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Abstract: The centrifugal casting technology of large aperture aspherical mirror is studied for the centrifu—
gal casting experiment of aspherical mirror in the laboratory environment and the feasibility of the method
is verified. A 1:80 scale experimental machine was designed by studying the similarity criterion of tem—
perature field and the matching method of scaled model parameters in the centrifugal casting process of
large aperture aspherical mirror and the physical simulation experiment was carried out. The temperature
field stress field and final surface shape deviation of mirror were measured. The experimental results are
compared with the simulated results. The relative error between the measured and simulated temperatures
of temperature field is between 1. 0% and 1. 4% . The maximum compressive stress is reduced to 0. 98

MPa when the aspherical mirror is properly insulated near ¢,. The measured surface shape deviation of
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1.1

1.

1.

aspherical mirror is —83.823 3 um which is consistent with the simulated result. The non-ebservable

parts in the process of centrifugal casting can be studied through simulation and experiment.

Key words: aspherical mirror; centrifugal casting; similarity criterion; scaled model; temperature field
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Fig.1 Hexahedron element of mould
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Tab.1 Similarity constants
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Fig.2 Main body of centrifugal casting system

50 mm

2

Tab.2  System parameters

/C 1 200
/C +2
/(remin~") 0~120
/mm 700
/mm $260 x 460
/mm $160 x 150
/mm 650 x 650 x 1 100
3
H-K9L 3 o
3 H-K9L
Tab.3 Parameters of H-K9L
/°C
) 530
ly 560
i, 630
Ly 720
3 o
3(a)
800 C
6 rad/s o 900 °C
3(b) . 1200 °C
3(¢) . 1200 °C 560 °C
(t,) .
560 C
560 °C 9 h.
i L, 530 C
(,) 0. 04 °C /min o
530 C
o 0.4 °C /min
3(d) o
4
4.1
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Fig.3  Forming process of mirror

4

Fig.4 Nephogram of temperature measured by infrared

thermal imager
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Tab.4  Comparison of test results C
A B

500 405 410 502 505

600 501 503 591 592

700 562 570 705 706

800 633 635 799 796

900 664 660 901 902

1 000 803 804 998 998

1100 946 947 1097 1095

1200 1 000 990 1202 1210
4.2

A 172 B .
C o 10
LSM-7002
5 o
5
Tab.5 Stress test results MPa

1 2 3 4 5 6 7 8 9 10

A 0.52 0.56 0.53 0.55 0.52 0.49 0.51 0.48 0.49 0.50
B 0.81 0.84 0.79 0.75 0.76 0.79 0.74 0.73 0.76 0.77
C 1.03 0.98 0.99 0.96 0.96 0.98 1.05 0.94 0.93 0.98

o

2) 0.98 MPa.
0.77 ~1.92 TPa

4.3

0 PGI 1240
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~83.823 3 pum 500 1) .
R,=7.3 nm 6 o .
2)
O®=f(F, Bi R R, Pr).
3) .
4) 150 mm
1:80 12 m
5
s )
Fig.5 Deviation of surface shape 1.0% ~1.4% °
6) o
0. 98 MPa 0
7)

6
Fig.6  Roughness

7
Fig.7 Measured and simulated values of surface shape

deviation
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