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Abstract According to the requirements of high—resolution spaceborne camera focusing mechanism, a dual
readings multi— turn absolute encoder is designed. Accuracy and high—resolution glass plate is the first level
absolute matrix optical code disc; metal plate with light weight and small size is the second level absolute matrix
optical code disc which completes the count of the number of first level disc turns; double slit and double
reading system to meet the circuit cold backup. The encoder can offer that resolution of 80", accuracy between +
100", cylinder number is 16, its dimensions for ¢ 50 mmXx50 mm, weight of 270 g. According to the requirements
of identified spaceborne product, the function of encoder is verified through kinds of experiments. The
experimental result shows that the encoder is stable, reliable and satisfies for the requirement of high—
resolution spaceborne focusing mechanism.
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Fig.1 Structure of encoder
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Fig.2 Diagram of the first level code and slit disc. (a) First level code disc; (b) first level slit disc
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Table 1 Comparison of metal material

Metal material Strength of extension /(MN/m?) Yield strength /(MN/m?) Hardness /HB
Al 175~470 =195 60~120
Cu 245~440 <200 90~420

Stainless steel =550 =200 <187

TS SN 3(a) T, BY I 43N 3B, A JB 0°~180° )G, R — i FES T Ar , B B R 5 = A RS DU A
C J& B 1EA , %38 %6 % 0.5 mm.,
(@)

J%// /

B3 “ORRELS CUUNRSER . () LW (b) —ZUiksE
Fig.3 Diagram of the second level code and slit disc. (a) Second matrix code disc; (b) second slit disc
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Table 2 Main error of encoder
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Table 3 Requirements of sine vibration test
acceleration/amplitude 0~P /(g/mm)
Direction Frequency range /Hz

Identification /mm Acceptance /mm

10~20 5 3.3

20~40 8.0 5.3

X, Y,Z

40~80 12.0 8.0

80~100 5.0 3.3
Scan rate /(oct/min) Each direction 2 Each direction 4

BEALAR 2 92 50 A5 Pk 4.
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Table 4 Requirements of random vibration test

Identification Acceptance
10~100 Hz +3 dB/oct +3 dB/oct
100~600 Hz 0.078 dB/oct 0.035 dB/oct

600~2000 Hz -9 dB/oct -9 dB/oct
Acceleration 8.1 grms 5.4 grms
Time /s 120 60
Direction X\Y.Z X.\Y.Z

TN T S SR AR

1) a(x)=a(y)=a(2)=8g;

2) SEHG i [H] < 3K 2 B K5 PR RE 2 min;
3) M#H A A KT (0.5~1.0) g/s.

SR AR E AR .
5 by S A
Table 5 Requirements of shock test
Frequency range /Hz Identification (@=10) /(dB/cot)

100~500 +6

500~=3000 600
Direction X\Y.Z

Loading times 3

SRR IR SN S5, BEALAR 2 52 56, 0 B SE 8, vl ey S 6 S ) S S e X g A A AT I A R ok
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6 KT REI 45 2R

Table 6 Results of precision measurement

Before experiment After experiment
Position /(°) Major /(") Minor /(") Major /(") Minor /(")
Forward Rverse Forward Rverse Forward Rverse Forward Rverse

0 0 0 0 0 0 0 0 0

30 -25 -25 +30 +35 -30 -10 +40 +25
60 =50 -45 +10 -10 -65 -55 +25 +10
90 +25 +20 +15 +15 +10 +5 +30 +35
120 +20 +15 +35 +30 +35 +25 +50 +40
150 =50 -40 -20 =50 =70 =50 -40 -65
180 +30 +35 -25 -20 +50 +45 -15 -30
210 +30 +35 +25 +30 +40 +50 +15 +20
240 -35 -30 -55 -60 -15 -20 -65 =75
270 +35 +30 -15 =20 +20 +40 -30 -30
300 -5 -10 +30 +25 -15 -25 +15 +15
330 =50 -45 -10 -10 -35 -30 -25 =20

2t B v AR RO GE e DR 22 (H O +50", B /INUR 22 B — 70" 5 #1315 80 38 G e KR 22 {H O +50", fie /)i
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