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Abstract The reason of making propeller error in grinding square aspheric optical elements is analyzed. Each
rigidity index of two fixing methods of abrasion wheel axis is calculated, and then the influence of abrasion wheel axis
fixing position on the processing accuracy. The experiment at each position is done. Different abrasion wheel and
different processing parameter are used to do the grinding experiment. Finally, the abrasion wheels axis fixing
position and the grinding processing parameters which can satisfy the processing accuracy of square aspheric optical

element are obtained.
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Fig.1 Principle of grinding aspheric optical elements
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Fig. 3 Schematic diagram of propeller error
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Fig. 4 Propeller error generate in grinding operation

4 Wil s M it e

fe e 1 5 il 5 % £ 224 30 TR 6 R )
BRGS0 S A PO A B R T
FIFE 95 45 B B B R T R
b AR/ T L4 T 2l R i 3 e
B AL G T 0% B R S L 3k 2 e
b ZRGE L 2% R 6 B 4%« 22 KT P i 5
Al R TSR 0 0 B R GERLEE K

1 1 1 1 1

_ 1
K K, 2Ky iKam R | 2Ku
1 1 1 1 1 1

abrasion wheel
shafting

rotary table

K5 bt AR Jm vh i e gt 1A
Fig. 5 Structural pattern of abrasion wheel

shafting at middle

aspheric Y
optical
element X
=Ir ble
S LT /—rotaxyta
K ~ [Ty
A AN - X
/ Ry a3
e - K
} - _/\4 (
(F -\V S . abrasion
wheel

I G R oo 2 4 B AT 5
Fig. 6 Grinding rigidity schematic diagram of
abrasion wheel shafting at middle
I K O A7 L A T 2 L 2 O ) 52 ) -5 o T
2 A L T A 20 AN T 5 K S il 7R Bl i D 2
1750 N/ i K a9 22 KL /MR R 3200 N/ purn
K 9 22 FTIRBE 5 S U3 e W12 L 2041 N/ pmis Ky i
R R BE 3050 N/ pms K, O 22 KT e W2 L 41 e
W2 (¥ 52 ) 5 L s 91 88 AR EG AT DA 22w S
K g 8888 Bl o) W2 3200 N/ pmis Ky A% 3 4l
Bl WIEE L1860 N/pm. 540, 2 TR TAEG Ny
HARKR T ITIE G2 JO R R A 4 1K B8 1Y 81 9 L K Ol
TCIF BRI TAE G B O Ioi 5 TAE G Ml
— R SEAETT T S 4 b e RS b — B BT L
DG A 8 Bk 1) 2 B0 SAy T A B ) Al e D 5 K,
WA Y 16 W R, 1860 N/ pms K,y B i) % 38 ik
e MR, 90 N/pm; K, M5 S8 Y 1K
J&F,1800 N/pm,
THEEA 8 Tl el 1) S ) R SN K
K:ﬂ/@L+-1—+ L+

K. 2K; .

_|_
4KAmiu KI\R ZKBR

Gededrdrd )

71. 06 N/ymo
T DA e W K B0 Y 1 3 e 432
W K /0N o 5 B01E FAE B s Y 75 16 i1 B M

P 7 D il AR I 2 e 4 A

Fig. 7 Structural pattern of abrasion wheel

shafting at front
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Fig. 9 Grinding schematic diagram of square

aspheric optical element
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Table 1 Grinding results of abrasion wheel fixing at

different positions

Size of

. Trinding parameters
abrasion wheel gp

a;/pm

25 AY50 pm. F8.5180

1
D907
. 9 AY20 ym.F8,S187 0
abrasion
heel AY15 pm, F8,S123 0.5
whee AY10 pm,F8,S187 0
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Table 2 Grinding results of abrasion wheel fixing at

different models

Size of abrasion wheel  Grinding parameters a /pm
D90 * AY4 pm, F8,S5187 0.3
D45* AY4 pm,F8,S187 0.4
D15 AY4 pm,F4,S157 0.5
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Table 3 Grinding results of different depths

Size of abrasion wheel  Grinding parameters a /pm
AY20 pm.F8,S187 0.8
D457 AY15 pm, F8,S187 0.5
AYS5 pm,F8,5187 0.4
AY15 pm, F8,S187 0.9
D157 AYS5 pm, F8,5187 0.5
AY2 pm,F8,5187 0.2
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