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Fig. 2 Main screen of a virtual machine tool
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(unit : mm) d =50 Table 1 Cutting conditions
d =50 TRl

Test d, d, Ji RPM

No. (mm) | (mm) | (mm/tooth)
1 2.0 5.0 0.0375 1000
3 5.0 5.0 0.0375 1000
7 5.0 2.5 0.0375 1000
17 5.0 5.0 0.0500 1000
18 5.0 5.0 0.0375 800

Table 2 Comparison of peak-to-valley of the predicted
and measured surface

Fig. 3 Transient cut example Peak-to-valley of | Peak-to-valley of o

Lest predicted surface | measured surface Predlczlon

0o - i - 0. error( um ) error( um ) error(%)
300 ( LF, \{ I 1 33.01 31.00 6.5%
A 3 47.60 46.04 3.4%
200 N 7 37.65 41.06 8.3%
. 17 61.60 66.31 7.1%
18 58.30 61.17 4.7%

o
=

Predicted cttting force:
K
o
Py
jas
2]
w
e
oK
t
2

473 10 mm Y 4 3%
2

1A =

g3kel £AY vAg AEely Adsiar 3T
=

[

&

O
=2 7| (Kistler, type 9257B)E ©]&3}o) 3 % whako)

Cutter movement pasition along tool path segments(mm)

oAMNEE FAHEG N, NMEE AHe g

(a) Predicted cutting forces PlE 2014-T6 & ARESRSITh ® 2 ¥ 7be #d

00 L.ake] &gkt ZAHE vlweted A AR e

2 O 277 2 dAsta deg & F A o

s W5 E 1o Test 79 2AY A 20 )

Aq oz mEW oxel ZWE FHE WoFn

2 Aurk gk 19 2 o] v Agte] i) dEE 3
A2l E9 @A Wol 1 6o LhEhL v}

g

Cutter movement position along tool path segments(mm)

(b) Measured cutting forces

Fig. 4 Predicted and measured cutting forces for the
transient cut of Fig. 3
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Fig. 5 Predicted and measured surface errors for Test 7
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Fig. 6 Predicted surface error map — for the case of Fig. 3
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Fig. 7 Workpiece geometry and tool path for pocket
machining
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Fig. 8 Comparison of the maximum cutting force before
and after feed rate scheduling for loop 5.
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Fig. 9 Schematic diagram for virtual machine tool with HILS concept
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