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Hoop-wrapped composite cylinders with steel liner for the on-board storage
of compressed natural gas as a fuel for automotive vehicles

(ISO 11439:2000,Gas cylinders—High pressure cylinders for
the on-board storage of natural gas as a fuel for automotive vehicles, MOD)
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EREZRARSWRAEREEESHE

FIRERETHEFAESEXRNAAAERESTURCUTRR STV BEINS R AR
BRBARTE ERAM FERE K .28 . BFEFER.
FoREE A TR §E A LEEN R 20 MPa 58 25 MPa, 2 # K& BN 30 L~450 L, TEl
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GB 18047 EREHEREK
GB/T19466.2 ¥ ZrRAHBRE(DSC) F2 - BEBAHETEEHNE

(GB/T 19466. 2—2004,1S0 11357-2:1999,1DT)

3 AERRY.FS

3.1
3. 1.

3. L

3. 1.

3.1

3.1

GB/T 13005 W LB LA R FHIARFEME SGE AT HEE.
AERRY
1
NFMI{EEA nominal working pressure
WSS MEEERECO ONMBELEES.
2
AL hoop-wrap
B W IR EE T AN R M KA 1T e MG AT e R 18] e R B A .
3
WESHM hoop-wrapped cylinder
& JB 4 R TR AR RE 43 69 S 3 (o] 28 52 B2 R B 00 2 R AT 4 L 22 [ o LAY SO
4
A AE liner
MHAEENSEEERHEMANSESTEAZETETE,
5
#it® batch
MAE. RERAR—&IT &4, A AANAFESZ iR E AR —PESHR.F—H& T ZH

AR — AL ARG TERZALANANEORENE.

WO RERAR— & . HRSHRTHSHRAR  AREGHH. AR T Z #1778

CNERASE Eoad ] Y 6 o

3.

3.1

3.

3.2

6

B¥ auto-frettage

AT il & 4 08 SOMB X & M P9 B &Y i B ot 48 L (o P B N ) A OB RS L RAS | R BHRE .
E: AENSR. EEREATETE M SRATRNA.

7

BREA auto-frettage pressure
ASENEMESEZ BN mEnEESETHEARMES.

8

HF®FE AL fiber stress ratio
BESRBRPGIBRENTHEAN N SAHITEENTFTAENN HZ K.
7e

A P B TS R, %65

D, W AR A #RSM 2, mm;

Dy BERXRE.CHE mm;

E AT 8BEHK B, mm

P ANHITERES . MPa;

Pw 7K B i % e 77 . MPa;

Pa 8 55 SOM B K VP T{EE ) . MPa;
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P REL 4 st A AL B S Y L AR 58 BE (R AE{H , MPa;
P 6 4 36 JE R 3 BE SC M {H , M Pa;

P RE B 40 2 S B S AL 38 B ARE{H . MPa;
P RE BB ST 3R BESC M {H , MPa;

Py B £ 3 M 35 8 /R, mm;

A T BREE BB, mm

AHAER.L;

ALSRETEE,mm

L BUHEBY JF 86 )R BE , mm;

LA LAY IR 8 T , mm;

L fp B BE B4 IR B8 #R P , mm;

PR B sh (. ) /em® 5
WEEHE SV RMAIEE  MPa;
WHREHEAVH RN Y)EE ,MPa,

4 BN

4.1

B

WHESMRASH—REFSE L FraegEE,
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XA
AR
B &83X
4.2 BY
4.2, 1 HEBESEMAHIEED pC20 'CHRKN 20 MPa = 25 MPa,
4.2.2 AWKBEFRAABLAHENE—RNAER1IOAZE.
£ LOWMAKERANAELFIIMNE
m H & @®| fRIFRE/%

LHKEBRV/

30~450
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4.3 BSFid
R SHRic i LA T 8 40 S
CNGz-0O-0-0-0 0
HERTLA KB
AHAKFR.L

HEAFK/HE . mm
FREMB(GCERBERAE.CHARTE ARRELAE)

W A ESEX RS A B E 5 <UR

A ARIEEAR 20 MPa. AHAKERASO L. ABRAFHAER IS mm. HERARBET R . SHRBANAD
MR EAESXRSMAAREETEFRAESESE  ABSIFICH .CNG2-G-325-50-20A,

5 EAER

51 —@ER
5.1 @HERES
A7 4 X o R (6 PR 2R 1 b R B A9 48 S8 S0, LM R R @ ol 15 4R,
5.1.2 RXFRAIEEAN
ERHEFMENARIEEp B 20 CHEBEEMBEEREE N . S EATFEANE
KIFHTEEN pa RAFHELEES p M 1.3 /5.
5..3 BEEME
5.1.3.1 S&KEE
B S SRR R B S R L R .
a) FEMIEARWT . ESESHMASERSBEETLNL F—40 C~65 CHEZN;
b) fEFE¥ MEet . R ENEATLIEE —40 CT~65 Ty,
5.1.3.2 @GSHEE
B g8 S8 UM R B R AR BHE R e .
a) MLESMHMEREEELNLT—40 C~82 CHEZH;
b) HiRE&EL 65 Cof .M RTHERS . REMYENHEIN, BRTES L3 I EHGT. .4
LERNBREARSHET 65 C,
5.1.4 K&l
R FFA GB 18047 fy Ml EoR .,
5.1.5 S RME
Bt N H R R EZRZIMRAGRACFRBMOE . Mo SE/RE N ABER T 5
Iﬂzﬁﬁ:
a) [E] W7 AK &, 5 EH WK
b) FWEWFENETHE,REFEALRBAKSOEE E7H;
c) FMXHEEINIRES;
d) BFAs s
e) EMBAEERE.IEH;
D MEAREEM. SFM. HER. BER.Z _FM;
g) EMIERAMES.
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5.2 ##

5.2.1 ME#HSH

5.2.1.1 MEHPREASEPGEN X EERRH.

5.2.1.2 ik AR s EN.

5.2.1.3 MAARGFHMEKIEEHRE.

5.2.1.4 NFANMEMMERFEERTUFENRE . FARESHIEN B, 8550 &k 58005 &
ol R TR R ik AN g i

5.2.1.5 HHEMLFEFRITBENER 2 xR, REFE oA FRENTS GB/T 222 HHMLE.

5.2.1.6 SMREKFEALRAFAFALA . BRRENL . 4B .S8.29AEHPLHMBAMNKATF 2.0 4,
RITARRMKTF 2.5 4.,

®2 MHUZERS %
b 3 C Si Mn Cr Mo S P S+P Cu
ai <0.37 |0.15~0.37|0.40~0. 90 |0. 80~1. 20(0. 15~0. 35| <0.020 | <0.020 | <0.030 | <0.20
O it 5+ 80O
5.2.1.7 XHEWE

5.2.1.7.1 HEMAESENAKXF LS mo/m,BAERAKXTHRAFRENS0Y%,

5.2.1.7.2 #WEMANSREOABERG ITE LIT.BERNLSE. £A BRELB5T 0B, 055
B ERENEFREERAGDTEERFNR/ME.

5.2.1.7.3 XBWMENBWNH #HGB/TS7T" HAEERBETANARABFEREGRR. UFAAER
BEg Cs HLE.

5.2.2 ABEWHHE

5.2.2.1 ®g§

5.2.2.1.1 BEHETLEAEERABERE. SANEEKTHEA FEL. AHEFEA . RIEMZHE
AEERENEZS BB ER .

5.2.2.1.2 BEHHHNUHEAMEREFENAASHENNERFEERTEFENNE, HHEEEKIE
4.

5.2.2.2 H#

5.2.2.2.1 HMHBHEMNTEABHERN BEBI SR ST R4,

5.2.2.2.2 4B B FFE AR A E R FER T AR BUE  IF A R AR E 5.

5.2.2.2.3 SRR AR, it BN REP L @SSRS R AR E R .

5.3 i&it

5.3.1 —@ME

5.3. 1.1 AERERRUBGAR EEREHE HTE S0 0 MSE, D6 858 <0 B
AR N AR R SR,

5.3.1.2 BitNFESESSREESSEABER,h TFRAESFRRRATSIEN LB N KB L
W7, MEASEABEZERE, QMR TEIHANT BT,

5.3.1.3 MXMABEHEMNTHANEEATERN RCEGREMNEANNEERGET
880 MPa, #it+et, Py BE b4 ¥ B BR3E A (%GR iF (5 A 48 1 HU hrsE BE (R IE(E /Y 90%.

5.3.1.4 @WHSMAKELRES po AAHILEESD p 89 1.5 45,

5.3.1.5 AERNRTEREHNNNEESEAHLEED p 8 1.3 4F.

5.3.1.6 ASSHENDRITEBEENARNTREIPHSEHE. IRIEEAZFERT MEHEARA
AZUTHEAVHASZN BT A BETEE, FHN N HNBREE3 AE.



GB 24160—2009

£33 HAGSHMALEHERARNEHRBEND

HHEXER FEMAK B/ RTHREE 51 /MPa
3 Eig 3 =>2.75 2.5p
Fas >2.35 2.35p
BT H =>2.35 2.35p
5.3. 1.7 MASWH

RECRAHGEH THBEXKESTNEG(CHIMRNEFRARTOWER . B IHHEEA#BA
FHENESRY NESSHETAEREN . BREFEN . TEENME/DEGHEEE N TR A
S oRERBREMABEFTHMOLH . FEVNHNFERIBOAE.

5.3.2 ¥¥LEH

Vi R AS WA SR A EERE EEAE RS OB AW, A FESS MRS IR O R0 8 LR
5@BSmHP 08—,

5.3.3 OMANAFA GBI WHME. MONEE.NEREARZERANNBEMNS A IELN
Bt m &b 1 84 RAETE .

5.4 #i&

5.4.1 HEMAEZESERENFAEEENE, FNFATMBEEMAELERTHHME.

5.4.2 HWH—RATH EHENE:

a) LA TR, 22 vh SR AL L B O AR

b) LPAXEEME NFEH. 26RO FR.

5.4.3 P REHIEAT LM B S L F R TR AE, 43 #7 7 ik 8 GB/T 223 8 GB/T 4336 $4,
T S RMFAS5.2.1 R,

5.4.4 IR foiF TS,

5.4.5 RAXSHELWERRMAEEERONZRSTERESSELR.

5.4.6 MAEMERKSENREAREATRATHTAH#TEE.

5.4.7 WENMAHERE, AEAS MBS ER LI URKTF 200 A E@EFELRHAABEREES
Ry — .

5.4.8 #mAcH

5.4.8.1 AEMNGETEEMAS HTEERGE ALHVESTEARNALBTZHT. BAT
20T = K AR 0 I R PR A B . ZE K R R m R O i ok A BB, P BEFE A TR R A9 HE B
ARNKFE20 CKPLHHEER 80%.

5.4.8.2 WHEMALMEGNE Q#TEHREN,

5.4.9 ML SMWERT X ML E M B R IETHRIN, NFS 5. 2. 2 ER, W E YRR
GB/T 4612 MZ ; TR FHE (LAHSEOM#E GB/T 7690. 1 B E; RO & 5 W # GB/T 7690. 3
5% GB/T 3362 #l5E .

5.4.10 ML FE (LA BFE AR TE T, I8 GB/T 19466. 2 HLE M 7 10 M 98 )2 5 6+ 8ift
THRAHERENNE.

5.4. 11 NASSKSKKEAEM#TARLE. BRENNAXTFKERRE N, AAKFHES5.3.1.7
HEMAEEAMER.

5.4.12 @GS HEXKERRE . NHTHRELE.

5.4.13 MOBOMFIH RTRAE,NFS GB8335 KAXEENAE.

5.5 P&

5.5.1 ¥
6
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5.5.1.1 MERMARLBERE, WAMNHELLENEHRN HAREH,
5.5.1.2 WEAMAKSRENNKERREN. 2@z T 5m weosrREY 10 O

5 Co2HABRMASHXIGENNE.
5.5.1.3 B L% EE BN TSN EEMBGERN & GB 16918 #iT# 13, JF N B iE 2
SSMES. 2. 10 FIEM KRR FEFELME.
5.5.2 FiM
MERR, FE S HEMN R ARET K.
5.5.3 i@
MR REER AT EEH.
5.5.4 RAMEGEEARE, HEOOF 8 RF A 2504 GB 8335 X HEMME.

6 HBFE

6.1 WAB
6.1.1 EEMHELE
EENEAEFAMENNE, HEAZENEARENRSY HNEA FRATESE.
6..2 ESEHERR
FHAEYSHARERNAEESAZEFLEME. MERREPNANBEES @AM 1/16,H
MEXEERZZLH 20 mm,. AEB A A NERNTIRNER. NEAEHBEELREAGR . ZPHNR
Elmn,fBEMEEABERSAEZEAPLERHIEER . NELZTHMNRE.
6.1.3 A.%M
HMgE#E. THEHTARTRAREREARA.
6.1.4 MOANEY
H#fMARFES GB/T 8336 infisk N FENRARE.
6.1.5 MEALESEREEEFAE
6.1.5.1 H#
a) HUREEEfE WA 2 FrR;
b BN MAE &R BER,RALY REE;
o) EURERCE B EURE L B bR S . T4

N\
—

R il R

Al

MR

H2 N&EsaE
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6.1.5.2 Hfhite

6. 1.

6. 1.

a) KN ETRHQE. USRS E,;
b) HpEEER XY R, EE SR LA 3;
o) RLFPERER W & b 58 O ik & GB/T 228 $i47.

_ L T17—r—T1r )
(L —

b,+10
b

L/5 A 1/6
G
b‘.{D,_fs bn"'-:ﬂdg
B3 Hmdesd

5.3 MR

a) HMELUG~5)mmX10 mmX55 mm,(5~7,.5)mmX 10 mmX 55 mm 8 (7. 5~10)mm X
10 mmX55 mm ## V 8O &E SEERELE;

by HHEERRTRMEHE GB/T 229 #1T;

o) KBk GB/T 229 $iT.

5.4 XHERR

a) [ ¥R i f X5 79 7 BB FHLRT E3F M B

b) BFMBEENAAESEEN 4F. BRNPTF 25 mm, HEFH+R 4 &, 0 1 B #ETS
TEE, RN RN mETN T, ARMEHEEARMMKT 12.5 pm, AA¥EHA K
F 2 mm;

o HEMEMKARFEEGB/T 232 7. KB KE 4 #TSH,

™= -
P L
] L]
i

[
]
[
I
)
'
I
i
L]
]
]
L]

L]
]
L]
]
i
]
]
1
1
I
I
]
'

o T

B4 ATHLBRTER

6.1.6 £HERE

6. 1.

a)  BURE AT AL {550 6 A R _E R, SR 9 A R i 807 34k GB/T 13298 YT
b) JREKE R & GB/T 224 #47.

7 EHRE

a)  TRFAT AR {h A5 69 P9 BB | BRI, R 89 M A 72 4 AR AY BEER |

b) HAEMNEERTNAERAREESIERU EOEESS;



6. 1.

6. 1.

6.2

6. 2.
6. 2.

6. 2.

6. 2.

6.2.

6. 2.

6. 2.

6. 2.

6.2.
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o) KBy EkE GB/T 226 faf7.

8 ITHm@aN

RIRF Bshi@ sl 8 # A 17,

9 KES#HAR

£ GB 15385 $47.

a) BWEPANEES K,

b) FrE#EBENAKXTF 0.5 MPa/s;

o) MEAFHRIIANESEREKHEEAR;

d) HLFEEN-REMEN-#KBERE.

HEGSR

| WEENEHE

1.1 EaswilEE

WSk I GB/T 2578 lE MEM R AR REMNALENEE, ARFHEBEBNFR L F 314,

KE# 24 h 5,8 GB/T 1458 $if7.

1.2 HMAREE

B KA GB/T 2578 Mg MIfE M R AR ZEMASREOER  ARAMARFBERLTF 34,

it GB/T 1458 #47.

2 @HEMN

H##.

3 KERE

B SR F A0 3 %, A8 O ik ¥ GB/T 9251 $hiA7.

4 KERWRXE

# GB 15385 $hi7.

a) ERPARNAFEAIE;

b) ZEEHRITEN OXNEMHAEEENAKTF 1.4 MPa/s; In i @it E Sy 80 % 5 897 E & B
A F 3.5 MPa/s, MR ZE R H A /D B@RES FTRIES s;

) MENFHEIESETRSERREKHEEAR:

d) HIHLEEN-GESKES-#KERE.

5 SEHRR

# GB/T 12137 $147.

6 BREHNBERAE

EFRFHT. % GB/T 9252 #iTEHBEHRE.

a) EHREHNTREART 2 MPa, BFEH ERUAETREERMNBRKFATIEEDN pus

b) B 7E ¥ AN 28 10 K,

7 BREEEHABRHRE

¥ T W AT -

a) HFETHEKSRE TEEAET 65 CHMNEEAET 95%RI5FEE$ 48 h,

b) REMBHSMAERERET 65 C.HTEBERAET 5% MFBE P GB/T 9252 #7EH
a3, P,
—HEAENTREARAET 2 MPa, EFREN LREAK TASSENBRAAIFRALIERE

11 P

— ENBEHREEN A @ ES 10 K;
—ENEHE 7 500 K.
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o BHASKSEE TEEFRSES NENSHASENREEREAR T 40 C,
d) FHESGESREREART—40 CHREPE GB/T 9252 #fTEABA AR, K.
—WHAFAENTREAR T 2 MPa, B8R EN EREAKTFAHLEES 2;
— ENRFE AN ST 3 K
—HENPEHE 7 500 K.
e) WHSHE2L4IATHETKESEERE.
6.2.8 MENHBARE
EREAMET 65 C.EAESMMAERAMRTRAFHEIEES p, ZET ESESHHE 1000 h,
REHE6. 2.4 AEHTKERHLR.
6.2.9 #EHFRE
A7.62mmMFFR.FE 1 AAEBAXRSKSAXEIAHFLIEES p HHESH. T8
ZORLFEESETVRMN —MESE, FRENLLY S°HHAEHGRE.
6.2.10 A E
6.2.10.1 WESENNE
OO KRR ERAET RZEXR E7%9 100 mm &b, MRAES BEEP L AEEHERE
MEEMEEEE. SRARANEEREBBEREARHRA.
6.2.10.2 XiE
KBAE1.65 m, KIG 5. TEXR K B E A, KGN AE ik B 4 8 <0 T 3 2/ 069 5
R,
6.2.10.3 EEMEHRE
ELHAIAAHRBEASSETHNYSRE LEERERE LFARERZA/NTF0.75m,
&R EEM kG HEERAE R AT IERBBRALKAT 25 mm y&ERP, KRS
B . BEREAKTF 30 s yafE,i2F KA BENEEMNESTRANESN.
6.2.10.4 —MEBER
AXRREEAHASEMERAHFEITEES p.
kPR ORI AP MR ER R B ENRE.
KKJE AR RE AR 1.65 m A KE IFH @S URM T B A ARG LIRS,
HAKESminR.ELNA 1 AABEEREELD 9 C.HEHENKRIBPAGHRTX—
i BE
MFRE<L 65 m AR, AP LAUBNE T AR PO ES.
HFERE>LGSmMEEIE . ETHERRIE:
a) MRAGSEMN—IMEABEER ABFETES RN 4.
by WMRMSESHHNFARBEABERR WABRNLTFREEREEAMNPLUE.
o MREBSESHERATHARABHMEF NETHEEDTHTARALER: —RKEAXBE S04
TFREETREKEEFE:; S — K2R - A ESTH. AR ERS TESTRARTH—H.
6.2.11 HYBRIAE
FESSEEKEAZAAm SN TRFRE . ERTELH. - FKEXEEN 25 mmX
1. 25 mm; 55— &4 B X BB % 200 mm X 0. 75 mm, )58 GB/T 9252 #TEHEF XK.
a) WEHREATREART 2MPa, BFEA ERNAETEESRAORITFATEEREN pa;
b) ENTEFE RN AELE 58 10 K;
¢) EANBHREZEBESIRAREA T 15 000 K.
6.2.12 BMFRRAE

FARR R W BE o 300 B BRAR A (W BE - 1. 219 g/ em® ) B 3 76 B0 7K FE 2 A4 F 48 28 SO 9 oK 34
10
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AITEEN p. WASSMALSESERE 100 h, B KRN 150 mm BREHE, RE5%6.2.4 HEH#
TKESE LR,
6.2.13 FxBERLE

& GB/T 9252 #fTE H R H LR,

a) WHAEHNTREART 2 MPa, i EN ERMEAKTFKELREN p;
b) HE AR RN A E e 10 K

o) EHEHEHL SR AT 45 000 K.

6.2.14 BERTEHER

EREAET 10 C, S5 AMKEERAMTRRXFATEEN v ZF T BAESERE

200 h, REH6.2.3M6. 24 MERATKERXEBAMKERERR.

7

A

HEREREAEKE

.1 AkE
1 BEWMBIELAE

2 BEREREESRRAERENTITE,

b) fFiESERERANELRIHENE1%;
o EEBEEER BT ENERKRS B/MEZ 2R S EREF 25 R 22
d) A A AR BECR S o A BEAY 2%,

1.2 EREHERR

EREHEERENAESSRO LK TEES p. REMBIARLSF 1 min. JIEKEAESH 1R,
H: UREHEB. ARAATREGDRENET.

1.3 A5

a) WEEEASRENEEEE. AEAFART AR ITE R EE EREEREBEN
BRBG . RoF S Ak B T 7 Y JR S I O 1M s B S Y B MO Fu 0 A A B IR E R (R
HERE.

b) P RESEES P SR AR A P BR AT LA 48 L R o 9 A S Mk B, s R RS ST I PLARIN T
J7 W BR (B 3 R S R B R BE

) P NIEEY RS R s B B B A I R,

1.4 BORSYE

a) BUMFR RTRLZNMFFAR GB 8335 M XiFEMME;

b) SREEYSREE FRM TR R ek mE SR N SR EE K
c) BRDEEHERZMEHFNAT 84 8EE;

d) RMUEEMENWEEHERAMAT 1.5 mm,

1.5 HEALEBEEEREEEENE
L1501 HBERAEEM HEERBENFSERLER.

R4 AENHIHERE

Rt BRE
HK s E kiR

HRmH

ELMEBHE R./Ra

<0.92

EWHRNBEE R./MPa

>HERUALEENRIEHE . H<880 MPa
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x4 (5D
— ARBRE
LIP3 ]
3 JE I3 ¥ R./MPa >HEEUALRENRIER
WiEHkEA/N =14
HERE/mm >3~5 >5~1.5 >7.5~10
i HEEE/T —50
aw/(J/cm?) T HE 30 35 40
B EERNE 24 28 32
7.1,1.5.2 &K
REGEHREN XN . FLEARNFARS AE.
x5 RELRTLEBEEX
MBS A R,/ MPa FLAB D
>580~685 4s,,
>685~784 55,
=>T784~880 65,

7.1.1.6 SHERH
a) HSER N E kK EE
by IR&KEEE SRRl 0.3 mm; 8RR &id 0. 25 mm,
7.1.1.7 E#EH
ZmmiE. BEAEEANAEARATRAEL .S KBS BE EE2H0MK.
i, (UMGHER B HRARTREL N RBNKS.
7..1.8 THEN
WIERAL G § 6. 1. 8 T B M. SRNASH R A BEK.
7.1.1.9 XESR#RE
a) SREREEN AN KT ABERDTHERESD
by BEENIRR.FEOELSLAEMEL;
o FHOMAMBHHE . BFOAMZNAHSEMNWUE. O EANAHEMN S BB,
.2 HBS®E
2.1 HEENPERE
21,1 GRERREEHBERFYEE «, AT 13.8 MPa,
2.1.2 WERHEEHBREE o AN KT8 &R0 RuEfH.
2.2 HEREHNN
ALY THAR. FRED . WIEBUNUEEE FBK.
7.1.2.3 kER®
EAERRENT . REMBARLTF 30 s, EARBHAMEERE, HERNBRRPEEEE. #E
EEBRATEERANKAKTS%.
KEREBRETNOEASSESMNKEHARR, KFHEIERVFE S .
B fm . K 7 Rk AR 9 S MM O . 40. 675
KEBRFRN 40.6;
BN RA K .40.7,

SN NNN
— o sl el

12
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7.1.2.4 KESERAE

LRBREHANETRNAZHEREA FEONER SN TRAERS.
7.1.2.5 SE#lE

SEHEEREN NI AF TR, RESEARLD T 1 min, 65 OE B 0OR OR R % 84 38 6
K. AXAfIIENBRAK, ATEEREHER.
7.1.2.6 BEEHEHRIE

EH6.2.6 MEEANWHFZE 15 000 K EBEP REFAMEBRRER. FERFZE 45 000 K,
fFREAHE . REABRERR.

i MTSAHEABARARTRERD R BNES, CEMETR TS S0 R #E.
7.1.2.7 BREEEHBHLE

R T HAEHTMERAIBPANATERE AERRARAEE.

SRR ENERG, K EEBE N AT 85/ tiHEMES.
7.1.2.8 mERAWRIR

H6.2.8 MEHTMEN HBENARE HAEERENAUET S5 U8B/ BERETS .
7.1.2.9 &R

6 2IMERGEHARIBD . FAELF T —WEE JRERNHES.
7.1.2.10 MEERE

FEH 6. 2. 10 MEH T AP R P , M58 U A UM N8 o % 4 i B % B i . B T 86 it il B ) B
ANFREESMOBRIITFRATEES p. BESRARNZ LB,
7.1.2.11 BEERAR

WAEREMEESEER G 2. 1 HEERTEHABERZE 3 000 KM TRP . HERN K. &
AT NP8 3 12 000 I, ft it RS 2. B A A F .
7.1.2.12 BREAR

62 12 NEEMFRARE A KESEEHNANET 85X R/ MUHERES.
7.1.2,13 ®BERIE

iz 6. 2. 13 #E IE ) TR 35 ZE 0 kit T e 8 5 P h TR 3R Al 45 000 K. AR 18R R B

. MTFAHYUAB ARARTRERNRAYNES. CAARETHESSOF BN,
7.1.2.14 SEEFEE

62 UARHTHRSGES HKEARMSEHRARNAMNFS 7.1.2.3M7.1.2.4 }E,

. YEBAHTEEED 102 O FAEHETRR.
7.2 BRRAR
7.2.1 HRMAESSEMER AERAH#TEALR. IALRYABERESTEMNAR A%
#H, ERLEHRASH/ WABRAREE ™ FABBRASA.
7.2.2 HAXRFBANBEMORE S AEALEEEHHEEEENE 1 L KES8LR 1 H,
7.2.3 BAARHIBESTHEMNBEY . KESHAR I L, R ERENEH LR 2 H RkBEER AR
3HGARKE 1 HGRERE 1 FGRFASER 1 FGRIFRER 1 GNEN EREE 1 HGER
BEEAFRALLR] ;HESTEER 1 H(&H).
7.2.4 FAHATRAZXRMAENESSIRELR S BAHiTHRL A,
7.3 @HEE

BHZEAFELCRAARTE. i TERVEEAEHEATHELRNEARR S FE
MER7TAENMEEFH#TELSSR. ANTEHTREE#T TR 7AZKRMEN TR mRHEK
ERWPL P TEFTF 0% MATREEFTH#TEALR  KEMAD KT 5020, M FE 7 095 21 o 5 6y
B E. BT KEEAUMSSRBEMEL, BAHM T RBESFTHTESNLE.

13
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7.4 #HESE

7.4.1 #HEKLRWMENER 6 HE.

6 HEVREWAE

A&k AR a e RRARR & FERE
#BER | ENER

L 4.8 v N 6.1.1 7.1.1.1
LB = v N/ 6.1.1 7.1.1.1
s AR ~ J 6.1.2 7.1.1.2
AR v N 6.1.3 7.1.1.3
AR v N/ 6.1.4 7.1.1.4

A e J J 6.1.5.2 7.1.1.5.1
| MliR® J J 6.1.5.3 7.1.1.5.1
HE R N J 6.1.5.4 7.1.1.5.2
EHEE v ) 6.1.6 7.1.1L.6

& A8 A A v ~ 6.1.7 7.1.L.7

Pt log v v 6.1.8 7.1.1L.8
KEREASR J v 6.1.9 7.1.1.9
WOEERERWUEK v Ny 6.2.1.1 7.1.2.1.1
SRR RE v ~ 6.2.1.2 7.1.2.1.2

9 2% 2 51 W v v 6.2.2 7.1.2.2
KERR ~ N 6.2.3 7.1.2.3
KESRKR v v 6.2.4 7.1.2.4
SEHE J J 6.2.5 7.1.2.5

A | gREHEFRE J J 6.2.6 7.1.2.6
: EREEEHBHLE N 6.2.7 7.1.2.7
¥ | UERhERAE N 6.2.8 7.1.2.8
kiR v 6.2.9 7.1.2.9

PE 3-8 J 6.2.10 7.1.2.10
RoFBdR N 6.2.11 7.1.2.11
38 X ) ~ 6.2.12 7.1.2.12
FIBERRR v 6.2.13 7.1.2.13
BESTIR v 6.2.14 7.1.2.14

*RRTFEAHWDRB AR ARERER D RBNES.
b aAHMMNERLEETEEET 102 O, I ARTHTRR.

7.4.2 #HEARHAEAESTEN ABALEGSFIEEEFNE 1 L. KERBERE 1 H.
7.4.3 #HELARFITHESTEOEEY KESEER 1 ;RREARFEER 1A,

7.4.4 EREHBEHFRARHE

a) YW, BHW]1 REEE, EORFEEXRBAIFLPT 15 000 K;

14
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by MEHEZIOAETHER—-BGTRMENHHBMTZEZ . FEEHEENRERMEF. R
7.3, HEAWA AR BESIRELR )RR P, A ED 22 500 RKEAREHFGEHA™
AR NEAHFEFRTLUESBES iR 1 Q@55

) WMRFZIONETHETFEH-BRHE HEHABEFLRNESIRELE QDERP XD ZE
430 000 KENFEFRDA T ERBRBER, WEHBFEHF LR LA B H 10 M4 /AR
1 RGeS0

d MBE—RKEAEALRE, PHETS 3 TANKEGREEMNT— &Pl REs
SREEHEFRR.URAF LR DR ORI H R FE;

e) MRBLPTHENLXRBRDEIAFAERNEAWANRBE (4P H 22 500 KA
30 000 }),MALEER O MNHMEAHTEIFAREE, Z0 K 10 14, LLEFHF R bR AW
PEHEDER AR E.

MRESESRELR D DR ORXBRF . AEHEED 15000 KW ER MWK 7.7 HEFLHE,
REKRBIFHEFYE, REFNZHRPHR I AESSR. EE#TENBHREAR, HPEL RS
LeS AR D] 15 000 ¥, I 324 28 28 S0 R B .

®7 @HEFEREFETIALENLEME

HRW H
RITEE KESR |BRREEE | FEBEH | k@ | Rf | MFH | ROER | mEky | SEEE
BRAR | HEFRR | @R (KR | KR KR | 2R |#%REr| #w
ARG J J J J J
P RE 1 J J J V| v | v J J J
£ 6t J J J v | v | v J J J
B BB J J | J J J
HBEA<20% J J
HBBE>20% J J J v | v J
kEEA<ON% Vv J*r
I 1 5 4L >50% J J J*
THEHEL
o AP 1y J J
WO R J J
RIE J J
HEIE v J
1 J
S REREMLHEEEET 102 Ol ST RNRR.
b i mm e,
© {3 B P L 5 P 1 AR KB
7.5 ESRE
ME—-HKEFFHERESSIRAAESNATERER  ERTEKER6AZE.
7.6 HERAN

BE LA FF 1T » BB R FRAR s 8 58 SO 2R P3 B 68 09 W] HE BUHF T 8 .
15
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7.7 SEAN
MAXRERA SR W TIAEHRTLHE:
a) MRAABEHTHARBEFFAMNEREFER UNEFAR, NEFLRERSH .
HRERXH.
b) AL RRIEESR, IR HHLBRASTHFEE
D WHRAFSHRES TALESRN . AFMFTROFTA SRS TURABEERE AL . HE
EALLBREAREZ TRW HH AL e 4 BN R UES 8 £ 5 A A0 309 A BE A
fERFHEHF A THERE,
2) WMAASEHES TREEZI6REERE W BT A5 e W5 SR RE.

8 BE.AM.GR.EZ8.H#F

8.1 &
8.1.1 HEMHNBHS ALMMSNVKAKFCERBER D MR HE.
8.1.2 Mg HESESMIEFHRB KA RS FEA/DNT 8 mm, ixica HEHEEIEBEERSTH
EpRic SR M ARIEZ AR R,
8.1.3 HWOHMEFCMHNELAEFIAL:
a) HlERZEHFHRS
b) HBEEHRES:
¢) RRES;
d) ZAFHIIEES MPa;
e) REMNRALKF;
D WESMARKER.L;
g MWMESMATESEA.
8.1.4 FRicLZIHE . C¥ . FHH.
8.2 %M
8.2.1 MEESMERMN . NFERILARENRE STy . HETRAGTRE.
8.2.2 REMBSFEER . ABATE.BR. QB AHEFRE.
8.3 8%
8.3.1 WMEAFTE, AR ), W KO BR BT S5 LA % &, LBy kb5 .
8.3.2 NMRBRPESZHMBBANAZERK.
8.4 iEW
8.4.1 AOSEMERNFAZRTBIIMNAXNE.
8.4.2 MG RECEHAEE SR, NPy LR . WS TG, R EH LA SR 5.
8.5 fi%F
WO N ST . T A EETEAS A BLE W R R BT SERY B Ml A .

9 FRAERIE.FRERLBSNARRERRINAS

9.1 ~RERIE
9.1.1 W MERESSMHNEHE™RAKIE, HmAPRE™ SEHRBES.
9.1.2 W FEFRAERENEIAILUTASE:

a) il L1 R B B

b) WESHSES;

¢) KEXBEI;
16



a)

p)

AHTIEESN:
SEHELRES;

A RE#S B2 R RS
HHEMBEFERS;
B #F B2 PR RS
36 75 MR B (R &8 )
LW KEH;

H KR BRI

WEER

ERRE A,

=R ES

SR EHE R Al (4F) 5
il i B i P T IESR S

9.2 FRERRHEE
MELEZLUTHE:

a)
b)
c)
d)
e)
D

FEE AT
AHRTIEES;

E WK I R 8
B R A i

P hn
LEEHAEESM.

9.3 #ERERBIEME
HEERFEREFEMOART VNAEEAFEAENHERRTH,.TSEHR B,

9.3.2 HIMBHASUH.DNHEAHERRARIEYN . ZMHASZTHA -TU LRAPH,FE
JB P 35 R AT B 4R 58 WEAH A EEnF.
WO ERUN ZERFASZSENRERERAMKERR AR IEY BN EF(REZSR).
R AR F 15 4E.

9.3.1

9.3.3

GB 24160—2009
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M R A
(RBEEHED
BEERN

Al EH

AMEAE TRAEAENESER L., AAESEVNERTRRABRHELZHES MR
WA EARA .

A2 —BRER

A2l HEENERENMEXHESAEFENANEN FELETRNI A 4.2 HEN N HEREEN
ALK ERESEBTZEREF LEHARIERXKE. AFNARESHIEBRKEATIES.
A22 NEEFEMARBHEZAFHRRELARMARSES HEETEMIDNERREGEERKE
MR EFEMREOREARNELRAA ] IDREFEMFTR/IED: EREMREBA RN ED
BA N CP)REARNMTERHIES.

A.2.3 FMABBA . SHEEBLAADEGHTEROESRRMFTATEERME KA.

A2.4 RRABKESEXEFEN . BEFATTLURHAZBRERR L.

A3 BEKHE

A3l —RuUuFASFENELNABERMEFTRESOE. FLREBIERN Y, BhE
T10% AN, BEREBEN /M TFEINABRE(ELNA O0XHES) RIEEREXDEIEPLHA
100 % K il .

A 3.2 RifERS TN B Py BE 0N BE G o] F R 0] BRES . RS IO o) Bk S B, P R 7E P BB BE Y Y BRI
B4 1) Sk B et L 7S SR 7E P9 B R0 BE 1 3 0 1) 45 4 5 A 1) TR e 4 T AR AT 72 PN BB R B2 R A ) B AT

A33 HTFHEMEKSABRERZEMNFEBUNAEREF A ETERRBAE. FTEMBA,
REA 1. EXITEEHGE. AENA s EENRKE. B ARTFRER+-6 dB. EXFHFETF.R
HERAREEKSABRESHRERBLT .  MBEAEHAHEN, TURBAFITEN.

A34 HEHFAENESMHIKNTFENSREBEAYEREERREE. DERBERIBPERSERER
WP HEEFALRE. MNELXKZERREEMMFEARAESHNERERRAHMEHET AT
i,

A4 THKEE

A4l NESEYNKENMERE THEENSHFNAERAAMMNESMEBENE. ARBE%
MRERH R, MHETABAEBEALRKENERERE.
A42 WEMHKBEAAEZEEMIAG MEEATRK, SBATRBENVEYSFERUES A
T kP& #RAE 45 7 A9 R .
A 43 ALGEBERTHERLEA 2MEAIDNHFSFHER.
a) ATEEBKE ENAXTF 50 mm
b) ALBREEEWNAKT2MEARE T, SAEBEMNTLIREE W 34 1.0 mm;
) ALBREETNS FREEARHTEESHS5%L0.75%, BEE TR/MHK 0.2 mm,RKX
3 1 mm, 7 3% 5t F I £ ;
d) ALSEATAZNSER,BETRAGMEN T, E8E NI EE X HBMmEm LT, £F
ATLSkEERAE2RATE.
18
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I—5EEATLRE:
2—ARBMALRE.
B, T=(51+0.75)%5,H 0.2 mm<T<1.0 mm;W<2T, 45 FfEiE EHTT B W=1.0 mm; E<50 mm,

HA2 dgAIRBETRER
19
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A—X
FE: T=GE0.79%S.HO. 2 mm=T<1.0 mm; W=2T. 4 FEFEMHITHE W=1.0 mm; E<50 mm,

B A3 REAIRBRER
A5 BEER

BEAE AL 4 BURE RS ELBE T, U8 B U 45 RE B DA X EL B A9 P S 3T A T 690 S 7 A 9 BAT B9 [ 38 [
Yo B W BERY R BB, A TR E A /0 5 BE RV A O 908 7S S B B 89 R A MR AR, [F] B B B 4T B
FEWE GEREBRDRER. AMHEETRTREREN. N STREONAEIRARFNAEBS
FRFTEMEE, EEFRMAOEERN.FIERE, CREBROLXEXEEHNIERIEHE.

A.6 GHRTE

EMERPEREEATRFTHHETA LRBEFRANENAZ IR G/, NIERERER
B BRI REFETESRNARERN.

A7 BARE

REXPETEARMAAEDAEMEE. SMRENEERRBENIENTARMTZNE
RAATEREE. ARAFNEE - BN AEAR M5 BN TZRAG FHEE ERNE. K
BAAGHRB.ENE OFEE RXMASBBRKERN L%,
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H & B
(FEERER
THESXRSARANERESSAHBERRERIEINS
WS EEN R
FEFTIERS . wERA
H RS #HEA M.
SRR S B
7 it e M3t H.&5M 5F 5
H: At A BEKSEPAEEITHARS:
B.1 FEEAREE
AHITEES/MPa KERRE ) /MPa
LHAKER/L SERELRE S /MPa
A BAHK H2/mm
B.2 FH&#HE
x = EZHEARS HEERS
HAEHH
S H
HiEHH
B.3 WEBEHE{LZHRS
TEREHK C Si Mn Cr Mo ) p S+P Cu
SR/ %| <0.37 |0.15~0.37|0. 40~0.90|0.80~1. 20|0. 15~0. 35| <0.020 | <0.020 | <0.030 | <0.20
LA/
B.4 fiptkeE
B.4.1 ABHSE
kL Y 3 BEREF WEEKE ity i .
bl Ru/MPa R /MPa Al% ayy /(]/em®) RFA80D
ARERE
A
ELWMER
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B.4.2 H#%/MESSHE

RRmAE HNBE o./MPa

BES Y%K «./MPa

ARIRE

EWER

B.5 AESHRE

REERE

8 g
e

A

Bk RE &

B.6 HMERBRBIRE
HEWERR TRHEEAKER, BEANEGH.
B.7 kEMSEILE

B.7.1 PHR8

RS BEESN: BEO.BHETE.XHA.
B.7.2 @%SE

%5 - BEES-
B.8 EEREHBEHLE

WS - WHHEHER: WHREHTR:

KRR RENERHKE U L 1 O B A B .

ZHEFSELRENEBES GB 241602000 HENER . BEAETS.

HERRREMGER .

HERER.

£ A H

HERAM(BEEHE).

BRH A

£ A H
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