ICS 19. 100
J 04

g MR SIPANG S Ly S I G Iy R i

GB/T 23900—2009

Zmwlll #MHERERENETE

Non-destructive testing—Practice for measuring ultrasonic velocity in materials

2009-05-26 & % 2009-12-01 32}




GB/T 23900—2009

=

B2 C RS KB BB BB AL - veerreeerere e meeersmes e e s st e sn e s

N U W N ‘zgk
i3
Ul W DN = = = =

[R
>



GB/T 23900—2009

I}

]

AARAEL TR F ASTM E494-05¢ 41 8 75 3 B B 7 1) (FE 3R .
ARER#E ASTM E494-05 EFEE.

ZEAREEWE,7EXH ASTM E494-05 Bf , AR M T — B8R . AREREEZRFET
— WS AR B

—— Wi ASTM E494-05 4% 5 &;

—— % ASTM E494-05 (945 9 #;

— & ASTM E494-05 B % RMEM % X1,

FHEFEH AGRERRT THREBEBR:
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EERN HMRBFREEMNERE

1 FEHE

AREMETH AR RHABERGREMEH N PEFEENTE.

AR R B R — R IR FS B © M S35 B0B GRBRD , 38 5 b 382 A% 7 7 S0 T B B 0 41 ) o Y
BEEE.

AEEEATEERTRET S mn MEGM N, ESBFKEEAR T HEENRTREZE
BT EELSZE, DR SBFHRABENREAREMRT 3.2 pm,

FARABE IR RS S B RENERAEATREBERHHN SR, WX A FILTHER
P B RS — Tk

E: AEER B HRREAREARASEENEAREIERERRANER. AHEZLEE 5. LRE

RGEE—RMNEAE RTINS IR RSECTRE 1 LM AZHEELAD.,

2 MEHsIAXH

TR &S AR S AT AR &R, LEFE BB AXE KBERE
MR A (CREERA AR RBITIRYRE A T AR, AT, SRR ERRER R B & TR
EEFEAXECHIREEE ., LEAE NS A KEFRAEHTARIGE.

GB/T 12604.1 XHEW AKF &F KM (GB/T 12604. 1—2005, ISO 5577 2000,

Non-destructive testing— Ultrasonic inspection—Vocabulary,IDT)

JB/T 9214 A ks R H ARG RE TEERM ST &
3 RBEMEX

GB/T 12604. 1 I WA B E X EHTEIFHE.
4 Big

TEEEPEEERILATRNRSER. FIREY RBIBEREBEE, B3 25 E (o) B
KEE (). YSEABESEREEFAENILARTZRXFRROTRAERA, AEEERZREIL
B RGER. BENEBEFEARA FAZEBILARTHER. 2RESENFTE GERTER
Pk R RBE G RE .

5 &
5.1 BKNF

AN EREHHNER EHG M EE BEZEE(HAEA R UR A GHERBEAR
LA BZHEABEEERES. (NERNET A ARNELRLUL0.5 mn KEERESD A AlLA.
A(HEXR6.1.5M6.2.0FJLNMIE. ATRBRENEE EXARTHENEAR, HELES
BN 2 W BIFR 5 I MR 5 E ¥ .

5.2 &k

FIT Bl B i W B8R 3K, B BEF= AR SR BMGE R/ KRB MBER B AE R . HERMAREXAX
MEBHPEE, EEREMBEEE AR EREEE.
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5.3 #|/aH

SFABEENE, BANNEAEENBRRME AR T B W R, B3R W RS R E
HENSEFENHE. SEEBHEFEREARTHE BEESLUEFRENMEERR. REBEE
PRREE BN . MEABKNHEE, ERRAREKNIERSHEEN. BERAAENHEATEE.
5.4 &R
5,41 HERR.EPFAEFE HAEUYMNEREHEE BR.EEMVFIEN, U RCHESKEE
HAEfTA R, RBRNAEEE KM - ETFERENBAREECRKNFEH (B A 5. % B #H
FOMEERHE. ARESHEMAEEEHUNER R
5.4.2 KFLuEWR, W IB/T 9214,

6 MEME

6.1 HBEE

6.1.1 BB AEESEIHESECHFEE (o) NERRPHEEHE,RUMENPEE (vD.
6.1.2 EEIMEREEEMBEHSE FEEBERANLHERE. MEEEE . HFESE T +£0.02 mm 5
0.1%.,

6.1.3 BN RBLARLIE-NMESERALE D, ETERSHENEET, R ge 5 B3
e, FARHENNERERIEFD LARERMHEME .

U,

B 1 WmEEAE 7 RHEEE

6.1.4 FHZIERSF R 451008 R g g i b b5 — 55 B B AT HE A & S — T U R R
STEIBMEZ M ERER. ¥ TREEENEE, TEF - TRABRMNMEVERCZE W
BABERE-NMRFEESE- TR AENEE 8. SERMNEINEERONESER. S
BHEBRE - TRABEEAENMLE. EEBERARFSERZE. ESEBFAEN 2 EHEERE,
FEABET AR ERNBAMHEHR I —KEERE. 8 1 PEHEK 1 MEE 7 ZEGESELT 6 K
EEER. HEEFRNEE EAE - NREEEIRE MR EEZEETHEBBEREE. X1
BFEUESEEMAKES 1, 2RERUEIANEAREE  REBRBREMAE - BRE -1 EK
Z BB BAER .
6.1.5 & FTHE B b1 e P A

v = (Aen v /(Aimgty) R 1D

xR
Ay HARAHERNEKMEINRRAE—TIE N INMRSEBEZRGER, £A05K
(m);

b P R BB R B E

n,
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t—— BB BB, B A oK (m)
WP AR, B RER (n/s);
BAAREBANNERNEIBHEAENE -NBE NI ERZENER, 807K
*(m);

n,—RRPEERENKRE;

o RREE, AR K@M,

i HERGRARF—-BCENETRAAL2EAHAEER.
6.2 BMEEE
6.2.1 BT E (v) MRS S P R R E M BEREEE (v,) .
6.2.2 LEIMRBGRRMEHHA LEREWRANFARE . WELEE BES T £0.02 mm 5
0.1%.
6.2.3 ZENBHELARLME—MSERIRE D, EEWSBNEET, R RS E K
L., HRUENNEZERIEH LAREMFA.
6.2.4 RAZERKXERSHMERRFMBIA B LB RHEEAENESE T EW RIS R
HEEMEZEANNERES. Y TREEFNEE  TEE - ITREEEMTENEREZ G, AT
BMABRERE - TREEESE TR EERE K. XHERMERERMEMNRRER. X
TERESHHESRS. MEEHERE - TREBENEHCE. TEERMRELAE TR
HEFRIRE - TRAEEZAEIHEERERE. XIMEFHREEKELS 1, EEERUEIN
REEE ZERERBANE - AEE - MR EEZEMNEEALHER.

6.2.5 HTRITEHMMAEHEREME:
v, = (Atﬂ,ts'U:)/(Asﬂ:tt) .........-...---..............( 2 )

Uk

A

ﬁq:':

A— W ARRBERHRERRBERIRENE - IBIE N IR EBEZENER, 840K (m) ;

n — B WA R P T8RRI KEG

t,— WA B R B, B K () 5

v——RRP BB B, B KB (/) ;

A— B AARBRNNEZMEI B HNAE -TBE NIRRT EEZERERS, 84K
X(m);

n—RRPEERERKE;

t—RBWEE, BAAK(m).

7 HBE
FRMEREPHAENTRE.
a) 9)\&

A= m;

711 s

= m;

vy = m/s;

A= m;

nk= H

t= m;

vl AR ]= m/s.,

b) H¥K:
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c)
D
e)
D

g)
h)

t,— m;

v AR ]=

KL
WEmE.
e,
Hk.

D EE;
2) R+F;
3 B

1 &F;

2) EE,

3 FIE;

4) HMXEHKE.

m/s,
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B % A

(HAHEHR
FRBREEARMNEMEERR
A1 3|F
ALl —BERTUAREHUBASPHESAEE. XBFRXEREAANRIHHREBEY
NHBRE.

A 1.2 BB A Bh B o R e () B R R R B P A AR AR T AR B A O H At 9 B T T A
FOMEEHERUTHTEERNE.

A. 1.3 BESIATEMFERBRIARTFHEE QN ERRREEATERUEAORE. R
WEBEFAZXEFER. FRFIHHEAERENUSRERARB NS IAFERIAEEREROEL
FiZEHHK.

A 14 FRFIEOE-BRABEEXBREFEANEA. REEENIREPA BRI HEH
MEGHTARBIARERNER. NESETHELSREZEHTER RSN,

A2 EFHEZNBERHE
XA R AR RGBS B R R &
A3 BEREE

HEMEERRH IR EREARAEEEERX. FRABERESNREKY ERERHE LSS
FREHERZFAREREE. BETAHERE:
EE(m/s) = [2 BEm)J/[BHE (s)] cereereesreecssrmrsennnacnn (A1)

A 4 BFRERIE

A4 1 EEXRHUFERSFLETURA-THERI-NZRER—PTRESRFIRC. XEEFM
ERERFEER L. HiCTAGEERSRBES . ERSTERE ps BHHNF.

A42 EEFRBEEEEE-TSRSE-NTRSERHELE,RE, IREHE BE - TRiLS
FEoARESTEBAHICE . BT XFMRIC R EE SR, SR o i ik — K 5T B B AR BT T R B )
GHEARXRRAR A D], '

A5 BETHIHGEELERLO

A5l MNEFEENNETHHRERKNMAERBMAEN LRRFEAERENEBTRNED ., BWEM
MAOFHEERERCHN, B KR PHEREU AL 0. 1% FEERE.

A5.2 ZRLE,ABPHRFEES T HERREBTERNETITEA LRGN RN EEE—
Y., REANTHHBREYHWBFERESEMNKER LY, AEXRIERLIEHNE.

A5.3 —MEHRELARFRE-FERRKEFH—0, FLFARMEZRRHER, BTS2
ABABTHHHELMBEZE, B AZHARRAGNEHHRETEHTHEESE.

A5 4 —NREBBABERENKES, FEZEE-ITTHETOILR EUEZAES. ZURE
BERSAEMNREREZS. B T UERFNEY. Sz —BENTHEEHBEEYRE
1 mm. $F EE— M2 2 B 0. 01 mm,



GB/T 23900--2009

A5.5 KEFUHFAARKRBEEECHEBAE. ME20 CTF,KNBEEE=1483.1m/s. BEFRH
£ Av/Aat=42.5m/(s* C). HAKBERT N BRENRERTSLENGSIHEO.

A5.6 HALUFHARBSBEE, AlH, KABEE(SYNREESNESY . EEETHERERK
2E.

A57 BBTAXHERE:

EE A« (m/s) X BB, (m) reeerereeeenenes ( AL 2)

BB (/9 = T o ()

A6 FEHERTWBRFERE

A.6.1 BkrhERAERUASDTED 50 KEHEE 4 10 kHz~50 kHz HEZ k.

A.6.2 BELREEIRANEEEARELRA L. FK MREMFEN S RE LA, TH
FLiRFESRE L BARE X RM S SR, FEHES]F IR UK xS R 6 BB RT, SRR L A
BEREETBEABMEREkrhZ M RBOE A TUME L RISBEPLZARENERBRER
BRI A B8R B EEaE.

A7 BMEBEIENSELTZE

A7.1 AFEERARARLEEWNED . — B BES 2, 5 —WEE k.
A7.2 BABFEEFMEFEENETHRREENNBMNE, B XSEFEME NS AT %R
U B R ERE XM EEWE T EIIALREE SN,

E: ANERELFE K EENEENEMERREENERERE YHERNATEEM RN TRIEERN
BE, REMENREVUA-ITS5EMARFEMREENENSERIOEHER. BRLRAREFREERX
REEHATHENE.

A.7.3 HEFAELARARBERLIFEEAEREAAENEEMEN, GF A B ERETM{GR
BHBET, T ARRBREAAME BXNARAEE REMARARNHEESHETHS . 0E
FEREHERT . N TFURBHFETRBATIABRHETAS  AEFE EEHNRE.

A7.4 REEXBHELEEMENHMAF-ARNEERAGTZHNAUE. BHMAEEERR
B R AR AL T . A= A JUA R 5T E PR R BUE By 45 3B i ] .

A.7.5 EAE-ITREFBELEEE—-RHEE IAERE - mAFRKNELIER ERARE
KA EMARE FUEESHRANRREMELHARZEES . EPEREMPHIRETEL
HAEMPERAREKX.

A.7.6 &

A.7.6.1 E—NEAFRMNEHERR ERENSERRL. ELATEBERMEEES, #BRE
FARESHEE(FOBRURAEEFHNER ELW@E A D,
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/ / a a—6AY
/
/ / 2 b-4By
d ¢c—58y
: d-3Av,
BEsAE, 1 ! ‘/é% L 2B,
REHNE 7‘ T ~357,

HAl BrANESIRRERTHNSELE
A7.6.2 AYENBHARAHEEHMNERDEZERRMNEE. ARR{ITAHRMEHE XEHK
IHREE.
A.7.6.3 #TFAERIEE:

v, Z’*XMEEF (A 3)
v o

A8 EBEZEEED

A.8.1 HHFJLEWEF AN, HES HENSHEEREGE/SER, BV £ R E
RAEERBSHEILISEH . EXEHOLT , o 0K B E 3 8 R 3] B 3R 3 A8 3 E GERR) KR
RUBEROTEE.
A.8.2 FIEFNILE, THHFRCEATHEMNESLE. ERENRLBESFRERNGET
BWRETRFERAANNTYE. EFARET AFERNTEHEBRE 0. S URNERNWEE.
A.8.3 HHMFTEFATMAELRFE-KEWBIE AR LB B R D B
W, BMBTEEGRUESNEN of o, AN EREEBRER SR ARTH=/BHTE. bkof
ERRERMHNESFEETE. HRRPHEFITEETERROTEMEN, 275 - MFEERKE
K BEEARUSES M. Lo REEMNIAHEXLTERE. M5 MHz FBEAK
BB EAEX N . —FREEXEE —Ke, A E AR PR EE /2 MR, X6
TR H A BB LL s g B HFER I 8] ¢, % TREEN L HRREEN

v= 2L/t RN G WD)

A9 HEHBZE

A9 EFERBAHARBEFRTEEE HRE TP BB, 0RO &R H
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BARfr AR RE X T AT K -

y—[(2LW,)/v] =— 2mn ceeerereeieserereeenneeneen AL 5 )
ﬁq:':
A REE ;
W, —HBER(fIH 27 %
L—EE;
n——E;
r—ERERLMBARZAES P ERHEAA.
i, EERRNA -
v= (2Lf)/[n+ (7/27)] (A.6)

A9.2 ZRIFH, AERREEELSAHBAEEKN 100 4%, RSB RGBT UE R BRPIE,
¥ B & (10 MHz~20 MH2) X FEm & /M.

A93 HMNEBENFERSELEMNEFUUAZHRESRENEHLUEEENEERE . B FEX
MBS EWE LI k. R EFAREERSAELKERENE 2 mm B/ AR LB E R VA 8.

A 10 BRHERE

A 1001 ETEE of R LA S TRERRFEBRNRIATEEEN B KRB THRS. AT
WMERFERE— R AR EEB MK E Y, FE AN ZR LK. YERFHREESZ
B i Bef (B (ED B T FEAT AL A, SR Bk s N B K IR . BB RA T, THEXNEBRILH -

&= (T/p) — (L/f)[m/p— (7/27) ] weececneensnnennninnennnncnsss ( AT )
v o
S— I FT R IR B ] 5
f—Bk ey of A

m——— IR IEE R R A EEG

r—S5ERLEE L RS B R AE LA

p——MEHKA,2,3-),

BR TEQSETRATEERNES MEE . X T p=1.MAKMMEMEATERERD I K.
B EAFKTELIERFER F 0.9, ZHAXM THRMEBAXRKEE f. MB—THEE FZRERTH
ER. METF n=0, AT HAMHEER/DMHESR RIERXREFIEF MOV, R BB B
O=T+(v/2nf) t5H. WP HFERERE v=2L/0, P L ARRKKE.
A 10,2 XFEERBR MR SE THELNBA T S B, Br AT & DR 7 #E H THEE A
BEEALNGETHIRE. HEFE BLNRRZAIMNBESE W 2N, BEAST . XMl
BHEELE 10752, A. 9 WHM LBENE 102K, X E, TUHRREERES,F
UEZFLFRIEFTEN, WRATEENE.
A 10.3 XEFEARKBRERMS B KIS, UK T HMEFE R, 6150 &8/ &
HFRR.

A1 B ERZEEEREE

FEA ko, N B 15 AR VR 7 B 2% b DASE T A (e Bk 2 6] £ 8 bk ] 48] S B 3R R K B = Bl ok
THE. A 10 i AT 3B, EE P Z FEEE YBEA Y of, RESEFHEEATERUE.
16 IE B 4B 75 17 5 7= A WO AR L AR BT 30 L T 2 b A 8] B9 [ B Xt 22 ] B 4% B8 1t [|] , 7T 32 1 P 08 SR AT B A%
He A AR . ERNE TR 0.2 ns EEEH X LHO T AT 682 5/10°. XIRBUEM B, X
BERBENEHE% GMEE o ki, REFFH R WREHER, B, THELREE. XTIERE
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AR CRER 2 ) 7T A R BT B R AUE of Bk
A 12 FEHERE

A 12,1 FAFERRE EXRBREANE-HRGEAFENBEEEENGETE. BETHA,
BER MRS RARNEHE, AXERE T EHEE.

A12.2 ZFENREREFERERENFEATHEEENS. AR kTR EABSABKE
REULaUHHREER.

A 12.3 BB EHRAUETHRMRBEORTRERE. SKENT 76 mm i, FERESEMHNH
HEARBHEESET 40 kHz, XIERRARKHABAABEARURSHRNER. WH. HFF=
fKREREEBELRARTHEESETETRESEIIA. NXANAEE, ZHERF—
BORAE R T /DA X

A12.4 FAEEZBHNAEREFEXATSHEARTHAKEAXNEREEET. X TER
R BINKENBREE—EENHLEARRANTF 3¢ 1. HERMEEELE 0. 10 LIKE, X HhRELHF
AT 6 1. HkMERERFARGHGEEE.

A.12.5 FEIERATERERIE 3 000 CHAFTHE.

A 13 BEHEBBEAESEAR

Hi Carnevale #1 Lynnworth Z i MR EEMENBEERTHENZRB T 2 000 CTHHAFEM
YIAHKEE. ZEARAESBREEHEEG TSR 1 MHz 899038 715128 3 Bk vh 3 5 8 HAE 3 1 (A
(WEEBEHE CTUMERE). MABERUTEEENBEREAN L. KRE-THREZE
LHSAEKEKENLEXRMNEEE. RIBEREZSHELE . B, K06 & R 2 BAEY R
B BEEMERAEEEATHEEHNEE NEEF.0ER NG . BIERET AN 1000 THHHE
B PN TR IR B R LA R

A 14 FETANHHELZER

A4 ZEERTHATFRBHOER 1 cn~3 em KJUERH KRR, FERPTET 3 mm . KL
JEX /MRS, NZ IR BRI B R B AR AT DI SR B

A14.2 BREEBREN, KBRTHAI-NTERNENF. ERHEATETE-TEK. BBhE™
EHEAER. MRABELRILMTER, AFEBEXRTRERIEXER, LA KM R, Bl
TUHREEEMARRE. BFAFEREE T WA GLM 1 MHz~10 MH2) T2 # 28 B 28
KEMAEZMHERVRERH .

A 14.3 SARBETEE-ITERKHFIAZZmR . EHERARAKNAREEEA - RN EH
BHER 1 mm K 1 m HBR . EERMTREDT 1 cn HRZE/NT 1 mm K LAR G0 LR
BEHIE. A Joule-Wiedemann BEHEER. , SRR 5T O BFE LY 0. 1 MHz B MRS Bk ot 3
FIEEEZ M AR R AR BB AT ERBHEAE. BEhTEMNNEEAR, EBRERET, XL
REEMMLE. BRTUARHEREEE HREBERTTEEMBM AL, ERET . MEHFRHN
FERLKH—EHRHE., RRESFURE EABNEFHRE. EREFELT . EEFRGENERER
ZEEAT RREEFHNERRATHARRETE.

A 15 FEEHRCWHEEHER

A 151 ETFTCWHHMEBRREMKNRAZS - EHBAR . — T BARLA—THERLHEL B
TIMHFI R A BB IR . BRBEE B ARLRME CW KRR, LHRRR, 848

Bk BN B 180 MBI AL RB(ED) . HEER— IR AREMAL ¢ ®0—NFH. HAL
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FPHEXRL T MHz BB R, ZHMERNAERLU ps HAMKBFERNE ¢, FTXTUFE
FERHE .
vy = L/, v (AL )

A.15.2 FHJH:,%%EF%Eﬁﬂﬁﬁiﬂ%%f‘@ﬁﬁﬁﬁﬁ%%%%iﬁﬁﬁﬁﬁ j?&&&ﬁﬁﬁﬁiﬁﬂ%&ﬁ
HEBRERI D, BE—FELT MEERN AFE. EHE-FERT, WBEZR U= EE T
FERX,MHREA LI XEL, CREERHEEN. SBREL -SRI & HEEREL—F0
IR, G PERN RS ERSSENOERN . Bt IS g, HEE W LIEREE
AR i B L O R
A 15.3 EFBEMNEERRRIEFEHA BN EHEEMEARD], PX—FME R, £85d—K
£3B 20 dBEZEE A, FHLHMBERERET, M EBREVRKN. KB MIE & B EREE
BOHR, JERBAEM B 1 ARESRRAE B ¢ MX THRETAMMEANE - FEHR)  BDmArEER
ETHEE.

A.16 WEMHEEMARGERTE

A 16,1 AAREFHXFBEATEERAN—FHARNHEM B RER & AFENTRE:

a) HEBREREWRNRE;

b FEARAEHEERETRORER/M;

o XFAMEHMER— ﬁﬁﬁﬁf“f’ﬁﬁﬁtﬁﬁtiﬂ%ﬂﬁaﬂﬁﬁ
A.16.2 BB B A ] £5 3R X Y BE BS , BT DL [R) (£ K AL 28 B R 7R AR 7 Rk v [E] B AR A B R
BRESTESRUREE. FTXESRUSEE, HAEEE OB JEEN T(BERABERREK
BE L) Wi bt ot o B 25 K R S SR R ME A 1] -

L,/v = Bt[E] ~CA.9)

R —EE  THMANE S LR BARKHE, T AENEHSE, Fﬁﬂﬁ%’%ﬂﬁ)ﬁé‘]tﬁﬁﬂézﬂl%

BEE

L./vi = Lo/v, B v,/vy == Lo/L, =ereeereserecsnnancen e AL10)D
BEAR X SRR A, AR RFH A EERNF R ER RN, %ﬁ@ﬁ‘:‘fu’fﬁkﬁi
v, = viLa/L, ~(CA.11)

B v
v, —— SRR P R R B (S A T B A A R BB 2R BOE B 5

L, —Ed gAY ERENMERE;

BEFRBESFANERARE, EER.
v, = vl /(NT +FHO]  weeeeeemesemmssesennnnn (AL12)

K

t—— R AEHEE;

N—7E n AR5 B Be 2 BT 8947 HE S 59 E B8O E 5

T—NE N M BRIE » A BRZEN U EERIREAER R RR X L REE.

M B R T S BHT .
A.16.2.1 FIKER£0.002 5 mm T AREFRUEN LIRRMEE T MBMERGEE .
A.16.2.2 TEEZEWEARGAREALAROKAZEGN 1 mn HAHL LASEEER—
FT. BHEBEBREMALAR HEREZERBUEE. BEHKAEFRERNE A 1 FRNER
FRBENSNEL(ERAZEESERHERE Lo R %) B8 7 FR R ES BB EERE).

10
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A.16.2.3 E-ERFLEZIMUSE L. RLRBEERRE TRMBRMHEE. #lm, 1 7 WHK
A, ENEREHRFTTEMRENES 3, EH T E— N ERYZR . FAwms MW GHEBE, m
RTHRS BB ZEREEEFHNESBRLIBS BTN KR E. A (RIE.TTHDEHEY
FFEBRKHRE, BT RSEREERSHEANEN T EK. BENERPT 2 ARHFERLE
HTBUARET I0NHEE. 5 ARETERAENEZNERURIAEE. WRAEHAT

BmE A2 iR ERE LT, AMBEESE »n M ERNARTAERGICARA.

B
PR
T
{
i
i
1
i
\
HREX ,
[
T 4
T ,'
[
!
!
!
!
P ]
!
itk /
(B ) !
II
I
i
!
L
)
II
IoRmE
I ,’l
[ \\ik nER
EE\\J\ it
I/
]
s | M1 TTT]TIT|TT]
aT \GT

BH

A2 BRERBERE

A.16.2.4 FEHBRSBPAMBERICZEARN ERAKEE (N, BE N MR EARERAFELLED
EHHFR EFE—NEBRABFCHMEL. AHEHES NH1IARFERNELRTHESE N4
RETEFEWEESFTHREREEE(DRMEEENABLAREFT 2~3 WES N MEERNVE
ERHIRNE-NTEREZERELAE NIMAENHIARFERZAERAR FREEST .
FAMBEERE LHRIE N AN+ HREH A - FHEREEXH A,

A 16.2.5 HEHELBESIHEMARLE. AWRBEGEDBRFEE « HREFEZEIIN AN+ E
BEXLE. BHAE - MERABERCANT » REEEEDNHBEAZERNES, XREEH.
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A 17 EHEE-KAEREE

A17.1 BHEBEAETRREREARBENTEH. FITRAEEEMBREL. IREREHAST
— MBS, ERERE S E B — R thnt A E .

A 7.2 FEBHEET LS, MR BRI RSB H Bk, B4R AT B E R ERT U#
TEEME.

A 17.3 SEIN—AREE, BRIE ER T A AR . R AR AT LATLEE S i Bk b, X 204t Bk v R R
FAFERS BK mhAE B [l b AT AL B KBk YR of R4 BRI E RS H R AT E SRR
T,

A.18 FREBTEEMNEETTE
A 18.1 REFBFEEHTERETTIRANTER:

v=x/t T N - WD)
Ko,
r—HE;
e—BETRKE (B, 3B 5%, =B, X K B, z=PEEE ;
t— AR R .

ARFXEFE,FEM— S EXFNE « RENE . Fib, ¥9E « F7E, 5, 5 H1E
— P RE R AN, X EFERBEA.
A 18.2 IR fH AT EE

X FEET Snell N, EHEERIANMILMERAT MO UE, BB AR R NS
KRBT ERA. EMBEHNFEEERN v, Snell BRI MEFE v, EHHTERNRECGEE RA FHHA
A0 MEREH v, 10T

vy = vy /sinb. NG N LD

A.18.3 HATEAMMOAERE
A.18.3.1 EAFEFEHET Snell 3N, EXFEWME - KO MELTHTERBERETE. IFESA
R A S8 B ARG IK Snell 3£, B ASTAERN 0.7 0. ERENT 2 PEPEXNRETHE,
CATE LIS 0 R O IR BR B3R . ZEAT R 2 P BIEIB AT ¢, B0 ¢ (o, F1 2, BERBILTEN
Iﬁ])ﬁﬁﬁﬂiﬁﬁf BAELIPHERERN v, BRE X A=Ccsinbd,, /v, Fl B=Ccsinbyy /v, 3 F&
I R AT B, AT R '

o, =J Zl:éztzit;zz)z cerrerennrerenrinenneeen (. A 15 )
fE o —F SR B T AL E B, 4 0. =0(FEEALD . 4 A=0,H.:
v, = (1/B) m N G- S D)

A.18.3.2 TRMEBENREEEWME . Bit k78531057 A B B0 6 R FEAT 8 & 59 RFE R
ot EREOEERE RN ES A REHETEE. SR, X ARHESRETM/ SRR L
A, BR—FHEE RN R,
A.18.3.3 JEN b, T AEREASER T ME N EBEE ¢, ME—3 X8R0 RS- EE
Bz MR EEHES 2W EHEE v,  XNFELZ AN EESRABRIA R RN ERRE\EL . TR
RN
o __Ww
t,sinfy,

coreveennene (AL 17)

2% — visin?0;,
ﬁﬂ%ﬁﬂ%ﬂ@ 915=45°r_tﬁﬁfﬁ'f‘bj§:
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4 W B NG . Y LD |
Z'U% —'Ug Ly
Xt F— PRI EE v, MPBKW fz,, RAEE o, TUAZAHTERMLEE, RXFE A1
FEHKREABRERRE. INTENREETRRAANERT TEER. ERAT v M v, KiF
SHARAGH A . REEZBERETX W MBI ER.
RAT NTFASANFROW/, HEE

Wit/

v/ (m/s)

(m/s)
v1=2 500 m/s vy =5 000 m/s v; =7 500 m/s v, =10 000 m/s
0 0 0 0 0

1 000 0. 295 0. 143 0.094 7 0.070 9
2 000 1.37 0.59 0. 384 0. 286
3 000 4.81 0.764 0. 885 0. 651
4 000 — 2.74 1. 63 1.18
5 000 — 5.00 2.67 1. 89
6 000 -— 9.62 4.12 2.81
7 000 — 49.00 6.15 3.99
8 000 — — 9.19 5.49
9 000 — — 14,43 7.43
10 000 — — 28.3 10. 00

A 18.4 RERKE

ERFEP v, BEHFERFABFREFLUXRN. EEEAFNBAETRAECHFERTAN Z,
RE—FARBEREEOMBE AR ZEMFEERME R . BIXANR 1 FEBBNTFE2 BB
¥, R=—Egs/Equ 7 HP EAFERYBHMAEBRSNABEBFRA TURIAY RS HERE. W
BAR2HEE o, CDREATRE, WHE v, ATHTFRNBE:

v, = (Z/p) A+ R)/(1—R)  seresremsenssesenenssnenncnn ( A, 19 )

A.18.5 HEEWHEE

EREEAT REASRERENFHHEAENLEREAN. SRENKE BN XFEFE
LN E - EEEES BB B2 5 i 8B L M b BROAE N (S $E B R) BB B N T .

v _ U cereeereeesesenesessneneeen (AL 20 )
Uy l,
A.18.5.1 MR s WUERTH LLERERK.
= 12w /v’ RN . WD)

7 T 200’
A 18.5.2 Rk .EEHETUH ERIMOTER:

v [ 1—20
o A0 (A.22)

A.18.5.3 X THRREERPTERHEFREBRSKBETFHEL, A REBAR, MELFET BE,

HEEHN ve=VE/p, RF, E—HRER,—FE, LHBHER, HEEHN vr=VG/p, K
G—HEE. FHFEELEDT .

%I =1/ V2 +0) BN - WL D
E
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W % B
(HERHERT
IBHEPNEE

B R R ERE AR FE SRR ERN . BRS AEMNRXAGHESIRENE, XEHER
BASHEHRN. BEXMKBILEMAGE, XEHREEBRHHL.
£ B.1 IEHEPHER

YU HEE VIR HEE
HHE FE/(kg/m*)
m/s X10% in/s m/s X 10% in/s
& 2 700 6 300 250 3130 124
& 1850 12 400 488 8 650 340
] 9 800 2 180 85 1100 43
#4E 8 100 4 370 173 2 100 T 83
W 8 860 3530 139 2 230 88
& 8 600 2 780 109 1500 59
% 8 580 4 950 194 2180 85
& 8 900 4 700 185 2 260 88
% 16 300 3 240 127 1200 47
& 11 300 3 860 152 2 180 82
EEESS 8 250 5 720 225 3020 119
() 7 900 5 960 235 3220 128
2553 7 200 3 500~5 600 138~222 2 200~3 200 87~131
24 11 400 2 160 85 700 27
ESa4 10 900 2 160 85 810 32
g% 1 740 5 740 227 3080 122
ETIREREE 8 830 6 020 237 2 720 107
L] 8 800 5 630 222 2 960 118
VR (RRBREE 1180 2 670 105 1120 44
# 21 450 3 960 155 1670 65
X 2 200 5930 233 3 750 148
;! 10 500 3 600 141 1590 62
H8E4 8 750 4 620 182 2 320 91
REMGLD 7 910 5 790 226 3100 122
AEHULD 7 670 5 900 232 3 300 130
=) 7 700 5900 232 3230 127
& 7 300 3320 130 1670 65
£ 4 540 6 240 245 3215 126
-2} 19 100 5 460 214 2 620 103
| 18 700 3 370 133 1930 76
& 7 100 4170 164 2 410 94
& 6 490 4 310 169 1960 77

14
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# B2 —EREABNEENERRE
PP HEE WEEE
g RE EE/ KEWAE W=/ mR/
Py (]
(kg/m*) m/s m/s ®
MH:z MH:z
3 190 12 180 7 680
3 100 99+
o &R Pt 11 182 20 7 510 20
3 000
2 900 90 11 020 6 950
pess 3 660 9 850 5 900
3 700 10 200° 5 890°
& 92 50 20
BEMES 3 700 9 970° 5 930°>°
3 700 9 970 5 910b4
ek 5 700 7 040 3720
Hes 98 30 10
miEs 5 680 7 050 3 760
- Kia HIP 3 200 994 10 800 50 6 010 20
AL B AR 30% SIC # 3 200 99+ 10 800 50 6 250 20
4 700
T EALEE 20% SIC 4% 2 490 77 7 600° 5 5
4 300%%
YBa, Cu; Or.x GE B4 BN sl ot 2848 5 940 93 5120 20 3 040 5

: WA TREHSLE.
b RBEETREMGE.
¢ W FERERES.
I ZEETEEHRS.
CWEETHEMEE.
f WP T F AR SIRS .
€ WBE T MRS,
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B ® C
(FBHERFO
KB EREERENTA
£C1 APBEEERREEMNENL
B/ FE BE/ HE
T m/s X 10% in/s T m/s X 10% in/s

15.0 1470. 57.89 20.2 1 483. 58. 40
15.2 1471, 57.91 20.4 1 484. 58.42
15.4 1 471. 57.93 20.6 1 484, 58.44
15.6 1472, 57.95 20. 8 1 485. 58.46
15. 8 1472. 57.97 21.0 1 485. 58. 48
16.0 1473. 57.99 21.2 1 486. 58.50
16.2 1 473. 58.01 21.4 1 486. 58.52
16.4 1 474. 58.03 21.6 1 487. 58. 54
16.6 1 474. 58.05 21.8 1 487. 58. 56
16.8 1475, 58.07 22.0 1 488. 58.58
17.0 1 475. 58.09 22.2 1 488. 58. 60
17.2 1 476. 58.11 22.4 1 489, 58. 62
17.4 1 476. 58.13 22.6 1 489. 58. 64
17.6 1477. 58.15 22.8 1 490. 58. 66
17.8 1477. 58,17 23.0 1 490. 58. 68
18.0 1 478. 58.19 23.2 1 491. 58.70
18.2 1 478. 58.21 23.4 1 491, 58.72
18.4 1 479. 58.23 23.6 1 492. 58.74
18.6 1 479. 58.25 23.8 1 492. - 58.76
18.8 1 480. 58. 27 24.0 1 493. 58.78
19.0 1 480. 58. 29 24.2 1 493. 58. 80
19.2 1 481. 58. 31 24. 4 1 494. 58. 82
19. 4 1 481. 58.33 24.6 1494, 58. 84
19.6 1 482. 58. 35 24.8 1 495. 58. 86
19. 8 1 482. 58. 37 25.0 1 495. 58. 88
20.0 1 483. 58.38 — — —
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