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Construction of dimension chain and tolerance design based

on infrared continuous zoom mechanism

LIANG Juan-feng, CHEN Shuo,FAN Xiang, KAN Bo-han
(The 11th Institute of CETC, Beijing 100015, China)

Abstract:In the product structure design,along the existing products or by virtue of the existing experience is a com-
mon phenomenon ,infrared thermal imaging camera continuous zoom mechanism optical axis jump overrun has been
the industry’s problem,and the size of its jump directly affects the system's performance indicators. In this paper, Tak-
ing the guide rod two-component linkage continuous zoom mechanism as an example, the factors affecting the runout of
the optical axis of the continuous zoom mechanism are firstly analyzed from the perspective of assembly,and then a
clear,reasonable and correct assembly dimension chain model is constructed based on the principle of dimension chain
by analyzing the associated dimensions. Then,through the transformation of optical machine parameters, the tolerance
of the closed ring in the dimensional chain is determined. Finally,based on the principle of tolerance design,the toler-
ance of each component ring in the dimensional chain is assigned,and the limit deviation of the closed ring is accoun-
ted for by means of tolerance analysis,so as to ensure that the tolerance design of each component ring is correct and
error-free.
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Fig. 1 Structural diagram of guide rod type two-component

linkage continuous zoom mechanism
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Fig. 2 Schematic diagram of assembly dimension chain in Y direction
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Tab. 1 Description of each component ring
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Fig. 3 Assembly dimension chain after optimization in ¥ direction
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Fig. 5 Assembly dimension chain optimized in Z direction
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Tab. 2 Tolerance values of each component ring in the secondary dimension chain

75 Rt N 1 A 2B/ mm I
1 4, T, S ERZ 0. 005 PRt
2 A, T, FHEZR ¢ o, FLAYEAR 0. 008 6 JNE %
3 Ay T, MR B AR 0. 008 FrufEft
4 As Ts HRIMERIER 0. 009 FRAESE
5 Aq Te AEEIHE ¢ d, FLIWEAR 0. 009 6 2N g

(3 —HRITEBFENBRITNEME

Tab. 3 Tolerance values of each component ring in the first dimension chain
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Tab. 5 Tolerance values of each component ring in the secondary dimension chain
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Tab. 6 Tolerance values of each component ring in the first dimension chain
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