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JIS F 0503-2005

Shipbuilding — Coiled springs for marine machinery

1. Scope  This Japanese Industrial Standard specifies coiled by hot or cold forming with the materials of
circular section (hereinafter referred to as “spring”) and used as compression or extension springs for marine
machinery.

2. Reference standards  The following standards form part of the requirements of this standard when
quoted. The latest editions (including supplements) of these standards shall be applied.

JIS B0103 Glossary of terms used in spring

JIS B2704 Helical compression and extension springs — Requirements for design,
performance test methods

JIS G3522  Piano wires

JIS G 3561 Oil tempered wire for valve springs

JIS G 4314 Stainless steel spring wires

JIS G 4801 Spring steel

JISH3270  Copper beryllium alloy, phosphor bronze and nickel silver - rods, bars and
wires

3. Definitions  For the purpose of this standard, the terms and their definitions shall be as follows,
besides specifications in JIS B 0103.

4. Materials  The kind, standard number, symbol, application and forming method of the materials used
for spring shall be as given in Table 1. The diameters of spring materials shall be as given in Table 2.

Any other kind of material or any other diameter of spring materials than specified in Table 1 or 2 shall
be used according to agreement between parties concerned with delivery of the spring.

Table 1  Materials, application and method of forming

Kind of material Standard Symbol Application Method of forming
number
SUP 9 For coils used to higher stress,
SUP 9A being subjected to repeated load,
SUP 10 or repeated impact, and for
Spring steel JIS G 4801 heavy duty usage. Hot forming
SUP L1A Examble:
SUP 12 Safep ‘Valve spri
SUP 13 4 PHng

Exhaust valve spring
Fuel injection valve spring

Fuel pump spring
Oil  tempered wires SWOCV-V Gove.mor spring _ _
for valve spring JIS G 3561 SWOSC-V Starting valve spring Cold forming

Chain-extension spring

Brake cylinder spring

Oil cushion spring
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Table 1  Materials, application and method of forming (cont’d)
Kind of material Standard Symbol Application Method of forming
number
SWP-A Small type of heavy duty
Piano wire JIS G 3522 SWP-B COITPression spring
SWP-V Extension spring
SUS 304-WPA Used to higher duty
St_amless steel spring 318 G 4314 SUS 304-WPB COITOSIO.H-TGSISJ[lH.g Spring Cold forming
WIT SUS 316-WPA Heat-resisting spring
SUS631 J1-WPC
C 5191 W-H Used under lower stress
Phosphor bronze wire | JIS H 3270 C 5212 W-H Corrosion-resisting spring
Non-magnetic spring
Table 2  Diameters of spring materials
Unit: mm
Symbol of materials Range of Diameter
dimensions (d)
SuUP 9 2~ 30 8 85, 9 95 10, 105 11, 12, 13, 14, 15 ¢, 17, 18,
SUP 12 - 19, 20, 22, 24, 25, 26, 28 30, 32, 34, 36, 38, 40, 42,
SUP 94 20~ 45 44, 45, 48, 50, 55, 60, 65
SUP 10 10 ~ 45
SUP11A
SUP 13 863
SWOCV-V 2~ 10 05 06, 07, 08 09 1, 12, 14, 16, 18 2 23 26, 29
SWOSC-V 05~ § 3.2, 35 4, 45, 5 55, 6, 65, 7, 75 8§ 85 9 65 10
SWP-A 05~ 10 05 06, 07, 08 09 1, 12, 14, 16, 18 2, 23 26, 29
SWE-B 05~ 7 32, 35 4, 45, 5, 6, 65, 7, 8 9, 10
SWP-V 2~ 6
SUS 304-WPA 0.5 g 0.5, 055 06, 065 07, 08, 09 1, 12, 14, le6, L8, 2,
SUS 316-WPA — 23, 26, 29, 32, 35, 4, 45, 5 55 6, 65 7, 8§ 9, 10,
SUS 304-WPB 05~ 12 |2
SUS 631 JI-WPC 05~ 6
C 5191 W-H 05~ 12 05 06, 07, 08 09 1, 12, 14, 16, 18 2 23 26, 28,
C 5212 W-H 05~ § 3, 32, 35 4, 45, 5 55, 06, 65 7,8 9 10, 11, 12
5. Dimensions and shape  The dimensions and shape shall be as follows:

a) Spring index It is recommended that the spring index [

within a range of 4 to 15.

b}

within a range of 0.8 to 4.

c) Number of active coils and total number of turns

shall be 3 or more.
For compression springs, in which the bends when acting are especially apt to be detrimental, it 1s
recommended that the total number of turns shall be the multiple of 0.5 by odd number.

d)  Pitch
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Slenderness ratio It is recommended that the aspect ratio [

mean diameter of coil

- - shall be selected
diameter of material

free height
mean diameter of coil

] shall be selected

It is recommended that the number of active coils

It 1s recommended that the pitch shall be half the mean diameter of coil or less.
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e) Solid height  The solid height of compression springs shall not usually be specified.  When the sohd
height 1s specifically required, the value obtained from the following formula shall be specified as the
maximum value.
Solid height (Hs) = Total number of turns (Nf) = diameter of material (d,,.)
Where, d. 15 the diameter d of the material with the maximum deviation.
f) Number of end turns of compression spring  The number of end turns of compression spring shall
usually be in a range of 0.75 to 1.5 turns.  In the spring subjected to repeated loads, it shall be one turn
or more (or, the minimum number of turns shall be one).

g) Tip thickness of compression spring  The tip thickness of compression spring shall be as given in
Table 3.

Table3  Tip thickness

Grinding range of end face Tip thickness
mm
3 . .
270° Zturn Diameter of material x 0.25
7 . .
300° [Approx.gturn] Diameter of material x 0.15

Remark: Unless the grinding range of end face is particularly
specified, 270° shall be taken.

h) Hook of extension spring It is recommended that the bending radius of hooks of extension springs
shall be as large as possible, and shall have such forms as to facilitate the working.

6. Symbols and calculation formulas used for the design of springs  Symbols and calculation formulas
used for the design of springs shall be as follows in accordance with JIS B 2704.

a) Symbols used for the design of springs The symbols used for spring design shall be as given in
Table 4.
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Table 4  Symbols

Symbel Unit Explanation
d mim Diameter of materials
D Im Inner diameter of materials
D, mim Outer diameter of materials
b mm Mean diameter of coill D = D, ;DO
Nt — Total number of turns
Na — Number of active coils
H; nm Free h_eight (f_ree height in case of
extension spring)

H, mm Solid height of compression spring
e mim Inclination of coil outside profile
P mim Pitch
¢ D

— Spring index ¢=—

d
ﬂ — Slenderness ratio
D
P N Planned load
%) mm Planned deflection
k N/mm Planned spring constant
ro N/nm” Twisting stress
T N/nm? Corrected twisting stress
K — Correction factor of stress
P, N Initial tension of extension spring
A — Empirical coefficient
¥ Hz Natural frequency
G N/mm® | Modulus of rigidity in shear
M kg Mass of moving spring part
m kg/mm’ Mass per unit volume of material
Remark: 1 N/mm?® =1 MPa
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b) Calculation formulas for deflection, spring constant and corrected twisting stress of spring
Deflection, spring constant and corrected twisting stress of compression spring and extension spring
having no initial tension shall be as given in Table 5.

Table 5  Calculation formulas for deflection, spring constant and corrected twisting stress

Deflection Spring constant Corrected twisting stress
mm N/mm N/mm’®
SNaD’P P Gd* B ~&or

F=—-— =—= T=KI,=K—F
Gd* 5 8NaD’ wd

c) Modulus of rigidity in shear

shall be as given in Table 6.
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The modulus of rigidity in shear G used for the calculation of spring
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