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Alpine skis — Determination

loading test

0 Introduction

Previous investigations showed that the fatigue of an alpine ski
is not easy to describe. If one understands by fatigue the
remaining negative change of some characteristics of the ski,
influencing the performance of the ski, as a result of normal
use, several tests would be necessary to determine exactly the
susceptibility of a ski to such changes. In addition, some fac-
tors may have substantial influence on the results such as ski
length, spring constant, test temperature, kind of vibration, fre-
quency etc. It was, therefore, decided that a test method taking
account of all these factors might be of same interest for ski
research, but that, it should not be proposed for standardiza-
tion.

Instead of this, a simplified test of the fatigue behaviour of two
important characteristics of the ski (i.e. of camber height and
centre spring constant) was proposed for standardization.

1 Scope and field of application
This International Standard specifies a method for the deter-
mination of the fatigue indexes of alpine skis (i.e. the resistance

of the skis to changes in shape and of stiffness) after a bending
test with cyclic loading.

It is applicable to
— all adults’ skis;
— junior skis from 1 400 to 1 700 mm;

— children’s skis from 1 000 to 1 350 mm.

2 References

ISO 5901, Alpine skis — Geometry — Terms, definitions and
measuring conditions.

ISO 5902, Alpine skis — Determination of the elastic proper-
ties.

of fatigue indexes — Cyclic

3 Definitions

3.1 original weighted bottom camber height, hg:
Weighted bottom camber height, according to I1SO 5901,
determined prior to the test.

3.2 final weighted bottom camber height, #'g: Weighted
bottom camber height, according to 1SO 5901, determined
after the test.

3.3 priginal centreispring constant, ¢y, : The centre spring
constant, according“to ISO 5902, measured prior to the test.

3.4 final centre spring constant, ¢’y : The centre spring
constant, according to 1SO 5902, measured after the test.

3.5 " ‘fatigue index for the bottom camber height, K, :
The percentage change of bottom camber height of the ski
after cyclic loading and recovery.

3.6 fatigue index for the centre spring constant, K. :
The percentage change of centre spring constant of the ski
after cyclic loading and recovery.

3.7 stroke length, s : The deflection of the ski during cyclic
loading measured from a straight line through the supports,
midway between the two supports.

3.8 frequency : The number of deflections of the ski per
second. The unit is the hertz.

3.9 recovery time: The time between the test and the
measurement of h'g (see 3.2) and ¢’y (see 3.4), which is
necessary to eliminate temporary changes in camber height and
centre spring constant.

4 Principle

Subjection of the ski to cyclic loading and recovery. Determina-
tion of the fatigue indexes by calculation of the percentage
permanent change in :

a) bottom camber height;

b) centre spring constant.
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5 Apparatus

5.1 Bending machine

The bending machine shall essentially be constructed as shown
in figure 1. The machine has two supports which are vertically
and horizontally adjustable. The supports of the bending
machine are arranged at a distance of Lg = Ly — 280 mm
where Ly is the nominal length (see ISO 5901). The support
rolls shall have a diameter of approximately 50 mm. The
supports shall have a spring loaded clamping roll in order to
prevent lifting of the ski.

The driving mechanism consists of a disk fly wheel with ad-
justable crank pin, a connecting rod and a push rod with clamp-
ing fixture. The disk fly wheel shall have sufficient mass and
driving power to effect a smooth sinusoidal flexing. The
distance between crank pin and rotation axis shall be adjustable

in order to be able to adjust a constant test load F1 by changing
the stroke length s as indicated in 8.3.

The frequency of the stroke shall be between 2 and 3 Hz. The
clamping fixture shall have a pivoting joint and jaws with elastic
rubber layers, as shown in figure 2, in order to avoid stress con-
centration at the clamping point of the ski.
The dimensions of the rubber layers shall be as follows :
thickness : 4 £ 1 mm
width : 40 mm

hardness : (95 = 5) Shore A

In addition, a counter shall be fixed to the push rod in order to
record the number of cycles.

Dimensions in millimetres

50 Lg= Ly — 280

Lg/2

‘ s/2‘

Figure 1 — Bending machine
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Dimensions in millimetres

40
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Figure 2 — Clamping fixture

5.2 Measuring device for bottom camber height

For measuring the bottom camber height a flat surface plate
and a dial indicator with indicator holder are required.

5.3 Measuring device for centre spring constant
For measuring the centre spring constant, a device as describ-

ed in ISO 5902 is required.

6 Test specimens

6.1 Lengths

To ensure the comparability of the published test results, the
following ski lengths shall be used for tests :

adults’ skis : 1 800 or 2 000 mm
junior skis : 1 600 mm

children’s skis : 1 300 mm

6.2 Number

The test shall be carried out on 10 skis of the same type.

7 Temperatures for conditioning and testing

The fatigue properties of the ski as described in this Interna-
tional Standard can be affected by the test temperature to a
greater or lesser extent, depending on the particular material
configuration of the ski. Therefore, two different test
temperatures are specified :

— A, standard laboratory test : 23 + 2 °C;
— B, cold chamber test : —5 £ 2 °C.

All measurements shall be carried out on a ski conditioned to
the test temperature for at least 2 h.

8 Procedure

8.1 Measurement of original bottom camber
height, hg

Measure the original bottom camber height kg prior to the ben-
ding by cyclic loading. Press the ski against the flat surface
plate (5.2). Place the dial indicator at the measurement point on
the top surface of the ski and set to zero. Remove the flatting
load, and read the bottom camber height from the dial indicator
to an accuracy of + 0,03 mm.
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8.2 Measurement of original centre spring
constant, ¢y

Measure the original spring constant ¢, prior to the bending
with cyclic loading, in accordance with SO 5802, tc an
accuracy of + 0,2 N/mm.

8.3 Determination

Place the ski in the bending machine (5.1) and adjust the sup-
ports in such a way that the connecting line between the upper
points of the lower support rolls and the surface of the clamp-
ing jaws, touching the running surface of the ski, is a straight
line, when the push rod is in the upper dead centre.

Adjust the stroke length s by shifting the crank pin to its proper

position. The stroke length, expressed in millimetres, is
calculated from the following formula :

Fr
™

where
F1 is the test load, in newtons;

¢y is the original centre spring constant, incnewtonspper
millimetre.

The permissible tolerance for stroke length is + 2,5 mm.
The following lcads shall be used :

for adults’ skis : 450 N

for junior skis : 360 N

for children’s skis : 250 N

Subject the ski to 20 000 loading cycles at a frequency of 2
to 3 Hz.

Remove the ski from the machine and place against a wall in a
vertical and stress free (relaxed) position. The recovery time for
the elimination of temporary deformation is 24 h.

8.4 Measurement of final bottom camber
height, h'g

Measure the bottom camber height 4'g after the recovery time
as specified in 8.1.

8.5 Measurement of final centre spring
constant, ¢’y

Measure the centre spring constant ¢’y after the recovery time
as specified in 8.2.

8.6 Assessment of damage

Visually inspect the ski for damage caused by the test (for
example cracks or stress marks in the surface of the material,
cracks at steel edges, delaminations, etc.).

9 Expression of resuits

9.1 Fatigue index for bottom cambar height

The fatigue index K, for the bottom camber height of the ski,
expressed as a percentage, is given by the formuia

hB - h,B
Ky =———x 100
hg

where

hg is the original camber height, measured in accordance
with 8.1;

h'g is the final camber height, measured in accordance
with 8.4.

Express the resuit as the mean of the 10 determinations.

9.2 Fatigue index for centre spring constant

The fatigue index K, for the centre spring constant of the ski,
expressed as a percentage, is given by the formula

[V C’M
Kg 7 = x 100
M

where

¢y Is’the original’ centfe’-Spring constant, measured in
aceordance’ with 8.2;

c’m is the final centre spring constant, measured in accor-
dance with 8.5.

Express the result as the mean of the 10 determinations.

10 Test report

The test report shall include the following particulars :
a) reference to this International Standard;
b) complete identification fo the ski (brand, model
designation, ncminal length and manufacturer’s registration
number);
c) test temperature (A or B);
d) fatigue index for the bottom camber height;

e) fatigue index for the centre spring constant;

f) damage to the ski caused by the test with exact descrip-
tion;

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