% A8 % % 5 M Afe Tl K F IR Ca KA FE R Vol. 48 No. 5
2025 %5 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  May 2025

DOI.:10. 3969/j. issn. 1003-5060. 2025. 05. 001

ST Uk I & S OT UM T Bt o sh ket o A

#EE, MPERKR., ¥ F. REE, K &

(BB K2 MU T AR 2= B 28 AR 230009)

B AT AR RS R 3 IR TS0 XA (R0 Rl Dy 1 figk o o A5 e R AU [ RS
BRI EOR ORI T 0] RS F 4R HH— il 4-RRR VUBAE 37 3 570 45t B [ ply 88 vl o A 350 1 e s 4]
4-RRR PO A & LB AR R B L FE A T8 sh e i a2 1 D-H 2805 L g2 05 1. 15
HZAUR 935 32717 B HUR T AL T G A ADAMS BEFT05 BL . 36 0E PG i 0] S8 1 SR B WU T 1037 1L 5
AT ST SR . BFFER T f 4-RRR PUBAEST B ST i i AU T 1T LA 2 BAR oK . I A
RGP

KRR Al EIT AU s DUARAE B0 T MU T 5 5 Bl B2 5 33 g2

hEs5yES:THI22 THAFRETE: A XEHS:1003-5060(2025)05-0577-07

Design and kinematic characteristics analysis of manipulator
based on quadrangular prism folding unit

ZHU Lihong, TAN Jiamin, ZHONG Jiajun, CAO Yu, ZHAO Liangcheng, ZHANG Dong

(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In the garment industry, there are difficulties in designing a universal manipulator due to the
large size span of the pieces. In order to address the requirement of grabbing pieces of different sizes
during the garment production process, a 4-RRR quadrangular prism folding unit model is proposed
based on the expandable mechanism, and its universal theory of single-degree-of-freedom expandabili-
ty is explored. The corresponding manipulator mechanism is designed by adopting the 4-RRR quad-
rangular prism folding unit, and the kinematic characteristics analysis is carried out. Using the D-H
parameter method, the kinematic equation is established and the kinematic solution of the mechanism
is obtained. Through the ADAMS simulation of the manipulator mechanism, the reliability of the
mathematical model is verified, and the folding ratio of the manipulator is also solved. Finally, the
physical folding experiment was carried out. The results show that the manipulator designed by the 4-
RRR quadrangular prism folding unit can meet the target requirements and has a large folding ratio.

Key words: expandable mechanism; quadrangular prism unit; folding manipulator; single degree of

freedom; kinematics
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