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Effect of Grinding Fluid Parameters on Microstructure Damage
of Grinding Hardening Surface
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Abstract; Aiming at the grinding fluids influence on grinding forces and grinding temperature
field in the grinding hardening process, a simulation model of non-quenched and tempered 45 steel
was established to analyze the influence of different grinding fluid parameters on the grinding
workpiece surface hardness and residual stress. At last, the workpiece surface hardness and its
surface integrity after plane grinding hardening experiment by changing the grinding fluid
parameters were studied. The results showed that the surface microstructure damage has a closest
connection to the grinding depth. Adding a certain amount of grinding fluid can effectively reduce
the surface microstructure damage, but it seriously weakens the effect of using grinding heat to
strengthen the workpiece surface.
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Fig. 1 Workpiece simulation meshing model
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Fig. 2 Dispersive process of parabolic heat
source model
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Fig. 3 Curves of specimen surface temperature

SRAG4655 . B iR AT B ) SR A B R 45 M B 69 %ok 1493

2.5 EHIRKRMIMFEER

IR A I 7475 B e e — 25 (BVRD R W 5 25
) B4 ZE 1 Von - Mises ZR 430 11
EAE R EEHI B A0 1 05 A5 5 &l 4 FR.

140

120

—
o O
(=
T

60 -

B4 S1 IMPa
S
(=]

W /mm

B4 XK Von - Mises B4Rz /1 #h 2k
Fig. 4 Curves of specimen surface Von-Mises

residual stress

(a)— LT THEI s (b)—F45 M
() — AL TR PEVRIE T

XFHCE 4 it 2 R 3 AR 4 r g E
AR P B 2 T A A IO 7 R MR B
U P o ) A PO K, e B A R B
B, A S ) B RRGHOR R, T
BRAS I S ASKE T B VIR BE T [ 5% 4 1o 77 (4728
AL AR s 2, BAIVE4 o s v Y 1 3t e, 48 o ke
T A R B, REAS AT AR AR T A 2R 8 1 SR AR )
I H A 1 S 2 3k 3 Ak 4 i34y
N7 T A AR ) TR R 2 Tl 1

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

1494 AR FFH(ARFFIR)

LA AN B ) O R s 1 g, DRI i 1 SR
JZ 0ER A AR T 2 K 3 Ak 45
RV AR BE 1 7 1), P 280 R R 0 T e A R
BURE A SR AN 7= BB AR I IR, R
R 3 AR AE 4 ek eE 1 B EAN SR AR
1H.

3 stk og Bk iR

3.1 KN

RIS Fl M7120A T8 B IR, b %6 %5
WAG0, 5 & 40 mm, EL4% 250 mm, T /448 Ak
WL 45 9. B H A Tk b R s B v, =
37 m/s, BE W GERE b =15 mm, 1905 1] Mg g s
B X A KRR a = 115 mm, T 5 & F b =
14 mm. T R5F24 40 mm x 10 mm x 14 mm,
b 251 5 S8R 1 Fos.

F1 REZEBEHLEAREG
Table 1 Surface integrity experimental conditions

B R PEHITRE SRR W A U B

S A pm mes”' (°) Lemin™" X
1 TE 8 0.03 — — i
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Table 3 Measurement results of surface roughness

KPS BEHITREE/pm Wi/ (L-min~')  Ra

1 80 — 2.179
2 100 — 2.791
3 100 3 2.781
4 100 12 2.434
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Table 2 Measurement results of hardness (HVO. 1)
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Table 4 Surface residual stress

PEHITREE mistiia rHEER s

WIS pm  (L.min™') MPa MPa
1 80 — 59.1 70
2 100 — 133 108
3 100 3 106 104
4 100 12 69. 1 82

KPS IR/ pm WSS Ui/ (Lo min ™) ZEFCAHE

1 80 — 613.9
2 100 — 670. 1
3 100 3 472.8
4 100 12 460. 4
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Fig. 5 SEM of grinding scratches
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Fig. 6 SEM of surface melting coating
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