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UDC 621.642-987:669.14.018.62:661.723-404
JAPANESE INDUSTRIAL STANDARD : JIS
’ Refillable Welded Steel Gas Cylinders for Liquefied Fluoro Carbon ~ B 8235-1990

1. Scope

This Japanese Industrial Standard specifies the refillable welded steel gas cylinders for 1i-
quefied fluoro carbon (hereafter referred to the "gas cylinders") of less than 120 / in internal
volume to fill liquefied fluoro carbon of which internal pressure at a temperature of 40°C becomes
not less than 0,196 MPa {2 kgf/cm?}.

‘ Remark: The units and numerical values given in { } in this Standard are based on the
traditional units and are currently the criteria in force.

2.  Definitions
For the purposes of this Standard, following definitions apply.

(1) liquefied fluoro carbon The hydrocarbon of 1 to 4 in number of carbon atoms, of which
a part or whole part of hydrogen atoms is substituted by halogen containing fluorine and
the liquefied matters of these mixture.

(2) reference pressure resistance test pressure Corresponding to the type of liquefied
. fluoro carbon shown in Table 1, the pressure specified in Table 1.

(3) pressure resistance test pressure The pressure to be used for pressure resistance test of
completed gas cylinder. The pressure shall be not less than the reference pressure resis-
tance test pressure.

@ dCSIgn pressure The pressure to be used for calculatlon of wall thickness of pressure
receiving part of gas cylinder. It shall be the pressure & 3 times the pressure resistance
test pressure.

(5) calculated thickness The thickness calculated according to the formula of 4.1 depending
upon the permissible stress of using material.

(6) minimum thickness The thickness not less than calculated thlckness and after moulding
" process which the gas-cylinder manufacturer guarantees.

Table 1. Reference Pressure Resistance Test Pressures

Type of liquefied fluoro carbon };;f::f;ce E{lsis?;egt;zf;%f nee test
R13 20.59 {210}
' R13B1 431{ 44}
. R 502 3.04 { 31}
R 22 _ 2.94 { 30}
R 115 245 { 25}
R 500 215 { 22}
‘ . R12 1.76 { 18}
| R152a 1.76 { 18}
Rec318 088 { 9}
' R 114 049 { 5}
; oo oo | B e o e 2451 250
‘ fluoro carbon Liquefied fluoro carbon not lower than | 3- times the liquid pressure at 48°C in
| 48°C in critical temperature temperature
. Applicable Standards: See page 18.
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3. Classification . ‘

Gas cylinders shall be classified according to reference internal volume and protective device
of valve as given in Table 2.

Table 2. Classification of Gas Cylinder

Type Reference internal volume [ Protective device of valve
FL-10 C Cap
10
FL-10 P Protector
FL-20 C Cap
21
FL-20 P Protector
FL-40 Ca
41
FL-40 Cb Cap
FL-100 C 108
4, Design of Thickness '

4.1 Calculated Thickness of Pressure Receiving Part The thickness of shell part and end
plate part of gas cylinder shall be not less than the value calculated by using the following for-
mulae.

(1) Shell part

fo _ P f _ P4
T 28y-12P 2008y -12P
(2) Dished end plate

. Paw [ = Pdw
T 28-02P 200S-02P

(3) Semi-elliptic end plate

‘- Pav ;- Pav
T 28-02P © 200S-02P

where, t : calculated thickness (mm)
P : design pressure (MPa){kgf/cmz}

d : internal diameter. In dished end plate, the radius of inter-
nal surface of middle bend part, and in semi-elliptic end
plate, the length of major axis part of internal surface of
semi-ellipse (mm)

W : shape coefficient of dished end plate, which is the numeri-
cal value obtained according to the following formula

3+vVn
4

In this formula, n expresses the ratio of internal
diameter of middle bend part of end plate to the internal
diameter of end bend part.
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: shape coefficient of semi-elliptic end plate, which is the
numerical value obtained according to the following for-
- mula

2+ Vm?
6

In this formula, m indicates the ratio of major axis
part length to minor axis part length of internal surface of
semi-ellipse.

S ; permissible stress, The numerical value of guaranteed
yield point (or 0.2 % proof stress) of gas cylinder manufac-
turer multiplied by the numerlcal value obtamed according
to the following formula (N/mm ) {kgf/mm }

1.7-r
2

In this formula, r indicates the ratio of guaranteed
. yield point to guaranteed tensile strength of gas cylinder
, manufacturer (when less than 0.7, 0.7).

Remark: The guaranteed yield point and guaranteed ten-
sile strength shall be the minimum yield point
and minimum tensile strength guaranteed by the
gas cylinder manufacturer according to JISs of
respective materials.

7+ welding efficiency of longitudinal joint of shell part = 0.85

4,2 Factor of Safety The safety factor of shell part and end plate of gas cylinder against
breaking, when calculated by using the following formula, both of them shall be not less than 3.5.

(1) Factor of safety of shell part

o - 2t o 200
Y7 Pd+12Py 7' Pd+12P4
} (2) Factor of safety of end plate
! . zftz sztz
Sp= ot 1§y =
PdX+ 02 Pty PdX+ 12 P,
where, S1: factor of safety of shell part

S, : factor of safety of end plate

f: guaranteed tensile strength of gas-cylinder manufacturer
(N/mm? ) {kgf/mm }

P design pressure (MPa) {kgf/cmz}
t; : minimum thickness of shell part (mm)
t, : minimum thickness of end plate (mm)

d: internal diameter of shell part. In the dished end plate,
the radius of internal surface of its middle bend part, and
in the semi-elliptic end plate, the length of major axis part
of semi-ellipse (mm)

X : in the dished end plate, the value of W according to 4.1
and in the semi-elliptic end plate, the value of V according

’ . to 4.1
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5. Performance .

5.1 Mechanical Properties of Base Material Part

5.1.1 The yield point, tensile strength and elongation of base material part, when subjected
to the tensile test specified in 11.3 (1), shall comply with the specification of Table 3.

Table 3. Yield Point, Tensile Strength and Elongation
of Base Material Part and Weld

e . Yicld point Tensile strength .
Division of material N/mm? {kgf/mm?} N/mm? {kgf/mm?2} Elongation %

Material less than 441 N/fmm? {45 kgf/mm?} in 30 min
tensile strength )
Material of 441 N/mm? {45 kgf/mm?2} up to and ; :

excluding 539 N/mm? {55 kgf/mm?} in tensile I()};jz[l]ta:éi?d yield S(;x:l:;;:ll:e;(ilnfcnsﬂe 22 min.
strength

Material not less than 539 N/mm? {SS kgf/mm?} 18 min

in tensile strength ’

Remarks 1. The division of material shall be in accordance with the minimum tensile strength
guaranteed by the gas cylinder manufacturer according to JIS of the material ‘
(hereafter same in Tables 4, 8 and 9).

2. The minimum value of elongation, in the case where the thickness of test piece is
less than 8 mm, shall be the numerical value obtained by decreasing 1.5 for each
decreasing of 1 mm or its fraction from 8 mm in its thickness.

5.1.2 The gas cylinder, when subjected to collapsing test specified in 11.3 (2), shall be free
from cracks at the collapsing part. However, for gas cylinder not suitable for carrying out the col-
lapsing test, the bending test specified in 11.3 (3) shall be carried out and the bending part, free
from cracks, |

5.2 Performance of Weld

5.2.1 The yield point and tensile strength of weld shall be subjected to the joint tensile test
specified in 11.4 (1) and the results shall comply with the specification of Table 3.

5.2.2 The weld shall be subjected to the joint face bend test specified in 11.4 (2) and the
outer surface of weld shall satisfy the following conditions.

(1) There is no crack (except the crack generating at edge corner part) exceeding 3 mm

in length,
(2) The sum of lengths of cracks not more than 3 mm in length is not more than 7 mm. e
(3) The sum of cracks and blowholes are not more than 10 pieces.

5.2.3 The weld shall be subjected to radiographic test specified in 11.4 (3),and the defect
shall be grade 2 in grade division specified in JIS Z 3104 or superior thereto.

5.3 Pressure Resistance The gas cylinder shall be subjected to pressure resistance test
specified in 11.5, and the results, be free from leakage or abnormal expansion, and further in ex-
pansion measuring test, the permanent increasing rate, be not more than 10 %.

~JIS Bx8235 90 W 4933604 0020710 1

5.4 Airtightness The gas cylinder shall be subjected to airtight test specified in 11.6 and, free
from leakage.

5.5 Bursting Resistance For gas cylinder, according to agreement between the parties con-
cerned with delivery, the performance specified in 5.1 and 5.2 may be exchanged with bursting
resistance. In this case, the gas cylinder shall be subjected to bursting specified in 11,7 and, comp-
ly with the following specifications.

(1) The maximum pressure until reaching bursting, shall not be less than 3.5 times the
design pressure.

(2) The volume expansion rate when bursting is in accordance with Table 4. ‘
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Table 4. Volume Expansion Rate When Bursting
Division of material
Division of shape of gas cylinder Material less than 353 N/mm? Material not less than 353 N/mm?

{36 kgf/mm?} in tensile strength | {36 kgf/mm?} in tensile strength

In the case where the length of pressure

receiving part of gas cylinder is larger 20 % min. 15 % min.
than the outer diameter

In the case where the length of pressure

receiving part of gas cylinder is not 14 % min, 10 % min.

more than outer diameter

(3) The starting point of bursting shall comply with the following specifications.

(a) It is not end plate part (except the case where the length of pressure receiving
part is not more than twice the outer shape).

(b) 1t is not the longitudinal joint weld.
‘ (c¢) It is not peripheral joint weld other than right angles with the joint.

(4) After bursting, the outer and internal surfaces of gas cylinder are inspected visually,
and the weld and material are free from abnormalities harmful to safety as the gas

cylinder.

6. Shape and Dimensions of Gas Cylinder

6.1 Shape The shape of gas cylinder shall be in accordance with the following other than

shown in Fig. 1.

(1) The shape of shell of gas cylinder is cylindrical shape and the longitudinal joint is not

more than one place.

(2) The shape of end plate of gas cylinder is dish shape or 2 : 1 semi-ellipse, having no

joint,

Further, the circumferential joint must be not more than two places.

(3) Gas cylinders of FL-40 Ca, FL-40 Cb and FL-100 C are exclusively those of constitu-
tion of one portion of longitudinal joint and two portions of circumferential joint
(hereafter referred to as the "three parts constitution gas cylinder"), irrespectively of

‘ specifications of (1) and (2).
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Fig. 1. Shapes of Gas Cylinders ’
FL-20 C
FL-10 C
FL-20 P
FL-100 C
FL—40 Cb Q
7

Remark: The figure indicates an example of shape of gas cylinder and does not regulate the

shape.
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