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(f) Wall thickness. The wall stress may
not exceed 24,000 psi. The minimum
wall thickness is 0.090 inch for any cvl-
inder with an outside diameter of G
inches. Calculation must be made by
the following formula:

S = [P(1.3D240.4d3) |/{D2 — d?)
Where:

> = wall stress in psi;

F = at least two times service pressure or 430
psig. whichever is the greater:

[} = outside diameter in inches:

d = inside diameter in inches.
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1. MATERIAL : Cr—Mo steel / 4130X

2. MECHANICAL PROPERTIES

— Tensile strength, psi/MPa : min. 104,500 / 720
— Yield strength, psi/MPac Domin. 70,053 / 483

3. CALCULATION FOR Maoax. WALL STRESS

3.1 Calculation formula

D S Ss—1.3P
t= 25 0= St 0.ap )

P(1.3D2+0.4d 2) 1.7 P D2

— - — O.4P
> D2 — d=2 .o S at(b — 3 ©

t Wall thickness, inch /mm ;. 0.650 / 16.5
D Outer dicometer inch /rmm ;. 22/ 558.8
d imnmner diameter, imch  /rmm ;. 20.70 / 525.8
S Wall stress at Test pressure, psi g 70,000
=] Min. test pressure, psig /bar : 4,830/ 333

3.2 Calculation for Min., Wall thickness of Tube

_ 2z, /70,000 — 1.3 x 4,830, _ _—
t = Z=Q /7o,ooo T o4 < 4.830) — 0.646847 =16.4287 mm

Therefore, Use 0O.6507 )/ 16.5 mm Minimum WwWall Pipe.

3.3 Calculaticon for Maox. Wall stress,
s 4.830x (1.3 x 222 4+ 0.4 x 20.70 2)
222 - 20.70 2
= 69660.938 <« 70,000 psi, or
1.7 % 4,830x 22 2
= s — .4
S 4 = 0.650 ( 22 — 0.650 © x 4,830

71,592.938 - 0.4*%4,830
69660.938 < 70,000 psi 49
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4. Additional Reqguirements for Tubes
41 s - MC o ________ 3 ~ °
' - P
_ 394,890.445 x 11 _ D
2,486.5 _ g
= 1,746.951psi M
w L*< - |
4.2 M = — = e 4
8 (4 _
_ 26.05189 x 348.228°? - W
8
= 394,890.445 in.ib
- L
4.3 1 = 0.04909(D%~ d*) —— (5)
= 0.04909(22 4 — 20.70%) — A1
= 2,486.52238 inch?
) — A2
Al P d
A2 DZ— d*“ (&)
2
= 220'70 — x 4,830 =
22 - 20.70

4.5 The sum of
exceed 80 X of the min.

Therefore, 4.1 4+ 4.4 =

= 40,777.5 psi

and met the requirements of regulation.

two {imes the above each max.
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from Clause 4.2.2

Tensile siress{max.),
Hyd.

DOuiside diameter,

test pressure,

Inside diameter,
Bending moment,
Moment of inertiag,
Rodius{(D /2 of tube),

Weight per inch of
cylinder filled
with water,

Length of tube,
(including neck)

Internal area in
cross section of tube,

Area of mefal in
cross section of ifube,

37,283.5 psi

tensile siress shall not

yvield strength of the steel.
( 1,747 x 2) + 37,283.5 =

40,777.5 psi
< 56,000 {( Y.S x BOZ% )
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Straight or Parallel Threads

Straight or Parallel Threads

— Usually identified by no threads being
visible.

— Seal is made between the 0- Ring on the
valve inlet

— sealing against a ledge in the cylinder.
— Tape on the valve threads is not needed!

— Generally used for non- corrosive and non-
toxic gases.

— Torques required specified by
manufacturer.

— Lower for aluminium cylinders than steel
cylinders.




e S
L INTHIR D B TP
Tapered Valve Inlets k=" [Linde LienHwa

Usually identified by valve threads being visible.

Seal is made at the flank of the valve and cylinder thread, rather than at
the root and crest.

A form of lubrication is used such as PTFE tape.
Care must be taken for oxidizers if a secondary lubricant 1s used.

Tapered threads are used for toxic, corrosive, flammable, oxidizers, &
NON-COIrosives.
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The Whitworth System dating back to 1841 forms the basis for the 25E
and 8246V?2 thread used 1n Asia and Europe.

In 1917, the Compressed Gas Manufacturer s Association improved
the NPT thread and developed what we know today as the NGT
(National Gas Taper).

The NGT was an enhancement over the NPT thread in that it not only
had two additional threads, but gave attention to the roots and crests of
the threads which impact the sealing.

Gauging was developed for the NGT threads.

Designs were based on brass valves and steel cylinders commonly used
before 1920.
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DOT Cylinder Neck Thread-2/3

NGT

ANSI Approved CGA V-1

Taperis 1 in 16, Marking is “12N” ,
15010920 i

Taper is 3 in 25, Markingis “25E” ’ |
The 25E tapered inlet reflects identical thread
types approved by DIN, BS, and AFNOR. —

The JIS Equivalent is the 8246B2 thread
which is similar but not identical to the 25E.
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Comparison of NGT & 25E Tapered Threads

Perp. to
centerline

Profil: Profil:

ANSI/ASME Whitworth
60° 55¢ .
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The Unique Requirements for Oxygen Packaged in Aluminium HERTE
Cylinders (3 S SFHV ST ) =" |Linde LienHwa

In the United States, aluminium cylinders packaged with oxygen must
have straight threads.

In Europe, the use of tapered threads for aluminium cylinders in oxygen
service has been allowed.

With the advent of the new UN cylinders, the US DOT has approved the
use of tapered threaded aluminium cylinders.

Valves for straight threaded and tapered threaded cylinders should be
coded to be sure that the correct valve thread type is matched to the
aluminium cylinder.

It is important to follow the manufacturers’ recommendations for
torques.

Generally, aluminium cylinders use lower torques than tapered threads.
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Valving a Tapered Cylinder(3 #4557 IV ¥sild 4 )

Handtight engagement occurs when the pitch

diameters are equal and sealing takes place on the
flanks.

New valve and cylinder should be gauged first to
be sure they are in spec.

H ==

1 =
= !

T

Gauging older valves can damage gauges.
Apply tape and torque to manufacturer’ s specs.
For brass, handtight + 3

For S.S., special care is needed.

Important that a minimum number of threads are
engaged and a minimum torque is achieved.

Moy 0w

e lZp
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MX. GAGIHG STEP
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Why Some Installed Valves Show More Threads Than Others

A %" -14NGT thread has 14 threads per inch.
The L 1 hand tight engagement is 0.3390 inch.
0.3390 x 14 = ~4.750 threads engaged
Both the cylinder and valve have a tolerance of + or — 1 thread
Therefore between 2.75 and 6.75 threads are engaged hand-tight.

Add three threads for wrenching and as few as 5.75 threads or as many
as 9.75 threads are engaged.

There are only 10.75 threads available.

In this case between 1 and 5 threads may be visible when the valving is
completed

Removing and revalving consumes one additional thread
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HOMINAL CYLINDER
WEIGHT (KG)
(w/a walve and cop)
(5/16" choracters)

CYLINDER GAS
SERVICE ABREWIATION

MINIMLUM WATER
CAPACITY (LITRES)
(5/16" choroclers)

HYDREOSTATIC TEST
PRESSURE (bor)
(5/16" chorocters)

FILL PRESSURE
{bar)
(5/16" choracters)

DoT
SPECIFICATION

(316" chorocters)

TEST DATE
(MONTH — YEAR)
(5/16° chaorocters)

MHORRIS DOT AUTHORIZED
MAMUFACTURER'S IMEPECTOR'S
MARK, AR K

SERIAL MOS. AS SPECIFIED

BEY THE CUSTOMER
(1/2" charocters)

CUSTOMER SYWBOL
(A= specified by the customer)

(1/2" charoctars)
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BOC Gases Group Cylinder Specification Data Shoet Mo I FOI0IEE I
Part C “High Pressure Seamless Steel Cyvlinder Data Sheet™

Checked:- | J. T samg I Diata: I 01028 |

BOC GASES REGION : BOCLH YRIG-LY I

SERVICE
Gas: Dermanent Liguefisble [ | Description: | Medical 02 |
Working / Service Pressure: | 158 | kzfiem2 | 35 | "€ Reference Temperamze
Mominated Countries of Use:| Taiwan |
SPECIFICATION
Standard: | JIS BS241 |
Manufactorer: | KANTO KOATSU YOKI MFG.CO.LTD. |
Manufactoring Foute - I |
Manufactarer’s Drawing Na: | SHAIN-01038 | Poevision: | | Diate: | 01-01-23 |
Stamping Drawing No: | cwsiness51 | Revision: | | Date: | |
Test Pressure: 250 kgficm? Nominal Water Capacity: | 3.4 | rime
Mominal Outer Diameter| 1016 | mm Nominal Empty Weight: | 5 | mas
ﬂt-‘a'a].lﬂy]in.da‘]’.ﬂ:gth_'l 6D = 5% I mm (MMeasored from base to wop of neck face)
Meck Thread: [ e — | Meck Ring: | wO |
FITTINGS
Valve: | VALVE FOR OXYGEN SERVICE |
Thread Lubricant: | NiA |
Cap/Guard: NiA |
Eductorn/Trip Tube: A Twst Dyare Ring: b7

|
PAINTING
Primer | COAT WITH BLACK LACQUES |

Other- | FOR MEDICAL 02 SERVICE | n
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A. Stamping as (NS 12242-B5107 as attached Drawing, including following items:
1. Name or trade mark of the cylinder manugacturer
2.Kind of gas to be filled in
3. Manufacturing and serial number of the cylinder
4. Internal capacity (measured value) in liters: symbol V
5. Tare mass of the cylinder excluding valve and cap in Kg: symbol W
6. Date of the pressure test in year and month
7. Pressure at the pressure testin mba Symbol TP
8. Maximum filling Pressure in mba Symbol FP
9. Owner Serial Number, eq. BOCLH-LC 241 for 02 Service
10. Certification Symbol
11. Size of stamped characters should be at least 6mm lengthwise
B. Document requirement:
1.material certification.
2.Hydrolic Test Report etc. for pressure Vessel.
C. Note:
1. Internally cylinder shall be dry, totally free of all rust, particulate, debris and hydrocarbon deposits per BOC UK
specification 399856 & referred to Specifications.
2. Vendor to advise inlet seal / sealing details of their standard procedure for BOC approval & whether the cylinder is
pressurised with dry nitrogen.
3. Supplier should verify correct thread engagement with cylinder valves nominated to be fitted in the BOC order.
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Thank you for your attention.
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