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Interference calculation model of Hooke joint of 6—DOF

platform considering installation angle

LIU Yang,JIANG Tao
(College of Engineering and Design, Hunan Normal University, Changsha 410081, China)

Abstract: To expand the reachable space of the 6-DOF platform, an interference calculation method of
Hooke joint considering the installation angle parameters was proposed. According to the position and
attitude relationship between Hooke joint and adjacent structures, the calculation models of Hooke joint
angle including installation angle were established for upper and lower joint seats respectively. The rotation
angle range of the oblique prism Hooke joint was solved by simulation method, the nonparametric model
describing the workspace of Hooke joint was fitted, and the judgment conditions for interference of the
oblique prism Hooke joint were established. By analyzing the translation track of the moving platform, the
variation law between the joint movement and the installation angle was discussed. Combining the
interference calculation of the Hooke joint with the inverse kinematics solution of the 6-DOF platform, the
interference calculation model of the Hooke joint in extending the limit position and posture of the 6-DOF
platform was verified through the motion test of the moving platform at the limit position.
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Fig.1 Structural diagram of Hooke joint of oblique prism
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Fig. 2 Coordinate system of stewart platform and joint
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Fig.3 Definition of swing angle of Hooke joint
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Fig.4 Fixed platform reverse movement
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Fig.5 Analysis of joint interference pose
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Fig.7 Simulation model of 6-DOF platform
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Fig.8 Time domain curve of motion of six branch chains
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Fig. 10 Time domain variation curve of sum of Hooke joint angles
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Table 3 Angle from lower joint to interference point

%%ﬂz Bl BZ BB B-i B,") Bﬁ

error RY-2/(°) 338 257 43 230 3.7 11.5
error RY16/(°)  33.7 235 1.9 245 6.8 12.0
error RX-8/(°) 342 252 25 222 3.6 12.7

%Eﬁ( Al AZ Al’» A4 AS AG

error RY-2/(") 31.8 234 0.8 21.8 0.0 9.4
error_ RY16/(") 39.6 34.8 283 352 30.3 28.2
error RX-8/(°)  33.3 26.7 1.9 11.3 45 11.8

25 1A

XFH TS TR T 2wl B 5 48 Y il
—2°WF, 55 3 S BE RS 5 B B T BN T
SR HE T AL VR T 3T AL BT 48 Y i 16°
I, R R B T 95 A A 1.9, U B 5
AN LE-- @ N A L ) RN O 7 S E A3 ]
o B8R TV TR AT S ) S R

A THh AR S AT R TE R 2 i,
(FL450 e B ofy 102 30 i R AV, 08 P L sl T 1 47 R 24 O
55 K, TE ARG 37 65 008 R L shT AT R AN
oL S Sl S Rl R A A= N SR L = R 7
Vot

4% B

(1) R AE P2 s BT R B, A R A
I 7 B AR 25 [ B 5 A il 2 O Al 2 pR R, B
¥ f 8o 5 L D AR TS B T R AR B
JE LA A AR X A S T R 0 3

(2) Z B B 29 )5 R W, AN [R] S BE (9 £2
JAE 125 Bl i 22 26 8 A T AR A, Y [R) — S B9 P A
¥ % S AR =S A A7 Bl F &P shik, B LR PA
B 1B S LA ]

(3)75 A 1 5 1 IR 285 2 i 5 R W, B2
JE T ¥ SR A Sk 5N B R T B s B SRR A I
L5 R E N H L B AEAEX AR T AR 2 ()42 3h
RETTH AT A .

SE Wk

[1] Furgan M, Suhaib M, Ahmad N. Studies on Stewart
platform manipulator: a review[J]. Journal of Mechani-
cal Science and Technology, 2017, 31(9): 4459-4470.

(2] TH, b, EAE, 5. /XA S ERIRIMEE 61
P2 0 255 19 T I 5t e PE AL AR I D], b 9 A
4R, 2022, 56(2): 165-172.
Ding Ming, Meng Shuai, Wang Shu-heng, et al.
Neural-netwrok-based adaptive feedback linearization
control for 6-DOF wave compensation platform[J].
Journal of Shanghai Jiaotong University, 2022, 56(2):
165-172.



% 64 X FEHREEAGSASETESELKR T LAR 1527
[3] LiZ G, Yin Z M. The method of the flaps of C919 38(3) : 433-439.

(4]

[5]

(6]

[7]

[8]

(9]

Aircraft manufacturing quality control[J]. Journal of
Aerospace Science and Technology, 2020, 8(1):
19-24.

XN KA, XUEN, EhET, 5. Hm s SRS
AR D B A (T]. T AROR A 24 2B AR, 2018,
48(6): 1661-1668.

Liu Yu—mei, Liu Li, Cao Xiao—ning, et al. Construc-
tion on collision avoidance model of bogie dynamics
imulation test bench[J]. Journal of Jilin University(En-
gineering and Technology Edition), 2018, 48(6):
1661-1668.

Chen D, Li S Q, Wang J F, et al. A multi-—objec-
tive trajectory planning method based on the im-
proved immune clonal selection algorithm[J]. Ro-
botics and Computer Integrated Manufacturing, 2019,
59: 431-442.

W, WA, BRI Ll IR OS2 H
PR AL BTt ik D] HUAR TR 2 4, 2022, 58(19):
229-241.

Yang Chao, Ye Wei, Chen Qiao~hong. Sensitivity
analysis and multi-objective optimization design of
parallel manipulators[J]. Journal of Mechanical Engi-
neering, 2022, 58(19): 229-241.

LiS Q, Chen D, Wang J F. An optimal singularity—
free motion planning method for a 6-DOF parallel ma-
nipulator[J]. Industrial Robot: the International Jour-
nal of Robotics Research and Application, 2020, 48
(2): 290-299.

Mahmood A, Aminzadeh M, Menhaj M B, et al. A
genearalized method for determing load workspace of
spatial parallel mechanism[C] //International Confer-
ence on Control and Automation, Xiamen, China,
2010: 1360-1365.

A, e, w5 BRLS B t B Sl Tk
HLAG B AR 25 8 23 7 [T, WLAR AL =2 5 $ AR, 2019,

Cheng Ying, Yang De-hua, Wu Chang-cheng, et
al. Workspace analysis of a novel 6-DOF parallel
mechanism with micro displacement[J]. Mechanical
Science and Technology for Aerospace Engineering,
2019, 38(3): 433-439.

Pernkopf F, Husty M L. Workspace analysis of stew~
art-gouph-type parallel manipulators[J]. Journal of
Mechanical Engineering Science, 2006, 220(7): 1019~
1032.

PRIGEE , 250, fE R, 45 . X I8 52 8 Hexa-
glide I HLAL B 225 TAE = W3 H7 (1], MLt 5
il , 2020, 11: 266-274.

Chen Xiao—guang, Li Chao—feng, Jiao Sheng-hai, et
al. Position workspace analysis of the hexaglide paral-
lel mechanism with double—end hooke hinges in kine-
matic chains[J]. Machinery Design and Manufacture,
2020, 11: 266-274.

THE, PhALT, ST, 5 RSB AR MW K
HAE 6-HTRT FBeALAR A P 89 BT A ALK T
&, 2002, 13(21): 1830-1834.

Yu Hui, Sun Li—ning, Zhang Xiu-feng, et al. Study
on hooke joint and its application in 6-HTR'T parallel
robot[J]. China Mechanical 2002,
13(21) :1830-1834.

Kong M X, Zhang Y, Sun L. N. Analysis of a new
workspace of the hexaglide as a motion tank[C]//In-

Engineering,

ternational Conference on Mechatronics, Kumamoto,
Japan, 2007: 1-6.

NS, T, MR, S JFERMLES N g T
5 25 ) B 58 5 0 A LT BLAR 72 2 4, 2006,
42(8): 120-124.

Sun Li-ning, Yu Ling-tao, Du Zhi-jiang, et al.
Study and application of workspace on hooke joint in
parallel robot[J]. Chinese Journal of Mechanical Engi-
neering, 2006, 42(8): 120-124.



