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Structure design of precise displacement platform without guiding apparatus
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Abstract: A new low-cost precise displacement platform without a guiding apparatus was developed to
perfect its working performance and to improve the displacement straightness and position accuracy of
the system. Based on the theories of parallelogram and proportional lever, the structure of the plat-
form was designed and the work principle was introduced. Then,the movement parts in the platform
were analyzed by the Finite Element Method (FEM). Finally, an autocollimator and a high precise
measuring head were used in the measurement of the displacement straighness and the the error of the
lifting displacement, respectively. The experiment results show that the error of the displacement
straighness is smaller than 1" and the error of the lifting displacement is less than 0. 02 mm, which
shows that the structure achieves the design desire completely. The platform in applications is proved
that it is easy to install and maintain and can be used in a weightless condition, so it is suitable for the
spaceflight fields and other precise displacement systems.

Key words: guide apparatus; displacement platform; parallelogram; proportional lever drive structure

Y 5 B A : 2008-08-29; f&1T H #4 : 2008-10-10.
E SR BB K 608 S VLS 4 BLUEF 78 B = 30 858 T2 %% Bh 35 B (No. 061X20C060)



2200 e K TR %17 %
B AR BB FE L S 625 %4 L 4n B T s R L
1 3 = TN LI IO S ST RS B i O B B 5T

A 4 57 % ARG B 72 o7 e BRAC KL L 1380 78 45
ARG RBEHAY Z—. BELBTFEZHT
e A JRE G FO R 36 X v ARG % 2R 9 2 )l LN
R PR I B S TR A T M LI R g —
JEARIC A 2 Mote 5 i 7 i . B B Ok
T 45 S R A A L S A5 A LA B R
JCIEALAE o D 1 ARAT B L 10 L LI 2 R L 4R
1 0 S P A BB R TR AR R R R
Hh L 5 BN A A 0 ) R8BI E AL
R BE I AR 65 o 5] IS X8 3558 4% 3l | of ol 114 Bl 25 A
X A 0 0 1 400 ) O LA TR Y R R AR LR
S TR BT TE R o 2R e RS ) Al b s
12 3l 1 TORL #% AR O A M HE AT RS L 4 L A
A 0F DNA I3 1 BEAT R A - [ 52 51 B I L 0 3R
P50 5 BEAT 5 A 0 A B M 2 4 45 ol T A —
SEAE BT R B ALRS T 5 7 L il 2 RS BE S TR g
LA R A3 B LAV £ 10 R A R R A R
WA S A 2 . DR 7R A R R A
10 4 K FE TR A A 2 A A 3 A 2 8 2%
EE B N A PNS RO

FECAH BRSNS 6 L e sl 2 h 2
FLAN G BUAL S ALA . 4 R O $2 i 02 B8 G JEE L 7
R _E A RO B IR PR ZZ AL FE R A T AR K 3R
w. BT ENTR AR HELL . Z 5 AL |l Al e AR
S U TR BT o AR T AR A R A
A B LT G A L T S S R
AN B R A A T B U O H
LIEXRESE . L. X A6 20 T8l J Lk g
SREARI GG > T PR o 72 37 vl 3 3l 1 R 3
Fetb . BARAEH [ 3 T B AT R 2R
B PR 2R 3 URIR AL S 00 F B B 2ok b
It

Bl o 1 R R B R Y BE 2 B T LA
B BRI 38 A7 AR 2 13 F AU X A2 8% B 1Y
(ARG NLAE LB T B R . IR AR T A
I TR IC i85 S B3 & (O AL ZIBLAF) L 1C
Ja 5 S A S 0 A Ml AR R e R Y S B A
SR EL TR 4 5/ s 6 XU K 5l ) e T o A

5o ZR LR AT R ST R AT B
DAL NPt IV 2] N [N IS N LTINS 1N
P PR BAS I 55 05 o 7 SO0 I 28 25K L F Al
T —RlR B LA 15 3 Y R R A2 RS F 5 L BTG
SR T ARG R HE R

B8 .
2 RFHAAEFEHEREETLR

A SCEIT I TC R AL R T & Y M RE 4 AR 40
T

(OB E=18 mm, F 1
Bod KTF A £0. 03 mm, HE <1,

) # 8T &A% e B N3R5l J) R 10~
30 N,

) #8115 % 3l Ay e g AT 5 L 3K 5l 43
<0, 000 5 mm, 5E (A5 B <<0. 002 mm (AN
WIS D

(DOBF-E M RBRE T =1 000 g,

3 ARFHTE LM

T T BT B 2K BUZ - 17 P4 T8 A EE B AT
YRS 45K S B AL F 5 BORG  ELE is gl D
TRAEZ 3 T AR 5 1 (Y D RE B AT = A B2 B ks
g, TP G RS A AR B E .
3.1 FTEANENSEERE

AT PUATFES R AT R AF B S DR RE L DL SRR B
AR T8 Y F AT T B Y B R R R AT
PUFFHLAG ) o SR PAT PUAFHLRG AT LA o 28 D) )
FOAR BB RS B 5 i AE — B AR RE i T
H I IR 4 it A [ SR ) AR R S SR
PESFAT PUFF LA B AT 5 1065 i L JGla] B LS B
BEo AR I RS JE 5 T ORAIE R ELBEAR B A
s R PR

e 1 Ca) BB R Hi P LA AR G &R
R SFAT PUAT AL LE T FARRR I FF ¢ BOFAT T
FAMzdh. BTN IRE AL AT « FIFF b



5z [ 4 TG LR R B LRS- 5 I S5 A BT 2201

(a) (b
K1 AT A pLA

Fig. 1 Parallelogram structure
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Fig. 2 Structure of high precise displacement plat-

form without guiding apparatus
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Fig. 3 Solid picture of elastic board
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Fig. 5 Experiment of straightness measurement of

platform
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Tab.1 Straightness of platform in displacement processing
{7 # (mm) B fL#% (mm) B
0 6'30" 3.0 6'29. 7"
0.5 6'29. 8" 3.5 6'30. 2"
1.0 6'30.1" 4.0 6'29.6"
1.5 6'30. 2" 4.5 6'29. 7"
2.0 6'29.9" 5.0 6'29. 5"
2.5 6'29. 6"
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Tab. 2 Measured data of platform at different displacements
£ 8% (mm) —3 —2 —1 0 1 2 3 4 5
1 0.113 0 0.113 0 0.113 1 0.113 2 0.112 5 0.107 2 0.091 9 0.084 1 0.077 2
2 0.193 1 0.1937 0.194 4 0.194 6 0.193 9 0.191 9 0.191 5 0.190 2 0.187 1
3 0.288 6 0.293 0 0.293 1 0.294 0 0.293 2 0.290 2 0.290 0 0.288 2 0.2851
4 0.376 9 0.378 1 0.379 5 0.380 0 0.378 0 0.378 2 0.378 1 0.377 5 0.377 1
5 0.450 8 0.451 1 0.451 7 0.453 1 0.452 2 0.452 1 0.452 0 0.451 8 0.450 8
6 0.542 0 0.542 5 0.543 0 0.544 1 0.543 6 0.543 5 0.543 0 0.542 1 0.542 0
7 0.605 2 0. 605 6 0.606 0 0.608 5 0.608 0 0.607 8 0.607 2 0.606 5 0.605 8
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Fig. 7 Measured curve of a line when platform is on

origin
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