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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 11439.2013,Gas cylinders—High pressure cylinders for the on-board
storage of natural gas as a fuel for automotive vehicles, NEQ)
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AX4HE GB/T 1.1—2020C AR AL TR N 5 1 4 R ASXF SRR RN DM E

BE

AR E GB/T 24160—200 EAEERARSHENER R ELESHE), 5 GB/T 24160—2009

M BREM AR MEEERNS, TEBARERDT
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b)
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D
e)
D
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ZFRAEHRASHRANERGEZSMH

1 SEE

AXBRETEAEEFRSFARABERMESSHEUUTHREESEDMEIASE ER
R RBFERBEN FE BB AR BRAMBEFEER.

AXHEER TR SIEAKRIIEESN 20 MPa, 25 MPa,30 MPa, AFR&E A 30 L~450 L, T
Ve E R —40 C~65 C, &I EAEMN 15 FHELETH.

BmATEEHENESSE . VETEEEREL TELS GB 18047 WAERERBNEAES
FREBERE  FRALAETREEEI NE5IRAMINERAT.

2 HeEslAxH

TR A AEBE T RS A RA XS AT SR ER. X, 2HHANSIAX
{8 A% B Bx R B B A E B T A SO A B B A HEFRA (BEERBREERT
AR

GB/T 222 RERFBUFRIT AT RE

GB/T 223(FRE®WD) WEREEMFEINTE

GB/T 224 SREBLBERENEE

GB/T 226 SREHKFALKRBERMETE

GB/T 228.1 2E#¥E HMERAE F1HS -ZERBTE

GB/T 229 4£REH¥ HEHEEWHRRBRTE

GB/T 230.1 42 E#ME BREERE $1HH.ZBTE

GB/T 231.1 2 E#MH HAREERRE H1HS.XBTE

GB/T 232 £E#ME THERFTE

GB/T 1458 S AELEBEBRABRENEZEERRTE

GB/T 3362 MRAHEhifMERRATRT &

GB/T 4157 42 BERASKRERRBRAYMN A FHAMM A ERFRNELRETRET E

GB/T 4336 BERAHELLEN ZTESEHNNE XAERBETFTRIGEEGEALD

GB/T 4612 ¥¥ HENLEY HREHENNE

GB/T 5777 TLfEZGEIVERIMNENEF/RERBRXYLEE B HEFERN

GB/T 7690.1 HEME LRXRBFE 1S -KEENUE

GB/T 7690.3 IEME LLBRBFE £ 3B -FELEHNBAHAMBR MK E

GB/T 8335 KM EFELK

GB/T 8336 SMETHABLEM

GB/T 9251 HHAKERBTE

GB/T 9252 SHMEABHFRBITE

GB/T 12137 KEKEHRBITE

GB/T 13005 &K ARE

GB/T 13298 £ EEBHALREFE

GB/T 13320 HEEZME LSHALTRERIFETE



GB/T 24160—2022

GB/T 15385 SHAEBBERKITE

GB/T 17926 ZERAEHRRSMEA

GB/T 19466.2 ¥k LREHEHEDSCO £ 2H4 FHEAEFTERENTE
GB/T 33215 SHELMEXRE
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>:
/

ANEN

B1 £8EX

4.2 B¥E

42,1 BESEBARIVEES P20 CYMHN 20 MPa,25 MPa 5 30 MPa,
422 AHREBRAANBEAFRIIERNFTEE 1HAE.,

£ 1 ARBFEMNELIRIER

gs| & RERE/ Y%
KHRERV/L 30~450 _3
HNEEAFRSIIER Do/mm 4165~ 4450 +1
43 HERIZ
HERICHUTHRSER:

CNG2-[J-[1-[1-01 [J

BAEEHEX(ARDB

AHRIAEETT , B4 IR (MPa)

AFRER, BALA T DD

WEEAFRSNER, BN KR (mm)
FRFK(CRRFBAE .CRIRT L A RRFTLLEE

T ARG RRSME AR SRR
Rl ABRTAEESH 20 MPa, AFFAFH 50 L, REBAFRS EER 325 mm, FERARRA L, FHEXN AL
% I E S R A SRR P IR BB 4 4 3R 1 2SR, LA S AR IE 0 : CNG2-G-325-50-20A,
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5 BAREX

51 —HWEX
51.1 &HERF®

DA ST 32 BB R A A B Y B S SOm, R R F e 15 4F.
5.1.2 #REAN

EXREAMERAIBS  EESEFHAEN P AXHRI/EEND P # 1.3 15,
5.1.3 RELE

EREMEAIET EESBENBEMNAMET—40 CERAET 65 C.
5.1.4 4vEE

BHESESEN, NZEEEEAZIRRGRLEEHBYES . EESEIN KRBT EEN T3
THERE:

a) [EBTHBRAKS, EE BRI

b) EWAEREREAE. REEAERBAKYEE E1TE;

o FEFREIKEL;

D BHAEHMWE;

e EMBRAMBER.EH;

D REFABREHEM, SERMEVEEMR . EHER. 2 ZEMH;

g) EfHRNES.

52 ##
5.2.1 WEEHMH

5.2.1.1 REBEPREKEIREN TN AEERN.

5.2.1.2 [k FI4R B4 4849 (30CrMo = 34CrMod) ,

5.2.1.3 MASHMAMPNERFERTUAENAE, FERESHRIERH. ELTRHELLNEK
WS AT B IR AR R AR AT .

5.2.1.4 MERALZERSBEME 2 Fin, HIAAERS AT IRERNE GB/T 222 BHLE.

5.2.1.5 MEBEELALANE LA BREFLSE KB . FYMELE; FORMAMKT 2.0 Z. W7
ARLKTF 2.5 &,

x2 HWMUERS

TE C Si Mn Cr Mo S P S+P Ni Cu

=B <0.37 [0.17~0.37|0.40~0.90|0.80~1.20{0.15~0.30| <C0.010 | <C0.015 | <C0.020 | <<0.30 | <<0.20

5.2.1.6 THEHRE

5.2.1.6.1 HEHNELENAKT 1.5 mm/m,BENARTHERAFRERN 80%.
4
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5.2.16.2 WEWHIEEANEHL T AT BENEE, HERE, NEL2ER, BERLME
%, ERE R L R EE B R RN TR AR B & /IME .

5.2.1.6.3 T&EMEMBEMN % GB/T 5777 WAEERATANMENEFHRGEE, NS EK
S5 U2 FALZE.

522 HEZEMH
5.2.2.1 W

5.2.2.1.1 BEMAHTUEREERRBENIE. SEOEERMEE FE AR E REMNLEE
HEERIEFIRZ A BB R BN

5.2.2.1.2 BEMBEEEMBEAREBFNASHENYERTERITURERALE, FARESHIE
4.

5.2.2.2 #H#

5.2.2.2.1 ZHEBRERNTEMALEN BIHA 4 FLT LR L,
5.2.2.2.2 £ 4ERHRIRIAF AR M E R ESRAT LR ERALE . F A RE G HIER A,

5.3 &It
5.3.1 —&#;E

5.3.1.1 ZAXAERBLERITAR, BERBEHHTE LR .S ARIE, DL 25 58S B IA #
BEAXGRAEHAE BAXAHEZFRE.

53.1.2 BHNATESSHEEESEREE. B TRERGRERAMIIBHRBEERN N RESL
K. WRLENBEEERE, ANERTEFRUNT BITE.

53.1.3 MM BANEHENBEATBNEEHTRE, WRER. BSESF A KT 0.005%
0.010% , 3% M T A & GB/T 4157 FHARAL SN A1 B MIRE (N S FHER) , VAR EFRFLREE K
F 880 MPa, {2 ERRAF 1 000 MPa, #iHat, A BB+ EHE IR3R B A9 4R IE(E B AR B W S 3R B AR IEME
B 90%.,

5.3.1.4 SELSESHAEREES P AAHIIEEN P 8 1.5 1.

5.3.1.5 WIES/MNEIHEBE SN ABESESHEARIIEES P B 1.3 4.

5.3.1.6 SESESEE/METEBREANRN/NTEIPRHAEME. IRIEERZREBHAB/ARM K
BHTEAMBEZENRTEESENEE . SEN I HMNELER 3 HME.

£3 ELESHEALEEAEANRNMIGTEEEN

FHERE YN B/NEIT BB EJ1/MPa
BEASE > 2.75 2.5P
FRLT % > 2.35 2.35P

BEFE =235 2.35P

5.3.1.7 MRFABATHREZESTHRE(EAHBIBFRERIONTER . EXHBEESH
B R RE YR, N ESSHETHREN B ERREN AR TR NS/DRITRBES
TR 44T, B B S B A A BB R B L F1 43 AR, SR 4R N T BRI AT AR 3 BIRLAE

5.3.1.8 MERARLSE, BT ERCRERE B SRS R BT AR F B ImAER.
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5.3.2 mEPEM

g e b T R R EROE TS R S A A B SRR TR O R A DR S
BHESHB T LE B

5.3.3 MAEY

$5 B4R GB/T 8335 RIMLAE . JE I BOJSEE , Y AR IE7E 7R 52 R R i 7 R SE. 70 40 & S B B
ST .

53.4 BRAKLFERBRT

REHLE AR AT — S B R A B R T LR IE B S S E AR RE . B E R SR
R~F 77 8 BLI % B.

5.4 #liE

5.4.1 P BE 4B 45 A S ¥ DA A AR SR B L S BL AT A T B B BRI SRR LA B HLE
5.4.2 HWE—BRATIIHETE:

) DIGRER . RN E AR, 28 E AL SRR R ML D R

b) LT EME N FEA R, ZBUR O

O DL EA R, 2ok E B BRI R L O R
5.4.3 BB %] BT R LM R BG4 B X AL 2 R4 AT RE, A AT 354 GB/T 223 (BT A WA
GB/T 4336347, RN S 5.2.1 HEXK,
5.4.4 WIEARRHFITEELE.
5.4.5 %HTME 2R R AR ZE K O BT R TR A EHERE.
546 XNAEMESSENEERBANRATAIEHAGEE.
547 HERAMEE, NERSMESSHERAYUAKAT 200 R LA EREH WA E LS
BEER .
5.4.8  HAh R Py RN E A SR I B HEAT R AR B A0 T, B AL B R £ 2 VT RE A B T EHEAT pLs
K TF R MK oA e A B kA R FE 7K F B0 IR B0 A R B K A BT, BB AE A R R R A
EEARRIKTFAE 20 CARPAMEERN 80%. WERLEFNERFETERKN.
5.4.0 LSS R RN B E A EHEH AT BN AT A 5.2.2 RUTER:

a) MESHMIRE L BN GB/T 4612 R ;

b) FHELBHEAESEOME GB/T 7690.1 WE;

o SFEMKGRIEE N GB/T 7690.3 B GB/T 3362 fli%E .
5.4.10 ZZEF1E LR HITE SR T Z 31T, 3F#% GB/T 19466.2 HMERFTENELEEE &M
BB LA R ERNE .
5411 NESSSEAERBRIHGHESAE. AEEANATRKERRESN, EAATHS.3.1.7
HENBEEENN LR,
5.4.12 BESEAEKERRE, MHAFHRETRLE, RNAREKE.
54.13 MEOEZHFR RTHAZ, % GB/T 8335 ARG ERNIE .

5.5 B
5.5.1 i

5.5.1.1 JEW R GB/T 17926 WA, MARAMELE HAN NS B ELENRBEAE AR
6
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G,

5.5.1.2 BEAWAKREBEENNKERREN, AFREND :HEESENIERENL CE
5 C,HRKERMNAGHERITERAZE.

5.5.1.3 ZAMEEEWHTHEME GB/T 33215 #7HE, AR/ TRMNZ LMK E, HFeERIE
SHE 6.2.10 MEK KL,

5.5.2 #HHE
MERR,FESRENREEIERARETX.
5.5.3 g
IMFTERERIEE R AT H XS .
5.5.4 MHFEL
R BB, RS B R AAZ N % GB/T 8335 BAERIRHERIALE

6 HBEHE

6.1 HEE
6.1.1 BEMBERE

WEERERNZERR CHABFAELESERENE., WERBEAZMNRARKEEARTHNESR,
HRETKEE.

6.1.2 EMEHERR

FAEYMRBREENNERSARE P ORME, METRZEDNAAEKFERA 1/16, 5
MERBERZELSH 20 mm, RENMRANFEHNESSRAR. MEAEHEREENE, ELNR
E 1 min, REHEEREERIZATOXERFEER WEETFERAL.

6.1.3 P9.5MR

BRkE, AENTRAETRASEEREARE.
6.1.4 BONEL

B i1 f# GB/T 8336 SRAHNARER EMKE .
6.1.5 HWEALEREZMEEERIUE
6.1.5.1 EX#

BURRZEOSRINT -

a) BUREERALILE 2 7R

b) TR LA R A o ER AR R S W R R 5

o) BUREEE . BIERAE 14 B IR 3 A, R 4 .
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R R RREER

b, —HHERFRRBREE;
1, —hI R B IR A AR B .

Qo

: 5,<D,/8,b,<<4a,

b
1

A E

H 3

HEHERRE
mERBEMAEUTER:

6.1.5.3

a) #MELI(3 mm~5 mm) X10 mmX55 mm, (5 mm~7.5 mm) X10 mm X 55 mm 8¢(7.5 mm~

10 mm) X 10 mmX55 mm A V E ik O 8 0 REE IR R

b) REEBRR T KRR GB/T 229 #1475
o REHFEFK GB/T 229 $h17.
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6.1.5.4 XTHRE

RERBNFEUTER:
a) [FIFFRL BT B P BE b FIURR T 35 3R A AR B

b) EIEREGSE RN A REE R 4 £5, HARR AT 25 mm, B HES R 4 &R 1 HRFHETR
ERB, RB TN FRE N E TN T, EREEREARRNRT 12.5 pm, HAFEMAKX

F 2 mm;
o REH&FMRB TR GB/T 232 thi7, REEHE 4 #HITEH.

I~ =\
11 \

! L
Vo

v
i
[
[
[
LA
D¢ [
L
E
[
[
L]
[

~D¢+2S,

WIS
D; —BLER;
S.. — WIEBEEIHFHEER.

B4 REXBTREE

6.1.6 SHREE

ERRENFEUTER:
a) AT MR R B i BB, AR & R AIRK I R # GB/T 13298 $447;

b) BEBERER GB/T 224 47,
6.1.7 EEEE

JRERENAFEUTEKR:
a) BRRETT MBI A P BE BB, AR B R A IR B |
b)  RAEEHE E R T RARE BA BRI S BB U E R B R E A

o REFEH GB/T 226 #47.
6.1.8 THKN
RIS FAFELR B S AR, R M % C 34T,
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6.1.9 EEKRN

BE

MR FEES KN L3 GB/T 230.1 2 GB/T 231.1 47,

6.1.10 KERWIXE
% GB/T 15385 MZWRB I HEAE ¥ BAM T HTKERERE, FFREFERUTER:

a)
b)
o)
<))

BB RN ER S
FEHEEMAKTF 0.5 MPa/s;
) B4 M TFF 25 2 A RE R 1 B (] UK B

6.1.11 HmMUSHHEH

# GB/T 9251 #i %
6.2.4 KEBHERE

o
&
|
W
0
"

2
%
-

—}

8
0
%l

?%%%

4 M
N
D
P
D

i
’/ge
y

(7

i
"I
W
i

N

# GB/T 15385 EMRB T % . A H RS AT K ERBIRE , AR U T ER:
a) EREPARNER S
b) FEEEHES SO%EMAEEERNAAT 1.4 MPa/s; BRI E S 80 %5 KA E&E
KT 3.5 MPa/s, MR ZERIT I B/NBBES TRE S s
o WHENFHRBESZSHBERRKNEEAR;
d HFHLHEN-HRSES-HKEHELK.
6.25 SEMHKE

FEAKERB AW % GB/T 12137 LB MRB T BHTIERER KEEAN P.
6.2.6 EERENEFRRE
# GB/T 9252 EMRBF 5 . ¥ BEHTHTENEFRR FRMNBELTER:

10
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2) BHREATBRMAET 2 MPa, BHAEN ERMABTESEHENAFHAES Pas
b) EABEFHEFEAMBED 10 R/min,

6.2.7 BRREEENERXE

RESERNOT -

2) BEETHWELESHEETEERNMET 65 CHMNEBERET 95X HIFFEF 48 h;

b) REFESSEARERET 65 CHNEBEARET 5% MAEH#HK GB/T 9252 #HITES
EARRL, KA
— BEHREATFTBRMEAETF 2 MPa, BHREN EREAMETELESHNYFAEN Pas
—EAEFEENABE 10 K/min;

—EAEHRE 7 500 K;

0 BERESSHEETRENREF MEHEHELSEIZAEERET 40 C;

d FESSEERERET 40 CHIFEFH GB/T 9252 #TENBEHEE, K+
— FEREATREAETF 2 MPa, BHREH EBREAMETFARIIEES P;
—EHEFERERMAED 3 K/ min;

—EAEHFE 7 500 K;
o) WELSSEF6.24NHEHTKERERE.

6.2.8 MMEMABERIKE

FERERET 65 C,BESEMAKERMMETFFHEN P &4 T, EE5MHHE 1000 h. RE#
6.2.4 M EHRTKEBRERE .

6.29 REHRE

BAANTF 7.62 mm WEFR#E, 55 1 RAEFRRSIESAEAATRIIEES P ES R,
FHNELRLEBESSEO—NRE. TR S HAESHRE,

6.2.10 MBI
6.2.10.1 ELSEHHRE

LSRR RCE I ERA TN RIE £ 5% 100 mm &b, R73R A€ R #HARET IL K MG E# 8
ARRAEEEE. £BRERA N RN R EARE .

6.2.10.2 XiE

KB 1.65 m, KIE4H 753957, 76 K IR K B 90 BB 1, K s Ior B folh 2 48 8 SOHR T 3 Ze A B9 5
K.

6.2.10.3 BEMEAUE

ZFOM3 AMBEBLESSETUYSRE, UNERERE, KRRERANT 0.7 m. A&
BHARD b kG E BN AT R REBRALKANT 25 mn HERERT . HRAET. &
EREAAT 30 s KRt EL ER—RABRBHEEMESTRANETS.

6.2.10.4 —REXEEX

ARRSRESKBESSHEMEINAFIAES P. KERRN, MRRAKFESZIRERRE
11
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BIEREE. SAE, KEHRERR 1.65 m WKEFRESTENTHRERUE NS, KXE
5 min N, ZAMA 1 RBEEEREBERT 590 CHEREHNREIBTANBRTX—RE.

X FRE<L65 m WESSHE, XPOMNENETAERLR LR, HTFRE>L.65 m WESES
LT IIERKE:

a) WMRESSHH—HEAMERE, KEFHRTESTRNS —IR;

b) MRELSMHFREEAMERE, M KEMETRERERNFTOME;

o) MRBELSKHFATERERMEY, NETEENTHETARAAERE . —REKFEF LA

FTEESHEKETR; B—RKEMAZR I — RESSH, FARES TERTHRMRTH—%.

6.2.11 HLBFRKE

WESSHESENEENE T AN TRHARE, RERTEDHN . —FKEXKEEN 25 mmX
1.25 mm, B — &K EXEE R 200 mmX0.75 mm. R/F5#% GB/T 9252 #fTENBEHARR, HFE LU
TEXK:

a) BHREATBREAET 2 MPa, BHRES ERMAMETEESHBIFRE Pas

b) EAEFEREN AT 10 K/ min;

o) EABFEELEHARBEEL 15 000 K.

6.2.12 BAERE

FRBERER 0VHRBAR(FEERN 1219 ¢/cn®) BRAEMKEENMETESSRENFRES
P, MESSIEEKEESERE 100 h, BHEREK 3150 mm ERHEE. RFHK 6.2.4 HAEHITKER
WA .

6.2.13 REBEEREE

# GB/T 9252 MLEHRB T E . EFBAE THEAEABRRRR,  FRANBEUTER:
a) BHREATRMAET 2 MPa,BHREN ERMNAMETFAKEREES Pu;

b) EAEFEFN AL 10 K /min;

o ENEARZFESESIEAMEE 45 000 K.

6.2.14 FEEETRE

EEERET 100 C,EBLESEMAEEANMETHFAES P. £G4 T,ELES5EHE 200 h. AFE
#6.2.3 f16.2.4 IMEHTKEREAKERHERLE.

7 teBAN

7.1 HREMERFERKE

7.1.1 HEE
7.1.1.1 EEMEHEAE
BEEMEHEAZNAEUTER:

a) EBEERERNBSRITERERTCY;

b) HEMFEHSERRNBLARIER D BE1%;

o HHMEAEER-ABELINERBEASRE/MERZE ANESREEFHIERS 2%;
12



d HHEELKEANELEERKERN0.3%.

=2

ERZEHERE

GB/T 24160—2022

EREHERERENRNEZSHEOAFRIAES P, RENEADT 1 min, FEEFAMNE

e

E: URRARERODRERENEAER B, ZRXRUTHAEEASEERRRE.

7:1:1:3

W RE SR TE BL

a)

b)

c)

7.1.1.4

SIS

FELUTER:

WHEEEEA SPREAEEEE, ANAEART AR 778 HR EX KEERMEER
BRFG , X AL B i vE 1B BLRY R R B IR M B B B T B HURE AR, B RIEE A T

BE;

WEESRER A SNREARLA A ER AT I A9 48 7L 45048 T R E AL B2 » S R R B Ao i R AL T 7
EER BRI R EE;

PR REL B 3 R 5 R A O [ 9 S 8, SR RN LA IR FE .

MO RELY

MONBINFEUTER:
BOR R RSP RI/AZRN % GB/T 8335 S AHRARERIFE 5
BYERE FEA TR FRUKRBLREHEEEN TSR ERER;
B OEEERMBEZAND T 8 MNERE;
BUERMENHEAZHEAN KT 1.5 mm,

WEBALEFEETEEERIE
PRE R 22 K JE B K BRAL 2R, AL B R A RE B ) MR RRE AP SR 4 IER.

a)
b)
c)
)

751425

7151551

=4 HNERNHZHERE

HEHHE

Eir

LWJEE K Re./Ra

<0.92

LB PR E R./MPa

>HE WRABRIEE, EARTFRITHAEE LR

S JE fR38 B R../MPa =HE MRS ERIEE
BIEHERA/% >14
HAEFEE/mm >3~5 >5~7.5 >7.5~10
REEE/C —50
WEHEE ew/J s cm™)
FHE 30 35 40
BAREE/NME 24 28 32

7.1.1.5.2 AERE
REFHEFN IR B LERNMERS HHE.
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£5 RETHBELEREX

LM H B3R E R./MPa ZEZ.LER D;/mm
>580~685 48,
>685~784 5 S.
>784~880 6 S.
>880~950 7 S
>950~1 000 8 S.
7.1.1.6 £HEREE
SHRBEERNAEUTEX:

a) HZUKRHEKRER,#% GB/T 13320 F=HIPREFE . 1 R~3 RN EHE;
b BBRERESERMEL 0.3 mm, HERMNEL 0.25 mm,

7.1.1.7 JEFES

ZBME, HERE ERNEFRTLREL A REE HEREFRE.
. URRAREKDRAERBHEHER BX.

7.1.1.8 THRKEN

KRN IEE # 6.1.8 HEAT LRGN, B RUFEH T A KER,
7.1.1.9 EERED

PR AL TR S 4K 6.1.9 BEATHE AR , B (B RLAF & A1 Hivib 3B /S 98 BE B BT X RL A BE L R .
7.1.1.10 KERBHXE

KEBBRRBERNAFUTER:

a)  SEYBRBEIE SR RRTF RN R BE T 5

b) RSN, BB OGRS SRR L

O EEEOR NN, B OBGNA W B IIE. B0 EANE A HERERE.

7.1.1.11 RMUSHABHEE
RBERNAEHE AKHE.

7.1.2 @EESHE

7.1.2.1 EHRENFMHRE

7.1.2.1.1 BEEEAWMHERNIEE <. ARET 13.8 MPa.
7.1.2.1.2 BEEEAMBHRIRE o ARLKT H3E AL A RIEHE.

7.1.2.2 EZEHU

ALY FERR FEHR RETEUKERFRE.
14
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7.1.2.3 KERRE
EXKERBENT EERBEARDT 30 s, EAERBE AL ERE HERMBERAEEE. #HE
ERERRETHERAMAKTF 5%.

AKERBHRETNOBESESHEINAERNER , KEBRNEENRE /M.
Tl KERRERMEIER 40.675, KEBRERF 40.6, EERT A 40.7,

7.1.2.4 KEBBRE
DY VAVASRERZ ST

7.1.26 ERE

7.1.2.10 REERE

e 6.2.10 BIHLE FEAT K oot
MANTESSHENEREN P, E5

7.1.2.11 RYBREHE

HHLE B G B BSE SRTETR 6.2.11 MM E RHATE NI E 3 000 WETE . AR
B ATESMES 12 000 K, R iFHE R ERNER .

7.1.2.12 BRERE
#6.2.12 HHEZ2BRARERRE  HAKEBHEHNAMKT 5N HR/MEIHTERET .
7.1.2.13 xBERRE

% 6.2.13 PLEENBHAZEAEMTER REABEF B 45 000 K. HMERMEERE. XT4E

HWER B, B R4S e B O BB RIS, ZE AT 0L T HoAl & SR AL A DL TR
15
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7.1.2.14 SEREERE

EH 62U WA ERTERESE, EAERRABHRABN A FFE 7.1.2.3 f1 7.1.2.4 BHE.
. YBBEARTEEEN 102 CH, AMUETRE.

7.2 BKXKBE

7.20 FRMWESSHENEEAEAEATERRE ERKXBRHAERESETRMEFNR
., ERRNREAREH, WANBRAHBES RUBEAEM.

7.2.2 BRXRBFEAENEER WERLEELFTERERIE 1 RKERERE 1R,

7.23 HRARBFBESSHENKERN KEEHRAR I R, FREARFRER 2 R, RELRRE 3
R, kR 1 ROnRESSERATERERMETFE 2 D) HRE 1 L BFAHERR 1 L HL
ARRB 1 B, MENABERRE 1 L EREEEAEFRR 1 R . AREEEEE 1 RAIFE).
7.2.4 FrA#AEREAR M A ERMESSRERRE AN ETHRAE,

6 HREMEREIE

T H & BRRR S b e HERE
HERE BRARR T

BE ~ = ~ 6.1.1 7.0
HEAZ v — N/ 6.1.1 el
EREHERE N = N/ 6.1.2 7512
ARV N . N 6.1.3 7.1.1.3
O AL N N 6.1.4 7.1.1.4

h AR N/ ~ — 6.1.5.2 7.1.1.5.1

w | AERRE ~ N/ == 6.1.5.3 7.1.1.5.1
B »ERe N/ N — 6.1.5.4 75152
EHERE ~ N = 6.1.6 71526
JRERAEE N N — 6.1.7 717
vk g R N — N/ 6.1.8 7.1.1.8
BEEAT N = = 6.1.9 7.1.1.9
KEBEKRR N N = 6.1.10 7.1.1.10
BiAL S0 1B iR R N = = 6.1.11 7.1.1.11
ELEREERENIEE N N/ — 6.2.1.1 7.1,240.1
BELEEHNEE N ~ — 6.2.1.2 7.1.2.1.2
& EBHEEHIR N o ~ 6.2.2 7:1:212
% | KERR ~ — N 6.2.3 7.1.2.3
| KEBRBERR N/ of - 6.2.4 7.1.2.4
B gmpnn 3 - v 6.2.5 71.2.5
FREAEFRRE ~ N/ — 6.2.6 7.1.2.6
RBEREEANFEFERE ~ . = 6.2.7 T.2.T

16
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®6 HEMEEWE (5

i H &R AXRK o oA FI R
HERE BRARE TE
IE R AR RE L N = — 6.2.8 7:1.2.8
RERE N == — 6.2.9 7.1.2.9
B | xpRn N — = 6.2.10 7.1.2.10
i HOEKBRE N = 6.2.11 7.1.2.11
| BRERR ~ == 6.2.12 7.1.2.12
FBERER = 6.2.13 7.1.2.13
BREETRE N = — .14 7.1.2.14
E: VRS 1 S ERAAEEREREE.
¢ R TEEER FARERERORBENESR, REFHERBRETABAREAR(E.
b BALE N R R R Y 5
© EEMEH
7.3 &t g;:%ggg’-" A W _ =
Bt Al AR . & o Y
N T A B AR E R . A PR R T R4 R mEHK
R /NTFREF 50% , NN S g 778 RPAs ; R 5 /) Je5 SOBBE s 3 ) HUE B A
EENE S Ay o s B
HETHE
28550 2 BEE|¥EREN| k& | R |BRIE | RAF Jivd BEZ | BEMLSA
B il ¥ IBHARE| AR | KR | &% B ER RE: | BERE
FEAREET < 3/ — | = e 4 J =
P REAE R N N ~/ N N/ v v N A
SRR N ~ N ~ N ~ N N N =
W BE #1 K N = — | N N N N —
EREA<20% N/ — N — — — — s _
EREE>20% N/ N N N N o N/ — — —
KEEL<L0% J — — (L= = = — - -
KEZEL>50% N/ — o] JEl = | — - - e bl
THREABH<20% | < — ¥ il IS - ot i i -
S LA J — J | =1=1-1-1 - - —
L Rt i - o — =1 -] = -~ — =

17
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%7 EHEEFEFHTEIKRORBTE (8D

REIE

BITEE KEE I BBEEE|SERES| ki | T |RIFE NOYUE|MERNS | BEREZ | BRSNS

BRR | HEFRR | BFRRR| XE | 2R | R BRAR | BERERR| R | AREAR

Ry E

FELZ

v = | v I|=-l=-1-1-1-1-1 -

HEE

— — e \/ — = = — = =

¥ VIERAERBERRR, T RAIAHERRRE.

* WIRHELBEREMRT 102 CH,EETHIRE.

* AUFRR KBS AT .

© {RRREE RS S AR BB .

¢ (UFR PR AR A PR A E R, RAE MR L AL, EHIABE AT 880 MPa M.

7.4 #HERE

7.41 #HEBERBTENZE 6 WHE. #HERRFTENENREY . AERLEEZ T EETNE
1 HLKERERE L R.

7.42 HERBRFBESSHENEEN KERERE 1R, ¥FEEANREFRRLA.

7.4.3 HBRENBFRBAER T IIAE LT

a)
b)

c)

<))

e)

MK, BHE 1 REESHE, EAERHRRECAARST 15 000 K;

MBS 10 MEFHE TR —ZHEEIANM B TE FERITEENRESRAEF, L
7.3), AEARHRRB W BEESEE LR ORB PRI ED 22 500 WEAEHRE AL
REBEH,NEABFRET R EE 5 MEFAHER 1 RESSR;

MEELE 10 MEFHETH R, BENEFRRNESSRE LR DORBEFEEE
/> 30 000 KE BB A MRS, W EHBEFRR T UBAS B E 10 MEFHH
Bl RESSM;

MEBE —REABHFRBE, FEEE 3 M BNERGRERNAT — M EF=# PR 1 RES
SEEEABRRE, LMERE ER DR o MBS HRERE;

MERSTHEHRE DR OARAFESERNENBEHF BERE (S H1R 22 500 RF 30 000
5O, MAEDEEE ) WHEHBERRRIE, E4H 10 M, UEFET b o) KRS H#H
EARFREIAE.

MEBELESHEELR 2) DR OREH, FEEHEZE A 15 000 WHER, Mi# 7.7 WEFLE,
REEREEFUE. REEAZMPHR 3 RESSHE,. EEHTENBFIRE. WEFE—RE
2= IR EE] 15 000 WK, M ZH B SN HREE .

7.5 EROAKRK
SHE—HEKAEFHEAESSERNESNHFFZERRR. KRTEER 6 HHME.

7.6 AL
BEHLEARE AT, BERE RS E SRR A R R BT A .

18
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7.7 EBHEM

MRRBERA G, ZTIIMEHTLAHE.
) MEAREREHTRRBAEFFRWEBRZFTER WNEFAR; MEFABEREHE, M

B RIAE T

b) MARBBEER, MREEXBEASHEER:

D mBHAAERES THRLAEERK, AFN P RNHEESSHNBEEERA4E,HE
ERAERECRN Z TR EFRAEK A RENRIERTTER ; 2 5 8 R4 E K A RE R
ERFHEFHTHERE;

2) WRAEHEHTHLEZSINFRERERS, MAEASHHESHUIRE.

8 BREREB.EX.EH.ME

8.1.1 WHEHMMHBHES HAEAMS N AKAEIMCERBER O MR mER.
8.1.2 N ERESSHIEEHMAAERE, FEANT 8 mm, FFid Al EEL SRS M ITHE
Pric B E AEAREE A RRE.
8.1.3 #ELSHEMIFCTENELEETIIRNE:

a) SHES;

b) FRXHEFRS;

o) FRENE;

d AWEH,L;

e) AWIAEES,MPa;

D KERKES,MPa;

g WHEEMTEE, mm;

h) BIHERER.4F;

D HEFTIERS;

P HEBH;

k) HIEBRMEIR;

D #EBRMRS;

m) MREHRIE.
8.1.4 ARICNFAE 5B IE M.
8.1.5 H/ WEREZSH . INABREBENMNEERER ASGHRANEFRERR(WM_EE . BT
BRE) MENESSHETRWETFARIE. EESE=RBEFERIEMCRNERNESKEZLEY
FERYE LERFEIFXINAR S ARKE BB AT EY AT 28 AT E R A ER.

8.2 RE

8.2.1 HELSIMEREAET, MEREIIREHWTE FERY, HETRAGFTHRE.
8.2.2 WRENBHNEE,FNAESHE . BR. ARIMAEFRKE.

8.3 HI#

8.3.1 MEAFTE, MATRBL) , R O PR AT M L& &, LAB7 IR 7575 .

8.3.2 RIRBRITELETMRB A RIE.
19
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8.4 EH

8.4.1 WHKMKEHIMAAERMITHAERAE.
8.4.2 MLESHETEE G A E AT, BB IR R AR, R RER L ESE R R

8.5 &
LSRRI A RAERET . TR AEAE AN A L U R R BT $2 B9 B MR R

9 FRARIE.FRERNPENAERRREIERSE

9.1 FmAERIE

9.1.1 M e R ESS I RRAE S AHRIE G RRAHIEAME T A#IE) , BN AP #4E7 &
FERUEAS.
9.1.2 W FRABENZEDEEUTHE:
2) EHESMFIERMLIR;
b) BEHSHET;
o) KERKEEN;
D ARIIEET;
) REWRKREN;
D HWEMEZFHES;
g) HEMBLZREES;
h) WM EZREES;
D ZREHEECREREGREE;
D EWAER;
k) W RERIT;
D #HEFEA;
m) EHRKFEY;
n) FEmirES;
0) WLESHHRIHERERGER;
p) HEHEFTIERS;
Q SEBEIHERMLEIR;
D SEEITFHEFATIES.

9.2 FRERBHEE

MELAESUTHE:
a) FENE;

b) ARIIEET;

o EHRKFY;

d RIHERAF®;

e) PR

D REFRAEEFI.

20
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9.3 HEREREIERE

9.3.1 HERXRREBUEHHHAR  NEEAXHFAENHAERLETE, WK% D,

9.3.2 W WEMELESHE.BNHMAEHERBRREIENAS. ZRHEZSEEF-MULAFN,BE
FRPHNEREREIEABRE .

9.3.3 ELSEFERMNZERFESSHENRBICRAHBREREIERBHEHH (RESR),
AT LUR A B FREKRTAORETR . RENEAMNDS TRRBEIHERFR.

21
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B F A
(e
TSN N E MR

Al EER

AREHE TERLENBEKERTSRANESSHEAEBRFREREERR. EAT
PR KT 880 MPa KA fE.

A2 HRBAFZEREX

A2 BALERAERIRRS T RS AN R &I RS, HAK GB/T 4157 MEK T & A HfF
REIIT.

A22 BREBALERNEHRB OB 3 F. RARRENA— RRE RO EETRAE
BELHEMEERERT LA A,

(——\ g

( f

]

FRBIFFS LA

D—REERER;

GC—HREEK;

R—EABERBLEREINEE.

. D=(3.8140.05) mm,G=25.4 mm,R,=15 mm,

B Al BUSHEABHRKBHEMRE

A23 RBBRBEH.5%(EESE)M=/KEZB4H(CH,COONa « 3H,0), IZBE# 4 pH 2
LOWBEENER. REEBRMEZETHASERN 0.414 kPa WA ERRSE(HARER EL
A .

A4 XTEZERB R B AR R L AT R BB L 7 B B B 7 B B/ R B 7 AR AE{E
B 60%.

A3 RBERHAE
BB 14 hiRB AN AR EHH.
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Mt ® B
(ERH
NDE BB R~TH®EAH E

P9fE NDE $tfa R~ Al B AT 77 B E
a)  7E PO RE SR PO BE I AE SR SRR . YRR BRAG AT ZE SR D BT AT IO T 5
b) LB EERIET NDE & RN W KEMRE;
el S AT E I ERR ER AL
I 6 458 4 T A A2 1 R B R 4%

FERNTEALE K B R
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M ® C
(FEHD
BrRa

C.1 #ER

AMEAETRRNEGESGNFE. RS EREATRRABHE T ZNEFRUEA
WA LKA .

C.2 —RBEX

C2.1 BAERMEEAMESAXNNEEEYEDRN, FELEERNE CL2AEHXLREHA
THE, ANESEBRTLERES TAFRELEE. RENAREAHRIEBRREATIES.
C2.2 MEZEAERIARBNEBCEHZETHENUAREZANDNERREEE LW TS EF
RIIRE N REARNZESEE IFDRBEERUEHKIES, ERRWURENARNEDER NS
AR AL .

C.2.3 # il pufE B P Sh 3R T AR DA B AR 45 HEAT VEBR RO R S R IR AT AT EE R WA & A

C.2.4 RERAKWRSRBERN, BEFRTURAZBEARERE.

C.3 ®BAlAZE

C3.1 —MRREEA Rk AN HTEEREE., FAAERHERNH S, BAELI0N
DI, EREEER /N TFRELNEHEE ELNE 0YSHNES) , RIEEBEREELSE T LR 100%
C.3.2  Rr AR T B P B AU BE A 16 RS D BRIG . A0 U 10 A B, 7 SR WAL B g R 1 4R 5 5 R T
5 160 BB B, 75 S FELOUL B g 9 Bl 160 4 s 4 10 VS [ R U0 6K 8L 7E P RO BE A0 1) AT

C3.3 WTFAEEKSERIEEZEMREBLNART T TR RERE. TR, R
B C.1. ZERXASRERAL, N B 5% BRI G, BE RBERER 6 dB, EXFMHERT, NAHR
9l P BB B 4 5 S R B B SR AR B A B, I RN BE A B SR, T LR AF TR,

C3.4 HEEERNETIRITF A AR AX LEERREE. MAREEEFRERERN
B AL A T 506 UZE B RIRA R RS K BT A4 NIBAR R e R A R B A5 EATEAT I .

C4 MLEHEE

CA1 RIEEEYKEON WS RSN SENNEEAAMNERMEREE . MRS FE
BERg AR, X RS RRI A B A TERFE R B ARBRIE .
C.4.2 RIFEXT HRERE AN RE AN T\ AR | A TEREE TXEATBREHNESSFERUESETAT
Bk e #R BB 5 TE BT 9 IR 51 .
C.43 ATBMRTFAZRCLAE C.2 FE C.OHMAFETIIER:

a) ANTLBPREKE E NAKT 50 mm;

b) ATHBEREEW NAAT 2 BRE T, Y4 EHERTLUREE W X 1.0 mm;

O ATHREEET NETHERHTEES #5%+0.75%, LFE T &/\H 0.2 mm, &KH

1 mm, BiRAFE A
d AI@%B@V‘]%KE?!%EZ@?%‘J,@%T%m%ﬁ%ﬁﬂl,ﬁﬁﬁﬁzﬁﬁ%;%m%’fﬂ%ﬂﬂlﬁ‘f’ﬁ;ﬁk

TR ERT .
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a

i
&
-
i

N

,,

W FS UL

1 —ShEREALERE;
2 — AREALEME;
E—ATBREKE;
T—AIBBERE;
W—AIBRBRE.

1.0 mm; E<<50 mm,

(54+0.75) %S, H 0.2 mm <T<1.0 mm;W<2T , 4 REFEHN TR W

=

b=

QEATREREE

B C.2
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eI S UL

E— ATIBEBKE;

T — ATHBERE;

W— ALBBERE.

. T=(G+0.75)%S,H 0.2 mm <T<1.0 mm; W<2T, WOREEE ER AT B W=1.0 mm; E<50 mm,

B C3 BEAILREREE

C5 EEWRE

R C.4 #L BONT H AR , V1R 45 BB 40 DX LU REEF i P S SR TET 3 A T 5k s 7 2 Y BAT A 1 8 » B ¢
6 HE R — B, A TR I 3 5/ BE AR 0 MR P A U B B R B A R B R B A
WE EREBRSREER. X HEEHTRERER, NS ERRN A ERRAREOEEDIHT
R FEAEE. EEERNNEEN, BENE. EREBISLXEENNEFER.

C6 ZERTE

KoY 3 2 P B 0 R T SR T 0 OB A T A5k IS5 B P LA S S R o P BESRTE R 2
VriE R, RS B E T AT A A A B AR

C7 KIEF

REXE HEAT R R B R B . RWIR S MEERRRRNL BRI ERUTINE
Sk, EATERE. RNANGRE &N B ELE M NI EEAF FHARE QUHE. 58
BAASHE SN SEEH R R ERREAHRS.
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M % D
(FEHH
EFRAEEXASHRENERAESZSA#AERRREBIIRAS

EFREHRASHEEAEFAESTRMHEREREIEHHLE D.1.

EHESEAES. BEMNE:
HEFTIERES . il 1 B4 .
EFE#ES . HEHE:
FRRERE FaES:
A ELE SR H. 85N 5= 5
e A EBRESESKETAEETIES:
1 FERRYEE
AFRITAEES1/MPa K ERE FE f1/MPa
AHRER/L KEHERXBES/MPa
WIEAFRIPERE/mm
2 E&EHE
23 BB ES HBRES
W BB # %
& 4 # B
#® B8 # B
3 WEHELZERS
TE/% G Si Mn Cr Mo S P S+P Ni Cu
FRvE(E <0.37 {0.17~0.37/0.40~0.90|0.80~1.20(0.15~0.30(<{0.010|<<0.015/<0.020| <0.30 | <C0.20
SEAE
4 fHEMHEE
4.1 WEEHH
MPEE JEREE BiEfKE WiEE .
anie R./MPa R../MPa A/% aw/(J * cm™?) R0
SRR
¥
S 25 R

B Dl ZAEERASHNEABHRENESSBE#ELEFEIERS
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5

WESERE

Bk EHRE/mm

BRAR
b EE WEE

EP& RS

6

7
7.1
£

%
8

RERBRIAKE
ZHBRRTHEELER RELAASHE.
KERBRE
M EE
S BEES: BHO.BHEE, EEA .

7.2 @EHSE

5. BEES:
EEENERRE

EHESHRS: EHEH LR BHAEHNTR:
RELER . FEMEEFZE R R R

ZRFRERSHRESS GB/T 24160—20X XHEX ., BEART&A.

BERREN(EE): HEEMRBEETRAE):
LERER: BRARA:
£ B H £ A H

ED.1 ZAEEXASHEANERRESZSAMBRRREIENRS D
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