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Trajectory Planning for Optimizing Material Picking and
Placing Time of Screw Locking Device

XU Jie' ,HAN Jianhai' ,GUO Bingjing' LI Xiangpan' ,DENG Yi’

(1. School of Mechatronics Engineering, Henan University of Science and Technology , Luoyang , Henan 471000, China
2. Changzhou Bodian Robot Co. , Ltd. , Changzhou, Jiangsu 213002, China)

Abstract; In order to improve the locking efficiency of screw locking device, time-optimized trajectory planning was
carried out for the most frequent feeding and discharging operations in the locking process. The kinematics model was
established based on the screw theory. With the idea of motion synthesis, multi-segment 6-degree polynomial
interpolation was used to plan the trajectory, and the optimized solution of time interpolation node wass obtained by
combining the improved particle swarm algorithm. The simulation results show that the improved particle swarm
optimization algorithm can converge after 40 iterations, and the trajectory time is shortened by about 30% compared with
the initial time. The position, speed and acceleration curves of each joint in joint space are continuous and smooth
without obvious abrupt change. The lower trajectory of Cartesian space at the end meets the design requirements of
feeding and discharging trajectory. The time-optimized trajectory planning method can effectively improve the working
efficiency of screw locking device.

Keywords : screw locking; trajectory planning; spinor theory; improved particle swarm optimization algorithm ; 6-degree

polynomial interpolation algorithm

T e e A v, BREUIH TR R o T
AR T FE R SAS R AR A5 A L, AR L A3 1T 2 0
FAM o ARG N T sh B R 22 1 T 5 el T B 5K
FRAK BN BEA i FSUR 2 22 857 S0, ME L 2
Frlb HATE R i A PR o RBORB S 1) b T 4
K H A S RIR 22 BT B AU N T8A o eI A

5 B 8 :2022-12-04 ; & [@] H #5 : 2023-01-12

Hlgs N\ F ¥ (selective compliance assembly robot arm,
SCARA) J&—Fh 2 i JH T i UK IC R0z 37 6 1 Tl
PUBCTE, A sl 3% e (R B v ARl 25 [a]E F
KA o HIER SCARA HLas N5 47 BHM 5 2
BRSO 1) BB — T AT O e TN ZR AR AR
T SCARA HLas ATT A BN 26 BN T 52 U 4 fil 4%

EETUE 7 FHL ST H (212102310890 5 107 g 4 RHZ BT H (212102310249)
F—EEBNARA(1996) 57 W RH £ N LT A, FEEGFTTT 1 LA AHER . E-mail : 1418421924 @ qq. com



.10 - B THI# Light Industry Machinery

2023 3 A

fgLEFRLk | 22D % SCARA MZAT BIAHHL2E A5 KL
FLBEAHES &, ST A IR 284

FEMR 22 A A AR o, BUBOREZ BiA) e
BRI I ERE , BARUOE B BT ) TAERCE
I e 2 A R IR 233 )T SR M 2k R 0 3
LRV AL B T Lt R 22 d /N Y UK
BHILE (RT3 A AR F TRME . 756125 (0]
AR 22 5 S B FLR ) H BT A =k LR
Z I A F134-3 445 SR A 2R E L
Je BAEAAH " 45— R IV HOE MRS 5 I [ B
BRI R () FELERR e FR bR , Qi [E] | BEAEFN i 25
f— L BBk T R B R . ZRaliH 5 R
LK B FEAR I 2B 56T 23 (8] T A B, I i R A
AL G A RERE S A A0 18 Sh sl . 3 Rar g
R P 38 A B I o e e AR A S el i =X 75 38
(i) [ 88 B G 1740 2 S L o

TR AT X IR 22 B4 3 4 ST P BTN
R, R 7SI AR E G 7 20 A ROBUECRHGE , I
3 A P R A A A B 0 [ Bl , 75 380 B ] AR 1Y
BUBCRMLE , #8512 BT ROR
1 B REBELY

FET SCARA HLEF NI & 1B 22 B AT 26 8, 454
AT BN BER 1 S A eSS ST, £ AR FR ML 22 B A
BEPE b 38 S U U gl B KIS 352 OGN R e RE
ST A AR AL AR/ NV L 3 5 3 S R /)
Biad);3 R AR, IR RN T
WAL L2 FTIREE A BT BT H&iE ;4 LR
TR 5, A AR AL B3 E 1 PN, P LA o i 4
FFAHE . SR 22 8 R mEEFanE 1 F 2 s

7 U L T WR 22 4] 2 oK v, 3 ) L8 )
BF R O 3, AT A R S IE AR R R
22, 47 B ERIR 2L L7t 47 BT, i
SRS 2 YRR, R AT 2 E 4
B 5 4 S AL BB E . 7 B R
T I R AE 4 ST B ML A H IR R RS A AR, M ER
WO AR ARG B 76 3.4 RWHHLIME AT,
HEFF A TIREIZ 3y, 58 R 22 1 47 B ah e . 47 B WL
JRHNE 3 s

A1 SRR B AR

Figure 1  Screw locking device model
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Figure 2 Secrew locking device structure
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Figure 3 Schematic diagram of tigh tening mechanism
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Figure 4  Configuration of screw locking device
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Figure 5 Schematic diagram of material

picking and placing track
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Table 1  Material picking and placing path points
P, 0,/ rad 0/ rad dy/m
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