202043 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %51 % 553

doi:10.6041/j. issn. 1000-1298. 2020. 03. 049

—3K 6 BEHE Delta B fllag NIZZZE S

kR O A FRRE OKRE

(L AR R AU C AR e A S ik Be , BN 3501165 2. LR Tl R MR T RE 2B, kil 243032)

FEE: 2 T AL A2 MBEHRER R IR L T -3 A 3 WG /03, BXRAi i 6 H i B Delta TUALER A
G, B AU A 4 SCHR 4y N M S I2 Bl BRI, R S RO B RIS Bh B, B T IE e SR S AR B B | il S R,
I PR B 4% S o 6 30 S T GRR  43 SIvh  £ R Sl 0 0 B AR, A ST UL AR N 0 Bl A R AR Al L 4R
— AR T AW R L R HLES N sl ), O S AR R BE S 800 3 A B Delta HLEF A HEAT X 1L .
LR ,3 B HE Delta Mls A8 325 (B S T2 0L AN TAES MM 746 &Ja R EIe a0, 58l 7 TR
WH 5 iE gl S0, LI 5 R R W 1% Deta RIHLEGE AN EA 6 B W EZ IR, BriRizd = Mg RE R A8
HI T BRG

KR : Delta Hllan N BHIE; B31%; B3IaH

hE SRS, TP242 XERFRIRAD: A X E S 1000-1298(2020)03-0419-08

Kinematic Analysis of Novel 6-DOF Delta Robot

ZHANG Jun' XU Tao' FANG Hanliang' ZHANG Liang’an’
(1. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China
2. School of Mechanical Engineering, Anhui University of Technology, Maanshan 243032, China)

Abstract; In order to meet the requirement of multi-angle operation in industrial pick-and-place
applications, a novel six degree-of-freedom ( DOF ) Delta robot with three sets of symmetrically
distributed coupled branches was proposed. Firstly, the 6-DOF Delta robot was decomposed into three
sets of coupled branches, which can be regarded as independent motion units and can be further treated
as equivalent serial chains. The mobility of the overall parallel mechanism was analyzed based on the
screw theory to demonstrate that it had three rotational and three translational motion capabilities.
Secondly, since each set of coupled branches contained two kinematic chain, the closed-loop vector
method was used to calculate the inverse position solution of two chain in the coupled branch, based on
which an inverse kinematic model of the proposed robot was established. Furthermore, a search algorithm
was proposed to describe the robot’ s workspace under the boundary condition which was compared with
that of a traditional 3-DOF Delta robot at the same parameter level. Simulation results showed that the
workspace of a traditional 3-DOF Delta robot was a subset of that of the proposed 6-DOF Delta robot.
Finally, the kinematic experiments were carried out on the engineering prototype, the results showed that
the proposed robot had three degree-of-freedom of rotation and three degree-of-freedom translational
motion, and can achieve multi-angle grabbing operation. In the robot workspace, the limit position of the
typical motion plane was consistent with the simulation analysis results.
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