2019 455 53 48 No. 1

HTERM—EEGEAWEETIEEERIERTAR

IREL, BB, I
MENEERL N

WE: RN, U8 — B SIS AR T O . AWETER Y], V18 HA J T A m R, P, 71—
Ji e A Ak I A5 T fh [ A 5 AR i TR B RS . sz T BT PE RE , 455 75 18 ] 15 U8 Hefil ) R
ERZS A BN RSN 18], AR SCHE T WEMP 2 Ke A% #4032 B2, A Wi g ) L T B0 1 7 M e U (DT) (i
LU (GT) MU —MZ 54U (DCT) o i it A FROCOT B4 B, OF7E T ASFRIVIHE T 204 H) GCrls
PERE R AN SO X T ) H T HIPERE R AL T . BTSRRI . =R UK T BT R 1 F e T L A DI RE 5 1L
Yt G4 T (DGT) TEA A VT EE T VI RE S S B A0 5 S M0 U 77 H (DT) 72 AU 1 3 2 1 2
HRHDGE R D8 e, T T AR A VIR E 5 BOAME 2R D) (GT) B3 45 T e 9 DT

KR A EWE ;B8 TH A FROTT B RN 15 T BT R RE

FE 4SS TG712;THI62 XEkFRER: A DOI:10.3969/j. issn. 1000 —7008.2019. 01. 005

Study on Hard Turning Performance of Bionic Micro-dimple-groove
Composite Textured Ceramic Cutting Tools
Guo Zhiyuan, Cui Xiaobin, Yan Kai

Abstract: Chip which arises in the cutting process is usually considered as solid. However, some researches indicates
that chip also has fluid-like properties. The contact area between cutting tool and workpiece contains both solid-solid and
solid-fluid contact conditions. Taking the hybrid contact condition and chip flow direction into consideration, micro-dimple
texture ( DT) , micro-groove texture ( GT) and micro-dimple-groove composite texture (DGT) are fabricated in the ceramic
tool rake face by learning from the skins of dung beetle and shark. These ceramic tools are prepared for improving tool per-
formance. Finite element simulation and turning tests are performed to study the effects of different textures on tool perform-
ance at varying cutling speeds in dry turning of GCrl5 hardened steel. It is found that all the three kinds of texture on the
tool rake face can be utilized to improve ceramic tool performance. Ceramic tool with micro-dimple-groove composite texture
(DGT) exhibits the best cutting performance for different cutting speeds. When cutting speed is relatively low , micro-dimple
textured ceramic tool (DT) can be used to efficiently reduce the friction between tool and chip. Conversely, micro-groove
textured ceramic tool (GT) shows better performance when cutting speed is relatively high.
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