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Abstract

The high-speed scanning galvanometer is the core component of laser processing equipment. The
control performance of the galvanometer during high-speed operation is affected by various fac-
tors such as linearity and non-linearity. The influencing factors are more complex and variability.
The research on mirror control performance is difficult to carry out effectively, which affects the
precision and stability of laser processing. This paper aims at the scanning laser galvanometer
marking system platform. Firstly, a mathematical model of galvanometer motor with friction is
established based on the motor balance equation and the Stribeck friction model. Secondly, the
current model, speed loop and position loop are added to the motor model. The loop PID control
and negative feedback were used to build the Simulink simulation model of the galvanometer
control system. The simulation model is used to simulate the marking circle. The comparison be-
tween the simulation results and the experimental results shows that the simulated roundness
error has a high coincidence with the experimental results in the size and variation of the error.
This can indicate that the galvanometer control simulation model matches the actual galvanome-
ter control system well. Its control performance is very consistent with the actual galvanometer,
and it can replace the actual galvanometer control system for research to a certain extent, provid-
ing a new idea for the control performance research of high-speed scanning galvanometer control
system.
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Figure 2. Motor controller structure
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Figure 3. Structural diagram of galvanometer motor control system
3. FRFBAITHI R G L aE

i ) B A G AR N I 4 o 5 i NS S A R SR AR ) RS A 5 A RE TR AT S8 P A 47 S i A
ARG, KRG REREMAANSH, BRCREERBANAE - kR

2.3. EEEIRAVEST

HUBZR Gt b A EE R R B AN AT i), T DR R IR G Teh,  BEAEAE R 2NG . fE kS ahiz
b, EEERARER AR R . ACE BB EE N R M S IELNE, R Stribeck EEFAEAY9] [10],
PRV 2 N R A R, ELBEHE S A A %

NTTERETE, KRR Rtk in

F; = F.sgn(@)+k,o# (5)

BN EESE IR/ AR ARG, BN ALK SRS A0 REAT S0, i LAKE R4S R 5 0 21 AL A2 ) %
GBI IR, A0 4 R 9 EESAR ) Simulink F2 i) 07 BB

FESEBRI —4EHR G, Xo Y LA B SRR AR, A SCrh 2
Fy =0.0045gn (@)+0.006, F,, =0.0065gn (@)+0.009 -
24, ZHERBIEHIIERE

H FRRIIREE FAL B 70 07 B H LY 4 Ji& 21 0UH , A5 3 — 4R BE I R 40 Simulink {77 BB,
Wik 5 o, Hor s LR A 5 R .
3. hERBESHEIHWFEA

BOLITHR RS IR R B i B f5 (37 S RO ML, H T IO I 20 I, ST AR R B B Rl R

DOI: 10.12677/m0s.2020.92013 119 e RSE TR


https://doi.org/10.12677/mos.2020.92013

KB Bk

BEREEHIE R, EASOR AT AR BRSO B IR B I VERE . 8 WLIRIT s ah A Bk AR ie s,
IThris s A PO, HLES L B AR AR AN J7 1) AR TR, B DAREAR EOUL IR B R B 1A G s i 2k
REo ASSCRERTT AR R G [RlI2 B R BEAT SE36 -5 07 FORWIF TR G475 1) R Gedz il PEREAT 7T

<:E]<
BN RH
HEHEWm 0
1 1 o 1
PIs) ToRr Tm.stom s W w
e LA B @ g "
WP ] peT—— pres SRTE-FITE U i Sckp_real
SER/E2N |
ki |€
R R
Pls)
R R
(AN iNIRY
PIDS) »(D
ey et i - lY
e B EPIDEs 3 . w
AT AR ST EHR
Kl |« »
BB R R l—»
Veetor BT
Concatenate
Figure 4. Galvanometer control system simulink simulation model
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Figure 5. Two-dimensional galvanometer Simulink control simulation model
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Figure 6. Laser beam circuit diagram
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Figure 7. Roundness error comparison chart
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