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Kinematic Analysis of Sliding Guide Mechanism of
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Abstract: The movement of the sliding guide mechanism causes an offset and deflection of the lens due to
the clearance fit between the sliding guide mechanism and drawtube. Based on the theory of flexible body
kinematics, the motion simulation of the sliding guide mechanism at different motion postures,
length-diameter ratios and arrangement positions of the guide pin and lens, was analyzed, which influenced
the lens offset and deflection. The nested steering mechanism was simulated and analyzed to verify the
feasibility and meet the practical requirements of the zoom optical system. Accordingly, the infrared
continuous zoom lens sliding guide mechanism was designed and fabricated. Subsequently, the zoom
process of the lens was imaged. It was demonstrated that this simulation analysis provides an effective

method to enable the structural design and research of infrared zoom lens.
Key words: infrared continuous zoom lens, the sliding guide mechanism, kinematics simulation
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Horizontal orientation

Table 2 Horizontal orientation of motion optical frame to improve contrast

Y-axis offset/mm  Z-axis offset/mm  X-axis deflection/rad  Y-axis deflection/rad  Z-axis deflection/rad
0.0677 0.0007 0.00006 0.00009 0.0216
0.0676 0.0007 0.00005 0.0001 0.0193

Before
After
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Vertical orientation

Table 3 Vertical orientation of motion optical frame to improve contrast

Y-axis offset/mm  Z-axis offset/mm  X-axis deflection/rad  Y-axis deflection/rad  Z-axis deflection/rad
0.0501 0.0013 0.0002 0.0004
0.0496 0.0008 0.0002 0.0004

Before
After
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Oblique 45° orientation

Table 4 Oblique 45° orientation of motion optical frame to improve contrast

Y-axis offset/mm  Z-axis offset/mm  X-axis deflection/rad  Y-axis deflection/rad ~ Z-axis deflection/rad
Before 0.0427 0.0283 0.0001 0.0024 0.0022

After 0.0513 0.0209 0.00003 0.0046 0.0051
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Fig.16 The overall assembly of the continuous zoom lens

453



Fa2% FH5H
2020 4£ 5 H

a4 R
Infrared Technology

Vol.42 No.5
May 2020

K17 ZLANESAR FR e SR AR A A R ]

Fig.17 Cutaway view of Infrared continuous zoom lens overall

structure

H# 5 AN, AefEd. AMAUA R e AR FR
FErf s B I7E 0.0 mm LA, fli% 2 37E 0.05 BLAY,
T RBURE 2 R THESR

TR G IR AT DL MTF SkET&,
e il 60% I 20t RGTFEAME I E R . Rkt
AMESLAB R AR ELHEAPE R iR RS
{5 5 N\ CODE V Jt4 it 84, AR MTF SkH

Wrge kBRI 5% . WKl 18 Fion, AEkEs
Wit JE#E 30 mm. 80 mm A1 150 mm £ FE N MTF &
LG Bl .

XS A MTE LRI 5, 375 60% 444,
[ B 7EAF [F) £EBE R UG ORFRR I, e nT DL AR IR
o L1 AN I SRR R Sk T ) BT A K

5 B4

AT ADAMS ZAREN T2 Wi A X 2041 3%
BARERCRE B S A I 2 Kzt B
5 3 AT B UL KB S5 R 3 m L AT 12 3
Pismdr, LT 45E:

D) XISEER AL . BREMR 45°% 5K
LIz gh o, RBLSE LS B e PR AR
XFEER RIS B, R 450K, FHEs)
BAEMAKAR LR B L 0.9:1 BLE, A BeEEA L
AR ESR, BN BT U SR B AR T -

%5

LLANESAR FE KB A R A8 e Table 5

Improved structure

The zoom group  The compensating group  The focusing group

Y-axis offset/mm
Z-axis offset/mm
X-axis deflection/rad
Y-axis deflection/rad
Z-axis deflection/rad

0.04980000 0.06230000 0.04990000
0.00140000 0.00580000 0.00610000
0.00029032 0.00043326 0.00017135
0.00014583 0.01470000 0.00190000
0.00085879 0.01400000 0.00014376

Infrared continuous zoom lens motion during lens offset and deflection

E—

(@) 30mm £ (a) 30 mm focal length  (b) 80 mm £5f#5  (b) 80 mm focal length () 150 mm £ (c) 150 mm focal length
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Fig.18 MTFs and imaging figures of different focal length
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