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Design, manufacturing and assembly for optical lens of mapping camera
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Abstract: For purposes of designing a mapping camera with high image quality for stereoscopic map-
ping task, the design, manufacturing and assembly for the lens of a mapping camera are investigated.
the design of the lens is issued from material choice, structure decision, performance analysis, and so
on. Then, the processing methods for thin shell supporting structure of the lens are discussed. Final-
ly. the assembly process of single lens unit and primary lens is introduced as well. After comparison,
ZTC4 is selected as the material for lens tube, and a single lens unit and a thin shell are adopted to a
combination format. Analysis results with PATRAN/NASTRAN indicate that the lens shows a good
mechanical intensity and stiffness and can satisfy the requirement of structure of single lens. The thin
shell is gained through casting and turning precisely, and the co-axiality of column in orientation lad-
ders is 0. 01 mm. During the assembly of lens, it is very important to keep no deformation, to control
a air space accurately and to position a high precision center for assembly. The tested result shows

that the optical transfer function of single lens can reach to 0. 43(77 Ip/mm), which can meet the re-
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quirements of precision for a mapping camera.

Key words: mapping camera; optical lens;design;manufacturing;assembly
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Tab.1 Performance of typical structural materials for space optical remote sensors
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Fig. 1 Primary lens of mapping camera
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Fig. 2 Local detailed drawing of primary lens
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Fig. 3 Thin shell with bafflers of primary lens
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Fig.4 Finite element model of primary lens
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Tab. 2 Results of static analysis
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Fig.5 Modal analysis resuls of primary lens
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Tab. 3 Results of sine vibration analysis

i H x [ v I 2 [A]

5 KT 37 0 R/ 5. 60 5.62 5.47
R AR R 1.038 1. 042 1.014
B KN F7/MPa 1.59 1.56 1.04




1652 e K TR

516 &

oy M A W] R I SE AR Sl /N A T
PR BER 5 45 J7 17 1) d5e KW 7 #8327 T 14 % 1) i i
IS 31 R

LR LA B AT s R B TAT 119 45 T 1 fE 24 9 AL A
KM AAPLEEF 2K

3 BEREmL

B JE TN T B AR E P A TS A 25 1A () b R
O 2% 22 P 5 TG 1) S L BRE A X T I BE 5T 1A
1M 5 B R Ty WX B S 32 488 1 T RE ST IR
TNE 5 v o W RE 7o 1A 1 S0 ARG 9% 3 P
i o P20 3 v I 3k 3 e s R B IR

B P AN T2 AR & X T BE AR Y
W 3 W] SR X 2 o 5 i O 2 DG R B TR I L
I A A B BT IR) R, RE ST R B K R 2 0
558 mm. FE R AP H AR VT $170 mm, V)R
JEAE 3.5 mm Edy . SeR ROTBER 4% B0 8 22
BRI L A G i BB . e R
SR TE R R TG ALAL AR 1 TR 3 mm i TR
b O B P T8 A T A% r) RS 1) 2 B AT 3 mm
LA,

THERE ST R B5 SR P LA AR I T F i Ty
Ko N7 IR F A 4 E 2 B rp = A AR T I
SR A AT BV PR R . TR R
K 25 Ja Y b AT LA i AR B BRI TR g s 7R A
HI 2o A v iV 22 i HL T T R AL [R] I
TE R I X B v S 2 a2 2 2 e i iy e
13 F 35 8 Uk 0 B U4 W s R D R 5 T L 35 7
B E VR AR RN 0 L ZE 0 i AR B 3 )
F R /N TR ) LI B R R

e JE KRR ] BB R U & 2N O b
BF 3 T A 1 B R TR 0 AR A, 5y Ah L TR RS A
VRS 2 1o 82 o S0 UF I o 10 T 2 R o A L
5 T RE A 1) A ity T Ry A 43 R HEA TR B
Ui VAT )~ T 3 R T R 4 SR AA F) 0. 002 mm,

THERE 5T A 2% 2 L B b P 1B A T[] Al EE Gk 3
0. 01 mm, [ BEA$] 0. 01 mm, 4% % v 3 11 T A
JEIRFE] 0,005 mm. JOKGEE ik B 2 40 T
1 TR

4 G5 R

5 1 8 T 0 Dy 3 5 2 20 B 5 AR A B A 2
e B W BE SR A i e K B B 4 A L e A
P BARCIRZS o DA S0 1 R O B2 2 2R BT
TCAR T 22258 [ 7 23 1) B 6 42 ol v s 2
A 3ATrIE .
4.1 BRARE

BT S5 R AN A 6 B R . g A fi) [
SE SR AL T L RV 7E 35 B3 1 SR OD 5 85 8 1Y
AR 1D [a] 5 A7 R 48 1 (8] BT, A1 26 B8 mT 7E B Jde
S PR TR R B e P S R AR
POLHER T IR A 1B B 20 BB e Pl i
T 22 4] R 3 e k1 T AR R R 22 1K B R TR
Bl Tl ) o 07 . i OB IO 22 0 AR RSB I IS R
s 458 P L BR 22 R TR RS T AT 6 2 SR U 92 I
BT 2H P

K6 B LR I

Fig. 6 Structural sketch of single mirror unit
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