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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 1:
Cold formed cylindrical helical compression springs

1 [Scope
Thif document specifies the measurement and test methods for the general characteristics of cold
formed helical compression springs made from round wire, excluding dynamic testing:
2 |Normative references

Thdre are no normative references in this document.

3 |Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For|the purposes of this document, the following terms and definitions apply.
[SOJand IEC maintain terminological databases for\use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at http: //www.electropedia.org/

3.1
spring
mec¢hanical device designed to store energy when deflected and to return the equivalentjamount of
enefgy when released

[SOPRCE: ISO 26909:2009; 1.1]

3.1{2
compression spring
spring that offers resistance to a compressive force applied axially

Note 1 toentry: In the narrow sense, a compression spring indicates a helical compression spring.

[SOPRGEE: ISO 26909:2009, 1.2]

3.1.3
coil spring
coil-shaped spring

[SOURCE: ISO 26909:2009, 3.11]

3.1.4

helical compression spring

compression spring made of wire of circular cross-section, wound around an axis with spaces between
its coils

[SOURCE: ISO 26909:2009, 3.12, modified — limited to wires with circular cross-section]

© IS0 2021 - All rights reserved 1
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3.1.5
cold formed spring
spring formed at ambient temperature

[SOURCE: ISO 26909:2009, 1.12]

3.1.6
active coils
total number of coils less the inactive coils

Note 1 to entry: This is the number of coils used in computing the total deflection of a spring.

[SOURCE: ISO 26909:2009, 5.70, modified — extended to all inactive coils]

3.1.7
test parameter

parameter|with a tolerance for which there is an immediate conclusion after the test (within tolerdnce
or out of tIerance)

Note 1 to enftry: Test can be performed without measurement (i.e. with GO/NO-GO gauges).

3.2 Sympols and abbreviated terms

Table 1 includes the symbols and abbreviated terms used throughoutthis document.

Table 1 — Symbols and abbreviated terms

Symbols Units Designations
D, mm |outside diameter of spring
Dy max mm |maximum outside diameter of spring
De min mm |minimum outside diameter-0f5spring
D, mm |inside diameter of spring
D max mm |maximum inside diameter of spring
D min mm |minimum inside'diameter of spring
d mm |diameter of wire
dnax mm |maximum diameter of wire
dyire mm |actualwire diameter
e, mm |perpendicularity
e, mm < parallelism
F N spring load or force
F, N~ |springload at solid length, L.
Fax N  |maximum specified spring load
Foin N lminimum specified springload
F, N spring load for the minimum test length, L
Fi, Fy,... N specified spring loads for the specified spring lengths, Ly, L,,...
L, mm |solid length
Liax mm |maximum specified spring length
Loin mm |minimum specified spring length
L, mm |minimum acceptable testlength for F,
L, mm |freelength
Lo max mm |maximum free length
Lo min mm |minimum free length
Ly, Ly,... mm |specified spring lengths for the spring loads, F;, F5,...

2 © IS0 2021 - All rights reserved
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Table 1 (continued)
Symbols Units Designations
n - active coils
n, - |total number of coils
p mm |spring pitch
AF AF
== N/mm |spring rate (see Annex A
AL As / pring rate )
s mm |deflection of spring
Se mm |deflection of spring for the solid length, L,
Sh mm |deflection of the spring (stroke) between two loads, AF
Sy mm |maximum test spring deflection for the spring load, F,,
51, 92, mm |specified spring deflections for the specified spring loads, F;,&yy...
u mm |distance between the coils
¢Di,min/max ~
3] ]
i
| <»Dt:.',min/max
Figure 1 — Symbols for helical compression springs
4 (Environmental conditions
Theg spatiahdistribution and equipment of the facility shall permit a reliable implementaltion of the
megsurements and tests. Measurements and tests should be carried out at ambient tgmperature
in 4 er special

envi

i normal workshop environment. Special tests (e.g. in air-conditioned rooms or ot

testing equipment should be subject to regular inspection.

5 Qualifications of the person(s) performing the work

akuring and

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 should be documented in appropriate qualification
or training documents, depending on the requirements.

© IS0 2021 - All rights reserved
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6 Geometries of guiding and supporting devices

If guiding and supporting devices (e.g. test pins, guide sleeves, ring grooves) are used, the properties
(e.g. geometry, material) shall be agreed upon between the manufacturer and the customer to include
special cases such as snapping end coils, buckling or bulging. The alignment of guiding and supporting
devices is aimed to improve the reproducibility of the measurements.

7 Measuring and testing equipment

Suitable measuring equipment shall be selected. Measuring equipment shall conform to ISO standards,
if such are pvailable (e.g. ISO 3611 and ISO 13385-1).

If there is alcustomer requirement, the methods and measuring equipment shall be agreed on sgparately.

8 Measurement and test parameter for technical cold formed cylindrical
compression springs

8.1 Freqlength (L)

8.1.1 Gejneral

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

8.1.2 Type of characteristic

L is the lgngth across the entire spring body when nosload is applied and only when both ends|are
ground (se Figure 2); other cases should be agreed uplen between the manufacturer and the customner.

Ly

ot

Figure 2 — Freelength (L) where both ends are closed and ground

8.1.3 Magasuring and/or testing equipment

The follow|ng measutring equipment can be used:

— microrpeter gauge;

— calliper;

— dial gauge/indicating calliper;

— electronic measuring sensor;

— manual/automatic force gauge;

— optical measuring instruments/protractor/measurement microscope/camera systems.
The following testing equipment can be used:

— attributive gauges (GO/NO-GO gauges).

4 © IS0 2021 - All rights reserved
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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
a) Variable measurement

The measurement can be carried out without contact using optical procedures, capacitive or
electrically by contact (with minimal force) or by contact with the measuring surfaces (at a known/
unknown measuring force). Preferably, the measurement should be carried out over the entire face (see
Figlire 3). If this is not possible, then a second measurement can be carried out with a 90° offset. In this
casg, it shall be clarified whether the maximum value, the minimum value or the average vallue is to be
spegified.

When there is a spring self-weight effect, the measurement of free height shefild be agreed upon
between the manufacturer and the customer.

B

Figure 3 — Method of measurement of the free length (L,) with calliper (example)
If the customer specifies a setting lerigth for the test spring, the setting conditions for the [test spring
sha|l be agreed upon between the manufacturer and the customer.

Unless otherwise specified, springs that are not pre-set shall only be measured after the §pring load
test. If no spring load or foriceis specified, measurement can be done without any preliminapy test.

b) Attributive testing.(with GO/NO-GO gauges, see Figure 4)

© IS0 2021 - All rights reserved 5
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L 0,max

x
o
€
\‘o
a) Tolerange upper Himritelreck-with gatge (LO =< LO " ‘u) Toterance tppet Hrritelreckwith gatge (LO LO _
max) (GO/within tolerance) max) (NO GO/out of tolerance)
- - -

L 0,min

Lo

c) Tolgrance lower limit check with gauge

Figure 4 — Method of testing the free length'(£,) with gauges (examples)

¥ Lo min) (NO GO/within tolerance)

8.1.6 Testlocation on the product

L 0,min
L

d) Toleranee lewer limit check with gauge
(Lo <Lg'min) (GO/out of tolerance)

The test direction is in the axial direction to thee-finished spring. When measuring equipment is ysed

that inducg¢s a measuring force, then the applied force should not deflect the spring.

When optifal measuring equipment (camera systems) is used, the measurement axis is perpendicfilar
to the spring axis.

8.2 Outgide diameter (D)

8.2.1 Gepneral

The outsidp diametexr D, is a measurement and test parameter.

8.2.2 Type of'characteristic

D, is thev

1 £ taidd pa s 4] 1o +1] 1 1 H 1 | L I (i}
IUCT Ul UIIT UULSIUT UldITITLTT LI UuSll LIICT WIIUIUT D}Jl llls IJUbly kDCC ) ¢ ls Ul C JJ.

Figure 5 — Outside diameter (D,)

© ISO 2021 - All rights reserved
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8.2.3 Measurement and/or testing equipment

The following standard measuring equipment can be used:

micrometer gauge;
calliper;

dial gauge.

Alternatively, optical measuring equipment can be used.

Int

Thd
the

8.2
The

Ins
the

8.2

his case, the following testing equipment can be used:
test sleeve;

special gauge (part-based);

snap gauge.

shape and dimension of all testing equipment shall be agreed upon petween the manufg
customer.

4 Conditions of measurement and testing
outside diameter D, shall be evaluated at ambient tempetature as delivered.

pecial cases, tests for coated and set springs should b&’agreed upon between the manufg
customer.

5 Method of measurement and testing
Variable measurement (e.g. calliper)

The measurement is performed-at-several locations on the product, at least at the be
the centre (Figure 6 and Figure/7) and at the end of the spring. The measurement at
performed in two perpendiéular directions of the spring, except if the useful length of {
jaws is greater than the freelength of the spring. Each measured value shall be within thg
The maximum value shHall be documented.

cturer and

cturer and

oinning, in
the end is
he calliper
e tolerance.
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Key
1 spring
2 callipet

Figur¢ 6 — Method of measurement of the outside diameter (D) with calliper (example)

Key
1 spring
2 dial gayge

Figure 7 — Method of measurement of the outside diameter (D) with dial gauge (example)

b) Attributive testing (with test sleeve as GO/NO-GO gauge, see Figure 8)
The spring shall fall through the test sleeve due to its own weight at D, ... (see Figure 8a).
The spring shall not fall through the test sleeve due to its own weight at D, ,,,;, (see Figure 8c).

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

8 © IS0 2021 - All rights reserved
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DE DE
|
P
S>
|
| |
De,max |
i
De,max
d) Tolerance upper limit check with test sleeve b) Tolerance upper limit check with tept sleeve
(D¢ < Dg max) (GO/within tolerance) (Ds > Dy max) (NO GO/out of tolerapce)
De DE
|
| |
i De,min
De,min

c) Tolerance lower limit check with test sleeve
(De 2 Dg in) (NO GO/within tolerance)

d) Tolerance lower limit check with test sleeve
(D¢ < Dg min) (GO/out of tolerance)

Figure 8 — Method of testing of the outside diameter (D.) with test sleeve (examples)

8.2.6 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.

© IS0 2021 - All rights reserved
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b) Attributive testing (e. g. GO/NO-GO gauge)

The test is carried out over the entire length of the spring. The test sleeve length shall correspond
to at least the clearance between 2 and a maximum of 4 coils.

8.3

Inside diameter (D;)

8.3.1 General

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

83.2 Ty

D;is them

8.3.3 Mg

The follow
— callipsg
Alternativg
The follow

test pi

specia

The shape
the custon

8.3.4 Co
The inside

pe of characteristic

nimum value of the inside diameter through the whole spring body (see Figure 9).

Figure 9 — Inside diameter (D})

asuring and/or testing equipment

ng measuring equipment can be used:

I.

ly, a micrometer screw or optical meéasuring equipment can be used.
ng testing equipment can be used:

;

gauge (part-based),&yg. GO/NO-GO gauge.

hnd dimension of-all testing equipment shall be agreed upon between the manufacturer
er.

nditions.of ' measurement and testing

diafnéter D; shall be evaluated at ambient temperature as delivered.

and

L] L 1l 1l L] 1 111 1 1l 1l Fad
Irl SpeCIal CdSES, LESLS 10T CO4LEU dITU SEL bpl lllgb SIIOUIU DE dgl ccu upuu peELwceclll ULICE [TIdITuldCLurct
the customer.

8.3.5 Method of measurement and testing

a) Variab

le measurements (e.g. calliper)

and

Take two measurements per end (in perpendicular directions at each end) of the spring (see
Figure 10), unless the length of the calliper jaws is greater than the free length of spring (in this
case, take only two measurements in perpendicular directions). The minimum value shall be
documented.

10
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\’

7T

Figure 10 — Method of measurement of the inside diameter (D;) with\calliper (ex4

b) |Attributive testing (with test pin as GO/NO-GO gauge, see Figure 1)
The spring shall fall over the test pin due to its own weight at ., (see Figure 11c).
The spring shall not fall over the test pin due to its own weightat D; ..., (see Figure 11a)

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

mple)

is attached

© IS0 2021 - All rights reserved
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a) Tolerarce upper limit with test pin (D; < D; ,.,,) b) Tolerance uppefdimit with test pin (D; > D; ...)

(NO GO/within tolerance) (GO/out of tolerance)
Di Di
|
| |
| |
Di,min |
Di,min

C) Tolerarrce tower Himmitwithrtest pPHIU; = Ui,min) aj l1oleralice IOWeET HIIIU WILIT LEST DT (U, < U

(GO/within tolerance) (NO GO/out of tolerance)

i,min)

Figure 11 — Method of testing the inside diameter (D;) with test pin (examples)

8.3.6 Testlocation on the product
a) Variable measurement
The measurement is carried out at the beginning and at the end of the spring.

In the spring centre, the inside diameter of the spring, D;, can only be determined using Formula 1.

12 © IS0 2021 - All rights reserved
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D; =D, —2xd, ;..
where
D, is the inside diameter of the spring
D, is the outside diameter of the spring
dyire 1S the real wire diameter after the forming process (coiling/winding)

)

b)

8.4

8.4

Thd
the

8.4
The

ATtributive gauges (GU/NU GO-gauges)
The test is carried out over the entire length of the spring (L).

For the purpose of testing geometrical deviations (enveloping circle, curvature),'a test g3
agreed upon between the manufacturer and the customer.

Total number of coils (n;), number of active coils (n) and coildirection

1 General

total number of coils and the coil direction are test paraideters. The number of actiy
bretical calculation value.

2 Type of characteristic

total number of coils n; is the number of wire rotations/coils around the spring axis (see

E—

<SS

uge can be

e coils is a

Figure 12).

Key

N O U W

coil number 1
coil number 2
coil number 3
coil number 4
coil number 5
coil number 6
0,75 of a full coil (determined by the scale)

Figure 12 — Total number of coils (n,)

© IS0 2021 - All rights reserved
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The number of active coils, n, is a theoretical calculated value that cannot be measured geometrically.
The number of active coils can only be counted approximately.

The number of active coils, n, is the total number of coils, n,, less the number of inactive coils (see
Figure 13).

Definition of inactive coils:

a) with the end coil in contact, the number of turns is determined from the end of the wire to the last
contact point with the subsequent coil.

b) with the-eeils-contactins—in

a g TSP Mg O oGy DEeTWEET ""G'G’ reHberorecotsteack ase
is determined from the first to the last contact point of two adjacent (consecutive) coils.

2 1 2 1 2

l | [ [ ol [ [

IR

2 inactivg coils

Key
1 active qoils
Figure 13 — Number ofactive coils (n)

Depending| on the winding direction during theteoiling process, the spring can be coiled clockwisg or
counterclorkwise (see Figure 14).

14 © IS0 2021 - All rights reserved
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a) clockwise (right-handed) b) counterclockwise (left-handed)

Figure 14 — Coil direction

8.4]3 Measuring and/or testing equipment
The following testing equipment can be used:
— |visual inspection;

— |test template;

— |optical test.

8.414 <Conditions of measurement and testing

— 1 1 £ 1 1111 1 — 1 — + 11 1
Th Lotdl TUHIper U1 COLLS 71 STdITDE EVAIUdLEU dl dITIVICHULEHIPET dLUl'c 45 UClivelr €.

8.4.5 Method of measurement and testing
All tests are carried out on the unloaded spring.
Total number of coils, n,:

The wire coil rotations shall be counted from one end of the wire (spring end) to the other. Therefore,
the end of the wire in each case is the maximum point in the run-off direction of rotation (see Figure 12).

In case of open flat ends, and with open coils in the spring body, n = n,.

Depending on the spring holding condition, there are cases of n # n,.
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The coil direction can be clockwise (right-handed) or counterclockwise (left-handed) (see Figure 14).

8.4.6 Testlocation on the product

The entire

spring body shall be considered (see Figure 15).

Key
1
2

0,75 of
angle s

Figur

8.5 App

8.5.1 Ge

The contad

852 Ty

This is thdg

Figure 16)
spring locK

———

a full coil
ale
p 15 — Method of measurement of thetotal number of coils (n,) with test template

(example)

lied end coils

neral

ting end coils are a@tést parameter.

pe of characteristic

condition’ of the spring ends. The end coils can be in contact (closed) or not (open)
A mipor gap is permissible if it is not relevant to the spring behaviour and cannot resu

ing.

see
tin

16

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=a516998d907f239ddf4d1bfd9e7f75c1

IS0 22705-1:2021(E)

1

ulp
NN

2
Key
1 |open
2 |closed

Figure 16 — End coils

8.5]3 Measuring and/or testing equipment
The following testing equipment can be used:
— |visual inspection;

— |optical test.

8.5[4 Conditions of measurement and testing

The contacting end coils shall be evaluated atambient temperature as delivered.

8.5)5 Method of measurement and testing
The test is carried out on the unloaded spring.

Thg number of turns from thé€ wire end to the last contact point of two adjacent (consecutive) coils shall
be determined.

8.5)6 Testlocation'on the product

The respective end+coils of the spring shall be considered.

8.6 Soliddength (L )/solid force (F.)

8.6J10 General

The solid length L_is a measurement and test parameter.

The solid force F, is the theoretical spring force at solid length, which is not used during measurement
and testing.

If the number of coils is open for production margin, this shall be taken into consideration or agreed
upon when indicating the solid dimension.

8.6.2 Type of characteristics

The solid length L is the length of the spring, when the spring is loaded between two parallel test
surfaces, in which all coils have contact in at least one point (see Figure 17).
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Figure 17 — Solid length (L)

8.6.3 Mageasuring and/or testing equipment

The follow|ng measuring and testing equipment can be used:
— spring|load tester (manual or powered);

— callipefr;
— dial gajuge;
— block gauge;

— optica] test.

8.6.4 Copditions of measurement and testing

The solid I¢ngth L is evaluated at ambient temperature as delivered.

8.6.5 Magthod of measurement and testing

The springlshall not exceed a defined solid length, L, i.e. the solid length, L, shall be less than or equal
to a specified value.

Measurement method for the determination of solid length, L_:

The spring|shall be compressed untilall coils contact each other in at least one point (see Figure 18].

ch

L

I

|

Figure 18 — Method of testing the solid length (L. with a spring load tester (example)
A test force shall be agreed upon with the customer upon request.
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Geometries of guiding and supporting devices (for example, test pins, guide bushings, ring groove) may
be agreed upon between the manufacturer and the customer to include special cases such as snapping
end coils, buckling or bulging.

8.6.6 Testlocation on the product
The entire spring body shall be considered.

The two highest points are measured in axial direction.

8-7 Spl ills }Udd (lr'\

8.7]1 General

The spring load F is a measurement and test parameter.

8.7]2 Type of characteristic

Fy, [Fy,... are the assigned spring loads to the lengths of the loadedcspring Ly, L,,... or the assigned
deflections sy, s,,....

The spring load is an axial force in the direction of compression‘(see Figure 19).

| lﬂ le

——

—
==

=

n—

%

S?

Ly

Figure 19 — Spring load (F)

8.7]3 AMeasuring and/or testing equipment

In ordertotesttheforcea—suitablecatibratedforce—amd—test BAUge strattbe—used—which has been
checked regularly between the calibrating intervals and adjusted to the required tolerance. This can be:

— aspring load tester (manual or powered);

— force measuring sensors (relationship between deformation and force) in part-specific test
equipment;

— abeam balance (balancing weights).

8.7.4 Conditions of measurement and testing

The spring load F is evaluated at ambient temperature as delivered.
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8.7.5 Method of measurement and testing

Unless otherwise specified, springs that are not preset are measured under force between two parallel

plates, first

The spring

at L, (Fy
is relieved between the individual measurements.

ax)» then unloaded and then measured by decreasing deflections to L, (Fy,

in)'

If the manufacturer considers the use of a test pin to be required for the spring force test, then it shall

be used.

When testing with a test pin, the spring shall fall over the test pin due to its own weight at D

i,min"

If the custpmer-specifiesasettingtength-for-the-testspringthesettingconditionsfor-the-test-sp

shall be ag

Geometrie
agreed upd
coils, buck

8.7.6 Te

The entire
8.8 Spri

8.8.1 Ge|
The spring

The (funct
specifying

8.8.2 Ty
The spring

The spring

Figure 20 i

20

reed upon between the manufacturer and the customer.
b of guiding and supporting devices (e.g. test pins, guide bushings, ring groove) may

n between the manufacturer and the customer to include special cases such as snapping
ing, bulging, etc.

5t location on the product

spring body shall be considered.
ng pitch (p)/distance between the coils

neral
pitch/distance between the coils is a measurement:

onal) spring characteristic with the corresponding tolerances should be defined, rather 4
the spring pitch/distance between the coils\(t1).

pe of characteristic

pitch p is the distance between two consecutive coils in the neutral axis.

pitch (p) can be calculated by-adding the distance between coils (u) to the diameter of wire
p=d+u

[lustrates the difference between distance between coils and spring pitch.

ring

be
end

han

d):
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(m3
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8.8

distance between coils, u

spring pitch, p

Figure 20 — Difference between spring pitch (p) and distance between the co

3 Measuring and/or testing equipment

following measuring equipment can be used:
calliper (with the corresponding dimension);
optical measuring instruments/protractors;

resolution of the measuring equipmenthall be observed.

4 Conditions of measurementand testing

spring pitch p is evaluated atambient temperature as delivered.

5 Method of measurement and testing

measurement caiCbe performed without contact (optical) or with minimal force
nual check).

measurement should be performed perpendicular to the spring axis.

6 Testlocation on the product

Coil

sto be defined between the manufacturer and the customer.

hpplication

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

8.9

8.9.

Ground surface/angle

1 General

The ground surface is a measurement and test parameter, for which the angle between the beginning
and the end of the ground surface is indicated in degrees (see Figure 21 and Figure 22).
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8.9.2 Type of characteristic

The inspected properties are the ground surfaces of the coil ends.

Key
end of grinding surface
end of ¢oil
ground|surface

AW N R

grinding angle

Figure 21 — Applied and ground spring ends

8.9.3 Magasuring and/or testing equipment
The follow|ng testing equipment should-be used:
— visuallfinspection;

— templqte;

— projecgor;

— protrartor.

The follow|ngmeasuring equipment should be used:

— projec Lorsazith reflected ]ighf and prnfrar‘fnr

If the ground angle is determined by using a template, see Figure 22.
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Key
1 |ground angle
2 |angle scale

Figure 22 — Method of testing the ground angle with a template (example)

8.944 Conditions of measurement and testing

The ground surface is evaluated at ambient temperature as delivered.

8.9/5 Method of measurement and testing

Vis‘l:al inspection: ground surface:

Profile projector:  ground angle with reflected light and protractor.

8.9/6 Testlocation on the product

The test is performediat the ground end coils of the spring.
8.10 Perpendicularity (e,)

8.10.1.<General

Th - 1 ads. de 4o dos | | al |
Pl pPTIiUItuidarity Cl dl LUIIL4AC LIl g 411U g1 UUHIU CULT TIIUS.

The perpendicularity, e;, is a measurement and test parameter.

8.10.2 Type of characteristic
Perpendicularity, e; is the variation of squareness from the vertical spring axis in mm.

Figure 23 illustrates the characteristic of the perpendicularity, e;.
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Figure 23 — Perpendicularity (e,)

8.10.3 Mgeasuring and/or testing equipment

The follow

ng measuring and testing equipment can be used:

profilg projector;

height

gauge or fixture with dial gauge;

3D campera systems (optical measuring systent);

steel s

quare and feeler or pin gauge;

protrartor.

Special tes

8.10.4 Co

The perpe
for closed and ground springs.

I procedures shall be agréed upon between the manufacturer and the customer.

nditions of measurement and testing

ndicularity e 4Syevaluated at ambient temperature as delivered. The test is only applic

8.10.5 Madthod of‘ measurement and testing

The perpe

1lldicularity, ey, is determined at both spring ends. The larger of the two measurement va

hble

ues

shall be used:

a)

b)

24

e, feeler gauge or dial gauge or pin gauge:

The ground spring is held, ground end against a flat surface, and lower coil against a square, while
turned until the maximum offset between the lower and upper coil diameter is reached (check).
The conformity to a maximum e; acceptable value is then determined using a feeler gauge.

e, profile projector:

The measurement is carried out using the coordinate system of the profile projector, without stops
or devices. After orientation on the flat surface (glass plate) of the profile projector, the spring
is turned to its maximum perpendicularity. This can be in the X and Y direction. The measured
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