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PREFACE 

This  S tandard was prepared by the Joint S tandards Australia/Standards New Zealand Committee  

ME-067,  Assistive Technology Products  for Persons with Disability,  to  supersede 

AS/NZS  3 696.8: 1 998.  

The obj ective of this  S tandard is  to  specify requirements  and test methods for static,  impact,  and 

fatigue strength of wheelchairs  including scooters.  It also  specifies  requirements  for disclosure of the 

test results.  This  S tandard applies  to  wheelchairs,  including scooters,  intended to  carry one person,  

with a maximum speed not exceeding 1 5  km/h.  

This  S tandard is  identical  with,  and has  been reproduced from,  ISO 71 76-8: 201 4,  Wheelchairs,  Part 8 :  

Requirements and test methods for static,  impact and fatigue strengths.  

As  this  S tandard is  reproduced from an International  S tandard,  the following applies:  

(a)  In the source text ‘ this  part of ISO 71 76’  should read ‘ this  Australian/New Zealand standard’ .  

(b)  A full  point substitutes  for a comma when referring to  a decimal marker.  

References  to  International  S tandards should be  replaced by references  to  Australian or 

Australian/New Zealand Standards,  as  follows:  

Reference to  International Standard  Australian/New Zealand Standard 

ISO  AS/NZS  

71 76  Wheelchairs   3 696  Wheelchairs  

71 76-6  Part 6:  Determination of maximum 

speed,  acceleration and 

deceleration of electric  

wheelchairs  

 3 696.6  Part 6:  Determination of maximum 

speed,  acceleration and 

retardation of electric  

wheelchairs  

71 76-1 1  Part 1 1 :  Test dummies   3 696. 1 1  Part 1 1 :  Test dummies  

  AS/NZS  ISO 

71 76  Wheelchairs   71 76  Wheelchairs  

71 76-26  Part 26:  Vocabulary  71 76.26  Part 26:  Vocabulary 

Only normative references  that have been adopted as  Australian or Australian/New Zealand Standards 

have been listed.  

The term ‘ informative’  has  been used in this  Standard to  define the application of the annexes  to  

which it applies.  An ‘ informative’  annex is  only for information and guidance.  
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INTRODUCTION  

This part of ISO 7176 has been an important part of the strength testing of wheelchairs since its  
publication in 1998.  It contains test methods and sets minimum requirements for static,  impact,  and 
??????? ? ???????? ? ??? ???? ? ??? ? ??????? ? ?????????? ? ??? ? ???????????? ? ???????? ? ?????????? ?

Several parts of this International Standard have been reviewed.  In particular:

— the fatigue testing elements,  including the speed and size of slat of the two-drum test machine,  and 
??? ? ?????? ? ??? ????? ?????? ? ??? ? ???? ? ??? ? ???? ? ??? ? ???? ? ????? ? ???? ? ???? ? ???????? ? ??????? ? ????????? ?
??????? ? ??? ? ??????????

? ? ??? ? ??????? ? ???????? ? ???? ? ???? ? ?????????? ? ??? ? ??????????? ? ??????????? ? ??? ? ??????? ? ???? ? ????????
??????? ? ?? ? ???????? ? ????????? ? ??????? ? ?????????????

? ? ? ? ???? ? ?????????? ??????? ? ????? ? ????????? ? ??? ? ??? ? ????????? ? ????????????? ? ??? ?????????? ? ??????????? ?
?? ? ????? ? ?? ? ??? ? ??????? ?

— static,  impact,  and repeated load test procedures for Postural Support Devices (PSDs)  have been 
revised and are contained in ISO 16840-3.

It is  anticipated that all parts of this International Standard will continue to be developed and future 
????????? ? ???? ??????? ? ??? ? ??????? ? ??? ??????? ? ????? ?? ? ??? ? ????????? ? ??????

— consideration of whether the fatigue test requirements should be revised for wheelchairs intended 
??? ? ??? ? ?? ? ???? ? ????????? ? ?????????

? ? ??????? ??? ??? ? ????? ??????? ? ??? ? ????????? ? ?? ? ?????????? ? ??????? ? ?? ? ???? ? ????????? ? ?????????

? ? ??????? ? ??????????? ? ??? ??? ? ???? ? ??????? ? ?? ? ??????? ? ??? ? ??? ? ?? ? ????? ? ???? ? ???? ? ??? ? ????? ? ??? ?????
??????????? ? ??? ? ? ?? ? ??????????? ? ?? ? ??????? ? ????? ? ??????????? ? ??? ? ??? ? ???? ? ??????????? ? ???? ? ????
back supports.
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AUSTRALIAN/NEW ZEALAND STANDARD 

Wheelchairs  

Part 8:   
Requirements and  test methods for static,  impact and  fatigue strengths 

 

 

 

1 Scope

???? ? ????? ??? ??? ? ???? ? ????????? ? ???????????? ? ??? ? ??????? ? ??????? ? ??? ? ??????? ? ???????? ? ??? ??????????? ?
????????? ? ???????? ? ? ??? ????????? ? ??? ? ????? ??????? ? ??? ? ??????????? ? ??????? ? ??? ? ???????????? ? ???? ? ???? ?
???? ? ??? ???? ? ????????? ? ???????????? ? ??? ? ?????????? ? ??? ??? ? ????? ??????? ?

??? ? ????? ??????? ? ??? ? ???? ? ?? ? ???? ? ?? ? ??????? ??? ? ????????????? ? ? ?????? ? ????? ? ? ???????? ??????? ? ??? ?
minimum requirements of this part of ISO 7176.

This International Standard applies to occupant- and attendant-propelled manual wheelchairs and 
????????????? ??????? ? ??????????? ? ???????? ? ?? ? ??????? ? ?????? ? ??? ? ??????? ? ???????? ? ??? ? ?????? ? ???? ?
disabilities.

NOTE 1  For the purposes of this part of ISO 7176, “wheelchair(s)”  is  used as an abbreviation for manual 
????????????? ? ?? ? ???????????? ? ??????? ? ????????????? ? ? ????????? ? ?????????? ? ? ?? ? ????? ? ??? ? ???????????? ? ??? ? ?????
methods are applied.

NOTE 2  Clauses of this part of ISO 7176 will be used as a basis  for developing requirements and test methods 
??? ? ??????????? ? ???? ??????? ? ?? ? ???? ? ????? ??? ??? ? ???? ?

2  Normative references

??? ? ????????? ? ????????? ? ? ?? ? ????? ? ?? ? ?? ? ????? ? ??? ? ??????????? ? ?????????? ? ?? ? ???? ? ????????? ??? ? ??? ?
????????????? ? ??? ? ??? ? ??????????? ? ? ??? ? ????? ? ?????????? ? ? ???? ? ??? ? ??????? ? ????? ? ??????? ? ? ??? ? ??????? ?
?????????? ? ? ??? ? ??????? ??????? ? ??? ??? ? ?????????? ? ????????? ?????????? ? ??? ? ??????????? ? ??????? ?

ISO 7176-6,  Wheelchairs — Part 6: Determination of maximum speed,  acceleration and deceleration of 
electric wheelchairs

ISO 7176-7,  Wheelchairs — Part 7: Measurement of seating and wheel dimensions

ISO 7176-11,  Wheelchairs — Part 11: Test dummies

ISO 7176-15,  Wheelchairs — Part 15: Requirements for information disclosure,  documentation and labelling

ISO 7176-22 ,  Wheelchairs — Part 22: Set-up procedures

ISO 7176-26,  Wheelchairs — Part 26: Vocabulary

? ? ????? ? ??? ? ???????????

??? ? ??? ? ???????? ? ??? ???? ? ????????? ? ??? ? ????? ? ??? ? ??????????? ? ????? ? ?? ? ??? ? ??????? ? ??? ? ??????? ? ?
??? ? ??????? ? ? ??? ? ??? ? ????????? ? ??????

3.1
fracture
unintentional separation (of a component)  into two or more pieces
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3.2
operator adjustable
???????? ? ?? ? ?? ? ????????? ? ?????? ? ?? ? ???? ?? ? ?? ? ??? ? ???????? ? ???????? ??? ? ???? ? ??? ????? ? ?? ? ???? ? ??? ? ???? ? ???
tools if those tools are supplied with the wheelchair

3.3
visible crack
?????? ? ??????? ? ???????? ? ?????????? ? ???? ? ????? ? ? ??????? ? ?? ? ??? ? ????? ? ??? ? ??? ? ????? ? ??? ? ???????? ?
during a test

4 Requirements

4.1 Strength requirements

When tested in accordance with Clauses 8,  9,  and 10,  a single wheelchair shall meet all the following 
requirements at the conclusion of the tests.

a)  No component shall show evidence of visible cracks,  be fractured, or have become detached, with 
the following exceptions.

1)  Readjustment of postural supports is  allowed after each of the tests in Clauses 8  and 9.

?? ? ?????????????? ? ??????????? ? ? ?? ? ????????? ? ??? ?????????? ? ????? ??? ? ?????????? ? ?? ? ??? ? ???????? ?? ?
manual as operator-adjustable components is  allowed at 25  % intervals during each of 
the multi drum, drop,  and manual brake fatigue testing procedures (Clause 10) .  Operator 
?????????? ? ?????????? ? ? ?? ? ?????????? ? ?? ? ??? ? ?????????? ? ?????? ? ? ??? ? ???? ?? ? ???????? ? ????? ? ????? ?
unless the tools are supplied with the wheelchair.  If there are operator adjustable components,  
??????? ? ????? ?????????? ???? ?? ? ??????? ? ??? ?? ? ? ? ???? ? ?? ? ????? ? ? ? ? ? ????????? ? ? ?? ? ????????? ? ???
????????????? ? ? ???????????? ? ?? ? ????????? ? ??? ??????????????????? ? ?????????? ? ?? ? ???????? ? ? ???
?????????? ? ? ???????????? ? ?? ? ????????? ? ????? ? ???? ? ?? ? ?????????? ? ????????? ? ??? ? ?????????? ? ???????? ?
in the operator’s manual.  Restart the test equipment after re-tightening,  readjusting,  or 
????????? ? ??? ? ???? ? ????????? ?

?? ? ????????????? ? ? ??????????? ? ? ?? ? ????????? ? ??? ??? ? ????? ? ?????????? ?? ? ???? ??????? ?

4)  During the fatigue testing (Clause 10? ? ? ??? ? ????????? ? ???? ? ????? ? ? ??? ????? ??? ? ?????????? ? ?? ? ??? ?
?????????? ? ?????? ? ? ??? ? ?? ? ???????? ? ?? ? ???? ? ???? ? ????? ? ??? ? ????? ? ????? ? ?????????? ? ????? ? ?????? ? ?
inner tubes,  drive belts,  castor wheel rubber.  In the case of castor wheels that are a single 
???????? ? ????? ? ???????????? ?? ? ???? ? ????????? ? ??????? ? ??? ???? ? ?? ? ??????? ? ??? ??? ? ??????? ? ???????? ?
but not for failure of the wheel structure or other elements (e.g.  bearings) .  No other wear items 
??? ? ?? ? ???????? ?

?? ? ?????? ? ?? ? ??????? ? ???????? ? ? ???? ? ?? ? ?????? ? ????? ?? ? ???? ?????? ? ???? ? ??? ? ?????????? ? ???????? ? ?? ? ????
constitute a failure.

?? ? ?? ? ??????????? ??????? ? ?????????? ? ????? ? ????? ? ?? ? ???? ? ??????? ? ? ?? ? ??????? ? ? ?? ? ?????????? ? ??????? ?
electrical connector shall be crushed or disconnected.

c)  All parts intended to move,  rotate or be removable,  folding or adjustable shall operate as described 
?? ? ??? ? ?????????????

?? ? ??? ? ?????????????? ? ??????? ? ????? ? ??????? ? ?? ? ????????? ? ?? ? ??? ? ?????????????

e)  Handgrips shall not be displaced.

?? ? ?? ? ?????????? ?? ? ???????? ? ??? ????? ? ????? ? ???????? ??????? ? ??????? ? ???????????? ? ???? ? ????? ? ?? ? ???? ? ???
??????????? ????? ????????? ? ??????? ? ??? ? ???????? ? ??? ??? ? ???????????

g)  The brake mechanism shall not have moved from the pre-set positions.
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4.2  Disclosure requirements

????????????? ? ????? ? ???????? ? ?? ? ????? ? ????????????? ? ?????? ? ? ?? ? ??? ? ?????? ? ??? ? ???????? ? ????????? ? ?? ?
ISO 7176-15,  if the wheelchair meets the strength requirements of this part of ISO 7176.

5 Test apparatus

5.1  Loading device? ? ????? ? ?? ? ??????? ? ??? ???????? ? ?????? ? ???????????? ? ?? ? ???????? ? ?? ? ??? ? ?????????? ? ?? ?
??? ? ????? ? ?? ? ? ? ?? ? ? ? ??? ? ? ? ?? ? ?? ? ???????? ? ??? ?? ? ? ?

5.2  Concave loading pad ,  shall  be made of metal  or hard wood as  shown in Figure 1 .  If suitable,  
??? ? ??????? ? ??????? ? ??? ? ????????? ? ?? ? ??? ? ??????? ? ??? ? ?? ? ???? ? ?? ? ????? ? ??? ??? ? ??????? ? ??????? ? ??? ?
shown in Figure 1 .

Dimensions in millimetres

Key

1 loading surface

???? ? ??? ? ??????? ? ??????? ? ??? ? ?? ? ??????? ? ???? ? ???????? ? ???????? ? ?? ? ?? ? ? ? ?? ? ?????? ? ? ??? ? ??????? ? ???? ?

Figure 1  — Concave loading pad

5.3  Convex loading pad? ? ??? ? ? ? ??????????? ? ??????? ? ??????? ? ??? ? ????? ? ?? ? ???? ? ??? ????? ? ?? ? ???? ? ????? ? ?? ?
shown in Figure 2 .

Dimensions in millimetres

Key

1 loading surface

???? ? ??? ? ??????? ? ??????? ? ??? ? ?? ? ??????? ? ???? ? ???????? ? ???????? ? ?? ? ?? ? ? ? ?? ? ?????? ? ? ??? ? ??????? ? ???? ?

Figure 2  — Convex loading pad
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5.4 Horizontal test plane? ? ?? ? ????????? ? ?? ? ??? ? ??????? ? ????? ? ?? ? ?????

5.5 Back support impact test pendulum,  shall meet the requirements shown in Figures 3  or 4 or 
achieve equivalent inertial performance.

??? ? ????? ? ???? ? ??? ??? ? ??????????? ? ????? ? ?? ? ?? ? ?? ? ?? ?? ? ???

Dimensions in millimetres

Key

1 ???????????? ? ?????? ? ???? ? ??? ? ????????? ? ??????????????? ? ??????? ? ? ? ??? ? ????3 ? ? ???????? ? ??? ? ????? ? ?? ? ?????????? ?
20 %

2 steel

Figure 3  — Back support pendulum
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Dimensions in millimetres

Key

?????????? ? ??????????? ? ???????? ? ???? ? ??????? ? ???????? ? ??? ? ?? ? ????? ? ? ? ?????? ? ????? ? ? ?????? ? ???? ? ???? ? ????? ? ?? ? ?? ? ?? ?
???????? ? ??? ? ????? ? ???? ? ?????? ? ???? ? ???????????? ? ???? ? ??? ??????? ? ?? ? ????3 ? ??? ? ????3  (ISO 845)  and hardness 
??? ? ? ? ??? ? ? ? ???? ? ????? ?

1 threaded bar

2 washer

Figure 4 — Alternate back support pendulum

5.6 Handrim impact test pendulum and castor and foot support impact test pendulum,  shall

?? ? ???? ? ? ? ????? ? ???? ? ??? ?? ? ?? ? ?? ??? ? ?? ? ? ???

b)  meet the dimensional requirements shown in Figure 5 .

The steel block shall be capable of being rotated about the longitudinal axis of the steel tube.
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The reference dimension and the position of the steel block on the tube shall be adjusted so that the 
distance (d1? ? ???? ? ?????? ?? ? ???????? ? ??? ??? ? ?????? ? ??? ?????????? ? ?? ? ? ? ??? ? ?? ? ?? ? ?? ? ???? ? ?????????? ?
using Formula (1):

d
I

MR
1 ?  (1)

where

d1 ?? ? ??? ? ???????? ? ???? ? ??? ? ?????? ?? ? ??? ? ?????? ? ??? ??????????? ? ????????? ? ?? ? ???????

I is  the moment of inertia of the pendulum about its  pivot,  expressed in kilogram meters 
squared (kg m2? ?

M ?? ? ??? ? ???????? ? ???? ? ? ????????? ? ?? ? ??????????

R is  the distance from the pivot to the centre of mass,  expressed in metres.

NOTE 1  The same impact test pendulum shown in Figure 5 ? ??? ? ?? ? ???? ? ??? ? ??????? ? ? ????? ???????? ? ??? ? ?????? ?
??????? ??????? ? ? ???????? ? ????? ? ?????? ? ?? ? ???????????? ? ???? ?? ? ???????? ? ?? ? ??????????? ? ????? ? ??????? ?

NOTE 2  See Annex A for the application of Formula (1) .
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Dimensions in millimetres

Key

1 steel tube

2 steel block

3 ?????? ? ??? ?????????? ? ????? ???? ? ??????? ?????

4 centre of percussion side face (side view)

5 ????????? ? ????????? ? ??????? ?? ? ???? ? ?? ? ? ? ??? ????? ? ????

Figure 5  — Example of handrim impact test pendulum and castor and foot support impact 
pendulum
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5.7 Test dummy? ? ????????????? ? ?? ? ??? ? ?????????????? ? ??? ??? ? ??????? ? ????? ? ?? ? ?????

5.8 Multi-drum test machine,  shall consist of the following.

?? ? ???? ? ??????????????

?? ? ????? ? ?????????? ? ???????? ? ??????????? ? ????? ? ??? ??? ? ?? ? ??? ? ?? ? ????????? ? ??? ? ??? ????? ? ?? ? ??? ?
reference drum. All drums shall be parallel to the reference drum to align with all load-bearing 
wheels  or castors.  The top surface of all drums, prior to slat installation,  shall be in the same 
horizontal plane.

2)  The distance between the drums shall be capable of being set to the same dimensions as the 
wheelbase of the wheelchair to be tested.  If a smaller wheelchair wheelbase must be tested 
???? ? ??? ? ?? ? ???????????? ? ?? ? ??? ? ????????? ? ????? ? ??? ? ? ? ?????? ? ? ???? ? ??????? ? ????? ? ????
be used.  Where smaller drums are used,  those drums should operate with a similar surface 
????? ? ?? ? ??? ? ????????? ? ???? ? ? ??????? ? ????? ? ??? ? ???? ? ??????? ? ??? ?????? ? ?????????? ? ?????????? ?
????????? ? ?? ? ????? ? ??????? ?????? ? ?? ? ????? ???? ??? ?????? ?

?? ? ????? ? ????? ? ????? ???????? ? ???? ? ?? ? ??? ? ??????? ? ????? ? ??? ? ?????????? ? ?? ? ?????????? ? ??? ? ? ?????????
????? ? ?? ? ? ? ????? ? ??????? ? ???????? ? ?????? ? ????? ? ?? ? ????????? ? ??? ? ? ???? ?

?? ? ???? ? ???? ? ????? ? ???? ? ??????????? ????? ? ??? ? ???? ? ????? ? ?? ? ????????? ? ? ? ????? ???? ? ???? ? ?????????? ? ???
the drum.  Multiple slats on the same drum shall be spaced at equal intervals around the drum. 
?? ? ??? ? ???? ? ??? ??? ? ????? ? ? ???? ? ????? ? ?? ? ??????? ? ?? ? ????????? ? ?? ? Figure 6.  Slat dimensions shall be 
?? ? ????????? ? ?? ? Figure 6.

5)  There shall be a provision for the drums to be driven with a mean surface speed of the 
?????????? ? ????? ? ??? ? ?? ? ??? ? ?? ?? ? ??? ? ???? ? ??? ? ?? ? ??????????? ?

?? ? ??? ? ????? ? ?? ? ? ? ????? ? ???? ? ?????? ? ????? ? ???? ? ?????????? ???? ? ??????????? ? ?? ? ???? ? ??? ?
??????????????? ? ??? ??? ? ????? ??????? ? ??? ? ?????????? ? ?? ? ???? ? ????????? ? ??? ????? ? ????? ? ????? ? ?? ? ???
least 2  % and not greater than 7 % higher than the reference drum. The slat impacts need to be 
?????????? ? ?? ? ????? ??? ? ???? ? ?????????? ?????? ? ???? ? ???? ? ?? ? ???? ? ?? ? ??? ? ???????????

???? ? ? ? ???? ? ??? ? ?? ? ???????????? ? ?? ? ?????? ? ??? ? ????? ? ??? ????? ? ???????? ? ?????? ? ??? ?????????? ?????? ?
?????? ? ?? ? ????????? ??????? ? ??? ? ???? ? ???? ? ? ??????? ? ?? ? ????????? ? ??? ?????????? ????????? ? ??? ? ?? ? ???? ? ?? ? ???????? ?
different speeds between the drums.

b)  Mass and stiffness of multi-drum test machine

The mass,  stiffness,  and securement of the multi-drum test machine (and its components)  must be 
??????????? ????? ???? ? ?? ? ???? ??????? ??? ? ???????? ? ??? ??????? ? ????? ? ???? ? ????? ??? ??? ? ???? ?

NOTE 2  The use of drums and slats  made from steel  or aluminium,  precision bearings  for mounting 
??? ? ????? ? ? ??? ? ??? ? ?????????? ? ??? ??? ? ??????? ? ?? ? ? ? ???????? ? ????? ? ?? ? ? ? ????? ?? ? ???? ? ??? ? ???????????? ? ??? ?
this  subclause.

c)  Attachment of wheelchair

There shall be provision to mount the wheelchair with its driven wheels or, for manual wheelchairs,  
the manoeuvring wheels, or if the wheels are the same diameter the rear wheels, on the “reference 
drum” and its other wheels on the second drum (and further drums for chairs with additional wheels) .

? ? ???????? ? ?????????? ????????? ? ?? ? ?????? ? ???? ? ? ? ??????? ? ???????????? ? ????????? ? ??? ??? ? ???? ? ????? ?
be available to restrain the wheelchair as required in 10.3 .1  c) .

d)  Speed, monitoring,  and control of wheelchair shall  meet the following requirements.

1)  There shall be provision to measure the speed of the “reference drum” to enable the calculation 
??? ??? ? ??????? ? ????? ? ??? ??? ? ???? ? ?? ? ?? ? ???????? ? ??? ?? ??? ? ??? ?

2)  There shall be provision to count the number of revolutions of the “reference drum”.
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?? ? ????? ? ????? ? ?? ? ????????? ? ??? ? ?? ? ???????????? ? ??????? ? ?????????? ? ?? ? ????? ? ??? ? ????????? ? ???? ?
????? ? ??? ? ??? ? ????? ? ?????? ? ???? ? ??? ? ????? ? ???????? ? ???? ? ? ? ?????? ? ???? ? ??? ???????? ? ??? ?
????????? ? ?? ? ????? ? ??? ? ????? ? ??????? ? ??? ??? ? ??????????? ? ????? ? ?? ? ????????? ? ????? ? ? ???????????? ?
????? ? ????? ? ??????? ? ???????? ? ?? ? ? ? ?????? ? ????? ? ?????? ? ??? ? ?? ? ???????? ? ?? ? ??? ? ????????? ? ?? ?
??? ? ??? ? ??????????? ? ??? ???????????? ? ????? ? ?? ? ????????? ? ??? ????? ? ?? ? ????????? ? ?? ? ??? ? ??????? ?
????????? ? ?? ? ????? ??? ? ???????? ???? ? ??? ? ??????? ? ???? ????? ? ??????? ? ??? ? ????????????? ? ?????????? ?
of the wheelchair as in normal use.

???? ? ? ? ??? ? ??????? ? ?????? ?????? ? ?? ? ????? ????? ? ????? ? ?? ? ??? ? ??????? ? ???????? ? ??? ? ??? ? ????? ? ??????? ? ?? ?
???????? ? ?? ? ?????? ? ??? ? ??????? ? ????? ? ? ??? ? ???????? ? ? ??? ? ?????? ? ??? ? ?? ? ?????????? ? ???? ? ??????? ? ????????? ? ?? ?
maintain a forward direction.

?? ? ????? ? ????? ? ?? ? ????????? ? ??? ? ??? ? ??????? ? ?????????? ? ??? ??? ? ????? ? ?? ? ?? ? ???????? ? ?? ? ???? ? ? ? ??? ?
????? ??? ? ????? ? ????? ? ?? ? ??? ? ???????????? ? ?????? ? ?????? ? ??????????? ? ??? ? ?? ? ?????????? ? ??? ? ? ????
value with the roller speed maintained within the limits above.

???? ? ? ? ??????? ? ??? ???? ? ?? ? ?????????? ?? ? ????? ? ??? ? ????? ? ?? ? ????? ? ?? ? ?????? ? ??? ? ???????? ????? ? ??? ????? ?
????? ? ???? ? ??? ? ?????????? ?? ? ???????? ???? ???? ? 10.3 .3) .
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Dimensions in millimetres

Key

h 6 mm for wheel diameters up to and including 75  mm, 9  mm for wheel diameters larger than 75  mm up to and 
????????? ? ??? ? ??? ? ??? ? ?? ? ?? ? ??? ? ??? ? ????? ? ?????? ? ??????? ? ???? ? ??? ? ??? ? ????????? ? ?? ? ? ?

1 slat

2 drum

Figure 6 — Multi-drum test machine

5.9 Drop test machine? ? ????? ? ?? ? ??????? ? ??? ??????? ? ??? ? ???????? ? ??? ? ?????????? ? ???? ? ?? ? ?? ? ?? ? ?? ?
onto a rigid horizontal test plane.  Examples are shown in Figure 31.

???? ? ? ? ??????? ? ?? ? ?????????? ? ?? ? ?? ? ???????????? ? ????? ? ??? ??? ? ????????????? ?? ? ???? ? ???? ? ?? ? ????? ? ?? ? ? ?? ? ?? ? ???? ?
impact of the wheelchair.  Reinforced concrete is  acceptable.

5.10 Means to prevent the wheelchair from tipping,  during the static tests shall be provided that
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?? ? ??? ???? ? ???? ????? ? ????? ? ?? ? ??? ? ?????????? ? ?? ? ??? ? ???????? ? ?????????? ? ???

?? ? ??? ??????? ? ??? ? ??????????? ? ?????? ? ?? ? ??? ? ??????????

?? ? ????? ? ???????? ??? ??? ? ????? ????? ? ???? ? ??? ?? ? ?? ? ??????

?? ? ????? ??????? ? ??? ??? ? ?????????? ? ?? ? ??? ? ????? ???????? ????????? ? ???? ? ? ? ????? ????? ? ?? ? ???? ?????? ?

EXAMPLE Figure 7 ? ??????????? ? ??? ? ??? ? ??? ?????????? ? ???? ? ????? ? ??? ? ?????????? ? ?? ? ?????? ? ???? ???? ????? ? ????? ?
?? ? ? ??? ? ????? ????? ? ?? ? ????? ??????? ?

a)    with test dummy in place b)    without test dummy in place

Figure 7 — Method of preventing wheelchair from tipping

5.11 Means to prevent the wheelchair from moving,  in the fore-and-aft direction during the static 
and impact tests shall be provided which

?? ? ???? ? ???? ????? ? ????? ? ?? ? ??? ? ???????? ? ??????????? ? ???

?? ? ??????? ? ???????? ? ?????? ? ?? ? ??? ? ????????????? ? ??? ??? ? ?????? ? ?? ?? ? ? ??? ? ?????? ?

??????? ? ????? ? ??? ? ?? ? ?????????? ? ?? ? ????? ? ???? ???? ?????? ????? ? ?? ? ??? ? ?????? ? ??? ??? ? ???????? ? ???????????

5.12  Angular measurement device,  capable of measuring the angle of the longitudinal axis of either 
????? ???????? ? ???????? ? ?? ? ??? ? ???????? ? ????? ? ?? ? ?? ? ??????? ????? ?? ? ?? ? ???????? ? ??? ????

5.13  Test dummy securement? ? ?? ? ????? ??? ? ????? ?????? ?? ? ?????????? ? ????????? ? ?? ? ??? ? ????? ????????? ?
without deforming the wheelchair (see 10.3) .

5.14 Means to measure the power delivered from the battery? ? ???? ? ????????? ? ?? ? ? ? ????????? ?
????? ? ????? ? ????? ??? ? ???? ? ?? ? ???? ? ???? ? ??? ? ????? ? ????? ? ????? ? ?? ? ??? ? ?????????? ? ???? ? ??? ? ??????? ?
????????????? ? ??????? ? ?????????????? ? ? ? ???? ? ????? ? ????????? ? ???????? ? ????????????? ? ???? ? ? ? ???? ? ????? ?
???????? ????? ? ??? ? ???? ? ?? ? ????? ? ??? ? ????? ? ???????????? ? ?????? ? ?? ? ???????? ? ?? ? ??? ? ?

NOTE ISO 7176-4 provides details of a new approach.
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5.15 Repetitive brake operating system,  to operate the parking brakes from the brake-off position to 
??? ? ???????? ? ???????? ? ??? ? ?????? ? ?? ? ??? ? ?????????? ???????? ? ?? ? ??? ? ????? ? ??? ? ? ?????????? ???? ?????????? ? ?? ? ?? ?
???? ? ????? ??? ? ????? ? ???? ? ???? ?????? ?????? ? ?? ? ?????? ? ??? ? ?? ? ????? ? ??? ? ????? ? ???????? ? ?? ? ??????? ? ??? ? ???????

??? ? ?????? ? ????? ? ?? ? ??????? ? ??? ???????? ? ??? ? ????? ??????

? ? ????????????? ?? ? ??? ? ????????? ??? ??? ? ???? ? ??? ??? ? ????? ? ??????????? ? ?????? ?????? ? ?? ? ??? ? ? ? ?? ? Figure 8? ?

? ? ?????? ? ????????? ? ??? ? ? ????? ????? ? ??????? ? ?? ??? ? ??? ? ?? ??? ? ??? ??? ? ?????????

? ? ???? ????? ? ??? ? ???????? ? ?? ? ??????????? ? ?????? ? ?? ? ??? ? ?????? ?

EXAMPLE 1  Ball joints and similar attachment hardware would be an acceptable solution.

???? ? ??? ? ?????? ? ?????? ? ?? ? ??? ? ????????? ? ??? ??????? ? ????? ? ??????????? ? ??? ??? ? ????????? ? ??? ? ??? ? ?????????????? ? ???
FAP, see Figure 8 ? ? ??? ? ?????? ? ??? ? ?????? ? ??? ? ????? ? ????? ? ????? ? ?? ? ? ? ????????? ? ?? ? ????????? ? ????????? ? ????? ? ???? ? ? ?
minimum length of 1  m.

EXAMPLE 2  Figure 9 ? ???????? ? ?? ? ??????? ? ??? ? ? ????? ?????? ? ????? ????? ? ????? ????? ? ???????????? ?

Key

1 axis of brake lever

2 ?????????? ????????? ? ????

3 tapered lever

4 parallel lever

5 ??????? ? ?? ? ??? ? ?????? ? ??? ??? ? ????

6 ??? ? ??? ??????? ? ????? ? ???????????

?????? ? ? ?? ? ?????????????? ? ??? ??? ? ????? ? ??????????? ? ?????? ?????
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Key

1 wheelchair (in a view along the axis of the brake lever)

2 near end point of the path of the FAP

3 remote end point of the path of the FAP

4 connecting line between the end points

5 plane parallel to the axis  of the brake lever and containing the end points

6 axis of the brake lever

7 angle of skew force application

8 extended actuator (example)

9 contracted actuator (example)

Figure 9 — Illustrative setup of a repetitive brake operating system

6 Preparation of the test wheelchair

6.1 Setup and adjustment of the wheelchair

???? ?? ? ??? ? ?????????? ? ??? ? ??????????? ? ??? ? ??????? ? ?? ? ????????? ? ?? ? ??? ? ??????? ?

?? ? ? ? ?????????? ? ???? ? ? ? ????? ??????? ? ?????????? ? ????? ??? ? ?????????? ???????? ?????? ? ?? ? ????? ??? ? ????????? ?
????? ? ??? ? ???? ? ??? ??? ? ????? ??????? ? ???? ???? ???? ? ???? ? ?? ? ????? ? ??? ?? ? ???????????? ? ??????? ? ?????????? ? ???? ?
not drive in this position,  reduce the tilt until it does.

NOTE This requirement aims to ensure that the tilt seating mechanism is loaded during testing without 
?????????? ????????? ? ??? ? ?????????? ? ?????? ? ??? ???? ? ???????? ?

??????? ??? ? ???????? ? ??????? ? ??????? ? ?????? ? ?? ? ?????????? ? ???? ? ??? ? ???????????? ?? ? ???????????? ? ??? ? ??? ?
without exceeding the maximum operating forces stated in Table 1 .
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Table 1  — Maximum operating forces

Force

?????? ? ?????? ? ????????? 5  N

????? ? ??????? ? ?? ? ???? ? ???? ? ??? ? ?????? 13,5  N

Whole hand operation 60 N

Combined hand and arm operation 60 N

Foot operation,  pushing direction 100 N

Foot operation, pulling direction 60 N

6.2  Test dummies

??????? ? ? ????? ????? ? ??????? ? ????? ? ?? ? ??? ???????? ? ????????????? ? ????? ?? ? ????????? ? ??? ??? ??????????????

???? ?? ? ??? ? ???????? ? ??? ? ????? ????? ? ?? ? ??? ? ?????????? ? ?? ? ????????? ? ?? ? ??? ? ??????? ?

6.3  Preparation of wheelchair

??????????? ? ????? ? ?? ? ??? ? ????? ? ????????? ? ??? ? ?????????? ? ?? ? ??????????? ? ??? ??? ? ? ??????????? ? ??????? ?
?? ? ?? ? ??? ? ?? ? ?? ? ??? ? ???? ???? ? ???? ? ?????? ????? ?

6.4 Records

Record details  of the wheelchair as required in ISO 7176-22 .

6.5 Safety during testing

???? ? ????????????? ? ???????? ? ????? ? ??? ? ??? ? ??? ? ??? ?????????? ? ????? ??? ? ?? ? ????????? ? ?? ? ?????? ? ??? ???????? ?
??????????? ? ??? ? ???? ????? ? ? ??? ?????? ? ???? ? ?? ? ????????? ? ??????????? ? ??? ? ???? ? ???? ??????? ? ??? ? ???????????? ?
?? ? ????? ????? ? ???? ? ????? ? ??????????? ? ???????? ? ?? ? ?????? ? ??? ? ?????? ? ??? ??? ? ????? ?

Centres undertaking these tests should consider the appropriate use equipment,  procedures,  and 
??????? ? ?? ? ?????? ? ??? ? ??????? ? ???????? ? ? ???? ? ??? ? ??????? ? ?????????? ? ????? ? ?? ? ???????? ? ? ??????? ? ?? ? ???? ?
????? ? ???? ? ??????? ? ?? ? ?? ? ?? ? ?????????? ? ??? ? ???????? ? ?????????? ? ??????????

7 Sequence of tests

The sequence of tests shall be performed on one wheelchair as follows:

a)  static strength tests (Clause 8? ? ????? ? ??? ? ?? ? ????????? ? ?? ? ??? ? ??????

b)  impact strength tests (Clause 9? ? ????? ? ??? ? ?? ? ????????? ? ?? ? ??? ? ??????

c)  the multi-drum test (10.3? ?

d)  the drop test (10.4? ?

?? ? ??? ? ??????? ? ????? ??? ???????? ? ???????? ? ??????? ? ?????? ? ?10.5) .
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8 Test methods for static strength

8.1 Principle

The wheelchair is  positioned on the horizontal test plane and loads representing the minimum 
requirements are applied to various parts.  If manufacturer claims that the wheelchair exceeds the 
???????????? ? ? ??? ? ????? ????? ? ??? ? ????????? ? ???????????? ?? ? ?????? ? ??? ? ????? ?

???? ? ??? ? ?????? ? ??????? ? ??? ????????? ? and/or occupants to various parts of the wheelchair have been 
?????????? ? ??? ? ???? ??????????? ? ??? ? ? ??????? ?????? ? ?? ? ?????? ???????? ? ???????? ? ???????????? ? ? ??????? ? ??? ? ?? ? Annex A.

8.2  Wheelchair preparation

?????? ? ???? ? ????? ? ?????? ??? ? ??????????? ??? ??? ? ?????????? ? ??? ? ???????? ? ??? ??? ? ????? ????? ? ?? ? ?????????? ?
with the instructions in Clause 6 ? ??? ? ???????? ??? ??????????

8.3  Selection of loading pad

????? ? ??? ? ????????? ? ????? ??????? ? ??????? ? ??? ? ??? ? ??? ? ? ??????? ? ??? ? ??? ??? ? ?????? ??? ??????????? ? ??? ??? ? ?????
????? ? ??????? ? ??? ? ??? ?????????? ? ??????? ? ??? ? ??? ??? ? ??????? ? ???? ? ????????? ? ?? ? 5.2  and 5 .3  as follows:

? ? ??? ??? ? ??????? ? ?? ? ?? ? ?????? ? ?? ? ????? ??? ? ??????? ? ???? ? ?? ? ?? ? ????? ? ?? ? ???????? ? ??? ? ??? ? ?????? ? ??????? ?
pad (see 5 .3? ?

? ? ??? ??? ? ??????? ? ?? ? ?? ? ?????? ? ?? ? ??????? ? ?? ? ???? ? ??? ? ?? ? ?? ? ?? ? ???? ? ?? ? ????? ? ? ??? ? ??? ? ??????? ? ??????? ?
pad (see 5 .2? ?

— if the part of the wheelchair which is  to be loaded is  close to other parts of the wheelchair so that 
????? ? ?? ? ????????????? ???? ? ??? ? ??? ? ??????? ? ???? ? ???? ???? ? ??? ? ????????? ??????? ? ??? ??? ? ??? ? ????? ???? ? ???? ?
clearance from the surrounding structure.

??? ? ????? ? ??? ? ?? ? ??????? ? ?? ? ??? ? ??????? ? ??? ? ?? ? ? ? ??????????? ? ????? ? ???? ? ?? ? ???????? ? ?? ? ? ? ??????? ? ????? ?
using a strap.

8.4 Arm supports:  Resistance to downward forces

?????? ? ??? ? ????? ????? ? ?????? ? ???? ? ?????

Downward forces to be applied to the arm supports are based on the maximum occupant mass.  For a 
maximum occupant mass more than 125  kg,  125  kg shall  be used to calculate the force.

Calculate the downward forces using Formula (2):

F
M S g

1
2

× ×

×
d

cos15°
 (2)

where

F1 ?? ? ??? ? ????? ? ?? ? ?? ? ???????? ? ????????? ? ?? ? ????????

Md ?? ? ??? ? ??????? ? ????????? ???? ? ? ????????? ? ?? ? ????????? ? ?? ? ?? ? ??? ? ???

S ?? ? ??? ? ?????? ? ?????? ? ????? ? ?? ? ? ?? ?

g is  the gravitational constant =  9,807 m/s2 ?

NOTE 1  For examples,  see calculations in Annex A.

NOTE 2  If the manufacturer claims that the wheelchair exceeds the appropriate minimum requirement 
?????????? ? ??? ??? ? ???????? ? ????? ? ??? ? ????? ? ??????? ? ?? ? ?? ? ???? ? ? ?
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???? ? ??? ? ?????????? ? ???????? ? ?? ? ??? ? ?????????? ? ????? ?????? ? ???? ?? ? ? ? ????? ? ??? ? ???????? ? ??? ? ????? ?????? ? ?? ?
that its  line of action intersects the support surface of the arm support as shown in Figure 10  using a 
??????? ? ??? ? ???????? ? ?? ? ????????? ? ?? ? 8.3 .

NOTE 3  Figure 10 ? ????? ? ??? ? ????????????? ? ??? ??? ? ??????? ? ?????????? ??? ??? ? ?????? ??? ??? ? ????? ? ???? ? ????????????? ?
will change as the test deforms the wheelchair.

Before commencing the test,  set up the means to prevent the wheelchair from tipping and the means to 
prevent the wheelchair from moving fore-and-aft (see 5 .10  and 5 .11) .

???? ? ??? ? ?? ? ??????? ? ?? ? ???? ? ??? ? ???????? ? ?????????????? ? ???? ??? ? ??????? ? ???? ? ??? ? ?????????? ? ?? ? ??? ? ???
a time.

?????? ? ???????? ? ??? ? ???? ? ????? ? ??? ? ?????? ? F1 ? ? ??????? ? ??? ? ????? ? ????????? ? ?? ? ??????? ? ??? ? ? ?? ? ??? ? ??????? ?
????? ? ????????? ? ??? ??? ? ????????????? ? ???????? ? ??? ? ???? ? ??? ? ? ? ?????? ? ??? ??????? ? ? ? ? ? ??? ? ?? ? ? ?

Remove the load.

Dimensions in millimetres

Key

1 pivot(s)  for load application

Figure 10 — Downward forces and arm supports

8.5 Foot supports:  Resistance to downward forces

?????? ? ??? ? ????? ????? ? ?????? ? ???? ? ?????

Downward forces are based on the maximum occupant mass.  For maximum occupant mass more than 
125  kg,  125  kg shall be used to calculate force,  except when testing scooters.
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Calculate downward forces to be applied to the foot support using Formula (3):

F M g2 ×d  (3)

where

F2 ?? ? ??? ? ????? ? ?? ? ?? ? ???????? ? ????????? ? ?? ? ????????

Md ?? ? ??? ? ??????? ? ????????? ???? ? ? ?? ? ??????????

g is  the gravitational constant =  9,807 m/s2 .

NOTE 1  For examples,  see calculations in Annex A.

???? ? ? ? ??? ??? ? ???????????? ? ?????? ? ????? ??? ? ?????????? ? ??????? ? ??? ? ??????? ? ???????????? ? ?????????? ? ?? ?
??????? ? ??? ? ? ????? ? ??? ? ????? ? ??????? ? ?? ? ?? ? ? ?

???? ? ??? ? ?????????? ? ???????? ? ?? ? ??? ? ?????????? ? ????? ?????? ? ???? ?? ? ? ? ????? ? ??? ? ???????? ? ??? ? ?????? ?
?????????? ? ??? ??????? ? ??? ? ? ?? ? ??? ? ??????? ? ????? ? ????????? ? ?? ? ??? ? ????????????? ? ??? ??? ? ??????????? ? ?????
support location illustrated in Figure 11  and Figure 12 .

At the point of application of the load,  use a convex loading pad (see 5 .3? ? ?? ? ????? ????? ???????? ? ??? ? ?????
???????? ? ?????????? ? ??? ??? ? ?? ? ???? ? ????? ? ??? ? ??? ? ? ? ??????? ? ??????????? ? ??????? ? ??? ? ???? ? 5.2)  on foot 
supports consisting of a single tube.  In some cases where it can be done without weakening the foot 
???????? ? ??? ??? ? ?? ? ????????? ? ?? ? ????? ? ? ? ???? ? ?? ? ??? ? ????? ????? ? ?? ? ?????? ? ??? ? ??????? ? ?????????

??? ????? ? ?? ? ? ? ????? ????? ??? ? ????? ???????? ? ??? ? ?? ? ???????? ? ????? ???? ? ???? ? ????? ? ??? ? ????? ????? ? ?????? ? ??? ? ????? ?
?????? ? ????? ????? ? ?? ? ??????????? ????????? ? ??? ? ??? ? ????? ???????? ?? ? ?????? ? ???????? ???????? ? ??? ? ????? ????? ? ?
? ?? ? ? ????? ? ??? ? ?????????? ? ??? ??????? ? ????? ? ?????? ? ??? ????? ? ??????? ??????? ? ???? ? ????? ? ??? ? ??? ? ????? ????? ?

??? ??????? ? ????? ???????? ? ?? ? ????? ? ????????????? ? ??? ? ???? ? ????? ? ?? ? ???? ???? ? ? ? ????? ????? ???????? ???????? ?
????? ? ??? ? ????? ? ??? ?? ? ????? ? ??? ??? ? ??? ? ?? ? ??? ? ???????? ? ???????? ? ??????? ? ??? ? ????? ?? ? ??????????? ? ?? ? Figure 11  
????? ? ?? ? ? ??? ? ??? ? ????? ? ????? ???????? ? ? ????? ? ??? ? ????? ? ??? ??? ? ??? ? ?? ? ??? ? ????? ???????? ??????? ?

If foot supports are of open construction such that a standard loading pad cannot transmit load to the 
structure (as in Figure 11 ?? ? ???? ? ?? ? ? ???? ? ? ???????? ? ????? ? ????? ? ?? ? ??? ? ????? ???????? ?? ? ????? ???? ? ?? ? ??????? ?
?? ? ??? ? ????? ? ??? ??? ? ????? ???????? ???????? ?? ? ??? ? ??????? ? ??????

??? ??? ? ????? ? ???? ? ??? ????? ???????? ?? ? ????? ? ??????? ? ? ??????? ? ??? ? ?? ? ????????? ? ?? ? 8.3 .

??? ??? ? ???????? ? ????? ???????? ? ??? ? ????? ? ?????? ??? ? ???? ? ?? ? ???? ? ????? ???????? ?? ? ???? ?

??? ? ???????? ? ? ????? ? ??? ? ???? ? ?? ? ????? ? ?? ? ???????? ? ?? ? ???? ? ??? ??? ? ????????? ? ????? ? ?? ? Figure 12  in turn.
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