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aspheric mirror blanks. In this paper, the centrifugal casting process and the quality of the mold
embryo were studied in depth by using a self-developed shrinkage model experiment machine. In order
to obtain the required mirror blank, the processes of preparing the coating, heating, cooling and
preserving the heat of the mold were introduced in detail. The influencing factors of shape deviation in
the mirror blank production were studied by comparing simulation values with experimental results.
The influence of the coefficient of thermal expansion, cooling rate, diameter, and heating temperature
on the surface deviation was analyzed, and a mathematical expression relating these parameters to the
deviation was derived. The compensation of the deviation was then calculated in two iterations, thus
reducing the surface deviation from 84 to 33 pm. The compensation results met the design
requirements. Using centrifugal casting technology, the aspheric mirror embryo can be prepared to
meet the vertical deviation specifications of its upper surface in the range of 30~40 pm.

Key words: centrifugal melting casting; aspheric mirror blank; process; surface deviation; compensation
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Tab. 2 Relationship between material of mould and deviation
/Hm /mm 0 10 20 30 40 50 60 70
NZ —3.98 —8.34 —21.98 —43. 24 —75.15 —115.13 —167.48 —226.54
—1.28 —4.36 —16. 56 —37.54 —69.34 —109.37 —158.79 —217.59
NZ —2.94 —5.51 —14. 29 —29.71 —53.06 —83.79 —118.01 —161.24
—1.61 —3.41 —11.27 —25.85 —48.19 —78.45 —112.46 —152.16
NZ —1.85 —5.58 —10. 86 —18.49 —29.94 —45,92 —64.76 —84.95
—1.52 —4.32 —9.31 —16. 26 —27.25 —43.28 —61. 37 —80. 24
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Tab. 4 Relationship between diameter and maximum deviation
/pm /mm 80 90 100 110 120 130 140 150
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Tab. 6 Simulation value and measured value after two compensations
/pm /mm 100 110 120 130 140 150
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—22.39 —23.58 —25.15 —26.43 —27.51 —32.5
33.27 34.31 35.67 33.95 34. 04 35. 64
32.04 33.49 33.94 31.97 32.78 32.94
4 ,
’ ’ H
H o
o b
b b
) , 61%., —84 ym 33 pm,
(30~
N N 40 ;im)

[1] Abdulkadyrovet. M1 and M2 Mirrors Manufactur-

ing for VISTA Telescope[J]. Proc. SPIE, 2016,94
(54): 374-381.

[2] KECK website[OL]. http://planetquest. jpl. nasa.



1727

[3]

[4]

[5]

(6]

7]

gov/Keck/keck_index. html.
[Jl.
,2015,22(4) :63-64.
FENG S P. Manufacture of plaster mold for art
casting [ J]. Casting equipment and technology .
2015,22(4): 63-64. (in Chinese)

[l ,2010.

ZHANG Y. Study on fracture behavior of float
glass and Low-E coated glass under thermal load
[J]. University of Science & Technology China
2010. (in Chinese)

. [M]. : . 1982.
GAN F X. Optical Glass [ M]. Beijing: Science
Press, 1982. (in Chinese)

[Jl. . 1996,8

(2):30-35.
WU L G. Optical glass processing research of de-
struction layer of coarse grinding, fine grinding and
polishing machining allowance matching [J]. Opti-
cal Technology . 1996.,8(2) . 30-35. (in Chinese)
. ,2016,12(15):3012-3019.
FAN X M. et al.. Astigmatism compensation in

optical aspheric three coordinate measurement [ ] ].

(1967_)’ )
’ ’ s . 1990
.2003  ,2009

N N ’

N

. E-mail: zxm(@ cust. edu. cn

(8]

(9]

[10]

[11]

(12]

Opt. Precision Eng., 2016,12 (15). 3012-3019.
(in Chinese)

LIl ,2008,12(15): 2491-2496.
XUE D L, et al.. Inspection of large aperture sili-
con carbide material convex aspheric mirrors [J].
Opt. Precision Eng., 2008,12 (15). 2491-2496.
(in Chinese)

. » 2012,15(4) ;727-732.

LI J. Determination of the distribution of measuring
points in contact lens measurement of large aspheric
surfaces [J]. Opt. Precision Eng., 2012,15(4).
727-732. (in Chinese)

ZHANG X B. Annealing simulation of aspherical

lenses based on structural relaxation theory [J].

Materials science and engineering , 2013, 18 (9):

19-22.

ALEXMARKOVSKY T F S. An Efficient and Sta-

ble algorithm to calculate fictive temperature [ J].

Jouwrnal of the American Ceramic Society, 2016,

67(14) :10-14.

[M].
,2004.
LIN B N. Special Casting [ M]. Zhejiang: Zhe-
jlang University press, 2004. (in Chinese)

(1987—) s s
,2010
,2013  ,2017

E-mail:455855261(@qq. com



