33 4 Vol.33 No.4

2010 12 Journal of Changchun University of Science and Technology Natural Science Edition Dec. 2010
130033
THK
0.005mm
TM359.4 A 1672-9870 2010 04-0040-03

A High Precision Focal System Design

LIN Weicai WANG Jin
Chinese Academy of Sciences Changchun Ingtitute of Optics Fine Mechanics and Physics Changchun 130033

Abstract The focal system is an important part in zoom lens. The cam mechanism is conamonly used in focal system now.
The cam mechanism isbulky inefficient and low accuracy .The theory and methods for the zoom focal system using motor
and liner track are discussed in the paper.An practical system is presented .The system is composed with motor THK liner
track displacement sensor and digital signal processor etc. The principle and structure of the focal system are given in the
concrete. The system accuracy is analyzed. The system accuracy is controlled in 0.005 millimeter.
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Fig.l1 Theelement of system
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DsP 0.00125/36=0.035um
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THK 0.5mm 2mm
2 4
1
4x360°  1440°
5 1%o0 5
5x360%1%:=1.8°
0.5mm 0.5x1.8/360=0.0025mm
H == -
2.3
©) ©)
1 2.THK 3. 4.
5. 6.42BY G015 7.
2
Fig.2 The structure of focal system
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2 Tab.1 Temperature foca quantity
-30 -20 20 40 50
21 -05551 -0.4445 -02232 0  +0.1849 +0.2783
360/0.9=400
0.5mm +1mm
0.5mm/400 =0.00125mm +5mm
24
0.5 3mm
36:1
2
Tab.2 Moment of inertia calculate for focal system
D d p Xg- cm’ g- cm?
1 0.5 7.8 0.3 3.445934383 3.445934383
0.8 0.5 7.8 0.5 2.126371243 2126371243
1 3 0.5 7.8 0.3 297.4990017 33.05544464
1 0.5 7.8 0.3 3.445934383 0.382881598
2 3 0.5 7.8 0.3 297.4990017 3.672827182
1 0.5 7.8 0.3 3.445934383 0.0425424
3 4 0.5 7.8 0.3 940.7400866 0.725879696
1 0.5 7.8 1 11.48644794 0.008863
1 04 7.8 7 83.56988174 0.064482933

43.52522707
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Tab.3 The data system experiment contrast

1 1 2 2 8
0 0 0 0 0 0 0
0.0123 0.012 0.0124 0.013 0.012 0.0135 0.0015
0.0233 0.024 0.0245 0.024 0.024 0.0255 0.0015
0.035 0.036 0.0335 0.0355 0.036 0.035 0.003
0.0453 0.048 0.047 0.05 0.048 0.055 0.007
0.0553 0.06 0.0575 0.0605 0.06 0.0605 0.0045
0.068 0.072 0.07 0.0735 0.072 0.0755 0.008
0.793 0.08 0.083 0.086 0.08 0.088 0.0045
0.0905 0.092 0.091 0.0965 0.092 0.0955 0.0035
0.1045 0.104 0.1055 0.1055 0.104 0.1085 0.0045
0.1155 0.112 0.1155 0.1145 0.112 0.1135 0.0043
42BY G015
2 3
1.2kg 102.53kPa
25.03 77.25% 28
J=W(p/2r)?=1200x(0.05/2r)*=0.076g cm? 3 40
W P 0.005mm
0.01lmm
FJ3+3=43.6g cny
32
T.
Jotd, 6,
T2 (qg)* ™ Ze £7=0.212kg cm 1 4
T, .
W=12kg F=pW=0.3x1.2=0.36kg 60° . ium 5
L2b0r=1kg SXBG%XQA;;ZBGO 0.0025 v
_(FP | uFoD)1_ -5x1.8/360=0.0025mm
Tl-[zm7 + ] 1-0.0014kg cm 5
F— (kg) Fo— (kg) W—
kg P—  (cm) D— 0.9° 0.5mm
(cm)  po— 03) n— (03 0.5mm/400
06) I— =n /n 86— Z— =0.00125mm
fi— 0.0012mm
2 T
To=(T+T)x2=(0.212+0.0014) x2=44mN m 3
42BY G015 130mN m THK
RSR 0.002
3 0.005
0.001mm
31 0.0047mm
0.005mm
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