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Gas cylinders — Refillable composite gas cylinders —
Design, construction and testing — Part 4: Fully
wrapped fibre reinforced composite gas cylinders up
to 150 | with load-sharing welded metallic liners
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FJ Recommendation on the transport of dangerous goods : Model regulations
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Ii

AEEFEHNEARZBREHEAE - KAEFEIE 05 LB 150 L 2 ~ & KH b
BRJ) Ry 450 bar > BEfEF R EXBESKLEREHZEGM B RABEE S -

# 2% : 1 bar =10° Pa =10°% N/m?

% Bl 8] & o5 2 H — A BN o oh PO RE o BOS RE A KL O BB o B B2 g & & A RE ST
B 78 DUNNAE 35 45 AL bF oh 2 B 4B 4 > B30 T e 40 4 s 0 3 A 4 (B AT 2 2 R & ) DL 12
i B ) sR A i R 2 B 4s -

AR AR o Y (B & A A

I

HAUX I 2 UEREES  BARZBEIEBANE  HE

B A% & & & 53 B B TH I 25 A 18 & Mok g Ab -
EEASKAREERE > HA 15 FHR/NRITER - HHESSE AT EE 60

bar Z s g B2 7 > HI

i A R AT BR ]

AIEELEEBRZREEGRG - EEAMERTE -
AEEREANEEBNE EBEEAS  BEBRNEERHAERELRYZE 25 -
% 1 I1SO 11623 MEE MR E R A S E N E LERA R -

SIARE

THIERERNBEAEERSIH > KA AR — 85 T 551 24L& i (B2

fi5 1/ 7T I ()
ISO 3341

1ISO 4706:2008

ISO 5817:2014

1SO 6506-1

ISO 6508-1

ISO 8521

1ISO 10042:2005

ISO 10618

1ISO 11114-1

ISO 13341
ISO 13769

Textile glass — Yarns — Determination of breaking force
and breaking elongation

Gas cylinders — Refillable welded steel cylinders — Test
pressure 60 bar and below

Welding — fusion -welded joints in steel, titanium and
their alloys(beam welding excluded) — Quality levels for
imperfections

Metallic materials — Brinell hardness test — Part 1: Test
method

Metallic materials — Rockwell hardness test — Part 1: Test
method

Plastics piping systems — Glass-reinforced thermosetting
plastics(GRP) pipes — Test methods for the determination
of the apparent initial circumferential tensile strength
Welding — Arc-welded joints in aluminium and its alloy
— Quality levels for imperfections

Carbon fibre — Determination of tensile properties of
resin-impregnated yarn

Gas cylinders — Compatibility of cylinder and valve
materials with gas contents — Part 1: Metallic materials
Gas cylinders — Fitting of valves to gas cylinders

Gas cylinders — Stamp marking
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ISO 13919-1:1996 Welding — Electron and laser-beam welded joints —
Guidance on quality levels for imperfections — part 1:
steel

ISO 13919-2:2001 Welding — Electron and laser-beam welded joints —
Guidance on quality levels for imperfections — part

2:Aluminium and its weldable alloys
1ISO 14130 Fibre-reinforced plastic composites — Determination of
apparent interlaminar shear strength by short-beam
method
ISO 18172-2:2007 Gas cylinders — Refillable welded stainless steel
cylinders — part 2: Test pressure greater than 6 MPa
1ISO 20703:2006 Gas cylinders — Refillable welded aluminium-alloy
cylinders — Design, construction and testing
ASTM D2290-12 Standard test methods for apparent hoop tensile strength
of plastic or reinforced plastic pipe
ASTM D2291-09 Standard practice for fabrication of ring test specimens
for glass-resin composites
ASTM D2343-09 Standard test methods for tensile properties of glass fiber
strands, yarn, and rovings used in reinforced plastics
ASTM D2344/D2344M-13 Standard test methods for short-beam strength of polymer
matrix composite materials and their laminates
ASTM D4018-11 Standard test methods for properties of continuous
filament carbon and graphite fiber tows
EN 14638-3,2010 Transportable gas cylinders. Refillable welded
receptacles of a capacity not exceeding 150 litres. Weld
carbon steel cylinders made to a design justified by
experimental methods
3. AEBRER
THIHEEREFRE N ARLE -
3.1 &4 (aramid fibre)
PRAKCARAR 1Y 2 4 B 4p -
3.2 g & (autofrettage)
BR 7 Il A AR & R GR < B N RE R B H R KBS M e A S ok A B2 - DLEUEWN
MERBRGES  RIMENTEREHZN > @S FHHEE -
3.3 WHEHL Kk (batch of liners)
AHENEBER  &RE - EE - S#EFEE - ©AHEE Mk S R EE
(ETAT) B A E R B E R > A EBELE 200 ELLT - I BB BRE 2
Booft > mMEGERENRNERR > -
3.4 EfE &K MmHAL kK (batch of finished cylinders)
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3.5 & 3R JJ (burst pressure)

ERAA A RPN ENEEES RSB > pb AR SE T > pbl -

3.6 WEET]m B JJ 5+ B {B (calculated liner proof pressure)

SEHEENER RN ETET -

3.7 HEMESMEE (composite overwrap)

MBS EM 2 HE -

3.8 5 ERBEHEFH (dedicated gas service)

EfECZRABNABEEHNERGES -

3.9 EE &4 (equivalent fibre)

HAHERER - HHERE  SAMEEZYEEBBEHEE 2 EEYEEE > H
2 AL 9 B R I B AR R BE BT AU (B 5 B A5 T AR TR E AU £5 % 1B N HY B4R -

.10 EZE A BE (equivalent liner)

P AE [ B9 Bk~ AR (R By AR ~ I B AL BR 0] 7 (Bl i & 85 s st A M [E 2 1) 3 45 1 Bl
HEZEHYEEE 2 NE -

11 HpER 2R Z (exterior coating)
MREREG.20) 2 Mk g > (FRIRESEEZ M -

W% ZEEBER/REWRREN -

.12 & (liner)
HEMHEHESRZANEE D BE—cBEw HEHENZEESR
BRhEE 8% -

13 EZ B A& (load-sharing liner)
BARABNEZEEMHEG TSR EEEBERET 5 %L EZAME -

14 YR M B (thermoplastic material)

o] DUEE 78 1% B9 9 5 0 2 0f BE ERAE B PR EOR R L 2 B -
.15 #h [H & #f F (thermosetting material)
o] & iy o B et 22 7 SUE L B B > sk AR L R E 8 oA AL B R A g 2 2 fm B9
W -
.16 TYEBE JJ(working pressure)
ELISCZSHERET > RAMARZ s PERERARBINIRE -
A7 EREASME (nominal outside diameter)
HBEREE  FAREAR TN > BEFAIEEANEGERER -
Blan : FFeAEE AL % e

18 B 3 B A2 (Type 3 cylinder)

U EEEES BAKZBIIWIE  1£ 8 5850 70 & In ik B T8 55 15 8 & #1k 58

Pl
i
X
*®
w
Pl
i

N
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& -
3,19 éﬁ%ﬁ‘@j}(test pressure)
CIEEEMBEE S BRSBTS -

4. FFER
T 5% K He R oy
FT 58 i o

Pb Eff AR nR AR

Ph HERE
Pmax  fF 65CHE R KERE S
Pw TERT

Pol R E

i NiEZBEABZABETNEINREE

i 0 BE = T fF BR 7 #Y 1E 2R B

Na AOEE 2 B K 4 BB 1 Y 3R B
HRETERAERZFEB

B BRBRERE

h BREEEREE

t BERNEERBRT)

5. mEHEAR
JE R 58 P B 2 28 FH A R e A & M AT A e

B AL
bar
bar
bar
bar
bar
bar
units
units
units
mm
mm

mm

By Tl AR o EHKERENGEEBOLTHE “BEE" VRAE
EEOHI C FTHE - B 8EINE I E MM E Nk -
ERERETHREN AN ERORE RBXAEREHENKRE > H2EF
EYELHENLE RG@HENAN -
6. ¥t
6.1 PJRE Ak
6.1.1 2L NIEE K EHIHE 1 -
> i 5
MRE TR | psEbE | poE s g i ot @ﬁﬁgg;g*ﬁgg
A ISO 4706:2008 ., 6,3,8,9
i
J25 1% o N ki3 EN 14638-3:2010 .5, 4,6,8
K &7 o WS A 7 1 E ISO 18172-2:2007 .5,6,6,8
;zg%ggg%ggpq na e WS A 7 H1E ISO 20703:2006 . 5,4,6,7
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(2R T7.2.4)

.12 HEMMEBEEGSHNEEERIE - FH R IMBAEAEEHRZIMEERFTEEXK
MmE - HIERFES] BEANE —EE TSRS MBS R AEE R
il DRI i

6.1.3 fK ISO 11114-1 2 7E > NIEEDIBE A THAB L BN G e -iE -

6.1.4 s AMHE  AIHMHBELREFSSHEY  HEDNESHNEMZ 5 AMHEE
g .

6.2 HEHB

6.2.1 SNUEHEGM B IEHIRELE - M EE  BHEBERTIREZREY -

622 FEAMEL —HEREY  BEZERMAR - REHEMHEMNR -

6.2.3 H&MB - BEEMAKHEKME > EBEMEBHAZEEMHBEEES XHE
B EZETEREANKNEE -—EEESOMBAR -

624 HEMBMEBEESHNEEERIE - PR R IMBAEEFERZIMEERTEEXK
mE > HERGELE EHANEB-HESSHE 2R &S R EHEA K]
W - MK HERRENEGREHE ol 2 HBREZH -

6.2.5 MR HE ZCHE T B A 0 A -

7. REHEHE

7.1 — 8

(@) — P < B8 P R S 0 43 4 1 JBR g e R B 1) BR ) e B - 5 B R A 28 B
B Jj g% 60 bar > HIZ NIEDERN R KRS HEER 30 % HERKERK
KN HE R AR ) 2 B B 5 88 B /N R 2B T HY 30 %
(b) Bl EREREM A& B EEBETL NV ES RN E
(c) — e 28 B Bt il 2 &1 &6 17 58 £ 4%
fFEAEEBSEHEA SR ESMEEER @A BEMEREHEEAR A
FEEM) HAXSEOEMNER  HABHEN - EEENRERE -
EEASER MMEAGZ P OMA L ME 2 EB O - 34008 2 JE 58 4 2F
MEEE A ARG BE N RS o Sk TR R IEE RSN E
1278 - 2 E G F S Uk AN Sy 8B (B4 SHER) > AIE 2 6 B
EEASBERN S ROEEEIH—E -
% T SI& T E 20 U ] Ay WIRT 8% A BLI 8% B BTN -
7.1.2 A BREE J3/N A 60 bar (1 [B] 5 75 % ME 4% fF A 4 PR > PR -
7.2 REFFFRX
T2l RRXE-HMEGERORE > EEEFAER - LNt aEREERESE
BRI ISR 40 7.2.2~ 7.2.3 L 7.2.4 ZHFE -
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7.22 HRANAEZ CHEGE(ERRR)TIIHEE :
(a) Mokt AL 2 5 7 SBR[
(b) RE -~ &/NEE -~ HE KFEEE - M&FoT 2= s
(c) B KEHIE
(d) BEERERL > GEHRRE - REBZFIE - RUEE 7.3.2)FHE 8 #EE
B A5 2 < B B oK E
(e) FABREE ~ R - FROTWFR R EFTTE
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(J) [P 88 a0 KRS 4 B R H At A KM R
723 ARAEAEMBNEEZ CHEEAFE(EARRR) THIHE
(a) MRAEM KL~ BE R E EREI
(b) &/NEEMRERE S
(c) ENEEMEREEEM — M (BIERIAE 5 L7 X2 m) - DUK B RS8R
WE A
(d) FAEEME RN IEE M — F B R R - B REERE
(e) M EMHEE  WIERE - EBE - B REESEREE ALy i
of DL AR R ) DUt By #e 6 il 72 - B2 T = B9 TH AL R 7 DUGE B 72 (B 6 &5 28
B o A #4 HE ) RO OB
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() BEEREN BAEAEREHEFE RUERER2 TR EZBERES
J& e K EE -

xR2 BEBEESBHEE

e By B K Y B
ISO 5817:2014 > £ 1 h=1mm+0.1 b {Hf KA
NO.1.9 [N ~ 88 ~ 8k b 5mm o
FOR & 4 IS BERT 7 “—§=%
ISO 10042:2005 > £ 1 h=15mm+0.1b > (EFE KX
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AN S = (T O AvAS AvANST
& < R IS B2 B h

O

ISO 13919-1:1996 > 3% 2 h=0.2 mm+0.151t - =
NO. 11 FgHt > & T 5 |smm. —HEhw .
RS R - “[<A%§& t
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NO.12 » R~ sm s H A A < 5mm -
%éﬁ¢2%%&%%ﬁ-z/4%§§ i
BEEE - e

(b) fEREHEHESRT & 1SO 5817 @B /KA B(HAHM - 88 - kR EEFEZE®) > K
I1SO 10042 (At 8 K H &4 )mE /KA B > 5 1SO 13919-1 (A A #) & E /K
# C- 5 1SO 13919-2 mE /KE CHNER HEE) -
732 EEMMEGEESER — &K ZE AN T8 E - DUE KRS E B b 2 4
JBEE OB E&ERNIG N TEEERERK S ZEGMHERE 41723
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FEAN L i R BEEAL AT iR A RE (BRI R EN B - WEHBRBEREFRNED
BEGEEG > AZANBEEAEHENEE -
7.3.3 BN EER - ZEGVREEER 7.2.3 SO 2 R HUR 45 2 AL
(EE) ZELEEEFGHANBEM BT EERAEZZE -
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8.2 [5 A S
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= R B -
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UN Recommendations on the Transport of Dangerous Goods - Model Regulations (as amended)
1SO 10460, Gas cylinders — Welded carbon-steel gas cylinders — Periodic inspection and testing

ISO 10464, Gas cylinders — Refillable welded steel cylinders for liquefied petroleum gas (LPG) —
Periodic inspection and testing

1SO 11623, Transportable gas cylinders — Periodic inspection and testing of composite gas cylinders



