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Eller snarare, vad vi inte ska göra för att skidor ska glida snabbare?

Vad ska vi göra för att skidor ska 
glida snabbare?
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Två revolutioner
1917 2006
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och reaktioner,
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och reaktioner
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Vår ledtråd (vår guide)

Oslo, 30. September, 2005
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Ett hemligt manuskript 

En forskning från 1982, 
som är aktuell även i 
dag.
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Sidor 14-15 i vår guide

• The purpose of ski wax is to reduce adhesion forces, to 
reduce surface tension, and to prevent ploughing by 
adjusting the slider base hardness to the hardness of the 
snow;

• For example, by applying harder waxes the slider surface 
hardness is increased;

• Further, by making the surface more hydrophobic, 
adhesion is reduced at the contact points;
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Ett stålsicklade skidbelag är extrem 
vattenavvisande utan någon glidvalla.
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Hur kan man få en kontakt vinkel som är lägre än 
på hyvlat furu? http://www.swix.no/NorD413.htm

SÅLE PREPARERT MED 
TRADISJONELL GLIDER

Vannets kontaktvinkelen 
er mindre enn 90°.

SÅLE PREPARERT MED CERA F

Vannets kontaktvinkel er større 
enn 90°; gir mindre friksjon mellom såle og 
snø.
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Sida 11 i vår guide

• In fact, PE is one of the polymeric materials having the 
lowest surface energy (more hydrophobic). Only fluor-
polymers have lower surface energy.

Detta betyder att bara högfluor glidvallor kan öka 
skidbelags vattenavvisande egenskaper. Stämmer 
väldigt bra med vår resultat (http://epubl.ltu.se/1402-
1757/2006/03/LTU-LIC-0603-SE.pdf, Paper A). 
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Average gliding velocity on the test slope and passed distance (zoomed in)

10,000

10,050

10,100

10,150

10,200

10,250

10,300

10,350

10,400

10,450

10,500

0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

km

m
/s

ec

Not waxed
Swix CH8
Not waxed
Swix HF8
Not waxed
Swix CH8
Not waxed
Swix HF8
Not waxed
Swix CH8
Not waxed
SG and CH8
Not waxed
Swix CH8
Not waxed
HF8+FC8



2006-11-29GLID I LÄNGDSPÅRET? 

12

Det hemliga manuskriptet sida 55

Stämmer väldigt bra med vårt resultat 
(http://epubl.ltu.se/1402-1757/2006/03/LTU-LIC-
0603-SE.pdf, Paper B).
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Stone grinded skis waxed with 
Swix CH8 after 5,3 km. Air 
temperature +7,7°C.

Number of 
100 m 

descent

Nr. 60 - 
Do not 
waxed

Nr. 59 - 
SG and 

CH8
1 9,567 9,529
2 9,573 9,716
3 9,623 9,778

Time of descent [sec]

Ett exempel av extrem snabb 
försämring av glidet.
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Ett stålsicklade belag är inte blank.

• Ra is the average roughness, Rq is the root-mean-squared roughness, 
Rt is the peak-to-valley difference, and Rz is the average of the ten 
greatest peak-to-valley separations on the sample.

Ski and kind of treatment Contact 
Angle Ra Rq Rz Rt

Nr. 3 Stone grinding - pattern 1A. Dry. 104,83 3,66 4,52 31,69 41,33
Nr. 3 Stone grinding - pattern 1A, CH8. 113,14 3,19 4,13 28,79 33,80
Nr. 4 Stone grinding - pattern 1B. Dry. 110,48 4,75 5,72 31,46 35,26
Nr. 4 Stone grinding - pattern 1B, CH8. 113,14 4,78 6,08 35,08 36,84
Nr. 5 Stone grinding - pattern 2A. Dry. 107,18 2,76 3,51 26,10 31,62
Nr. 5 Stone grinding - pattern 2A, CH8. 115,88 2,73 3,49 23,94 26,50
Nr. 6  Stone grinding - pattern 2B. Dry. 111,92 3,12 4,02 27,48 30,14
Nr. 6  Stone grinding - pattern 2B CH8. 112,15 3,07 3,89 24,78 29,63
Nr. 7  Treated with HSS scraper. Dry. 117,26 4,60 5,71 32,11 34,69
Nr. 7  Treated with HSS scraper, CH8. 115,17 3,75 4,64 28,91 33,03



2006-11-29GLID I LÄNGDSPÅRET? 

15

Sida 25 i vår guide

• Since ice is harder than PE in most temperatures and has a larger 
change in hardness as well one of the purposes of wax is to adjust 
the hardness of the sliding surface to match the hardness of the
snow.

STAR Ski Wax (NA):
Hardness 
- Shore D

0°/-4°C 13,90
-2°/-6°C 28,40

-4°/-12°C 40,10
-8°/-20°C 48,60

P-Tex® 2000 64,20
P-Tex® 4000 67,30
P-Tex® 5000 68,60
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Kan ett mjukare material härda den 
hårdare material?  

• Men med tanke på att man ska många gånger 
”mätta” sina skidor;

• Med tanke på olika värmelådor;

Vi bestämde oss 
att genomföra ett 
enkelt experiment
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Ett simpelt experiment

Soft glide wax 
STAR NA 
0 - -4°C

Melted by 
106°C

Hard glide wax 
STAR NA   
-8 - -20°C

Melted by 
128°C
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Ett simpelt experiment

• P-Tex® 2000 prover från den mjukglidvalla badet och 
Shore® S1 Portable Digital Durometer



2006-11-29GLID I LÄNGDSPÅRET? 

19

Visuellt resultat

After 22 hours in soft glide wax 
STAR NA 0 - -4°C melted by 

106°C

After 22 hours in hard glide wax 
STAR NA -8 - -20°C melted by 

128°C
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Parametriska resultat

Hard glide wax STAR NA -8 - -20°C Soft glide wax STAR NA 0 - -4°C
After 15 s After 15 s

Hardness Shore D Hardness Shore D Weight [g]
Base

Graphite 64,0 64,8 5,806
Transparent 62,2 62,0 5,467

After 22 h After 22 h

Graphite 47,3 44,1 12,038
Transparent 47,0 57,2 7,012

Belaget blev mjukare och samtidigt väldigt skört. 
Materialet blev helt obrukbar som ett skidbelag.
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Det hemliga manuskriptet sida 15

• QED. Stämmer väldigt bra med vårt experiment 
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Sida 14 i vår guide

• During sliding, first the thin wax layer at the surface wears 
off, then the “stored” wax in the base is “sweating” due to 
a reversed diffusion process and supplies the gliding 
interface with lubricating material 

Detta betyder att 
skidbelaget har lagrat 
glidvalla, som spenderas 
under loppet.
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En enkel beräkning
4

2

5

3

Distance covered   10 km 10  m
Ski breadth   40 mm 4 10  m
Glide wax thickness   10 μm 10  m
Glide wax volume   0,004 m 4 l

D
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D h l

−

−
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= = ×

= =

× × = =

Vi behöver 4 liter glidvalla per en 
skida för att ordna en 10 μm tjock 
paraffinhinna mellan skidbelag och 
snö. Är detta mjöligt? 
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Det hemliga manuskriptet sida 16

Med dessa (ovannämnda) 
kunskaper är det svart att 
förstå varför läger vi 
glidvallor på våra skidor.
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Is stone grinding and waxing an optimum 
procedure?

• Dry stone ground surfaces have a low contact angle, 
much lower than the scraped surface (104,83° compared 
with 117,26°).

• Wax has to be applied to the stone grinded surface, that 
ever increases the attraction of dirt to the ski base.

• We may suppose that the manual scraping resulted in 
some kind of randomly rough surface.
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Velocity and contact angle relative to 
distance on dry snow.
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Discussion – dry snow.
• From our results we can draw the conclusion that the 

waxed (Star NA6) skis lose their glide ability faster than 
the reference skis (scraped skis).

• In (D.C. Sun, 1996) described accelerated ageing of 
UHMWPE at a heating rate of 0.6°C/min to 80°C for either 
11 or 23 days. This was considered to be equivalent to 4 
to 6 or 7 to 9 years of ageing, respectively.

• From above we may see that heat impairs useful 
properties of the ski base.

• Our hypothesis: the glide wax wears out quickly and 
then the ski running surface that has a poor glide 
ability gets in contact with the snow.
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Patterns orientation
• The minimum pattern element is always 

parallel to the long side of the ski, the line 
C-D is always parallel to the line A-B (long 
side).

• Ski wax technicians are talking about ∧-
structure, V-structure and X-structure, but 
such structures (pattern) only exist as an 
optical illusion when many small elements 
follow line C-I, which is not parallel to A-B.

• A transverse structure should be beneficial 
at low temperatures, whereas a 
longitudinal structure should be better at 
high temperatures

• This limitation makes SG processing as 
deteriorative ski glide procedure under cold 
weather conditions.
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B
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D
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Hälsoaspekten är mindre optimistisk

Foto: ERIK BERGLUND
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Resumé
• Tyvärr, med tanke på allt ovannämnda fakta har vi inte så

många alternativ för att få våra skidor glida bra. Men 
lyckligtviss det resterande alternativet är enkelt att utföra.



2006-11-29GLID I LÄNGDSPÅRET? 

31

Så mycket belag går bort vid 
stålsicklingen

Så mycket (0,0384 mm) går bort vid första stålsicklingen på ca. 15 
minuter. Ska man fräscha upp, då tar man bort bara ca. 0,001 mm.

3
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Ski base density   1,0 mg/mm
Waste weight   2812 mg

Waste volume   2,812 cm  2812 mm

Treated surface length   1830 mm
Treated surface breadth   40 mm

Surface skim thickness   3,84
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Går det att hitta någon materielinnebörd av 
betydelse i dagens glidpreparering?

nr. 62 ROM Antal Zolt is in the lead nr. 62 is caught up

abt 1 min. of descent 1´15´´ of descent, but nr. 62 is still in the lead

Why 24 technicians and 
8 millions NOK can 
not outperform one 
poor Romanian wax 

expert?
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Credits

• Aftenposten 
http://www.aftenposten.no/nyheter/sport/langrenn/article1
195443.ece Foto: ERIK BERGLUND

• Toko USA http://www.tokous.com/thermo_bag.htm
• www.swix.no
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Tack för visat intresse
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