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FOREWORD

This Malaysian Standard was developed by the Working Group on LPG Equipment and
Accessories under the authority of the Mechanical Engineering Industry Standards
Committee.

This Malaysian Standard is the first revision of MS 831, Specification for valves for use with
liquefied petroleum gas (LPG) cylinders.

Major modifications in this revision are as follows:
a) the title of this Malaysian Standard has been modified;
b) the water capacity of the cylinder has been increased to 150 L in Clause 1;

c) the test requirement of the spring used in the pressure relief valve has been added in
Sub-clause 4.3 and Annex A.

d) the “flow rate test” has been added as Sub-clause 5.5;

e) the requirements and test method on rubber materials has been added as Sub-clause
5.73 and 5.74; and

f)  the value of “Q,” has been added in Clause 6.
This Malaysian Standard cancels and replaces MS 831:1986.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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VALVES FOR USE IN LIQUEFIED PETROLEUM GAS (LPG) CYLINDERS

— SPECIFICATION
(FIRST REVISION)

1. Scope

This Malaysian Standard applies to valves for use in liquefied petroleum gas (LPG) cylinders
with water capacities up to 150 L. The standard specifies requirements for design, test
methods and safety features.

This standard shall only cover all compact valves with pressure relief.

2. Normative references

The following references are indispensable for the application of this standard. For dated
references, only the edition cited applies. For undated references, the latest edition of the
normative references (including any amendments) applies.

DIN 477-1, Gas cylinders valves rated for test pressure up to 300 bar; types, sizes and
outlets

ISO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain
properties

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between
10 IRHD and 100 IRHD)

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO 815, Rubber, vulcanized or thermoplastic — Determination of compression set at ambient,
elevated or low temperatures

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1:
Static strain test

ISO 1817, Rubber, vulcanized — Determination of the effect of liquids

ISO 4648, Rubber, vulcanized or thermoplastic — Determination of dimensions of test pieces
and products for test purposes

ISO 10286, Gas cylinders — Terminology

MS ISO 6892, Metallic material — Tensile testing at ambient temperature

© STANDARDS MALAYSIA 2007 — All rights reserved 1
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3. Design

3.1 Material

3.1.1  All components used in valve construction shall be made of material compatible with
LPG and with the material of the cylinder. The valve including the material and components
used in its manufacture, shall be of the required strength, durability, resistance to corrosion
and shall be free from defects to allow for maximum safety when employed under normal
wear and tear conditions as part of the domestic LPG system.

3.1.2 The valve body shall not be a casting.

3.1.3 The material of the valve body shall comply with the mechanical properties given in
3.1.5,3.1.6,3.1.8 and 3.1.9.

3.14 Samples for tests

The sampling procedure shall be agreed upon by the manufacturer of the valve and the
purchaser and it shall comply with the requirements of the certifying authority.

3.15 Tensile strength and elongation

The minimum tensile strength and elongation of the valve body material determined in
accordance with MS 1SO 6892 shall be 392 MPa and 20 % respectively.

3.16 Hardness

The minimum hardness of the material shall be 80 HB.

3.1.7 Test samples

Test samples for tensile and hardness test shall, when practicable, be taken from a valve
blank; where this is not practicable, the test piece shall be treated in the same manner as the

valve so as to be representative of the material in the condition in which it is to be used.

3.1.8  All rubber materials of the valve shall be free from porosity, pits and foreign particles
and shall have a smooth, non-tacky surface with a minimum talc or bloom.

3.1.9  The material of the valves springs shall not corrode and shall not deteriorate in LPG.
3.2  Valve outlet dimension

The valve outlet configuration, dimensions and machining tolerances for purposes or
interchangeability fit with the regulator shall comply with dimensions given in Figure 1.

3.3 Screw threads on valve stems and in cylinder necks
Two standard sizes of taper screw thread connections between valve stems and cylinders are

specified, namely 28.8 mm nominal diameter DIN 477-1 screw thread and % in, 14 NGT
screw thread.

2 © STANDARDS MALAYSIA 2007 — All rights reserved
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3.3.1 28.8 mm nominal diameter DIN 477-1 valve screw thread

The 28.8 mm nominal diameter valve screw thread shall be of right hand thread Whitworth
form, 14 thread per inch and having a taper of 3 in 25 on diameter. The principal dimensions
and limits of this screw thread shall be as given in Figures 2 and 3.

3.3.2 Y in, 14 NGT valve screw thread
The valve screw thread shall be of right hand thread, angle of thread 60 °, 14 threads per inch

and having a taper of 1 in 16 on diameter. The principal dimensions and limits of this screw
thread shall be as given in Figures 4 and 5.

4. Safety design features

4.1  All valves shall incorporate a pressure relief feature of the spring loaded type and be
designed for gas tightness. The start-to-discharge pressure of the pressure relief valve shall
be 2.6 MPa, with permissible tolerance of + 10 %.

©20+01
0.1
©12.8+0.2
0.1
©11+0.05
@ 8.7+ 0.05
@ 81 +0.05
s N~
pt IS
2 ~
]
ot S
=~ 0
B : 2
> /7 V/A
0
c
€ A = o

Dimensions in millimetres

Figure 1. Valve outlet dimensions

4.2  The minimum discharge rate of the relief valve shall be in accordance with the
formula:

Qa=27.8x10°xP x W,
© STANDARDS MALAYSIA 2007 — All rights reserved 3
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where,

Q. is the minimum discharge rate in m>/min of free air;

P is the start to discharge pressure in kPa (absolute); and
W, is the water capacity of cylinder in kg.

4.3  The spring used in the pressure relief valve must be able to function normally at all
temperatures in the range of =20 C to 65 C. The test methods refer to Annex A.

4.4  All valve openings shall be tamper proof designed by provision of seals or otherwise.

5. Tests
5.1 Samples for tests

Unless otherwise specified the sampling procedure shall be agreed upon by the manufacturer
and the purchaser and it shall comply with the requirements of the certifying authority.

5.2  Hydrostatic test on valve body

Samples of the machined valve bodies before assembly shall be subjected to a hydrostatic
pressure of twice the design pressure for a period of 1 min. There shall be no rupture or
deformation of the valve.

53 Pneumatic test

Each assembled valve shall be subjected to pneumatic test at a pressure not less than the
design pressure in the close position. The valve shall be checked for leakage.

5.4  Performance test of pressure relief valve

Each assembled valve shall be subjected to pneumatic pressure of 2.6 MPa + 10 %. The
pressure relief valve shall operate at this pressure (ISO 10286, page 7).

55 Flow rate test

The minimum discharge flow rate shall comply with 4.2.

5.6  Endurance test

Samples of the valve shall be cycled 5 000 times for opening and closing operations at a
cycle time of 5 s and spindle displacement minimum of 2.5 mm. After the cycling operation

the valve shall be subjected to the pneumatic test to check for leakage.

57 Tests on rubber materials
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All rubber materials in contact with LPG shall comply with the requirements of 5.7.1, 5.7.2,
5.7.3and 5.7.4.

57.1 Manufacturer’'s declared information

The manufacturer responsible for the production of material complying with this standard
shall ensure that he declares the following information which shall be documented:

a) a unique material reference;

b) the nominal hardness;

C) the maximum working temperature of the material,
d) the minimum working temperature of the material;
e) whether the material is resistant to ozone; and

NOTE. The design pressure of domestic and industrial gas cylinders currently in use is 1.65 MPa.

f) for reinforced material, a full specification of the reinforcement, for example type for
material, basic construction and decitex.

5.7.2 Classification

Materials shall be classified according to temperature range and hardness as given in Tables
1 and 2 respectively.

Table 1. Temperature classes

Class Al B1 c1 D1 E1 A2 B2 c2 D2 E2
Range of From 0 0 0 0 0 20 20 20 20 -20
operating
temperature in
(°C) To 60 80 100 | 125 | 150 60 80 100 | 125 | 150

Table 2. Hardness classes

Class H1 H2 H3

Nominal hardness range

in (IRHD) <45 45 to 60 > 60 to 90

EXAMPLE The classification of a rubber material applicable over the temperature range of -20 °C to +80 °C with
a declared nominal hardness of 70 IRHD would be B2/H3

5.7.3 Requirements
5.73.1 General

Materials shall be free from porosity, inclusion, blisters and surface imperfections visible to
the naked eye even after cutting.

© STANDARDS MALAYSIA 2007 — All rights reserved 5
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5.7.3.2 Physical and chemical properties of rubber materials used for the
manufacture of seals

When tested in accordance with the methods detailed in 5.7.4, using standard test pieces, the
material shall comply with the requirements given in Table 3.

Table 3. Requirements for material used for manufacture seals

Hardness class
Property Unit H1 H2 H3
Hardness
Tolerance on stated nominal hardness (IRHD) +5 +5 +5
Tensile strength (MPa) >5 >7 >7
Elongation at break (%) > 125 > 125 >125
Compression set
- at high temperature® (%) <40 <40 <40
- at low temperature 0 °C (%) <40 <40 <40
- at low temperature —20 °C (%) <50 <50 <50
Resistance to ageing
- change in hardness, max. (IRHD) +10 +10 +10
- change in tensile strength, max. (%) .40 .40 40
- change in elongation at break, max. (%) .40 .40 40
Resistance to gas”
- change in mass after immersion, max. (%) +10 +10 +10
5 -5 5
- change in mass after drying, max. (%) +5 +5 +5
-8 8 -8
Resistance to lubricants®
- change in hardness, max. (IRHD) +10 +10 +10
- change in mass, max. (%) +15 +15 +15
-10 -10 -10
Resistance to ozone No cracks

6 © STANDARDS MALAYSIA 2007 — All rights reserved
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? The test piece shall not be damaged by adhering to the surface of the test apparatus.

For silicone material there is no requirement for change in mass after immersion as swelling by some such
materials may be substantial, the requirement for change in mass after drying, is + 5 %.

c

respectively.

For silicon material the requirement for change in hardness and mass are + 15 IRHD and +10 %; -1 % and

5.7.4 Test methods

In addition to the conditions below reference shall be made to Table 4.

Table 4. Test method
Property ISO Test pieces Test temperature Duration Remark
Type No. (©) of test (h)
Hardness 48 - 23+2 - -
Tensile 37 Dumb-bell 23+ - -
strength and type 2
elongation at
break
Compression 815 Monoblock 3 Class
set at high small type AL, A2 70%1 0 For seals.
temperature 168 _,
B1,B2 100+1
Cl1,C2 125z*1
D1,D2 150+1
E1,E2 175+1
At low
temperature 815 M0n|c|>block 3 AltoE10+1 72 ?2 Final measurement after
small type or (30 +3) minat (0+1)or
(-20 £ 1) °C at the end of
A2t0E2-20+1 the exposure period.
Resistance 188 - - Class 0 Normal oven
to ageing 168 _,
Al,A2 70t1
B1,B2 100+1
C1,C2 125%*1
D1,D2 1501
E1l,E2 175+1
Harqness 48 )
tensile
strength and 37 Dumb-bell
elongation to type 2
break
Resistance 1817 (50 x 20 x 2) 3 23+2 72 0 Weigh and determine the
to gas mm -2 change in mass. Use the
immersion in arithmetic mean value,
pentane both after immersion.
i - 0
Drying - - 402 168 _,
Resistance 1817 (50 x 20 x2) 3 Class 168 0 Determine the increase
_to Iubrlqant_s (7.3 and mm Al A2 60 -2 in mass and the change
immersionin | 5 6) in hardness.
oil no. 2 ' B1,B2 80+

© STANDARDS MALAYSIA 2007 — All rights reserved
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C1,C2 100+1
D1,D2 1001
E1,E2 100%1

Resistance 1431-1 - 3 30+2 0 Using an ozone

to zone Method A 24 o5 concentration of (50 * 5)
pphm elongation (20 + 2)
%. View with 7-fold
magnification.

57.4.1 General

Test pieces shall be cut from a sheet of material of (2 £ 0.2) mm or (6.3 £ 0.3) mm thickness
as specified in the method of test. Measurements of thickness shall be carried out in
accordance with ISO 4648.

The material shall be from the same compound formulation used to make the component,
vulcanized under conditions which are comparable to those used in production.

5.7.4.2 Hardness

Five measurements shall be taken using the micro-hardness test method on three test
samples of sheet material in accordance with 1ISO 48, at a test-temperature of (23 + 2) °C.

5.7.4.3 Tensile strength and elongation at break

Measurements are carried out on six dumb-bell test pieces, Type 2, in accordance with the
test method given in ISO 37 at a test temperature of (23 + 2) °C.

5.74.4 Compression set

Three monoblock test piece discs of (13 + 0.5) mm diameter and (6.3 + 0.3) mm thickness
shall be tested in accordance with ISO 815 and the following special conditions:

a) compression: 25 % at (23 £ 2) °C;
b) duration of test: (168 ?2) h for seals; and
C) test temperature: see Table 4.

Three monoblock test piece discs of (13 + 0.5) mm diameter and (6.3 £ 0.3) mm thickness of
materials having a classification of Al, B1....E1 as per Tables 1 and 2 shall be tested in
accordance with 1ISO 815 using the following special conditions:

a) compression: 25 % at (23 £ 2) °C;
b) duration of test: (72 ?2) h;

C) test temperature: (0 + 1) °C; and
d) recovery time: (30 £ 3) min.

8 © STANDARDS MALAYSIA 2007 — All rights reserved
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Three monoblock test piece discs of (13 + 0.5) mm diameter and (6.3 £ 0.3) mm thickness of
materials having a classification of A2, B2...... E2 as per Tables 1 and 2 shall be tested in
accordance with 1ISO 815 using the following special conditions:

a) compression: 25 % at (23 £ 2) °C;
b) duration of test: (72 °,) h;

C) test temperature: (-20 £ 1) °C; and
d) recovery time: (30 £ 3) min.

5.7.45 Resistance to ageing
Dumb-bell test pieces Type 2 (six for both tensile strength and elongation at break and three

for hardness testing) are tested in accordance with ISO 188 using a normal air oven under
the following special conditions:

. . 0

a) duration of ageing: (168 ~, ) h; and

b) test temperature: see Table 4.

NOTE. Itis permissible for the hardness test to be carried out on the tensile strength test pieces.

5.7.4.6 Resistance to gas

Three test pieces of dimension 50 mm x 20 mm x 2 mm shall be tested with the following
conditions:

a) immerse for (72 92) h at (23 £ 2) °C in n-pentane;

b) after removal from the liquid, wipe dry rapidly and weigh immediately;

C) determine the new change in mass with reference to the initial mass of the sample;

d) dry the test specimens for a period of (168 92) h in a normal air oven at (40 + 2) °C;
and

e) determine the new change in mass with reference to the initial mass of the sample
Calculate the arithmetic mean values of the three results both after immersion and
after drying.

NOTE. 98 % minimum n-pentane by mass, estimated by gas chromatography.
5.7.4.7 Resistance to lubricants

Three test pieces of dimensions 50 mm x 20 mm x 2 mm shall be tested in accordance with
7.3 and 7.6 of ISO 1817 and the following special conditions:

© STANDARDS MALAYSIA 2007 — All rights reserved 9
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a) immerse for (168 ?2) h in oil no. 2 at the test temperature given in Table 4; and

b) determine the change in mass and the change in hardness with reference to that of
the initial samples.

Calculate the arithmetic mean values of the result after immersion.

5.7.4.8 Resistance to ozone

Test pieces shall be tested in accordance with ISO 1431-1:1989 Method A using:

a) duration of test : (24 ?0_5) h;

b) concentration of ozone : (50 £ 5) pphm by volume?:;
C) test temperature : (30 + 2) °C;

d) relative humidity : < 65 %; and

e) elongation of test sample: (20 + 2) %.
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2 pphm: parts per hundred million
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valve stem
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Dimensions in millimetres

olw o L
LI 7 i
:
]
= .
Nominal Valve stem Cylinder neck Thread
diameter engagement
of valve
d dl A d2 ?- u \Y
+0.12 +0.12 -0.12 Min. at theoretical
thread dimension
28.8 28.8 25.8 26 27.8 22 17.67 8.33

NOTE. Thread: Right hand thread of Whitworth form according to DIN 259. 14 thread per inch, taper 3:25 normal
to surface of core.

Thread: Right hand thread of Whitworth form according to DIN 259. 14 thread per inch, taper
3:25 normal to surface of core.

Figure 3. Principal dimension of 28.8 mm nominal diameter valve thread
14 thread per inch conforming to DIN 477-1
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Axis o r —— r. 1° 47
| |

Pitch measured parallel to axis, p = 1.814 mm;

Thread angle 60° normal to the axis;

H=0.866 025 p= height of 60° sharp V thread;
h=0.800 000 p= height of thread on product;
f.= depth of truncation of crest;

f= depth of truncation at root;

F.= width of flat at crest; and

F,= width of flat at root

Figure 4. Thread form of 3 in, 14 National Gas Taper (NGT) threads
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Dimensions in inches

d

Clearance = 2p minimum

f
Al

[spp———

hreads

ﬂr

\\\“/// 52

\\\\\\\ '

Typical low pressure cylinder

P= Thread pitch K= Minor diameter
@ = Reference plane for gauging external threads K;=0.8 972
@ = Reference plane for gauging internal threads L,= Standard hand tight engagement
=0.3390

D= major diameter
L,= 3 threads for wrenching

D,,=1.0795
L, + L,=0.5533
D,= 1.0 248
Ls= Length of full external threads
E= Pitch diameter =0.7676
E,= 0.9 677 L= Length of full root (min.) on internal thread
=0.6 961
E.= 0.9 889
L.,= Overall length of external thread (approx.)
E,= 0.9 543 =718
E,=1.0 157

Figure 5. Principal dimension of % in, 14 National Gas Taper (NGT) thread
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5.8 Limits on size

Final inspection limits on size (pitch diameter) of both the external and internal threads are +
1 turn from basic, although the preferred working limits are = ¥ turn from basic.

5.9 Limits on taper
5.9.1 The taper on the pitch elements of EXTERNAL threads shall be % in per foot on

diameter with a minus tolerance of 1 turn but with no plus tolerance in gauging to assure a
taper on the pitch elements not more than basic.

5.9.2 The taper on the pitch elements of INTERNAL threads shall be % in per foot on
diameter, with a plus tolerance of 1 turn, but with no minus tolerance in gauging to assure a
taper on the pitch elements not less than basic.

6. Marking

6.1  Allvalves shall be indelibly marked to state the following:

a) the manufacturer’s identification;

b) the month and year of manufacture;

C) the number of this Malaysian Standard; and
d) the value of minimum discharge rate,“Q;".

16 © STANDARDS MALAYSIA 2007 — All rights reserved
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Annex A
(normative)

Test methods for spring used in the pressure relief valve

Al. Principle

The spring used in the pressure relief valve shall be able to function normally at all
temperatures in the range of —20 °C to 65 °C.

A2. Sampling testing and acceptance

A2.1 The springs used in the pressure relief shall undergo a quality control program
which shall include the test as specify in Clause A2.2.

A2.2 The spring force measured at various temperatures in the range of —20 °C to 65 °C.
The spring shall be measured when it is fully compressed as in Figure Al. The change in
spring force related to spring force measured in room temperature shall not be more than
10%. The spring shall also be free from crack, distortion and surface defects after each test.

A3. Calculation

The change in spring force, F.= [(Ft — Frt)/Fr7] X 100 % < 10 %

where,
Fr is the force at temperature between —20 °C to 65 °C; and
Frr is the force at room temperature.

Force

—

i

IR 31

X: Distance before the spring is compress; and
Y: Distance after the spring is compress
Figure Al. Apparatus for spring test
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