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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is|drawn to the possibility that some of the elements of this document may be the subj¢ct of
patent rights. ISO shall not be held responsible for identifying any or all such patent+ights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

The committtee responsible for this document is ISO/TC 227, Springs.
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Introduction

Several spring symbols related to cylindrical helical compression springs specified in ISO 2162-2 have
been quoted according to this International Standard.

In this International Standard, existing spring symbols that have been used globally and customarily
among several nations or regions are adopted without major alteration.

Existing spring symbols that have been used locally or in a limited nation/region have been redesigned
in a logical way according to a particular rule for creating new spring symbols.

© IS0 2013 - All rights reserved v
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INTERNATIONAL STANDARD ISO 16249:2013(E)

Springs — Symbols

1 Scope

This International Standard specifies general principles for the creation of symbols of physical quantities,
coefficients,and parameters for metal springs. It specifies the presentation of basic characters, subscripts,
and application symbols for use in the field of helical compression springs, helical extension springs,
helicpl torsion springs, flat springs, and leaf springs with attention to technical product decumentation,
esperially for describing and ordering.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunient and are
indigpensable for its application. For dated references, only the edition’/cited applies. For undated
referjences, the latest edition of the referenced document (including any.amendments) applies.

[SO 46909, Springs — Vocabulary
ISO §0000-1, Quantities and units — Part 1: General

ISO §0000-4, Quantities and units — Part 4: Mechanics

3 Terms and definitions

For the purposes of this document, the termsand definitions given in ISO 26909 and the follpwing apply.

31
basi¢ character
mair] part of spring symbols representing physical quantities, coefficients, and parameters|of springs

3.2

subscript
seco]\cd part of spring symbols that follows basic characters in order to modify the physicql quantities,
coefflicients, and parameters with respect to properties, feature, numbering, etc.

3.3
appljcation symbol
combinationof basic character and subscript

EXANPLE Application symbol

I
T

Basic character —, I— Subscript

4 Composition of spring symbols

4.1 General

Simple spring symbols consist of basic characters alone. Subscripts may be added to these basic
characters to create more complex symbols.

Quantities and units used are specified in accordance with ISO 80000-1 and ISO 80000-4.

© IS0 2013 - All rights reserved 1
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For the purpose of international applicability, all basic characters and subscripts should be derived
from English words, and designations used in technical literature up to the time of publication of this
International Standard are adopted as far as possible. Wide conformity of the symbols for springs has
been attempted.

The characters that are permitted to be used for spring symbols are Latin letters (upper case or lower

case), Greek

NOTE 1

letters (upper case or lower case), and Arabic numbers.

specified: O (upper case letter), o (lower case letter).

NOTE 2

As there is a risk of confusion with the Arabic number 0, the following Latin letters have not been

As thereis arisk of confusion with Latin letters, the following Greek letters have not been specified: 4,

B,E,Z,H, I K,

4.2 Basid

Basic charag

The letter should be derived from the corresponding spring term or designation in English.

Variables sh

EXAMPLES

4.3 Subsq

Subscripts g
letters or Af

EXAMPLE 1
EXAMPLE 2
EXAMPLE 3

Subscripts g
of a single I¢
a single lettq

EXAMPLE 4
EXAMPLE 5
The letters 4

Subscripts |
inroman ty]
numbers ar{

K, M\,N,0,0,P,T,Y and X.

characters

ters consist of one upper case letter or lower case letter written in Latin or)Greek alph|

all be in italic typeface.

D for coil diameter, T for torsional stress

ripts

onsist of one, two or three letters, digits, or letter/digit combinations of Latin letters, (
abic numbers.

De (e: one letter)
Arp (LO: two letters)
dmax (max: three letters)

hould be as short as possible. A single letter/digit is preferable; however, when the sy
tter/digit overlaps with an‘existing symbol or if it is difficult to describe the meaning
br/digit, two or three letters/digits are acceptable.

Ay (M: one letter taken from “moment”)
dmax (max: threeletters taken from “maximum”)
hould be derived from the corresponding spring terms or designation in English.

hat represent physical quantities shall be printed in italic typeface. Others shall be pr
pefacesSubscripts of Arabic numbers should be printed in roman typeface. However, ruy

abet.

reek

mbol
with

nted
ning

e generally printed in italic typeface.

EXAMPLE 6  Ajpp (LO: free length: italic type)
EXAMPLE7 Ip (A:length atleg A: roman type)
EXAMPLE 8 L; (I: running number: italic type)

Up to two sets of subscripts are permitted in one spring symbol. In this case, they shall be separated by
means of a comma (,) but without a space between them.

EXAMPLE 9

rwa (W,A: effective working radius of leg A)

© ISO 2013 - All rights reserved
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5 Creation of new spring symbols

5.1

General

New spring symbols created in the future should follow the rules described below. The composition of
the symbols should conform to Clause 4.

5.2

Latin letters and Greek letters for basic characters

Latin letters for basic characters are used when describing coefficients or quantities measured by

la

d lrecarinckiriianntce o o natl dio ot S A 1o (ol i g a o vl
EeVI1¢eSoFrHStt o eI S ST g ot O e T o roa b ratr g car v aracys

Gree
defld

5.3

Uppd

shaple or function.

EXAN

Lowg
partj

EXAN

5.4
Basig

Whe

5.5
In th

Whe
for a

Whe
uppe

Whe
lowe

k letters for basic characters are used when describing the quantities calcutated
ction, and amount of loss.

Upper case letters and lower case letters for basic characters

r case letters for basic characters are used when describing quantities of the w

IPLES1 L forspringlength, D fordiameter of coil,  F for springload

br case letters for basic characters are used when desCribing quantities of spring 1
al dimensions.

IPLES2  d for diameter of wire, [ for straight length,at coil end

Latin letters and Greek letters for subscripts
Latin letters and Greek letters shall bemsed for subscripts.

h subscripts are abbreviated terms,they shall be in Latin typeface only.

Upper case letters and lewer case letters for subscripts
e case of subscripts consisting of a single character, upper case letters should be used |

h a subscript consistsef a single character and the upper case letter of this character is g
h existing symbol, the lower case letter may be used.

h an upper €as€ letter is used as a basic character, the corresponding subscript sh
r case letter.

I case' letter.

e.g. stress,

hole spring

materials or

basically.

\lready used

ould be the

n a lower case letter is used as a basic character, the corresponding subscript should be the

In the case of subscripts consisting of two or three characters, lower case letters should be used basically.

6 Basic character and subscript components of spring symbols

6.1

Basic character components

Basic characters are shown in Table 1.

© ISO

2013 - All rights reserved
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Table 1 — List of basic characters

No. Symbol Parameter Compression | Extension | Torsion Flat Leaf
1.1 A permissible variation X X X X X
1.2 b width or breadth — — — X X
1.3 C camber — — — — X
1.4 D spring diameter X X X — —
1.5 d wire diameter X X X — —
1.6 E Todutus of etasticity = X X —4
perpendicularity X — — — (\'\D——
1.7 e )
parallelism X — — _,-\’(1' -+
1.8 F spring load or force X X X A %> 3
1.9 f frequency X X X \Q)& X
1.10 G modulus of rigidity X X — — —+
1.11 H spring height — — N — X
1.12 L spring length X X 4 \X — -+
leg length — _/)0 X — —+
1.13 l beam length — &\( — X -+
span length — n‘\\l — — X
. N\U
1.14 M moment or spring torque — N — X X -+
1.15 m hook opening — 0.& X — — —+
1.16 N number of cycles AXQ\ X X X X
number of coils o VX X X — —+
1.17 n O I
number of leaves AN — — — — X
1.18 p pitch S X — — — —+
\}
R
1.19 spring rate O$ X X X X X
See Annex A C)
1.20 r radius O\O ‘ — X X X —+
1.21 s spring defjection X X — X X
1.22 T te ture X X X X X
1.23 t @\VE\ness of beam or leaf — — — X X
?S\B(l)sition angle when X
124 é unloaded only
torsionat angie or — — X — —
working angle
1.25 A amount of change X X X X X
1.26 o bending stress — — X X X
1.27 T torsional stress X X — — —

6.2 Subscript components

Subscripts are shown in Table 2.

© ISO 2013 - All rights reserved
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No. |Symbol Parameter Compression | Extension | Torsion | Flat Leaf
eye A — — — — X
2.1 A Y
leg A — — X — —
coiling body — X X — —
2.2 B eye B — — — — X
leg B — — X — —
2.3 c solid X — — — —
24 D dlameter of coil or diameter of X X X '%b .
spring A
S d mandrel or inner guide X — X A ;_ —
o,
2.4 E eye — — ?'Tb‘ — X
2 external or outside X X \Q)(V — —
. e
natural X x () x X X
2.4 F spring load or force X K\\J X X X
9 H hook — & Q — — —
. . O\
21b h deflection between two posi- X Q X X . .
’ tions \
—
inside or inner X K X X — —
210 i %)
initial S X — — —
21p | L0 |freelength N X X — — —
2.18 M moment or spring torque Q\W — — X — —
2.1% max |maximum » \,O X X X X X
215 | min |minimum o X X X X X
2.1p n maximum test point, ) X X X — —
24f | R |required <\ X X X X X
21B | ST |straight ()~ — — — — X
2.1p t |total ()" X — — — —
2.2p w effet@’ﬁavorking — — X — —
2.21 0 ~o/ndition or unloaded X X X X X
1 \z‘éeasuring position of perpen- X . . . .
52 .AQ dicularity
T &?} running number (specified X X X X X
ch position)
B 5 measuring position of parallel- X — — — .
ism
2.23
2 running number (specified X X X X X
position)

7 Application symbols for helical compression springs

Application symbols for helical compression springs are shown in Table 3, and some sample symbols are

shown in Figures 1 and 2.

© IS0 2013 - All rights reserved
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Table 3 — List of application symbols for helical compression springs

No. Symbol Unit Parameter

3.1 Ap mm permissible variation of mean coil diameter, D

3.2 Afr mm permissible variation of spring load, F

3.3 Ao mm permissible variation of spring free length, Lg

3.4 Da mm mean diameter of spring (see Figure 1)

3.5 Dq mm mandrel diameter (inner guide)

3.6 De 2 mm outside (external) diameter of spring (see Figure 1)

3.7 Dja mm inside diameter of spring (see Figure 1) o)
3.8 da mm diameter of wire 06

3.9 dmax @ mm maximum diameter of wire '\q v

3.10 e1 mm perpendicularity (see Figure 2) C 7

311 e mm parallelism (see Figure 2) . N

3.12 F N spring load or force \C)U

3.13 F¢ N spring load at solid length, L. (see E@lﬁe_l)

3.14 Fpa N spring load for the minimum t;\Qer‘llgth, Ly (see Figure 1)
315 Fi Fy, .2 N Espeeeci:fiiegrsép{)ing loads fi)ri\hﬁg\p/ecified spring lengths, L Lz |..
3.16 fa Hz, s-1 load cycle frequency N

3.17 fe? Hz, s-1 natural frequencx\\g\v

3.18 Ga N/mm2, MPa |modulus of r].g@g/

3.19 Lca mm solid lengt;]:\"(ége Figure 1)

3.20 Lya mm minin‘Nm\';cceptable testlength for Fy, (see Figure 1)

3.21 Lpa mm frpé&hs\)n;gth (see Figure 1)

322 LilLy, .2 mm A@\g}e‘éi:fiiegrzp{)ing lengths for the specified spring loads, Fz, F2 |...
3.23 Na — (')\') number of repetition times to spring failure

3.24 NR ,.9 : required number of repetition times for testing

3.25 na c,\v— active coils

3.26 nea (-)9“ — total number of coils

3.27 p /\? mm spring pitch (see Figure 1)

RQ _

3.28 - gwa N/mm spring rate

3.29 ~ s AR deflection-ofspring

3.30 Sc mm deflection of spring for the solid length, L (see Figure 1)

3.31 spa mm deflection of spring (stroke) between two loads (see Figure 1)
3.32 s mm r(rslzlé(i;rilunrl t%t spring deflection for the spring load, F,

3.33 — mm ;S'eﬁif(iseecé sF;i)riunrgeci()eflections for the specified spring loads, F7,
3.34 Ta °C working temperature

3.35 ADe 2 mm enlargement of outside diameter of spring when loaded

3.36 T N/mm?2, MPa |torsional stress

3.37 T2 N/mm2, MPa |torsional stress for the solid length, L (see Figure 1)

6 © IS0 2013 - All rights reserved
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Table 3 (continued)
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No. Symbol Unit Parameter
3.38 Tn N/mm2, MPa |maximum torsional stress for the spring load, F,, (see Figure 1)
339 1 T2 .2 N/mm2, MPa torsmpal stresses for the specified spring loads, F1, F, ...

(see Figure 1)

Given in ISO 2162-2:1993, 5.3.

© IS0 2013 - All rights reserved
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Key
D; De:Di
FC:Fl'l' F]! FZ

LCI Ll’ll LOI Llr L

b
SCI Sh' Sn» Slr SZ
Toy Tny T1, T2

Fe, 7c
Fn, Tn
Fy 7,
\ F 7
Lc¢ Sc
Ln Sn
L, S2
Sh
Ly S1
Ly

De
D
D

|

|

I

H._ SO W'/ VA e

a variety of diameters of spring
spring loads

spring lengths

spring pitch

deflections of spring

torsional stresses

Figure 1 — Symbols for helical compression spring

€

€

Key

e1 perpendicularity

ey parallelism

Figure 2 — Symbols of perpendicularity and parallelism

© ISO 2013 - All rights reserved
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8 Application symbols for helical extension springs

Application symbols for helical extension springs are shown in Table 4, and some sample symbols are
shown in Figure 3.

Table 4 — List of application symbols for helical extension springs

No Symbol Unit Parameter
4.1 Ap mm permissible variation of mean coil diameter, D
4.2 Afp mm permissible variation of spring load, F
43 ALo mm permissible variation of spring free length, Lo
4.4 D mm mean diameter of spring (see Figure 3)
45 De mm outside (external) diameter of spring (see Eigure 3)
4.6 D; mm inside diameter of spring (see Figure.3)
47 d mm diameter of wire
4.8 dmax mm maximum diameter of wire
49 F N spring load or force
4410 Fi N initial tension spring load (see Figure 3)
See Annex A
411 Fn N spring load forthémaximum test length, Ly, (see Figure 3)
412 Fi Py, .. N ?;)ee;il:fiiel(lirsepgng loads for the specified spring lengths, L{ L2, ...
4113 f Hz, s-1 load cyc¢le frequency
414 G N/mm2, MPa |modulus of rigidity
4115 Lp mm spring coiling body length when unloaded (see Figure 3)
4416 Ly mm spring hook length (see Figure 3)
17 Ly I®) _rnaximurr.l-acceptable test spring length measured betwgen hook
inner radii for Fy, (see Figure 3)
4|18 Lo mm free length measured between hook inner radii (see Figure 3)
419 Ly, Loy mm specif@ed spr?ng lengths measured be_tween hook inner rjadii for the
specified spring loads, Fy, F2, ... (see Figure 3)
420 m mm hook opening (see Figure 3)
421 N — number of repetition times to spring failure
422 Nr — required number of repetition times for testing
4(23 n — number of coils
R .
4.24 See Annex A N/mm spring rate
4.25 r mm bending radius (see Figure 3)
4.26 s mm deflection of spring
4.27 Sh mm deflection of spring (stroke) between two loads (see Figure 3)
4.28 Sn mm maximum test spring deflection for the spring load, F, (see Figure 3)
4.29 S mm ?EeeeciFfiieSrsep;;ng deflections for the specified spring loads, Fy, F, ...
4.30 T °C working temperature
4,31 T N/mm?2, MPa |torsional stress

© IS0 2013 - All rights reserved
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Table 4 (continued)
No. Symbol Unit Parameter
.
4.32 ' N/mm2, MPa |initial torsional stress (see Figure 3)
See Annex A
4.33 Tn N/mm?2, MPa |maximum torsional stress for the spring load, F,, (see Figure 3)
4.34 o N/mm2, MPa torsm_nal stresses for the specified spring loads, Fy, F, ...
(see Figure 3)
Fn, n
o, 77
Fi 7
Fil Ti
S; S,
Ly S2
Ly Ly | Ly Sn
m
7
' |
|| —E=— — ——
i |
L
L,
Ln

Key
D, D¢, Di a variety of diameters of spring
Fj, Fy, F1, F2 |[spring loads
Ln, Lo, L1, L2 [spring lengths measured between hook inner radii
Lp spring coiling body-length when unloaded
Ly spring hooklength
m hook opening
r bendingradius
Sh, Sn, S1, S2  |deflections of spring

Ti, Tn, T1, T2 TOTSIONAl STTESSES

Figure 3 — Symbols for helical extension spring

9 Application symbols for helical torsion springs

Application symbols for helical torsion springs are shown in Table 5, and some sample symbols are
shown in Figures 4, 5, and 6.

10 © IS0 2013 - All rights reserved
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Table 5 — List of application symbols for helical torsion springs

No. Symbol Unit Parameter
5.1 Ap mm permissible variation of mean coil diameter, D
52 Au N - mm gﬁgll;issible variation of spring torque or moment at the specified
5.3 D mm mean diameter of spring (see Figure 6)
5.4 Dq mm mandrel diameter (inner guide) (see Figure 6)
5.5 De mm outside (external) diameter of spring (see Figure 6)
b.6 Dj mm 1nside diameter of spring (see Figure 6) a
b.7 d mm diameter of wire (\'\J
N>
5.8 dmax mm maximum diameter of wire o 1/
5.9 E N/mm2, MPa |modulus of elasticity 0 ‘b"J
3.10 F N spring load or force bv
.11 Fp N spring load atleg A (see Figure QO
3.12 Fp N spring load at leg B (see Fi
413 F, N lspring load fqr the maxirQnHest torsional angle and [related leg
ength (see Figure 5) )
4 14 Fi Py, .. N specified spring lo%%or the specified moments, Mz, }2, ...
(see Figure 5) kQ
5.15 f Hz, s-1 load cycle frgc@ancy
416 Lg mm body l_en \1‘?1 axis direction (excluding legs) when urfloaded
(see Fi )
5.17 l mm lengff‘%(;fleg (without considering working effect)
5.18 Ia mm ;@’r\l{\g’th of leg A (without considering working effect)
3.19 Ig mm r‘\\\ﬁength of leg B (without considering working effect)
5.20 Iy mur .V effective working length of leg
5.21 Lw,A n effective working length of leg A (see Figure 6)
5.22 lw,B \C)me effective working length of leg B (see Figure 6)
3.23 I1, 12, ... CH \V mm length of legs (without considering working effect)
5.24 M- » N - mm spring torque or moment (see Figure 6)
q 25 @:\; N - mm maximum spring torque, which occurs occasionally i practice, in
A\ test, or during assembly of the torque
426 w%v M, N-mm spring torque for the maximum test torsional angle and related
&? leg length
5.2) ) My, My, N -mm spring torques for the specified spring loads, F7 F2, ...
5.28 N — number of repetition times to spring failure
5.29 Nr — required number of repetition times for testing
5.30 n — number of coils
531 Rm N-mm/rad, angulall~ spring rate (increase of spring torque per unit angular
See Annex A |N-mm/degree |deflection)
5.32 r mm bending radius
5.33 rw mm effective working radius of leg
5.34 I'w,A mm effective working radius of leg A (see Figures 5 and 6)
5.35 I'w,B mm effective working radius of leg B (see Figures 5 and 6)
5.36 T °C working temperature

© IS0 2013 - All rights reserved
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Table 5 (continued)

No. Symbol Unit Parameter
537 a rad, degree deflec_tlon of torsional angle (stroke) between two positions
(see Figure 5)
5.38 an rad, degree |maximum permissible test torsional angle (see Figure 5)
5.39 ao rad, degree |position angle between two legs when unloaded (see Figure 4)
5 40 a1, rad, degree torsmpal angles for the specified spring torques, M7, My, ...
(see Figure 5)
change inmean diameter of spring or decrement of mean diam-
5.41 AD mm S - T
eter of spring when loaded
5.42 o N/mm2, MPa |bending stress (see Figure 6)
5.43 On N/mm2, MPa |bending stress for the specified spring torque, My
5.44 01, 02, ... N/mm?2, MPa |bending stresses for the specified spring torques, M; My, ...
[N
Key
ap positionfangle between two legs when unloaded
Figure 4 — Symbol for helical torsion spring when unloaded
12 © IS0 2013 - All rights reserved
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Key
Fn, F1, F2  spring loads

rwa Twp  effective working radii of leg

anp deflection of torsional angle (stroke) between two-p0sitions
aj, af, ay torsional angles (working angles)

Figure 5 — Symbols for helical torsion spring when loaded

© IS0 2013 - All rights reserved 13
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Key
D, D¢, Di  a Vfariety of diameters of spring

Dy mandrel diameter (inner guide)

Fa, FB spring loads

Lg bofdy length in axis direction (excluding legs) when unloaded
lwa, lwp  effective working lengths of leg

M spring torque or moment

rwa I'wB effective working radii of leg

o behding stress

Figure 6 - Symbols for helical torsion spring related effective working length or radius of{leg

10 Applidation symbols for flat'springs

Application symbols for flat springs'are shown in Table 6, and some sample symbols are shown in Figlire 7.

14 © IS0 2013 - All rights reserved
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Table 6 — List of application symbols for flat springs

No. Symbol Unit Parameter
6.1 b mm width or breadth of beam
6.2 E N/mm2, MPa |modulus of elasticity
6.3 F N spring load or force (see Figure 7)
6.4 l mm length of beam (see Figure 7)
6.5 M N - mm bending moment or spring torque
6.6 N — number of repetition times to spring failure
6.7 Nr — required number of repetition times for testing
6.8 R N/mm spring rate
See Annex A
$.9 r mm bending radius
610 s mm deflection of beam (see Figure 7)
611 t mm thickness of beam (see Figuréz)
6112 o N/mm?2, MPa bending stress
1 |
F
%
e
mi— L
Key

dpring load or force

F

I lpngth of beam

s deflection of beam
t

thickness of beam

Figure 7 — Symbols for flat spring

11 Application symbols for leaf springs

Appljcation symbols for leaf springs are shown in Table 7, and some sample symbols are show]

nin Figure 8.

Table 7 — List of application symbols for leaf springs

No. Symbol Unit Parameter
7.1 b mm width or breadth of leaf

7.2 C mm camber (see Figure 8)

7.3 Co mm camber when unloaded

7.4 E N/mmZ2, MPa |modulus of elasticity

7.5 F N total spring load (see Figure 8)

7.6 Fa N spring load at eye A (see Figure 8)

7.7 FB N spring load at eye B (see Figure 8)
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Table 7 (continued)
No. Symbol Unit Parameter
7.8 f Hz, s-1 load cycle frequency
79 fe Hz, s-1 natural frequency
7.10 H mm spring height (see Figure 8)
7.11 Hop mm spring height when unloaded
7.12 l mm length of span between eye A and eye B (see Figure 8)
7.13 Iz mm length of span between eye A and centre (see Figure 8)
7.14 Ig mm length of span between eye B and centre (see Figure 8)
7.15 IsT mm straight span (see Figure 8)
7.16 lp mm length of span between eye A and eye B when unloaded
7.17 N — number of repetition times to spring failure
7.18 NR — required number of repetition times for testing
7.19 n — total number of leaves
R .
7.20 sbe Anmex A N/mm spring rate
7.21 s mm deflection of beam
7.22 t mm thickness of leaf (see Figure 8)
7.23 o N/mm?2, MPa |bending stress
l
Key
C camber
F total|spring’load
Fa, Fg  springloads at eye A or eye B
H spring height
1 length of span between eye A and eye B
Ip, Is lengths of span between eye A and centre, eye B and centre
IsT straight span
t thickness of leaf
Figure 8 — Symbols for leaf spring
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