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13ckH
ARV IE FH T AR % B 7 RO 0 A DA o
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ARFESIH T A

JJF 1294-2011 B 75 R4 AX S RE S I HERVE

GB/T 12604.1-2020 Jt Hi Al A 18 75 A

JB/T 11731-2013 Jofber il A A2 MR R Sk il AR 2 AF

ASTM E1065/E1065M-2014 V¥t it 7 I8k RN B 45 4 (1 b ifE F B (Standard: Guide
for Evaluating Characteristics of Ultrasonic Search Units)

ASTM E2904-2017 AH¥ FEER Sk 4514 12 381IF (Standard Practice for Characterization
and Verification of Phased Array Probes)

M FRVE RIS S, A0E B IR RCASE T ARE: LRANE B IR 5]
s, Hsdghics CBERTE RS d M T4 M.
3BT E R
3.1 tHIEPESRSL phased array probe

Mo T e REa PR o A R S, IX LB B 25 K T AE % B LAAS [R] HC) e 2 BoAE A7 T
YE, AT AN [R] ) P SR AR 4 R 5 A B

[GB/T 12604.1-2020, 6.20]
3.2 FULSHE center frequency

I EE A AR R P AIR3dB. (CZE ki) B6dB ik [RIEATIN )  IsF Jfrsxof Bz ) 43
HE)EARFEIE.

[GB/T 12604.1-2020, 6.2]
3.3 M HF4ERTE) waveform duration

MR TE B SRR S S IR A AL IE AE 5 B mge b, B AR g — %€ 7K -F (4n-20dB
5-40dB) HI{5 5 BRIl P IR AT 1| . BAAZ: pse

[ASTM E1065/E1065M-2014, 3.2.15]
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3.4 Bt cross talk

FHARITPIAN BT (B A5 SAE LR S, 2 — N FETCIRE) 51 R AR 4B R 70 2 a8 R 3
FRA ARG 5 R L5 5 2R 2 IR ¥ BN B 25 5] 22k b e s 45 5 1R R A

[JB/T 11731-2013, 3.1]
4 Wik

FAAR B RS SR T A CBURTIRR AR AT D — M el EHURIAR # BEAR Sk
FAT LR, AR T B AR P AR AR MR I A, e P A 48 B R Sk 7 A A2 USUE 75 8
W, B AR AR S & BT RS (BRSO B AN [ A SR B[], 50 7 i 3
B (ECRED NI s RN G R, SEILER SURIFS 7 ) (784K, AT S0 7
PR IR AR AR, PR R VR S MR S, R B s
1) B TR AU, I S T B AR A XA R AR AR R AR R R, DT VP A AR A1
g, A&—FEE T BRI, |z B TR ERIE AT L AT
5 it EHFE
5.1 BZER
MEJEH: 2.0mm~8.5mm, HKALHFIRE: 0.5mm.
5.2 IBIZEE

MEJEHE: 1.0mm~9.0mm, HAKALHFIRE: 20.1mm.
5.3 HLSIER AR T3

FULARE: 0.5MHz~15MHz, KRR ZE: +0%;

FIXFHE 58 10%~150%, fx K FCVFRZE: 5%, T 54 48 kR sk, A o
J%/>60%.
5.4 RO B3R 72 FF 4R 8]

FREEmA): 0.01us~10us, TR FRVFIRZE: 5%, T 580 2 Bk Sk, Bk RRs:
i 1] S8 AN 1o 7 A JE 3
55 Bt

MG -120dB~0dB, AR VFE: <-30dB.
A DA EVEE AR AER T ettt RE, UtE%.



JIF (HF) 0103—2023

6 B
6.1 IR F M
6.1.1 BRI AE:  (23+5) C.
6.1.2 MIEAXIRE: <80%.
6.1.3 HAt: JHFETCR AR IE W TAE R BT SRAIHLIRIR S .
6.2 MEFFEREBIRE
6.2.1 ki 5 R AR
KA
fkoflgfE (2% « =100V, KA FiIRZE: £10%:;
fikih B THES E]: <10ns;
kPP HHF: 100Hz~5kHz, & KARVFIRZE: +10%:;
NG
PO Es: >50dB; HKfLiFiRZE:  (0.5%A+0.02) dB (ANFEHE) ;
AFJERE]: 0.IMHz~30MHz.
6.2.2 TR
TR R 2 +2%;
BT 58 B . >100MHz;
KAEEZ: >1GS/s.
6.2.3 NI ARk
BERHEETEREL, 100:1, mAKRFIRZE: £2%;
B 55 . >100MHz.
6.2.4 RE[E T KESR
i IE5% {5 SR : 0Vpp~20Vpp, IAAVFIRZE: +2.0dB;
fayH IE 5245 S4% . 0.IMHz~30MHz, #iHm#%: 1X10°.
6.2.5 RiSE PRk
AR FRAER B S A 7 T (5920500 m/sFIEE YL i3 A (32554300 m/sHIAR it
B, BAFEES LA R EER— RN AR, R st Jl AR (4~6) A,
Y [RAE AR B ARSI 2mm~8.5mm, o VR 22 4 +0.05mm, (" [ A:44 v B Vi FEl Imm~9mm,
VW29 £0.01mm.
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6.2.6 [l

(A1 R R FH 7y (23304200 m/s, 7 FHAT N (2.540.1) Mrayl 152K Z )@kt
(] e R B PR K P R T HR Sk He B B K B 20mmiL b, 58 8 K T4 Sk B RE 2% 58 2 20mm B
AR E G FEISmm~20mm, SR SRR O AR EE 9 1I0MHZ L Y, BRI R
Yy R y10mm~20mm, BTN ERSKARFR HC SR 9 I5MHZ EL ), @i ml i 1
JE B N2 15mm

7 RIEBBMBRETE

7.1 BOEMAB

IHEITH WK 1 B
£ LRHETH — %

Fre RHEH TEHE T 75 5% 3K
1 AN B A IE PR A 7.2.1
2 PR EAR 7.2.2
3 R 7.2.3
4 FHC AT R 7 5% 7.24
5 JBK e [ 388 TR S B [l > 7.25
6 H > 7.2.6

e IS IE IR IH .

7.2 BERE

721 MR TIEEEMRE

WORARTZE MR 75 R BT BN R S 0, T AR FI AT . 3Rk 5 B hLiE
Bevi O RLTE TR, B3 B N AR ORIIE e T A B e AR Bl s S 1 0 vy
[ RCPRE . R4S RL S T M ARA L.
122 BRER

JRZ BRI 1 R, KA A AR T PR R R HE AL, AR R
T B T AR RS R AL B . IR I — e Ry, A CORHE” T A
Rk FEVCE A BA AR 1A A B o B, SO AR AR A T R R 1A
BARE, &I S E A AT 3 IR E RN, RN R AT AR PRk
PR SR, DRI EAR R P39 5 AR bR A (B R A B b o R 3t

4
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TR, B RIPR R T IR BAR R IR ZE

FRIZ Rk

BRI / A7
0 ﬂ

AR R

B 1 R A B
H=U (L HEEZERFRMERZE, eXTHX AR A2 F,
oy =d—dy (1)
AV

) R EARERZE, mm;

d — & S ALE 3 &I EARKTME, mm;
dy —— AR AR T B AL AR 1) AR RIS EAE, mm.

7.2.3 BZEE

PEZE R R 1 Fros, KA RS AR AR iR O B, AR
MERSL BT AU bR IR RN B . BN — @ R ), mih R AT
HARHE: EBCEA N AR &AL B s, ERR AR T C i BoR
HEE P P [ A A6 I (R B R X, AT R R — B os,  FERR AU T A 1 R
HE B 7R PR TG ) A R EE R, SBON N R A . SR HEALE 73 AT 3 IE
SN, AU T AT AR RSk R R B R S, AR AZ R 1
P 5 a5 AR AR B (5 A e P B b AT B AR5 B A A5 o B S A5

JERE R
M (2 IHEREZEERRERE, dx TR AR A3 F.
dr=t—ty, (2)
FAVER
8r PRIZ R RE R ZE, mm;

T—— %M S AL E 3 IR IR R EE, mm;
to —— RO AR AE T A A4 5 R PR AR, mm,



JIF (HF) 0103—2023

7.2.4 HULSRERFIEXT S EE
R B IR Sk o B RIAR X 7 58 RS HHEAE B an ] 2 s

Fis o o [
kil 5 sk e 2 - TR
REMER g e Ay o 1l
A Fok
l AR
N

[EP;3ReE

B 2 rR SR AR X A HHEAR &
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g 38 I 7R AR SR R BT R AR A AN S 1, AE7s s R K NS 5, ik
i LA A 3 TR o

h/10

\j v,

Bl h——ig- IR, v
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el 3 IR PR ke 35 7 77 I
W I SR P 5 vy R G TSCPE s U 2 D 1T P, D 1) e /0N I 4 8 g ka5 55 F 795 5
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_hth
2

Tow = fh};f‘ X 100% (4)

(3

fo

A

fo——IEAG 2R HL RO RAE, MHz;

fi AITE N % 6dB B ) A bR, MHz;
fi AITE N B% 6dB B IR A LR, MHz;

rew——AEXT 7 95, %o

S (B) A (6) THE A OISR A SR ZE A e iR ZE, il TR A R
A4l FIER A4L2H,
fo—fs

6 = x 100% (5)
fs
Opw = 1w — Tews (6)
A
8¢ PR DR AR R 22, Y0;

fi—— RO AR A, MHz;

Spw X T iR 22, Y%;
TBws AR 7 BE AR FRAE , Yo

Vs M B SK RANETE HEAT R, T LKA 7 ST 3 B G R
7.2.5 BikoHm B3R 2 FAr 4R (]

Fok i IS 9 S AN SN ) (A HERE B0 P 2 i, ko 28 7 o o B G 1) 3 T
AN Sk R TR ST AR R 2 4% (7)) TR, il T HER A5

L —
5= —=—x100% (7)

A

)

ok ek S AR SR TR A X R 22, %5
L ——— Pk B S (R &AL, pss
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ok ) 7 35 RE I TR PR FRARL, s

VE: — AT R R S AN T AT R, Ak AT LIRS T 5 SR AT 40 T e v
7.2.6 Bk

BT 4 FToR

Lo

BREUE 5 kA A
ot

G N g

CH1CH2

» A [ ]

[

UL OO O O O et
K 4 ER PURSHERE P
PRAIUE 5 R A A AR R MR R SR O Ul R e, BB pR MU 5 R AR AR O IR
LRI, A ORI R R B R O R s s i el iE 1 IR
B 0 B 2 AT T IS S IR A, FIEC P os i as 8IS 2 &5 Ui M o AR <R
TCHEWEINESIRE Ay, HIVEA N (8) T, idFETHE A6,

A, =20lg(A, 1 A) (8)
A
A, ——HKFE T2 R, dB:

Ar—— IR TC IR RS SR, Vs
A—— R 7T AR B T M RS SR, Vo

VE: — RAEAR IS BERR L B TR 5 T Bk R AT ()2 3~4 SR e ibAT S PR AR v, T LAAR
8 Y 75 SR HEAT HAL B TT o0 BRI AR HE
8 RIELLRFIL

REfE, HARHEE . BAEEBN 205 I E R

a) hrl: “RHEIE

b) SEEG = A FRAbL

C) BEATAAERIHL A (A AR 5 S 06 S MU EAN D ;
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d) UEFS Bk T R E—PERR IR (g5, BTSRRI AR IR

e) Z A FRAN L

) PRTHEXS BRI FE AT AR IR 5

@) BEATIHAERH I, AR S RAEL SR AT AT R, S RO B Bzl H
1,

h) G5 SR 45 1A RO A SIS, S IR i (R B R 2 e a3k A7 0 1 5

D AHEFT I I BARRNE AR, SRR AT

JO ASURBEIE B 0 o v PR K A R 1 B

k) FHAEIRBE NI FA 5

1) RZHESS F B HLIN AN 5 L XU s

M) X S HE I AR i 12 ) 152 B

n) RHEEH2 R N4 WSS BEERbR IR

0) HES: R R GAT Ui 5

p) ARESH = I AbE, A1 E ZHIEA KB
9 ERETIE][E]RR

SR o] (e) B AN 1 4. T SRR Ta] [a] b A IR A AR 458 A A O
I ISR S R 2 R e R, R, R A mT AR SE R HI G AL B 3
e SR ] [A]BE o




JIF (HF) 0103—2023

Mis% A

[RIGICRIZ

Al MR TIEEEMKRE
TA SRR TIEEEERE

I H o 4k
AN B AR IE 5 A6 22
A2 BiZER
A2 BZER
FrAE(E/mm SR E/mm SFH44E/mm 2 /mm AN € B (k=2)
A3 BZEE
RA3 EREE
Fr#EAE/mm R AE/mm S8 {E/mm ®ZE/mm AN E B (k=2)
A4 R
A4l FubERER
FA 41 FUDSRE
- Alp7E = A \ vo o
FRARE/MHzZ 1&%/&'\/' H/ZJ * “%}ZM H/Z*K HLO AR IMHZ R ZEI% AN E BE (k=2)
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A4.2 X

TA 42 HXEE

e | IVHRIIUR O EEURE D e | s | Aeige)
A.5 BiOHR TS FF 4R (8]
F A 5 BRHURE AR EERTE)

PRFRAE /s SEMME/ps 2% AN E E (k=2)

A6 Bt
FA 6 B
_ W TE | AR S S \ .
T = -y i 4t/dB AN P (k=2)
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Mik B

REIEB R TIHE

B.1 UK TIEEEMHKRE
T B.1 A UNETIEEEMKRE

s

FER T S

ALK TAE IEF A 7

B.2 B ERR

%= B.2 BZER

FrE{E/mm BRfE/mm P22 Imm

AN E P (k=2)

B3 1RIZEE

% B.3 B%EE

FrdE{E/mm SR E/mm P72 Imm

AN 5 P (k=2)

B.4 Hul S E FERTF 5r
B.4.1 M SE
FTB. 4.1 FulsnER

FEFRAE/MHZ HRCM AR IMHZ 2%

ANif € P (k=2)
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B.4.2 X3
*RB. 4.2 HNHRE
FrFRAEI% AR T 5 1% RZ% AW 5E FE (k=2)

B.5 Bk R 235 ERT )
3% B. 5 BkomuR oA E])

FrFRAE/ps SEMAH /s 2%

AN E P (k=2)

B.6 &L
#B.6 Hif

v #9t/dB

AN E P (k=2)
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Mis% C

&A1 E BV E 25
ClLERBEZMELERIHEEIEE
C.1.1 & A
YRR ELAR I AR TR Ay

A
D— e R AL E AR, mm;

d— R HE R R BAR R EF A, mm.

C.1.2 AHE KA

AN B FERIE F A . W mUR AR E S NI 8 o 2, BN EEE
P SIS FE o 12 AR o HE DD S NI 8 FE o s A i B 5 NI AN o
JEor B4
C.13bRAEA E FEVE E
C.1.3.1 AL R AT AURAE 5T NI E FE 7 2 Uy

a) Wl 2 5 5N AN T FE 2 B uy

B RUR A BT BChRHES AR 6mm 4] R S T A AT I &, B4 R sk C.1
Iz

% C1EEMEMELR Cafr: mm)

RS 1 ; 3 4 >

ME=E2 S 5.8 5.7 5.5 5.8 5.8
M Fr 5 6 7 8 9 10
M2 53 5.6 5.8 5.7 5.6 5.7
SEHIE X, 5.70mm PRAEZE s 0.105mm

DB R 3 ol & 3418, PALtk, Pl & 3 S S NN B 4 &
U1;=0.105mm/\/3=0.061mm.

b) 73 9% 71 51 NFIANEA 5E E 73 U

13
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SRS AR 0 0.0mm, X (A 58y 0.05mm,  #&355) 43 A, A
PRI WAL 15 NI FE2N: ug2=0.05mm/A[3=0.029mm.
BT S SR T SR R R SN IR, BRI R 5N
T 58 JEE 43 52t ugp RN 8 B AT P BN AN E FE 40 B Uy BUKE
C.1.3.2 mJEbrdEII S R E B & U,
BRI 00 & 45 R 9 R A E E U=0.01mm, k=2, M
u2=0.01mm/2=0.005mm.
C.1.4 & bR EAT € &
C.1.4.1 FEAWEE pEILE, Wk C.2

®C2 FEAWEE M EILER

AN RE JEE R (i) ai(mm) ki ui(mm)
WAL IR AORTE, uy 0.061 1 0.061
RUERRHERERE, U, 0.01 2 0.005
C.1.4.2 &AW E T 5

DL E & TRANH 58 FE oy A ST AR ARG, & b AN 2 5
Ue= \JU? +UZ =0.061mm.
Cl5 ¥ RAMEE
BEERF k=2, W BAHEEN:
U=ku,=0.13mm, k=2.
C2 BZEEMNEERIHMEEITE
C.2. 13 & A3 7Y
JELAZ JE P ) iR ZE AR Ay

A
T— R SR Z R, mm;
t—— I HE AL B R E P EME, mm.

C.2.2 AN 5E JERIR
AW E R B R AESTBORESI AN EE rE, BFEIEEE

14
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YESINIAH E BE oy B A H 15 NI E BE Ay & USRI 51 N AN
FE 53 5 DA R B G A7 TE PR AR 22 5 NI FE 4y 256
C.2.3 WEAf & FE VT 2
C.2.3.1 i s SR r HTSORE 5L NI S8 BE 73 B Uy

a) & ATV 5] NI E B 7 ' un

AR AT AR HESR R 1.7mm S SR AT OO AT E R R, RS Rk
C.3 fivR.

£ C3 EEMMELR CAf: mm)

&7 1 2 3 4 5
Tk R 1.65 1.68 1.67 1.69 1.67
W5 6 7 8 9 10
lE=e<P S 1.68 1.65 1.66 1.66 1.67
SEAIME X, 1.668mm PRAEZE s 0.013mm

B 25 B 3 o &~ 348, PRk, il & 3 2 5 N AN E 2 00 &
U12=0.013mm//3=0.0076mm.
b) 733 151 N BIANH 52 43 B Ugo
BRI 3 7178 0.00mm, X [A]22 58 0.005mm, 4%355) 504, T A5
RIS e S B NI B U12=0.005mm/A[3=0.0029mm.
BT SRS T SR R R S NIR 2, BRI R SN
B 5 P g AR B AR SN AN 52 B 40 i Uy HIUOR
C.2.3.2 mJEARUEIRI SR A E B i U,
AR UE R RS AEE 5 I = 25 Y AN € FE U=0.01mm, k=2, M
u2=0.01mm/2=0.005mm.
C.2.3.3 fulal e Z 51 NHIANHA E 73 & us
R FE I I L — AN EETC I A SR TN, T AR R A v B
TCH T A RMAA—F S MBI R R — E N ERE, ZAREER A
T 0.01mm, RIS A, T Eb B G A AE R R 22 SN IR AN 4

Us=0.01mm/A/3=0.0058mm.

15
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C.2.4 & bR UEAT € P
C.24.1 FEAMEE LA, WFE C4,

R CA EEAWEE P EILER

AN 5 P SRR (ui) ai(mm) ki ui(mm)
R RUR S HTAORE, g 0.0076 1 0.0076
RUEFREIREL, U, 0.01 2 0.005
TR TEZE, ug 0.01 \/3 0.0058

C.2.4.2 BAHE LT

DA_b B T0UAN KA 52 B AR LN ANAR G, A PR AN 52 A -

Ue=yui +uZ + u%=0.011mm.
C.2.5 ¥ R A E &
WALE T k=2, W EAHEE -
U=ku_ =0.03mm, k=2,
CI3FULSIENELERIHEETE
C.3.1 A
LA I AR AL -
fo
A

_futh
2

fo——IEAG 2L R OMRAE, MHz;

fu AITE R [ 6dB B ) A LB R, MHz;
fi AITE N P& 6dB B B A LR, MHz,

C.3.2 AW ¥ KR

R B R T AT s R M 5 AR B A0 I R 31\ 50 B
5 AR S S A U R 22 5 R B 52 4

C.3.3br1EAH B T2

C.3.3.1 MEHEE MG NKIATEL D& u
WL 15MHz f) FRO B 3 R i ACEAT R, IS5 R W3R C.5 .

=

Ho

* C5 HEMMESR (AL MHz)
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W& fr5 1 2 3 4 5
Dk R 1.67 2.00 2.27 3.00 1.73
W& 6 7 8 9 10
RSP IS 2.27 2.40 2.80 2.27 2.47
SEASE X 2.29% PRAEZE s 0.42%

BRI, ph I T S A R 4 B U,=0.42%.,

C.3.3.2 [V I B FA 2 (5 22 51 A2 1 AN 5 2 4 2 U
R RS S, A Rk 5 T ke 2 D) F A 2 DA 7 3 7 S e o el R
S 25 2 5| NI B AN 5 P 43 BB K9 0.10%, BT 15=0.10%.
C.3.3.3 B i Bl 43 T AT A0 10 152 25 51 RO AN 5 2 4 U

TR R B U B, B R BRI B R RVF IR+ C (R
FARZE]X FRCR]D + (HISE/750+2) ) Hz, FEMEMIRIZZE N 10ppm, Rk m A T1E
%GR 1 15MHz TH5, AR B AR 925 9 £0.89%, 153951004, BT 7

AT ST AT 2 U R 22 B 5 R (AN 10 52 14 43 B Us=0.89%[3=0.51%. FH T~ h Lot

#9-6dB 7 5L PRI T IR A&, SR E BRI R
_ % 1 % 1

OTen 2278 2

1 1 1
us = [ciub + cius = /Zu§ +Zu§ = EL@ = 0.36%

C.3.4 &I ERNTEE
C.3.4.1 FEAMEE sEILA, WK C6

*®C6 EEAHEE T EILER

AN 3 PSR (ui) a ki Ui
MEHELNE, u 0.42% 1 0.42%
EF; 3w NIk T 0.10% 1 0.10%
AN 3 BT AR AR ZE, us 0.51% V2 0.36%
C.3.4.2 AW E FE T

PA_b 2% TOUANHf 78 B3 oAl B ANAH R, & AR AEAN T E N«
Uc=yuf + uf + u5=0.56%.

17
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C35 ¥ AT E
BEENT k=2, NI EAHIEEN:
Ure=k Uc=1.2%, k=2,

18



