36 % 2 M
2014 4F 4 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 36 No.2
Apr. 2014

doi:10. 11887/j. cn. 201402029

http://journal. nudt. edu. cn

MEEHMRESSNATYIMINIE DEER

ANoOFFAEFEERAR
(BBAHEK S b TEE BALFR, #h KiF 410073)

B RN RGN T UITEIEAE —Fh EBOR R 1 R R A A 05 200 7 R R, VI H
Ty Y A v EE B R M B XN S A S S T RS R B B T — R T B A )
F S 1 Sh A B R 5 KDY Ty A A5 T B U) B BE , 45 2 1 AT S T ) A e R . ARE T
DI SR N7 1 T A v B D) A TSR, AR S el R DD Se 3 A 2 7RI A v B DT A
AR O T R A TE R SR IR R OTHI 28T 1 2 R B S d, TEI AT 1 A
Mo SERRAFEN A DI 1 /AL (AL PSR TR 5045 2 A9 S AR — 24, IR R TV R i A28k
KSR URTES AL BRI T s BT 5 DI g

fESSKE (THI61  SCEAARERD:A

TEHE 1001 —2486(2014)02 - 0175 - 06

Cutting force model for fabrication of micro-grooves

by single point diamond flycutting

LIU Yong, YIN Zigiang, LI Shengyi, GUAN Chaoliang

( College of Mechatronic Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract ; Ultra-precision single point diamond flycutting is a novel method to manufacture the microstructures with grooves. In the flycutting

process, the cutting force is an important physical quantity. It is closely associated with cutting quality and tool wearing. To develop the cutting

regularity, a flycutting force model based on the theory of orthogonal microcutting was presented. The cutting force model on rake and flank face is

achieved. The shear angle in flycutting process was analyzed based on the kinematical regularity. The value of the shear angle in specific processing

parameters technological conditions was achieved by single-turn flycutting experiments. To verify the flycutting force model, overlapping flycutting

experiments with variant parameters feed rates were carried out. The validity of the force model is demonstrated with the accordance of experiments

and theoretical analysis.
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Fig. 1  Schematic of fly-cutting
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Fig.2  Force model of Micro cutting
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Fig.3 Principle of ultra-precision fly-cutting process
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Fig.4 Schematic of shear plane in flycutting process
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Fig.8 Cutting force and friction angle
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