

™

Hsol 7o) 7
FRge e @

dokgol A ol o]
@ 7hEuhe] o) Foix7|

1250

31 5 T1Ee Ala 33
ol3| A8}, AW E7= AHE 3
Agoer TR 7zt #<
ZEe Zevn s of
% 38 AFode A4 T
AP FAHAM wE Y

ston, dAgHzE A
5 RIep AP oAl wE A
BT A(NE Aorstadc)

'Hrﬂ
4B

T

=1

5]
=
a

o ol
-

2

2 9 1 4o rE

v Cg
o+ CSR‘ C. n
T G
2 i=2

% CSR_+CSR,,

CSR,_+CSR;
K.

'

T=C| e

v,+3.62CSR,

3.62
K *

=C
[ (D

i=2 i

L

L

o

H‘HVO

3

T R R, &2 24X,
ApEE F3 83" Ao, K8 CSRE 4+
s AMGETY PlRAFY AARH ZEFHRa)
olth. AVt EFE HdAS A B A AN dAE
A F, A2 E3ld A AE dF53d
AA AR DAl T OARE AIRE FxEd ¢ oo
T A GAE 2AT Utk vk AME EFE
Paper #400, Paper #600, Paper #800 2 XA 3ciy 7}
T AMY 9AE Tablel 3 Zrh

Table 1 Finishing process

Process | Paper #800

Process 11 | Paper #400 — Paper #800

Process 111 | Paper #600 — Paper #800

Process IV | Paper #400 — Paper #600 — Paper #800
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Table 2 Machining condition |

Machining center MIKRON HSM 700
Tool Mstar @8 Ball End Mill
Work piece, Inclination | Cu 99% & Mc-nylon, 30°
Tool path Uni-directional machining

Table 3 Machining condition 11

Case 1 iCase 1 l Case 111 l Case IV
Spindle 10,000
speed [rpm] |
Federate 4,000 6,000 6,000 8,000
[mm/min]
" Feed per 0.2 0.3 0.3 0.4
tooth [mm]
Depth of 0.2
cut [mm}
Pick feed 0.2 0.3 0.4 0.4
[mm]
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(a) Feed per tooth: 0.2mm, Pickfeed: 0.2mm [Case 1]
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(c) Feed per tooth: 0.3mm, Pickfeed: 0.4mm [Case 111}
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Fig. 6 Unit RVAS variation according to runout
in each cutting condition (Experimental results)
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