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Foreword

ISO (the I

nternational 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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not¥eceived ngtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at
pbrg /patents. ISO shall not be held responsible for identifying any or allystuch patent righty.

Any trad{
constitutd

For an ex
relatedto
(WTO) pr

This docu

Alistof a

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e
conformityassessment,aswellasinformationaboutISO!sadherencetothe World Trade Org
inciples in the Technical Barriers to Trade (TBT), seehttp://www.iso.org/iso/foreword.html.

ment was prepared by Technical Committee [S@/TC 227, Springs.

| parts in the ISO 22705 series can be found@n the ISO website.

Any feedback or questions on this document shéuld be directed to the user’s national standards body. A

complete

listing of these bodies can be found atwww.iso.org/members.html.
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International Standard IS0 22705-3:2024(en)

Springs — Measurement and test parameters —

Part 3:
Cold formed cylindrical helical torsion springs

1 Scope
This docyment specifies the measurement and test methods for general characteristicsyof cold formed
cylindricql helical torsion springs made from round wire, excluding dynamic testing.
2 Normative references

There ard no normative references in this document.

3 Terms, definitions, symbols and abbreviated terms

3.1 Tenms and definitions
For the pyrposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses

— IS0 Opline browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available at https://www.electropedia.org/

3.1.1

spring
mechanicpl device designed to store-energy when deflected and to return the equivalent amount|of energy
when reldased

[SOURCEISO 26909:20009, 11}

3.1.2
torsion spring
spring that offers resiStance to a twisting moment around the longitudinal axis of the spring

[SOURCE:|ISO 26909:20009, 1.4]

3.1.3
coil spring
coil-shaped spring

[SOURCE: ISO 26909:2009, 3.11]

3.1.4

helical torsion spring

torsion spring normally made of wire of circular cross-section wound around an axis and with ends suitable
for transmitting a twisting moment

[SOURCE: ISO 26909:2009, 3.14]

© IS0 2024 - All rights reserved
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3.1.5
cold formed spring
spring formed at ambient temperature

[SOURCE: ISO 26909:2009, 1.12]

3.1.6
free angle
relative angle between both ends of a helical torsion spring when no load is applied

[SOURCE: ISO 26909:2009, 5.63]

3.1.7

torsionalmoment
torque
moment generated around the axis when external force is applied to a helical torsion spring

[SOURCE:ISO 26909:2009, 5.11]

3.1.8
spring cHaracteristics
relationship between the load applied to a spring and the deflection caused by:the load

[SOURCE:ISO 26909:20009, 5.1]

3.19
force
force exefted on or by a spring in order to reproduce or modify.motion, or to maintain a system of forces in
equilibriym

[SOURCE:ISO 26909:2009, 5.2]

3.1.10
test parameter
parametejr with a tolerance for which there is.an immediate conclusion after test (OK or not OK)

Note 1 to gntry: Test can be done without measSurement (i.e. with go/no-go gauges)

3.2 Symbols and abbreviated terms

Table 1 infcludes the symbols and abbreviated terms used throughout this document.

Table 1 — Symbols and abbreviated terms

Symbols Units Designations

c mm offset of leg (see Annex D)

D, mm outside diameter of spring

D, mm inside diameter of spring

d mm diameter of wire

dnax mm maximum diameter of wire

dyire mm wire diameter after coiling

dg mm diameter of loading pins

Ly mm body length in axis direction (excluding legs) when unloaded
l mm length of leg (without considering working effect) see Annex C
I L, ... mm length of leg segments (without considering working effect)
L, mm effective working length of leg

Ly 1 Ly 20 - mm effective working length of legs

© IS0 2024 - All rights reserved
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Table 1 (continued)

Symbols Units Designations

M N-mm spring torque or moment

M, N-mm spring torque for the maximum test torsional angle and related leg length
My, M,, ... N-mm spring torques for the specified spring loads

n - number of coils

p mm spring pitch

Ry = % = % E:ﬁﬁﬁﬂ;‘;’ree angular spring rate (see Annex A)

r TITTTT bermding Tadius

S T mm inner bend radius on legs

'y mm effective working radius

Fw1 Twor mm effective working radius of legs

u mm distance between the coils

ay, rad, degree angular deflection of spring (stroke) between two positiond a4, a,
a, rad, degree maximum permissible test torsional angle

Yo rad, degree the position angle between two legs-when unloaded

ay, ay, ... rad, degree torsional angles for the specifiedspring torques, M;, M,, ....

£ degree relative end fixture angle fonjunloaded spring

£, &, degree relative end fixture angle'corresponding to a;, a5, ...

P Py rad, degree angle of bend on legs
The symNols for unloaded torsion spring is shown in Figure 1. The torsion spring with tangential ends is

shown in

Figure 2. The torsion spring when loaded is shown in Figure 3.

Figure 1 — Symbols for unloaded torsion spring

© IS0 2024 - All rights reserved
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Figure 3 — Torsion spring when loaded

4 Environmental conditions

The spatial distribution and equipment of the facility shall permit a reliable implementation of the
measurement and test.

Measurements and tests should be carried out at ambient temperature in a normal workshop environment.

Special tests (e.g. in air-conditioned rooms or other special environments) shall be agreed upon between the
manufacturer and the customer.

Measuring and testing equipment should be subject to regular inspection.

© IS0 2024 - All rights reserved
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5 Qualifications of the person(s) performing the work

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

The qualifications or additional knowledge and skills shall be documented in appropriate qualification or
training documents, depending on the requirements.

6 Geometries of guiding and supporting devices

If necessary, geometries of guiding and supporting devices (mandrels, guide sleeves, ring groove, etc.) shall
be agreed upon between the manufacturer and the customer to include special cases such as snapping
end coils{ buckling, bulging. The alignment of guiding and supporting devices is aimed to improve the
reproducibility of the measurements.

7 Meapuring and testing equipment

Suitable measuring equipment shall be selected (standards such as ISO 3611"for micrometers and
[SO 1338%-1 for callipers can be used to ensure suitability).

8 Measurement and test parameter for technical cold formed cylindrical torsion springs
8.1 Bodgy length (Lg)

8.1.1 General

The body|length Ly is a measurement and test parameter.

8.1.2 Type of characteristic

The body|length Ly is the body length in thevaxis direction (excluding legs) when no load is applied (see
Figure 4)] other case should be agreed upen:between the manufacturer and the customer.

Lg

Figure 4 — Body length (Lg) of the unloaded torsion spring for open-coiled springs

8.1.3 Measuring and/or testing equipment
The following measuring equipment can be used:

— micrometer gauge;

© IS0 2024 - All rights reserved
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— height gauge;

— callip

er;

— dial gauge/indicating calliper;

— electronic measuring sensor;

— optical measuring instruments/measurement microscope/camera systems/projector.

In the case of attributive testing, the following testing equipment can be used:

— attributive gauges (“GO/NO GO” gauges).

814 C
The body

815 M

The meas
by contag
tolerance

When thd
the manu

pnditions of measurement and testing

length Ly shall be evaluated at ambient temperature as delivered.

ethod of measurement and testing

urement can be carried out without contact using optical proceduresj capacitive or e
t (with minimal force) or by contact with the measuring surfaces. (within tolerance/

test gauges) (see Figure 5).

re is a spring self-weight effect, the measurement of body length should be agreed upor
facturer and the customer.

ectrically
but of the

between

© IS0 2024 - All rights reserved
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LB max
LB,max
a) Tolerance upper limit check with gauge b) Tolerance upper limit cheegk with gauge
(L < Lg max) (GO/within tolerance) (Lg > Lg max) (NO GO/outof tolerange)
LB,min
LB min
c) Toldrance lower limit check with gauge{(Lg d) Tolerance lower limit check with gayige (Lg
A Lg 1min) (NO GO/within tolerance) < Lg 1min) (GO/out of tolerance)
Figure 5 — Method of testing of the body length (Lg) with gauges (examples)
8.1.6 Testlocation on theproduct
The test dlirection is in¢the’axial direction to the finished spring. The measuring position is thg distance
between the tangent points of the two torsion legs and parallel to the axis of the spring body.
When mdasuring.equipment is used that induces a measuring force then the applied force should not
significartly deflect and/or compress the spring.
When optlical measuring equipment (camera systems) is used, the measurement axis is perpendicular to the
spring axis.

8.2 Outside diameter (D,)

8.2.1 General

The outside diameter D, is a measurement and test parameter.

© IS0 2024 - All rights reserved
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8.2.2 Type of characteristic

The outside diameter D, is the value of the outside diameter through the whole spring body (see Figure 6). If
legs are bent in the outside part of the spring body or the legs overlap the outside diameter, the legs have to
be ignored.

_R_ .
|VAVAVAUAGAURUAR !
“ |

Figure 6 — Outside diameter (D,)

8.2.3 Measurement and/or testing equipment

The folloywing measuring equipment can be used:

— micrqmeter gauge;

— callipler;

— dial gauge.

Alternatiyely, optical measuring equipment can be used.

In the casg of attributive testing, the following testing‘equipment can be used:
— tests|eeve;

— specipl gauge (part-based):

— snap gauge.

The shap¢ and dimension of all testing equipment shall be agreed upon between the manufactur¢r and the
customer.

8.2.4 Cpnditions of measurement and testing

The outsifle diameter,D, shall be evaluated at ambient temperature as delivered.

8.2.5 Method.of measurement and testing

a) Variapléimeasurement (e.g. calliper) (see Figure 7)

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. In the case of no interference with the legs, the measurements at the end are
performed in two perpendicular directions of the spring. Each measured value shall be within the tolerance.
The maximum measured value shall be documented.

© IS0 2024 - All rights reserved
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Key
1  spring
2 calliper

Figure 7 — Method of measurement of the outside diameter De with calliper (example)

b) Variaple measurement (e.g. dial gauge) (see Figure 8)

The meagurements are to be carried out (0°-180°, 90°-270°). The measured values shall be within the
tolerance| The maximum measured value shall be documented.

Key
1 spring
2 dial gjuge

Figh

c) Attributive testing (within tolerance/out of the tolerance/test gauges) (see Figure 9)
The spring shall fall through the gauge due to its own weight at D

e,max*

The spring shall not fall through the gauge due to its own weight at D

e,min*

© IS0 2024 - All rights reserved
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-

Ds s

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

De

—

EShE

e,min

c) Tdlerance lower limit check with gauge
(Pe < D¢ 1min) (GO/out of tolerance)

8.2.6 Testlocation on the product

a) Variaple measurement

Figure 9 — Method of testing-of the outside diameter D, with gauges (examples)

b) Tolerance upper limit check-with gauge
(De > Dg 1ax) (NO GO/out oftolerange)

e,min

d) Tolerance lower limit check with gauge
(De 2 D¢ 1in) (NO GO/within tolerance)

The meadqurement is petformed at several locations on the product, at least at the beginning, in the centre

and at thq end of the spring with no load applied.

b) Attribputive testing

The test i carried out over the entire length of the spring. The test sleeve length shall correspond to at least

the cleardnce of 2 coils

For the purpose of testing geometrical deviations (enveloping circle, curvature), a test sleeve with the length
and diameter for cylindrical springs can be agreed upon between the manufacturer and the customer.

8.3 Inside diameter (D;)

8.3.1 General

The inside diameter D; is a measurement and test parameter.

© IS0 2024 - All rights reserved
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8.3.2 Type of characteristic

The inside diameter D; is the minimum value of the inside diameter through the whole spring body (see
Figure 10). If legs are bent in the interior part of the spring body or the legs overlap the inside diameter, the
legs have to be ignored.

83.3 M
The folloy
— callip
Alternatiy
In the cas
— testp

— speci

834 C
The insid

835 M

a) Variaple measurement (g;g.-calliper) (see Figure 11)

If the leng
perpendi

If the length of thé.calliper jaws is less than the body length, take only two measurements in perp
5 at each end of the body, and measure the inside diameter at the centre of the body indfirectly by

direction

JUUU L\,'\'&

Figure 10 — Inside diameter (D;)

easurement and/or testing equipment

ving measuring equipment can be used:

er.

rely, a micrometer screw or optical measuring equipment can be used.
e of attributive testing, the following testing equipfent can be used:
in;

hl gauge (part-based), e.g. GO/NO GO gauge:

bnditions of measurement and testing

p diameter D, shall be evaluated at ambient temperature as delivered.

ethod of measurement-and testing

th of the calliperjaws is equal to or greater than the body length, take only two measurj
ular directions:

measurin

ements in

endicular

Fthe outside diameter and subtracting two wire diameters d, ;.

The measurement method of inside diameter can be agreed upon between the manufacturer and the
customer. The measured values shall be within the tolerance. The minimum measured value shall be
documented.

© IS0 2024 - All rights reserved

11


https://standardsiso.com/api/?name=a6ba971a15b11d3f19cf00bac08d2fb8

ISO 22705-3:2024(en)

Key
1 spring
2 calliper

Figure 11 — Method of measurement of the inside diameter (D;)with calliper (example)

b) Attrilputive testing (within tolerance/out of the tolerance/test pin)\(see Figure 12)
The spring shall not fall over the test pin due to its own weight at\D; ..., (Figure 12 a).
The spring shall fall over the test pin due to its own weight atD; .., (Figure 12 c).

Both above-mentioned criteria shall be met, regardless ef which side of the spring is attached to thfe test pin.

© IS0 2024 - All rights reserved
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i,max

a) Tolerance upper limit check with test pin

(D

< D; max) (NO GO/within tolerance)
b

2'D; min) (GO/within tolerance)

i=

Q) Toqlf)rance lower limit check with test pin

i,max

b) Tolerance upper limit check with te
(D; > D 1max) (GO/out of tolerance

b

i,min

d) Tolerance lower limit check with te
(D; < Dj 1in) (NO GO/out of tolerand

Figure 12 — Method of testing the inside diameter (D;) with test pin (examples)

8.3.6 Testlocation on the product

a) Variable measurement

© IS0 2024 - All rights reserved
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Where the spring has legs, the measurement is carried out on the outside diameter and the value can be
calculated by the following formula

D, =D, -2xd

Where d

wire

wire

is the wire diameter after coiling.

b) Attributive testing

The test is carried out over the entire length of the spring (Lg).

For the purpose of testing geometrical deviations (enveloping circle, curvature), a test gauge can be agreed

upon bety

8.4 Spring leglength (I)

841 G

The sprinig leg length /is a measurement and test parameter.

842 T

The sprinfg leg length [ is the length of each leg segment when there is no\load. Torsion springs can|

with mor

eneral

ype of characteristic

e than one leg segment (see Figure 13).

8.4.3 Measurement and/or testing equipment

The following measuring equipment can be used:

Figure 13 — Spring leg length (1)

— calliper;

— electronic measuring sensor;

— optical measuring instruments/measurement microscope/camera systems/projector.

© IS0 2024 - All rights reserved
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In the case of attributive testing, the following testing equipment can be used:

— attributive gauges (“GO/NO GO” gauges).

8.4.4 Conditions of measurement and testing

The spring leg length I shall be evaluated at ambient temperature as delivered.

8.4.5 Method of measurement and testing

In the case of tangential legs (see Annex B, Figure B.1 a), the measurement is carried out indirectly using a
calliper remembering to subtract half of the body outside diameter from the measurement.

The leg le
from the

of spring.

In the cas

plane by means of a mandrel or fixture. If the spring body is parallel to the measuring plane, it shaj

insucha

Fig

84.6 T
Measurern

The test d
a measur

ngth I is the indirect measurement value. The measurement method is to measure-thq
bnd of torsion leg to the outside of spring body minus half of the measured value of ©uter

D
According to the formula [; = A —?e , I, =B —?e , the measurement method is Shown in

e of optical measurement, the axis of the wound body is mounted perpendicular to the 1

vay that the legs to be measured are also parallel to the measuring plané.

/

De/2

/ _

b

De/Z

a) Measurement of I b) Measurement of I,
ure 14 — Method of measurement of the spring leg length (I) with calliper (exampl
bst locationonthe product

nent takés place from leg end [, /1, to the opposite facing spring body in one plane.

irection is in the axial direction to the spring legs. When measuring equipment is used th

distance
diameter

Figure 14.

heasuring

Il be fixed

es)

ht induces

nigforce, then the applied force should not deflect the spring.

When optical measuring equipment (camera systems) is used, the measurement axis is perpendicular to the
spring leg.

8.5 Number of coils (n) and coil direction

851 G

eneral

The number of coils n and the coil direction are test parameters. All coils are active in the torsion spring.

© IS0 2024 - All rights reserved
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8.5.2 Type of characteristic

Number of coils n is the number of wire rotations/coils around the spring axis, see Figure 15.

0
Key
1  coil nimber 1
2 coil nimber 2
3 coil nimber 3
4  coil nimber 4
5 coil nfimber 5

Figure 15 — Number of coils (n)

8.5.3 Measurement and/or testing equipment
The folloying measuring equipment can be used:
— visual inspection;

— test tpmplate;

— optical test;

— projeftor;

— measpring microscope;

— camefa system.

8.5.4 Cpnditions ofameasurement and testing

The numljer of coils/n shall be evaluated at ambient temperature as delivered.

8.5.5 Method of measurement and testing

All tests are carried out on the unloaded spring.
The wire coil rotations shall be counted from one end of the wire (spring body end) to the other.

The coil direction can be clockwise (right-handed) or counterclockwise (left-handed) (see Figure 16).
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a) Clockwise (right-handed) b) Counterclockwise (left-handed

Figure 16 — Coil direction

bst location on the product

e spring body shall be considered.

8.6 Bending radius on legs (r)

8.6.1 G
The bend

862 T

The bend
radius of

863 M

eneral

ng radius on legs r is a measurement and test parameter.

ype of characteristic

ng radius on legs r applies to eitherthe bending (inside) radius of bent legs or the bendir
hxially raised legs at the transitiento the last turn, see Figure 17.

’i”\
»@i@

Figure 17 — Bending radius on legs (r)

easurement and/or testing equipment

The following measuring equipment can be used:

— visua

l inspection (e.g. radius gauge);

— optical test;

— radiu

s gauge;

— optical measuring instruments/measurement microscope/camera systems;

— template.
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8.6.4 Conditions of measurement and testing

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

8.6.5 Method of measurement and testing

All tests are carried out on the unloaded spring. Figure 18 shows the schematic diagram of measuring with
radius gauge.

In the case of optical measurements, the spring element shall be aligned perpendicular to the measuring
plane using a mandrel or suitable fixture. If the spring body is parallel to the measuring plane, it shall be
fixed in such a way that the legs to be measured are also parallel to the measuring plane.

;
1 |

__ |
& |

Key
1  radiug gauge
2 torsion spring

Figyre 18 — Measuring the bending radius (r) of torsional leg with radius gauge (exaniple)

8.6.6 Testlocation on the product

When mepsuring equipment is used that induces a'measuring force, then the applied force should rot deflect
the spring.

p

When optiical measuring equipment (caméra‘systems) is used, the measurement axis is perpendicilar to the
spring bepd angle.

8.7 Angle of bend on legs (¢)

8.7.1 General

The angld of bend on legs«p are measurement and test parameter.

8.7.2 Type of characteristic

The angld of bend on legs ¢ is the angle between two adjacent leg segments, see Figure 19.
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8.7.3 M
The folloy
— temp
— proje
— protr
— angle
— optic

— Imeas

874 C

The angle

8.7.5 M
All tests 4

The meas
deflectior

For optic:

Figure 19 — The angle of bend on legs (@)

easurement and/or testing equipment
ving measuring equipment can be used:
ate;

Ctor;

actor;

gauge;

h] measurement system;

uring microscope.

pnditions of measurement and testing

of bend on legs ¢ shall be evaluated at ambient temperature as delivered.

ethod of measurementand testing
re carried out onthe unloaded spring.

urement shall-bé performed without contact (optical) or with minimal force application
of the anglé(manual check, see Figure 20).

1l measurement, the spring body shall be aligned perpendicular to the measuring plane

of a mand

a way thak the legs to be measured are also parallel to the measuring plane.

rel’or'suitable fixture. If the coiled body is parallel to the measuring plane, it shall be fix
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Key
1  template
2 torsion spring

Figure 20 — Measuring the angle of bend on legs (¢) of torsional leg with'template (exaple)

8.7.6 Testlocation on the product

The measjurement should be performed perpendicular to the springlegs.
8.8 Spring pitch (p)/distance between the coils (u)

8.8.1 General
The sprinfg pitch p and distance between the coils u-are measurement parameters.

The (fundtional) spring characteristic with the corresponding tolerances should be defined, rather than
specifying the spring pitch p or distance between the coils u.

8.8.2 Type of characteristic
The distapce between two conse€utive coils in the direction of the spring axis is u.
The sprinfg pitch p can be calculated with the distance between coils u and the diameter of wire d{; .

pzdv\ire+u

Figure 21|illustrateg'the difference between distance between coils u and spring pitch p.
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Key
1  distarce between the coils (u)

2 spring pitch (p)

Figure 21 — Difference between spring pitch and distance between the coils

8.8.3 Measurement and/or testing equipment
The folloywing measuring equipment can be used:
— callipler (with the corresponding dimension);
— opticpl test (identity check);

— sample rod;

— feelerf gauge.

8.8.4 Cpnditions of measurement and testing

The sprinfg pitch p and distance between theé coils u shall be evaluated at ambient temperature as dlelivered.

8.8.5 Method of measurement and testing
The measpirement can be performed without contact (optical) or with minimal force application (mantial check).

The measjurement should be performed perpendicular to the spring axis.

8.8.6 Testlocationron the product

The test 1pcationis to be defined between the manufacturer and the customer.

The meadufing point should be precisely defined, since there is partly different distance betwee1|1 the coils
in the spring.

8.9 Spring torque (M)

8.9.1 General

The spring torque M is a measurement parameter.

8.9.2 Type of characteristic

The spring torque M is a torsional load applied to the legs of the torsion spring with the loading pins in
closing direction (see Figure 3).
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The spring torques M, M,, ... are the assigned spring torques to the rotation angles of the loaded spring a;,
A o,

8.9.3 Measurement equipment

The following measuring equipment can be used:

— spring torque tester

NOTE In most cases the torque is the required measurement parameter for testing torsion springs. In very rare
cases, the force is requested when testing the springs. If the spring force is required, the geometries of guiding and

supporting devices (e.g. test pins, guide bushings, ring groove) may be agreed upon between the manufacturer and the
customer.

8.9.4 Cpnditions of measurement
Before mg¢asuring the spring torque, the actual leg position is recorded.

The spring torque shall be evaluated at ambient temperature as delivered. Unless otherwise agreegl with the
customer| the spring should not be touched during testing and no additional lubri¢ation should be psed.

The spring shall be supported on a mandrel for its whole length and loaded using pins. The diaeter of a
torsion spring reduces as the spring is wound up, and the mandrel diametér should be smalley than the
minimum| spring inside diameter at the maximum deflection.

8.9.5 ethod of measurement

T~
e

Unless otherwise specified, the torque measurement procedure-should be as follows (see Figure 29
1) Inserf spring into testing device.

2) Rotatle testing pins in direction of loading to position £, (where torque can start to be measured by the
test device).

3) Rotatle testing pins to €, and then returnto g;.
4) Rotate testing pins to €, &, ... and record torques at each position required.
NOTE £y, €1, €y, ... corresponds o)y, 0¢q, 0y, ...

If other cpnditions are requestéd-by the customer or the manufacturer, they shall be agreed upon between
the manufacturer and the customer (e.g. measuring by increasing without presetting or decreasing angles/
torques).
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8.10 Free angle (7,)

8.10.1 G
The free 2

8.10.2 T
The free g
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#r @

a) The zero setting (M>0, ) b) Rotate until ¢,

—

c¢) Turn back to ¢, d) Rotate-againto g, &,, ...

Figure 22 — Torque test schematicidiagram

bst location on the product

herwise specified in the drawing, measuring conditions should be agreed upon bet

P spring torque is measured at the points of the moment leg contact.

eneral

ngle 7, is a measurementdnd test parameter.

ype of characteristic

ngle 7y, is the'position angle between two legs when unloaded, see Figure 23.

[

ween the

urer and the customer. The entire spring body shall be adequately supported by the mangirel in the

N

<

Figure 23 — The free angle (y,)
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8.10.3 Measurement and/or testing equipment

The following measuring equipment can be used:

— optical measuring device;

— projector;

— measuring microscope;

— camera system (without measuring force);

— protractor.

In the cas|

— gaugg.

8.10.4 C
The free 4§

8.105 M

The meas
on the dia

e of attributive testing, the following measuring equipment should be used:

pnditions of measurement and testing

ngle y, shall be evaluated at ambient temperature as delivered.

ethod of measurement and testing

urements and tests are carried out on the spring without lead:-The spring is aligned on
meter, perpendicular to the spring axis. An alignment is made from the first to the secon

test can allso be carried out with a protractor, using the light gap miethod. It is also possible to chg

position V
8.10.6 T
The meas

8.11 She

8.11.1 G
The sheat

8.11.2 T

The insp¢
Figure 24

yith a gauge.

bst location on the product

urement should be performed perpendiculat’to the spring axis.
ar-off burr

eneral

-off burr is a test parameter:

ype of characteristic

bcted property_issthe shear-off burr resulting from cutting off at both ends of the sj

a fixture
1 leg. This
ck the leg

bring, see

a) Inside b) Outside

Figure 24 — The shear-off burr
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