ICS 47.020.30
U 50

o A RS 36 R K bR e

GB/T 12777—2008
f#% GB/T 127771999

ERFEYUERKTERBEAREZSG

General specification for metal bellows expansion joints

2008-08-04 Z 11 2009-02-01 K&




GB/T 12777—2008

T

@&)\Jmm%wl\ab—‘mk
=

ﬁ@ .....................
ﬂ%ﬁg”&ﬁi,ﬁ: e P

W = = e M

Bﬁ-% A (ﬂ;@ﬁgﬁi&) @%&ﬁﬁéﬁm&ﬂ...............
Bﬁ% C (ﬁﬂﬁﬁﬁ%) %*fg#m&ﬁ teetesssacaseneatnatenec secetaseesn st ontaeeaosoancas chatteres st ittt rnserenns



GB/T 12777—2008

I

HI

AR fE S B 5 [ B B R 7 B2 (EJMA) 47 M (Standards of the Expansion Joint Manufacturers
Association) 2003 4E45 8 J)1.2005 4E %My,

AYRHERE GB/T 12777199 & JR B 8 BBk 1 @ B AR K44

APRHES GB/T 12777—1999 M., EEH T 524k -

— WM T B LA PR RS BT SR BT A E R AR RS ER A
HIET EF R ik
FETHUEERREEI AR EREEEREEI N ERRBNUER EFREHRAR
AR RBERMAR BB RH AR

—BET 7.3. 2R A3 3 RN B R I FMALB R .

ARVRUERT B R A IRLFE R 5%, B % B fufff % C A BOsH R R

AprvER P EMAM T ERAAIRL. :

AR EEMANBAREAERZRSE RS ERZRASED.,

AAREREAN - PEMMETEAAAS L - AWRF EEEBEMAXNABERRG A BRAA.
FEACIEERAH FEMN LS AEARG AR P RTEERGREIDERAA.

AbEFEREA: BRI EL REMR EEH. LR OER P L0 0EH.

EREFREREN G KRR GHERLRN .

——GB/T 12777—1991.GB/T 12777—1999.
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ERNLEBKTERBRARSN

1 EH

AARMERLE T 28 B EUR A (LT fARBZ K ) I ARE FUE S AR RRE ER KB T B
BRI ArE R GE AT .
ALREE AT REEEE P HBETA IS BELE NIRRT GE s,

2 MEHSIAXHE

THIXAAFPRFRFCET IR TSR FIRER AR LRE B NI A, RBEFREA
B RS EIR K A 2D BB IT I A8 I T AR A, SR T » S5 4R 48 A hm v 3 i B 0B 45 7 BIF S
RE WM AX S EFRA . REARTE BRI, KB RAERTAIRE.

'GB 150—1998 &I E AR

GB/T 710—1991 REABRESH NI THRANE

GB/T 912—1989 BRELHWRME G LS EHW R BRI RH

GB/T 985.1—2008 S8 JRA&LWITE  KAR PR F IR M S 0 (ISO 9692-1: 2003,
MOD)

GB/T 1800.3—1998 R EAE ZEBE 5 3 o REAZE B 2 H{H % (eqv ISO 286-
1.1988) '

GB/T 1800.4—1999 B E5EEA ARMEAZSHFITL BHIH PR 22 % (eqv ISO 286-2:1988)

GB/T 3280—2007 F&EMAHERARY '

GB/T 4171—2000 WET{ELHR

GB/T 4237—2007 AEHMEL AN

GB/T 8163—1999 % FIKH TLEHNE (neq ISO 559.:1991)

GB/T 9711.1—1997 AMKXAKIN WENEXRHREARAFG F 1A A RRE (eqv ISO 3183-
1.:1996)

GB/T 14976—2002 WEHEALABHNELERE

GB 16749—1997 HEHAEBBE LK

GB 50235—1997 TW&EBEE LB TRREKMRTE

JB/T 4711—2003 HEHAEHME LEMEEH

JB/T 4730.2—2005 RERSLHEN 52 4y HREM

JB/T 4730.5—2005 REREZLHABIH 55845 .B58M0

YB/T 5354—2006 Fipl& &5, MR

ASME SB 168—2004 4-8-% 4 & (UNS NO6600, NO6601, NO6603, NO6690, NO6693,
NO6025,NO6045) FIE-45-4k-4H & & (UNS NO6617) i 41 . HEAR #1404

ASME SB 409—2004 $-8k-45 & &kt . AR FIH

ASME SB 424—2004 #-8k-4%-4H-46 44 (UNS NO8825 F1 UNS NO8221) ik #1 . itk AR

ASME SB 443—2004 #-4%-4H-484 4 (UNS NO6625) F14-4%-48-1 4 € (UNS NO6219) 4R #% .

AR AN
3 REMEX
THIRBEMEXERTEIRE.
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3.1

HA BT  bellows expansion joints

H — D E LSRRG, AR R TR HEE R EG REAEHEMN G RER T8
LRI E .
3.2

BB ELE circular bellows

B BT H B — N R N B S B S B 5 B i B R e T .
3.3

ERELE rectangular bellows

B2 BT o B — N R BN BB R SRR B R s T Bt oA .
3.4

BAMEBFEIKT single axial expansion joint .

H—PMEEEMSWGAR, FEA TR R AERZELEEIIEINEZKT .
3.5 .
BREERB AT  single hinged expansion joint
H— B R B RS AR S S R, REEB U — PR R A B I AR RS
ik ipalio) 7 S um
3.6

BXFREEREHKT single gimbal expansion joint

B — IR R B T IR AR S S M A R, BR e —FE AN A AR R SZ
BEUE RN WK .
3.7

EXEHHEBKHKT double untied expansion joint

By EERERENBNRICE REGHGAR, FEATREMA SENAG VB TNA BRI KL
BEIESHEZK .
3.8

EXFFRBEHT  double tied expansion joint

o PR T B A B BB R R AR E SE MR B FEW AR, BRBE—FEAK
BB IR AR Z AT E N HES AT .
3.9

SREHBEHT  double hinged expansion joint

B o ] B T B M T AN B B R 8 B AR R ST AR S S R A LR, R RB IR — AT P BB 1 L
BIRERZHELBE RO .
3.10

EXFTOEERBEIKT double gimbal expansion joint

i S T E BN AN ESUE R T F BB RASLRE S WA R, BB BT — T A B[]
PRSI RAR B BB B I HE I B
.n

EEES FHERPHT  bend pressure balanced expansion joint

H— TR P EREENRAD TAERLEN - PERABERS AR =Bk
FrOmRARESEEEESFERGAR, FEATREM SHEMAS A ERIEE N

MK .
2
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3.12
HEEHEHIIEHI straight pressure balanced expansion joint
B L F P S P A TAE B BUE AL Tl — N L RS R PLT AIRAR S S M AR, F B
Tl ) B8 IR BE BT BB EE S HE T B AR Y .
3.13 .
SEAEEHTFEHBEKYT bypass straight pressure balanced expansion joint
B HERESUE R 3k AMESEWGAR, EEATRES M BIFRBEERLEE
TEHBERK .
3.14
SNEHRIBIBE AT externally pressurized axial expansion joint
H RS2 S B B SO R SME I3 S5 G AR 4R » RUR T B Wl v £ 88 T S BB AR 32 B U R ) 3
yiliv): S
3.15
JM3EIR reinforcing rings
U JB 8 808 RIR R B SUE Tt e 8B 7 i B Sk B SR B B i 3R 44 .
3.16
¥ equalizing rings
U FE B 808 IR 1G58 B8 P M B2 i IR BB 5 BUE R B I “T "R E 4.
3.17
fn32 £ reinforcing collars
BB RIR R Im T E I BN AR T M B SR IE R4
3.18
Sty sleeves
ATREA RIS FRMB/DESCERES A REENHEA.
3.19
BE7s as-formed condition

EEEREEREEHESGR XA AR EBARRE.
3.20
#4PEA  heat-treated condition

TR B e 2 B B BUR KA 3 BRE LR .
4 SrEMERC

4.1 43k
4.1.1 BEYTIRSE
YR TS I=FRE, LE 1,

F1 BETIRSHE
BB AR ®itEJ] p/MPa WitRE T/C I fE &+ |
A p<0.1 <150 IR EFE LB

B 0.1<p<1.6 <350 R VEA R EBRSK
0.1<p<2.5 <150 TR EHE JEHBBE

: A g CE T
o] p>1.6 >350 ERIEHEESBIE
p>2.5 >150 R EA R ESRBIE
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4.1.2 BEYRERXS%E
R M RIS 11 RIS .

a)
b)
c)
d
e)
D

g)
h)
1))

i),

k)

DZ— R BB, WA 1;
DJ——BR BRI, LA 2;
DW-—— 3R J7 [ S B iKY, WA 3;
FZ—HZ XA BHEEKY, LA 4;
FL—& B A B Bk, W 5;
Fl— & R e BRI, WA 6;
FW—& X7 1 S R , W 7;
WP—EE R P ERZ KT, WA 8;
IP—HERVFHEREKT, BE 9;
PP— @ HE N PRI, WA 10;
WZ—4Sb S m BB, WH 11,

1

[ _plnnl

1—RE;

2— R

—ULAE.
B aXEBEKT
1 2 3 45 6
[E L % [ =
EEn A
-['[UHUHUL

1—%5%;

2—RI B

3——4hh;

A—FLE;

5—— R B ;

6——34R.

B2 AXAREIBWAKT



1— %
2 AR
3I— BN
4—&H;
5——H3;
6—HAE.
1— 9 E;s
2—EE;
3—mE.

i
'

B3 BXHEAREIBHKY

u”u”hmmém”u“u”uzgm

B4 SXEHBEBKY
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—-E% — 5 ’j_
&
VoV A 1V
~UuUUuU UUU

11— 4K 5

2—$IFF;

3——hEE;

44—

5— BRI B ;

—E.

B5 SXETHEKY
1 2 3 4 5 6 7
=t /[ ) f %
NN /N

1— 5%

2 M

3——§i%;

4——F EREEIR

S—HiE %

66— E;

T— R AR .

B6 EXLBETBKT



11—
—HHE;
33— E;
4— E R
S5——FHH;
66— B SEER;
7T—>iiR.

B7 EXFTnREEEKTY
1— %
2—%it#i 5
3—HiEE;
44— THRELHE;
5—=3;
6—FHBLHE;
T—hHF;
8—BRME EEHE;
99—k,

B8 TWEENTFHIUBKT
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\l
.
[
L
\]

=
\ lj
—

4 i i

1—%%E;

2——T{RBEE;:

3—HAF;

4— VLT

5—IRIR(1);

6——FWME;

TR (2) .

B9 BEEENFHIUBKT
\y [ [/ ] | /
a) &5 E

1—8E1);

2— 538

3—HE

—WEE

5— X #3F;

6—3f %k

1T—5M

8—WE(2).

B 10 FEEEENFEAUBKTY
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b) WMNEA A
B 10 (&)

oy /

1—HONRE;
2—#E ORI
3—BHiA;
4—RRAI3F;
5—IRERE;
—WELE;
T—4ME
8— Hy O ¥E3E;
S—HAWE.

B 1 ShNEHEEBREKT
4.1.3 EYEHRXHHK

AP RAERALNSHE 2.
*2 HYBEHAERRKRS
PLERR 8
ZEinE U ¥ U
& U B ]
Qi o

4.1.4 WEBERINXSR
METEBSEERREHERAARRERE 3.
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F3 BERTRBERIARKS

B Bk 15 B Ee B I 5B
ke H
b7 F
4.2 $Rig
4.2.1 MSRFTH&E
JERRAT RIS FR BT

(N I B A I B
, I—iﬁﬁﬁ@ﬁ?ﬁﬁ,ﬁﬁﬁﬁ%%(mm) BEC

AR HEREE A X M, B4 82K (mm) ]
10 fF ¥ BT REUE
kAT iR E B RS (K 3
BEERARS (K 2)

T ESRS UL 4.1.2)
W MFERA BEEKY (RS FOMSEENFHEBEY (RS WP, 8B4 5 25 a8k
HEAS, @R ER . R ABER . HMO B ZERY/ "5 EE.

- 4.2.2 RiEFRH

BIHES M 1.6 MPa, AFRR 127 1 000 mm, B8 A28y 205 mm, 3 #224 RE U, WAL
BTN U RS 1 B AT . 483808 -
Rk GB/T 12777—2008 WZUH 16-1000-205
BIHES S 6.0 MPa, AFK R 12 800 mm, 8 HBF AL 35 mm, W B F ALY 10 mm, 5
BEEAMEZAA BAEN QNS EEN FHEERKY REH:
fBkT GB/T 12777—2008 WPOF 60-800-35/10
BTS2 0.1 MPa, 572 B 3 R 28 600 mm X900 mm, &3 RF MK 20 mm, 5e¥E 8200 %
2R, WHCE TR U TP g X4 m BT 373t -
g GB/T 12777—2008 DZUF 1-600X 900-20

5 ER
5.1 #%
5. 1.1 EuE

W B8 AR R TAEA R SN AR TAERES LKA . ¥HARSEMRRE 4.
5.1.2 ZEHY

R R R LR EMRAMR, SRR EEPHEFHRHEERETE .
5 1.3 %Hh#% ,

B R4S s BT B AR T 1 BF B i B L S B S5 AR 32 B U R A B 32 0 4 PR R e
TAE&AFEE .

10
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x4 ERAELEMH

HEiges W OB B
FE | Z44% HERRRE
th E *H HHE *xH
1 06Cr18Nil11Ti $32100
2 06Cr17Nil2Mo2 $31600
GB/T 3280—2007
3 06Cr19Ni10 $30400 ASME SA 240—2004
GB/T 4237—2007
4 022Cr19Nil0 S30403 Bl %
5 022Cr17Nil2Mo2 $31603
6 NS111 N08800
ASME SA 240—2004
7 NS112 N08810
EaE
8 NS142 N08825 ASME SB 424—2004
YB/T 5354—2006
9 NS312 N06600 ASME SB 168—2004 3Bk
N06625 T
10 NS336 ASME SB 443—2004
) N06625 1T B %
11 Q235B GB/T 912—1989
12 20 — GB/T 710—1991 — e,
13 09CuPCrNi-A GB/T 4171—2000
5.2 &it
5.2.1 BYE
5.2.1.1 BEFBHELBEHEIT KR A.
5.2.1.2 WBERESENRITSILE® B.
5.2.2 Zf%

Z AW R L IEERERNFTR, KT PR ERZHEEWENEITSLHE C.
5.2.3 Bififg
5.2.3.1 BHWVIRAMMEITILEFRE A A.S.
5.2.3.2 HEKVI/EMRBERTELESNHAFEARE RN, EESRASESEZRKY
IRIE 2 B L FE 5 A4 IR BE A L A B #k e BR M R R 5 R A SR B W R EE .
5.2.3.3 SEEKNTAENMRSAERLH, NESHETFOLREHCERE, HAEEN S FRARN
B EEE.
5.2.3.4 SRR TR FOMBARRZRR A m LR shat, 3 9t B s HE AL .
5.2.4 ¥iE#

AT R R B E S, R EE R M RN R R ERNKE. BT REEHTREEN
BTN 3 B IR R T .
5.3 &l
5.3.1 EBELE
5.3.1.1 HBELBERAATETAMBEEL AAGERMEEREL.

5.3.1.2 HHEUMBEELFEINER 5, H MM r R B L mERP/DF 250 mm,
11
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v RS5 BFEAEREELEH
HHSME/mm Bk AR BHSME/mm REELFH
<250 1 >1 800~2 400 <8

>250~600 <2 >2400~3 000 <10

1

>600~1 200 4 >3 000~4 000 <13

N

>1 200~1 800 6 >4 000~5 000 <17

5.3.1.3 ZREKLEBEESNSRERRNANBEELMNENTERAF nYS8TT. EBEEERERN
HAK M EBLEBY. EEESCEHLBN AN RASENEARBER L, OSBRI,
5.3. 1.4 EBXTHLBEIITRAT, N E&A XM ERERE R A E T ZER#ELT.
5.3.2 HEHEAE

AR A BN EREELTNMR AT TEIE MR, B8 L 1w Al & SR
53.3 BESY
5.3.3.1 AFHRAIAKRT 350 mm WEBEKT, RZEHTEHALLERENE. TERNENFSE
GB/T 8163—1999.GB/T 14976—2002 iR R EK,
5.3.3.2 AHRTANF 400 mm WHEEKY, EZEATEAARSEEERE, ATHAS
GB/T 9711.1—1997 R 4R S HIxE.
5.4 5
5.4.1 BERELE
5.4. 1.1 EFRYmBEELREMERI ST, W)Eizmxm%izz M. THAKREIANKRTERE
B10%., REELRENEHACREEG FTERKES.
5.4.1.2 BEEREAATARL BECBYEKXRTFHRETRZEMIE %nl!ﬂi;‘ﬁ%%r;’wﬁ AKFHE
R 2 B R R AN U R A8 B A L R T O
5.4. 1.3 MEBRAFARBYEIREEROEH .
5.4.1.4 FEELATEHRET MEBARRYEAXRENSHABEEAIEREFTES.
5.4.2 EREYLE
5.4.2.1 FiAEXNEEEELERANANE I KA. M. TH. BEELEAENEHEAMRKRE R
@, R TEREA.
5.4.2.2 WHBUEREMNAE 5.4. 1.2 WER.,
5.4.3 ZEMY

BEELREM AN KL A AMEERERY.
5.4.4 BT
5.4.4.1 FHEESZEMTHEREERELRANERE ]I B RECBRY B MM, X5
MAKTFESEER, AAKT 1.5 mm,
5.4.4.2 AR EEBELERFTAAGNEHERBANRE . FAERNE W RTHR
By 85I E , HEE SRS RO 50 mm WERANRE. BRX2HFHE. S8 ET . RERESHEmEER
AP BEWAR .
5.5 |k
5.5.1 EEELE
5.5. 1.1 FEUEMIEZHI, X T A R, ol A3E4TBHAW ;X5 F B R, N SN LB #
TN RN EREEELFTEERU S HEAN; X F CEERY,. M FEERGEEELET
100 % B BRI R L.
5.5.1.2 BBERMEREATELEEEAART 2 mm WARABEBEREL. 2BERUNARNEFEETH
BR:
12
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a) FiIARRUERRER;

b) PRI EHENTF 1.5 mm BRTHEERE SR

¢ E— 150 mm BEELKERALNMU LHBEKT 1/2 508 E 1 RV BIE 875 .
5.5.1.3 HFHWEE/NT 2 mm i, JHR WA HEFRN A GB 167491997 HHff 5% B HEK SH K.
BFEREEA/NTF 2 mm B, ST RE TSR EFRNAET JB/T 4730. 2—2005 HEM T XK.
5.5.2 BEREELE

P xHEREESLNN S REH T 100X 8BRS EMNAF4E 5.5. 1.2 FER,
5.5.3 ZEHYH

BITE 32 0 A i) AR e e S A 3R ) IR e 3k — RV AT R RRET R R . R K B R RN T & &JE
B KEER 2000, HAR/NT 250 mm, IR0 & H— MR EEL . AHFRNAIET JB/T 4730. 2—
2005 EM K.
5.5.4 BKY

R SZEGY RSN AEEELNHT 10042580, B4 24 5.5. 1.2 FER.
5.6 R~
5.6.1 BEEEFEYE
5.6.1.1 URBKLEER .WKE . ZAKENFREAZEHMN A GB/T 1800.3—1998 & 1 # IT18 %,
Him2E N +1T18/2,
5.6.1.2 HLEEABRIEHRBRESZR, RABESEIELEERAN, % GB/T 1800. 4—1999
% 6 B0 H12 9 RS BS0E Wi 0, B GB/T 1800. 4—1999 3% 22 f1fg h12 £,
5.6.1.3 URBKLEHE KAMBLENRBMER 152 WAL XHRLE, B 55
A B ] 7 IR ¥ A O
5.6.1.4 QIBWEEWRSCTFHYBRHBBREN A LIS N EA XMBEEE, REAZM ALY
L SCFHEE .,
5.6.1.5 WLEMIREXNEABERENEEEALEN I INHELEAHR T, BAKTF 3 mm, 4
FRSFA KT 200 mm MBEE, REUE B E MR X BEUE MR W R MEAZN N 42 mm; AR+
KT 200 mm BMELE, B ERREHMEMELEHRNFRMEAEN I IHELEAHRRT, A
A 5 mm,
5.6.2 ERELE
5.6.2.1 LB B .EEKEMHERKS. 6. 1.1 HHE.
5.6.2.2 WEEAKMNALERARELZFRM K GB/T 1800.3—1998 3% 1 1 IT17 &, H A KM
EHR+IT17/2, HAKTF 8 mm,
5.6.3 ZEMY
5.6.3.1 HBHIWEEZER N RTRAFSE GB 50235—1997 /b 4. 3 BER,
5.6.3.2 FIEZEMTHBEEERNER/EREEOLE 12, WEERTHER TRER, ik

GB/T 985.1—2008 t 10. 2. 4. 3 B R EI# .
B pER

)
1
B 12 SEREERREIZRERELRO
5.6.3.3 WHEZEMTHKAMARKIEAZFRNTE5.6.2.2 HER,

13
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5.6.4 PBERKYY
12 Bk 45 o1 3 B2 o v 1) RO fo e PR 22 L% 6.

£ 6 BEYHMNEERREBERTHERREES LR SE-2 S
B Bk ¥ 1 B i T (8] R~ ® R W OZE
<900 +3
>900~3 600 +6
>3 600 +9

5.7 TWIE{ERE

BB R A A BRI EdE A . KM ENEN TR BN, SN0 B2, A
MEXRBHES., FLEME U BELE. RRENTHEES MERHKEHALREREAERT
15%, % Fhik U RELEM Q BIEAE . RRES T 8BS i EaT 8 B EAE LR RBARERT
20%, EMAHIEGUE B 4T .
5.8 Wi

BATFHREEA R BEREN R ESERT 0.085 MPa MKW AERITEN T M LM%,
A BT T EAAKT 0. 25 MPa i BRI, 2R MBI, BEELNEBRAR.
5.9 EFHER

BRENAFSERKGEF . AR RBREIRREN A TRITEITFam 2 /5. BEEK
SR UWEN K FRIHES Hr. WEEEAZHRRABERREAMNERRE. KB RA
KB, BN ERANRE  RB A TS, SR ERE Y ERENERIAR.

6 REFHE

6.1 ##

ARERE e RNERIEN BN T EHTHEER, &RMFE 5.1 WER.
6.2 4

H P a3 MR MR AEHFANEE . AHETIHET N EE R E TR m BRI N
5 f5LL KBTI 2, A S RS 5. 4 ER,

6.3 JBiEEien
6.3.1 FIBESCSEHNMEEELNB BRI IB/T 4730. 5—2005 FAE KI5 B 2T . RN &
5.5.1.2 fER.,

6.3.2 BRI h B SUS S M B B L SR R W % JB/T 4730. 2—2005 2, GB 16749—1997
sh R B HLE R AT SRR A 5.5. 1.3 ER.
6.3.3 SERBELERNMNBERERELNBERNE JB/T 4730. 5—2005 #LE W F B#AT, HR TS
5.5.2 FEX.
6.3.4 ZIEMRSEL WS RKNE IB/T 4730. 2—2005 M E K EHLT LR PFE 5.5.3 1
R,
6.3.5 WHBEZEMVEEFRNBEELNB BRI JB/T 4730. 5—2005 FLE W7k, G R BAT
4 5.5.4 ER.
6.4 RIRAE

WY HR T RAZAMERSAZERNBABRTRE  SRMUFA 5.6 HER.
6.5 WEERE
6.5.1 MRV R EHEREMELENRREFER . —BREETKERR, ERE FHITKERXBH
BANEFSERR, #HSERBRNARRERN L LEN. ARBERYAMRHTEIRTKT

14
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0. 25 MPafj B RBZHKT7, Il A AT EHEIA K .
6.5.2 RKn KRR BN RER KT iR EE A RE R, RAEL THEERE.
6.5.3 KERBEIHKIFER T, HHERX—ZRN, MEHKBRAKKEARTFEREAEL
25 mg/L. SHERBA RN 0 T4 S i K4 2 SR AUk,
6.5.4 WM MK K ERR E )R RAR DMAR @I, BOL P 8 /ME.
b= 1.5p[0s/[c], S g T
p. = 1.5p.E,/E! . NG D
P EERZIK T RSB RE E Jy B4R “ﬁ(?»)%ﬂ/\it(fi)ﬁﬁ ﬁﬁ*%ﬁilj\ﬁ
' = 1.1p[e/[], SRR g 1
p. = 1.1p.E,/E! IR D |
ﬁcp H
po— I B BUE, B2 IR i (MPa)

Lods——F BT BECE BBV IR 89 B, 467 A JK B8 (MPa) ;
Lody—— BB EL T B BB A VR FL LA 8 304H, 540 S JE i (MPa) 5
Do VLB WA S 1] 2 AR SR B2 B4R BR B0 P IR B9 2UE B4 R JR 1 (MPa) 5

E,—EEUEM PR E T 3R R 8E, 10 8 IR (MPa) .
6.5.5 SMEREKTHKERREIEARXRDOHE  SERRENEARNGIHE.
6.5.6 WEHEMBRRBRMABNTBEBHANELDR. EAXRNEBIRRENN 2 FE4L . BRRET
L5 fERET 4 BHiRRES.
6.5.7 ﬂi?Ei%‘ﬁaﬁﬁéﬂ&ﬁﬁmmﬂiﬁﬁEmﬁﬁﬁ WEREREZF, KREHNN 1.5 FERHEEZ(E
ZHETREEERESZERD.
6.5.8 AR MNEBIE, ZBHMERREHFREZES 10 min,
6.5.9 RRENTHURAEREKY . ERNFE5.7HEKR.
6.5.10 HRKWE MM RBELENBRKEEELE,
. 6.6 EiH
6.6. 1
6.6.1.1 RBRHARZEENFIEEKTFGEEMAREN BLEUHEHKELTHERE.
6.6.1.2 RRABNNTERERNES S SIEESE.
6.6.1.3 SEHRRENFTFTEHES.
6.6.1.4 RRETNEEFE, XBHMERRENERFEZS 10 min,
6.6.1.5 WLIAZHENBEELER, NEREKTTUBRBAKERER.SREMFE 5.8/
=R,
6.6.2 HMBE

BREELEERAEIN—ERETS: . RUARR, TR EBERELE —mBR M, fRE
BEEBHEE, Z2F 4 30 min FREGH LALLM . SRMFE 5.8 WER,
6.7 EFRE
6.7.1 RBNEX¥ANETRREE F#T, EFHFRREBENRIEBAREIBEEARENEMNBR
3, BEARE M Im B Bl ) PR IR AL B S B BB R R 4 .
6.7.2 RBBELENAFTHRMBEILRI HEROELE  BEALTF=EA. REPHMFENS
MR AR R BB, U S RBRER.
6.7.3 RKRABANANRK EHEK HESEIHE.

15
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6.7.4 X THROCFEOHREMTHRZERENZKY, KBRBEANEHE.

6.7.5 RREHSTRITES, KENEHWESERKTFREENK£10%,

6.7.6 RIRAGIFOLEER Syl 1] LR BRI AE IR AL 8 Y5 B BL 55 T80 B R B B R BT A R s A B
. RIRYATF R R LU AL e & B8P 59 0 BE B 7S B I 5 » ELRE /N T 25 mm/s.

6.7.7 3535 9 MEMKRBRIEFKREE, BURERLERE, SHRUFH 5.9 WER,

7 R

7.1 RES%E
AGRERENBRSLLT .
a) EALER;
b R,
7.2 BRXER
7.2.1 RBRBERH
R ET RS0 Z—1, BT R .
a) FERER . ERE]ER
b FEREFET—FRE;
o) EREFETREW MEETEZFEREE, BLUEE ™ HiEE;
d FRPEFEHRE;
o) EXRERNEVMHRHER.
7.2.2 BELEHMGRF

YRGBT E M RET.
®7 BEYTRENEHMEF
H KX R R s OB R ®
K8 BB E &5 Bk
RBROE |ERNEAS| RRWE |ERyass| PEEXS
1 ¥t ® 5.1 [ ] 5.1 6.1
2 SR ] 5.4 ® 5.4 6.2
BEE LR . 5.5 ° 5.5 6.3
5.6.1.1,
5.6.1.5,
3 R~ . 5.6 ° 6.4
5.6.2.5.6. 3.
5.6.4
4 i EEYEBR ] 5.7 ] 5.7 6.5
5 g2 KEH ) ) 6.6.1
5.8 5.8
6 £3:15 BEBR ™ ° 6.6.2
7 PSR ° 5.9 — — 6.7

. O HRBIE;—HARHE .

7.2.3 REHRYNE
B Bk R B R A B R — 1

16
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7.2.4 ¥EHMM

EKTREBEREFREIHFSER ANEKNR R, EMF WEERPRICEHRER
AR BEHERPFAER ANEIREAEH. HIBMEEAAFEERN, ATERBER, . H#HR
FEER MARKTHASIKRRAKR  ZERNAEAFEERNIE, WAEK T EIBRRAAH.
7.3 HIran
7.3.1 REIMEMEBF

BB )RS H MR F R 7,
7.3.2 RREMYEE

B BT 6 TR e R B S R AT .
7.3.3 HzEmw

2RI EFSERNEBERY AL BRRAH. EMEATEAER AHET BREREGH.
HMWMEEAEAFEERN, AFRBER. HEELE BRI N EE L F— WA 5 R T R—
K. BEERELERATIINE. EYESHEAERERL ERELEMNEREE LA Bk
FBAFHENK. ZEFAVERELFA—FPAURBIERBAEEIRK. FERFAER.HAE
KA REAH:EERNAFESER MARK ST B BRAAH.

8 &

8.1 k&
BTN ES KA BE BN, EE DN ERTANEA:
a) BERTERGES);
b) W &S
o R ERHREE MRS A
d SMERT.BRE;
e) W& &K
D W HE.
8.2 SrEFEEAETX
T EETYERESNAN,NERKYINREREEENKAEN BRI L.
8.3 EEHHRZE :
MR R AME.

9 Hk.EHWAPEF

9.1 HEfNES
9.1.1 EBEVHERSEWMMAE JB/T 4711—2003 FHER.
9.1.2 RZEKWIRR M NI B AR SO M R AE AL BV SR X, “FRRIEHXH R E
LRAFETRAZR:

a) WV HEMERE;

b) WEUEMBOTRE GRITES RIS Ear AR

o WHEMBEEN B2 HLEZEAHANHEIERS;

D BEYHRIAREE R ITRE. FEEELRIAENRKBRETHE RREXERRBRRASH

T REIE;

e) BB AT AKIE bR .
9.2 BfF

SR AR AR T RAMEBMESAN S AL, R IEh TR MK ESERNE
BESCEVREY . B FNANEKTREREN, SREFORMET.

17
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Mt =R A
(BB MR
ERBRSENRT
Al &8
OB RATIIRS
Aa— 84 U FE B L & IR BUERTE B EE, BAL 0 F 7 2K (mm®) .
A, = n0,(0.571q+ 2h) creseccnsasaninnennesanssenceeeee( A1)
A,—BFE B ECE A B BRI BAE, A F-J7 Z K (mm?) .
xD?
A=~ cresseenenees(AL2)

A——NEBRAFHEREERERNEE, LA ZEXK (om®).,
A——— AN £ B R E B BUE, 00 Z oK (mm?) .
A— R UEMQBELE - TMENBRNBERYEBEREHMEE, BN PFFEX
(mm?),
Bi— QB WEE os WHABERE. LKA L.
B,—Q BELE o WIHHTABERE, LK A. 1.
B,—QBHLE fMHHBERECRFEA L,
C—H BMREIFZT MM M HE R
C. =—0.243 140.016 87, +0.302 4n} seesereressenseecssescnccns (A 3 )

C— U BHLE o BHHEBIERL LK A. 2,
G U B EE o5 fu [ RITTHBIERE, K A3,
C.—IETEERENHHRERE.

Co = 1.5, A FHALTAASPLLLAE woveeerererersemrnsncoeasnennane ( A4 )

Co = 1.5V, AT R ABAE (.5 Co 3.0)  wovsersvenseseeenn( A5 )

C,—UBYWLE o WHBBERE AR A 4. ‘
C—EREH.

C.=0.3— (—_._.1 048;‘(')50—1- 320) reensrneeniennreenanesessesanenns ( AL 6 )

Co— BB LA RE, TR bocfop fl r B RABBUE NREI K EG B F MR
R Horb, B SUE B R AR EE L Z 10002 BRI SN KA 44 LR LN
S RTEERFF A Co=1.0,

C—HMBRANBIIEMEREENERRE.
Co = 1—1.8227+ 1. 3487 — 0. 5297 (TAEFIPLFE) -ooevevmmerrmemees (AT )
Co = 1(FIRF RAEBEFIRITE)  eeeveereerennmrencrcrnnecnenencns( A8 )
D,—WBUEHHBANEREBIE, B A ZE AR (mm) .

D — ¥ EHNBRMBRENRV- Y EHBEREE, LA K (mm) .
D, =D, 420848, cecesecreemmciinincniiiennecenne (A.9)

D—— BRI 8 AR EUE , B4 8 2K (mm) .
18



GB/T 12777—2008

D, —— WSSV B A, R 2K (mm)
D =Dy+h+n CFFU” BRME) serasesenenenssee (AL 10)

D, —— B SF R 1AM 42 i 5008, B4 R 2K (mm) . ’ '
D, — #4832 EUE , AL ZE K (mm)

E——%H T HMEEROBIE. T4 boefp.s Ml r SFIRRBLE MIRES . BEHET.

A AR B AR B KB (MPa)

E—BHRETHREEENEIE. T4 boefips Ml r B RABELE INBRER . K.
BT SRRSO A IR (MPa) .
TR R TR B R 8 B, AR E R (mm) .

[4

Lel——H1 [N 119 20 A8 8 B 00 Bl 1) £ 88 B UM, B H 22K (mm)

e BB HBBA 17 FR 4 0 B IO B, AL M 2K (mm)

e FL 3¢ Z BBl T HLA AL B BB, B R K (mm) .
Cec1—— i1 [e D48 B B0 A0 24 30 14 PRS0 B8 RO 0 Bk (mm)
Le. J—— o1 Le 48 320 ) BB 30058 254 B o o L Ao 102 8 OO 801, B2 0 225K (mm)

Comax—— SUVF K BB 4 B3l 1 FE 45 100 %8 (9 B0, A ZE 2K (mm)

Cemax— SEVF BB T B Bl 1) B AL BE IO B0, AN 2K (mm)
BB “x” 5 R A R BRI AR, AL A E K (mm)

BRI AL RS “y” 51 S Y B BB A X Bl 1 8 B B, BA N A 22K (mm) .
AR 0" 5 M B e A Xl 1 B I B, B DR 22K (mm)

Fo— 8 Hi BOmaR S5 A AR Bl i Jn B8, A R 4 (ND .

€x

€y

- ey

F, = nl[o, 25n(D: —DiYp+e.fi] cersernmecsnenessses ( AL 11 )
F— U 8UE AR RNEUE, %,
2h\7? .,
F, — J[ln(l +D_,,)] +1n[1+§;ﬂ ceveererneeeenerereree{ AL 12)

F,— W 8RR #E S R 3 B R 4 L (ND 5
Si— B BCE B R BRI B A BE, TAR uar t S BIFRR TR U B R UB R Q BB
> B4 A OR (N/mm)
fo B BT B IR A BAE, AL 5 %E (Ha) 5
G— B HHRE T WSUE MR8 3T I M B B 3, 7 IR iR (MPa) .

E,
h—— B B BB, L4 2K (mm) .
K,—FHREBRE.
K, = 91_;. B & Y T D

K. —VFHERBRE.

KG,
Ki— REFRRE N FRERESKERE K 8 1,3 FREBRE K, % 0.6,
K—RARNARBCBRTIERXPERELRDF 1.

19
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K,

K, = 2atedbalbbes iy putoe 5o RTHHRE (16D
K, = 2O e bbby p bt e, Fl e, RFFERE o (AT

K.— EABIMEER ST RES M FERRE K, b 1.5, FHEREK. % 1.7, FH
T K, AR 1)HE.
' 1.7(D! —D:D,)

K, == wereenne( AL 18)
K. — e 7 s A 56 s H M1 BE B 0B, A M R R B LN » m/ (D) ]
K, e, FIHHERE.
3L2 —3L,L,
K. = 3L2 —6L,L, +4L? =(A.19)
K, — B B 55 B A 1o 5otk W B O B0, B2 A AR TS Z K (N/mm) .
K, —— e s A ) b R BE A B0, S A 4R I8 22 K (N/mm)
BT B ES ol W B A B, B R TR EIN - m/ () ],
k (451 \0'{ B‘Jﬂ‘ﬁ%ﬁn
— Lt SPe sec sssscacce scePITIESI SRS BSRAES
k_1.5JD;§ He<1 (A.20)
L,— 8 T 8K B B B, B 8 22K (mm)
L, = Ngq BN -V B

L — P88 H BOmsR E 50 R BE R BUE, AL 0 Z 2K (mm) ,

L,—U BB B P RIF K BRI BUE , B 2K (mm) .
Li: =0.571¢g+ 2R NN - W7D
Li———A~ B B 5 A B0 B BUE AL 222K (mm) .

L— 3 W 8K B 3, B8 220K (mm)

L,——Q B EUE W EOF O BE B M BUE , A8 2K (mm) .

L—EEUE R B B BUE, A8 22K (mm) .

L,——& B RKAT o A e SO 5 51 o (7] BE 5 # B0CHL» B 02 20K (mm)

L,— & U BEEE QB BEE E SRR EEL R — PO B B BUE, A0 2K

(mm),

L.=1L, +% ceeveresererennacassascaanscennes( A 23 )

M,—— B 538 e B L8 SR I R 1 R R B, LA 4B (N - m) .
My——BZ K5 3w 3 th AR AL B 5 R B9 R 1 S8 A BUEL LA 8 AR R (N = m)
N—— BBV W B I .

[N I—BeBUE BB 95 7 ar B BUE , A K

20

n——JRBEA “O" W BUE MRHE B B .
n—— B R H F MK ERE =10,
ng—— 5™ L1 B 35 2 B 46 1) B A9 A AR P A
p— BRI E U, B AL JB 0 (MPa)
Po—— L BCE WA ] ST A 2R R AR PR BT IR R B, L6 JB i (MPa) .
po— VBB W S AR AR A I A AR AR B AR PR BT P B B 3{EL B A JR i (MPa) .
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P B EUE P 35 1B ST T AR AR AR FRBE T B, BB R JR A (MPa)
q— B BRI BUE, B A 2K (mm) .
Ri—WOERZ WA RN SREIRGTRZHAEFERAZI.
A.E,

R, = AE cernnecncsss (A 24 )
R,— BRI MAEER N SR BEGERENIRGTAZOAEERNZI,
AE (L | Da.
R, = D. (ZE—i_A,E:) R R N . W1 D

r—Q R ESE RSO R R BUE, AL N 2K (mm)
U 78 B 808 pevie P BE i SRR R B BUHE , S R 2K (mm) .
U JE 3 U8 B (B ) 3 fh S22 B BB, S 9 22K (mm) ,
Q T RGO SPEE i R R R R BUE , AL A 2K (mm)
U BB B AP R LR BUE, A A ZEK (mm) .
T—HEMBUE, LA FBRN - m) .,
t— A BRI B B, AR RECO) .
w—— 4 JiR B 2R B B, AL A R B (m/s) .
V—U BB LU A TS RARBRBE , B R 5L 22K (mm®) .
W, —E R P EE R R BUE, A AN,
x—— T EUE 1) B 48 8 2 3 [ LA L B8 B BUE , S 22K (mm)
y—— HECE B AL BB, S 2K (mm)
Y. — BREBEERE XN TRERERSEN Y& AKX A 20 HE, N TREASE YL BAR (A 2D
BT HAAME V.82 (A 28).
Yoo = 149.94 X 10%(KF,) — 7.59 X 107* (K F,)* — 2.4 X 107°(K(F,)* 4+ 2. 21 X 10*(KF,)*

Te

Tm

7o

T

ceerececnneans( AL 26 )
Yo = 146.8 X 1072(K¢F,) —9.11 X 107*(K(F,)* +9.73 X 10 (KF,)* — 6. 43 X 107 (KF,)*
veresenneeeeen (AL 27 )
Y. =1 sesesesenisansassnnssnsasesesnne (A28 )
Z—HHBMBRENEEX B P NS R EAA RN BUE, A8 =T ZK (mm’) .
e—FHERBENIHEERRE.
@ = 1427 + /1 =27 F 47 seresreernnrcccsscnsnnncns ( A 29 )
r— AN SEEHABZI.
0.017 5D,0
7= 0.017 56D, +0. 3L, e (AL30)
T FERBNE .
K, csetncsrstassensencesascsansences( A 3] )

7= 3K,

O—WHBUE— R A R B BUE , B 2K (mm) .
0. —E A BUmRE IR bk 45 SR BE (9 30{H , B A ZEK (mm)
O, —— R P EE R BAE, 4 K Z K (mm)
S, —— BB I JE— B R 4 U B BUE, B0 222K (mm)
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3, =& /% BN O - W7D

Omin—HEFF 1T L 7 B /N B BE PR B0 ML, 087 A ZEK (mm)
O, HWBE EEME T 104 R BEREUHE , A F K (mm) .
O—— B BUE AR I BE, AN BEEC).

o——Fr B R E S R
h) f— eece SRS SR SN SRE RELEON RRE ABE S
§C3<1N,¢—m (A.33)
WG = 1B, W =1 ceoeeeeresessremnsenennnnenenn (A, 34 )

0,5 3R B Bk AR Xt 7K S B A BE B SR EE ) .
p——F B TAR .
R 51 R R S0 F 34 B 1 R B9 B, B R JE R (MPa)
FE 7 51 A2 By b 38 25 25 A 17 SR RBL A 7 A9 38008, B 07 R JK 1 (MPa)
FE 3 5] 2 A I 5 2 28 4 1) 25 oy B2 7 9 300, B0 R JK i (MPa)
FE 151 R S 808 FA 1 SRR 7 B, 202 R YR I (MPa)
FE A7 5] 2 B S BUB s JR 1) S LR ) B BU{E L S0 K iR (MPa)
5] R i 88 5K E A MR ) M BUE , 501 IR (MPa) .
FE 151 8 R BB F 4 1) WLy B 300, B2 S JR R (MPa)
IR 51 iR BB LU T4 10 25 B R 1 B3, B8R JK T (MPa)
85| A BB EUE T4 7 MR J7 B9 3008, B0 S JK 1R (MPa)

os— N5 R M BEUE F 4 1735 R 7 M BUE , B0 A YR IR (MPa)
0.2, RIE S B AAL A R B EUE A BRI THR BEF 5984 JE RER B B BUE , B 8 JE T (MPa)

0. 67C..00. 20,
O 2y = o mT0-2m %02 cereernnenensseanearesesssesnenes ( AL 35 )

0o, IR T BB BUE A1 RHR i R BE B B, B2 JE b (MPa)

05— B IR BE T B B SR BRI i AR 3R BE A9 20, B2 9 JK T (MPa)
Go. 2 ——BLELE B RE BT AR 45 7 B S JR 38 BE A 38CMEL , B2 D TR B (MPa) .

Lol ——& MR E T ARV R I BUE, TR bucd.pr S HIRAELE REF EBG B
TR LR, S IR (MPa) .
T4 16 87 798 B A B, A2 A IR B (MPa)
T —— BT R 1 BB, B IR B (MPa) .
o—H A B BUE, AL N INE (rad) .

R ENSHERERBENZL, X TFEME U R RLERAK (A 36)3HH, X Tk

UBBREEHARAIDHEA . N T Q BEIBHEAX (A 38)IHH.

¢_0.764nﬁu (A.36)

¢—0_675m CA.37)

é 0. 338x 1, C A.38)

(41

'
oy

"
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o2

O3

Oy

Os

o

22



GB/T 12777—2008

XAl QRELE o,.0, . [(HITEHEBERY

Gbig B, B, B
0 1.0 1.0 1.. 0
1 1.1 1.0 1.1
2 1.4 1.0 1.3
3 2.0 1.0 1.5
4 2.8 1.0 1.9
5 3.6 1.0 2.3
6 4.6 1.1 2.8
7 5.7 1.2 3.3
8 6.8 1.4 3.8
9 8.0 1.5 4.4
10 9.2 1.6 4.9
11 10.6 1.7 5.4
12 12.0 1.8 5.9
13 13.2 2.0 6.4
14 14.7 2.1 6.9
15 16.0 2.2 7.4
16 17.4 2.3 7.9
17 18.9 2.4 8.5
18 20.3 2.6 3.0
19 21.9 2.7 9.5
20 23.3 2.8 10.0
A2 UBBELE o NITHBERBC,
2_29_ VDad.
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 2.0 2.5 3.0 3.5 4.0
0.0 1.000 ( 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 { 1. 000

0.05 1.061 | 1.066 | 1.105 | 1.079 | 1.057 | 1.037 | 1.016 | 1.006 | 0.992 | 0.980 | 0.970 | 0. 965 | 0.955

0.10 1.128 11.137 | 1,195 1,171 | 1.128 | 1.080 | 1.039 | 1.015 | 0. 984 | 0. 960 | 0.945 | 0.930 | 0.910

0.15 1.198 | 1.209 { 1.277 | 1.271 | 1.208 | 1.130 | 1.067 | 1.025 | 0.974 | 0.935 | 0.910 | 0.890 | 0. 870

0.20 1.269§1.282|1.352 | 1.374 | 1.294 | 1.185 | 1.099 | 1.037 { 0.966 | 0.915 | 0. 885 | 0.860 | 0. 830
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+ A2 (B
2% VD3,
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 2.0 2.5 3.0 3.5 4.0
0.25 1.340 | 1.354 | 1.424 | 1,476 | 1.384 [ 1.246 | 1.135| 1.052 { 0.958 | 0.895 | 0.855 | 0.825 | 0.790
0. 30 1.411 | 1.426 | 1.492 | 1.575|1.476 [ 1.311 | 1,175 | 1.070 | 0.952 | 0.875 | 0.825 ] 0.790 | 0. 755
0.35 1.480 | 1.496 | 1.559 | 1.667 | 1.571 | 1.381 | 1.220 | 1.091 | 0.947 | 0.840 | 0.800 | 0.760 | 0.720
0. 40 1.547 } 1.565 | 1.626 | 1.753 | 1.667 | 1.457 | 1.269 1 1.116 | 0.945 ] 0.833 | 0.775 | 0.730 | 0. 685
0.45 1.614 | 1.633 { 1.691 | 1,832 | 1.766 | 1.539 | 1.324 | 1.145| 0.946 | 0.825 | 0.750 | 0.700 [ 0. 655
0.50 1.679 | 1.700{1.757 | 1,905 | 1.866 | 1.628 | 1.385 | 1.181 { 0.950 | 0.815 | 0.730 | 0.670 | 0.625
0.55 1.743 1 1.766 | 1.822 | 1,973 | 1.969 | 1.725 | 1.452 | 1.223 | 0.958 | 0.800 | 0.710 | 0.645 | 0.595
0. 60 .1. 807 | 1.832 | 1.886 | 2.037 | 2.075(1.830 | 1.529 | 1.273 | 0.970 | 0.790 | 0. 688 | 0.620 { 0. 567
0.65 1.872 1 1.897 [ 1.950 | 2.099 | 2.182|1.943 | 1.614 | 1.333 } 0.988 | 0.785 | 0. 670 | 0.597 | 0.538
0.70 1.937 1 1.963 | 2.014 | 2.160 ) 2.291 | 2.066 | 1,710 | 1.402 | 1.011 | 0.780 | 0.657 } 0.575 | 0.510
0.75 2.003 [ 2.029 1 2.077 | 2.221 | 2.399 | 2.197 | 1.819 | 1.484 | 1.042 | 0. 780 | 0. 642 | 0.555 | 0. 489
0. 80 2.070 | 2.096 | 2.141 | 2.283 [ 2.505 | 2.336 | 1.941 | 1.578 | 1.081 | 0.785 | 0.635 | 0.538 | 0.470
0.85 2.138 [ 2.164 | 2.206 | 2.345 [ 2.603 | 2.483 | 2.080 | 1.688 | 1,130 | 0.795 | 0.628 | 0.522 | 0.452
0.90 2.206 (| 2.23412.273 (2.407 [ 2.690 | 2.634 | 2.236 | 1.813 | 1.191 | 0.815 | 0.625 | 0.510 | 0.438
0.95 2.274 | 2.305 | 2.344 | 2.467 | 2.758 | 2.789 | 2.412 | 1.957 | 1.267 | 0.845 | 0.630 | 0.502 | 0.428
1.0 2.341 (2.378 | 2.422 | 2.521 | 2.800 | 2.943 | 2.611 | 2.121 | 1.359 | 0.890 | 0. 640 | 0.500 | 0.420
RA3 UBEYE o . fu [xNITEHBERE C
27 vD.d.
h 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 2.0 2.5 3.0 3.5 4.0

0.0 1.000 ] 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
0.05 1.116 | 1.094 [ 1.092 | 1.066 | 1.026 | 1.002 | 0.983 | 0.972 | 0.948 | 0.930 | 0.920 | 0. 900 | 0.900
0.10 1.211|1.174 | 1.163 | 1.122 | 1.052 [ 1.000 | 0.962 | 0.937 | 0.892 | 0.867 | 0.850 | 0.830 | 0. 820
0.15 1.297 | 1.248 | 1.225 | 1.171 | 1.077 [ 0.995 | 0.938 | 0.899 | 0.836 | 0.800 { 0.780 | 0.750 | 0.735
0. 20 1.376 1 1.319(1.281 | 1.217 | 1.100 | 0.989 | 0.915 | 0.860 [ 0.782 | 0.730 | 0.705 | 0.680 | 0.655
0.25 1.451 | 1.386]1.336 | 1.260( 1.124 [ 0.983 | 0.892 | 0.821 | 0.730 | 0.665 | 0.640 | 0.610 | 0.590
0. 30 1.524 [ 1.452 1 1.392 | 1.300| 1.147 | 0.979 { 0.870 | 0.784 | 0.681 | 0.610 | 0.580 | 0.550 | 0.525
0.35 1.597 | 1.517 | 1.449 | 1.340 | 1.171 | 0.975 | 0.851 | 0. 750 | 0.636 | 0.560 | 0.525 | 0.495 | 0. 470
0. 40 1.669 | 1.582 | 1.508 | 1.380 | 1.195 | 0.975 | 0.834 | 0.719 | 0.595 | 0.510 | 0.470 | 0.445 | 0. 420
0.45 1.740 | 1.646 | 1.568 | 1.422 | 1.220 | 0.976 | 0.820 | 0.691 | 0.557 | 0.470 | 0.425 | 0.395 | 0.370
0.50 1.812}1.710 | 1.630 | 1.465 | 1.246 | 0.980 | 0.809 | 0.667 | 0.523 | 0.430 | 0.380 | 0.350 | 0.325
0.55 1.882(1.77511.692 1 1.511 | 1.271 ] 0.987 | 0.799 | 0.646 | 0.492 | 0.392 | 0.342 | 0.303 | 0.285
0. 60 1.952 ( 1.841 | 1.753 [ 1.560 | 1.298 | 0.996 | 0.792 | 0.627 | 0.464 | 0.360 | 0.300 | 0.270 | 0. 252
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F A3 D

1.82r,

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 2.0 2.5 3.0 3.5 4.0

0. 65 2.0201.908 | 1.813 | 1.611 | 1.325 | 1.008 | 0.787 | 0.611 | 0.439 | 0.330 | 0.271 | 0.233 | 0.213
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