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Effect of Tilted Angles of Cutting Tools’ Rake Face Textures
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Abstract: To explore the reasons for the difference in the texture direction in improving the tool
performance, firstly, the effect of the texture on the cutting force was analyzed, as well as the
mechanism of texture direction on the derivative cutting. Secondly, the textures with different
directions were fabricated by laser texturing techniques. The cutting performances of the textured
tool were compared in terms of cutting force, cutting temperature, tool wear, workpiece surface
roughness, and chip morphology. The results showed that the performance of the textured tool is
determined by both the reduced tool-chip contact area and the derivative cutting due to the
The texture direction has a large effect on the derivative cutting. The cutting
performance of the tool with a smaller textured tilted angle is optimal, with maximum reductions
in cutting force, cutting temperature, and workpiece surface roughness of 13. 2%, 16. 7%, and
3.76%, respectively, compared to the untextured tools.
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Fig. 1 Schematic of stable orthogonal cutting

with the textured cutting tools

T B J) U HAT AR ] - T8 42 f i AR )
ROR, Tk T LR BE (B SR A A7 At X
T BAEREA R — R B SR, WNZU 1 008 1
AT A UTHI B G . A5 A DT HI B2 11 5 3 D) )i ok
A7 2R UTHIBES , AT hn by E o s v i YT 7
FIOTE L EE e E I A v, A0 T R
IS 3 0 U1 18 A A SR 10 ¢ e e 7 T R S
I K He A A= DT HI AT AR DT 7= 2R 4 D18 A2
UK YU g AR U S G e, SV B stk
T/ -8 H i B RE T, OF AU T e
AT A VLB RS V1S D R — Rk kL 26 ke
e, 2 T2 4 0 70— oS [ Y BE 4%

1.2 SHWERAENLGTEVIEIRmS
SR T T] ELAE BE A4 52 e 6 455 L 115 1 D 6
SN T i 52 M B 2R il 1N ] - Jes 4 Ak T B, A
/N YT AT 3R 0 i el 2 0 L g 4
PERE ; 071152 0 WU 2 U7 B AU ] e 2% 3 B AR )
BB, A1 A= DI WAl ) BAE DT i e v A4 B 45 30
S A, DT A3 ] B B A S ) 2R RE S
TE—E R b3t m J] B DI PERE ARl i) 214
TUARHFR RE X i v ] BAERE Y BORAF R BOR 22 5%
M X A 2 S 1) T2 R AR AN [R] A SR fl AR
FABEXTATAE UTHI 52 i R E AT

H1 T 23K 1 Gk A AT A DT HI s U0 R AR
/N AT LR AT AE VTR AR GO BE DT A L 1812
Ri A= OB K A 2 R T RL L 1S D R AR AT HE DT
i F a5, AT AR DR BE R T 1 S B A A
AT DIHIIF = AR AT A VTS, B SR 2 AT A=



112 ALK FZRARFFIR)

% 46 %

DYJB SELFE e 5% /1N 7] - i 4 fk o ARG 4
AT VTHNR B /N T 5 S WAL E, AR 25 & A AT
A HAS 2= HE AT AR VIR S0 RE A8 i aod il s
1~ JF8 2 fk v BRUOR i3 T BEE SRR BE AR HE BIUX

FEVTHI B, S A= AT A V1B G A A A= )
HITREE 14, -
tdmzre(l—cosﬁs), (6)
_r_k
O=7 -5 (7)

A O AT A s e BRI SR
MUTHI S 800 E fH I i S0 A DD HIR B Al
SR A . VT HI 2 78 2R 3 3R S PR AT AR DD HINR
JE £, Hy)
ty=wysin’(n). (8)
K, MY E TR B A U [l A 2
4 T1 HAS B HE AT A DT 28R £, < 14

Y

2t

RAARAYTH

B2 AMTETHITEE
Fig.2 Schematic diagram of derived cutting

on texture
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Fig. 3 Schematic diagram of effect of the textured
tilted angle on derivative cutting
(a)—yp=0°; (b)—y=0°.
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Fig. 10 Roughness of the finished workpiece surface
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Chip micro-morphology on the free surface
(a)—MTTO; (b)—MTT1; (¢)—MTT2;(d)—MTT3; (e)—MTT4.
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