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Foreword 

IS0 (the International  Organization for Standardization)  i s a worldwide federation of 

national  standards bodies (IS0 member bodies) .  The work of developing International  

Standards i s carried out through IS0 technical  commi ttees.  Every member body 

interested in a subject for which a technical  commi ttee has been authori zed has the 

right to be represented on that commi ttee.  International  organizations,  governmental  

and non-governmental ,  i n l i ai son wi th ISO,  al so take part i n the work.  

Draft International  Standards adopted by the technical  commi ttees are ci rculated to 

the member bodies for approval  before thei r acceptance as International  Standards by 

the IS0 Counci l .  

I nternational  Standard IS0 6003 was developed by Technical  Commi ttee ISO/TC 83,  

Sports and recreational  equipment,  and was ci rculated to the member bodies in 

August 1 983.  

I t has been approved by the member bodies of the fol lowing countries:  

Austria Germany,  F.  R.  South Africa,  Rep.  of 

Czechoslovakia India USA 

Egypt,  Arab Rep.  of I taly USSR 

Finland Japan 

France Poland 

No member body expressed di sapproval  of the document.  

Thi s second edi tion cancels and replaces the fi rst edi tion (i .e.  IS0 6003-1 980) .  

@ International  Organi zati on for Standardi zati on,  1 984 

Pri nted i n  Swi tzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



INTERNATIONAL STANDARD IS0 6003-1 984 (E)  

Alpine ski s -  Determination of mass and polar moment  

of i nertia -  Laboratory measurement method 

1  Scope and field of appl ication 

This International  Standard speci fies laboratory measurement 

methods for mass and polar moment of i nertia of alpine skis.  

I f l aboratory measurement data are determined and publ i shed 

by the ski  manufacturer or other i nsti tutions,  standard measu-  

rement procedures are recommended to ensure comparabi l i ty.  

Thi s International  Standard also speci fies a tolerance range 

which shal l  be met by the measurement data of al l  manufac-  

tured skis,  i f for the speci fi c model  length measurement data 

are publ i shed by the manufacturer of the ski .  

NOTE - The appropriate ski  l ength  should be gi ven wi th the publ i shed 

measurement data.  

I t i s not the purpose of thi s International  Standard to evaluate 

the measurement data wi th regard to thei r i nfluence on the 

qual  i ty of the ski .  

2 Reference 

4.4 Measuring device in accordance wi th the figure,  con-  

si sti ng of the fol lowing parts:  

4.4.1  Clamping device A (see the figure) ,  consisting of two 

cl amping fixtures.  The top clamping  fixture has a hole wi th a 

mark to l ocate the centre of gravi ty and a further two holes at a 

di stance e from the centre mark for fi xation of the fi l aments B.  

The recommended dimension for e i s 25 mm  and the mass of 

the clamping device shal l  be l ess than 0, l  kg.  

4.4.2 Top plate C,  wi th two holes separated by the di stance 

2i l ;  for the fi xation of fi l aments B.  The plate C shal l  be fi xed on 

a sti ff,  hori zontal  beam.  

4.4.3 Two fi laments B,  wi th equal  length I ,  which connect 

the top plate wi th the clamping  device.  The ratio d, :  I  shal l  

be approximately 1  :  40.  Wi th the recommended dimension 

df = 25 mm;  the l ength I  shal l  be 1  000 mm.  The fi l aments 

shal l  be made of material s wi th l ow elongation and high 

strength (for example tennis string,  si l k fi shing l i ne) .  

The diameter of the fi laments shal l  be not more than I ,0 mm.  
IS0 554,  Standard atmospheres for condi tioning and/or 

testing -  Speci fi cations.  

5 Sampl i ng and condi tioning 

3 Defini tions 

3.1  mass of ski ,  m:  The mass of a fi ni shed manufactured ski  

wi thout any mounted parts,  expressed in ki l ograms.  

3.2 polar moment  of i nertia,  I :  The mass moment of 

i nertia,  expressed in ki l ogram metres squared,  of the ski  about 

i ts centre of gravi ty.  

4 Apparatus 

4.1  Weighing device,  accurate to & 0,02 kg.  

4.2 Fulcrum,  for l ocating the centre of gravi ty of the ski .  

4.3 Time measurement device (stop watch) ,  accurate to 

at l east 0, l  s.  

5. 1  In order to ensure comparabi l i ty i t i s recommended to use 

one of the fol lowing ski  si zes i f data of measurements are 

publ i shed :  

1 50,  1 80 or 200 cm.  

From these three si zes the one which i s most  representative for 

the tested model  shal l  be selected.  

5.2 Al l  measurements according to thi s International  Stan-  

dard shal l  be taken from a fi ni shed manufactured ski  wi thout 

any mounted parts.  

5.3 Al l  measurements according to this International  Stan-  

dard shal l  be taken wi th a measuring device,  which has been 

condi tioned in a standard atmosphere 20/65 IS0 554 (i .e.  the 

device shal l  be placed in thi s atmosphere for at l east 24 h before 

measurement) .  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 60034984 (El  

6 Cal ibration of measuring device Mount the ski  in the clamping device A (4.4.1 )  in such a way 

that the centre of gravi ty mark i s in the centre of the hole of the 

top clamping fixture midway between the two fi laments.  The 

longi tudinal  centre axis shal l  be perpendicular to a l ine drawn 

between the two fi laments B (see the figure).  

Di fferences in construction between the di fferent measuring 

devices can lead to di fferent measurement resul ts,  which 

deviate from the theoretical  accurate value of the polar moment 

of inertia.  
Let the ski  come to rest suspended in the device.  El iminate any 

swinging motion.  I t i s important that the test area be free of ai r 

movement,  as this affects test accuracy.  

In order to compensate such deviations i t i s recommended to 

determine a correction factor c for each measuring device,  to 

correct the measured data and improve reproducibi l i ty.  

Wi th the hand,  rotate the ski  horizontal ly about i ts axis of grav- 

i ty.  Lateral  displacement of the centre of gravi ty exceeding 

1 0 mm shal l  be avoided.  The twist angle should be approxi -  

mately 25O.  

The correction factor i s determined from the ratio of the 

calculated polar moment of inertia to the measured polar mo-  

ment of inertia of a bar of steel  wi th dimensions 0, l  cm x 2 cm 

x 1 70 cm.  

After displacement the ski  i s released to swing freely around 

the perpendicular axis through the centre of gravi ty.  The time 

required for the ski  to complete five cycles i s recorded wi th the 

stop watch (4.3).  The time,  T,  for 1  osci l lation i s determined by 

The theoretical  

formula 

polar moment of inertia,  Jth,  i s calculated by the 

m(a2 + b2)  
I  th =  

~-  
1 2 recorded time 

T= 
5 

where 

a i s the length of the bar in metres;  
8 Expression of resul ts 

b i s the width of the bar in metres;  

8.1  Mass of the ski  
m i s the mass of the bar in ki lograms.  

Report the mass,  m,  of the ski  in ki lograms.  
Using this theoretical  value and the measured 

tion factor ,  c,  can be determined by 

value the correc-  

8.2 Polar moment of inertia of the ski  
I  th 

c=- 
I  The pola r moment of inertia,  I ,  expressed 

squared,  i s given by the form ula 

in ki logram metres 

where 

i s the theoretical  polar moment of inertia;  

I  i s the measured polar moment of inertia.  

This factor should fal l  wi thin a range of 0,9 and 1  , l .  where 

If this factor l ies outside of this range,  the test equipment shal l  

be checked and brought into closer conformi ty wi th this Inter- 

national  Standard.  

T i s the period of osci l lation,  in seconds;  

m 

any 

i s the mass of 

anci l lary parts,  

th 

in 

e finished 

ki lograms 

manufactured ski  

7 Procedure g i s the 

squared ;  

acceleration due to gravi ty,  in metres Per second 

Measure the mass of the ski  wi th the weighing device (4.1 ).  

df i s the hal f distance between 

the top plate,  in metres;  

the fi laments measu red on 

Place the ski  on the fulcrum (4.21 ,  to determine the centre of 

gravi ty,  unti l  i t balances.  The centre shal l  be marked wi th a 

cross sign.  i s the length of the fi laments,  in metres.  
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C Top plate 

B  Fi l aments 

1  ti  A Clamping  device / 

I  I  I  

I  I I I  I  
1  I I !  d  

Centre of gravi ty 

A Clamping  device 

Fi l aments 

Hole to l ocate the centre of gravi ty 

di splacement l  5o” .  

Figure -  Measurement  devi ce for the determinati on of the polar moment  of  i nertia 
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9 Tolerances 

9.1  Measurement tolerances 

mass :  + 0,02 kg 

polar moment of inertia:  + 0,02 kgm2 

9.2 Tolerances on publ ished data 

I f data are publ ished by the manufacturer wi th reference to this 

International  Standard,  the fol lowing tolerances shal l  be 

observed :  

mass :  + 1 0% 

polar moment of inertia:  + 1 0% 

IO Test report 

The test report shal l  include the fol lowing information:  

a)  

b)  

cl  

d)  

e)  

reference to this International  Standard;  

name of the manufacturer;  

model  designation;  

nominal  length;  

registration number of the ski ;  

f)  any deviation from th i s International  Sta 

explanation of the reason for the deviation.  

ndard wi th an 
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