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Abstract: The high speed grinding mechanism for 9CrWMn cold work die steel was analyzed, and DE-
FORM software was used to simulate the grinding force in high speed grinding processing of 9CrWMn
cold work die steel. A series of high speed grinding experiments were conducted on a Computer Nu-
merical Control (CNC) high speed grinding machine (BLOHM PROFIMAT MT —408) to measure
grinding forces on line under different working conditions. It demonstrates that as the workpiece feed
rate increases, the grinding forces especially the normal force increase nearly 45%. Both normal and

tangential forces decrease with going up the wheel velocity and the normal force decreases nearly
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33% . The cut depth has a larger effect on the grinding forces, especially the normal grinding force in-

creases nearly 100%. The influence of processing parameters on the specific grinding energy was inves-

tigated. It shows that with increasing grinding depth and workpiece feed rate, specific grinding energy

decreases obviously, in accordance with the size effect in grinding process. Moreover, with increasing

the wheel velocity, the specific grinding energy increases. At last, the microtopographies of a work-

piece surface before and after high speed grinding were compared. The experimental results are well

consistent with simulation analysis results.

Key words: high speed grinding; cold work die steel 9CrWMn; grinding force; specific grinding ener-

gy; measurement on line

1 3 =

e AL I T R SR — o e A R b A
) R ok 3k 3] i v B REDIT R TR B RN T
Jo ik B R RIS TN R SR e R
b6 R BB AT 5 S e 0 3 0 S R L v A B4k
e A P 1 T 3 A S O T R — A R A U Y
PAN T AR AR AT R e b A
SR T AR 3R T i L T fig S B0 26 1k 4 )8 0 e vk 4
e A5 N TR Y R RO T AR K b 4 7 o Y
A ) AR DR AR A

20 H22 90 AR LA . AT A 2 i
VB ) JT i3 2R 1) A ARG B I 28 0% 8 s L T AR 5 O T
RV AU v S )R AR ol A S 0 F Y Y R il
AR T A &R, 20 el 30 AL 1R
] ) P 24 5% 9% 5% (Carl. . Salomon) i 1 43 B &4
S5 R AR VIH S50, IF AR A W) PRGE A, 3 e T
e TR B R v I T M A A R T R R
M A Salomon [l 26, JF A1 1 R % T DI
I AT DB 0 R RE A e Y i 2 B 0 X
ZHS R 1A e By U0 BT L P AT R
I DTG R e AR R R AT A T BT DLAE
e ey DX AT s DT R BT B LS )
HL ., DT f8 48 1 R b /0 U ) T s 5 A i v L
PRAE P2 R0%

S 1) 7 2 v R B I 1 R — A A o
1) I E B I o R T A AR 22 BR A RR R AR AT D) GE
b B I R B W R VA D AR A R B R LA b
BRI VE B — AR AR . IS TR R
10 S B 2 A D A A O ) P s R PR 25 B
PUIRAERRA B AR BN KR, Bk 2 HAEE
0 40 TS R S ) A 3 T AL B 32 ) K% L O I

SEAH G B A L R, o3 AT R SN TR 0 R
T A S I 0 R e AR AT R B
S [ P 2 3 6] B ) R T S Y K
KEE I 2F SOk atie v Y X TR R R Ot 4 R
10 B 1) 7 TIEAT T S 0 BF 9 5 1 T K2 0 Y S
T2 T KA A 1Y BB I T A BB ] ) K R T
SE LA ) R W E X 198 VA LA 170 8 v S )
T2 E AR GBI 5T

ARSCLAE SR 973 Wi H M8 o )AL L s
A ¥ HEAR 70 5 (2009CB724403) 7 15 15l 15 5,
TE MW MR H AN 9CrW Min 8 25 580 J3% Wil AL 31 14
SE 1 B ) Sy AT T AR LA I A 5 i PR & oy
M R IR T B8 I T2 2 506 L B 11 68 1) 52 i)
i,

2 ZIRMEE B H m THUE 5T

ey L S ) AN T R v A S R AR g P
7 A R I ] B R A R A L e
) A0 R ) ) P LA AR ey 9 B2 7 R 5 0 )G 1 9
PEAS I | kG 7R BIL B - 38 3 R e 1 A AR R Y
22 90+ 7% WL W O R ) T AP 3 T L A A el s 5
VA PN R T SR AR R T A Y SR R N 5 B
JB 7 A e v B A 4R 0 T A DN L R I T R
TFTAEL G JEE L Bl =2 T3 AT 5 5 ) 107 2 2 0 T v A
PR AL s TAFRTANZ A N 108 . A v 3
B W) A R A S MR AR B CCBND B 42 i 3
B T 5D 9 8% Bt e DA R T AP o 2 3k 4%
R W JBE 4 v o S 4 7 A A Ryl RE W 7
Shy i T o Ao A ) AP 3 T 3 S AR L BT DARE A
S 5y e e M ) S W) 1 25 2 DX e, DT A W
FEY™ IR TR I P 4 HRE T

S 51 A YD JE JLAT S K0T LA B L b e 26



LI

TS RS B ) 9CrW Mn ¥ AR EL R A R 1) 0BG I A 2033

R SR R 1 R /R R S R R T T
PERE MR o — A SO R I KRR AR B )
JBERE R o SRS B 5 T AR MR T30 1A 1
7R s Lo oA B I DX 4 Ak R 4 oAy B 422 A O I
FEERERERNASWER., HE 1 TLUE
R UIHI A R B JERE b ST R /NS R B B
JE 8 A = A B, b AT (D) R
K

R, = [Ctin@J %] d“—] . (D
. C Ry B T AR B A RIS R 855 0 ok R 5 o ok
ol R HE T A1 s o0 b TAE R B o WP
TEJE 5 a, WEEHIREE ; d WV S 8 HAT,

1 BBUE RS T AR T3

Fig. 1 Interference between single abrasive grain and
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Fig. 2 Block diagram of measurement device for high

speed grinding force
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Fig. 4 Framework of reverse surface grinding force
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Fig. 19 Grinding force curves measured by Kistler
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Fig. 23 Workpiece surface morphology before and

after grindings
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