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Study of the Online Automatic Non-destructive

Detecting System of the Cracks in Track Wheels

Mechanical Manufacturing and Automation

Candidate: Li Yaodong Supervisor: Huang Chengxiang

The wheel plays a crucial role in track, so the railroad department always pays
much attention to detect crack and determine its location in track wheel. Presently
the methods used in home and overseas to detect crack in track wheels are basically
static non-destructive test (NDT) techniques, such as vortex, magnetic powder and
altrasonic. But in recent years, it is a new trend in developed countries to develop
in-service or on-line NDT techniques to dynamically detect the cracks in track
wheels. According to the characteristics and requirements to realize on-line NDT of
track wheels, the functions are thoroughly researched on of all parts that consist of a
detecting crack system to be designed in this dissertation.

The effects of macro and micro damages that contribute to the growth of cracks
in track wheel are first carefully analyzed, and accc ding to the theory of fracture
mechanics the law of crack growth is formulated, then a method to determine the
intervals of detection is put forward based on the design theory of damage tolerance.
In the process of plastic deformation, crack initiation and growth, and impact, the
characteristics of acoustic emission (AE) signals and the factors that affect them are
also elaborately discussed. And the propagating equations of P-wave, S-wave and
R-wave are deduced mathematically from the correlation between stress and strain in
elastics mechanics. The components and their propagating characteristics of Lamb
wave are mainly dealt with, and the causes and features of dispersion eftect are
further expounded. All these features are very important in the crack detecting
system to discriminate different waveforms.  Granted by applied fundamental research fellowship from sience

A and technologv bureau of SiChuan province. No. D302GY029-031



When to design the hardware, not only because transient AE signals have rich
ultrasonic modes, but are transmitted by media and thus maybe reflected, attenuated
and dispersed, the broad-band AE transducer is used to capture the transient signals,
and the entire signal-collecting channel is designed to have wider band-pass and
higher signal-to-noise ratio. The digital signal processor (DSP) is also used to
process the signals with high-speed and real-time.

Furthermore, owing to possible great noise signals mixed with AE signals and
the overlap of their spectrums after being filtered, an adaptive noise compensator is
designed to eliminate the interference of the background noise and therefore improve
signal-to-noise ratio of the designed system. A digital filter is also needed to further
suppress unwanted signals. In pracessing the AE signal, the analysis tool of time and
frequency-wavelet package is adopted, in order to confirm the characteristics of time
and frequency in strange points of the signal.

All results from every DSP, such as time and frequency values of strange points
and characteristic values presenting the AE signal, are carried by CAN field bus, and
finally reach receiving buffer zone of industrial control computer. The data are
subsequently inputted into BP neural network to nonlinearly calculated the stress
intensity factor range, represented by AE signals. Then the crack propagation rate
and its size are calculated according to Paris formula of fracture mechanics. In the
meantime, all data, including received data, calculated results from neural network,
dynamic rotational speed of the track wheel, crack propagation rate and its size, are

all stored in database, to make analysis and inquiry efficient.

Keywords: Track Wheel Crack  Acoustic Emission Wavelet Package
Field Bus  Neural Network
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WA, EREEE LR TEENRI I, AERHEMEE T ANE. EH,
fiE -THE TR BN BLARET R R MEE S FRRBRER. «
R E S B LR, Moh BT A, BIRRILS K EA7 FEm L
5B NUME R BB T HE . ARl B R Y BRI UR T3 R BURHIR
MEEMIRE . M7 SRR NAE R LA R B LS, S A
B TR R BIRR.

BEESERAY RAENERSESHR TERE. MENBE LHHE
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MEn) 2. eNEARERY, R BARENREE. LRMHEITLE
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B 4-13 FOiE 4-14 /TR R AN HR gE B 70 R B Mg 2R I ma i e, T IR
EMARAEE T LI KB AE B,

B R STREE RO AT B RN 82 0T LUK & B 4% B8R SR PR R i 2 ) B L
FnE, LIS SR, BEMAMBNANES, UNESRURFS
Y ERRL, RAMEERER. BTERFEENHER, SFE, TLER
FH T2 ERAE. dTALBRE R HNESEMNSE, #8, 2o
L RATRE SHIRES, Wik, MEMARRUTHREEEMER, W
AN, B, MAASE. WEHES TR, § ML)
st b, ATERAREGTR, URELBAERIL, SHUENREENR
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AN, EEBEHASENRERE 4-15 Fix.

B1080 Specifications

Frequency Bandwidth: 50 kHZ -2 MHz
Temperature Range: -50°C - 100°C
Connector. Altached 2 foo! cabia
Dimenslons: 020" 0D x 0.35"H
Piezoslectric Crystal: 0.125” dia.

Also available;
B10BOLD wiln an Imegral e ditver

Common uses of the B1980

Key Attributes
L zlol foligue
gicaitinspecion L fw mass-smal’
1 aceustic erission | breodband resporse

L computer peripharcis-nars aisk monitenng

B 4-15 B1080LD A SHRAER R AHASH

B a-16 RiEmERMFTHE. LETR, ZRERNERAECENE
O LCEVOERIIERT, BSiE L MAE SHR SR EE SN EK.
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4.2.3 BT CAN BERMESRERS

1391 & 9 B1BE Bosch AR HIREH KA T CANBARME 2.0, 47 A. BH#E
B, 2 DA AU T 7E CAN BARIVEREAS 12 R E LAY CAN SRR, 1 2. 0B 1
T IR NI B AT A AR SO A0, A A A 2. 0A. IS0 BEfE T 1993 &
11 H T T IERADEEE T B - HFA S - B FERES M (CAN)
i Ao, B 1S011898 BEYE.

REEFRZ SR RGEN, ERIESS (LA —CANE SRR (88—
WiE e Re, ABEAT., BiEEA TR EHmMEER: MROIER R
[SA B 28 BUCAN S b 7 [A) BT LEE 3, LB TV PCHL SCAN B 2 fIEHE . BR1Eu R
BWindows320008p fE R4, LERHECRS, LNAKRAENERDRE. &
B AR SR FICANZ, OB, CANS £ AO4E N5 . CROFRME DA B 48R 7 58 Ha) R 1]
s, GUEF TESERINTEN, REEERBNRTHELY . EEERET,
IMIANSPER oA 45 5 REME L, FERE S MR EIRIhAE: ETCAND LT
Pl & 2 REE B RE, UERSGR LN MMEGE, BEEdEe.
ESRA L ER R EIES,

CAN BB AGIEFT A2 BNBEXEESMERFMTXRR":

#4-2 CANRERMIBES5URENXER

| BaemEmEm Hid % /kbps

49 1000

130 500

270 250

530 125

620 100

1300 50

3300 20

6700 10
10000 5 AJ
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AR EERIEL, B BEREA NG RN R EE, TS Al
W EEEAE - RaR, FETHBEE, FeURRATLEEENE
e KT, AT E S ARER, BERENSREHUN FEMT.
GRS AR A, SR EREE A PR, EFERRE
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H4-18 HLAE KBERERSR

4.2.4 HERILHHEY
B ARE, a (BEKE). n(EAERKRE) M AK (AREHT
B BRTIEERAE AR, TRMBEHAANAS:

de dt
S =(aKE))" 4D
i (ak(r))

LaGED:
da <l AN _
— = "l = (4.5)
g - k) [a’z] ’

Hopdofd — XK FRHMBHE, BHENTRNKE
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MSP430F148TPM &2 TI AR FEHEH M 16 B al, REREDR, 7
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SIAMG L, M EEAERNER, BEBAERMEEER LR,

L E A7 SR AT R . TR B AL EA LY R R R B BRI RIA o
LA B R2E S P AT KRRl sh Ab 2R .

4.2.5 CAN By O B3

RGP DSP O AR FHLERD CAN REEHIT B EL LAY BRI LK E
IR, BOBKEHTHRANEMBBREE, — & SJAL000, 7 —

T JA1050,

STAI000 2hAL CAN R H|8%, HEMER X IMbps, B 64 FHHY
REEFPAE, HseHbsEd (FIFO) M5 sUBEB iR . 38 11 20 29 (L fIfR IR,
ATEEIT R R 4 M R BT R, WLISTHEREET R, FARRET
WU IE TR BT LI RE

CAN S UK Eh 28 /M K 28 TIAL050 MBS EMIEE R 18 Mbps, BT/ 0]
ERE L0, EREBEEMTRTIRAE EAEBENEZREEEN. §
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R R RIPMEBEE MG, AFBRRN AL TIM A%, BMATF
Ty 3.3V AR HE,

CAN Q&SI R 450 E L e B LB 4-20, MR LIE D, CAN
FHIEE STALO00 I 1 8 {7 ihiik /$UHR & 26 ADO~AD7 735 & DSP Bl F #1810
(13 $E . ALE R8I EES £ TERSUFEHE S RESET 5 Fr BN E1ED,
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4.2.6 CAN 2ggfn HU# OB

EAZHLAR CAN B2 ZE ORISR REMEIIE 4-21 Fi7r. CAN B£ RN
B 1E B A AL S RITHI3s STA1000 T [F]58 A% . 80C188 T EAIH T A
5 pC 2 BRI AR BE AR E 3 T 1E; STA1000 5T BLH 3C R RIS AR R #
F4%. A RAM & —MiUEEGRYG, EFFEZ CPUKNSHANRELEREES
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B/ BRERE ., BT EABIEE, ftlf PC VL THUARIE MK
MU, BT REANBAERFHRENTEY, BE TRTHE

 SJAL000
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= ] AR B (| BEEERS =

C T FK
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4.3 BE/NGH

AR T, RN RERERES TN T AT, B
EREHFEEI. XMBAFRAGFSREEEENEFEEA, ERIL AE #
fedt v B BTN e, AEMTEFERELFERRS . BB
R s Br L BAIRBERR AT AE SR — MW AREAN M A LR REK
BEMMEIES. BERSERIER, EXZXHENESHITRIAUMSHE
REHTHE AE #5628, MEARMARRETESHAHEE, AT EE
AHFRROEIF AR Er{E%L,

FEANH I T —FET DSP & E 4 MEIE AE G SAERS. 55/
B KA T fw AE #1588, HMEEESN 50kHz~2MHz, §i R 1E W %
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b TR g SRR BB T CAN REHITEE, REIE LUVIRENE TR,
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T R B B A TR A R A A, T ELSKO RO S AR R D
g RIS RS A INAE L. B, b TREEHES. BAATEITH
FERREHIE SABEAE.

5.1 BB X iH AR ST

(Ee i BHE Ut RERMMBBESFGES, R KERKZEITR
SHE R, BRBFRE, SENARSES RS, mAE "Rk
rigEESR, EMHERATARBEARGES IR EEENESEEELT A
A EENES, FRTEMERER (REER. EER. &R
TR R B IR

B 5-1 FE 5-2 AR BESTNIHIRIGE S LRSS, AR AR AT
iz [T % M0 A8 I BURTEfe B — e SRV B R s S AT 1o
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magnitude of stgral and nosse

sppectrurs of signal and naise
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E5-3 ESHEFER # 5-4 FEfRENINEER

NTHEREESTEREGRES, LIEEGERESDESNER. F
FEE R I S AT B R A AT 88, AT LLEEX — HE . XA 4T
T A SRR Y B A R R R MR BENN, BEARTAREMELE
DR EEMSE, FHEATEMHTRAMNSE, REWIBAEST
FOgE &, B 55 BT,

Voln) 5
s(n) _' i - Hj}"‘. . X@)_ I bs{e
,f‘f d
/ +
SEET X Adaptive y e
Vi) e | '{ Filter _'© " >
/
/

£

/

& 5-5 BENEE I IERIE

HENEENERAER M REESRATSEFSHA. Rk
ANE G X)) AFEHES Sh) MEEES Vo(n) B2, Ef
X{n)=5S(n)+V,(n) (5.1)

MHEEBRANEEETFHRES V. (), ES5REMADPFEERNRSHx. 7
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IRE AT SR BN AR d 3, SEMAIE] BB IR 2R x B
HENVIEN S (Adaptive Filter) iR E(FT e FIBEI T TUNAREESR RS
a8, FEfmE vy BT OmRBATTHRESS Y (), T e mEHEN d
Yoy 2 EFAEEREIAESANEHRESS (n).

1R

e=d y=S+V,—y (3.2

% LA

¢ =5+ (v, —yF +2s{v,—y) (5.3
[
gle’]= £s* ]+ £, - 9) |+ 2E[s( )] 5.0
Hopo B’ |- ERHE,
Els(v, —y)]z 0.
H‘l f‘ 5 5 Vn)ﬂ—:u V|%BZ:$H9\!€! Fﬁuﬁu?j&%
gl = Ew, -y, 69
WFv, ~y=e-s (5.6)
Rl
E[(Vo - J")z Jmin — E{(e _5)2 Jlmn 5.7

e LM A HIREBT s, ERIFHHBRTE e=s.

o XA G E MR S LR EE R T RIGES. ARAEE SN
TR AT, R BRI 28t A S R IR 5 e B R R P ORAE R B
ik,

5.2 RIEESHFRIER

st EIE R SR BRI G S CENUEERFHNBEHNES T,
{PiKH0 S Fih R aE B HAT AR EE, Y {E 541 DSP AMSRE I pRi 38
. OHEENS RS BERAR S, BELHIMENLRENL, THE
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EREFESE2T A/DEERR, BT A/ BBBNERERER, AHSESH
e R T RGN BME RERSINE) it, BRAHDRAER~E, o
BEEHRBITESHOMMLERS EMERBINE, FEERMIFER.
SRS, BESSERBME. Fih, A7 EF MR oM R iU
YRES, T R

R oEE B2 D sE R A F BT —EAE E R A, B
WO EEROBTES, BE NN, BT ENBETEY
sl R A B TESTHTARS TREEBESAE. HFERKEN
SHALEE T T S, Rl S A A R R TR SRS
PRI, LMREEEEE.

[F L E BN R RE ML, TRKEREWE (IR HFER
SR BE K SRR B (FTR) BB as. FIR PRSAS 0T LIS RCRA ™
Fies ARG, FIR XA L AFAEWESES, T LIR BERNRAHEEN
BORTTRETE, MTEMBIX A, R BT FIR R B R RREE RARE
e, AT BB EY, MATUAREEENER (FFT) RiTiEREY.
L T L AR B B, RN EEEAE BT MRS 1, FIR v AR RIE
AE L TIR JEE BAOE L™,

PIR i B0 A rh e M b (n) A RACH), BI h(n)XLE n=0, 1, 2+, N-1
HEEA S EEE, K AR

Hiz)= Flz) = Eh(n)z’" (5.8)

X(Z) n=0
EH R FIRERENRLRY. KR HMN-1HERK, £ER 2 T
(0<|z|<o0) BN—LAEA, TIUT 2 FEEEA =0 &b, & N—1 ik,

W ENELSHE, FIR BRSHALNRBANXRIAES T12
RiIEH:
y(n):%h(m)x(n*m) (5.9)

n=a

FRSEBAEREMBRMAR, 02 «(n) LB EENLN, W
Bl 5-6 B
E LA IR T LY B R BV R, {E T DSP AURIEHATALE .
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5.3 ARFESH/NEESH

WA B H) S R AR ST E M P AR A R —Fh e i B R AR, Bl
B ESEERERESROAE. DS 88N LESHEES
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HH 3 S5 6 A E T R R AR R S e IR AR T AR FEE A
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BT RAEEE N, EXEERE SAANE T EEN SITE R ST
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AESFTNEE S, BESBAAES . B MERemE g . Rl
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AN BN, MNEERED:
uﬂdzﬁ}—ﬁ%Hp@r—d (5.11)

Foo {pls — n)} B #EHETFAZH] Riesz 2
N=$ [ Daubechies /> [ 07 B A3 h, 103 5-1 BT
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MR REAR T P AR A AL, e A/ TR AR 1 ) R AR AEAE FA
JET, RS A REBLIE A kAT
BN R B B R

Flw,. ()= GV (@) (5.16)

i Mg RS E I E G L AR RS Al BIE L o FAEER A,
ozl k:

1=
Wk

l 2
iy, )@ sam
o

1 oy 12
A, :m{j,e(r 1) |r;//,_k(t)2‘dt} (5.18)

N 2
@' = Al leeww,.k(mﬂ dw (5.19)
“W{,k (a)
Q
. 2 2
Am=_n{mﬁJjR@-ﬂffwaﬂ m} (5.20)
W“® |
Q

AT FRAT 5 B4 4 B0 B B R R B RS R FE SR R B IR

Nt Us 7S RT3 AN RE ERIERNER AR, i 5-14 B, B
FESELRER, DRRRS TSR, o Uy RRNE - EEE 2T
e, BURSEE 4N TEN, BEEESER 8T ENL

EHE-EoEDHE

U,=Ul®U;, U LU (52D

Llghssit, ER=ZETH

Ur=Urteud, Ut LU, n=1234 (522)

Dok, wR--RE WA TEEER N, SKSB, MEWE B
EFF M EHAEREAAES, B FRRMRE, NS BRI
T2 A A EE.
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R E R L B AT

FE ST R RERS AT, BES R AR —ME R
A AT AT

& 4515 S R T B e ch 281 B 5-15 FHIE 5-16 Frow:

Analyzed Signal : length = 1024

o
wqo™  FFT-Spectrum  x10

6
Eti
g2
0 e .
) ) . . \ 0 01 92 B3 04 05
200 400 600 800 1000 Frequency
5-15 5 Bl 5-16 {ES8IhEE

58



VU RSB S  S 0 i 3

HEmSRrEmE s5-17 Bz,

Moan 0,049 M amiom | “'.ﬁ Stamdanl deviation o 1 | R
Madian IR E Minimim SITE T Median sbaolute devistion 2086
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B 5-17 5SSt

71405 2 F Daubechies (db) /MEHE S #4T 3 R E EHIS8E.
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Packet : (3,2) or (9) Packet ; (3,3) or (10)
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i 5-28 AT L, RS RELLHMEERAEZNSRER L BRI,
AN AR B AR IR T /9B M B R TR (B TE e R R AR A R i B A R
M, EARMNER DEBLIE.

BRGESHETDBESRE, eFESERRRE LR REMEE
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J BRI TR AR, B RS ATIREAITERAE, LE
AR R A SRS TIAE S A TREANNTENE, FELER
BT ET A, SRR A R R

5.4 BETHEMENIHHZ

. MRS (EHRREE) BRkETE S, HTNENEERE
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(Artificial Neural Network) EEME B Ikdtamatssh™ >, B4AT
WS B ERS . HITHERD., BERAINESEEEVKINRE. B
EfrhARRRM T STIiRE.

ZZ2AHRM S EE R M EE (Backpropagation, BP) EHikE 1986 F
Rumelhart % ARGLUR, BB TZHME. BEITE AT A R g i R
Wh, ¥4 B0V ESHEER T %M"Y, BP M ST IR Rl E R SORE L
HEsE b A B RR ST e RN RDE.

AUFHENME MAFEWA BN BP MEMASET A AEET
(iR, FFRI R FRLERf . RE . RERERAM SRFFLME, il
40k F A G AT G /)38 I A T OB o K. BP RIS IR 5-30 B,

& 5-30 BP iZE R R EHE

Wx=[a x2 x3 x4 x5 x6] (524
HEANHE xL, x2. x3+ x4y x5 x6 FHTFESHEMFER, HEWAE
FI ) 6x 1 B4 N RE
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RE--BHE _ENEEREDH R

B =[p) b BB bbb bl b B[ (526

o=l sam
i R AN R A

W=, | (5.28)

10x6

w,=1g,l, 529

] ek 2 ) 4% B A e R R

Y= f,Wf,(WX+B)+B,) (530

GEERATN, CREAT SRR 2 BRSNS TLIELEA
T DM (LR B, R R R R £ A

55T T R 4 B R Y R A0S R U M R O E A ek, B

Fis)= 1 (531)
I+e”

B 531 ikt B R H K (A)[-5 SIRUHA . i AHRL .

Hypatbolic Tangent Sigmoid

Fils)

& 5-31 S AR H

By 1 2 A B B R P R
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EERE SR MITL

FARGuONGERMARSE, WHRFHREMET, 7 IRERR M INZ
fLRE ). ZRENMZAEIRIEN TAEZIWME A, ARG FR T
B X RIEHEAENS RN M EEAE.

WEMFARETERETEC. W THEOAERE, RESH D, MFL
AR FIFEATEMF R ARE: WEs8ERe, WahTHARE NS
AL BT BN SRR A S M 2 RN R LU T R

P=— {(5.33)
£

Ay PR AL
n— P4 P RLBE A M{E 2 2
e il ERIR 2

@ MR EHRE:

e E ST MA THERSNLEED. HRERLS 2H IS
PEAHOR I R . T AN RUE R RIS A LRSI ERES
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3 o2& R E

g g B Mg BRI, RES SIS ERNERERETER. &
R EHOR S, REREERAERRYD, BULEEERANEE, ERELS
Sft g, eI gt a2 R, TRl EMEEME A RS
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EUWEAWISAET, XEREMNETEUSPIRAPRREIFRDA, B0
FE s 4 S 500 10, a1 6x10x1 1] BP AR, BHXMEAE 6 M
As L. 1 AMEE, HRERR 10 MMEIC.

@ RIS BRI E

T3 G Y GRES, BEBVIZR R, VIS RES AN T, RHKN
£ The KW D AN B PR AR, TR ARG, 5k
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AR, SN AR,
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P A LSRR

ML TTHIRIR R Z 5 F AN, MRS — &5 FE ADEE L
i, MEMETEAERENP S, IMBCEFERMOAMAR, BT
thi R R X H, DR EME S E R, KA TS 4 o I0lind %
NAEE SR, TR st AR A (B #R LB

&) BP Bk Egid

BP By BIREAE TR IRRAER, TEPFN RSk ME 25T R,
B, NG MEHTRENREHEMES (B 5-35) FaiEiLigk. 7T
MRz A 2REENMEA (B 5-36), BFXHREEEZE (Genetic Algorithm),
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5 rrIIr o / 1 .5 Y ! { S // i
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: W1?1,1} 0 = : . W1(1,1)
& 5-35 WT mERME F 5-36 W T2/HR/INME

V—HE, AT HIRMEH S EE, #RE T R IRk B4k 5% 3
FW S E e, RUKA T HIEHEEFE (Conjugate Gradient Algorithm)
K BB FE PR R AT TR

5.5 MASBERENMNEA X

RIS EIEL, WMERAEN RPN, KB R IE R & o 18 iz &
1555, BRUSES S PR RET
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U N E S AR TR IR AR

A—X 2 HIE S g,

A—X=0 2L 118 = Fxa:

a —a MR FE A R I B R B

M S e X MHERLIE: & X AR TR INE RS BIRR
IR Ao OR/NE ST B, AR ADE HERZEEETE, Moz Rk
X RAMNESEERE, o GEEENME. FFEN KR EENEES S
WLEEIA A G, W T AR R IR SR PRI 01 OR R R AR AN TRIRE B B R LT
el EMBEEMER SRk TeiRE . A IR E A B R A,
AT RN E Y R, MR EN R MAEE RS T MR EE A, AR
T NN B N B A =%

a=D,f+(D +G)f +(D,+G,)f +a, (535
XA, Do D). Dy HRMHAEGETRHERESR: G . G ARMEEREREH
R SRR, oo b TR SRR FERE .

b b CET AL, BIEME, olfK MEAR, o AR, Ek, EE 4t
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Mg B AR E, SR REARE.
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ACHREE BRI 5 {5 S
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g =S, {HE AE ESBREAERIT A/D BHaT % £ BEER A ER B AE 5
fgie 79, X ATE T AR R R BaE R A RS, AR SR B U
ey vEdt — kg (EERFRER), UNIENELH AR ES. @
S S HTANERSTYR S LR AR R, FR A RS AR AR, BRI
= 5 EREA -

Ml A RS IRAEHABEN AETEARERM. REEMARL
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2 AT AR R IR — B R AHE T R B RS (B 5 Bk AN [ R A 48 1 Y (8]
FHERL BEEERTE S EMAEME, WITHESEREMRITIHE . X
ER TR SR RATR I BRI LRV . (B ET R 2 0 2R
AT B AL IETRE o, MTTEARN, WIBHTAFEHITE QK. &
WHIE AR, RESBESR. B FEEMEN, BAMIEBRERT. X
WE . EYEM R, FESHREREESEENEN, FARERIAERUMUE
P EEET EEANT ESEARERNEAEAS. BRAENFTHF
W RE BRI ER L R AR AR S FIENES, M TR—BE, HrIREE
BiEEWNY Bak, METHBEAESEENETREESMKFME. mAnX
SHTT A — Sk sk it 2, TRAFF4ABRANEMIRE. BRI LMREASFR
AR BT AT EAL, XEEA T A RO N AR 2. TELEREY A ST
RS R R EE. Al MR REI RN, TR M ERREER
REFWANE, R MEREGR, MEENEEAENRE. 7R ERN
R FEHFEEN, RIEREATEN&GTERINERAARANRE.

5% 45k 52 o7 AR AT BT B B R ATURAE S KR AR R M BRI BT ZE TR W E R
GHEFTENRK ., REEMEE . AFRE, BEMBER.

e XL ERIER - F R SHRE SRR IT e, EBATE
WERMIEESHEN, KRR EMLSE.

e g BB O B AT B R DI R Bk ST, R AR A R SR E
DOl RIS, X B KA TGS 5 M R R (R — ME RS E ME
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B S AR DA B R E 5 W E R B SRS ERRERITS Y, By —
MR, FUBRMNEERNIE, B, TEHE/RSNMVE, SR
MR RIREZ K, SRATCAR B KRG S E-S KBTS Rag T
brng, EBEARICEEREPHEE. AF, AREMHOIED, REERNE)
YRS E AL elE R (BB BT )5 B FL AT LS R AR EE R
N LEE S RFTBERMTEER-

T ANFE R BT R S AR, AT LL@ A B A R R R B {E 5
AT . BRI, ZEliEE S (RANE LR 100kH2) BLEMA
B EYY 5E (FEEIE M 100~1000kHz), AT EEIHRGY BEM SH KT, ME
(CERE I 2e (B E 20~70kHz), TERBEANEME T E, W
Dumegan 7F = Fh A7) B 1 §4RAR _E BT 7B BUR A RIS B 28, FFEES S
RUE &, RIEEE RS, LRERR\EMREL ERT,

HARGPRIMFERBEREEL, YeRASHFTRIERSE (T8
SEIE 100~ 1000kHz), EEHBY BIRMSHE S, SERANEE UMK IEKE
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NBCEREPENEET .
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L ERE R RNE L EEAT BB EATRESERENRER
2, FHit AE 2T AD BRZHIEEHBENRENE, ZRTEHRITH
= MR R DL — B A B ENE S, XEAEENRES S REELEERN
EERHES, EESNSREHHE TR TAE—DEESH, BESED
B RS AR, UKREEEESRARKNERER. F55F R ORI
R & B HBE R BP MEZFEHEA, HHEMEHITIFLIER,
i BB R AHE B NS hESH—N R ERETIRE A K.
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2, R GMEESHENS. bXESHARNESAEEEE X
T RN B B ERINES AE SN FERILAN — TR
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B AT SRR B iR I B AL SR AT D

RSB RFT E KER B RS R T E A, A BP fE MR
W BB BRI, XEEFITROBE-—FEATEENSHhNEN, 7—5F
i 2 Aol — S B EE, WU E R ETERER AR #iR, EEK
SR B — R, XSRS R SRR, T BT 0t &R
WANARTFTRERKNSISHA, AMEeSARENRERE £22%
SRR RS, At A Visual C+H+6.0 TR T B WAV AERF, MAHERF
T E LI R ORGSR, FEIRE ARk T SQL Server 2000 #3E EHE B &
% (DBMS) #HATEIERERE, FRAOFE THEEASIEE EIT A .

6. 1 KEHKTWRIFERI

CAN B& X RHEIREFME LMK ERE Y, EAVIERIEE
A AT S AT AIAC IR, SR RO B R b 8 4 RAC SR TR HEE B P R 2Y
e el

ErALE LA R T kAT W AR A . EEWA T,
FRNER—ENEREREEREFAR FENE RSB, WNREEE N
L, BN ER XS, TRAEEFAELABRENRATRE; MEF
W R, X —-FHES A, WE AR CPU REFHER, X
CPU EEBCEM K R REEE, XM REHRIEEHFRE N, CPU EREETF
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6-1 thRTI=H MR SRR iR

6.2 HIEWTEE

EPRBEFEEHEESHAREYRER T SHEENER. Microsoft
T HOHE 233 (Open Database Connectivity, ODBC) HARITREE, REIZE
MRS, EAEELT SQU KEEMN, THAEEXT CESRH
SOL MR EZ nemERED, HLMEREE 6-2 fin. SAREEREEN
oh )RR T IS 7E ODRC3Z. d1] AT . U AR S — MR IRIEE N, Wa)
FIEaEms BRI A TR T EE AT RIE RS 12 ODBC £l 7
AE DATABASE, % f i A7 FA FL A 1 B DUE R 12 84T R 1 o) 0400 o B0 3T

7F SQL Server 2000 Mz 1T T I BEUNE, H&4 % AE_DATABASE. 1
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[E 5-2 ODBC i 4EH 6-3 HIERMEPFHREREN

HTHMOIRE NN E, ENRERFEREMA 0DBC kbl < BLxt #3T 17
By, LA EERRNSEEMERERFT ML, RHEEERE
EXNTHEE CON SEMNARMSEUR AN EEREFESRNE
o, BEEFR R el A R HOE R A hEE: AR RS i R LUB I T
SQL B A K S ELRY .

T HAT TR A R TR A B RNE, ATRAFHELE, £%
Mg R B T MO R CTEMOTRE R, TR —d T UERERK
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KEH AE SRS RN AW

AL _DATARASE i@ R, $ATHBERE2HT. T LR LRER —
ARERRRE, AASEERMNEIELAG A SHARE LT, FEF
WELTAR, TR RN SQL BRBRATH . TFOELREA A TR 5 am A
FIFEITRL, ZSEERPNEEENBANRE, - mtasE T E
FEFE G178

S AT g 1L F2 1) Transact_SQL AA% 0T .

usc AE_DATABASE

go

create procedure Tnsert_ AEData
@Crack Length  float  =0,@Rotate_Velocity  float =0,@Deltak  float
=) @Crack_GrowthRate float =0,@Counts float =0,@RiseTime float =0,{@Duration
float=0,@Energy  float  =0,@Magnitude  float=0,@Frequencyl float=0,
{@Frequency? float=0, @Frequency3 float=0

as

insert into tablel (BB S, Hid, T ABERTRE, ROy RAR, #
ey, FFRECR), REERTE), BEE, 0BME, RAAE 1, REEF 2, RITME
)

values(@Crack__Length;@RotateAVelocity,@DeltaK,@Crack_GrowthRate,
@Coums,@RiseTime,@Durati0n,@Energy,@Magnitude,@Frequency1 J@Frequenc
y2. @Frequency3)

20

hTLIBAR AR GE, NEEE P IR T IR A TE AL A AT SQL B A

Execute Insert AEData Valuel, Value2,--+ Valuel2

H, Valuel, Value2, - Valuel2 25 TN TEf i 58 o (AR B 78 B — — 3

6.3 ¥IBMERSHAE

R B P E A ERENTE N KERNER TR, 07T AW KERLL
EAPRA, CURETTIR. T A E, SERMMERIGERTAN TR
e, AR ED AR FBRRNENEE S LUnREEN R E R,
SR A E A E F AT HW R R B TR SR ERRE R
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Microsoft SQL Server 2000 REIZM T KM E WM T H— Bl 5
#, HIERATEHELEA, ELUF,AREFHEIERICHFERBUEMAY
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B 6-4 HIFERBIEIEE

IR EB T 34 ODBC $iEE 2, 70 5)2: Cdatagbase 2. CRecordSet
2 F CrecordView 3. Cdatagbase 25 et 4 fy FF2IF o — N HE0 B st
18, BUSHIEEMNEE LR, CRecordSet XFRBHERMIFEENTH, AR
WFHTEEH S FRBIER A CrecordView & M CFormView R4 H ¥
g2, B—AHENE, BT LERM CrecordSet i 515 BRI IR -

70 21 A R AT LA ED ODBC BR M AT & E B, R IE AT Lot &5 RE M
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KER AR B MR

THEF . ATELURTY CrecordSet 2855 50K & AT B #MHRAE . AT FE CrecoreSet 28
F1 Open O EEPAHHE SOL BT, EAT LGB EEAT SQL B RIHITE ¢ .
BT SQL BAIMNEF ST
ROOL CMyDB: Execute SQLAndReport(const Cstring& strSQL)

{
TRY

{
A

m_pdb->ExecuteSQL{strSQL);//#T SQL i&H]
CATCH{CDBException,e)

{
Cstring strMsg;
StrMsg.LoadString(IDS_EXECUTE SQL_FAILED);
Strvsg+=strSQL;
Return FALSE;
i
END_CATCH

return TRUE;

N
§

RS T HAR AR B RS S RERET LR MBHNE . BFFE
251 3| CrecordSet KM AR R 258 : m_stFilter Al m_strSort. m_strFilter /i3
g E R, FEIGE SQL B WHERE /& M & 4758 m_suSort AL F
fide, TEHE SQL )4 ORDER BY JE#) 7R #.

AR LA B A 45 R E 7R ER7E ShowResults () REF LI, KRME
SR m pdb HERIKA, MBZERL TIIPRE, WRBEIHER. BT
& m pdb M EITF suSQL A EH SQLiERILRE, WG REH B
L8, ShowResulsORMEERBLERENFREL, FAEREEROTA
ZH, m pdb HEE GetODBCFieldInfo()8E85 SLIIX AN LhaE . /G R¥ENE
PeEh R, FERAEMKE. ETMNEFAEMT:

¥ 45 7E CAETestView 2 i 75 B3 B % o #0071

public:

BOOL ShowResults(CString strSQL);
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A CAETestView 350 eI BN D4 o B 09 L IR ACHS
BOOL CAETestView::ShowResults{CString strSQL)
CRect rect;
CListCtrlé& ctrlList = (CListCtrl&) GetListCtrl();
ctriList. GetWindowRect(rect);
try{
BeginWaitCursor(),
4 OMFHERECHEII, WARATE
if{m_pdb ->IsOpen())m_pdb ->Close();
I ATITERE
m_pdb ->Open{CRecordset::dynaset, strSQL);
if{lm_pdb ->IsEOF()){
m_pdb ->MoveLast(),
m_pdb ->MoveFirst(),

}
i REERENERAH
int nFieldCount = m_pdb ->GetODBCFieldCount();
CODBCFieldInfo fieldinfo,
iOEBFEREE
for{int n=0;n<nFieldCount;n++){
m_pdb ->GetODBCFieldInfo(n, fieldinfo),
int nWidth = ctrlList. GetString Width(fieldinfo.m_strName)
ctrllList.InsertColumn(n, fieldinfo.m_strName,

LVCFMT_LEFT, nWidth);
1

)
/EBGERER
CString strValue;
m_pCommonRS->MoveFirst();
int nCount = Q;
while(!m_pdb ->IsEOF()){
ctrlList. Insertltem(nCount, strValue);
for(int 1=0;j<nFieldCount;j++}{
m_pdb ->GetFieldValue(j, strValue),
ctrlList.SetltemText(nCount, ], strValue);

3
m_pCommonRS->MoveNext();
nCount ++,

}

EndWaitCursor();
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)
catch(CDBException *e){

e->ReportError();
EndWaitCursor();
return FALSE;

1
|

1'et11fn TRUIE:
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EAEEGEE TIAREREREHEE L FEITER. B EAIRE
{LAS3 R R T Sl (EEIEE)) FREWREMR RN, RREIT oI
PR, BREBIRAMA RS EBRHNEMEAEREEY. KFRREFRNE
]2 T 1 2 R ERUIT SQL R LI . EEWHE N TFRAUMERIERE,
TR R BRSO AR T, iAW PATE S & A T ER R 1
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@ EER BRI, RERENEREL, #HHRv T DSP (5L B RSAHT
AE (S EREE S, LEERBERT CAN BERRE EAHEN, A
4y AR ST HE— PRI

(4) Bt TESLEARBERES. B THERNRESRNBHES2LE
MRk R S KENRAEGS, MAKETRNREESINEER,
KBt AE 15 S7EHHT A/D B2 I BT BIEN G AEINE, K5 RS ETw
B LS MEATENGES. IELEERFESARBERRENFX
W55, FEESHAEFEMERT RS TAE— s, #ESESR
RELSME, UREESETRALNMRGER. £S5 AR RIFERN
R RNSEEER BP HMEARSKMAN, BHEMNERITIREERSY, &
ARE T ERIHE S RN ¥ SH—N HRER TR AK.

(5) 3t EALHENMBR ARG M T VPR . & M55 AR BITCHILE
gk Bl FATHLEEATEE . B EAIHLAVR R RA T i B & X
MR, REHTHAMSKN ST ALE. BRNBEENLESRE SRR
TSR ET . KESRRARE B EH B E RS HAT SQL IE IR LI .
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