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Effects of Grinding Wheel Vibration on Surface Topography
Bi Guo Guo Yinbiao Zheng Maojiang

( Unite Laboratory of Micro/nano Machining and Measuring School of Physical and Mechanical and
Electrical Engineering Xiamen University Xiamen 361005)

Abstract: Grinding wheel vibration has big influence on optical lens manufacturing. It not only reduces the effi—
ciency of the following polishing procedure but also results in mid<requency error on the surface. All the work in
this paper expanded on the forced vibration of grinding wheel in parallel grinding of flat surface. The interference
between wheel and workpiece is studied under different processing parameters. The research results show that wave—
ness on the workpiece surface is decided by processing parameters; once the value of them is out of the critical
points the amplitude of the waveness on the workpiece surface will be lower than that of the wheel vibration.
Therefore reasonable choice of processing parameters is helpful to the improvement of the smoothness of the grind—
ing surface.
Key words: grinding( machining) ; grinding wheels; plastic lehses; polishing; spectrum analysis; surface topogra—

phy; computer simulation; efficiency; errors; experiments; numerical methods; schematic diagrams;

vibrations ( mechanical) ; grinding wheel vibration; parallel grinding

:2012-061
(2012J05098) o
(1978 -)

guobi@ xmu. edu. cn



1119

y(x) = Asin(&x - d)) (6)
v,
‘v, °
A . 210,
w,

M. k.c m :
w,
2
My + ¢y + ky = mew? sin( w,t) (1
(1)
p-p
A1) = Asin(aw,t - 6) CR
(2) ¢ A A, =24,
o = arctan—zi2
1 -r
mer’
A - (3)

A

c (OF] k 24
= = — = e 4
(=t e e -~ B
7 ‘(. | LR
1 T4 /\_/\ IAW
r<ltle e e e e T T T T T -
2
A = mez ° w(zl = Cw ° wzl (5)
Mwn 2
. ABC
X Y . Z . abe . AB-C

aa’~bb”  cc’o



1120 32
R, 7 oW
W W
abe A <24,
1BC. 3) R W
R Fy F, 3b)
o . ¢ ow P. WG oP
24 = A, +l WG =A_ + OP1  (7)
o 3a) 0
(6) -
A,,p$2A0 R, =0 0 0
W W
RS A[)*p = ~
AL R o b =24, 0 w
W °
124> A, ,—0.
R, ..
A s _ limij . (6)
p-p o
w,\’ w T
O S R )
R ( 1 + y’z) 2 — vu» Uu:
- " - 2
4 A(&) (:()s( &)
UU yl,ﬂ
(8)
0
x=kw— (keZ) (8)
w({
)
w{
Rs_Limit - Rmin = Rx—kq'r;);’:i = [41 (9)
s _ Limit Ap—p =24 °©
(’u(l Uu'
w, (5) A o
RS
| (2]
w(
A, 24 by =24 R o< — (10)
AIH) <2A
o 3a) 0 R w,
ow u © o (10) w4
W R, L4 H A, =24 v, =w, /AR, (11)
H . H, 08, J A, <24




8 1121
v, _Limit =w, /AR, A, =24 WGl 3b) o AA,_,#0
. Yo =fx,)
(5) (16) AA,_,
(16)
. o 3b) G AA, -,
° y:A(:osde xe[—%ﬂ—vw] (17)
w (OF] (OF]
° G (0 y()
(x ») © R,
S G .
(7) | OP |
4 4a)
AA, - 3bh)
~ 4C) R, = R.\_Limil /2‘R3_Limil 2Rx_Limit
BAA,)_], = (A — Acos %xF) - (R, - Rf - xi) o (10)
H 2 3
O (1 + (Awd) smz(x w{,)) (12) o (10) R <
[ v F U, 5
HR = > (v,/w,) "/A
0 A(wd) cos(xF w‘{)
U’M Uu‘
Cxp 3bh) F, F, °
. 40
xp=f (R,) i
£ 20
AA,_, = A - Acos Pir Ry - RS PSP TP TP ey pn
w 204
R + /R - f1(R) ° (13) T 0 60 120
o x/mm
A, =24 - AA_A +Acos—f (R) + a) ISR
w 40
2 . 2 L
Ro= R = J1R) (14) 2 20 RN RN N NN
£ 0 IV VYV VY YV YT
201
) 40 . : .
) -120 -60 0 60 120
A = ( “b) /R (15) x/mm
W, b) IR
40
3 2 207 //’7’\7’\7’\7’\7’\\\\
E o L AN ANN DN
(13) .(14) 20 ANV VVVY T
20 AV AVAVAVAY SV
° -40 . . L
120 60 0 60 120
° x/mm
(6) (x ) o Wil R ER
4
[xu. =x - RSC‘OSB (16)
Yo =y - Rsing y, <-(R -A+AM,_) 5 Sa) ~  5¢)
: AA - [ | WG' G W 2’Ulv,Limi1\Uu",Limit Uu,Limit/Z °
Lo 6w (11) o,



1122

ARS 1
. 1/14 mm o
20 °
- 10F // \y/-\// \y/-\// \\
£ oot b —— 4
= \
SIS NANTA N 7
20 . . . . .
60 40 20 0 20 40 60
x/mm
a) T I SR
20
L T T T e T T e = T e~
E10 '/ /x;(\\/x;(\ x'\/\‘()\ \\ B
I N i N e ey
of S DAIAT A o
220 . . . . .
60 4020 0 720 40 60 T=v,/v, =18 mm.
b) IS T
20 1
10 TR TR TR TR TR
£ Y AUV ™\
£ 0r ST
10} \ \\,)\/\\:/\\:/\\:/ / 400 mm
20 . . . . . .
60 40 20 0 20 40 60 Va 1 000 r/min
x/mm
o) BIf A THFEE 0
v, 18 m/min
5
6a)
0.5 mm 14 mm f
1/14 mm o
6b) .
5 -
iR
g 0OF -~ N TN TN T~
£ Sl TR
-10 s ! s . .
-0 0 10 20 30 40 50
x/mm
a) BMRARAD 5 TR IR
1
E 05}
=,
0 /\ A I I I
0 02 04 06 08 1
f[1/mm]
b) TR A F 8
6

KEYENCE LK-G10

© 1994-2014 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1123

2 mm x

9 10 o
11
4 20.055 1/mm .0.111 1/
mm .0.166 1/mm 0.222 1/mm

18 mm\9 mm-6 mm 4.5 mm

1~4

y/mm

y/mm

0.25
p 0.2
0.15

0.1 g(1/mm)

10

20

y/mm
<)

_20 1 1 1
0 100 200 300 400 500 600
x/mm
1
£
E 05
- 0 d N 1
0 0.05 0.1 0.15 02 0.25

Si(1/mm)
11

Brinksmeier E Mutlugiines Y. Ultra-precision grinding J .
CIRP Annals-Manufacturing Technology 2010 59: 652
~671
J. 2007 (11):1668 ~1673
Hassui A Diniz A E. Correlating surface roughness and vibration
on plunge cylindrical grinding of steel J . International Journal

of Machine Tools and Manufacture 2003 43( 8) : 855 ~ 862

J . 2003 (3):17 ~20
Tonshoff H K Friemuth T Becker J C. Process monitoring in
grinding J . CIRP Annals-Manufacturing Technology 2002
51(2) :551 ~571
Li Y Gracewski SM et al. Analysis of chatter in contour grind-
ing of optical materials J . International Journal of Machine
Tools and Manufacture 2002 42:1095 ~1103
Inasaki I Karpuschewski T Lee H S. Grinding chatter-origin and
suppression ] . CIRP Annals Manufacturing Technology
2001 50(2):515 ~534

J. 2006 (8) 1905 ~908



