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Fig. 1 Diagrams of fixed milling force sensor
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Tab.1 Vector decomposition of additional moments
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Fig. 2 Deformations of elastic beams under eccentric forces
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Tab.2 The influence of eccentric force on sensor output
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Fig. 3 The output errors of measuring circuit X under F.
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Fig.4 A photograph of the sensor with four vertical beams
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Fig. 5 Sensor static force loading test
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Tab.3 Milling parameters in experiments
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Fig. 10 Milling forces in both time and frequency domain
E BEHIRZS TS A EICHE o B il L K 32 Bl e i A 0T P
W WA PSP 12, ST B4 SR ANk 4 IR .

R4 BHIXBWER

Tab.4 The results of milling experiment
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3 0.9695 0.4322 0.106 5 54.62 24.12 52,64
4 0.943 5 0.447 3 0.108 0 53.11 25.02 53.39

HRAE N B ) BRI R 2 B AR L R S
F oA A 7E 2~2.57(0.8/0. 4~0.9/0. 35) Z ] ,
F.5F WA 1~1.200.8/0.8~0.9/0.75)
ZMHE . Mk 4 By &g, F./F, M F,/F 1t
AN 5 PR . SRR B BRI ) 43 18] L
(B 5 B (E SEAAHAT  UE B T MR8 7 18 19 IE A 1

MR R 4.0 500 1 5525 2,3, 4 1900 & 45
PEAT X EE . Ar B LASE B 1R 3 0 K di A b 3 o L 15
JE A A AN [ ) 7 A T A5 1 D 3 o i) 25 {E AN 3R 6
JrR o vt SO SR UE  TE KO S RO BE 24 mm 5
B FAHBE 10. 75 mm B AN [A) 47 B AR VT A% i



Bal

B e [ 5 1 T £ 5 617

x5 HHIASENEELLE

Tab.5 The ratio of measured milling force components

SRS T HE Y S
1 F./F,, F,/F. 2.28,1.08
2 F./F,, F./F. 2.36, 1.14
3 F./F,, F./F. 2.26, 1.04
4 F./F,, F./F. 2.12, 0.99
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Tab. 6 Output differences between milling positions
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