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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 5902 was developed by Technical Committee ISO/TC 83, 
Sports and recreational equipment, and was circulated to the member bodies in 
January 1978. 

lt has been approved by the member bodies of the following countries : 

Egypt, Arab Rep. of Mexico 
France New Zealand 
Germany, F. R. Poland 
India Romania 
Italy South Africa, Rep. of 

Turkey 
USA 
USSR 
Y ugoslavia 

The mem ber body 
technical grounds 

of the following country expressed disapproval of the document on 

Austria 

International Organkation for Standardkation, 1980 

Printed in Switzerland 
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INTERNATIONALSTANDARD ISO 59024980 (EI 

Alpine skis - Determination of the elastic properties 

1 Scope and field of application 

This International Standard specifies laboratory measurement 
methods to determine the elastic properties of alpine Skis. Its 
purpose is to calculate the resistance of defined Parts of the ski 
to bending and torsion. 

The Standard measurement procedures are recommended in 
Order to ensure comparability between laboratory measurement 
data, determined and published by ski manufacturers, institu- 
tions and others. In this International Standard no attempt is 
made to relate the measurement data to the quality of the ski. 

2 Reference 

ISO 5901, Alpine Skis - Geometry - Terms, definitions and 
measuring conditions. 

3 Definitions 

For the purpose of this International Standard the following 
definitions apply. 

3.1 spring constant, c : The ratio of the forte F applied to 
the ski, to the corresponding deflection f : 

F c =- 
f 

Depending on the individual Parts of the ski on which the forte 
F is applied, one tan define : 

- the centre spring constant, CM; 

- the shovel spring constant, cs; 

- the rear spring constant, CR; 

- the afterbody spring constant, CA; 

- the forebody spring constant, CB. 

3.2 spring constant balance, B : The ratio of the afterbody 
spring constant, CA, to the forebody spring constant, CB : 

B CA =- 
CB 

3.3 torsiena! spring constant, cT : The ratio of the torque 
applied to the ski to the corresponding torsion angle CL 

M 
=- 

cT a 

’ M 

Figure 1 - Indices for spring constants 
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4 Apparatus 

4.1 The apparatus for measuring the centre spring constant 
shall consist of : 

a) two adjustable supports with low-friction rollers of 
20 mm diameter and wide enough to ensure that the test ski 
tan be supported on its whole width. One of the supports 
with low-friction rollers has a device for clamping the end of 
the ski; 

b) a load application device with an accuracy of &- 2 N for 
application of the test forte Fr,,, mid-way between the sup- 
ports, which are placed at a distance that is adjustable 
between 1 200 and 1 720 mm, by means of a contact ram 
with a radius of 10 mm and a width touching the whole 
width of the test ski; 

c) a linear measuring device for measuring the deflectionf 
with an accuracy of I!I 0,5 mm. 

4.2 The apparatus for measuring the shovel, rear, afterbody 
and forebody spring constants shall consist of : 

a) a clamping device, consisting of a flat jaw and three 
clamps, ensuring that the whole width sf the ski tan be 
clamped (see figure 2); 

b) a load application device with an accuracy of + 2 N for 
application of the test forces &, FR, FA or FB at a distance 
that is adjustable between 330 mm and 860 mm from the 
edge of the flat jaw of the clamping device by means of a 
low-friction roller of 20 mm diameter and wide enough to 
tauch the whole width of the test ski; 

c) a linear measuring device as specified in 4.1 c). 

J 

4.3 The apparatus for measuring the torsionai spring con- 
stant shall consist of : 

a) a clamping device as specified in 4.2 a) and shown in 
figure 2; 

b) a torsion head of low friction with an accuracy of 
1- 2 N-m for application of the torque IM at a distance, ad- 

justable between 610 mm and 860 mm from the edge of the 
flat jaw of the clamping device. The clamping device of the 
torsion head holds the running surface at the same level as 
the clamping device of the centre of the ski (sec figure 3); 

c) a scale to read the torsion angle with an accuracy of 
Ik 0,5O. 

5 Sampling and conditioning 

All measurements according to this International Standard shall 
be taken from a finished ski without any mounted Parts. 

lt is recommended that one of the following sizes of ski be 
used : 

150, 180 or 200 cm. 

From these three sizes shall be selected the size that is nearest 
in length to the model that is submitted for testing. 

Before testing, the test ski shall be conditioned for at least 2 h 
at a temperature of 23 X!I 5 OC. 

Dimensions in millimetres 

I 

l,-- 

Flat jaw 

330 

Figure 2 - Clamping device for bending and torque-tests of alpine-Ski - Minimal dimensions 
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6 Procedure 

6.1 Determination of centre spring constant, CM 

Apply a pre-load of 20 N. Load the ski quasi-staticallyt) with a 
test load of FM = 300 N. Read the deflection, fNlr in 
millimeters, caused by the test load, FM, within 2 to 5 s after 
the test load has been applied. 

Place the ski on two supports set ata distance of LN - 280 mm 
using the apparatus specified in 4.1 and clamp at a distance of 
50 mm from the end of the ski (see’figure 4). 

Test ski 

Figure 3 - Torsion head for the torque test of alpine ski 

Dimensions in millimetres 

LN* -280 

FM = 3OON 

L-- Clamping device 

* LN = nominal length according to ISO 5901. 

Figure 4 - Determination of centre spring constant, C’M 

1) This means that the rate of deflection is less than 20 mm/min. 

3 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 5902:1980
https://standards.iteh.ai/catalog/standards/sist/11b84de0-ac09-4ab0-8230-

2d1ca943ffff/iso-5902-1980



ISO 59024980 (E) 

6.2 Determination of shovel spring constant, cs 

Clamp the ski in the apparatus specified in 4.2 at a projected 
distance of 120 mm between ski tip and load application roller, 
after having set a distance of 0,3 LN - 120 mm between the 
clamping device and the load application roller, as shown in 
figure 5. 

Apply a pre-load of 20 N. Load the ski quasi-staticallyl) with a 
test load of Fs = 150 N? Read the deflection, fs, in 
millimetres, caused by the test load Fs, within 2 to 5 s after the 
test load has been applied. 

6.3 Determination of rear spring constant, CR 

Clamp the ski in the apparatus specified in 4.2 at a projected 
distance of 10 mm3) between the ski tail and the load applica- 
tion roller, after having set a distance of 0,3 LN - 120 mm 

between the clamping device and the load application roller, as 
shown in figure 6. 

Apply a pre-load of 20 N. Load the ski quasi-staticallyl) with a 
test load of FR = 150 N? Read the deflection fR, in 
millimetres, caused by the test load FR within 2 to 5 s after the 
test load has been applied. 

Dimensions in millimetres 

0,3 LN -120 I 120 

Figure 5 - Determination of shovel spring constant, cs 

Dimensions in millimetres 

10 0,3A$j -120 

Figure 6 - Determination or rear spring constant, CR 

1) This means that the rate of deflection is less than 20 mm/min. 

2) If the deflection is more than 50 mm, the Ioad should be reduced to 100 N. 

3) For a ski with high tail turn up, the load application Point is found by determining the Point of the running surface which is 5 mm above a flat 

standing sut-face and 10 mm forward from that Point. 
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6.4 Determination of spring constant balance, B 
(forebody and afterbody spring constants) 

figure 7). Mount the ski on the clamping device in such a way 
that the ski afterbody or ski forebody tan be beritt freely from 
the clamping Point. 

Make two bending tests, loading first the afterbody and then 
the forebody of the ski. Use the apparatus specified in 4.2, 
setting the clamping device and the load application roller at a 
distance of 0,5 LN - 140 mm. The clamping Point for the 
afterbody spring constant as well as for the forebody spring 
constant shall be 0,5 LN - 140 + 50 mm from the ski tail (sec 

Apply a pre-load of 20 N. Load the ski quasi-staticallyl) with a 
test load of F’* or FB = 50 N. Read the deflection fA or fs 
caused by the test load FA or FB within 2 to 5 s after the test 
load has been applied. 

Dimensions in millimetres 

0,5 k!+j - 140 230 

50 0,5 LN -14.0 

Figure 7 - Determination of spring constant balance, B (forebody and afterbody spring constants) 

1) This means that the rate of deflection is less than 20 mm/min. 
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6.5 Determination of forebody torsional spring 
constant, CTB, and afterbody torsional spring con- 
StEUlt CTA 

Use the apparatus specified in 4.3, setting a distance of 0,5 LN 
- 140 mm between the clamping device and the torsion head. 
Clamp the ski in the measurement device as shown in figure 8. 
The axis of the ski shall be in the centre of the torsion head. 

Apply a torque quasi-staticallyl) (in the case sf very stiff skis a 
torque of 20 N-m is recommended if the torsion angle is less 
than 5’). Read the torsion angle within 2 to 5 s after the torque 
has been applied. 

7 Expression of results 

For each property, calculate the Single results of three tests, in 
accordance with clause 3, recording their mean. 

Table - Recommended units 

I Characteristic I Unit I 

I Spring constant, c I N/mm I 

I Torsional spring constant, cT I N-m/’ I 

0,5 LN -140 I 

8 Tolerantes 

If data are published by the manufacturer with reference to this 
International Standard, the following tolerantes shall be 
observed : 

spring constant I!I 10 % 

torsional spring constant rt: 10 % 

9 Test report 

The test report shall include the following particulars : 

a) reference to this International Standard; 

b) name or trademark of the manufacturer; 

c) model designation; 

d) nominal length; 

4 manufacturer’s registration number; 

f) test results; 

g) any deviation from this International Standard with an 
explanation of the reason for the deviation. 

Dimensions in millimetres 

I 
I 

Figure 8 - Determination of forebody torsional spring constant c TB and afterbody torsional spring constant cTA 

1) This means that the rate of deflection is less than 20 mm/min. 
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