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AR A T 4 7 AR AR

1 e
FMEEHTFEERMYAEREE ., FEEEMERPRI,
2 5|Axuk

AT T 530k -

GB/T 3223—1994 (/KA #RERR B dh H &k I k)

GB/IT 3947—1996 {(F¥ZiAARE)

GB/T 12604.1—1990 (HAEMAE —ESEm)

GB/T 17252—1998 {100kHz LA T 4 75 F e ¥t ik 2% A9 45 45 i & )
JF  1001—1998 (i il it 8k AR5 K )

JF  1059—1999 (M & A 54 %€ i 5 &mR)

JIG  185—1997 {500Hz ~ 1 MHz il 4 7k W7 2% )

JGIT 5004—1992 (ifR&E A7 & kil {3)

CECS02: 88 (i 7 [|] 38 &5 & ik 16 il iR 5 £ 58 )

CECS21: 2000 i 7 3 K i 45 #9 iR 5F + P SR R G )

A MRS, R LRSSk e BT A A,

3 RiEMHESM

3.1 A% (ultrasonic detection and measurement)

PR A8 75 X R Y Sl 7 v T AT R 7 M E A B R
3.2 EFKE (near field length)

FEME LR - THERKES K RTMAOER.

3.3 &4 (far field)

g, BRI~ mEn S E SR RS ERENES,
3.4 B (fast wave)

PR EHERES LA E (R, Bk, Bik) £185, £
BEHESEE D, B1ARRH TFRAENGES ., SREA - TENEAY, fESHE
£
3.5 A HEESIEIRAE (sound projector resonance frequency)

KN GRESE—-AERERENRSGESHB T, EEEHA T LiEES%iER
Ak 2 W P (5 518 3 23 B He v 7 A 451 32 R eR B, R AR B .

3.6 HEWRBE (receiving sensitivity)
P UG T A B R R R OIRES , X REA N RS R AR — E A B L B BT R

B R MENE S, MEFREREREITEBRTHRMES, X FROUNER=
1
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FREFSHERGES.
3.7 BB} (time of transmitted sound)
7 IHCTE A R % 4 00 B 1] o

4 ik

7 I G (SRl o ) R R R A B, SR ER R, REREFIRFES

Bkp (a5, 300 RSBk (E S S A aond ), REdEsEw, HRAMLEF,

LA 52 R X o )

RAFM LM, ARSI RS, il BB 75 OR A AR A
ARG FEERATREL. S6EEEERE. BE. ABF R S55RE

P EE A TR, ATHEATIREE R | A5 M P ARk PRI . RAER |

GamEmEs

BEARE AR . STRERERR I | SRR | BT AR I L R R S

R
5 irRERER

S.1 B A e X R =
HESMEMETF £0.5%, FESHERF +1.0%.
5.2 WEMEREH

% 6dB fi F £ 0.9dB, B/ HEEL % 1dB, BAHEERAET~REREREER.

5.3 ORI Y E
A/hF 60dB.
5.4 &5t IR 0 {E 8w BE
BFPEET £5% .
5.5 FRUCR GO W N
(10 ~250) kHz 53 EE A A STEAR DT 12dB.
5.6 KA AESRIEIRIE
WMERE SR EMEN £ 10%
5.7 MiEPREE
Xt F 53 1 7 A I A, 7E 5 AE B AT AR A R AL KT 40dB,

6 BRAEAEX

6.1 S, PRERUEAH
6.1.1 7= P4 SU0E BA LA 7 B 7 i A B9 47 A
a) W& @A
b) RMESHL 45
¢) Pt EA CEHFERKS .
6.1.2 7 SRR TE 2w (A% IE ¥ TAE R g L 05 . ek R
LA RFRR .

6.1.3 &5 & 7 IR I {0 S B A T RA B o B A5 P L L HE T I BT
2

. R AR A
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a) & INAERYIH A B 4 AR 1 5 B

b) X% 1E % TAF &Y i 35 B 3R 8 & A

c) TAT[E]

d) EBEHEARENR
6.2 #rid
6.2.1 PR {8 A A 48 1 35 6 A ) B 1 L R D 9 B EUR TC G J  m RL R A .
6.2.2 AHBENMUNEEREREMRICHELE.

7 WHEBAES

HRSAEHAOBEREE ., BEETEL RMERA PR 758G {5 ik fE 38
MG RERA TR met, HJE28 2 FEN Ay K E T,
7.1 HE KM
7.1.1 ReERBEKMF

H % Bt L il 2 LA 3R AR

BE: (2325)C;

FHIFIREE: (60+30)%.
7.1.2 KERIHERES
7.1.2.1 S REH. MEEE 2kHz ~ 300kHz, % E/NTF 1%, % b F oY 5w F
+0.5dB, ATHILBEEEFRFS.
7.1.2.2 FEWIH: BHEWE DC~ 30MHz; 13 10dB iR % A @it +0.24dB,
7.1.2.3 EEKRE: BIE E 2kHz ~ 200kHz, WE{EEEFEH]TF £ 0.05dB, 4 A
K FHNBCGRAE BRI 100 5, HHEEA/DT 60dB,
7.1.2.4 WEKUTHE: WREEADTFHIUREBRILAHEMEN 0.5~1.5, AmHR
R 4R B AR F - 210dB (0dB = 1V/uPa), B 3% R i BF 89 78 35 5 Bf 76 I 8 557 % J8 B A7
A#Et +2dB,
7.1.3 HtREZE
7.1.3.1 BUFRPELE: PENEE DC~ 100MHz; EERERZE . S0V ELF ¥ 2008 {5 il 4t
BF £1.5%, 50VEAEBEMERT 5%,

7.1.3.2 ZhEPAEF: WibThE 100w, $0EFE F 2kHz ~ 200kHz,
7.1.3.3 TRIGIHAKHY : BAENE 2 P68 2% M BE B i &
7.1.3.4 B ER: HEEE 10Hz ~ 300kHz, RERELT 1.0%.
7.1.3.5 BEH: WEEE (15~30)C, REREMRTFO0.1C,
7.1.3.6 WHFR: 7 BE{E 0.02mm.
7.2 WEMH

RESHRE 1.
7.3 WEFE
7.3.1 SRR E

7.3.1.1 BEEEMUNAE=T 4, BS, 2K, H %5 . FEREMUEE 62
3
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BERRS,

7.3.2.2 AVERBMESHERELZAEREKXY 20mm, EHUEERL, #
TR B R S BRI 173 ~ 176, WG - AR BRM 23, &R
(XERRRAEF MR AL A 27 i, BB T A et FLUKBR . LUS & S5k i iR & 2 )
P 38 A0 60. Omm U iE— K A B . W B BT B AR K 2 A PR BN E 320mm W0k, P
A e R T G R AR B e - R E R RR M 23, METERPRE
AR AR +0.5C, FA S 500 65 Wi R E AR 5.0 Bk,
A A RS A I .

t=dl (331.4./1+0.003677) (1)
KA — AR HE, s;

d——TPRERR Z B AYFE T, m,

4
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T'_ﬁﬁ?hiﬁﬁs To
7.3.3 EREEHENEEZ (BESHE)
7.3.3.1 REREBEFEERME 2 FR.

75 G BEERSRER

e &4 K 6t
L, |

M2 FrtlEaEiRe (BESHE) OREREREE

7332 AVEREFRSRER, WMERHAZTHELEHRBE, ¥ i104, EBR
S0us, ARBCKEIMUE M0 7.3.2.2, HBUBOREFMRRMAG TR, HEHTH
B P LAHBR . LUR W R F LB E 500ps P EA MM —KERTIE, EESER
WA PR (Sms GTIEMNE 1ms W8 —Y0) 75 6 0 5 H 0 288 8 35 48 38 A5 2 1
e s5.1ER,

7.3.4  OEAE W& R

7.3.4.1 KEXEHEEME 3R,

7 b A AREFRSRLES

i M i & fh
[ I

B

B3 O 0 Y S e R

7.3.42 FAEREEMIMEBEREHSZETSERERME (RHRNE ERT 3048 &8 #S),
AHHREGESRESVAEHFLFHRERL, BHREES R E SRR
EENMUR, AEENEERGES RN R 7.3.2.2, KIKH% 6dB 1S 0k jE 0 A (LR
BEWSORE, RAPHENRESY R, fEESNIGERESEEMEEAEMR. &
BEMBAEESEEBNEEZEZNHEEMNERLENRE, HRENASS5.20
HUE o

7.3.4.3 XM TFRFAFBEEMN, ¥ 7.3.4.2 @YW, F75 B0 0106 (& 0 & oh e
W fit Y 6dB MY INEEE D A E(E, JFiTEAEN dB B, HEMFS S 20 E,

7.3.5 RSTHER{EEERE

7.3.5.1 KEERBHEBRWNRE 4R,

7.3.5.2 HHEFEENMELEARE (MQ12WHHE), 5 EETFRLA, M
BT R U R A W R SR A, A — /e P A A ) R R S e, HR
HCAE 2 B/ ME AR X T H B A R BE L S B R 4TS 5.4 MLE o



JIG 990—2004

7.3.6 EMEM

7.3.6.1 ¥

7.3.6.2 & [A o i R i
R S5 WA Tk 5 ) 137 980/
B IR K 5 33 B 2.2, 8 F
B 05 {6 % 7

7.3.6.3 BA URE. ¥
5 4 tH R 1 T Ed
FE % 1 ol T {21 §

7.3.6.4 FF . IR 1N
7S4S 1 ) R
o, L7 i A
1% $e i R fi E 5 1
B,

P57 00 R {50 ek 3 TR i S e B s A
7.3.6.5 FXRK2ET “2", K3ETF “17. WV R &L 000, {5 I8 il 4 38 0k
ES 5 7.3.6.4 UGS IRMEME, Wi THRFEREENBIEMN V., .
7.3.6.6 AT EER EEHE LA () #1T, HENFS 5.3 R,

A = 20lg ™ (2)

e VR 5 S i P I 4G i {5 i ) W IR (R S R R R, Vs
Voo 55 BRI A B R B R R, V5
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A—FS SR 0 G, dB,
7.3.7  BEWCR G5 % p R
7.3.7.1 KERBEHERMA 3 FIR,
7.3.7.2 FERMUMEREHERE TS BEME GRFRNE LR T 3048 1),
B HRERSRESOFRNRMEIAHIE, HFATHREEESRERERETE
YR, AEENIUREESETR7.3.2.2,
7.3.7.3 7 10kHz ~ 250kHz {E Bl A B Z & F 5 R AWM, B WS, il
FESR7.3.7.2MBEESFE. EEBFAAYTHEALET 12dB, DTMKHE 5.5 %K
K.
7.3.8 REHRAEIERME
7.3.8.1 KERBHEMMEG6R,

K M 38
WERLER oh 3 H K 48 | =
% 4
e fig
i 74 K
AL K 0 OK 2 MRS [

Bl 6 % 540 Ak 4% 3 9% 951 3 0% 18 8 % BRI E

7.3.8.2 TEASTIRAERR LG AN A9 Th B G K B AIE S KD S RS ge s iEds
AT AE ¥ TAER RS AR SR/, @ EaHan@slwsEEe siktd
JEEe ) 7 ) 50 3 7 R KR, R PR K O B R SO K 7 1 5 B L 0 0 3R B R R A R B IR
W, YEHmER. KFBEURITHRRKRTDINNY o o FEERKN 2 8, 0
PEE J EFRTER (3) K. G EFRESRFRFRNFS .6 FER,

d>(a§+a?)z’.‘.;d>a.:d>al (3)
7.3.9 250 A8 P IR I 15 A% o T I g
7.3.9.1 REFRBHEBRWMAE 7R,

J b HREESRER
E iR i 60

n—

TR

Bl 7 250 P A T A R A e Rk BRI
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7.3.9.2 FHEEUNXABRBESNSET 73.40CHBMERLEN ER, BAHHERE
G5 & &R MENRAESIRFRIAEE, JFR3 8 R (55 i B 068 A B0 A0 E 1 %I
ESH RN 80% . MBFmERMNENHEEMICH V.
7.3.9.3 EiH 2 AR, WAASEENOGEE 2 (il 2) MM, HEE2 BRK
FEREEE 1 (1) MESSEE, e RATRERIE (Fik2) B EEES, @
3 R S A A A RS I R AGE G 2 pY 1S S RTRE A ARk, BB A 42 K 40dB LI
ERATM AT E 5.7 REKR,
7.3.9.4 EE2HMERDT, HEAREETRS, WYEEEES G E MBS Y
BERMESS57.3.93 il 2 BRNFESSR, CTHFAERMENBER/RICH V,.
MERMEETEN TR, EERNFE ST RER,
L=2mg¥i (4)
K. V—iBH 1 RAGSHEREMHE, V;
V,—ilil 1 $iA V, (85 il (6] 49 5B P70l 0 2 B9 4R A G5 A0 B
Y3
L—HEREE, dB.
7.4 KWESREBOLE
ZREAHRMWEARENMESEEILED;, 2REALRAGRNTHE, REEESRE
e, HFERLSEHETHE,
7.5 KERME
T IR A T A A A E P — R B AT 1 R



JJG 990—2004

MR A
T EE 56
FEO R R I L) B RN E B AYVEE , N ARV K E A R A B ) R
ERNTHEE.
Al BUERE

FAABEAASCRERE AN EES TREREE, K B G5 e il
iR%E, WFEHEBEMT.
At=1t,-dl(331.4,/1+0.00367T)
KP: Ac—HEHEEN AT ERE, s;
,—— R P AT T RIS
d— P ERS Z B A FE R, m;
T—ZSEE, T,
A2 HERARBFRY
mMFf (e, d, T) P8¢, d, TEFRHEX, HHESRMETHIENHN
u (At) = cl(t,}uli:.!,}+ S(d)u’(d) + A (THu*(T)

APREEFEREH
o(AL)
f(f:)=m=]
c(d) = aa{(%;)) = -1/(331.4/1+0.003 67T) = -0.002 9 (B T=20C)
_ 9(At)
(T)=3r7)
=-d/331.4x(-1/2) x (1 +0.003 67T) ** x0.003 67=0.3x10"° (B
T=20C,d=0.06m)
A3 FRMEARTREE

LA ML R MLSE B9 60mm BB 7 A W B B0, o TR E P IR T 130 7 e 0 IR 2 Y
AWERE. FAWEFENRESR . EEZWNENREZEIIANAHEL TR, 60.0mm FEH
HRE, RENRRERBELCENAESIANOAHEET &

A.3.1

1) A ZFEARMEA TR SE BE

R Bk A A R E S ENEE M EAREE, [T LUE S A
frowii, HAMEZSINMEIEILER AL

A

W i T I 2 | 3 4 5 6 7 8 9
(B s 175.0 | 175.2 | 175.3 | 175.1 | 175.3 | 175.4 | 175.3 | 175.2 | 175.2
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PHEZ : u(t))=5,=0.12ps
2) B EARmEARWE E
2.1) 60.0mm BEESIE S| AMAHEE RN 0. 12mm, k=2, N
u(d)=Ulk=0.12/2=0.06x 10’ m
2.2) MEAFEEIAMATEEE, BRELEN £0.5C, £=/3, N
u, =U/k=0.5//3=0.280C
2.3) IREMBSIANAHELND 0.2C, k=2, W
u, = Ulk=0.212=0.1C
2.4) IREMESHERH 1T, k=3, W
uy = Ulk=0.1//3 =0.058C
wy, Uy, uy SPHMITR, SRATWERE N
u(T) =y uj + uj + u3 =0.31C
A4 & PR ST SE BE
PlEaftsmyrix, HEEMRERRRKK, TLIHEHRTEMN.
uf(:’.’&t)=cz(£,)u!(£,)+cg(d)u1(d}+c:(T)u1(T)

u, (At) = /(0.12)* +0.174° +0.093° = 0.23us

AS Y IRAWERE
BMEEEF k=2, Ny RAHEK:
U=ku (A1) =2%x0.23=0.46ps

A.6  FRXHY IR 5E BE

U, = % x 100% = 0.26%
LSRR, SR E E AT R, 5 5.1 K TE R0 B
it fe 2z wp220% |

1%  3.85
WRDFIBER, FHERX.

10
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B % B
e EAEH R TR

mE SR

i

WO |

1, AP 2 .
2. PRI B IR ZE . BAES IR R KA R E %,
P A 5 0 i 0 K AR X iR 2 % o
3. IREN EFRLEYE: & 10dB fKiRE dB, ST dB,
BNy E R dB.
(L 0 1 dB,
a1 S E . % o
AEW RS EGE: (10~250) kH: MR EFEALR YR dB.
. RS AE BRI IRIT R . kHz,
ol A R R (R kHz) ; dB.

e ~ & b B

5 TR B kA

i BE - C; HXREE: % o
K SERKYE: 1JG990—2004 {75 B AG 146 7 ML7E )
MBERAWER (L),

AR PR B 2P

UL E

11
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Bft 3% C
KREERBEMBATTERN

BEESER # W W W

1. Sh A
2. PRI AR IR . (S S EE RO X R % ,
a5 E R KR E % o

/AT EER dB.
. {E ) B T A dB.
KA e R KR iR E % o
W RS MEEE . (10~250) kHz 435 B N AR5 B dB,
& 41 1% AE 3% 1 PR 45 kHz.
Z3H T R PR R (s kHz) : ~_dB.

® N w o

B E IR AR

WEE:  C; HXEEE: . %,
K E AR . 1JG990—2004 {75 A U {46 i HLAE )

M ESRAWERE (LET).

685 Y 49 o o 55 45

e .

3. (E{E B LR . #F 10dB B KiRE dB, BRMEEE dB,

iE: XTeRABERAENHN “T68", MXEHREXNAE, ERA “wTF-HEH,

THEXZRE."

12
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