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Design of support distribution for
attitude-adjusting mechanism of large lens

ZHANG Ya-nan', SHEN Li-li', SHEN Wei-xing’, CHEN Ming-yi'

(1. School of Mechatronics Engineering and Automation, Shanghai University , Shanghai 200072, China;
2. Shanghai Institute of Optics and Fine Mechanics , Chinese Academy of Sciences . Shanghai 201800, China)

Abstract: To design an attitude adjusting mechanism for large lenses, the adjusting characteristics of a
three-pod adjusting structure and its effect on the force and deformation were analyzed. On the basis
of the geometrical method, the relationship between the length of each pod and the plate angle varia-
tion was obtained under the arbitrary triangle layout of 3-pod adjusting structure,and the correlation
coefficient was thus defined. Furthermore,the Finite Element Method(FEM) was used to analyse the
deformation of the adjusting plate with three types of support layouts. The results show that the ad-
justing values of 3-pod mechanism can be calculated. For a plate with the size of 580 mm X570 mm X 20
mm, the maximum deformation caused by gravity could be 12. 51 pym while the isoscele triangle sup-
port layout is adopted. Finally,the attitude adjusting mechanism based on the 3-pod isoscele triangle
support layout was calibrated and adjusted, the results prove that it is effective in attitude adjusting
and accuracy stability in target-firing experiments.
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Fig. 1 Schematic diagram of beams firing on a target

by eight laser beams
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Fig. 2 Focus adjustment module
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Fig. 3 Detailed structure of one adjusting support
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Fig.4 Coordinate setup and adjusting angle notation
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Fig. 5 Geometric model of leveling mechanism

(isosceles triangle layout)
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Fig. 6 Geometric model of leveling mechanism

(general triangle layout 1)

b
A D
im0
H| a : E
(¢)) c
B
L

B 7 JESEHLAL LA AT CE M = A A B
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(right-angled triangle layout)
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Fig. 8 Geometric model of leveling mechanism

(general triangle layout 1D
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Tab.1 Relationship between the adjustment quantity

of each support and the 2-D angles
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Tab. 2 Relationship between the adjustment quantity of each support and the 2-D angles
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Tab. 3 Relationship between the adjustment quantity of each support and the 2-D angles
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Fig.9 Relationship of support pattern features with

relevance coefficients(support 1)
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with relevance coefficients(support 2)
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Fig. 11  Relationship of support pattern features

with relevance coefficients(support 3)
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Tab. 4 Comparison of relationship coefficients on

different 3-pod support configurations(a/b=0.75)

AT o o o
FWE =M 0. 375 0.375 0
HA=ME 0.75 0 0
EE=/ME 1 0.9 0.15 0
TEE=MF I 0.33 0.15 0.93




%12

B 55+ A R4 5 S A IR R LA 1) SR A B 2629

£S5 FRZARIAEATHEXRHHIER (a/b=1)

Tab.5 Comparison of relationship coefficients on different

3-pod support configurations(a/b=1)

RIE A o 0 o0
EE =M 0.5 0.5 0
Hf MK 1.0 0 0
TE=MAF1 0.83 0.2 0
EE=MF 1 0.25 0.2 0.7

M FAT LA EOW A s DA S R
A R B R L (— B R EX R 2 R
R IED R L AR I = AU A R AL A = A R
1 38 7 AR A D

4 FRES AKX GRAT PR E T

PRSP AIL A 8 5 AR 23 32 1A 3 SR T IR ET
() S AR T 5 1R A S TE o AT 75 22 3 7E
WP B Sz RS 2 IR & 2
() ) A7 B & A 728 Ak o 52 ) B8 5 R £ B ) £ S
BT SZ M 2 F AT 3B RE FE . an . PR FE R e v, i
TR S 580 mm X 570 mm X 20 mm, 75 &K
Z HUBEAE L 3F B S 0 A A Y R R B ) T 2K
FRAE e g 24 i C R o e R R
JERER 5 A5 LA b BRI R AR AR AR 5
AHELE. WL A 026 1 KB i &
K SOR AR R g

BOP AR AE KRS T 52 | E B T84
385 ANSYS SR RB s, g5 PR 1 2 Bk B
FROCEL AL, R shell63 oo, Mk LD10,

G35 ~8 Fiw 9 SR AT 4 BT L AE
SRR T T = A A SRR SOR A B ST
PepE Ao A S Bk SR O SO X R A AR
L WE 12~15,

B 12 frs 2 SR 5 58S IE = I A
AR B AR T R BT W o 5 1l AR
) E X300 A8 T fie K. WY 4 1 AR ) 2 AR T 3 it
BV y I PR PR TR G T o AR, I
o = SOR MR AR T BN s A 0. 04 pm SR
AN AADE 5 ABCE K325 % & K, R
12.51 pm,

B 13 BT 7R Y SR & 6 AR B O A
JIZETE AT AR AR T AR G T AC X FR
HAHAY AC B, ABCD B2 5 K, Hifx

KA K AEAE C ST, HAE K 88 pm; LK il
XA T3 /N By 2. 13 pm,

14 s 2 SORANE 7 AR A A
FTIASIE B BT S B 1 AR T S AR 56 F AC AR
HAGWY AC gk, ABCD WK,
HAR KA R EAE C S ME . HAH N 87. 6 pm;
TR B3 DX 38k 1) A5 T B /s LB A 0. 038 pm,

& 15 fT 7R A 24 A& & 8 A B A S A Y B
J1ASTE &, AT . (2) (3) DC P Bl IX 38, 1 728 % ¢
Ko FARTEAG phy v (8] 1) S0 32 87 356 38 L AR Y S KAk &
AAE CD 31 ] KRR B Dk 10,6 pms 30K
B 30 X387 A8 T /N B R 0. 16

HRAE bR AR T (& SR AT = AR B,
AR o N = AT A BT R B AT IR
Z L WE W RARTEAUA 22 1. 91 pm, AT =
1S5 HEM = MIEAELANEBREK.,

Nodal solution
STEP=1

-L-,.M ‘: ~
RSYS=0
SMN=-0413X10"

DMX=0.012 512

SMX=0.012512 |
|
I_’( ‘:u

L E— - — —— —
—0.413X 107 0.002 777 0.005 558 0.00834 0.011 121
0.001 387 0.004 168 0.006 949 0.00973 0.012512

12 SRS = MY e E AR E
Fig. 12 Deformation induced by gravity with

isosceles triangle support layout
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