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ABSTRACT

Increased productivity and cost reduction have emerged as the main goals of the industry due to the
development of the machinery industry, and mechanical materials with excellent properties with the
development of the machine tool industry are widely used in machine parts or structures.

In addition, the cutting process of production plays a pivotal role in the production technology. Studies on
cutting have involved a lot of research on the material, the cutting tool, the processing conditions, and
numerical analysis. Due to the development of the computer through numerical analysis, cutting conditions,
the assessment of cutting performance, and cutting quality could be predicted. This research uses the creation
of the material model and AdvantEdge Production module for the NC code analysis. To improve the
productivity, this research employs the optimization method to reduce cutting time.

Cycle Reduction Simulation(At0|2 EHE A|Zai[0]H)

Key Words : Turning(414}), Cutting Force(& 4f2),
FE 2M3}), Virtual Machining(7H7 1)
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Fig. 2 Toolpath analysis of each process
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A2 1y s)hke] 22 ESolE o] &8 HAVIFHAG - A= T|AVFEEE A, A4, A5E
12 Al F o 2_
= 2¥ FTE AReERen WE < 2w Table 2 Simulation conditions for cutting force model
FTAbyS W FTE AL 7]’““0}%‘\‘4 A
4Hc)e s FTE AMESY HeH BY IS condition
FP o, FA 4dv FT 1S o83t A case feedrate cutting speed side rake
DAY S FYste FAHS olF3 Yo (mm/rev) (m/min) angle ()
1 0.1 100 0
3. AdvantEdge Production moduleoil 2 0.1 100 0.6
= 3 0.1 500 0
8% 24 29 44
4 0.1 500 0.6
5 0.5 100 0
AdvantEdge Production module| A& B4 =g p 03 100 06
< A7 Akl A 29 BAYE AE ; 03 500 o
gttt K-> normal pressuresE YERNI 9o < 0.5 00 06

Aok A, B,

C + constant, t+ average uncut chip thickness,

K+ frictional pressuresE BRI

+ cutting speed, v rake angle® YER I
o AFEE o7l sk feedrate.
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0.lmm/revd} 0.5mm/rev 2ZA S 2 cutting speed
100m/min®  500m/min 2%F7, "R OE  rake
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QHEF, A, AEE 0 FFIATFEE A, A14d, ASE
Table 3 Cutting force of each condition E
condition = ‘\ \
case . Y axis force Z axis force uf- | \
X axis force (N) =
) (N) g f ‘ 1 ”
1 86.286 0.744 32.840 - | | ‘ \
2 79.453 1.000 26.346 \
3 83.483 0.157 34.204 Timesee)
4 77.025 0.380 28.509 a) tangential force of process 01
5 409.726 7.155 37.096 [ B,
6 881.601 -0.309 -14.238
7 650.358 6.890 48.675 g “
8 1816.920 10.089 -102.165 i;

Tangential Force(N)

a) tangential force of process 01
\

Tangential Force(N)

Time(sec)

b) tangential force of process 04

Tangential Force(N)
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Fig. 4 Tangential force model analysis
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Table 4 Saving time of process after optimization

before of after of saving time
optimization | optimization (sec)
(sec) (sec)
process 01 24 16 8
process 04 11 7.2 3.8
process 05 8.1 6.1 2

Time(sec)
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Fig.5 Optimization Force model analysis of each
process
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