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Performance Test System of Missile Actuator Based on LabWindows/CVI

HUANG Jiageng, XU Kai, FENG Dinglu
(School of Mechanical and Electrical Engineering , Henan University of Science and Technology , Luoyang 471003, China)

Abstract: In order to meet the requirements of multi-objective tasks in the performance test of the actuator, a performance test system of the
actuator is designed. The system can complete the no—load performance test of actuator . With the cooperation of the four—channel loading plat-
form, the load torque of the actuator in the air can be simulated to realize the loading test. The system based on LabWindows/CVI virtual instru-
ment design platform can realize multi—point and multi-channel data transmission through RS422 transmission protocols, and generate a vari-
ety of test excitation signals. It can complete the functions of power—on test, signal feedback, data collection and information display of actua-
tor. Through the test, the test results meet the requirements of the corresponding design, compared with the traditional actuator test system,
improve the test efficiency and test accuracy.

Key Words: actuator test system; LabWindows/CVI; virtual instrument
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Fig.1 Structure of the test system
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Fig.2 Flow of test
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Fig. 3 Communication frame format
3 ERMER
Table1 Communication frame meaning
F1 BHMIE X
IR AR X £ i /Byte
HDA  SKARIA, AE(H 0x55 1
HDB  SKhRiH B, g OxAA
LEN £ (PAYLOAD) K JE 1
SEQ  WUTT iZIT SR RE IR T AR I B AR E 1
DEV &S K HIZT SIS 1D 1
MSG .5 D, 8 IZIE TR MUY & Wit 5 1
PAYLOAD &4 (1 504 23847
1
1

o

CKA  FIRFA
CKB 1B

et R B MERE RS S ms ASILIHE ID N
0x00 [ 47 il ALK % sh SRR B o i AR
PP sk e R 48 Ak AR A il B . o, AR
HCHE W T S TD (S Ox 1L, 42 1 i 4 540 it v 31 JEL 1D
o 0x22, P48 A K b 2L ID B 0x230 & 280 B
1D FITAR3R AT WA Y DL R T 88 4n 3% 2 T

Table 2 Frame type and data length
®2 WIERBBREBIEKE

M I HEID Bl (oSt , kD
SR ive€/H i 0x11 0x17,23
TEZ AR T 0x22 0x17,23
A ot 0x23 0x17,23
SR vt 0x11/0x22/0x23 0x2F ,47

IR TR 4 o 5l it 0 i vl 2 ) AL 1) B R 2
KRR PER 4R 4, 20T B ID SR X 48 it St
Bl il & T REHLH APIRZS A B S50, A4 DU AT LAY
BRGSO FROIR S 152 B A P A5 S R B

B AE St I Dl R ) R e I O R R
AR 545 B o S DR T8 TR 280 PTGl TR R R B
614 400 bps , [F] I} X KCHE WTHEAT RS 36 AT A, X AN 6 12 A%
0 45 R 0 B A AR ) N A B Ty R B RRE R U AR
(Cyclic Redundancy Check , CRC) #4756, i FH 3 F Xmo-
dem FRL [ CCITT CRC-16 150 X . i A Rk 5 1L
ALY, H5 CRCAZIS P 4 R s

ul6 crel6_table[ ] = |

0x0000, 0x1021,
0x60c6, 0x70e7,

0x8108, 0x9129, Oxalda, Oxb16b, Oxcl8c, Oxdlad, Oxelce,
Oxflef,

0x1231, 0x0210, 0x3273, 0x2252, 0x52b5, 0x4294, 0x72f7
0x62d6,

0x9339, 0x8318, 0xb37b, Oxa35a, Oxd3bd, Oxc39c, Oxf3ff
Oxe3de,

0x2462, 0x3443, 0x0420, 0x1401, Ox64e6, 0x74c7, Ox44a4,
0x5485,

Oxa56a, Oxb54b, 0x8528, 0x9509, OxeSee, OxfScf, OxcSac,
0xd58d,

static inline u16 crc16_byte(ul6 cre, const char data)

{return (cre<< 8) " crel6_tablel ((cre>> 8) ~ data) & Oxff]; |

ul6 CalCRC16(void *pData, int dwNumOfBytes )

{ul6 wCRC = 0; // CRC K ¥ 1%

char *pbDataBuf = (char *)pData;

while ( 0! = (dwNumOfBytes——) )

wCRC = cre16_byte(wCRC, *pbDataBuf++) ;

return wCRC; |
32 MR RETNRESS I AL

B 3 2R G 1) T 2 R A3, I 3R e ) M RE AR
RARFE FBeF AT . R R A 36 NI
N VIR B ES i B2 T LabWindows/CVI, HoE—£&
T o) 3 S ALIN 42 SR AR TT 7 F L BEAE i R
A R R MR S [ ik R SRR — D HAR Y T
PR 12141

DR ERAE AT 3 e HLIE TR AR5 A L S B s B 3
AR Ay o AELE IR EE O RE O E RS A
R R A RRAS AEHLALE B0 DA HLTE DI T GG AR A
RAf. FEbl ARDRSFTE5E 13 14 534740, ¥ KB AEHL
A R RS S M BOIRES , AR 0 AU ER A A IE
W AR TR AR SR . 48,49 5 I AURAES
BRAFRRAS , 2 A AL SR IR A RS BSF D) T 3 ok i 7 3
P71 RS 15 2 A A E R RRUAS . 25-32575
VU B AEAIL A AEHLAL B AR5 , 33X 8 A5 45 W] LU A7 1] Y
PENEDLA A SE AL B AEALIE TR B A Ay 12 ] i
AL 5t £ i i oK X analyze_steeringgear” FR B . 38 TH bR
HomFk 3 s,

AR JCAEATLAAE i K540 ot o 280 A 191) , 322 b B8 D) BE S i
Tk HR TR e R B W, e B TR R AR OG- B 5

0x2042, 0x3063, 0x4084, 0x50a5,
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Table 3 Communication function

®3 BIRAY

RS iz
gel_initzero_order A AL R 2 B8 ot
analyze_initzero S AT IR A
gel_steeringgear_order A A ML i ESCHE ot
analyze_steeringgear FEHL 5 A0 ot
CalCRC16 Y

UNGY &S0k E i IS I 1 TP
INT get_steeringgear_order (UNSIGNED CHAR iorder_times,
UNSIGNED CHAR iframe_sn, UNSIGNED INT iframe_count, INT
isteering_posl, INT isteering_pos2, INT isteering_pos3, INT isteer-
ing_pos4, UNSIGNED CHAR* frame_data)
{ INT iret;
INT outlen;
MEMSET (frame_data, 0, 31) ;// #1411k
frame_data[ 0] = 0x55;
frame_datal 1] = OxAA ;// ik
frame_datal 2] = 0x17;// B098 K &
frame_datal 3] = iframe_sn; // WiJF31] 5
frame_datal 4] = 0x01; // 4K A ID
frame_datal 5] = 0x22; // {5 & ID
frame_datal 6 | = iorder_times; //// 3§24 UREL
outlen = 4;
UNSIGNED CHAR outdata[ outlen ]
iret = convertIntToHex (iframe_count, outlen, outdata) ;
IF (iret > 0)
{ FOR(int i=0;i<outlen;i++) {
frame_datal 7+i ] = outdatali];// Wiit5 |
118 I (12-13 54%)
UNSIGNED CHAR outdatax| outlen |
iret = converﬂntToHex(isteering_pos1 ,outlen, outdatax ) ;
IF (iret > 0)
{frame_data[ 13 ]=outdatax[0];
frame_data[ 14 |=outdatax[ 1]; // IAEAe AR, 111V fiEg
ARSI T}
11 %5 H1(22-29 F4%)
UNSIGNED SHORT icre = CalCRC16 (frame_data, 27,2) ;//
CRC-16
frame_data = NULL;
RETURN 0; |
T REMLIE R S B B £ W B 2 M5 5 1 A4
J AP B 2 R AL 1 1 I A R R, B Nk 4
Fr7s
Table 4 Signal generation function
F4 FESERRH
Foamk  WES L&
1E5ZfES SinePattern WR{E . JAM  ZOL AL AHAL 2
TR SquareWave BR{E AW FEAREL AN
ZAAIEAES TriangleWave W {E R ZAL R FS AHAL 2
FES Chirp  WR{E JAH EOLRFL AL IR ORI
B ERAR5 Step IR e

PLIE 32455 R 1], LabWindows/C VI H 2 A 1E 5% (5 51
PRI # K SinePattern, 12 PR B /E 2 A2 W HL AT I 5% 455 5 Y
B o RS20 (1) AT LR A5 00K B2 S o B n9 2 A

2mi*cycles | w¥phase
" 0 ) (D

e amp A B RR BB TRAE, cycle R JEIEL , phase N
AL 25, n R A A A PR R B 3l i R BT DL AR
B — R FNICE AT, X R BSOS A AL, A B TR .
A h 1L I o 8ORE G A% il e L 1 [T 9 pR RS A
AR SR A 2 Fah I, AR s P A iR,
SE R SIS AR R A AT R A A
SA TR

INT distest(double *wfData, INT ich ) //f5 23

{ stWaveform wfParam;

sine, = amp* sin (

init_waveform ( &wfParam ) ;

wiParam.dev_channel = ich ; /i 18 176 #

wiParam.dev_chEnable = 1; /38 8 £ £ fd G

wfParam.wave_mode = 1; // IE7%

wfParam.wave_amp = 32 //EAE

wfParam.wave_bias = 0; /7y i %

wfParam.wave_freq = 0.5; VS

wfParam.wave_phase = 0; V=S

SinePattern (wfParams—>point_count, wfParams—>wave_amp,
wfParams—>wave_phase, wfParams—>wave_periodCount, wfData) ;//
A AR

F 0 R [ AT RO Rk CREE TR

ARG B AR AR , 2 s FH P ST P e R st A e Ak B
FSTT R 5 0 BSCHE 1 ORD R i 22 AR T LA
T 2 R ) R R UE B0 SR B R BOR R S 2 B
LabWindows/CVI H A7 Pifh 2 LR S 5 vk , 43 Bl 4k At
LR b p R AR BT e S D R A T 2
155 o BT E R g, AR R B e
A P R HAB AR AN AT W, ORIERR 7 RE A8 1% 2k
Fasgig At TRl iet i LA AR e AR E , R A A 35
TR AR5 ROCRIET SR . T 52D e 8 AL R AT

(1) AThandle = NewAsyncTimer (0.005, G_pointcount, 0,
AsyncTimer_callback, 0) ; /84 5 25 7 BsF 2 I 25 18] B firh 22 Y 5L
558 I 44 B

(2)INT CVICALLBACK AsyncTimer_callback (INT reserved,
INT timerld, INT event, VOID *callbackData, INT eventDatal, INT
eventData2 )

{ComWrt (comport , info, sizeof(info));

ComRd(comport, frame_data, 55) ;

analyze_steeringgear (frame_data, &stdata) ; { /81 & 5 2 % i}
i [0 BRI, IR ElE SR B ik 4 2 B T R 4

(3) SetAsyncTimerAttribute (AThandle, ASYNC_ATTR_EN-
ABLED, 1) ;//Mfifg 525 & I & , ARAE AN R T oA 740 B AT 35

(4) SetAsyncTimerAttribute (AThandle, ASYNC_ATTR_EN-
ABLED, 0) ;// P 57 203 6
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Fig.4 Torque loading schematic diagram
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Fig.7 System hardware diagram
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Table 5 Partial feedback data of square wave

K5 ARESHYREHE
Hdfias i HdEal (0 Bdial B Bdial  (E
1 0 16 10.67 31 22.69 46 32.04
2 0.07 17 11.46 32 23.5 47 32.04
3 0.45 18 12.24 33 24.36 48 32.03
4 1.08 19 13.06 34 25.16 49 32.03
5 1.82 20 139 35 25.96 50 32.03
6 2.64 21 14.7 36 26.74 51 32.03
7 3.46 22 15.5 37 27.53 52 32.03
8 4.26 23 16.3 38 28.32 53 32.03
9 5.05 24 17.07 39 29.2 54 32.03
10 5.83 25 17.86 40 29.99 55 32.03
11 6.6 26 18.74 41 30.73 56 32.04
12 7.39 27 19.54 42 31.34 57 32.04
13 8.27 28 20.33 43 31.76 58 32.04
14 9.08 29 21.11 44 32 59 32.03
15 9.88 30 21.89 45 32.05 60 32.03
5 B
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