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Testing system of two—layer permanent magnet linear motor
based on LabVIEW

GUO Liang, WANG Yin
(Nanometer Measurement Lab, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: Aiming at the problems that the traditional motor testing system has the limitation of long time—consuming, tedious process and
low precision, a kind of testing system was investigated with special functions of two—layer permanent magnet cylinder linear motor. A
motor efficiency experiment was carried out to get the signals of velocity, force and voltage. The signals were uploaded by data acquisition
device and data transmission device. LabVIEW was established as software development platform, to keep track of real-time signals and
to research virtual instrument technology in the application of motor testing system. The experimental results indicate that the efficiency is
93.01% when the motor velocity is 350 mm/s, the acceleration is 7 000 mm/s* and the resistance is 196 ). The testing system which has
high reliability and measuring precision provides an important basis for the new style motor testing system.

Key words: two-layer permanent magent linear motor; testing system; data acquisition device; LabVIEW

Halbach Jili#45H , 5L G 8 UK wE L HLAALE

0 5l 7 TR 7 A i AR B, B TR R

FLACHPLRBR T HERe bl B2k — e i e it
PG, n] ELHOR 1 R Az 3l N Sh RE R AL D L BE
HEM T R G ReR s P H AT AR IR
KB I SRR RSl A R AR AR ) R R
FER AR Ao BUZ K 2k A B LR U (8 i =X

WiEHEE: 2012-08-16
HEEWMB: EZRARFBAELE T H (51005213)

BRI

T A SR A U SUZ K ik B Kk HLPILAY
PEBE , AWFTE BT — A TR A B2 K LSRR
ARG, R ARGR M HL RSB s HA kLA 2
gy, O CHE HERL LIS BR R RS i i

PERE N : #8 £(1979 ), Lo WARTF T B B, R 2N A2 u LRI BT BRI YD FIIT K. E-mail : shinecity@163.com


http://www.a-pdf.com/?product-split-demo

- 74 - HL )

T B $304

T 4254, 01T PR Ak T AP LabVIEW FF %
RO 65 3 i PR 1 R b 8o
SR 4 8 B A ) B AT S (S R
AR, T BMAS

1 Z K B R AL 41

U2 7K i T2 e R ATL 235 ey f1A) R 28 il 8 iy R s
F 1S

\
S v «|
we | L+ =T+ N pws
\ X
el
% P
v (=] ¢ [<]+T

Bl XUZKREIR LS

HUBLR FHIRUZ 2 F-25 48 , 22 7300 Fh K R A4 Rk
ISR I o N TR A - — ity p i 55 [ 2, O
— i F I DABCE SR . N2 E TR AMU AR E
TS PN [ A R AR, K % 44 7 Halbach [
G oA o LRl HUE A XNUZ E TR, SR IO 45
¥ 3 A S AN IR Bl R A AT o 4 & B LT il 1)
A RSN B, SEL R DIl b e A R L Bl H S
Bk IR AR

ZH LR B BUZ i RS540, BRI RE 6 K, Thi 3
BT, A AL R B ACR B R
LA e bR e 17 TE

HA KRBT AN

P, > IR, B Y UPIR,

CPYFv SFeV

q: P, — KRB DIR, P, — KB ADIR,
U —Rppli e, B — G bll, F—HfEfni s,
V—kRYHAER a s

AR B, B A LI AR e X A AL
A S S AERL ) | 3l Sl B A L R il 2 gk
A o
2 I AR G R Bt

MR G T B X B ALY Zh 23 I i3

T, MR GERYBE L AN 81 2 fir s o RGERELE il A
2e L Sl FELIR S A% RRIET L K B AL A ) A JRK

(1)

for DO AR e HER AR R BEL G 80 T g

THAEHLA
B wonm | LavEwsmE [ ﬁ}ﬁ*%f i
EZ feronemas ] i | | TEAR
sl B g
frBET m :

B2 DK G A ]

TRF I 2 Fi ATLE 3o A 37 ) A% B e 5 2k L Sh AL
FRRHIE" T, A SRR AT R A A ot 42
ardEAT R s R AL b e ) AN Sl s AT
JE 53 ) ER T T A2 I RGBS A5 545 21 5
AN W g 4 R SN ol e N S i s WA S e D i
B SN L A T
2.1 R EEHIIREHFNE E AR

M ARGl ) th B R S bLER AL, 37 A
HEATRERA R Copley Controls 28 Fl 4= 7= ) Accelnet
Micro Panel FEHLIK i1 T, IKSh#nimal 24 V E
U LR B, AR v 1 5 RS232 11 5 EALHLAR
VAT LAE R CM2 ALK SRR % L2k L B AT
AT AR A SR AR A B A T 1 ], JE XL 5 5 i
ARG AR F AL T F AL, RS 0
XA SRARBU NG 22 fapfE o B AAHFFE ]
RENISHAW /A 5] (1) RGH41 Z 51 /) SRR G o1
R, SR A5 10 nm, EE MRS N 0.1 wm,
e R IR 15 m/s.

HZR L SHLYR Sl A% A i S an i 3 s

B3 A LIRSl an ol il 5 i
3, Herp e RN IOE A, K FHEC L Bl
BB, th T B A F LA L B HIL ] A
TR, K ALY Bl 112 B iE R A S ALY B 5 R A
[F) , B7F 5 3 0 A TR B4 RS st T BT M) 42 o e K
PEA 2 A FBIL Bl B SR Tt 2 AV ST



13 58,5 ML LabVIEW I XUZ K G 2 ALK R 46 <75

22 R AFBENE

RT3 A% AR e — Bk W BRAS 5 e A8 g ml i
() LA 5 4 s Bz fh =R B RN R A R O A
F, R R G BOR AL IR AR K TAR vl Sty R U%
BT IiEE JinE . AWFSRBEH T AMCELLS & 41 1)
DEE-100 R F (L84 o AL AR g T4 I 3
BN R AE K 2.020.002 mV/V , EEE TAEHR R
10 V~12 VDC, M5 FElY 0~100 kgo

HL LIS AT B A% A 5 HERL 7 BE Lo i
R A5 B4 34 B TC-AH B A5 16 28, %8 4 78
TAERE R 15 V~24 V, H PN 7E AR HL B T 45548
FOF IR 280~2 500 1% , Bt k£S5 VI 2 H] A B
HLEAE S

B R AL 2l BE, AT (R B b i e BH )
J H B o L B R B B 2 7E 0~5 VS LN , Ji5 45
PR AR LA TS st o o AR 5 B
23 HIEXR&EF

ZIMR R G R AR R R FH RS2 NTE#E R
BNC-2110, iz R4~ HA 8 ALl A, 2 5
P08t 3E TE , A/D SRS BERE R 16 bit, SRR Ny
250 KS/s, ZR G0N A8 ik i v ol A B R E KI5 15
R AL A5 R AE R 3
3 ®BAFit

B H AL R G T KT f 3T NTA A Y
LabVIEWS.6, LabVIEW """ J& —Fh J [ 08 SeA
FTRNEE R FH AR 7 i DR AL g R TT & T H. R B it
()7 R AR R P AT . HAME S5HE =05 Bat
IERIEA, , HAR B FRAE VI, BUB USRS o 455 %

BHIDEIE
NBIENRAE

ARG ER , KGRI RE FEAFEHE R4 B
ALBR G R B PR EAL ER AR AT MR 2
LabVIEW I HEHERI U 4 iR o

IEZE
|
| | | |
s | |t | | e | | st
| || | mEe | | pe
Bk | || | ||

K4 LabVIEW ZIREHE[EI
XS LabVIEW Hgidfa R A (DAQ) Btk e, A<
AT AT DL S BRI 2R 48 1 W) B 5 e 4 o B0
wIHEE R EAHL Y E R
T R MR M AN AR R AEIR AN &L 5 PR .
ATFFEAE_EAIALH 2% 58 DAQ BE(F B B 2 )5 , il
AT A TR A A it i g . FEIZIN R S
B AE S I BRAE AR BRIE 5 £5 Vo JrfEr
S DAQmx Y Start Task. vi 3 BT 55, £E 12 AT L
ISR INE STRIEINE 2= 2 NS 31923 €/ M
EOLH SR AR (W (55, TR Iz rh s s 17—
ADIRUEARFET | 2 51 AT DL I e 1 S
SWIE . TEAF 5 PR g R I R G SR S
g3 e s AN AL BRI B TE ATO ZC8E F0 AT B dE . 2L
PETE LabVIEW T EALLR I 28 T Sl s e |
A58 3 LabVIEW ) Front Panel 51 ] B W
HOULIN SR AR A5 I I TR [ LA R SR i s S TR
A H M HOW R AT S, ATHE S T IR . FF
SEYR S MU LS, TR R ) AR 4 R R K
G B 7 N Excel SCRY , H- 2B 780 A% H DR
AR TR

5 LabVIEW {5 S TFE A



- 76 - HL )

304

RRIBE
4 SLEGEER

S5 i FH A I R IR S 5 . A A9 32 K L
R AL, AW E A AL T R G AE—E 4
1O AR iz 8, IR f )y i
JR AR

FFI FE B RR  TE ) A% 8~ 1= i A% 3l 1 1Y
FUEEIZ B, 12 SN 4 Hzo SR R LA T,
LA T FUBLAEAS [T B s B A i 2R F BH A L B iz
ATEE 5, SEm  RRM B ALY (40 515 M 350 mm/s
F1375 mm/s, I A7 000 mm/s* A7 500 mm/s?, i1
2% L BELAE 43 1 196 Q1,360 ©.303 Q.353 Q. 525
A AL BN BUEAR], 43 T3 7.

350 mm/s, T EHCT 000 mm/ s%, 71 20
196 QAL SE 50 45 5L an & 6 P o

0.8 1

0.6 1
0.4 1

0 100 200 300 400 500
t/ms

(a) HBLIERL Tk

(I) ‘1(;0'2(')0'3(1)0'4(;0 '50IOI
t/ms
(b)) HUH L i st 2
K6 ML sE g
(SER e SIS PV EEM e B S AWANGER R &S
AL, TR 2 D H LB 2% R 93.01%
AT DU HY i B A B LI RGeS S i 45 2R
Tl 2 AL R M BOK , RGEREE ISR BT
fEE TR A 5 S

5 ZERIE

ARWFFEFE L T —Fh I T LabVIEW (14K A8 (425 &
(AR 7 2 AL R 6, T X2 7K R4 Y B
LA HURENLIB TR Fr f R EPEREUEST T IR
[ B ) FH LabVIEW AL S 215 &, S8 T DI RE R
K FEIE A Z IR PN B L S s 5
IR 4 19 B R 5 T RE 55 42 0 RE BN AR 25 5 i ke il
FHo MNRZE SRR Z WL R GeR e rT &, M0RS
JEREET AR B AL RCR IR Pt T Hs

&5 L RS L X RGN A
FHMEGE FRAE B 03y (o SR A, i RS A v s
TR KA S 50 s SR A 0 b S ), W il 2 T 2k 2k R AL
REAR K RIZLR

5 2% 3k (References) :

(1] RS, TR A IR S EHELT]. T E YLK
TAE,1997,9(6) :59-62.

(2] EJKAE, E R ma ik B 5 R L) ] sk R
S FARBIERR, 2005, 14(3) :236-240.

(3] 2 R XVHNE. e T R UALES 19 EPS HTZON F LI I 52
SE[J]. AL, 2010(11) :89-92.

(4] FEEEWE,BE B9.40 N, 45 LT LabVIEW FE A RLALI
KAL) AR SRS, 2011,30(4) : 114-116.

(5] Z=5m, i, 284, 2@ E9EE R R S ik
WS IFRI] e R4l AR A, 2011 (1)
18-21.

(6] BUIAR. — AR F B AL 2 B0 e 1 ik 2R 8 A F 5
[D]. dEmt: Aty R i U5 L TR B, 2007.

(7] BWE, GER. Bk LRI R & K6
SrL ). eREHLBL, 2007(6) : 19-21.

[8] BUCCI G, LANDI C. Metrological Characterization of Con-
tactless Smart Thrust and Speed Measurement Device for
Linear Induction Motors Testing[ R]. Integrating Intelligent
Instrumentation and Control, 1995.

[9] BUCCI G, LANDI C. A Model based Measurement Tech-
nique Aapplied to Linear Induction Motors[R]. Integrating
Intelligent Instrumentation and Control, 1995.

[10] TLLB. dex e Bt Bt (D). K K&
TR TP, 2009.

[11] VLEEZE 9N . LabVIEW BEFRGHERE[M]. Lot i F
Tl R, 2012,

[12] FIEAE. LabVIEW EUE AR P B (M. 850 6B Tk
Rk, 2011.

(13] i &, EdA, FRERIS. BE T LabVIEW (¥ SCARA BL#%
NFER RG], HLHL TR, 2011,40(3) : 39-43.

[14] Boews, 5 A8, FHUR. LabVIEW 78 HULIME 4 R
[J]. F/EIHLBL, 2004,31(6) :67-70.

[l 2% W]



