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A Study on the Prediction of Temperature Distribution and Machining Force

in the Milling Process

Jae-Hoon, Kang*, Jun-Yeup, Song+, Jong-Kwon, Park™

{ Abstract

I
!

This paper presents a simple analytic method using 2D simulation program for predications of cutting force and machining
temperature in dry type milling process. And also, comparison of cutting force and machining temperature obtained from

experiment and simulation work is accomplished to distinguish of suitability.
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Fig.1 Equivalent modeling for milling process
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Table 1. Transformed equivalent values from
experimental condition values

Machining Experimental Equivalent

condition value value
Depth of cut 700mm/min 0.027mm/rev.

Feed-rate 2mm 6.479mm
Tool speed 4,000rpm 150m/min
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Fig 2 Schematic diagram of experimental system

with measuring tool unit

Fig 30l 3D2 m9yd F2g s 4l € $7F
27k AA9 FEEY) AHE Ushiglon, Fig 4e
SRt AR 2PN AL 3R

& UERISIc) AL 802 sl 47 20mms
iﬁ?‘ﬂ-‘l :{Elai )?!.

HA(Taegu Tec Co., Type
BBZ220) & AHg-5td *E‘fé.‘% Fsigict, 7ty H4Ee
4.000rpmé] 27 AL E 0.7m/mind oj$EE, 1.0,
A oA =853l

2.0mm/pass®] datgolgr 27

Fig .3 3D modeling status of workpiece and setup

with measuring sensors
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Fig.4 Experimental system and dry type

milling process
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Fig.5 Simulated surface temperature distribution



Table 2. Comparison of measured and simulated
temperature values (T)

DOC 1mm DOC 2mm
MV | SV | MV | SV
Cutting zone - 170 - 180

Distance 1.5mm {25~29(25~28[35~43(32~40

Distance 5.0mm 25 25 25 25
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Fig.6 Comparison of simulated and measured
machining force waveform
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Table 2. Comparison of measured and simulated

machining forces

DOC Imm DOC 2mm

MV | SV | MV | SV

Fn (N) 130.0 | 123.8 | 220 209
Ft (Nm) 1.8 1.5 36 35
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