%39 A% 12 # B I & Vol. 39 No. 12
2022 £ 12 A Journal of Mechanical & Electrical Engineering Dec. 2022

DOI:10.3969/j. issn. 1001 —4551.2022.12.018

RESEBRGINMENFEEZS DT

KB REET  RKE
(Ul T s BLACHL L 4 Ho R T A 920 % , P 300387)

W 8 T 48 S e 2 SR WA 132 SRS B SO TR R AR I, 57 T 28 FROR TR 22 152 3l ) 1] Bt 190 e s 228 HR 2 LA 45350 o

Bz ARG FE R SR JE X Hdb AT TR B 04T . 175G, ST UM TAE R, 45 & e Sh e A AY | 257 1 % 18 R 1R 22 iz sh &) 1] it

) S ™ 25 2 SR LA A T D AT ATLAS , B H R EOG T ok PR e e 22 R 4R 2 MLV 1038 SIS B2 TR 224K 5 SR U5 , 32 FHl MATLAB XU HE T T

BUETTHEFNZ S5 5, 40 BT T 0™ 50728 LA AT T DUFF LR e 22 R SR LR LG 2 2 B 5% I 5 3 ), >R /N iz 3 i)

BB T s B T e 2 R SR 25 MLA B RS B2 o IR 4 SR 3R I 3 (i 25 70 S 3 52 R0 5 5 B 0 o U 2 80 e R 5 6 Y e A
ML X HREEHLAG RS 2 B4 55 ) DS T DU AT HLAS) , EL AL 1432 Bl 15 28 o Hh o 2 s ) L — 8 AUV A 432 sl il 1] Bt
/NO.02mm J&5 , FELERE A LS AR RN A T e R 22 49 /N 10.26% (15 54% \27.75% 5 % ik 55 45 S ] A Je S X TG 20

PREFHUM I8 Sk A AT iR e 5%

KR G 2R LN 5 3 S At A AR s HLAG i 1R 22 5 32 sh R (RD B S ™ A8 AR AL 5 SF T DUATAILAA ; #2500 shoks 1

tE 432 . TH115;TS103 SCHRARIRAD: A STEHS 1001 —4551(2022)12 - 1769 - 07

Comprehensive analysis of kinematic accuracy of rotary
dobby heald lifting mechanism

ZHANG Gang, ZHAO Shi-hai, YUAN Ru-wang

(Tianjin Key Laboratory of Advanced Mechatronics Equipment Technology,
Tiangong University, Tianjin 300387, China)

Abstract: Aiming at the problems that the kinematic accuracy and working stability of the rotary dobby heald lifting mechanism need to be
improved, the kinematic accuracy of the mechanism was modeled and simulated. Firstly, based on the working principle of the mechanism
and combined with the continuous contact model, the motion accuracy error model of the rotary dobby heald lifting mechanism with
dimensional error and kinematic pair clearance was established, which was made by conjugate cam transmission mechanism and plane four-
bar mechanism in series. Then, numerical calculation and motion simulation were carried out by MATLAB, and the influence of conjugate
cam transmission mechanism and plane four-bar mechanism on the motion accuracy of rotary dobby heald lifting mechanism was analyzed.
Finally, the output accuracy of the rotary dobby heald lifting mechanism was improved by reducing the clearance value. The research results
show that the motion deviation reaches the maximum near the extreme values of angular velocity and angular acceleration. The conjugate cam
transmission mechanism has a greater impact on the output accuracy of the heald lifting mechanism than the plane four-bar mechanism, and
the motion errors of the two mechanisms have a cumulative effect on the output accuracy. After the clearance of the kinematic pair is reduced
by 0.02 mm, the maximum deviations of angular displacement, angular velocity and angular acceleration of the heald lifting armare reduced
by 10.26% , 15.54% and 27.75% respectively. The research results canprovide a theoretical reference for the motion accuracy analysis of
the rotary dobby heald lifting mechanism.

Key words: rotary dobby heald lifting mechanism; continuous contact model; mechanism output error; clearance of kinematic pair;

conjugate cam speed change mechanism; planar four-bar mechanism; motion accuracy of heald lifting arm
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