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Abstract: The DEFORM-3D simulation software is used to simulate the turning process of the
GCrl5 bearing steel, and to simulate the effect of cutting parameters on residual stresses in the
GCrl5 bearing steel turning process by changing 5 cutting parameters, with the influence trend of
cutting parameters on residual stress distribution obtained. Finally, the experiment on measuring

the residual stress along the depth direction of GCrl15 bearing steel proves the validity of the sim-

ulational results.
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Tab.1 Simulation plan for turning

DIBIEERE  Bban it £/ YIEIREZ J1RAif J1R 5 f

G 41 v./(m/min) (mm/r)  a,/mm  %/C)  a /()
1 45 0. 20 0. 50 0 )
2 75 0. 20 0. 50 0 5
3 100 0. 20 0. 50 0 5
4 45 0.15 0.50 0 5
5 45 0. 20 0. 50 0 5
6 15 0. 30 0. 50 0 5
7 45 0. 20 0. 20 0 5
8 45 0. 20 0. 50 0 5
9 45 0. 20 0. 80 0 )
10 45 0. 20 0. 50 —5 5
11 45 0. 20 0. 50 0 5
12 45 0. 20 0. 50 10 5
13 45 0.20 0.50 0 5
14 45 0. 20 0. 50 0 8
15 45 0. 20 0. 50 0 10
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Fig. 1 Cutting stage

Temperature(C) Temperature(C)

00 440

500 . 370 .
400 300
» 300 NP 230
200 160
100 90
0.0 20

Tempera%lg% (C) Temperature(C)

320

320' 270 o
260 220
> 200 ™ 130
140 130
82 80

22 33'

B2 BHPE
Fig. 2 Cooling stage

3 FHIRRNAOFEER

3.1 Y X ZE H 5 R B B

BIF 52 U0 1 328 82 %F 4 1) B A% L 3 B4 5 g e o HG
UIH T 2S8R R 1 007 BRI b 4 2H 1~ 3
4 B AT BE

XPR A ST AR bR AR Y J7 1) g DI 5 18], X 5 1wl
RS T 1) A 3 B

V4

-

Y ms mmakg
Fig. 3 Roller coordinate system
4 Ca) S U1 E I 1w 0 H) R 52 ) 4 ) 5% 4% N
TIH sy A #a A, GCr15 Rl R 80 2% i B B3R 4 7
i R UL B AR RN . YU H G o
45 m/mind¥% K3 100 m/min B, B4 2 IR P

Tyt B H X T B T U R A B R
S ECUTHI R T AU AT LR A R A R
ZEME s TR DT B e I B A L i 2
PR Ay W R B 140 3t 394 AR g oF 2 ¥ % A% IO ) ) 52
W T 2 555 S A BIL AR B T A P 0T 4 1 3k 2 1z g Y
SRR SR . TR AE 4Bk A N ) B AR LT —
FE G TRERE, X FEEh T2k TR
F0 AR 2 5 0 P 10 ) R XoF AR AR I g R AR B AT

CAIR

300F —=— v=45 m/min
—e— v=75 m/min
& 200 —— v=100 m/min
S 100}
S 0f
g
= -100F
§ 200}
-300F
_400 i L 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8
BRAR SR d/mm
(a) DI 5 18]
200 : —— =45 m/min
- —— v,=75 m/min
& _ .
é 100l —— =100 m/min
-E:
= or
&
E-100}
=200
0.0 0.2 0.4 0.6 0.8
BE R VR % dimm
(b) 45 5 )

B4 ) RE S A A I BR AR N 0 3 AT
Fig. 4 Distribution trend of cutting speed influence

the residual stress in turning
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Fig. 5 Distribution trend of feed rate influence the

residual stress in turning
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Fig. 6 Distribution trend of cutting depth influence the

residual stress in turning
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Fig. 7 Distribution trend of tool rake angle influence the

residual stress in turning
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the residual stress in turning
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