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High Efficiency Machining through the Employment of Machining Simulation Technology
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In recent years, there have been demands for higher quality, shorter lead time and cost reduction with regard to the
manufacturing of products. In addition, high accuracy and efficiency is also required in machining process. However, attempts are
still being made to resolve machining process problems based on past experience and trial and error. On the other hand, numerical
simulation is being used in machining processes to predict processing phenomena by making use of advances in numerical
analysis. This paper shows the possibilities for improving machining efficiency using machining simulation that employs the
finite element method, the prediction of chatter vibration in machining through vibration analysis and the optimization of NC

programs through cutting forces analysis.

1. #&

WA, B0 S SR EmEL, ) — N Y A 25EHEB &
DI A MIEASRO SNTBY, BN TIZBWT L &
FEl, ERERLASRO SN TWAE. Lal, 44, ik
B ClABEORERSL NI A TV FZI =2 72 Lo
UEEDATON T LDONHIRTH 5. FRIBHETIRS L9
e KRGS T 5 VB aRe = v r VIEE S &\ o 72
REEHIM ZERTA Y 2y by YU vEER ETIR, R
B SRR RS LR & 3 X P ORETAS Tk
7, FRT 70 —F IR D 5.

=T, FUEFTOMER PRI TIZ: 2 3 2 L —
TaryPSEHING XHIIRY, ITHEOTHATHEIC
%) OOH5H, LHTIX, BFHFEOEMINT I 21—
Ziz, RO Y 7 b7 2EAL, b2
AEDE TN LEGORE M ORE L EDTE 72, K
FaClx, ZORN)MAFEFNDOWTHINT 5.

il

2. BHITIOY I21L—2 3 Hil

2.1 HREFTZEEZAVEYHEIS I 2L—23>
AR (FEM ) 2 iV 3 21— 3 v T
(&, FEBRCIEERIT % 2 & HREE AR - OIS
RHRDOTE R EZGHLZENTEL, ZIUIL-T, Y
HIBHGR AR L, RERACEEL FERTE D 2 LA WIfES
M, U TlE, AdvantEdge® ZEA L TW5. EHTICH
WO IEHIEAE L 2 DRSO HEETH 5205, KV 7 oo
TTRT—IR=AL LCT 74N T—% (HoHNL
O, BN T—% ) PNEENTBEDY, 100 fELLE
OMFHZOVWT Y I 2L =2 a yHPTESL. LiL, 7
74NV bOT—F 2T TIE T D EAEE RO N WIER S
% <, MO BRI O MR I 2 05 L
YIialb—YaryOEEELER-TEY), IhEto
JINT Lo TV,

81X, SCM440H D7 £ — A )V (¢ 32 mm,
2 MR ) (2B1F 2 B R & BT RO UIHIHIC B
\F BRI OB %2773, AdvantEdge® DT 7 4 )V b7 —

IHI H:# Vol.52 No.3 (2012) 85



H:771V b 7—%
O H MEOEGbEART — 5
160 -

140

100

80

60 -

LIHIHEHT O fR T

20 -

X J71A] Y Ji1A] Z 1]

() DIHIGE
- B BE £ 1400 rpm
sk ) & 0.15mm N
- YJiAdd 1 0.3 mm

%1 CTHHRTUAAT ZA2E ORI LA X 5 H
Fig. 1 Comparison of material properties for analytical errors related to
cutting force
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Fig. 2 Example of application of a method to avoid machining chatter
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Fig. 3 Analysis case involving the axial depth of cuts in ball-end milling
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Table 1 Optimization variables and target values
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Fig.5 Comparison of cutting conditions for the rate of reduction for
machining time for the current NC program
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