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reword

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.
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Springs — Measurement and test parameters —

Part 2:
Cold formed cylindrical helical extension springs
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3.1
For

ISO

3.1
hel

Scope

5 document specifies the measurement and test methods for general characteristi¢s-of c
cal extension springs made from round wire, excluding dynamic testing.

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements of this document. For dated references,, only the edition cited 4
ated references, the latest edition of the referenced document (ificluding any amendmen

3611, Geometrical product specifications (GPS) — Dimensignal' measuring equipment: Micr|
rnal measurements — Design and metrological characteristics

13385-1, Geometrical product specifications (GPS) — Dimensional measuring equipment
ign and metrological characteristics of callipers

16249, Springs — Symbols

269009, Springs — Vocabulary

Terms, definitions, symbolsand abbreviated terms

Terms and definitions
the purposes of this dociiment, the terms and definitions given in ISO 26909 and the follo
and [EC maintain terminology databases for use in standardization at the following add}

ISO Online Brewsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

1

pld formed

Pir content
pplies. For
[s) applies.

bmeters for

— Part 1:

ving apply.

esses:

cabextension spring

extension spring normally made of wire of circular cross-section, wound around an axis, with or
without spaces between its coils (open or closed wound)

[SOURCE: ISO 26909:2009, 3.13, modified — limited to wires with circular cross-section]

3.1.

2

test parameter
parameter with a tolerance for which there is an immediate conclusion after test (within tolerance or

out

of tolerance)

Note 1 to entry: Test can be done without measurement (i.e. with GO/NO GO gauges).

© IS0 2023 - All rights reserved
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3.2 Symbols and abbreviated terms

For the purposes of this document, the symbols given in ISO 16249, Figure 1 and Table 1 apply.

Table 1 — Symbols and abbreviated terms

Symbols Units Designations
D, mm |outside diameter of spring
D, mm |inside diameter of spring
d mm__|diameter of wire
dnax mm |maximum diameter of wire A
dyire mm |actual wire diameter QY
F N spring load or force ‘/,V
F,=F, -s,R N initial tension force (preload) (see Annex B) ‘(\<O, i
Fi, Fy,. N specified spring loads for the specified spring lengths, L;, L,,... ({\V
F, N maximum permissible spring force for the maximum perm)'s\s‘iblg spring length I}
Fioax N maximum specified spring load \O)U
Froin N minimum specified spring load ~ N
L mm |free length A{( -
L, mm |maximum acceptable spring length measure@}wlng hooks inner radii for F,
Ly, Ly, ... mm |specified spring lengths for the spring lo’a@FL F,,...
Ly mm |distance from inner radius of loop to S}g‘i’}r\g'lbody
Ly mm |body length when unloaded but sul‘)jégt\fo initial tension force
Lax mm |maximum specified spring lenga@
Loin mm |minimum specified spring len&i‘;
m mm  |hook opening . Y
n - number of active coiks\C}‘
n, - total number of cgﬂs)\
p mm |spring pitch Q ’
N
=£=é'F— N/mm |spring raége Annex A)
AL As [al
r mm ber\@g'jradius
s mm /déﬂb\ction of spring
Sp mrr‘l\Q-r\I{aximum test spring deflection for the spring loads, F,
51y 8oy R specified spring deflections for the specified spring loads, Fy, F,...
Sh i @vm deflection of spring (stroke) between two loads
u (‘:\\ mm |distance between the coils
7
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L

LB m
Ly

Ly

L,

Ln

Figure 1 — Symbols for helical extension spring

Environmental conditions

The spatial distribution and equipment of the facility*shall permit a reliable implementaftion of the

medsurements and tests.

Megsurements and tests should be carried out at ambient temperature in a normal| workshop

envy

Spe
bet

Med

Thd
use

Thd
ort

6

ironment.

cial tests (e.g. in air-conditioned roomis or other special environments) shall be agreed upon
veen the manufacturer and the customer.

suring and testing equipment should be subject to regular inspection.

Qualifications of the person(s) performing the work

measurements and-tests shall be carried out by a person who has been instructed/trafined in the
of the measuringand testing equipment, as well as regarding methods and test requirements.

qualificationsor additional knowledge and skills should be documented in appropriate qyialification
Faining doguments, depending on the requirements.

Geometries of guiding and supporting devices

If guiding and supporting devices (e.g. test pins, guide sleeves, ring grooves) are used, the properties

(eg

. geometry, material) shall be agreed upon between the manufacturer and the customer to include

special cases. The alignment of guiding and supporting devices is aimed to improve the reproducibility
of the measures (e.g. diameter of pins inserted inside the hooks to measure the loads).

7

Measuring and testing equipment

Suitable measuring equipment shall be selected. Measuring equipment shall conform to ISO 3611 and

ISO

13385-1.

If there is a customer requirement, the methods and measuring equipment shall be agreed on separately.

©IS
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8 Measurement and test parameter for technical cold formed cylindrical
extension springs

8.1 Freelength (L)

8.1.1 General

The free length L, is a measurement and test parameter.

8 1 2 T rma-afchaxactaricds o
oA y COoOTrtImaraceCristatT

The free lepgth L is the length between the two internal hooks when no load is applied (see Figur¢ 2);
other case$ should be agreed upon between the manufacturer and the customer. If it’s not.possible to
measure L, inside the hooks, it shall be measured outside the hooks minus two times, wire diamgter
(2d).

a) Full loop b) Raised hook

Figure 2 — Freelength (L)

8.1.3 Mageasuring and/or testing equipment
The follow|ng measuring equipment can.be used:
— micrompeter gauge;

— callipefr;
— electrgnic measuring-sensor;

— manudl/automaticforce gauge;

— optical meastiring instruments/ measurement microscope/camera systems;

The follow|ngteésting equipment can be used:

— attributive gauges (“GO/NO GO” gauges)
8.1.4 Conditions of measurement and testing

The free length L, shall be evaluated at ambient temperature as delivered.

8.1.5 Method of measurement and testing

The measurement can be carried out without contact using optical procedures, capacitive or electrically
by contact (with minimal force) without deflection or by contact with the measuring surfaces (at a
known/unknown measuring force).

4 © IS0 2023 - All rights reserved
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When there is a spring self-weight effect, the measurement of free length should be carried out in
horizontal position on an appropriate flat surface.

If the customer specifies a setting length to test the spring, the setting condition shall be agreed upon
between the manufacturer and the customer.

NOTE Generally, extension springs do not have a setting process because it reduces the initial tension force.

Calliper: the unloaded spring is held with the inner measuring legs of the calliper between the highest
points of the inner edges of the loops (see Figure 3).

GOy

a) Loop position 0°

b) Loop position 90°

Figure 3 — Method of measurement with calliper (example)

© IS0 2023 - All rights reserved 5
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Lo Lo

LOmax LOmax

A
Y

a) Tolergnce upper limit check with gauge b) Tolerance upper limit check with gauge
(Lo < Lomax) NO GO/within tolerance (Lo > Lomax) GO/out of tolerance

6 © IS0 2023 - All rights reserved
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Ly Ly

L()min LOmin

\
A
Y

c) Tolerance lower limit check with gauge d) Tolerance lower limit check with gauge
(Lo 2 Lop,in) GO/within tolerance (Lo < Lomin) NO GO/out of tolerange

Figure 4 — Method oftesting the free length (L,) with gauges (examples)

8.116 Testlocation on the'product

The test direction is in-the axial direction of the finished spring. When measuring equipmgnt is used
that induces a measuring force, then the applied force should not deflect the spring.

When optical m€asaring equipment (camera systems) is used, the measurement axis is perjpendicular
to the spring.axis.

8.2| Body length (Lg)

8.2.1 General

The body length Ly is a measurement and test parameter.

8.2.2 Type of characteristic

The body length Ly is the maximum overall length of the entire spring body (excluding hooks), measured
perpendicular to the axis of the spring when no load is applied (see Figure 5).

Where it is not possible to measure the Ly the following formula is applied: Ly = Ly - Ly; - Ly,

© IS0 2023 - All rights reserved 7
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8.2.3 Mg

The follow

callipe

electrq

— optica
The follow

attribd

8.24 Co
The body

8.2.5 Mg

The measu
by contact|
known/un

When ther
horizontal

GO/NO GO

a) Full loop b) Raised hook

Figure 5 — Body length (Lg)

asuring and/or testing equipment
ng measuring equipment can be used:
L)

nic measuring sensor;

measuring instruments / profile projector / measureiment microscope / camera system
ng testing equipment can be used:

tive gauges (GO/NO GO gauges)

nditions of measurement and testing

pngth L shall be evaluated at ambient temperature as delivered.

thod of measurement and testing

rement can be carried outwithout contact using optical procedures, capacitive or electrid
(with minimal force)without deflection or by contact with the measuring surfaces
known measuring foree) see Figure 6.

e is a spring self-weight effect, the measurement of body length should be carried ou
[position on an-appropriate flat surface.

gauges can be used as shown in Figure 7.

[72)

ally
at a

t in
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g1

< ey
- L

Figure 6 — Method of measurement of body length (Lg) with calliper

Lg Lg

- LBmax - - LBmax -
h) Tolerance upper limit check with gauge b) Tolerance upper limit check with gauge
(Lg = Lgs) GO/within tolerance (Lg > Lgpax) NO GO/out of tolerance

© IS0 2023 - All rights reserved 9
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Lg

- LBmin - - LBmin -
c) Tolerance lower limit check with gauge d) Tolerance lower limit check with gauge
(Lg £ Lgnin) NO GO/within tolerance (Lg < Lgp,i5) GO/out of tolerance

8.2.6 Te

The test direction is in the axial direction to the finished spring. When measuring equipment is y
that induce

When opti

Figure 7 — Method of testing of body length (Lg):with gauges (example)

5t location on the product

s a measuring force, then the applied forge should not deflect the spring.

ral measuring equipment (camera systems) is used, the measurement axis is perpendic

to the spring axis.

8.3 Spri

8.3.1 Ge
The spring
8.3.2 Ty
The spring

axis meastu
different in

10

ng hook length (Ly)

neral

hook length Ly-is-a measurement and test parameter.

pe of characteristic

hookilength Ly is the length between the internal hook and the last coil parallel to the sp

sed

1lar

ing
' be

red along the spring axis when no load is applied (see Figure 8). The hook length maj

each hoolk ofthe spnring (different hooks)
r O U J
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Figure 8 — Spring hook-length (Ly)

8.3]3 Measuring and/or testing equipment

The following measuring equipment can be used:

— |calliper;

— |electronic measuring sensor;

— |optical measuring instrumehts/measurement microscope/camera systems;
The following testing equipiment can be used:

— |attributive gauges(GO/NO GO gauges)

8.314 Conditiens/of measurement and testing

Thd spring hook length L;; shall be evaluated at ambient temperature as delivered.

8.3]5_7“Method of measurement and testing

The measurement should be made on the side where the body is closest to the hook, without contact
using optical procedures, capacitive or electrically by contact (without a hook/loop deflection/
deformation) or by contact with the measuring surfaces (at a known/unknown measuring force).

Calliper: measurements are taken with the inner measuring legs of the calliper from the highest point
of the loop - inner edge perpendicular to the spring body. The measurement is made on the side higher
by the pitch (see Figure 9).

GO/NO GO gauges can be used as shown in Figure 10.

©1S0 2023 - All rights reserved 11
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A

Figure 9 — Method of measurement the spring hook length Ly; with calliper (example)

A

LHma);
‘LHmaL
a) Tolerance upper limit check with gauge, b) Tolerance upper limit check with gauge,
(Ly £ Lymay) (NO GO/within tolerance) (Ly > Lymas) (GO/ out of tolerance)

12 © IS0 2023 - All rights reserved
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8.3/6 Testlocation on the product

The
tha

When optical measuring equipment (camera.syStems) is used, the measurement axis is per
to the spring axis.

8.4

8.4
The

8.4

The
whg

Thd

) Tolerance lower limit check with gauge

T | i-'i- |
! i
— | il
e | ||
i |
A q
| 1
<LHmin>
<LHmin>

(Ly 2 Lymin) (GO/within tolerance) (Ly < Lygmin)ANO GO/out of toler3

Figure 10 — Method of testing the spring hook length E;; with gauges (exampl¢

d) Tolerance lower limit check with gauge

nce)

]

test direction is in the axial direction to the finished spring. When measuring equipmient is used

induces a measuring force, then the applied force should not deflect the spring.

Hook opening (m)

1 General

hook opening m is a measurement and test parameter.

2 Type of characteristic

hook opening-m is taken perpendicular to the body axis from the end of the hook an|
n no load-is’applied (see Figure 11).

hookepening may be different in each hook of the spring (m).

pendicular

d the body

©IS

a) Full loop b) Raised hook

Figure 11 — Hook opening (m)

02023 - All rights reserved
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8.4.3 Measuring and/or testing equipment

The following measuring equipment can be used:

— calliper;

— electro

nic measuring sensor;

— optical measuring instruments/ profile projector/measurement microscope/camera systems;

The followi

ng testing equipment can be used:

— attriby

tive gauges (GO/NO GO gauges)

8.4.4 Copditions of measurement and testing

The hook dpening m shall be evaluated at ambient temperature as delivered.

8.4.5 Me

thod of measurement and testing

The measujrement can be carried out without contact using optical procedures;eapacitive or electridally

by contact
measuring

GO/NO GO

force) (see Figure 12).

gauges can be used as shown in Figure 13.

(with minimal force) or by contact with the measuring surfaces (at a known/unkngwn

v

—

N

%

Figure 12 — Method of measurement of hook opening (m) with calliper (example)

14
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Mmax

<<
<

q

3) Tolerance upper limit check with gauge,

(m <m_,,.) (NO GO/within tolerance)

8.4

Thd
tha

Wh
tot

8.5

8.5
Thd

A
) A

) Tolerance lower limit check with gauge
(m =2 m,;,) (GO/within tolerance)

6 Testlocation on the product

he spring axis.
Outside diameter (D,)

1 General

Figure 13 — Method of testing-of hook opening (m) with gauges (examples)

bn optical measuring equipment (camera systems) is used, the measurement axis is per

outside diameter D, is a measurement and test parameter.

b) Tolerance upper limit check witll gauge,

(m>mg,,,) (GO/out of tolerang

re)

Mpin

< B
<>

d) Tolerance lower limit check with gauge

(m < m,;,) (NO GO/out of tolera

nce)

test direction is in the axial\direction to the finished spring. When measuring equipmgnt is used
induces a measuring force,/then the applied force should not deflect the spring.

pendicular

8.5.2 Type of characteristic

The outside diameter D, is the value of the outside diameter through the whole spring body (see
Figure 14).

©IS
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Figure 14 — Outside diameter (D)

8.5.3 Mae
The follow

callip€

Alternativg

The follow

test slq
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snap g

The shape
the custoni
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Key
1 |spring
2 |calliper

Figure 15 — Method of measurement of outside diameter (D.) with calliper (example)
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1
2

b) Attribtitive testing (With test sleeve as GO/NO GO gauge see Figure 17).

The spring|shall falkthirough the test sleeve due to its own weight at D
The spring

18

0| E}
1;\\3@ @

spring

dial gayge

Figur¢ 16 — Method of measurement of outside diameter (D,) with dial gauge (example)

e,max"

shallinet fall through the test sleeve due to its own weight at D
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DQ max

¢ L

b) Tolerance upper limit check with gauge
(Pe> D¢ 1ax) (NO GO/out of tolerance)

De

a) Tolerance upper limit check with gauge
(D¢ < D¢ 1ax) (GO/within tolerance)

|
| |
U

De min

<
<t

d) Tolerance lower limit check with gauge

c) Tolerance lower limit check with gauge
(D¢ < D¢ 1yin) (GO/out of tolerance)

(De 2 Dg i) (NO GO/within tolerance)

Figure 17 — Method of testing of outside diameter (D,) with test sleeve (example)
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8.5.6 Testlocation on the product

a) Variable measurement (e.g. calliper)
The measurement is performed at several locations on the product, at least at the beginning, in the
centre and at the end of the spring with no load applied. The whole spring body should be measured.
The characteristic shall be evaluated at ambient temperature as delivered and not under load.
b) Attributive testing (e.g. good/bad/test sleeve, only for cylindrical springs)
The test is carried out over the entire length of the spring. For the purpose of testing geometrical
deviatjons (cuvclupiug cir \,}c, curvatur c), ateststeevewiththe L:ugth arrd-diameterfor x,_yliudl ical
springp can be agreed upon between the manufacturer and the customer.
8.6 Insifle diameter (D;)
8.6.1 General
The inside diameter D; is a measurement and test parameter.
8.6.2 Type of characteristic
D; is the rhinimum value of the inside diameter through the wholeyspring body applicable just to
extension gprings excluding the hooks (see Figure 18).
\‘\‘\\ \‘&\\\\\%%\\k\\\\\\\\\s\‘s\\‘ i
, , ,,,, , )
l l l L
AWV IEN
Figure 18 — Inside diameter (D;)
8.6.3 Magasuring and/or testing equipment
The follow|ng measuring equipient can be used:
— callipef.
Alternativ¢ly, micrometre screws or optical measuring equipment can be used.
The follow|ng testing equipment can be used:
— testpip,

— special gauge (part-based), e.g. GO/NO GO gauge.

The shape and dimension of all testing equipment shall be agreed upon between the manufacturer and
the customer.

8.6.4 Conditions of measurement and testing

The inside diameter D; shall be evaluated at ambient temperature as delivered.
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8.6.5 Method of measurement and testing

a) Variable measurement (e.g. calliper - see Figure 19)

Two measurements per end (in two perpendicular direction per end) of spring, except if calliper
jaws useful length is greater than body length of spring (in this case, only two measurements in
perpendicular directions). Each measured value shall be within the tolerance. The minimum value

shall be documented.

A d

2 i
= ,= L!
[
|
1
O ]
Key
1 |spring
2 |calliper

Figure 19-~~Method of measurement of inside diameter (D;) with calliper (exam

b) [Attributive testing (GO/NO GO on test pin, see Figure 20)

The'spring shall fall over the test pin due to its own weight at D

i,min*

ple)

The spring shall not fall over the test pin due to its own weight at D; ;...

Both of the above mentioned criteria shall be met, regardless of which side of the spring is attached

to the test pin.
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Di max

a) Tolerpnce upper limit check with test pin b) Tolerance upper limit check with test pin
(D; £[Djpmax) (NO GO/within tolerance) (D; > Djpax) (GO/out of tolerance)

b D,

Di min
c) Tolerance lower limit check with test pin d) Tolerance lower limit check with test pin
(D; 2 D;,in) (GO/within tolerance) (D; < Djjmin) (NO GO/out of tolerance)

Figure 20 — Method of testing of inside diameter (D;) with test pin (example)

22 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=d0b4dcd4092a49cda94fc3d8f2ce93ea

IS0 22705-2:2023(E)

8.6.6 Testlocation on the product
a) Variable measurement

Where the spring has the hooks the measurement is carried out on the outside diameter and the
value can be calculate by the following formula

D; =D, —2xd

wire

b) Attributive gauges (GO, NO GO-gauges)

The test is carried out over the entire length of the spring (L) if the spring have no heol{s.

For the purpose of testing geometrical deviations (enveloping circle, curvature), atest gguge can be
agreed upon between the manufacturer and the customer.

8.7| Total number of coils (n), number of active coils (n) and coil direction

8.7]1 General

The total number of coils and the coil direction are test parameters. The number of activle coils is a
thegretical calculation value.

8.72 Type of characteristic

Total number of coils (n,) is the number of wire rotations/coils around the spring axis (see Flgure 21).
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Figure'’21 — Total number of coils (n,)

active coils n is a theodretical calculated value that cannot be measured geometrically.
active coils can_only be counted approximately. The number of active coils n is the t
coils n, less theqrimber of inactive coils (see Figure 22).

The
ptal

Key

1 coil

2 coil

3 coil
4 coil
5 coil
6 coil
6,25 total
Number of
number of]
number of
24
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8.7
The

8.7
All
The

inactive coils
active coils
threaded plug
screw

hook plate

E Inactive coils are blocked by the plug/hook plate so that they de not work

Figure 22 — Number of active coils (n)

3 Measuring and/or testing equipment
following test equipment can be used:
visual inspection;

test template;

optical test.

4 Conditions of measurement and testing

total number of coilgtny shall be evaluated at ambient temperature as delivered.

5 Method ofmeéasurement and testing

ests are carried out on the unloaded spring.

wire coil rotations shall be counted from one end of the wire (spring body end) to the
winding direction can be clockwise (right-handed, see Figure 23a) or counterclockwise (1

see

Figure 23b).

other. The
bft-handed,
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|
i

|

|

\la

h) Clockwise (right-handed) b) Counterclockwise (left-handed)

Figure 23 — Coil direction

8.7.6 Test locationipn the product

The entire [springbody shall be considered.

8.8 Ben 'ling radius (r)

8.8.1 General

The bending radius r is a test parameter.

8.8.2 Type of characteristic
The bending radius ris the inside radius that connect the spring body with spring hooks (see Figure 24).

The value of r can be different at each end of the spring.
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The following testing equipment can be used:

8.8
The
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Thd
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Figure 24 — Bending radius (r)

3 Measuring and/or testing equipment

visual inspection (e.g. radius gauge);
optical test;

optical measuring instruments/ profile projector/measurement tigroscope/camera sys

4 Conditions of measurement and testing

bending radius r shall be evaluated at ambient temperature as delivered.

5 Method of measurement and testing

test is carried out on the unloaded spring (see‘\Figure 25).

gauge
spring

8.8.

6 Testlocation on the product

tems.

When optical measuring equipment (camera system) is used, the test direction is in the axial direction
to the finished spring. When using pin type radius gauges, the pins are applied perpendicular to the
wire axis.

© IS0 2023 - All rights reserved
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8.9 Springload (F)

8.9.1 General

The spring load F is a measurement and test parameter.

8.9.2 Type of characteristic

F;, F,,... are the assigned spring loads to the lengths of the loaded spring Ly, L,,.... or to the assigned
deflections sy, s,, .... (see Figure 26).

The spring|load is an axial force in the direction of extension.

Figure 26+ Spring load (F)

8.9.3 Mageasuring and/or testing equipment

In order tg¢ test the force, a suitable; calibrated force and test gauge shall be used, which has Heen
checked rggularly between thescalibrating intervals and adjusted to the required tolerance. This|can
be:

— spring|load tester (manual or powered);

— force measuring \Sensors (relationship between deformation and force) in part-specific fest
equipment;

— beam ll)alance (balancing weights).

8.9.4 Conditions of measurement and testing

The spring load F is evaluated at ambient temperature as delivered.

8.9.5 Method of measurement and testing

Extension springs shall be measured under force between two points in axis first at L, (F,.,) where
L ax (Fiax) 1s the maximum requested length/force required on the drawing, then unloaded to a length
between L; and L; and then measured by increasing lengths from L, (F;) to L., (F,.,) (see figure 27).
Most extension springs are not preset, because preset reduces the initial tension force. If the costumer
specifies a setting length before the spring test, the setting condition before the spring test shall be
agreed upon between the manufacturer and the customer. In this case, standard testing procedure shall
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include a first step with extension up to setting length, followed by release back to L, unless individual
setting is made before for all the spring batch.

If other conditions are requested by the customer or the manufacturer, they shall be agreed upon
between the manufacturer and the customer (e.g. measuring by increasing without stabilization or
decreasing lengths / loads).

Geometries of guiding and supporting devices shall possibly be agreed upon between the manufacturer
and the customer to include special cases.

L() Lmax <L1 L1 Lmax

/bl "bld bld Bl TTE

Figure 27 — Method of testing of spring load (F)

8.9/6 Testlocation on the product

The entire spring shall be considered.
8.1 Spring pitch (p) / distance between the coils (u)

8.10.1 General
The distance between two consecutive coils in the direction of the spring axis is (u).

The spring pitch (p) can be calculated with the@istance between coils and the diameter of the wire (d
wirE)

The (functional) spring characteristic with the corresponding tolerances should rather be d¢fined than
sperifying the spring pitch/distance between the coils.

8.10.2 Type of characteristic

The distance between two consecutive coils in the direction of the spring axis is (u) see Figulre 28.

=

The spring pitch (p) cambe calculated with the distance between coils and the diameter of the wire (d
wirg):
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Key
1 distancg between coils (u)
2 spring pitch (p)

Figure 28 — Difference between spring pitch (p) and distance between the coils (u)

8.10.3 Mgeasuring and/or testing equipment

The follow|ng indirect measuring equipment can be used:
— callipgr (with the corresponding dimensiony;

— optica] measuring instruments;

— samplg rod;

— feeler gauge.

8.10.4 Copditions of measurement and testing

The spring|pitch (p) is.evaluated at ambient temperature as delivered.

8.10.5 Madthod.of measurement and testing

The measyrement can be performed without contact (optical) or with minimal force applicafion
(manual checK]J.

The measurement should be performed perpendicular to the spring axis.

8.10.6 Testlocation on the product

The test location is to be defined between the manufacturer and the customer because there may be
different distances between coils at different locations in the spring.

Furthermore, the measuring point should be precisely defined, since there is partly different distance
between the coils in the spring.

30 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=d0b4dcd4092a49cda94fc3d8f2ce93ea

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms, definitions, symbols and abbreviated terms 
	3.1 Terms and definitions 
	3.2 Symbols and abbreviated terms 

	4 Environmental conditions 
	5 Qualifications of the person(s) performing the work 
	6 Geometries of guiding and supporting devices 
	7 Measuring and testing equipment 
	8 Measurement and test parameter for technical cold formed cylindrical extension springs 
	8.1 Free length (L0) 
	8.1.1 General 
	8.1.2 Type of characteristic 
	8.1.3 Measuring and/or testing equipment 
	8.1.4 Conditions of measurement and testing 
	8.1.5 Method of measurement and testing 
	8.1.6 Test location on the product 

	8.2 Body length (LB) 
	8.2.1 General 
	8.2.2 Type of characteristic 
	8.2.3 Measuring and/or testing equipment 
	8.2.4 Conditions of measurement and testing 
	8.2.5 Method of measurement and testing 
	8.2.6 Test location on the product 

	8.3 Spring hook length (LH) 
	8.3.1 General 
	8.3.2 Type of characteristic 
	8.3.3 Measuring and/or testing equipment 
	8.3.4 Conditions of measurement and testing 
	8.3.5 Method of measurement and testing 
	8.3.6 Test location on the product 

	8.4 Hook opening (m) 
	8.4.1 General 
	8.4.2 Type of characteristic 
	8.4.3 Measuring and/or testing equipment 
	8.4.4 Conditions of measurement and testing 
	8.4.5 Method of measurement and testing 
	8.4.6 Test location on the product 

	8.5 Outside diameter (De) 
	8.5.1 General 
	8.5.2 Type of characteristic 
	8.5.3 Measurement and/or testing equipment 
	8.5.4 Conditions of measurement and testing 
	8.5.5 Method of measurement and testing 
	8.5.6 Test location on the product 

	8.6 Inside diameter (Di) 
	8.6.1 General 
	8.6.2 Type of characteristic 
	8.6.3 Measuring and/or testing equipment 
	8.6.4 Conditions of measurement and testing 
	8.6.5 Method of measurement and testing 
	8.6.6 Test location on the product 

	8.7 Total number of coils (nt), number of active coils (n) and coil direction 
	8.7.1 General 
	8.7.2 Type of characteristic 
	8.7.3 Measuring and/or testing equipment 
	8.7.4 Conditions of measurement and testing 
	8.7.5 Method of measurement and testing 
	8.7.6 Test location on the product 

	8.8 Bending radius (r) 
	8.8.1 General 
	8.8.2 Type of characteristic 
	8.8.3 Measuring and/or testing equipment 
	8.8.4 Conditions of measurement and testing 
	8.8.5 Method of measurement and testing 
	8.8.6 Test location on the product 

	8.9 Spring load (F) 
	8.9.1 General 
	8.9.2 Type of characteristic 
	8.9.3 Measuring and/or testing equipment 
	8.9.4 Conditions of measurement and testing 
	8.9.5 Method of measurement and testing 
	8.9.6 Test location on the product 

	8.10 Spring pitch (p) / distance between the coils (u) 
	8.10.1 General 
	8.10.2 Type of characteristic 
	8.10.3 Measuring and/or testing equipment 
	8.10.4 Conditions of measurement and testing 
	8.10.5 Method of measurement and testing 
	8.10.6 Test location on the product 

	8.11 Loop/ Hook position 
	8.11.1 General 
	8.11.2 Type of characteristic 
	8.11.3 Measuring and/or testing equipment 
	8.11.4 Conditions of measurement and testing 
	8.11.5 Method of measurement and testing 
	8.11.6 Test location on the product 

	8.12 Shear-off burr 
	8.12.1 General 
	8.12.2 Type of characteristic 
	8.12.3 Measuring and/or testing equipment 
	8.12.4 Conditions of measurement and testing 
	8.12.5 Method of measurement and testing 
	8.12.6 Test location on the product 


	Annex A (Informative) Calculation of spring rate R 
	Annex B (Informative) Calculation of initial tension force (Fi) 
	Annex C (Informative) Types of hooks 

