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Sudy on microvibration experiment sysem o ultra - precision
orinding optical aspheric surfaces

YANG Xieo - fan''* , QJO Yin - hieo’

(1. ollege of Mechanicd Engineering, Jimei University , Xiamen, Fuian 361021, China; 2. Department o Me-
chanicd and Hectricd Engneering, Xiamen University , Xiamen, Rijian 361005, China)
Abstract : Andysed the irfluence of the abrasve whedl microvibration to the workpiece surface quality
on ultra- precidon grinding process, and esablished a mathematica node describing how vibration led
to the error of workpiece surface prdfile. Designed the corregponding microvi bration experiment sysem of
grinding process, which can smulate radia vibration, transverse vibration and o<cillation of whed on
machining process. The results showed that , with gopropriate whed vibration frequency or appropriate
workpiece rotate gpeed , the surface precigon of workpiece can be inproved.
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FHg.1 Theided suface dof ron- intefere by vibration Fg.2 The formation of surface figure by grinding optica
apheric suface
fa, ;T = fq/fw = a- b
a © ) b b =int(fe/fu) - fo/fu.
H b = 0 ’
b¢0, .<I5:(,0W-b- Ta , Wy,
,(A)W :ZJTfW; Td , Td :1/fd.
2
2.1
1
A, A=A , Tv = 1/f,
, A=A=VXT, =V/f,V , f = fu.
Asn(2mfqt) |
x(t) - 1) cos(2Tfut)
y(1)] = © 1) Sn(2Tfut) (1)
z(t) Asn(2tf,t - 9

(a) fuw =3.33Hz, fy =66.67 Hz

3

(b) fy =3.33Hz, fq =68.33 Hz

Fg.3 The suface figure of workpiece under different frequency
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z(t) = Asn[2tf,(a- b)t- @, b- Ty] = ASn[2tf, (1 - b)t - 2tb/(a - b)] (2)
(2) f =
(1 - b) fW il )
b b
2.2
(2) z(t) , X R(t) = w.
2, ©) :
A = z(R) = Adn[2tf, (1 - b) x/v. - 2Ztbh/(a- b)] (3)
¢ 1
4 L L
> WP R IR BN > LA L
AN AN
X X
(a) IRBNIARAE (b) IWBFRE
4 ,
Fg.4 The varation o suface gpace anplitude under different vibration frequency
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Fg.5 Block of micro - drive cutting tools sructure
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Fg.6 The principle diagram of micro-vibration tesing sygem
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L 7
1800r/mn, fq =30Hz; f, =10 Hz; 800 900 r/mn, f,
13.33 15 Hz;
1
Tab.1 The parameter range of experiment machining
n /rmn'? n J/rmn'? Lm kgt 8/ pmrt
1000 500 2 0.02 1
1200 600 3 0.04 3
1500 700 4 0.06 5
1800 800 5 0.08 7
2000 1000 6 0.1 10
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(a) fg =30Hz, f, = 10Hz, f, = 13.33 Hz (b) fg = 30Hz, f, = 10Hz, f, = 15Hz

7 ,
Fg.7 The variety of workpiece suface figure under different inde rotate speed
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