2023%F
F420%E

y
J0

WRSHXR

DOI:10. 19652/j. cnki. femt. 2304769

ET SCARA 3z AW B R TR R

Bx® I K
(REFERASEAAFNMIAZF R R E 300350

A

i
IS

o OEAIEES T AR AR TERE A B TAERSCRBAR RS, g T 2T SCARA L& A1 A g1k {248 T4E
Sl AR A BE AR HEAT B LR SR L O ELA BT T HLAR N AR AR AR CARZS [ A LR MR . A SolidWorks 1 RobotStudio
FEA T TAR S BIRL, 85 & S bR 5t e AT BRI AT Ry % AL 2SR A AL 26 A A & AT T 8 A Smart A4, R /O {55
B0 A R 42 R AT T AR RS ELANHT . LGS SRR L HLES A3 3h Bl S ¥, o B RN B i 4% . SCARA HLAF A 7E 8
PRGN B T R EOR CRRAR TR S 57 B SR O A S Ak T R B BE A s SR TR 2

4RI : SCARA HLAR A % el i 5 £ 40 26 s 0 2L

FESES: TP242.2 ERARIRAD ; A ERREZERFERED: 510. 8050

Simulation design of packaging workstation based on SCARA robot

Pang Dangfeng Wang Hu
(School of Mechanical Engineering, Tianjin Sino-German University of Applied Sciences, Tianjin 300350, China)

Abstract: In order to solve the problem of a food factory moon cake packaging production line requiring a lot of manpower
and low efficiency, this paper builds an automated packaging workstation based on SCARA robot, offline programming
based on the packaging process, simulation analysis of robot workstation work beat. workspace and trajectory planning.
The workstation model is built using SolidWorks and RobotStudio, and the layout is planned with the actual scenario.
The dynamic Smart components of robot suction cups, conveyor belts and packaging boxes are designed, I/O signals are
created and connected, and programming and simulation analysis are carried out. The results show that the robot motion
trajectory is smooth, the speed and acceleration are continuous, and after the application of SCARA robot in food packa-
ging production line, the efficiency of the production line is improved and the manual labor intensity is reduced, which
provides a reference for the intelligent upgrade and transformation of the automated production line.
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D Logiceate [(NoT] =] Source (dan)

Bit ¥  Queue(dan)

B
Operator (NOT) Source (dan) J:1:3
Delay (0.0 s) Copy (dan_4) Back (dan_4)
1/0 f&8 Parent () Froat ()
Inputd (1) > Output (0) Position ([0.00 0.00 0.00] m) Nuzber0fObjects (0)
InputB (0) Orientation ([0.00 0.00 0.00] deg) 1/0 {88
ient (False) Enqueue (0)
PhysicsBehavior (None) Dequeue (0)
PlaneSensor 10 5% Clear (0)
Rt recute (0 » Executed (0) Delete (0)

([519.55 60. 14 145.00...)
1000 0.00 -25.00] m...)
Axis2 ([0.00 -100.00 0.00] ...)
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StartTime (0.1 s) 0185 e
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Execute (0)
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0 0
a.cl, +a,sd, p.cd+p,sO—1,
—a,s0,+a,cl, —p.s0,+p,cl,
a. b
0 1
c(@,—0,) s4,—6) 0 I,cl,
s@,—0,) —c0,—0,) 0 l,s0,
0 0 —1 —d;
0 0 0 1
KO LATME 21705 4 50 EMHER .
cos, « p, +sind, » p, — 1, = cosl, * L,

(6)

P

—sinf, * p, +cosd, « p, = sind, * L,

0, = arctan( (8)

A
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T W e e SN R ey A
20, « P+ bl by
0, IIRTETHER 2 4. m(6)EF],
rcos(d, + ¢)
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1N ITC R ER
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4.1 MATLAB #ZE#H8 AHER

1E Robotics Toolbox 10. 2 T EA4fH, ] robot Fl Link
PRI ST IRBI10SC HL A A= 8, Link bR £ A9 8 4%
K L=LinkCalpha . a. theta, d, sigma),alpha F}i%EF
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L1 = Link([0,0.620,0,0]);

L2 = Link([0,0,0.300,0]);

L3 = Link([0,0,0.250,pi]);

L4 = Link([0,0,0,0]);

IRB910SC = SerialLink ([ L1, L2, L3, L4], name',’
IRB910SC HLEE A" 5

IRB910SC. fkine([0,0,0,00]) ;

IRB910SC. teach
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Teach
x: | 0.550
y: | 0.000
z: 0.620
1.0 b
R: -0.000
P: 0.000 05}
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N0
-0.5
all [ [ P 10 b
92 , » [0
a3 » |0 1.0
a4 .
X] v 0 e Y x
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il A3 BIHLEE A AR 2 1) REALECR 2% B 10 000 B,
FIH MATLAB T. 22l ) SCARA #LAF A B T 1E 25 [
wE 6 iR,

K6 SCARA HL# A T AEZS 6]
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PEY L SR R 22 100 R E 2 X o AR S8 AR 1 T
B, HkEIREEGER 0 R

0() =a,+ait+ast’+ast’ +ait' +ast’ (1D

T SCARA HL#F A W) b A2 11 345 B o 30
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0, = a,
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/ 2 3 4 (12)
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— Auto Hotors On ¥
=V Qm) PoF-pPC Stopped (speed 100%)
123 Production Window : <No named program> in T_ROB1/Module1/main
PROC main()

169 MoveAbsJ *,v1000, fine,XP1\WObj:=wobj0;
1 WHILE 2>1 DO

Movej offs(Target_10,0,0,30) ,v1000,fine,X
WaitDI aw0,1;
MovelL offs(Target_10,0,0,0) ,v300,fine, XP1
WaitTime 0.1;

1
15
16
17
18 {
= - Hold ToRu
20
21 WaitTime 0.5; °
22 MoveL offs(Target 10,0,0,30),v1000,2z50,XE OH o
= a0
A

] %

SetDO do0,1;
Program,.. PP toMain Debug
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