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Effects of thermal history on reflector formation in an
optical glass centrifugal casting process
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Abstract: This study investigates the influence of thermal history (molding temperature and cooling
rate) on the mirror forming process for spin-cast aspheric mirrors. Abaqus finite element analysis
software using different molding temperature and cooling rate of simulation analysis to determine the
Spin-cast temperature is 950 °C and the cooling rate of mirror is 1 ‘C /s which can be completed in the
mold filling and mirror forming. The spin-cast experiment was executed, and the forming results were
measured. When the cooling rate is more than 1 °C/s, the mirror is fragmented owing to the excessive
local residual stress after cooling. Additionally, the axial height of the mirror edge differs from the
theoretical value by 10. 12 mm, and there is a large surface figure error. This surface figure error is
attributable to the volume change on cooling.

Key words: spin-cast;reflector; simulation analysis; Abaqus

Wi B EA:2017-12-25;181T HH#A:2018-01-24.
EE&WH . FMEFRET 8RB 4% BT H (No. 20150101024]C)



2476 b= E I 55 26 %
R S =W i K iyt L = i IR SRR <]
1 31 = T P RCER, B I A P 4 R b Y L A e LR R

AR 1R 1T S I 1 1 AN R S i ' 2 i 3 4
BRAHERT R s P EEE R —, 5k
BRI G2 B Y 0 T i B AR B L T
W ARSIk Bk E G 2E T Ty
AR Z IFC G B S BR A b AL
il BRL A5 A WA 20 LR 7 AN Tk DL O A 5 B
AL R A R A5, 3 8 Ty ik 2 g
R R 4, I HLAS 2 EL XA R T
T MR — A7 AE T 210 IR )2, = B0h ) 4
e, BB KE R T

1983 4F il £ KA IR A 5 A% 55 N\ 1o JiE i &
A KA B AL 5 T AR 2.7 mo BN e K R T
LA 1900 4R, 36 [E & B & il F 5 R ) 6 kL R
b B0 5 1 T ) g A 4 T A K T4 5 1968 4R
ST v SR MR BB L A AR 30
mm A AEER 45 5 1987 4F A 25 oy K70 K SO it 45
il B 1.8 m PB4 s B S T 2006
AR AR 8. 4 m AR KB R R ok i
B bR — RSB B 7 e xR
BR T RGBT A A T R R B0 R G O 5
FLA H A T 75 6 e DARRAR B A 3

BDEHERS BT 20 LA R 4 A5
AT B0 e R K HVRI B OR . i
14 016 27 B B I AR EL P, 6 A AT A 7E
W R v B LR R LIRS, > B RS L 3k 3
T A R R R i T B R B B . A B0 BE
SRR, R R T 1) Dy T A il ) WL AR G £ e
SR EL T % o e TR B B A AR TE B0 T R TR
A Sl E SRR R IR b S R TR R,
Y5 45 A R B R e R A I E AR e HI B B
FEIR I BE o A 7 D 2 s i 2 [ B4 1k i A 3 5
1B VA HRAIE S 5 PN R A 1 D SRR TS
WP B S B Y e 3

IR 3 AR e B R R R A L R R A
T R T 6 D5 ) TR AR R L B B R
e B I AR HOIR R AR o R S AR R AR
AT T < E B0 B o 0 B 0 P ) T R R ol 2
JEE) DA R HEAT IR K ¥ 20005 5 0 D R 1 AR Ak
RIS H ) . ISR PR3 s AR B 2 5 e
DA A 2 2155 R T R Y IR B R e B 5 1 3 B

I T A RS T O A S B N T A
o B SRR F) o PRI S BF 5 RS 2R L D 94 0 R
XoF S A R AR 5 B A R

2 B E bR A R

BEELLIAE M o S8 ELA = BhBE 4% . >
BT 0 A 3 B - AR A I e A 45 T S AL L
AR PR OB L o, BT IS VAR B 0 T B ) 52 3 1
DLINIE 1 F7R s i A KR BERE R T B AT —
A B TR R 2 BRI A B - A A
Ak BB e A 5 5 52 B A AR D ek A R R
390 0 L 1] R B9 ) L R K ST 1) b B R
jJDZ lb’]o

1 BRI R T 52 i e JEE

Fig. 1 Acceleration a point in glass melt
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ferent cooling rates
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Tab. 3 Molding temperature 950 °C reflector surface

coordinates (mm)

B Cxis yi) B; Cxisyi)
B, (0.013,13.908) By (40. 295,20. 239)
B, (5.102,14. 404 By (44.998,21.411)
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By (14.325,15. 648) Bi (54.968,24.007)
B, (20.003,16.398) By (60. 452,25, 432)

5 (25.698,17.231) Bis (65.012,26.942)

5 (30.145,18. 149) B (70.531,28.536)
B; (36.022,19.152) Bis (74.923,30.215)
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