DIFET | 2004 EHNECHL =2E pp.375~38)

r‘«[o
_ilm
oX,
oft
S
)
we,
o
ot
fo
_)'4_14
=2
)\

HMC °]A1¢]

L SigE, 22T, oM’ sum

_'._)!:
ra
obi_

Performance Assessment and Contouring Error Prediction of High Speed HMC

Hon-Zong Choi*, Nam-Hwan Heo", Eun-Goo Kang+, Seok-Woo Lee”, Won-Pyo Hong+

J‘ Abstract !

Recently, the evolution in production techniques (e.g. high-speed milling) and the complex shapes involved in modern
production design has been increasingly popular. The key to the achievement is a drastic improvement of the dynamic
behavior of the machine tool axes used in production machinery. The more complex these tool paths the higher the speed
and acceleration requirements. But it is very difficult to reach the target for high speed machine tool because of the limitations
of servo system and motion control system. However the direct drive design of machine tool axes, which is based on
linear motors and which recently appeared on the market, is a viable candidate to meet the ever increasing demands, because
of these advantages such as no backlash, less friction, more mechanical simplicity and very higher acceleration and velocity
comparing to the traditional system. This paper focused on the performance tests of the high speed horizontal machine
tool based on linear motor. Especially, dynamic characteristics were investigated through circular test and circular form
machining test is carried out considering many important parameter. Therefore these several experiments is used to be
evaluated the model for prediction of circular motion error and circular machined error.
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Fig. 1 Experimental Setup of Performance Test

Table 1 Specifications of High Speed Machine Tool

Contents Values
Travel Length 500x450%450
Spindle Speed(rpm) 50,000/70,000
Tool Shank HSK-E40/HSK-E32

Rapid Feed rate (m/min)
Cutting Feed rate (m/min)

120(X.Y) , 60(Z)
60(X,Y), 30(Z)

Acceleration 1.2G
Table size 400
Max. Loading Weight 400kg
A.T.C(tools) 16
AP .C(pallets) 4
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Table 2 Specifications of Laser Ball Bar

Contents Values
Company OPTODYNE, INC.
Resolution 0.01m

Maximum velocity 3600 mm/sec
easurement
I:,:mge(Diameter) 152mm
Temperature range 155TC~ 32T
Measurement distance 15m
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changes
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Table 3 Machining conditions of test sample

Contents Value

Tool @10 (mm) flat (4'd), TH02R

circle diameter(mm) { @50, @75, @100, @125, @150

Rotation speed(rpm) 30,000 (rpm)

Im/min, 3m/min,

feedrate (m/min) Sm/min, 7m/min, 10m/min

material Al 7075
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(b) Photograph of CMM test
Fig. 4 Dynamic error test using test sample
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Fig. 5 Relation of radial error and feedrate
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Table. 4 Evaluated K, according to Rand F

217 InVmin| 3m/min| Smvmin| 7m/min| 10mymin

50 6.32203] 64155 6.499 7.2205 7.605

75 7.68776] 7.9941 8.114 8.2147 8.752

100 8.20113] 9.4379 9.363 9.5548 10.07

125 8.51627| 10.392 10.59 10.688 10.83

150 8.71181] 11305 11.58 11.705 11.87
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(b) Modelling result of radial error
Fig. 6 Radial error modelling of circular path
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Fig. 7 Contouring error Prediction result
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