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Abstract On the basis of deepgoing researches on the grinding heat, heat transfer process of
the contact zone and unst able-stat e temperature field in the workpiece surface layer during creep
feed grinding, a simulation mathematical model which can be used to calculate the time-course
of temperature field distorting in the workpiece surface layer has been structured,and on these
grounds the computer simulation studies of workpiece burn process during creep feed grinding
have been completed. The simulation result accords well with the practice of burn process dur-
ing creep feed grinding, and it takes the lead in explaining the heat mechanism of burn during
creep feed grinding, showing that the creep feed grinding is a typical slowly changing course
which has obvious premonition characteristics.

Key words grinding heat transfer burn mathematical models computerized simulation

[1]

130 , Q=Qiim s

[2,3]

1994-08-29 , 1995-04-24



504

qo= RWQO, Rw 5
G 21, t x“
X

q(x 7t) = [1+ Tj'[1+ C(t- to)]qo

1+ A0+ 7Ce—2.)32g0[™N

L14+7Ct~—2ad] 2go|

Zga
Tar
x I 0
o
1
5 Q< Qlim )
RW s B
q= RWQlim (lim
[2, 3] ,
D) 2n D) 17
q qlim
to, x =1 q(l1, to),
q(l,t0) = 2qo= qim
(Hh (3
= 1— 1 = -
b=ttt e im L2 (-

(1)

(2)

(3)

(4)



505

(1 KRq K
ti< t=ti+1 s i

QxTH = q(x7Tt) + Zqi(x Tt
q(x 7t) = [1+ XT [T+ At- )], - I=x=Il, t>0 (5)
G(x 7t = l{l+ Xl—j'[u qt - to)]qo,[l— i—]ISx’S[l- j'Tl]l,t> 4
i
(%) ,
2
Hx,z, t)
(5) q(x T1) H(x, z, t)
qQ(x 1) H(x, z,
t) [4]
(1) G
(2) to q(1, to) = qim ;
(3) ti;
(4)
q(x 7t) = [1+ XTT[H C(t- t)]qo (6a)
q(l, to) = qum (6b)
ti= to+ (‘2n_1 Yo (6¢)
((X,Z,Si) = (o(X,Z,Si) + Z(j(X,Z,Si), i= 1,2, (6d)
((X,Z,8) = T+ #(Sh- 9]¢ 22/452{ ?%x
[eer+ Lo s X Lo 282]+
2L—S[exp[- X+ L+ 25 12“S+ 282]- exp[- X- L+ 25 I£S+ 2Sz]]}ds (6e)



506

17
i 2,2 2
((X.2.8) = KT+ #(sh- s91¢ "™ { p X L5
|: X - (n n]!L+2S2 X - (n ]n+ 1)L+2sz+
erf S - erf S
ﬁ[exp X- n_n - 28° 2—
L B 2S
n- + 1)L 2
exp| X7 n - 2 Hds (66)
2S
_ T _ 4K RPN _
(= xkgH #7»C 1S= 5SS
V2 V2 V2 A%
ax b Sio= K(ti- to), Si= K(ti— ti) ; X= KX Z
V_W V_W FtOVs
= k% L= ! $@= RvQ= Rvoypp,  Fu to
2 ;K,k,QCaJ
;Hsatztoati’tjaxaz ;VS,VX,B,erf
(v u
, i=j ., Si=0, (i(X,Z,8)=0 , ((X,Z,8)= (AX,Z,$2)=
= ((X,Z,S)=0 (6) t, 17 ,
B B ti (1' 1) 1
3
n= 10, 20 , K7, = 0.0025/s(
)
(6)
2 ,
[2,3] ,
(1)
, 300s , C 4
100s ; >
(2)



507
=)
i
'ty
aL
-10
- i t./s Bms
1 I,ET
el 1 | 41.053| s.672
-10 3 | 90.588 | 10.4d9
1 > 1 ¥ 5 | 153. 33| 14.63
eL 7
ﬂ _y 7 235. 38 17. 26
. > 12y 9 | 347.27 | 19.13
aL rd
__V 11| 508.89 | 20-32
A

D= 300mm, ap= L. 5Smm, vww= Imm/ s
k= 15mm?/s,z= 0,t,= 20s, & 7,C= 0. 0025/s
(3)
Q]im

Shafto G R, Howes T D, Andrew C. Thermal aspects of creep feed grinding. Proceedings of The 16th MT DR confer-
ence, Manchester, 1975, 31- 37

s s s .The workpiece temperature distribution in contact zone and burn mechanism during
creep feed grinding. Chinese Journal of Mechanical Engineering, 1990,3(1): 58- 66

, s s . . , 1990, 26(6):74- 79

, s , . . ,1993,14(6): B287- B293



