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Kinematic modeling and structural analysis of a new kind of delta robot
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Abstract; A new type of Delta Robot was introduced through the a-
nalysis of the traditional 3-DOF Delta Robot. And static analysis was
performed on the structure of both traditional and new type of Delta
Robot by using ANSYS Workbench 14.0. Tt was proved that statics
performance of the new Delta Robot structure has been effectively
improved and its rigidity and stability was enhanced through compar-
ison and analysis of total deformation and stress of the two types of
Delta Robot models. It also provides a reference to the design of
structural optimization and control systems of the new Delta Robot.
Keywords: delta parallel robot; ANSYS Workbench; static analysis;

kinematic modeling
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Figure 1 3D model of the traditional Delta robot
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Figure 2 3D model of a new type of Delta Robot
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Figure 3 Mechanism of improved Delta Robot
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Figure 4 Structural Parameters of Static Platform
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Figure 5 The change of angle and angular velocity

of branch chain

A CAD XUl 2 115 K 2 808 1 0 Ak DL AR iy 1 4k
T HY, ANSYS Workbench 2% >J & 5. iz i J7 i . 3& i T 18

83



1% 5 HLH

2016 F % 10 #

Z TR MBI, ANSYS Workbench () T./E 21 3% &
AWE(ANSYS Workbench Environment) £ ¥ 3 3% 5 [7] {5 2L
B B R B 3h 2 B ol ag . B 3l 1k ks R 43 D g 2
YIEL G S i B B B AL T RS,
3.2 Delta HlE8 NGB

Hy 28 M g 2 A0 T AR 1 B ) A T AR

[M]{z"} +[CHx"} + [K{x} ={F(} , €20
Ao
[M] J R SR 5

[C]—BHJE A5 5

LK 0 B i 1 5

{x} PR R 4t s

(F(o))—J1 R4t

{2/)— MR i

{2y R A

T BLAT S M M v, S5 ID ¢ A1 O 0 B0 6 B 2w, T
DALt .

(K]{x) = (F}, (22)

Workbench #fi J& 3 F i 6 38 X AL 47 40 A 9 F i
B FH ANSYS Workbench 14.0 X 7 # HL 2% A 45 ¥4 i1 gt 7
YL E AT T AR

(1) i1 Solidworks 5 ANSYS workbench 4 1% W 4>
ANFEPL ) Delta HL88 N Z4EBIT 3 A 5] AWE 385, 7
“Engineering Data” B8 4 A O HY B K@ 1. Bl & A AF i %
JE2h 7 890 kg/m?® , BERL Rl 209 GPa JHAA Ll 0.269,

(2) FIFH“mesh” Jy GE X UL &% N #EAT PIAR R4y 8 A
F PO A% R 431, RS 1) B 85 2% e 5 T o B 5 SRR R AR
R 2 52 W TSRS B AR R 5 S 25 B 45 11 55 e ) 3o L B
fIRY A G il 2 PR ROAR R > S8 i 7L A IR
TG DA% ) 3 A5 TR L 43 S5 68 PR b B Y B A8 N BEAT TR A R
g3 AL SE Delta Mg AR 5> T 28 936 A HLIG.66 717 A>T 4.
i Delta WL A% 43 T 32 037 A~FA5T,70 617 A1 it H
A BRITHRLRL 235 UL & 6.7,

(3) 7£“Static Structural” 5 35 B Fp LA PLAS A0 22
- 5 2 0 B [E E 201 “Fixed Support”, 3 X 8l 3 & i in —
MET) F=100 N, I )5 . £ 2 H 5% “ Solution” 1 , i
1 “Insert” 3% I K s Il < Total Deformation” il “ Equivalent
Stress”, S “solve” #4743 1t .

Z 3 A R IT I 15 B 4L 58 Delta HLAF A FIHT #Y Delta 1
N IARTE = BV RS5O 2% = B LI 8.9,

200.00
100.00 300.00
H6 HRMEARRTAEE

Finite element model of traditional Robot

400.00(m

Figure 6
84

200.00
100.00 300.00
A7 #HANEARRALA

Figure 7 Finite element model of a new type of Robot
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Figure 8 Deformation and equivalent strain of the

traditional Delta Robot
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Figure 9 Deformation and Equivalent strain of

new Delta Robot
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Figure 10 Deformation curves of the same follower
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Figure 11 Equivalent strain curves of the same follower
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