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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. IS0 collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an lnter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard IS0 9465 was prepared by Technical Committee 
ISO/TC 83, Sports and recreational equipment, Sub-Committee SC 3, Ski 
bindings. 

Annex A of this International Standard is for information only. 
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Introduction 

This International Standard is one of a series dealing with the safety of 
ski-bindings. The other current International Standards are IS0 8061 and 
IS0 9462. 

National standards, complying with legal regulations, may be more ex- 
tensive, for instance covering combined loading and ski deflexion. Con- 
cerning these aspects International Standards are being prepared. To 
verify the safety of ski-bindings it is necessary to use all International 
Standards of the series and additionally the national standards covering 
those aspects which are not yet standardized internationally. 

The release and retention functions of ski-bindings are multifaceted and 
complex. The functions involve combinations of static and dynamic 
loading in varied release directions of the boot relative to the ski. This 
impulsive test method evaluates an important ski-binding function, but 
it should not be interpreted as conclusively evaluating the binding im- 
pulse release behaviour in general. The test evaluates the release and 
retention function of the binding in a single mode of binding release; 
other static and dynamic retention and release tests are not excluded 
by this standard test. 

. . . 
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INTERNATIONAL STANDARD IS0 94651991 (E) 

Alpine ski-bindings - Lateral release under impact 
loading - Test method 

I Scope 

This International Standard defines an impact test 
for establishing the maximum impulse for retention 
of a test ski on the test sole in the lateral direction. 

The test provides a measure of the release and re- 
tention boundary for lateral release of a ski-binding 
for adults (type A according to IS0 9462) at a par- 
ticular ski-binding setting. 

The test method is designed to simulate the lateral 
impulsive loading during skiing located at the front 
part of the ski. The test permits the evaluation of a 
ski-binding’s release and retention properties under 
expected loading rates. The test permits comparison 
of the release caused by lateral impulse to the ski 
for different binding system designs. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and parties to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the standards in- 
dicated below. Members of IEC and IS0 maintain 
registers of currently valid International Standards. 

IS0 9462:1988, Alpine ski-bindings - Safety require- 
ments and test methods. 

IS0 9838:1991, Alpine ski-bindings - Test soles for 
ski-binding tests. 

3.1 contact material: Material interface between 
the pendulum contact tip and the side wall of the test 
ski. The contact material specification in conjunction 
with the pendulum release angle determines the 
duration and the magnitude of the impulse force 
during the impact test. 

3.2 impact force: Force, the duration of application 
of which is short compared with the time of the ski 
binding-pendulum system to respond. 

3.3 impulse: Product of mass (m) and variation of 
speed (Av) of the impact-parts. According to 
Newton’s second law of motion, we have 

rn-Av = F-At 

where 

r 
I is the force; 

At is the time variation. 

3.4 test ski: Aluminium, U-shaped channel. The tip 
and the tail of the test ski refer to the extreme points 
along the length of the channel in front of and behind 
the ski-binding that is mounted on the channel. 

3.5 test sole: Sole in accordance with IS0 9838, 
backed by a steel plate. 

3.6 goniometer: Instrument used to measure the 
angle of the pendulum shaft relative to the vertical 
equilibrium axis at the pendulum bearing. 

3.7 pendulum shaft: Long, circular cylinder con- 
necting the pendulum block to the pendulum bear- 
ing. 

3.8 contact tip: Steel hemispherical tip on the pen- 
dulum bearing. 

3 Definitions 

For the purposes of this International Standard, the 
following definitions apply. 

3.9 pendulum block: Rigid mass on the free end of 
the pendulum shaft, upon which the contact tip is 
rigidly mounted. L 
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3.10 impact location: Point on the test ski side wall 
where the impact occurs. 

3.11 binding release: If, upon carrying out an im- 
pact test, 

a) the test ski either separates 
test boot, or 

completely from the 

b) the test ski is offset from the boot toe by 5 mm 
or more and no visible recentring of the test ski 
on the test boot is observed for a period of up to 
10 s, 

the b indi ng is defin 
from the test boot. 

ed as having released the test ski 

3.12 pendulum tower: Structure supporting the 
pendulum bearing, shaft and block. 

3.13 pendulum release angle: Angle between the 
pendulum shaft and the vertical when the pendulum 
shaft is released from the rest. 

3.14 pendulum bearing: Beari ng mounted on the 
pendulum tower and supporting the pendulu m sh aft. 

3.15 sole support: Structure required to hold and 
position the test sole rigidly. 

3.16 pendulum rebound angle: Maximum angle be- 
tween the pendulum shaff and the vertical, following 
impact of the contact tip-and contact material during 
a test. 

3.17 percentage rebound: The impact resilience of 
the contact material is determined from the per- 
centage rebound, R: 

R - - Cl - CoS(oreb)l x ,oo 
ICI - cos(tj,,,)l 

8 reb is the pendulum rebound angle; 

0 rel is the pendulum release angle. 

4 Test method 

4.1 Principle 

The ski-binding is mounted on a standard test ski. 
The ski release binding is adjusted for a static re- 
lease according to IS0 9462. The release setting is 
recorded. 

The test ski is mounted on the test sole. The sole is 
rigidly fixed during testing. 

The contact material between t he test ski and the 
Pen dulum impact is a s specified in 4.27. 

The standard pend ulum applie 1s impulsive loadi ng to 
the test ski at the I owes t point of the pend ulum arc. 

The pendulum pivot friction and the contact material 
are evaluated according to 4.2.6.2 and 4.2.7.3 prior 
to and following the test of ski release bindings. 
Records of the evaluations are maintained. 

The pendulum release angle is decreased from a 
value sufficient to guarantee release of the binding 
following a single impact of the test ski until the 
maximum angle for which retention of the binding is 
obtained. The release angle causing the ski-binding 
to release at the release-retention boundary is re- 
corded. 

4.2 Apparatus 

4.2.1 Test ski 

The test ski is a U-shaped channel section of alu- 
minium with the following di mension s: 

length 500 mm + 2 mm, 

width 62 mm + 2 mm, 

height 35 mm + 5 mm, - 

wall thickness 3,6 mm + 0,6 mm. 

The toe of the boot sole shall be located 
75 mm + Imm from the tip of the test ski. The mass 
of the t&t ski shall be 610 g & 150 g. 

4.2.2 Test sole 

The test sole shall conform to IS0 9838 except when 
the binding manufacturer specifies modifications for 
the sole design. The test sole is backed by a steel 
plate 216 mm + 4 mm x 57 mm + 3 mm x 
10 mm + I mm,The test sole is bolted-to the plate 
which is-used for rigidly holding the test sole to the 
boot support. 

4.2.3 Pendulum tower 

4.2.3.1 The pendulum tower shall be sufficiently 
rigid that it does not influence the impact response 
of the test ski. The smallest characteristic frequency 
of the tower in transverse bending should be greater 
than or equal to 100 Hz. 

4.2.3.2 One configuration for the tower consists of 
a structure of four steel plates welded into the form 
of a hollow, square cylinder with external square 
cross-section dimensions 254 mm + 2 mm x 254 mm 
rf 2 mm and length 1220 mm + 2 mm. The plate 
thickness is 9,5 mm + 0,5 mm. An additional steel 
plate of dimensions 330 mm + 2 mm x 330 mm + 
2 mm x 25 mm + 1 mm is wided to the bottom of - 
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the cylinder, and a plate of dimensions 305 mm 
+2mm x 381mm +2mm x 13mm +0,5mm is - - 
welded to the top. The latter two plate surfaces are 
approximately parallel and perpendicular to the long 
axis of the cylinder. The base plate is drilled to allow 
bolting the tower rigidly to a concrete foundation at 
four or more places. The top plate forms a nearly 
rigid foundation for the pendulum bearing system. 

4.2.3.3 The pendulum bearing base shall allow ad- 
justment of the pendulum height and position by 
movement of the pendulum bearing in the plane of 
the pendulum motion. Adjustment of height is re- 
quired to guarantee proper impact of the contact tip 
with the impact location for bindings of different 
height. Adjustment of the horizontal position is re- 
quired to guarantee that impact occurs at the bottom 
of the pendulum arc. 

4.2.4 Pendulum shaft 

4.2.4.1 The pendulum shaft is a circular steel cyl- 
inder of mass 2,3 kg zfi 0,l kg. The shaft is 
lOOOmm+2mm long with outer diameter 
40 mm + <I mm and inner diameter 35 mm 
+ 0,l mm. The shaft is mounted in the pendulum 
bearing so that it swings in a single vertical plane 
normal to the test ski. 

4.2.4.2 The fundamental natural frequency of the 
pendulum shaft, block and bearing system in bend- 
ing is approximately IO Hz. 

4.2.4.3 The pendulum shaft is rigidly secured to the 
pendulum block on the end of the shaft furthest from 
the pendulum bearing. The pendulum block mass is 
3 kg + 0,l kg. The contact tip has a hardness of 
45 Hf%C and diameter of IO mm + 0,5 mm and is 
rigidly fixed to the pendulum block: 

4.2.4.4 The length from the centre of the pendulum 
bearing to the point of impact on the contact tip is 
1025 mm + 5 mm. - 

4.2.5 Test sole support 

4.2.5.1 The test sole support holds the test sole 
rigidly. 

4.2.5.2 The support structure is constructed of 
heavy, steel plate and it is mounted in a concrete 
foundation to maintain rigidity during impact. 

4.2,5.3 The support adjustment allows movement 
of the test sole longitudinally for positioning the im- 
pact location relative to the contact tip. 

4.2.6 Pendulum bearing 

4.2.6.1 A roller bearing of inner race diameter at 
least 12 mm + 0,5 mm diameter supports the pen- 
dulum shaft onthe pendulum tower. 

4.2.6.2 The pendulum bearing function is evaluated 
by a free oscillation test of the complete pendulum 
tower, shaft and block systems. No test ski or boot 
is involved. The pendulum is released from rest at 
a pendulum release angle of 12” + 0,5’. The pen- 
dulum shall move through at least 60 complete os- 
cillations before coming to rest at the vertical 
equilibrium. The number of oscillations is recorded, 

4.2.7 Contact material specification . 

4.2.7.1 The contact material is chosen to produce 
a loading separation time from 20 ms to 100 ms at 
the toe of the test sole which is similar to those 
measured during skiing. 

4.2.7.2 The contact material shall be neoprene with 
Type A durometer hardness from 60 to 65 and di- 
mensions 20 mm + 0,2 mm x 20 mm + 0,2 mm x 
7 mm + 1 mm at 23 OC. Contact materials con- - 
strutted of metal, wood, acrylic plastic and other 
hard materials are specifically excluded as well as 
contact materials from very soft materials giving 
long loading durations or large dissipation of en- 
WIY. 

4.2.7.3 The contact material shall be qualified for 
application through a resiliency test using the per- 
centage rebound R defined in 3.17. The qualification 
test requires that the average percentage rebound 
shall lie between 34 % and 39 % (6,6” & 0,2”) for a 
pendulum release angle of 11” + 0,2’ during impact 
of the contact material mounted on the material test 
fixture. The average percentage rebound is the av- 
erage of three R values measured in consecutive 
tests. Variations in R of 5 % or more from the mean 
value in a single test indicate a defective test pro- 
cedure or contact material. Such a test cannot be 
used to qualify the contact material. The pendulum 
shaft, block and bearing system used during the 
impact test is also used for qualification of the con- 
tact material. 

4.2.7.4 The contact material shall qualify before 
and after each test series. All qualification tests 
shall be recorded. Where the contact material fails 
to qualify following a test series, all tests of the se- 
ries shall be discarded. 

4.2,7.5 The centre of the contact material square 
surface is positioned at the impact location, which 
is 10 mm & 1 mm from the ski tip. 
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4.2.8 Contact material test fixture 

4.2.8.1 The contact material test fixture allows the 
contact material and test ski to be supported rigidly 
during qualification of the contact material. 

4.2.8.2 The test ski can be mounted on the fixture 
permitting qualification of the contact material at any 
time. 

4.2.9 Instrumentation 

4.2.9.1 Measurements 

The rotation of the pendulum shaft is measured with 
a goniometer, measuring the pendulum release an- 
gle and the pendulum rebound angle. 

4.2.9.2 Range 

The range of the clan iometer shall be sufficien 
the entire rotation ran ges nee ded for th e tests. 

t for 

Mz > 50 Nm and less than 2,5 Nm when 
M, < 50 Nm. The corresponding h4Y adjustment is 
according to ISQ 9462. 

4.3.4 Check the test apparatus in accordance with 
the tests specified in 4.2.6.2 and 4.2.7.3. 

4.3.5 Release the ski-binding system quasi- 
statically five times prior to the impact test. 

4.3.6 The first pendulum release angle shall be 
sufficiently large to guarantee binding release and 
complete separation of the test ski from the sole. 
Reinsert the sole in the binding after each impact 
test. Reduce the pendulum release angle in sub- 
sequent impact tests until an angle for which the 
binding is at the limit between release (as defined 
in 3.11) and retention is obtained. Repeat the test 
three times. 

4.3.7 Record the pendulum release angles for 
which the binding is at the limit between release and 
retention. 

4.2.9.3 Accuracy 
4.4 Test report 

The goniometer error shall be less than + 0,2” over - 
the range of measurement. 

4.2.9.4 Repeatability 

The goniometer angle measures shall be repeatable 
to + 0,2O over the entire range of application of the 
pendulum. 

4.3 Procedure 

4.3.1 Mount the ski-binding system on the test ski 
according to the manufacturer’s specifications and 
according to the specification for position of the 
binding on the ski in 4.2.1. Clean the test sole sur- 
faces and interfaces with an appropriate solvent 
unless otherwise specified by environmental test 
procedures. 

4.3.2 Conduct all tests at room temperature, 
20 “C + 5 “C. Conduct all system qualification 
tests atthe temperature of impact testing + 2 “C. - 

4.3.3 Set the static release moment in twist, M,, to 
a specific value using the same test sole as for the 
impact test. The absolute accuracy of the adjustment 
requires errors less than 5 % of the value when 

The test report shall include: 

a) the ski-binding manufacturer, model number and 
type; 

b) the condition of the ski-binding (new, used, dam- 
aged, etc.); 

c) the date and time of the test; 

d) the temperatures of the test apparatus and test 
binding; 

e) the specification of the test sole; 

f) the quasi-static release value; 

g) pendulum release angles as specified in 4.3.6 for 
the three release tests; 

h) qualification test data for the pendulum bearing 
as in 4.2.6.2 and for the contact material as in 
4.2.7.3 for each test series and contact material; 

i) the temperature of the test apparatus during the 
qualification tests in h). 
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Annex A 
(informative) 

Explanatory drawing of the pendulum 

Dimensions in miliimetres 
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