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Synthesis of Geared Linkage Mechanism for Guidance Task Based on Function Module Transformation
LIU Jingshuai' ,LIN Song®* ,ZHANG Yu' ,WANG Hanchao'
(1. School of Mechanical Eng. ,Tongji Univ. ,Shanghai 201804, China;
2. Sino-German College for Postgraduate Studies,Tongji Univ. ,Shanghai 201804, China)
Abstract ; Rigid body guidance synthesis is a typical problem in mechanism design. In order to avoid the defects by traditional synthesis
methods based on Burmester kinematic geometry theory,such as the limitation of mechanism structure type and the uncertainty of mech-
anism function,a generalized function oriented geometric synthesis method based on similarity transformation of the mechanism function
modules was discussed. Since the standard mechanism modules were considered as basic design units for this method , the structure type
of guidance mechanism modules need to be extended for a larger solution space, thereforethe geared linkage structure that can generate
complex motion patterns was taken into account,aiming at the establishment of corresponding function module through kinematic analy-
sis. At first,the transformation and mapping method between transmission function and guidance function were obtained through the con-
figuration analysis of geared linkage ,thus converting the transmission mechanism to the guidance mechanism through changing the rota-
tion center of output gear. Secondly,the complex vector method was introduced for the kinematic analysis to obtain the guidance func-
tion,, after that the geared linkage function module with full topology information was established,which included the transmission char-
acteristics as well as the guidance characteristics,i. e. the relative dimensional parameters, the guidance angle performance, the guid-
ance point trajectory and the motion geometric identifier. Then,in order to obtain the method for adjusting dimensional parameters of the
preselected function module,a bidirectional mapping rule between relative dimensions and achievable guidance functions was revealed.

At last, a practical guidance mechanism design task for powder production with partial parallel guidance function requirement was given,
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the similarity transformation of geometric identifier between geared linkage function module and the guidance task was presented, then

the actual solution mechanism size and position parameters which meet the technical requirements were obtained. Finally the validity

and practicability of the proposed generalized synthesis method were verified by the analysis of design results.

Key words : function module ;similarity transformation;rigid-body guidance;geared linkage;generalized synthesis methodology
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Tab.1 Parameters of given positions

E, M;/cm N,;/cm Bi/(°)
E, (25.3,47.4) (20.9,49.7) 152.7
E, (19.6,31.9) (14.6,31.9) 180.0
E, (13.6,31.8) (8.6,31.8) 180.0
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Tab.3 Initial position parameters of solution mechanism

Faft /cm B x/cm y/cm
A4 48.24 4, 68.52  39.60
AB 9.45 A 37.51 76. 56
ByB 45.90 By 70.95 35.39
Ay By 4.86 B 46.70 74.37
AC 56. 26 c 82.04 42.17
AyC 13.77 K 25.32 47.36
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