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2-D Micro-displacement Turret of Ultra-precision Lathe
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Abstract

The micro-displacement turret of ultra-precision CNC lathe was designed, which could meet the
needs for precision machining. The power source of the turret was piezoelectric displacement actuators.
The guide of the turret was double parallel four-pole flexible hinge institution. The main parameters of the
turret were the maximum output displacement. The structure of micro-displacement turret was designed
and calculated. The stiffness of flexible hinge institution was calculated by theoretical modeling and finite
element analysis, and the output displacement of 2-D micro-displacement turret was tested. The results

showed that the results theoretical calculations, finite element simulation coincided with experimental

data, which could verify the reliable of the design method.
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Fig.1 Practicality of micro-displacement turret
2 W IIRiE

R G BLMOK G B8 BCDT 0 T B B T 2R
LA I B e ARG S AR S RS R I R, e
i AR SR LA T E AR RE AR AR, UL, TE
B 3R B [ S8 fe oK AR AT 0 A, A AR
TIBRAR BHE DL Y A5 F BTt R ST NI JEE S5 2 i R &
2.1 WFATREMEFFRENA

PRAE RS J) B S BOR B B4, R 5

e 18] ¥ Bl TG 8] B |G BE 45 A0 B T B A e SR A
KRB A5 I e WA T iR 2 — o BT
i A B ] 52 1 B B ) e AR o 1k S L BB K
Y, o v RS Pk BB LA TR 58 SURE & 7 A 1 2 8% 2R
28 U PR T — X b RO RR B S AT AT AL
WE 2 fros o K77 10 52 B4 AR FH I, P45
P HAT X BRI A LT 29 AR AT 8 2 7 1 ™ A
(4 P 3 Al LUAH AT, 3 BT 1) 518 /9 38 UM &
F SR PR BBEAT K 32 L 7 A 0 SRR S T R TR b, X
TEHE bR T SRR MR D A SR & 7 22 1 L
Bt RO B IZ T 1 (9 R G W I
TIE B T5 R

i \ \

Ll
T
B2 WOPA7 3
Fig.2 Double parallel flexible hinge
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Fig.3 Schematic diagram of micro-displacement turret
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Fig.5 Curve of hinge stiffness K on hinge arm length a
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Fig. 6 Curve of hinge stiffness K on hinge thickness ¢
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Fig.7 Curve of hinge stiffness K on hinge radius R
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Fig.8 Finite element model of turret
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Fig. 10 X & Y direction piezoelectric actuators output
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