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Structure design on approximate constant force clamping device
based on SolidWorks

Wang Xiaoliang' , Liu Yanyan', Yang Xiaobo', He Qigong’

(1. School of Mechanical Engineering, Lanzhou Jiao Tong University, Lanzhou 730070, China;
2. Lanzhou LS Energy Equipment Engineering Research Co. , Ltd. , Lanzhou 730050, China)

Abstract: The current clamping requirements of clamping device were analyzed, and the basic principle and structural characteristics of

approximate constant force clamping device were emphasized. Then, the problems existing in the mechanism and the difficulties to be

solved were analyzed, and a design method of approximate constant force clamping mechanism based on intelligent size constraints in

SolidWorks was proposed. Furthermore, by setting the corresponding structure sizes and geometric constraints of clamping mechanism in

SolidWorks, the size of each part of the mechanism was automatically calculated and adjusted, and the key technologies and working

methods in the design process were introduced to realize the structural design of the approximate constant force clamping mechanism. In

order to verify the performance and practicability of the device, the output clamping force of jaw for the clamping device was analyzed and

evaluated by examples. The results show that the design method proposed is simple and fast, providing certain practical value.
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Fig. 1 Schematic diagrams of forging manipulator structure

(a) DDS type forging manipulator ~ (b) SMS type forging manipulator
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Fig. 2 Structure diagram of clamping device
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Fig. 3 Analysis on force transmission ratio of clamping mechanism
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Fig. 4 Schematic diagram of clamping mechanism structure
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Table 1 Key design parameters for claming mechanism (mm)

28 Ly S S Ho Hi,
HfE 910 180 350 887 556

TG, DL S, =350 mm ROHPE SZ A 0 N
A, WA Ly AR B, o Al 4R B O a5
E. E'fECOK-FER S E S H, FVH, 0 I OF
HOE' 53 AR F B K L, (e M BRA B i 2845
PR, Al A R I EEE L, AR
FRO B 5L M A9, A9=23.08°, HIIE 5 iR,



AR

F/NFE4E . FET SolidWorks BT fH ) e 4320 B 4 4 1% 1 169

K5 ERERSTRARFE AL Ao

Fig. 5 Intelligent size to solve rotation angle A6
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Fig. 6 Drawing connecting rod and short arm of clamp arm
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Fig. 7 Constraint relationship of clamping mchanism
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Fig. 8 Measuring key parameters in SolidWorks interface
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Table 2 Comparison of structural parameters for

clamping mechanism
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