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Construction of Multi-Point Contact Stick-Slip Driven
Micro-Motion Platform Composite Motion Model
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Abstract ; In order to accurately simulate the dynamic output of a micro-motion platform based on the multi-point contact
stick-slip driving principle and verify the feasibility of the application based on stick-slip driving principle on micro-
motion platforms,a composite dynamic model was established for a micro-motion platform with stick-slip drive based on a
four-stable state electromagnetic actuator, which contained four sub-models of the dynamic model; the magnetic force
calculation model, the LuGre friction model, the collision bounce model and the mass center shift model. On this basis,
an experimental platform was built to research the effect of different drive currents on the dynamic output displacement of
the micro-motion platform. The result shows that the simulated dynamic output of the composite dynamic model is
basically consistent with the experimental output trend, and verifies the effectiveness of the proposed and established
composite dynamic model.

Keywords : micro-motion platform; multi-point contact; stick-slip driven; composite motion model; MPM ( Mobile

Permanent Magnet )

KV R Sh M T G LI RS L R 501 AR AR S v iz
R AL LR , B2 Bole Bl 1 £ M P42 fk 2 1T 22 1] £ R DK S Bl Sl 5 122 RG 0 H fh  B8CE WT 2 2
P22 ARt i, W LA R KBRS IS i, L S B R e TR AR B
AU RS AR RS R S o I, e T BRI SRS s &, b T A M BT B 2RI R it
R IR I EL A BBl B e A CEI R TR L BRI S AR, T BT RRG T AR G Bl AU S

r#s B #5:2022-11-19 ;& [E] H #A:2023-06-29
F—EET N A (1998) 5INPT EN W5 A, 2058 07 10 R AR AT 28 o E-mail ; cuil 5296665667 @ 163. com



.18 - B THI# Light Industry Machinery

2023 6 HA

BN ATSEAE R AR 222 T R AN [ 4 o o
FAPAY P B 2l 2 A A PR B A AU ELA T KR Y AR,
WA T F AR R o AN X BRL R 4 fih £ R T K
7)1 : Shao 25! 5% F] Hunt-Crossley 2 7 2B Fl LuGre
PEEAGEASERY XA ¥ R T 5 204 7 A, 3 3 4l T =2 ) 174
Jriy S S IR AR o 8 A AR o R Sl i R v B4 T 1Y
AR L AT 0] LA S5 b A 40 R 4 o A 7 A 7 A 1)
B A —HU B4 ; Wang 2617 4R 1 T —Fh % g 4
RGETE WK Hs v AT 45 ) ) S B R 5 | A
THEEA RGN BE R BRI BELE F B, AL T IO T R
e R iz 3l V- 18 12 3 55 24> 3 A FHE ; Nguyen
S5OV F PR A R MDR AR R T P A5 B 55 50 e g 22
B Z AT R, TR I R T AT 2% 1 2 Wiz Bl R4
il f RO B A ATy, R T i AR IE A, M T
2 15 MRS W OR Bl - Huo % $8 HH T — ik Wi e 5 F
& RN S 2 AR s B 3h, A8 T
o€ I PR RE , 3l LuGre BEFEAEAY (N7 1 RUHK
B TARIFFL A ShAS B AR 452 4R T — PR
Bl 328 Sl RO 1 9K ) X2 S AL 3 R B HLER A,
T 3 A PR A TR A R il 4R 5 A i U 1) g, B T
JE SR -V B e AR R S AR Ak s Yu P e &
Al ARG W IR Bl B T — R R R i,
M Z SRS T P [ iz gl 45 i BE 52 g, B8 1 kG v
KB HAT A is B TRk, JFiE L LuGre RIS AYFI L
BB R T I RR LR I 0 5 . R SCRER X 45
BB AT IR RS, 22K LuGre FEERIRLR A
W RS DL A R P R, B
BEAURGBE o SR, X 22 U4 okt ¥ 9K 3l &R 49 vh ] g
FEAE I 370 000 5 0 52 B e SR sh A TR A R Pl R A 11
TR RS LR B AAE A 34, DR ot e A A8 75 7 FH A7 7 —
FE I R R

R T 2 A R U K B0 S RRAE , AR
VB IR 2l A R BE A 1) 2 G 4R R A I A% B
B IR T 4 FRAS FLREPRAT 4 I RS T B B Bl
BB ARG, @ TR GBI, B S
13T LuGre FESEAERY il 48 Sz 545 AL L e o
ORI 4 ASF B S BR IFf % 8 G 2 A
X R GBS FHEEAT T 05 B 7R MR T #58
LT AT S A SRy 30 2 X A S

B ot AT FU A, B IE BT R A B Sl AR L 1 o
k.
1 BT 4 RESEEHITHRIRHE T e &Mt
1.1 ®EhEEMERIRT

BT 4 RS T A BRI F B 72 I OF ST
PRV el T AL 1 TR,

A KRB

fiighR

|

|

|

|

‘
N

maAms @

@ FE i
. A-A

iﬂ_mimma Hii% iR BRIk

/ ]

2] ] |

L2

|Ex2

=
TR G2 ENHI R

(b) AT

[1] 5 7K it

& X

= x[ Lk

o ‘ Y
BahKg% —_ [ Yl Sk
=
@ J7 [kl

e s

&N &

y BT T
L. 31k

(c) FHLFLINAT 23 50T

H1 #ah-Fesm

Figure 1  Structure of micro-motion platform
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Table 1  Design parameters of micro-motion platform
K x T8 x @&/ ffl
e Bt/ g FEH
(mm X mm X mm) RS/ T
BE KRG 2.45x2.45x1.55  0.072  Gngkimssk 1.4
WIEABEE:  2.45x2.45x0.95  0.040 gngkimmigk 1.4
PHEAHR  1.85x1.85x0.95  0.023  dngkmpmigk 1.4
ek 80.00 x80.00 x0.16  10.025 i
ik AR 40.00 x40.00 x0.16 0.657 B
A2 wmHF MR AR
Table 2 Design parameters of micro-
motion platform structure mm
d dy dy dy ds dg S

3.85 0.22 0.46 0.30 20.00 11.72 0.20
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Figure 2 Drive strategy of micro-motion platform
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Figure 3  Distribution of correlation

forces of micro-motion platform

B A% S R T Bk 7 i 2 1A S e L
Mo sk ki S SRR R a4 B, &
HAA g iR o3 i B TS T AR

B Ad

WA IR,

B4 BIRERFRE FHHEI T ETEA
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Figure 5 Force analysis of center offset of

micro-motion platform
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