A s 2] A18W A125 (2001d 12%)

Journal of the Korean Society of Precision Engineering Vol. 18, No. 12, December 2001.

A
el

o2t

H| -

2
A
ol
2!

of AE HA JiZo| Het A7
olF &, feia@”, BIEL™, vl

A Study on the Mirror Grinding for Mold of a Small Aspherical Lens

Joo-Sang Lee*, Masaru Saeki** Tsunemoto Kuriyagawa*** Katsuo Syoji ***
ABSTRACT

This paper deals with mirror grinding of a small-sized aspherical lens by the resin bonded diamond spherical
wheel. Up to now, a spherical lens has been used for the lens of the optical communication optical part. However,
recently, the aspherical optical parts are mainly used in order to attempt the improvement in image quality and
miniaturization of the optical device. It is possible to manufacture the aspherical lens which is presently being
used in optical instrument through ultra-precision machinery technology. Also, to realize compactability, efforts are
being made to produce a micro aspherical lens, for which the development of a high-precision, micro molding die
is inevitable. Therefore, extensive research is being done on methods of producing an micro aspherical surface by
high-precision grinding. In this paper, the spherical wheel was trued by cup-type truer and tool path was calculated
by the radius of curvature of wheel after truing and dressing . And then in the aspherical grinding experiment, WC
material which is used as a molding die for the small-sized aspherical lens was ground. It results was that a form
accuracy of 0.1918um P-V and a surface roughness of 0.064um Rmax.

Key Words : Mirror grinding (7% <32}, Aspherlcal lens (H] 99 A=), Spherical wheel (7% 5 &), Cup-type
truer (& EFo), Trumg (EF9), Dressing (Z#]4), Form accuracy (34 A E L)
&AM Zy(1) = Corrected aspherical form coordinate
Z\(i) = Ground aspherical form coordinate
Ds = Diameter of cup-type wheel EC(i) = Aspherical form error
#s = Tilt angle between spherical lens and
cup-type wheel 1. A&
Rs = Generated radius of spherical lens .
R = Generated radius of spherical wheel A, Ay et wet vige A, gxg
D = Diameter of cup-type truer Fhelel So] Aol FEHSA BEHI o o
§ = Tilt angle between truer and spherical 2§ 7]7]9 B Fidol &u|xtEe 4\4’? o] o}
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Table 1 The general tendency of aspherical parts

Form Surface
Optical . Machining
Material | Accuracy| Accuracy
Component Method
(um P-V){(nm Rmax)
CD,Camera Injection
Plastic | 0.1~1 10~30 .
Lens molding
Laser .
. Cu, Al 1~5 30~ 100 Cutting
Mirror
Infrared | Si, Ge, Cutting,
03~1 20~30
Lens ZnS Grinding
CD,Camera Grass
Glass | 0.1~1 10~30 .
Lens pressing
Telescope Grinding -
Glass 5~50 10~30
Mirror Polishing
Lithograph Grinding
graphy Glass |0.1~0.2] 5~10 . &
Lens Polishing
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Fig. 1 Mirror grinding process of aspherical lens
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Fig. 2 A schematic diagram of CG grinding and CG
truing metod
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Fig. 4 Photograph of ultra-precision aspherical surface
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Table 2 Truing and dressing conditions

truer SD325B
truer diameter 2 mm
truing | truer rotational rate 500 rpm
wheel rotational rate 5000 rpm
feed rate 0.001 mm/min
method GC #2000 slurry
dressing time 7 min
rotational rate 500 rpm
Table 3 Grinding conditions
wheel SD3000P150BM1
size 5(D)yx 16(T)x 2.5(W)
wheel rotational rate 30000 rpm
feed rate 1 mm/min

depth of cut 0.001 mm/pass

work rotational rate 500 rpm

coolant soluble type

Table 4 Coefficient of aspherical lens and coordinate

. X-axis 7-axis normal
coefficient of . .
aspherical lens coordinate | coordinate |  angie
(mm) (mm) (Deg.)
1.99418 0.000 0.000000 0
k -2.5 0.200 0.010033 5.731
C; | 0.00000E-00| 0.400 0.040178 | 11.376
Cy {2.59920E-02 | 0.600 0.090580 | 16.858
Cs |-4.08240E-03] 0.800 0.161489 | 22115
Cs | 7.52520E-04 1.000 0.253248 | 27.092
Cilo|-1.25120E-04| 1.200 0.366213 | 31.726
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Fig. 5 Form deviation profile of aspherical surface
after primary grinding
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Fig. 6 Form deviation profile of aspherical surface
after compensation grinding
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Fig. 7 Surface roughness profile of aspherical surface
after mirror grinding



o] 4+ . Masaru Saeki

- Tsunemoto Kuriyagawa - Katsuo Syoji :

PR A18d A12E

' A
T
20 \\\\ /4/“5/ 2 ‘“\
y‘-‘*x:s 12 a\ o8 ce\‘“
d'stance (n .4 s & sta™
) *2

Fig. 8 3-dimensional form of mold for small-sized
aspherical lens by noncontact 3-D measuring
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