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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
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, governmental and

non-g

avernmental in liaison with 1SO_also take part in the wark 1SQ collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. DraftyInternation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO 7

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies for lvoting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

2675 was prepared by Technical Committee ISO/TC 168, Pfosthetics and orthotics.

Part 2.

al Standards
cation as an

ect of patent
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Introduction

This International Standard offers alternatives to the structural tests on ankle-foot devices and foot units

specified in 1

7.2 of ISO 10328:2006, which still suffer from several “weaknesses”, such as:

a) the inconsistency of the lines of application of the heel and forefoot test forces with those of the test forces

of test |

nding conditions | and |l for the Inrinr‘ilnnl structural tests Qppnifipd in162 (efnfir‘ fpefq) an

(cyclic tg

b) the unre
forefoot

c) the effec
forefoot

In this relatio
foot devices
equipment r¢g
components

Finally, it has
this Internati
characteristiq

In order to
specified in
will be estab
be adapted {
Standard is i
in the finding
suitability.

NOTE Fu
of appropriate

hlistic course and magnitude of loading in the phase between the instants of maxinium”hee
t of periodical “stepping in a hollow” during the cyclic test, resulting from simultaneous hee

N it is important to note that the complexity of the test equipment required for the testing of 2

1

st) of ISO 10328:2006;

oading during the cyclic test;

oading at different angles.

and foot units specified in this International Standard is low,, comparable to that of the
quired for the corresponding separate structural tests specifiedin ISO 10328. Apparently,
of both types of test equipment are similar and can be re-us€d in a modified design.

to be noted that the potential of the general concept applied to the test procedures specif
pnal Standard allows other applications directed to/the assessment of specific perforn
s of ankle-foot devices and foot units that may be of.relevance in the future.

low continuity of testing by checking the tést methods for ankle-foot devices and foot
is International Standard against those specified in 17.2 of ISO 10328:2006, a transition g
ished, during which both test methods are valid. For practical reasons, this transition perio
0 the period of time after which the:systematic review of 1ISO 10328:2006 and this Interna
hdicated. The systematic review of hoth standards is expected to result, among other outcg
on whether the test methods_specified in this International Standard have demonstrated

rther guidance on the specifieation of the test loading conditions and test loading levels and on the ¢
test equipment is givep.in_a separate document, published as a Technical Report (see Bibliography).

16.3

| and

| and

nkle-
test

basic

ed in
ance

units
eriod
d will

fional

mes,
their

esign
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Prosthetics — Testing of ankle-foot devices and foot units —
Requirements and test methods

1 cope

IMPORTANT — This International Standard is suitable for the assessment of (the cgnformity of
prosthetic ankle-foot devices and foot units with the strength requirements-specified in 4.4 of
ISO 22523:2006 (see NOTE 1). Prosthetic ankle-foot devices and foot units on-the market,| which have
demonstrated their compliance with the strength requirements specified' in"4.4 of EN 12523:1999
throygh submission to the relevant tests of ISO 10328:1996, need not be-retésted to this International
Stangard.

WARNING — This International Standard is not suitable to serve~as a guide for the sdlection of a
specjfic ankle-foot device or foot unit in the prescription of an individual lower limb prosthesis! Any
disrelgard of this warning can result in a safety risk for amputees!

This International Standard primarily specifies a cyclic test procedure for ankle-foot devices and foot units of
exterhal lower limb prostheses, distinguished by the potential‘to realistically simulate those loadipg conditions
of th¢ complete stance phase of walking from heel strike“to toe-off that are relevant to the Verification of
performance requirements such as strength, durability.and service life.

This potential is of particular importance for the assessment of the performance of a variety of rdcent designs
of ankle-foot devices and foot units with specific_characteristics that will only develop under realisfic conditions
of logding.

In addition, this International Standard(specifies a static test procedure for prosthetic ankle-foof] devices and
foot winits, consisting of a static proof.test and a static ultimate strength test, distinguished, Hesides other
features, (see NOTE 2) by the potential to generate heel and forefoot forces at lines of action qonforming to
thosg occurring at the instants ef\maximum heel and forefoot loading during the cyclic test.

The Ipading conditions addressed in the third paragraph are characterized by a loading profile determined by
the resultant vector of -the/vertical and horizontal (A-P) ground reaction forces and by a locomotion profile
determined by the tibia angle.

The rst loading ‘cenditions specified in this International Standard are characterized by standardized formats
of these loadihg)and locomotion profiles, to be uniformly applied by the cyclic and static test grocedures to
each|sampleof ankle-foot device or foot unit submitted for test.

Accofding to the concept of the tests of this International Standard, each sample of ankle-foot device or foot
unit submitied for testis, nevertheless, free 1o develop 1ts individual performance under load.

NOTE 1 ISO 22523 (formerly EN 12523) addresses those of the Essential Requirements listed in Annex| of the
European Medical Device Directive 93/42/EEC that are applicable to external limb prostheses and external orthoses.

NOTE 2  The lines of action of the heel and forefoot forces generated by the static test procedure specified in this
International Standard approach those determining the sagittal plane loading of the test loading conditions | and Il for the
principal structural tests specified in 1SO 10328, without changing the values of the angles of the heel and forefoot
platform(s) for the structural tests on ankle-foot devices and foot units specified in ISO 10328.

© I1SO 2006 — All rights reserved 1
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (in

ISO 8549-1,
and external

cluding any amendments) applies.

Prosthetics and orthotics — Vocabulary — Part 1: General terms for external limb prostheses
orthoses

ISO 10328:2006, Prosthetics — Structural testing of lower limb prostheses — Requirements and test methods

ISO 22523:2006, External limb prostheses and external orthoses — Requirements and test methods

3 Terms

For the purpgses of this document, the terms and definitions given in ISO 8549-1 and the follewing apply

3.1

proof streng
static load re
unit and still

3.2

ultimate strength

static load r¢
which could

3.3

fatigue strenpgth

cyclic load th
3.4
batch

set of test s
undertake te

4 Desigt

The designat

and definitions

th
presenting an occasional severe event, which can be sustained by:«the ankle-foot device of foot
bllow it to function as intended

presenting a gross single event, which can be sustained by the ankle-foot device or foot urjit but
ender it thereafter unusable

at can be sustained by the ankle-foot device or foot unit for a given number of cycles

amples of an ankle-foot device or foot unit submitted together to a test laboratory/facility to
5ts to demonstrate compliance-with one or more requirements of this International Standard

)ations and symbols of test forces

ions and symbqlsof all relevant test forces are listed in Table 1.

Table 1 — Designations and symbols of test forces

Designation Symbol
Test forces F,F, F,
Setiling test force Foet
Stabilizing test force Fgtan
Proof test force of end attachments Foa
Static proof test force on heel/forefoot Fispr Fasp
Static ultimate test force on heel/forefoot Fiouw Fosy
Pulsating test force Fy(1); Fo(»)
1st and 2nd maximum value of pulsating test force Fiemax: Focmax
Intermediate minimum value of pulsating test force Femin
Final static test force on heel/forefoot Fian Fotin

NOTE Further details of the test forces listed are given in Table 3.

© I1SO 2006 — All rights reserved
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5.1

ISO 22675:2006(E)

Strength and related performance requirements and conditions of use

According to 4.4.1 of 1ISO 22523:2006, a prosthetic ankle-foot device or foot unit “... shall have the
strength to sustain the loads occurring during use by amputees [...] in the manner intended by the
manufacturer for that device according to his written instructions on its intended use”.

For the assessment of the conformity of ankle-foot devices and foot units with the above requirement
(see also Scope), this International Standard provides means of determining different categories of strength.
These are defined in 3.1 to 3.3 and listed in Table 2, together with the related performance requirements and
the test methods for their verification.

5.2

following safety concept shall apply:

The device shall

The
foot ynits according to Clause 19 and their labelling according.to\Clause 20.

NOTH The statement of the body mass limit not to be exceeded by amputees is part of the condition
specified, with justification, by the manufacturer in his writtenvinstructions on the intended use of a spe
devicg or foot unit, taking account of all other factors affegting the loads expected to be exerted on that an
or foot unit by amputees (see Clause A.1).

Imorderto satisfy the generalTequirement im 5. t—for a specific ankie-foot device or

g¢omply with the requirements of this International Standard (see 9.1 and 9.2) fer a specifiq
level (see 7.2)

be used in accordance with the body mass limit specified by the /manufacturer in considg
intended use of that device (see NOTE).

tonditions in a) and b) are regarded in both the classification and designation of ankle-foot

Table 2 — Categories of strength addressed in this International Standard,
together with the related performance requirements and test methods for their verifi

oot unit, the

test loading

ration of the

devices and

s of use to be
Lific ankle-foot
le-foot device

cation

Category of strength Related performance requirement @ Test method for verification

Structure shall sustain static loading by the proof

Static proof test (16.2.1), sliccessively

Proof strength (see 3.1) test forces F, and F, at the prescribed . :

values for the prescribed time (see 16.2.2). applying heel and forefoot foading.

Structure shall sustain static loading by the Static ultimate strength tes{ (16.3.1),
Ultimate strength (se€73.2) | ultimate test forces 7, and F,, at the separately applying heel and forefoot

prescribed values (see 16.3.2). loading.

Structure shall sustain successively (see 16.4.2)

1)  cyclic loading by the pulsating test force Cyclic test procedure (16.4{1),

F(r) or F(y) at the prescribed profile for the | ;epeatediy ihg profile

Fatigue strength (see 3.3) prescribed number of cycles and simulating the stance phase of walking,

2) final static loading by the final test forces followed by final static heel

Fqqn and Fo at the prescribed values for | l0ading.
the prescribed time.

and forefoot

a

The performance requirements related to a specific category of strength are specified in full in an individual subclause following the

subclause in which the test method for their verification is specified.
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6 Coordinate system and test configurations

6.1 General

The test configurations of this International Standard are defined in a manner similar to that applied in

ISO 10328.

Each test configuration shall be defined in a two-dimensional, rectangular coordinate system (see Figure 1).

Each test configuration specifies reference parameters both for the position of the line of application of the test

force and for

the alignment of test samples within the coordinate system.

6.2 Origin

The origin a
standing on

and axes of the coordinate system

d the axes of the coordinate system are specified in a) to c) in relation to a presthesis wh
he ground in an upright position. In Figure 1 the ground is represented by the batiom plane §

chis
B.

If a test sample is not in the vertical position, the axes of the coordinate system shall be'rotated to correspond.

a) The orig

b) The u-a
ankle-jo
direction

NOTE
the settin
unit of a
knee join

c) The fax
forward

n 0 of the coordinate system is located in the bottom plane B.

is extends from the origin 0 perpendicular to the bottom planeByand passes through the effgctive

nt centre C,, specified in 6.7.3 (see Figure 1). Its positive ‘direction is upwards (in the pro

).

The u-axis also passes through the effective knee-joint.cgntre Cy (see Figure 1). This may be reley
g-up of test samples of specific designs of ankle-foot devices or foot units which extend towards thq
ower limb prosthesis and which, therefore, may also-require the knowledge of the position of the eff

centre.

s extends from the origin 0 perpendicularto the u-axis (see Figure 1). Its positive direct
owards the toe (in the anterior directian).

ximal

ant to
knee
ective

on is
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6.3

The

Figu

K2
A2
B2

bottom plane (see 6.2)

origin of coordinate system [see 6.2 a)]

(upward) axis of coordinate system [see 6.2 b)]

(forward) axis of coordinate system [see 6.2 c)]

effective ankle-joint centre [see 6.2 b) and 6.7.3]

effective knee-joint centre [see NOTE of 6.2 b)]

top load application point (see 6.3)

knee load reference points (see 6.3)

ankle load reference points (see 6.3)

bottom load application points (see 6.3)

line of application of test force F (see 6.5)

line of action of resultant.reference force Fg, (heel loading) (see 6.6)
line of action of resultant-reference force Fg, (forefoot loading) (see 6.6)

Figure 1 — Coordinate system with reference parameters

Reference points

eference-points determine the position of the line of application of the test force F (see 6.5) jand the lines
of agtion, of ‘the resultant reference forces Fr, (heel loading) and Fg, (forefoot loading) (pee 6.6 and
As1) within the fu-plane of the coordinate system (see 6.2 and Figure 1). The coord|nates of the

referencepoimts—areas fottows:

— top load application point (see NOTE 1), Pt (f1, ut);

— knee load reference point, Py (f> uk)

— ankle load reference point (see NOTE 2), Pa (far up);

— bottom load application point, Pg (g, 0)

The only reference point to be defined and specified for the application of the test principles outlined in 15.1 is
the top load application point P, at which the test force F (see 6.4) is applied to the test sample (see Figure 1).
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The reference points at knee, ankle and bottom level are required to specify the lines of action of the resultant
reference forces Frq and Fio.

IMPORTANT — In the subsequent clauses of this International Standard, the f/~coordinates are also
referred to as OFFSETS.

NOTE 1

If appropriate, the dependence of the position of the top load application point Py (f5, u1) on the foot length L is

indicated by the additional suffix 'L" in the form PT’ L (ff, L U, L) (see 10.5,16.1.1, A.2.2.3, A.2.4.1, E.3.4.2, Figures 4 and 5
and Table 7). If appropriate, general suffix 'L' may be replaced by specific values (see Figures A.2 and E.4).

NOTE 2

If the ankle load reference point P, (f5, u,) describes the position of specific lines of action as illustrated in

Figure 1 for heel loading by resultant reference force F, and forefoot loading by resultant reference force Fy,, this may

be indicated py the additional suffixes '"1' for heel loading and '2' for forefoot loading in the form P,; (faqupq) OF
Pas (fao tp0), Iif @appropriate (see A.2.2). The additional suffixes '1' and '2' are also used to identify the f5-offsets @ddrpssed
in 13.2.2.2.1 and listed in Table 4.

6.4 Testfprce F

The test forge F is a single load applied to the top load application point Pt specified\in6.3 along its line of
application specified in 6.5.

NOTE During testing, a force component, F,,, perpendicular to the line of application) of the test force F develqps as
shown in Figufe A.1 on the test machine.

6.5 Line 9f application of test force I

The line of application of the test force F passes through the top.lead application point Pt parallel to the j-axis
(see Figures|1, 5 and A.1).

6.6 Lines|of action of resultant reference forces-Fr4 and Fr,

The lines of faction of the resultant reference forces'Fr4 and Fr, (see Figure A.1) pass through the refefence
points specifled in 6.3, intersecting at the top load application point Pt [see also 15.1 d)]. They determirle the
directions of static and maximum cyclic heel and-forefoot reference loading (see A.2.2).

NOTE Fqr further background informationysee also A.2.4.

6.7 Longitudinal axis of the.foot and effective ankle joint centre

6.7.1 Gendral

In order to al|gn the test.sample within the coordinate system (see 6.1 and 6.2) it is necessary to locate

a) the longltudinal’axis of the foot (see 6.7.2);

b) the effegtive ankle-joint centre (see 6.7.3).

If the location of the longitudinal axis of the foot or the effective ankle-joint centre is not straightforward, the
manufacturer/submitter shall provide a diagram or instructions, with justification, identifying its location in
relation to the test sample.

6.7.2

Longitudinal axis of the foot

Unless otherwise specified by the manufacturer/submitter, the longitudinal axis of the foot shall be taken to
pass through the centre of the widest part of the forefoot and equidistant between the medial and lateral
borders of the foot at a quarter of the length of the foot from the most posterior part of the foot with the foot
placed as specified in 6.7.3.3 and illustrated in Figure 2.
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6.7.3 Effective ankle-joint centre, C,

6.7.3.1 Locate the effective ankle-joint centre C, as described in 6.7.3.2t0 6.7.3.4.

NOTE The position of a mechanical axle for plantar- and dorsiflexion (if present) is irrelevant to the alignment of the
test sample within the coordinate system.

6.7.3.2 Locate the longitudinal axis of the foot as described in 6.7.2 or in accordance with any specific
instruction from the manufacturer/submitter.

6.7.3.3 Place the foot on a horizontal surface with a block of the manufacturer's/submitter’s
recommended heel height 4, placed under the heel of the foot (see Figure 2).

6.7.314 The effective ankle-joint centre C, lies

a) in a vertical plane passing through the longitudinal axis of the foot;
b) 80 mm above the bottom surface;

c) a quarter of the length of the foot from the most posterior part of the foot.

Dimensiong in millimetres
Ca

-

80

1| 02sL

A
\

A
Y

Key

1 block of recommended heel height, 7 (see 6.7.3.3)
2 longitudinal axis of foot (see 6.7.2)

Cp effective ankle-joint centre (see 6.7.3)

L foot length (see 7.1)

NOTE The recommended heel height for the ankle-foot device or foot unit under test is taken as 4, = 20 mm unless
otherwise specified by the manufacturer/submitter. (See also Figures 4 and 5.)

Figure 2 — Determination of longitudinal axis of foot (see 6.7.2) and effective ankle-joint centre C,
(see 6.7.3)
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7 Test loading conditions and test loading levels

71

Test loading conditions

The complexity of the load actions to which the ankle-foot device or foot unit of a lower-limb prosthesis is
actually subjected during use by the amputee cannot be simulated by a single test procedure. Therefore,
several types of cyclic and static tests are specified, each applying a single or two different test loading

condition(s).

The single test loading condition of the cyclic test is characterized by a specific profile of pulsating test force,
, applied to the top of the test sample while this is supported by a foot platform which performs

F(f) or Fo(7)

angular mov:

The two diffe
to the top of
which is fixeq

Each test log
events of log

Each test log
to the establ
length L (see

The test loa
application a
and 16.

NOTE Fq

7.2 Testl

7.21 The
locomotion

ement following a specific profile of tilting angle, ##).

rent test loading conditions of the static tests are characterized by a specific test forece,F, aj

plied

the test sample while this is supported either on the heel or on the forefoot by <@ foot platform

at a specific tilting angle, .

ding condition produces compound loadings typical of the stance phase of.walking or other s
ding occurring in the daily use of a lower limb prosthesis by the amputee.

ding condition is applicable to test samples of ankle-foot devices and foot units of any size

ingle

, due

shment of a relationship between the position of the top load.application point Pt and th¢ foot

Figures 2, 4 and A.2).

jing condition(s) of each type of test are addressed in~Tiable 12 together with their manr
hd specified in the relevant Tables 3 to 11 of Clause 8, Further information is given in Claus

r further information see Annex A.

pading levels

load actions referred to in the first)paragraph of 7.1 vary with individual physical param
haracteristics of the amputee ‘and other factors. For these reasons different categori

prosthesis afe needed and, consequently;:different test loading levels are required, each being specifi

individual va
The series P
NOTE Fd

7.2.2 The
governed by

The valy

ues of dimensions and loads.
test loading levels desighated as given in 7.2.3 shall apply to lower limb prostheses for adul
r further information-see Annex A.

specification”of the test loading conditions of each of the test loading levels listed in 7.
a safety*concept, characterized in the following manner (see also Tables 3 and 9).

es _of the test forces Fygnax aNd Focmax Of the cyclic test according to 16.4.1 are set at a

which ¢

er of
s 15

bters,
s of
bd by

p.3 is

level

amputees representative of the relevant test loading level (see Annex A).

up of

The corresponding values of the test forces F,¢, and F,g, of the static proof test according to 16.2.1 and

the test forces F,g, and F,g, of the static ultimate strength test according to 16.3.1 are calculated by
application of factors as specified in Table 3.

prostheses, taken in clinical or technical service.

7.23

Test loading

Designation of test loading levels for adults is given below.

levels: P3, P4, P5, P6

The specification of all test forces takes account of records on component failures of lower limb
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Field experience has shown that there is a need for lower limb prostheses which sustain loads above the level

covered by test loading level P5. In order to allow the structural testing of such prostheses on a uniform basis, test loading
level P6 has been developed for the principal structural tests and the separate structural tests on ankle-foot devices and

foot units (see Annex C).

NOTE 2

The values of the dimensions and loads of test loading levels P3, P4 and P5 are specified in separate tables

in Clause 8. As an interim measure, pending validation, it is suggested that the values of the dimensions and loads
specified in C.3 and Table C.2 are appropriate for test loading level P6. Further test loading levels will be defined, if

necessary.

8 Values of test forces, dimensions and cycles

addressed.

Tablgs 3 to 11 describe and/or specify the values of

— fest forces;

— dimensions such as segmental lengths, foot lengths and coordinates (effSets);

— ¢ycles (prescribed number of loading cycles)

Figure 3 illustrates thresholds for the loading profile of the cyclic tést.

IMPOQRTANT — Annex E indicates how the adjustment of-the tilting axis, TA, of the foof
ndence on the foot length, L, specified by the values listed in Table 7, can be avoided or limited

dep
by transposing the top load application point Pt (see E.3.4).

Table 3 — Test forces and relevant references

Forcis and twisting moments; segmental lengths, offsets and angles; prescribed numbeh @

f cycles are

platform in

Referencp
Test force*?
Subclause | Table Relevant
test

Settling test force.........ooooeei Foet = 0,8 Fycmax Proof test of
Stablflizing test force ............. Fgtap 13.2.2 5,CA1 end

attachment
Proof test force on end attaeliments................cooovveeeel Fpa =1,2 Fsu‘ upper level
Stati¢ proof test forceonheel.............ccccvvveeeiiiiiiinnnn. F,. =175F ;

. 1sp 1cmax 16.2.1 9,C2 Stattlc [;roof
Stati¢ proof test farcé on forefoot ...........ccccoeeveeveeveeneane.e. Fosp =175 Fogmax es
Stati¢ ultimate\fest force on heel
—lowerlavel ... Fisu, tlower level = 119 Figp
—UPREIIBVEL ... Fren unmer toval = 2,0 Fian Static

o o ' T6.3.1 9,C2 ultimate
Static ultimate test force on forefoot strength test
—JOWET IEVEI ... F23u, lower level = 1,9 F23p
—upperlevel. ... Fosu, upper level = 2:0 Fagp
Pulsating test force........ccoceiiiiiiiiieee e F(1); Fly)
1st and 2nd maximum value of pulsating test force........ Fiemax Focmax 13.4.2, 9,C.2, | Cyclic test
Intermediate minimum value of pulsating test force ....... Fgmin 16.4.1 (10,11) | procedure
Final static test force on heel / forefoot........................... Fitinr Fofin
@  The test forces Foep Fpa, FSp and F, are determined using appropriate factors.
© I1SO 2006 — All rights reserved 9
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Table 4 — Values of bottom offsets f34 | (heel) and 1z, | (forefoot) for given values of foot length Z,
relevant to the design and/or adjustment of the rigid foot dummy required to simulate the effective
lever arms of an ankle-foot device or foot unit in the proof test of end attachments (see 13.2.2)

Parameter Dimension Value
Foot length L cm 20 21 22 23 24 25 26 27 28 29 30 31 32
a JB1,L =/B1, 26'(L/26)
JB1,L mm
-32|-33|-35|-36|-38|-39| 41| 43| 44| 46| 47| 49|50
e B2, L = /B2, 26'(L/26)
fBZ L mm

105 | 110 | 115 | 120 | 126 | 131 | 136 | 141 | 146 | 152 | 167 | 162~|167

@  The valuep of fg . are determined by the condition (f 6 —/7 26) / U 26= (fa26 =17 26) / (tip o6 = Up 26)-
For the vajues of /, ,q see A.2.2.1d); for the values of u, ,q and u; ,, see Tables6and 7. '

Table 5 +— Test forces of the proof test of end attachments for test loading levels P5, P4 and PB
(see 13.2.1)

End attachments for Stabilizing Settling test Proof tJast
Test loadi giti test force, force, force,
Test est loading condition Foar (Facan) | Feot (Frea) ® | F,

. S Pa; (
|0|ad";9 Heel loading Forefoot loading
eve F,aty=—-15° F,aty=20° N N N

b
Test FRia)

procedure

. 1018; (1024) | 5 345; (
. 1 005; (1024) | 5 275; (5[376)
. 939; (944) |4 927; (4]956)
All tests @ P4 50
. 926; (944) |4 863; (4]956)
. 732; (736) | 3842;(3|864)
( (

o 722; (736) |3 791; (3(864)

5(376)

P5

P3

NOTE Fpr the additional test loading level P& the test forces are specified in Table C.1.

a8 End attaghments that satisfy the (stiffness requirements of the proof test of end attachments for proof test forces
Fa=12Fk per level of a specific-test loading level specified in this table are suitable for all static and cyclic tests qf this
Internationjal ’Sfandard carried olf-atthis specific test loading level and at all lower levels.
For sets of end attachments, ‘individually designed to the specific requirements of the test loading conditions of the static and [cyclic
tests of this International Standard and/or to the specific requirements of the ankle-foot devices or foot units submitted fof test,
particular gonditions apply (see the OPTION described in 13.2.2.1).

b The relatignship betweén the values of F, and Fp, (placed in parentheses) is determined by equation (A.5), using the valueq of o
and o spgcified i’A:2.3. The values of Fy, are calculated from the relevant values listed in Table A.1 (see A.2.3), using the factors
specified ih Fable 3. Which set of values applies depends on how the assembly of end attachments is placed in the test equipment
(see 13.2.p.2.3).
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Table 6 — Total length of test samples and segmental lengths of end attachments

Dimensions in millimetres

Typical combinations of segmental lengths of end attachments @

u-level
A B C
ur, L ° _ - -
Ut 26~ U = 78
(ug, | —uy = Total length — 500)
=299
HT 26 YT OZo
UK — =
(ug, | — uc = Total length — 250)
uy 36— Up [F 498
[ur) \~lp = 578, L/26) — 80]
ucl= 250 ¢ (”K = UA)Any foot length = 420 — —
(uc —up) =170
up — — —
Up, Any foot length = 80 Up, Any foot length 7 80 Up, Any foot length = 80
zero — — —

Totgl length @
TL g

Ut 26 = 578

ur o =978
ur | = 578:(L/26); (L in cm)

ur 26 = 978

NOTE  The total length and the segmental lengths also apply to the‘additional test loading level P6 specified in Annex|C [see C.3 a)].

@  The total length of test samples can be achieved by differeftycombinations of segmental lengths of end attachmen{s. Examples of
ombinations of segment lengths, typical of the different-types of end attachments, are listed in columns A, B and C)where

E column A specifies the segmental lengths of a test) sample set-up using end attachments extending from the kpee level to the
top load application level,
E column B specifies the segmental lengths-of.a test sample set-up using end attachments extending from a connecting level at
uc =250 mm [see c)] to the top load application level, and
E column C specifies the segmental lengths of a test sample set-up using end attachments extending from the afpkle level to the
top load application level. This specific set-up is illustrated in Figure 4.

b The value of up | is dependent on\the foot length L, as indicated. The foot length L is shown in Figures 2 and 4 4nd specified in
[able 7. The dimension ur | is shown in Figures 4 and 5 and specified in Table 7.

¢ The value of us specifies. any connecting level between the knee and ankle level, to be determined in consiperation of the
individual design of ankle<foot device or foot unit under test. For the example used in this table, u. has been given the value of

250 mm.

© I1SO 2006 — All rights reserved
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Table 7 — Coordinates of top load application point P; and tilting axis TA of foot platform based on
given values of foot length L, for all test loading levels

Foot length L *°
o cm
2
8 20|21|22|23|24|25|26|27|28|29|30|31|32
Subject o . p
(= Related values of /- and u-offsets of P+~ and TA
] L
2 Direction Numerical value
and
location (BRI
X Jr, L= /7, 26°(L126)
Position of frL ’ :
top load 17 18 19 19 | 20 | 21 22 | 23 | 24 | 25 | 25° V26 || 27
application All tests
PP L up | = ug o6 (L/26)
point, P ur |
' 445 | 467 | 489 | 511 | 534 | 556 | 578 | 600 | 622 | 645"| 667 | 689 ||711
fra L =0,365-L
Position of JTaL Y
fiting axis 73 | 77 | 80 | 84 | 88 | 91 | 95 | 99 [“402 | 106 | 110 | 113 [[117
All tests
TA of foot u =0,1-L
d TA L™ Y
platform Uy
' 20 | 21 22 | 23 | 24 | 25 | 26 27 | 28 | 29 | 30 | 31 32
NOTE The specified dimensions also apply to the additional test loading level R6,/specified in Annex C [see C.3 a)].

@  The foot Igngth L is specified in cm, taking into account that in many countrigs.the foot size determining the foot length is medsured

incm.

The selecjion of appropriate sizes of ankle-foot devices and foot units for test purposes is not limited by the range given |n this
table. Thelformulae allow the calculation of /- and u-offsets of P, and TA relating to any foot length L.

C  See 6.3 and Figures 1, 4 and 5. (For further information see 16,171 and A.2.2.3.)

d  See13.4.2.3and Figure 5. (For further information see 16.1.1, E.3.2 and E.3.3.)

Tableg 8 — Angles of toe-out position of foot and specific tilting positions of foot platform,
for all test loading levels

Angles
Subject Test procedure iR
Event Direction @ Numerigal
value/degree
Toe-out pos tion of foot All tests . . 7
(see Figure 4)
Fixed tilting positions of | Static proof test and | Heel loading, F, 7 -15
foot platform static ultimate .
(see 13.4.1.3) strength test Forefoot loading, £, 7 20
1st maximum value, F' -15
Instantaneous tilting Tomax Al
positions of foot platform Cyclic test Intermediate minimum value, F.,;, Yeemin 0
(see 13.4.2.8) )
2nd maximum value, F,... 7 20
NOTE The specified dimensions also apply to the additional test loading level P6, specified in Annex C [see C.3 a)].

@  The positive direction of the angles rand yis shown in Figures 4 or 5, respectively.
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Table 9 — Test forces for all tests and prescribed number of cycles for the cyclic test, for test loading
levels P5, P4 and P3 (see 16.2, 16.3 and 16.4)

© I1SO 2006 — All rights reserved

Test loading level (P,) @ and test loading
condition (F,; F,,)
P5 P4 P3
o o o
Unit o £ o £ o £
Test procedure and test force = > = S £ S
T x| 2 x| 8 x| 2 5|8 x| 2 &
2o = O o B Y ° ~
] L ] L o
© o o D o
- 6 B o 6
e [T (T
Fisp 2227 — 2 053 — 601 —
@| |Static proof test force N
§ Fogp — 2198 — 2026 — 1580
§ F1su, lower level N 3340 N 3079 - 401 -
o
",;,' FZSu, lower level - 3297 - 3039 - 2 369
*3 Static ultimate test force
= Fisu, upper level 4454 — 4106 — 201 —
n Fasu, upper level N — 4 396 — 4 052 — 3159
1st maximum value of pulsating
o| [testforce Fiemax N 1273 | — | 1173 | — D15 —
S
= . .
B Interm_edlate minimum value of F N 850 784 611
g pulsating test force cmin
S
2| |2nd maximum value of pulsating
3| |test force Foemax N — 1256 — 1158 — 903
2 Fifin (= Frgp) 2227 — 2053 — 601 —
8| |Final static test force N
o Fofin (5 Fagp) — 2198 — 2026 — 1580
Prescribed number of cycles 1 2 x 108
NOTH The specific values-ofithe different test forces are based on reference values described in A.2.3 and specified in Table A.1.
@  Fpr the additional test l6ading level P6 the values of the test forces and the prescribed number of cycles are specifieq in Table C.2.
13
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Y |

1400

1200

1000

Key

X time in mi
Y force in ng
1 test force

NOTE1  Th
duration. (The

NOTE2 TH

Figure 3 -

800

600

400

200

liseconds
wtons
F‘

e loading period of 600 ms corresponds to the average stance phase time of a typical walking cycle
remaining time of 400 ms of thie'walking cycle corresponds to the swing phase.)

e reference points a to h"are specified in Table 10.

>V

150 300 450 600

of 1s

- lllustration of reference points for the establishment of thresholds listed in Table 10 ffor

specification of the loading profile of the cyclic test

14
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Table 10 — Thresholds according to Figure 3 for specification of the application

of the loading profile of the cyclic test

Threshold
€ Instant Interval Rate of loading/unloading Test force F (1) at reference point
;l,- h((;l';:ncir?{tairt) of time (Value relevant to test loading level)
g kN/s N
% Value relevant to test
& ms ms P5 P4 P3 Symbol loading level
P5 P4 P3
a 0 F(t,) 0 0 0
115 11,1 10,2 8,0
b 115 Fiemax 1273 1173 915
51
c 166 Fiemax 1273 1173 915
103 -4.1 -3,8 -29
d 269 Fimin 850 783 611
62
e 331 Femin 850 783 611
102 4,0 3,7 2,9
f 433 Focmax 1256 1166 903
51
g 484 Focmax 1256 1166 903
116 -10,8 -9,9 -79
h 600 F(t,) 0 0 0
NOTH The loading period of 600ms._corresponds to the average stance phase time of a typical walking cycle of 1 second duration.
(The femaining time of 400 ms of the.walking cycle corresponds to the swing phase.) Simulating this stance phase time—swing phase
time—felationship in a cyclic test, a loading period of 600 ms corresponds to a test frequency f=1 Hz. For other tgst frequencies,
prefefably between 0,5 Hz and-3)Hz (see 16.4.1.6 and 16.4.1.7), the time intervals between each instant after heel coptact, for which
rates |of loading/unloading ertest force are specified in this table, can easily be adapted by linear scaling.

© I1SO 2006 — All rights reserved
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Table 11 — Data specifying the values of tilting angle )(r) and test force F(7) illustrated in Figure 6
in 30 ms time increments for guidance on their application

Time Tilting angle x¢(7) Pulsating test force F(7)
of foot platform
(Instant after heel contact) (Value relevant to test loading level)
P5 P4 P3
ms degree N N N
0 - 20,0 0 0 0
36 —43;5 33+ 366 236
'r )
64) -19,0 663 612 477
94) -18,0 996 919 716
124) -16,5 1221 1126 878
15+ -15,0 1273 1173 915
184) -13,0 1215 1120 873
214) -10,5 1092 1007 785
244) -75 969 893 697
274) -4,0 880 811 632
300 0 850 783 611
334) 4.0 879 810 632
364) 8,0 966 891 694
394) 12,0 1 086 1003 781
424) 16,0 1204 1110 866
450 20,0 1256 1158 903
48 24,0 1198 1105 861
510 28,0 971 895 698
540 320 643 593 463
574) 36,0 321 296 231
600 40,0 0 0 0
NOTE Thd loading period.of.600 ms corresponds to the average stance phase time of a typical walking cycle of 1 second durption.
(The remaining time of 400-ms of the walking cycle corresponds to the swing phase.) Simulating this stance phase time—swing phase
time—relationship in a cyelic/test, a loading period of 600 ms corresponds to a test frequency /=1 Hz. For other test frequefcies,
preferably between 0,6.Hz and 3 Hz (see 16.4.1.6 and 16.4.1.7), the time increments between each instant after heel contact, for which
values of tilting angle and test force are specified in this table, can easily be adapted by linear scaling.

9 Compliance

9.1 General

In order to claim compliance with this International Standard for an ankle-foot device or foot unit submitted for
test, a prescribed number of test samples of this structure from the allowed batch, specified in Table 12, shall
satisfy the relevant requirements of Clauses 9, 10 and 16 and the relevant test loading conditions and test
loading levels of Clauses 7 and 8. Any claim of compliance shall state the test loading level at which tests
were conducted.
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Compliance of an ankle-foot device or foot unit submitted for test with the performance requirements of a
specific test of this International Standard shall be certified by the test laboratory/facility only for the specific
prosthetic assembly and alignment simulated in the set-up of the batch of test samples of the ankle-foot
device or foot unit which have been subjected to this test (see 9.3).

NOTE The manufacturer/submitter may claim compliance also for other prosthetic assemblies and/or alignments in
which the ankle-foot device or foot unit submitted for test can be used, provided it can be certified that these lie within the
range of loading covered by the most adverse assembly and the worst-case alignment simulated in the test sample set-up
of the ankle-foot device or foot unit submitted for test.

9.2 Particular arrangements and requirements concerning the part required to connect an

9.2.1] Arrangements for testing

Batches of the part required to connect an ankle-foot device or foot unit to the remainder of| a prosthetic
strucfure, such as an ankle-unit, ankle attachment, alignment device or pylon base, shall be testdd in either of
the ways described in a) and b), depending on its combination with ankle-foot deyices or foot unifs intended to
be allowed by the manufacturer/submitter.

ecified type(s) of ankle-foot device or foot unit, then batches of samples of assemblies of|this part and
ach specified type of ankle-foot device or foot unit shall be‘subjected to the tests spdcified in this
gtandard.

a) I[ the type of connecting part is intended to be allowed for use in“combination with one or several

b) If the type of connecting part is intended to be allowed for\use in combination with any type|of ankle-foot
evice or foot unit, then batches of samples of this part shall be subjected to the principal structural tests
pecified in ISO 10328 in a test sample set-up in which the foot unit is replaced by a rigid lever arm, in

rder to apply the longest effective lever arm possible.

OO

9.2.2 Requirements for claiming compliance

In the case of 9.2.1 a), the manufacturer/submitter can claim compliance with this Internatignal Standard
flor each specified assembly of connegting part and ankle-foot device or foot unit passing the tests of this
gtandard, as certified by the test laboratory/facility (see 2nd paragraph of 9.1).

b) In the case of 9.2.1 b), thevmanufacturer/submitter can claim compliance with 1SO 10328 for the
universal” connecting part passing the principal structural tests of that standard, as certifigd by the test
Iaboratory/facility (see 2nd paragraph of 9.1).

NOTE Based on \this claim of compliance, the manufacturer/submitter can allow the use of the “universal’
gonnecting part im\combination with any ankle-foot device or foot unit. In order to claim complignce for such
gssemblies, it 4s,.—however, necessary that the ankle-foot devices or foot units involved pass th¢ tests of this
International Standard. (See NOTE of 9.1.)

9.3 | Number of tests and test samples required to claim compliance with this International
Standard

The minimum number of tests required for each type of test in the prescribed loading conditions in order to
claim compliance with this International Standard is shown in Table 12.

The tests shall be conducted on test samples from the batch specified in Table 12 for each type of test.

The minimum number indicates, how many test samples of an ankle-foot device or foot unit submitted for test
shall complete the tests without failing.

If appropriate, the tests shall be conducted in the worst-case alignment position of the test samples (see 10.6).
NOTE The total number of test samples actually needed for the conduct of all tests required may differ from the total
calculated by addition of the number of test samples specified in Table 12 for each type of test, since the number of

substitutes needed may vary, and since test samples that have completed a specific test without failing may be used for
another test (see 9.4, 16.2.1 and 16.3.1).
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9.4 Multiple use of test samples

9.4.1

General

Test samples, which have demonstrated compliance with the requirements of any of the tests specified in this
International Standard, may be subjected to other tests of this International Standard, except as stated in 9.4.2.

Any decision on the multiple use of test samples shall be based on a corresponding indication in the test
submission document (see Clause 12) and/or the agreement between the manufacturer/submitter and the test
laboratory/facility.

As a genera
another test |

NOTE TH
ultimate streng

Unless oth
manufacture

tests require
particular ord

9.4.2

Compliance

ustifies the repetition of the failed test on a substitute test sample (see Table 12).

e multiple use of test samples is specifically addressed in the static proof test (16.2.%1).and the
th test (16.3.1).

brwise indicated in  the test submission document and/or agreed between
[/[submitter and the test laboratory/facility, this International Standard does not stipulate th
i to claim compliance for the ankle-foot device or foot unit submitted.for test be conducte
er, with the exception of the restriction specified in 9.4.2.

Resf{riction

of any test sample with the performance requiremenis of the cyclic test of this Interna

Standard caf not be claimed if the test sample has previously been subjected to the static ultimate str

test of this In

9.5 Testin
For different
tests of this s
derived from
by x %.

In this case d

However, co
level of this |

Reference to
test samples

a) following

ternational Standard.

g at particular test loading levels not specified in this International Standard

the next lower regular test loading level of this International Standard by increasing its test

ompliance with this International Standard cannot be claimed for that particular test loading

mpliance with this International Standard can be claimed for the next lower regular test lo
hternational Standard; from which that particular test loading level has been derived.

this International Standard may also be given by stating that the prescribed batch (or batch
of ankle-foot device or foot unit submitted for test has/(have) been tested

this International Standard

or, in a morels

!

rule, any failure occurring during a test on a test sample that has previously been subjecied to

static

the
t the
in a

tional
bngth

reasons the intended use of a particular design of ankle-foot device or foot unit may requife the
tandard to be applied at a particular:tést loading level not specified in this International Stan

dard,
oads

evel.

Ading
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ng the tests of this International Standard at test loads set x % above test loading level Py.
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Table 12 — Number of tests and test samples required to claim compliance
with this International Standard

Batch P of test samples allowed
for each type of test
Test loading condition and manner Minimum i
Type of test 9 R number of Regular Possible substitute test
of application )
tests required test samples
samples
No. ¢ Reference
Static proof | Direction of heel loading and direction of
test forefoot loading, successively applied to 2 2 1 16.2.1.11
(sep 16.2.1) each test sample
Direct f heel loadi 5 5 ] 16.3.1.15 and
Statle ultimate irection of heel loading 16.3.1.17 (option)
strength test and 16.31.15 and/or
16.3.1 o . 3
(sep ) Direction of forefoot loading 2 2 1 16.3.1.16, and
16.3.1.17 (option)
Continuous loading from heel contact to
Cyclic test toe-off, repeatedly applied to each test 2 > L .
(sep 16.4.1) | sample, followed by final static tests on
heel and forefoot
a8  The term minimum indicates that the repetition of tests on allowed substitute test samples may be necessary to satisfy the
gompliance conditions.
b For the definition of batch see 3.4.
€ The number of possible substitute test samples is related to,each occasion at which any of the conditions pf the relevant
qubclauses listed under “Reference” applies.

10

10.1

10.1

Test samples

Selection of test samples

General

The test samples of ankle-foot 'devices and foot units selected for test shall be taken from normal production.

Deta
mant
produ
samy]

NOTH
party.

Is of the selection—shall be recorded in the test submission document (see Claus
facturer/submitter-supplies a certificate stating that the test sample has been taken fron
ction line, this €ertificate shall be included in the test submission document, together with
ling method.

Test'samples of ankle-foot devices and foot units may also be submitted for specific tests by

e 12). If the
N the normal
Hetails of the

any interested

10.1.

For the purposes of this International Standard, the size of the foot selected shall provide the worst-case
loading (see NOTE) that is possible for that type of foot when subjected to the test loading conditions of the

static

and cyclic tests specified in Clause 8.

The size of foot providing the worst-case loading shall be determined by the manufacturer/submitter and shall
be stated, with justification, in the test submission document (see Clause 12).

NOTE

The determination of the size of foot providing the worst-case loading may be based on design features, on

findings of risk management and/or on the results of appropriate preliminary tests conducted on feet of different size.

©I1SO

2006 — All rights reserved

19


https://standardsiso.com/api/?name=15e1a405c36f9ddfba0abfb86a47a000

ISO 22675:2006(E)

An appropriate measure for the worst-case loading is the direction and magnitude of the ankle (A-P) bending moment,
generated by the test forces applied to the heel and forefoot of the ankle-foot device or foot unit and determined by the
lengths of the effective lever arms on which these test forces act.

Although there is a fundamental relationship between the lengths of the effective lever arms and the size of the foot, the
worst-case loading need not necessarily be provided in each case by the largest size of foot available for the test loading
level to be applied, but can also be influenced by other design parameters.

10.2 Types of test sample

10.2.1  Complete structure

Test samplep representing a complete structure consist of the ankle-foot device or foot unit and thg part
required to cpnnect it to the remainder of the prosthetic structure.

If the type of connecting part used in a complete structure submitted for test according to this) International
Standard hak already been subjected, as a universal connecting part, to the principal structural tegts of
ISO 10328 apd complies with the requirements of that standard [see 9.2.1 b) and 9.2.2 b), this does not paffect
the conduct ¢r the results of the tests of this International Standard, unless the connecting'part fails.

10.2.2  Paftial structure

Test samplgs representing a partial structure consist of an ankle-foot~device or foot unit as a gingle
component, fintended by the manufacturer/submitter to be connected{to“the remainder of the prosthetic
structure by @ny appropriate type of universal connecting part.

The manufgcturer/submitter shall specify in the test submission document or agree with the| test

laboratory/fa

shall supply {he necessary number of parts.

Cility, which type of connecting part shall be used in*the set-up of test samples of this typé¢ and

Types of uniyersal connecting parts used shall comply with the requirements of ISO 10328.

10.3 Preparation of test samples

10.3.1 The pamples shall include all parts hormally fitted. This also applies to foot covers.

10.3.2 Whefe any test sample includes any end fittings, then it shall be assembled in accordancg with
Clause 11 ard the test submission@ocument.

10.3.3 All tgst sample types_according to 10.2 shall be given a fixed total length, using end attachments, as
required [seq 13.2 and NOTE}.

The fixed totpl length<shall be determined by the dimension u specified in Table 7 and shall be achieved by
selecting ong of the“combinations specified in Table 6 for different types of test sample (see 10.2) or any[other
relevant compination. The combination of segment lengths selected shall be recorded.

NOTE Figure 4 1Mustrates a specific iest sample sef-up corresponding 0 the combination specried in column C of

Table 7 and also marks the reasonable area for the arrangement of alternative end attachments in consideration of the
current spectrum of foot designs.

10.3.4 The ankle-foot device or foot unit, selected in accordance with 10.1.2, shall be submitted assembled
by the manufacturer/submitter at least to the part connected to the remainder of the prosthesis such as an
ankle unit, alignment device, pylon base, compliant structure or exoskeletal member. The type and
identification of the part connected shall be recorded.

The manufacturer/submitter may also attach end attachments, as required (see 11.4).
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10.4 Identification of test samples

The test laboratory/facility shall apply to each test sample an indelible, unique and traceable ident

10.5 Alignment of test samples

ification.

The alignment of the test sample of an ankle-foot device or foot unit within the coordinate system shall be set
in accordance with 6.1 t0 6.3, 6.7.2, 6.7.3, 10.6, 14.3 a) and d), Tables 6, 7 and 8 and Figure 4 or as specified
in the test submission document (see Clause 12). In particular, the following requirements shall be satisfied:

a) the ankle-foot device or foot unit shall be placed on the bottom plane B representing the ground (see 6.2),

ith its heel placed on a block of the recommended heel height 7,;

b) e longitudinal axis of the foot (see 6.7.2) shall be turned by r= 7° as shown in Figure 4 an
able 8 to give a toe-out position of the ankle-foot device or foot unit;

c) e u-axis of the coordinate system, extending upwards perpendicular to the Bottom plane (s
ass through the effective ankle-joint centre C, (see 6.7.3);

d) the top load application point Py shall be set at the values of fr | and us7 | relevant to the lg
floot of the test sample (see Table 7), using end attachments, as required (see 13.2).

10.6] Worst-case alignment position of test samples

10.6. The worst-case alignment position shall be exclusively-related to the A-P position of the
to copnect the ankle-foot device or foot unit submitted for tést to the remainder of the test sample

The fests of this International Standard shall be conducted in the worst-case alignment position

— if the part required to connect the ankle-fogtydevice or foot unit submitted for test to the rem
st sample is a prosthetic component normally used for its connection to a prosthetic struc
n ankle-unit, ankle attachment, alignment device or pylon base (see 9.2)

and

— if this part is adjustable inthe-A-P direction relative to the effective ankle-joint centre C, (see

10.6.2 The structurally worst alignment position shall, if possible, be defined by the manufacture]
the tg¢st submission décument (see Clause 12). It shall lie within the limitations of the manufact
instryctions for the alighment of the limb as supplied with every component of the type.

10.6.3 Wherg the structurally worst position cannot be defined as required in 10.6.2, then f
conngcting_part shall be moved 90 % of the distance from neutral alignment to extreme posteri
i.e. ity adjustment shall be directed towards the heel so as to increase its distance from the line of

H specified in

ee 6.2), shall

ngth L of the

part required

ainder of the
ure, such as

6.7.3).

I/'submitter in
urer's written

ne prosthetic
br alignment,
action of the

resulfantyreference force Fg, determining static and maximum cyclic forefoot reference loading (s

ee Figures 1

and ATT).
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For legend and key to Figure 4 see facing page (23).
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Key

1 specific arrangement of end attachment consisting of extension piece “1b” and top load application lever “1a”,
providing specific position of top load application point P+ on test sample [see 10.5 d)]

2 reasonable area for the arrangement of alternative end attachments in consideration of the current spectrum of foot
designs (see NOTE of 10.3.3)

3 block of recommended heel height /4, (see 6.7.3.3 and also Figure 2)
4 longitudinal axis of foot (see 6.7.2)

P, top load application point, allowing rotation of the test sample about each of the 3 spatial axes (see 13.4.1.1, 13.4.2.1
and also Figure 5)

Ck effective knee-joint centre [see NOTE of 6.2 b)]
CA e_fe_d_iye_a_n,klp-jninf centre (see 6 7 3)

qot length [see 10.5 d)]

L' pflojection of foot length L on f~u-plane

~
—

NOTEH The specific set-up illustrated in Figure 4 corresponds to the combination specified.ifi celumn C ¢f Table 6.

Figure 4 — lllustration of specific set-up of left-sided test sample with top load applicatign point P

11 Responsibility for test preparation

11.1 | The manufacturer/submitter shall be responsible for the.selection and assembly of the components to
be tepted.

11.2 | The manufacturer/submitter shall be responsible. for the provision with the test samplg of specified
parts| to be replaced when the number of cycles of‘the cyclic test has reached a value aff which such
replagement is indicated [see 16.4.1.2 a)/16.4.1.9].

11.3 | The manufacturer/submitter shall he“responsible for preparing the test submission [document in
accordance with Clause 12.

11.4 | The manufacturer/submitter or the test laboratory/facility shall be responsible for the attachment of
the gnd attachments required (see*13.2). Whoever assembles them shall be responsible fdr their static
aligninent in accordance with 10.5.

11.5 | The manufacturer/submitter or the test laboratory/facility shall be responsible for the provision of a
specific heel block (spécific heel blocks) to be mounted on the foot platform(s) of the test ¢quipment in
accordance with 13.4-1:6 and 13.4.2.5.

Whogver provides them shall be supported by the other in the following manner:

— If the manufacturer/submitter provides the heel block(s), the test laboratory/facility shall dontribute the
articular dimensions (and other relevant details) related to its (their) mounting and correct gositioning on
efoot platform(s) of the test equipment

— If the test laboratory/facility provides the heel block(s), the manufacturer/submitter shall contribute the
particular dimensions (and other relevant details) related to its (their) shape, specified in accordance with
13.4.1.6 and 13.4.2.5. This information shall be included in the test submission document [see 12.3.2 f)].

If appropriate, the manufacturer/submitter shall specify in the test submission document the position of the
heel block relative to the position of the ankle-foot device or foot unit in the test set-ups in accordance with
13.4.1.6 c) 2) and 13.4.2.5 [see 12.3.2 e)].

11.6 The test laboratory/facility shall be responsible for the verification that the test sample is assembled in

accordance with Clause 10, the test submission document (see Clause 12) and the manufacturer’s/submitter’s
written instructions supplied with every component of the type.
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If the test sample assembly is not correct the test laboratory/facility shall, in consultation with the
manufacturer/submitter, alter it to the specified configuration.

11.7 The test laboratory/facility shall be responsible for adjustment of the alignment to give the correct
dimensions during test in accordance with 10.5 (see also 16.2.1.2, 16.3.1.2/16.3.1.8 and 16.4.1.3).

11.8 The test laboratory/facility shall be responsible for the verification that the design of the heel block(s)
is in accordance with the requirements of 13.4.1.6, 13.4.2.5 and the test submission document [12.3.2 e) and
12.3.21)].

If the design of the heel block(s) is not correct, the test laboratory/facility shall consult with the

claiilbmaitt o £ o Al HP2 PRI “O-NPN [ NN W4 | "N PN 1 ~Y PN Biod A 1EHA
manufacture FTOUMITITITT TU UTUIUT WITU dItTTo TUUTTTIT ) TU UIC SPJUTUITCU UT oTyIT.

11.9 The tgst laboratory/facility shall be responsible for the mounting and correct positioning ©fthg heel
block(s) on fhe foot platform(s) of the test equipment in accordance with 13.4.1.6, 13.4.2.5.and the¢ test
submission document [12.3.2 €) and 12.3.2 f)].

12 Test submission document

12.1 General requirements

12.1.1 The | manufacturer/submitter shall prepare the test submissioh“document with any assogiated
information gnd shall provide at least one copy with the batch of test samples of every ankle-foot devic¢ and
foot unit submnitted for test.

12.1.2 The manufacturer/submitter shall, if appropriate, state inrthe test submission document which ¢f the
information tp be recorded in the test log in accordance withithis International Standard shall be included in
the test repoft in addition to the information required to be included according to Clause 18.

12.1.3 The manufacturer/submitter shall clearly indicate a name and address for communication purpoges. If
appropriate, the identity of the original equipment-mianufacturer shall be provided.

12.1.4 The manufacturer/submitter shall provide a unique and traceable identification for the test submission
document which shall also be indelibly marked on the test sample. The manufacturer/submitter shall majntain
a record of spich identification.

12.1.5 The |manufacturer/submitter’ shall clearly indicate the test laboratory/facility required to copduct
the test.

12.1.6 The |manufacturef/submitter shall clearly indicate the date of submission or dispatch to thg test
laboratory/fagility.

12.2 Information required for test samples

The followingmformmation, attributabletoa fulty traceabtedentification for eachrtestsampte;shattbe-included
in the test submission document:

a) manufacturer's name and model identification and/or number or other means of identification;

b) any certification from the manufacturer which states that the test sample has been taken from normal
production and which gives details of the method of selection, in accordance with 10.1.1;

c) type of ankle-foot device or foot unit, in accordance with 10.2.1 or 10.2.2;

d) statement with justification that the size of foot selected provides the worst-case loading, in accordance
with 10.1.2;
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e) if not straightforward, identification of the longitudinal axis of the foot (6.7.2) and the position of the
effective ankle-joint centre C, (6.7.3), in accordance with 10.5;

f) information related to particular arrangements concerning the part required to connect the ankle-foot
device or foot unit submitted for test to the remainder of the test sample, in accordance with 9.2.1;

g) identification of the worst-case alignment position in accordance with 10.6;
h) any special assembly instructions for the test sample and/or attachments, in accordance with 10.3;

i) type of end attachments and their static alignment, in accordance with 10.3, 10.5 (and 11.4).

12.3| Information required for tests

12.3.1 General

The information addressed in 12.3.2 to 12.3.5 for each test sample shall be includéd in the tedt submission
document.

12.3.R For all tests

a) the particular test requested (Clauses 9 and 16) and the test loading condition(s) and test Ipading levels
lauses 7 and 8 (and Annex C)J;

b) particular values of dimensions and forces for the conducting of the test (Clause 8);
c) e worst-case alignment of the test sample (10.6);

d) ipformation related to particular arrangements concerning the part required to connect the ankle-foot
evice or foot unit submitted for test to the remainder of the test sample (9.2.1);

e) e position of the heel block relative to the position of the ankle-foot device or foot unit subrpitted for test
ih the test set-ups (11.5);

f) e dimensions (and other relevant'details) of the design of the heel block that are related to|the shape of
e foot sole of the ankle-foot device or foot unit submitted for test [only if the test labdratory/facility
rovides the heel block(s) (11s5)]:

12.3.83  For the static proof.test and the static ultimate strength test

The flequest to proceed with the test procedure in the second direction of loading on the occurrehce of failure
in thg test procedurelin the first direction of loading in accordance with 16.2.1.5 and 16.3.1.6.

12.3.4 Forthe static ultimate strength test

a) if appropriate, request for continuation of the test until failure actually occurs in accordance with 16.3.1.5
elmd 16.3.1.11 and recording of the value of the failure load and any further instructions cqncerning the
documentation of testTesults;

b) the application of an increased rate of loading in accordance with 16.3.1.1, 16.3.1.5, 16.3.1.11 and
Annex B.

12.3.5 For the cyclic test

a) the test frequency called for in accordance with 16.4.1.7 and 16.4.1.8;
b) replacement intervals of service items in accordance with 16.4.1.2 a) and 16.4.1.9;

c) if appropriate, request for visual examination with specification of magnification in accordance with
16.4.1.2 c) and 16.4.1.14. This request shall include instructions concerning the documentation of test
results.
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13 Equipment

131

General

The different types of test listed in Table 12 and specified in Clause 16 require different types of test
equipment specified in 13.4.

Each piece of test equipment shall provide sufficient freedom of movement for the test sample to permit and

not restrict its

deformation under load within the specified range.

Other pieces of equipment are end attachments (see 13.2) required for specific set-ups of test samples, a
special jig that may be used on an optional basis to facilitate the setting-up of test samples (see 13.3) and any

devices use
13.2 End

13.2.1 Gen

For the appli
up requires t
load applicat

The end atta
The end atta

13.2.2 Prog

13.2.2.1

The test shg
specified in {
for proof tes

suitable for 3 his International”Standard carried out at this specific test loading
and at all lower levels.
OPTION — |[f it is intended to use different.sets of end attachments, individually designed to the sp

requirementg

EXAMPLE) and/or to the specific requirements of the ankle-foot devices or foot units submitted for tes

proof test of
stiffness req
Table 13 to t
test for which

EXAMPLE
reduction of in|

It is not necs
combinationg

bral
cation of the test loading conditions specified in this International Standard;the test sampls
he use of end attachments, consisting of non-prosthetic extension pieces-and any appropriate top

chments shall not enhance or reduce the specified test loads in the structure under test.

General

to mMeasure toads and dimensions (not specificatty addressed):

attachments

on adaptor or lever, as required.

Chments shall satisfy the requirements of the proof test of end@ttachments specified in 13.2.

f test of end attachments

Il be carried out on end attachments required for the application of the test loading cond
his International Standard. End attachments which satisfy the stiffness requirements of thi

forces Fpy = 1,2 Fy ypper level Of @ Spegific test loading level (see Tables 3, 9 and C.3
Il static and cyclic tests otp t

of the test loading conditions»of the static and cyclic tests of this International Standard

end attachments shall be applied to each of these sets. In this case each set shall satisi
lirements of the proof test of end attachments at values of test force F,, relating as sho
ne highest value of.test force Fy, Fg, or Fmay (see Tables 3, 9 and C.2) to be applied durir
this set has beef-designed.

A particular, feason for the use of a specific set of (light-weight) end attachments for the cyclic test
priia effectS'caused by the mass of (heavy-weight) universal end attachments suitable for all tests.

ssaryto repeat the proof test of end attachments if earlier results for previously tested rel
of-end attachments are available and are suitable.

b set-

tions
5 test
) are
level

ecific
(see
t, the
y the
vn in
g the

is the

bvant

Table 13 — Option for end attachments of specific design

Intended use of end attachments Test force to be applied
For the static ultimate strength test Fpa =1,2 Fsu, upper level
For the static proof test Fpa =1,2 FSp

For the cyclic test Fpa =1,2 FSp =21 Fgax®

a

for the cyc

The value of test force to be applied to end attachments intended to be used for cyclic tests takes into account that each test
sample having passed the cyclic test is subjected to a final static test without preceding re-alignment. The latter condition can
hardly be met if the procedure requires the exchange of end attachments, which would be the case if the set-up of the test sample

lic test contained end attachments specifically designed for cyclic tests only.
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13.2.2.2 Test procedure

13.2.2.2.1 Carry out the proof test on end attachments, consisting of non-prosthetic extension pieces and
any appropriate top load application adaptor or lever, as required, by measuring their stiffness in the manner
specified in 13.2.2.2.2 to0 13.2.2.2.10.

Assemble the non-prosthetic components and the top load application adaptor or lever used in the test sample
for the application of the test loading conditions specified in this International Standard, together with a rigid
dummy, replacing the ankle-foot device or foot unit.

The rigid foot dummy shall be designed to simulate the effective lever arms of a real ankle-foot device or foot
unit. For orientation, the values of the bottom offsets fr, (heel) and f5, (forefoot) (see 6.3 and Figure 1) are

spec
not c

If the
struc
joint
If it i
stiffn
when

Reco

13.2.
cond
or le

maximum distance from a line corresponding to the u-axis of the test sample in the test situation.

If the
test |
point
loadi

Reco

13.2.

fied in Table 4 for a range of foot lengths from L = 20 cm to L = 32 cm. For specific values
pvered, Table 4 gives the formulae for their calculation.

non-prosthetic extension pieces used have a means of adjustment, this shall:-be set
ural condition in the meaning of 10.6, i.e. the adjustment shall be directed awayfrom the eff
centre and from the load line so as to increase the effective lever arm.

s

5 necessary to use additional non-prosthetic components to allow assembly of end atta
bss of these components shall not be less than the stiffness of the other non-prosthetic
assembled in the test situation.

rd the details of the assembly of end attachments.
P.2.2 Within the range of adjustability required for the " application of the relevant

tion(s) and test loading level(s), set the top load applicatien point P+ on the top load applic
er and the bottom load application point Pg on thepigid foot dummy (in the same direq

top load application adaptor or lever and/or the’rigid foot dummy are used for the applicati
pading conditions and/or test loading levels, their ranges of adjustability shall allow the loa
5 to be set to the maximum distance required for the application of the test loading conditio
ng level with the highest values of offset'at these points (see Tables 4 and 7).

rd the details of the adjustment of the top and bottom load application points Pt and Pg.

R.2.3 Mount the assembly’in the test equipment or suitable device

pf foot length

to the worst
ective ankle-

chments, the
components

test loading
ation adaptor
tion) to their

bn of several
d application
n and/or test

a) with its u-axis extending -parallel to the line of action of the moving part of the actuatgr of the test
quipment when its dep~load application point Py is matching the top load application poipt of the test
quipment

or

b) with its toprand bottom load application points Pt and Pg on the line of action of the movirlg part of the

ctuator-of the test equipment.
For tle arientation according to a) the values of the test forces F listed in Table 5 or Table C.1 ap

Dly.

For the orientation according to b) the values of the test forces Fg in parentheses listed in Table 5 or
Table C.1 apply.

Record the orientation a) or b) in which the assembly is mounted in the test equipment and the test loading

level

to be applied, together with the corresponding values of test forces F or F.

13.2.2.2.4 Apply to the bottom and top load application points of the assembly the settling test force Fgg or
FRreet (see 13.2.2.2.3) of the relevant (test loading condition and) test loading level, specified in Table 5 or
Table C.1.

Maintain this force, Fg, or Freet, at the prescribed value for (30 + 3) s and then remove it.
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2006 — All rights reserved

27


https://standardsiso.com/api/?name=15e1a405c36f9ddfba0abfb86a47a000

ISO 22675:2006(E)

13.2.2.2.5 Apply to the bottom and top load application points of the assembly the stabilizing test
force Fg,, OF FRretap (S€€ 13.2.2.2.3), specified in Table 5 or Table C.1, and maintain it until the measurement
specified below is completed.

Measure and record the displacement, & of the moving load application point from its reference position in the

test equipme

13.2.2.2.6

force F, or Fr

5

ntas oy.

p

Increase the test force F smoothly at a rate of between 100 N/s and 250 N/s to the proof test
a (see 13.2.2.2.3) of the relevant (test loading condition and) test loading level, specified in

Table 5 or Table C.1 (but see the OPTION described in 13.2.2.1), and maintain it until the measurement
specified below is completed.

Measure and record the displacement, 6 of the moving load application point from its reference position|n the
test equipment as &,.

Record the gpplication of a specific value of proof test force Fpa OF FRpg, determined in accdrdance with the
OPTION described in 13.2.2.1.

13.2.2.2.7 Decrease the test F force to Fg,, or Freta, @and maintain it until the meastrement specified elow
is completed

Measure and
test equipme

record the displacement, ¢ of the moving load application pointfrom its reference position
nt as J;.

n the

13.2.2.2.8 (Calculate and record the deflection, D4, at F,; or Frpsiand the permanent deformatior), D,,
at Fg,p OF FRgtg, as follows:

D4 =38, 184 (1)

Dy =351 8, )
13.2.2.2.9 Do not use the end attachment if the calculated values exceed the following limits:

maximun deflection at F,, or Frp: Dy =2mm.

maximum permanent deformation-at Fg,p, or Freiap: Do =1 mm.

13.2.2.2.10
13.3  Jig (
A jig may be

13.4 Test

Record the results.

optional)

used to facilitate the setting-up of test samples before mounting them in the test equipment.

equipment

13.4.1

13.4.1.1

Test equipment to perform static heel and forefoot loading

The test equipment shall be capable of producing static test forces at a loading rate of between

100 N/s and 250 N/s (but see NOTE) up to the values specified in Table 9 or Table C.2 for the relevant test
procedure, test loading condition and test loading level.

NOTE

1 kN/s and 5 kN/s are considered to be appropriate.

For the alternative static ultimate strength test according to Annex B, increased loading rates of between

The test equipment shall allow the adjustment of the position of the top load application point Py to the f~ and
u-offsets relevant to the foot length L of the ankle-foot device or foot unit of the test sample, specified in
Table 7 and illustrated in Figures 4 and 5. (For further background information see A.2.2.3.)
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The connection between the test equipment and the test sample at the top load application point Pt shall
allow rotation of the test sample about each of the 3 spatial axes (see also Figure 5).

13.4.1.2 The test equipment shall incorporate a foot platform or foot platforms capable of supporting the
ankle-foot device or foot unit when the static test forces referred to in 13.4.1.1 are applied to the test sample
(see Figure 5).

13.4.1.3 The test equipment shall allow the adjustment of the foot platform(s) to the values of tilting angle
for heel and forefoot loading, y; and y, specified in Table 8.

NOTE Test equipment other than that addressed, described or referred to in this International Standard (see
paragraphs3-and 4 of 151} m : i o-specified-values-ottilting angle to the
test sample.

13.4./1.4 The foot platform(s) of the test equipment shall (each) have sufficient-length to allow
simultaneous heel and forefoot support.

13.4./1.5 Test equipment using different foot platforms for the support of the ankle-foot device pr foot unit of
the tgst sample at heel and forefoot loading shall be so designed that

a) the foot platform used at heel loading supports the forefoot, if heel loading by the test forcg F, deforms
the test sample to such an extent that forefoot support is necessary to avoid unrealistic conditions of
Ipading

b) the foot platform used at forefoot loading supports the.heel, if forefoot loading by the test force F, deforms
e test sample to such an extent that heel support is_necessary to avoid unrealistic conditionfs of loading.

13.4.11.6 The foot platform used at heel loading-shall be equipped with a heel block, which|satisfies the
following requirements (see also EXAMPLE, NOTE and Figure 5).

a) The heel block shall provide a thickness' corresponding to the recommended heel height 7, [of the ankle-

floot device or foot unit of the test sample.

b) The top surface of the heel block'shall be designed as follows:
1) it shall approach the contour of the foot sole of the unloaded ankle-foot device or foot upit of the test
sample, the heel-bleck thus filling most of the free space between foot sole and platfprm (bottom)

surface;

2) it shall be.composed of a plane rear (posterior) section and a cylindrical front (anterior) gection with a
tangentialtransition to the plane section;

3) the-radius of the cylindrical front section of the top surface shall be greater than a quarter of the foot
length L; the maximum value of the radius shall be limited by the requirements of b) 1) apd/or d).

c) The position of the heel block relative to the position of the ankle-foot device or foot unit in the test set-up
shall be determined as follows:

1) the line of transition from the plane rear section to the cylindrical front section of the top surface of
the heel block shall intersect the f~u-plane perpendicularly;

2) the point of intersection shall lie on the u-axis, unless an offset from the u-axis is specified by the
manufacturer/submitter in the test submission document [see 12.3.2 e)].

d) The front edge of the heel block shall not extend to the forefoot by more than half of the foot length L,
when positioned in accordance with c).

e) The heel block shall be made of material with a compressive stress (strength) of at least 50 MPa.
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EXAMPLE
cylindrical fron

For a foot of length L = 27 cm and a recommended heel height of . = 10 mm, a heel block with a

t section defined by a radius of R = 120 mm has been shown to be appropriate.

NOTE For the provision of specific heel blocks see Clause 11.
13.4.2 Test equipment to perform cyclic loading
NOTE The test equipment to perform cyclic loading may also be used to perform static loading. In this case it is

recommended that means be provided to lock the foot platform in the relevant position to facilitate its adjustment and to
avoid overloading of the tilting drive mechanism (see Figure 5).

13.4.21

The test equipment shall be capable of producing pulsating (compression) test forces F, up to the

magnitudes
condition anq

The test equ
u-offsets rele
Table 7 and

The connect
allow rotatior

13.4.2.2
device or fo
(see Figure §

13.4.2.3
platform (see
unit of the te

13.4.24
oscillating th

NOTE TH
(see paragrap
to the test sanj

13.4.2.5
heel block off

13.4.2.6

a) The tes
unloadin
starting

NOTE
design off

The test equipment shall incorporate a tiltable foot platform capable)of supporting the ankl

The test equipment shall allow the adjustment of the pgsition of the tilting axis TA of the

The foot platform shall support the ankle-foot’,device or foot unit at values of tilting an

The foot platform shall be equipped with a heel block that satisfies the same requirements &

| 4 £l o L 1 A H Y P - T lel O 4.0 4.4 L bl 1 PN bl
AU Tdlics Ul IUaUIIIHIuIIIUdUIIIy SpCULITIcU 1T T4dUlcs I, TU dllu T1T TUI UIC Teicvdalll 1ol 10U
test loading level.

pment shall allow the adjustment of the position of the top load application point Py to the
vant to the foot length L of the ankle-foot device or foot unit of the test sample) specif
llustrated in Figures 4 and 5. (For further background information see A.2.2.3))

on between the test equipment and the test sample at the top load application point P
of the test sample about each of the 3 spatial axes (see also Figure 5):

ot unit of the test sample when the pulsating test force reférred to in 13.4.2.1 is aj

).

Figure 5) to the values of f75 and ug, relevant to the foot length L of the ankle-foot device g
5t sample, specified in Table 7. (For further backgraund information see E.3.2 and E.3.3.)

ough the range from heel contact to toe-off specified in Table 11 and illustrated in Figure 6.

st equipment other than that addressed, described or referred to in this International Stg
hs 3 and 4 of 15.1) may use a foot platform fixed horizontally and apply the specified values of tilting

ple.
test equipment to perform.static heel and forefoot loading (see 13.4.1.6).

n addition, the test equipment shall satisfy the following requirements:

equipment shall-be capable of lifting the test sample off the foot platform for the peri
g corresponding/to the swing phase of walking, during which the foot platform returns
position for the next loading cycle (see Figure 5).

The example illustrated in Figure 5 produces a lifting force F);, the magnitude of which depends
the test'equipment and the mass of the test sample set-up.

ding

- and
ed in

shall

p-foot
plied

foot
r foot

gle y

ndard
angle

s the

bd of

to its

n the

b) The test

nqnipmnnf shall inr‘nrpnrnfn ameans to ensure that the foot of the test Qnmpln contacts th

p foot

platform

NOTE

in the correct position for the next loading cycle.

This is important, since foot contact on the platform in an incorrect position will change the test loading

conditions. For example, foot contact on the platform in an incorrect position in the fu-plane will change the
relationship between the test force I applied to the test sample in the top load application point Pt and the forces
acting between foot and platform, comprising the perpendicular and tangential force components Fp and F; and their
resultant F; [see A.2.2.1 a)]. Consequently, foot contact in incorrect position may impair the conformity of tests and
the comparability of test results.

Appropriate means to ensure foot contact on the platform in the correct position are flexible elements,
which act during the lift-off phase of the test sample to compensate dislocation of the foot that may have
occurred during the previous loading cycle and to stabilize the foot in the correct position by resisting
dislocation in the manner specified below [see also NOTE and EXAMPLE in 3) as well as Figure 5].
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Resistance to translatory dislocation of the foot in the f~u-plane

1)

— either by stabilizing moments applied to the test sample in the top load application

point Pt and

acting about an axis perpendicular to the f~u-plane in each of the two opposing directions

by stabilizing forces applied to the test sample at any appropriate u-level and acting along a line

of application in the fu-plane parallel to the f~axis in each of the two opposing directions.

2) Resistance to translatory dislocation of the foot perpendicular to the fu-plane

either by stabilizing moments applied to the test sample in the top load applicatieh
acting about an axis in the f~u-plane parallel to the f~axis in each of the two opposing

by stabilizing forces applied to the test sample at any appropriate i-leVel and acting
of application perpendicular to the fu-plane in each of the two opposing directions.

Resistance to rotatory dislocation of the foot about the long axis.of the test sample

$)

either by stabilizing moments applied to the test samgple in the top load application
acting about an axis parallel to the u-axis in each of the two opposing directions

acting about the long axis of the test sample in each of the two opposing directions.

NOTE The selection and arrangement of ‘appropriate flexible elements and the magnitudes of
oments or forces with which they resist to\dislocation of the foot during the lift-off phase of the test s
n the design of the test equipment and-theset-up of the test sample or the friction of their mechanica
e top load application point P+, respectively. As a general rule, the stabilizing moments or forces sh
s possible to avoid the test loading conditions to be affected.

EXAMPLE In a specific arrangement of test equipment and test sample, stabilizing forces of magni
10 N and 15 N, applied at_a“wlevel of 200 mm in the manner described in 1) and 2), and stabilizing
denerating moments of ‘magnitudes between 0,6 N-m and 0,9 N'm, applied at the same u-level i
described in 3), have been shown to be appropriate.

The profiles of the tilting angle y of the oscillating foot platform and the pulsating test
plied in eitherof the ways specified in a) and b) and illustrated in Figures 6 and 7.

The profiles of tilting angle yand test force F, are applied as synchronized functions of time

point P+ and
directions

along a line

point Pt and

by stabilizing moments or force couples applied to the test sample at any appropriafe u-level and

the stabilizing
ample depend
connection in
buld be as low

udes between
force couples
h the manner

orce F shall

t) and F (7).

Theprofile of the tilting angle y is applied as a function of time »¢) and the profile of the te

st force £ is

applied as a function of the tilting angle F (7).

Further matters related to the way of application of the profiles of tilting angle y and test force F, are
addressed in ISO/TR 22676. (For further background information see Annex E.)
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13.4.2.8 The profile of the tilting angle Ar) is primarily specified by the instantaneous tilting positions 4,
Jeemin @nd 7, (see Table 8) occurring at Fyy 5 (18t maximum), F.., (intermediate minimum) and Foqp a0
(2nd maximum) of the loading profile (see 13.4.2.9).

The profile of the tilting angle #¢) can also be specified with sufficient accuracy by a polynomial of 5th degree.
For the period of 0 ms << 600 ms corresponding to a loading period of 600 ms (see NOTE 1), the

polynomial reads:

A1) =2,45074 x 10712 x 5 - 3,759 84 x 109 x 4 + 1,775 19 x 1076 x 13— 1,084 09 x 10~4x 12 +

2,072 17 x 1072 x t — 20,041 (3)
NOTE 1 THe Toading pertod of 600 mMs corresponds to the average stance phase time of a typical walking cyciejof 1 s
duration. (Thg remaining time of 400 ms of the walking cycle corresponds to the swing phase.) Simulating this gtance
phase time-swing phase time-relationship in a cyclic test, a loading period of 600 ms corresponds to a test\frequency
f=1Hz
NOTE 2  Fqr other test frequencies, preferably between 0,5 Hz and 3 Hz (see 16.4.1.7 and 16.4.1(8), ‘Equation (8) can
be adapted by multiplying each coefficient of the polynomial by (600 ms/x ms)’, the value of x corresponding to the Igading
period related| to a different frequency, and the value of y corresponding to the exponent of the 'time ¢ related tq each
coefficient, i.e| for the adaptation of the polynomial to a loading period of x = 900 ms the cogfficients had to be multiplied
by (600/900) [ (2/3) as follows: 2,450 74 x10~'2 x (2/3)%; 3,759 84x 1079 x (2/3)* etc.
Further guidance on the application of the profile of the tilting angle /¢) is givén in Table 11.
13.4.29 The pulsating test force F(r) according to 13.4.2.7 a) and, Figure 6 is primarily specified by the
following data (see Table 9):
— The tesf force F 4 at the 1st maximum of the loading ptefile, occurring at 25 % of the loading geriod
(see NQTE 1),
— the test force F,;, at the intermediate minimum of the loading profile, occurring at 50 % of the lopding
period (3ee NOTE 1)
and
— the test force Fy.,ax at the 2nd maximum of the loading profile, occurring at 75 % of the loading geriod
(see NQTE 1).
NOTE 1 Fqr a loading period of 600 ms, as shown in Figures 3 and 6 and Tables 10 and 11, the percentiles |25 %,
50 % and 75 Vb of the loading period correspond to instants of 150 ms, 300 ms and 450 ms after the beginning pf the
loading period|(see also NOTE 1.6f13.4.2.8).
The profile df the pulsating test force F(¢) can also be specified with sufficient accuracy by a polynonial of
6th degree. Kor the period of 0 ms < 7 < 600 ms corresponding to a loading period of 600 ms (see NOTE 1 of
13.4.2.8), thg polynomial reads:
F(t) = Fly &max % 1073 x(5,123 068 422 965 52 x 1012 x 6 — 9,203 737 411 041 9 x 109 x 1° +
5,988 82225167948 x 10 Ox 7 — 1,671T0T9 14899229 x 10U ° x ° +
1,646 514 971 114 25 x 101 x 12 + 3,624 956 908 832 28 x f) (4)

NOTE 2
described in N

OTE 2 of 13.4.2.8 applies.

For the adaptation of Equation (4) to other loading periods related to different test frequencies, the method

Further guidance on the application of the profile of the test force F() is given in Tables 10 and 11 and

Figure 3.

13.4.2.10 The waveforms of the pulsating test force F(r) or F(y) and the tilting angle ) of the oscillating
foot platform generated by the test equipment shall be smooth with no overshoot spikes, characterized by a
course corresponding to the descriptions given in 13.4.2.8 and 13.4.2.9.

32

© 1SO 2006 — All rights re

served


https://standardsiso.com/api/?name=15e1a405c36f9ddfba0abfb86a47a000

ISO 22675:2006(E)

13.4.2.11 The test equipment shall switch off, if the pulsating test force F () or F(») and/or the tilting
angle {r) of the oscillating foot platform exceed the tolerances specified in 14.3 f), g) and h), with the
exception specified in 13.4.2.12.

13.4.2.12 If the test equipment control mechanism used to generate the pulsating test force F(r) or F(y)
requires a number of cycles to achieve the prescribed loading profile, during this settling in period the
waveform of the test force shall be smooth with no overshoot spikes, and the highest force applied to the test
sample shall not exceed the maximum test force Fy 55 by more than 10 %.

NOTE Experience has shown that the repeated loading at values exceeding the maximum test force F ., by more
than 10 % can cause an early deterioration of the test sample.
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For legend and key to Figure 5 see facing page (35).
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specific arrangement of end attachment consisting of extension piece '1b' and top load application lever “1a”,

providing specific position of top load application point P+ on test sample [see 10.5 d)]

reasonable area for the arrangement of alternative end attachments in consideration of the current spectrum of foot

designs [see NOTE of 10.3.3]

example of appropriate means to flexibly resist dislocation of the foot in the f~u-plane during the lift-off phase of the

test sample to ensure contact of the foot on the foot platform in correct position for the next
[see 13.4.2.6 b)]

loading cycle

block of recommended heel height 4, with cylindrical shape of its top surface to provide a smooth transition towards

the forefoot [see 13.4.1.6 and 13.4.2.5]

point of intersection of line of transition between plane rear section and cylindrical front section of top surface of heel

block and u-axis [see 13.4.1.6 c) 2)],
tiltable foot platform:
either fixed at the values of tilting angle y, and y, specified for static heel and forefoot loading(see 13,

periodically oscillating with »(¢) within the range specified for progressive heel andforefoot loading fro
to toe-off (see 13.4.2.4)

means of locking the foot platform at the values of tilting angle y, and y, specified for static heel and fi
(option — see NOTE of 13.4.2)

test force F(r) or F(7), Fy, OF Fyp, Fyy

lifting force to lift the test sample off the foot platform during.the period corresponding to the swing ph
[see NOTE of 13.4.2.6 a)]

stabilizing forces at specific u-level according to 13.4;2.6 b) 1) (same effect as stabilizing moments +M
stabilizing moments in P according to 13.4.2.6.b)™) (same effect as stabilizing forces +))
stabilizing moments in P according to 13.4:2.6 b) 2) (corresponding stabilizing forces at specific u-lev

stabilizing moments in Pt according te.43.4.2.6 b) 3) (corresponding stabilizing moments or force cou
u-level not shown)

top load application point, allowing rotation of the test sample about each of the 3 spatial axes
13.4.2.1 and also Figure 4)

effective knee-joint cenire [see NOTE of 6.2 b)]
effective ankle-joint centre (see 6.7.3)
tilting axis-of foot platform (see 13.4.2.3)

foot length [see 10.5 d) and Figure 4]

4.1.3)

M heel contact

refoot loading

ase of walking

in Py)

el not shown)

bles at specific

(see 13.4.1.1,

projection of foot length L on f~u-plane (see Figure 4)

Figure 5 — Diagrammatic view of test equipment according to 13.4.1 and 13.4.2 with test sample
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NOTE
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F of testloading level P5
F(ofitest loading level P4

test force

tilting angle y of foot platform (see Figure 5)

of testToading Tevel P3

The loading period of 600 ms corresponds to the average stance phase time of a typical walking cycle

of 1 s duration. (The remaining time of 400 ms of the walking cycle corresponds to the swing phase.)

36

Figure 6 — Profiles of test force F(7) and tilting angle )() as synchronized functions of time,
determining the loading condition of the cyclic test of this International Standard

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=15e1a405c36f9ddfba0abfb86a47a000

ISO 22675:2006(E)

1400

1 000 / \\ /, \\

800

600 \

400

200

Key
X ahgle in degrees
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Figure 7 — Test force F(y) of test loading level P5as function of tilting angle )(r) of foot| platform

14 Accuracy

14.1| General
Detalls of methods used to measure accuracy shall be recorded.
The {est equipment, any jig-used for the setting-up of test samples and any devices used to mgasure loads

and ¢imensions shall be-calibrated at least annually and whenever any part is replaced. Rgcords of the
calibfation shall be maintained.

14.2] Accuracy-of equipment

In order te.meet the accuracy of procedure specified in 14.3, the test equipment, any jig used for the
setting-up. of test samples and any measuring devices should be capable of measuring a)|to d) to the
accuracy specified.

a) linear dimensions to an accuracy of £ 0,2 mm;
b) angular dimensions to an accuracy of + 0,2°;
c) testforces to an accuracy of + 1 % of the highest value required in the test;

d) the frequency of cyclic tests to an accuracy of within 1 % of the test frequency used.
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14.3 Accuracy of procedure

a) Linear dimensions, except segment lengths, shall be initially set and finally adjusted with a tolerance of
1 mm.

b) Segment lengths shall be set with a tolerance of + 2 mm.

c) Angular dimensions, except the angular toe-out position of feet, shall be set with a tolerance of + 1°.
d) The angular toe-out position of feet shall be set with a tolerance of + 3°.

e) Static tep i T T2 %

f)  The pulgating test force F(r) or F(y) shall be applied with a tolerance of + 3 % of the value prescribgd for

Fi1max gt the instants of:

— the[Ist maximum F_ atry =150 ms and 4 = - 15°;

1max

— the jntermediate minimum £,

min @t fremin = 300 ms and yecin = 0°;
— the Pnd maximum F,,4, @t 1o = 450 ms and y, = 20°.

g) The tilting angle ) of the oscillating foot platform shall be applied with.a tolerance of + 2 ° at the ingtants
of

— y 79— 15°ats =150 ms;

Yeenpin = 0° at frgmin = 300 ms;

— 15 H20° att, = 450 ms.

h) The frequency of cyclic tests shall be controlled-with a tolerance of = 10 % of the test frequency used

15 Test principles

15.1 Genpral

The static and cyclic test procedures for prosthetic ankle-foot devices and foot units addressed in the gcope
Clause 1 andl specified in-this International Standard use static and cyclic strength tests that simulate the
loading condjtions typical.of normal use as described in a) to d).

The static tepts relatesto the worst loads generated in any activity. The cyclic tests relate to normal walking

activities where Joads occur regularly with each step.
The descript%wmmmmwmmmmmmm nt as

described in 13.4.1 and 13.4.2, which is considered to require the lowest complexity possible. (See also
16.1.1, 16.1.2 and Annex E.)

This relationship between test principle and test equipment is, however, not imperative. Moreover, any other
type of test equipment may be used, provided it is capable of applying the forces and displacements in
accordance with the requirements specified in clauses 7, 8, 13, 14, 15 and 16.

a) The test sample, consisting of the ankle-foot device or foot unit and the end attachments required for the
test sample set-up, is set up in the test equipment in a position determined by its suspension in the top
load application point Py and the placement of its foot on the foot platform, allowing
deflection/deformation under load.
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15.2| Static test procedure

The

ISO 22675:2006(E)

The range of angular movement from heel contact to toe-off in the progression of the limb during the
stance phase of walking, characterized by the (lower) leg angle in the sagittal plane as a function of time,
or any specific instant of this angular movement is simulated by corresponding tilting of the foot platform
of the test equipment as a cyclical oscillation within a given range of tilting angle or at fixed values of
tilting angle (see 16.1.2).

The loading exerted on the ankle-foot device or foot unit of the lower limb prosthesis by the amputee
during the stance phase of walking is simulated by a single test force, applied at the top load application
point P of the test sample, while this is supported by the tiltable foot platform of the test equipment.

The top load application point P is the point of intersection of the lines of action of the resultant reference
fOreES—Emm—afte—n iR irecti he j i reh and forefoot
eference loading.

according to the concept applied to the static and cyclic test procedures of this International Standard,
the position of the top load application point P, determined by its /- and u-coordinates, is only dependent
on the foot length L of the ankle-foot device or foot unit submitted for test. It is,'mot dependent on the test
Ipading level. This allows the application of the static and cyclic test pracedures of this|International
$tandard at any of the test loading levels specified to test samples of ankle-foot devices ol foot units of
any size of foot.

NOTE For further background information see Annex A.

tatic test procedure consists of a proof test (16.2), and an ultimate strength test (163). This test

procgdure is carried out to determine the performance of-the load bearing structures under typical severe

loading conditions that can occur during use by users as dccasional single events.

15.3| Cyclic test procedure

The

byclic test procedure (16.4) consists. of repeated applications of a prescribed load to a tesf sample with

loading conditions typical of normal walKing, followed by a final static test (16.4.1.11) for which th¢ loading and

unlogding procedures of the static proof test (16.2) apply.

16

16.1| Test loading‘requirements

16.1

The

Test procedures

(| Preparation for test loading

preparation for test loading shall proceed as described in a) to d).

NOTH 1 For test equipment other than that addressed, described or referred to in this Internatipnal Standard

(see

a)

paragraphs 3 and 4 of 15.1), the steps of preparation for test loading may differ from those described in a) and b).

For the static test procedure [see 15.2 and 16.1.2 a)] prepare the test equipment as follows.

1) Set the foot platform to a position that allows it to support the entire foot of the test sample when this
is mounted in the test equipment in accordance with d).
NOTE 2  This is to ensure that

— for heel loading, the foot platform supports the forefoot, if heel loading by the test force F; deforms the test
sample to such an extent that forefoot support is necessary to avoid unrealistic conditions of loading and

— for forefoot loading, the foot platform supports the heel, if forefoot loading by the test force F, deforms the
test sample to such an extent that heel support is necessary to avoid unrealistic conditions of loading.
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b) For the gyclic test procedure [see 15.3 and 16.1.2 b)] prepare the test equipment as follows.

40

2)

3)

4)

5)

Set the foot platform at one of the tilting angles, y; or », (see Table 8).

Mount the specific heel block on the foot platform and position it so that

— the line of transition from the plane rear section to the cylindrical front section of its top surface
intersects the f~u plane perpendicularly [see 13.4.1.6 c) 1)] and

— the point of intersection lies on the u-axis of the test sample [see d)] or is offset from the u-axis
[see 13.4.1.6 c) 2)] as specified by the manufacturer/submitter in the test submission document
[see 12.3.2 e)].

If appropriate (see NOTE 3), set the top load application point, Pt horizontally, to a distance from the
tilting axis, TA, determined by the difference of their f-offsets (frp | —fr ) relevant to the footiength
L ofithe test sample (see Table 7 and Figure 5).

NOTE 3  The static test procedure is carried out with the foot platform set to a fixed tilting ‘angle [see p) 2)],
henge, the position of the test sample set-up in the test equipment set with step d) 2) will*not be changed by
oscillation of the foot platform typical of the cyclic test procedure. Therefore, the position of the tilting axis,| TA of
the foot platform determined by the offsets f, | and ug, | is less important than far the cyclic test procedure.
aspect is relevant in particular, if the static and the cycllc test procedures are“¢arried out on differept test

Set|the top load application point, Pt vertically, to a position that allews the offset ut | relevant {o the
length L of the test sample (see Table 7) to be establi§hed when setting it up in the test
equjpment [see d)], the offset ur | to be measured from the. u-level of that point on the cqntact
ce of the foot platform tilted at 71 or », (see Table 8)5at which the posterior heel edge gr the
point of the foot of the test sample will be positioned upor¥its correct setting-up in the test equigment
[see d), Figure 8 and NOTE 4], and which provides-sufficient travel for the moving part gf the
actdator.

NOTE 4  As illustrated in Figure 8, in the settingsup described in the foregoing paragraph the straight line
pasging through the top load application point P parallel to the u-axis intersects the contact surface of the foot
platform at a distance (ur + Aug). This distange can be calculated by factoring the value of u | relevantfto the
foot|length L as specified in Figure 8 for static-heel and forefoot loading at y, or %, The vertical setting of the top
load application point at this distance is.considered to be one appropriate way of preparing the test equipment
for dtatic loading as required.

1)

2)

3)

4)

5)

Estﬁxblish a distance between the tilting axis, TA, and the contact surface of the foot plgtform
corfesponding to the value of ut, | relevant to the foot length L (see Table 7, Figure 5 and E.3.2.2).

Set|the foot platiorm to a position which allows it to support the entire foot of the test sample when
this)is mountéd)in the test equipment in accordance with d).

Tenrporarily fix the foot platform in its neutral tilting position (y = 0) so as to simulate the ground.

Mount the specific heel block on the Toot platform and position it so that

— the line of transition from the plane rear section to the cylindrical front section of its top surface
intersects the f~u plane perpendicularly [see 13.4.1.6 c) 1)] and

— the point of intersection lies on the u-axis of the test sample [(see d)] or is offset from the u-axis
[see 13.4.1.6 c) 2)] as specified by the manufacturer/submitter in the test submission document
[see 12.3.2 e)].

Set the top load application point, Pt horizontally, to a distance from the tilting axis, TA, determined
by the difference of their f-offsets (/15 | — f, ) relevant to the foot length L of the test sample
(see Table 7 and Figure 5).
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6) Set the top load application point, P vertically, to a position that allows the offset u; | relevant to the
foot length, L of the test sample (see Table 7) to be established when setting it up in the test
equipment [see d)], the offset ur | to be measured from the horizontal contact surface of the foot
platform, and which provides sufficient travel for the moving part of the actuator (see Figure 5).

c) Assemble the test sample to a fixed length, using end attachments consisting of extension pieces and any
appropriate top load application adaptor or lever relevant to the test sample set-up (see 10.2 and 10.3

and Table 6), and align it to the values specified in Tables 7 and 8 as described in 10.5 and illustrated in
Figure 4.

d) Set the test sample set-up in the test equipment

1) with the ankle-foot device or foot unit placed on the foot platform in either of the ways reJerred toin a)
and b) and in the toe-out position specified in Table 8 and illustrated in Figure 4 and

AO-
~

with the u-axis extending parallel to the line of action of the moving part of the| actuator at a horizontal
distance from the tilting axis TA of the foot platform determined by frp | relevant to the|foot length L

of the test sample (see Table 7) when the top load application point, Pt of the test sample is
matching the top load application point, P of the test equipment (see-Eigure 5).

NOTE 5  For some designs of ankle-foot devices and foot units it may not be possible to set up a|test sample in
gccordance with these requirements. Special test set-ups may then be_used in certain cases.

e) Arrange the means to resist dislocation of the test sample during its lift-off phase, in accprdance with
13.4.2.6 b) and Figure 5. Adjust the means so that the faot of the test sample contacts the[foot platform
flor the next loading cycle in the position determined by the test set-up according to d).

—h
=
(]

o not alter the set-up described in a) to e) if the\test sample deflects under the test loadifg conditions
gpecified in Clause 8 during the tests specified\in’16.2, 16.3 and 16.4.
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1
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A

Key
1 symbolic Yiew of foot

2 foot platform

P top load applicationpoint [see 16.1.1 a) 5) and 6)]
C, effective gnkle-joint-centre (see 6.7.3)

Static heel loading at y, Static forefoot loading at 5,
Aupq = (0,25 L" + f7) - tan y, = 0,04 uy Aupy, = (0,75 L —f7) - tan %, = 0,11 ug
up + Aupy = 1,04 ug up + Aury = 1,11 ug

NOTE L' is the projection of the foot length L on the f~u plane. L' = L - cos 7= 0,9925 L ~ L (see Figure 4).

Figure 8 — Preparation for test loading of static test procedure [see 16.1.1 a)]
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Test loading conditions

The test loading shall be applied in different conditions, described in a) and b).

NOTE 1

For test equipment other than that addressed, described or referred to in this International Standard

(see paragraphs 3 and 4 of 15.1), the application of the test loading may differ from that described in a) and b).

a)

NOTH 3

struct

16.2

16.2.1

16.2.1.1

The static tests shall apply separate heel and forefoot loading to the test sample of ankle-foot device or

foot unit in directions and at magnitudes relating to the maxima occurring early and late i
phase of normal walking respectively.

he tilting angles y4 and , of the foot platform, specified in Table 8.

OTE 2  The conditions of heel and forefoot loading specified for the static tests shall alsg_apply for
aximum heel loading (1st maximum) and maximum forefoot loading (2nd maxinmum) during t
gddressed in b).

he cyclic test shall apply progressive loading to the sample of ankle-feot-device or foot unit
and at magnitudes representative of the full stance phase of walking from”heel contact to toe

ith the test sample set-up according to 16.1.1, this loading condition is determined by the

n the stance

the values of
t, P, and by

the instants of
he cyclic test

in directions
off.

profile of the

est force F, to be applied at the top load application point, Py.and by the profile of the tilting angle, y of

he foot platform, the profiles of test force, F; and tilting-angle, y to be applied either as
flunctions of time F(r) and A1), or the profile of the tilting.angle y to be applied as a functio
and the profile of the test force F; to be applied as function of the tilting angle F(y) (see
Figures 6 and 7).

The profile of the test force F(r) is determined by the instantaneous values of test
1st maximum), F.i, (intermediate minimum) and Fo.,,, (2nd maximum), specified in
additional “thresholds” illustrated in Figure:3 and specified in Table 10, by discrete values

30 ms time increments in Table 11 and-also by equation (4) of 13.4.2.9.

The profile of the tilting angle, «¢), is determined by the instantaneous values of tilting ang
and », at the instants of F; 5 (1st maximum), Fi, (intermediate minimum) and Fy¢4x (21
gpecified in Table 8, by discrete values specified in 30 ms time increments in Table 11
g¢quation (3) of 13.4.2.8.

Static proof test

The lines of application of the static and maximum cyclic heel and forefoot reference loading &
approgch those determining the sagittal plane loading of the corresponding test loading conditions | and Il
Ural tests of 1SQ,10328, while the values of tilting angle of the foot platform are actually identical with t
for heel and forefoet loading of the separate structural tests on ankle-foot devices and foot units of ISO 103
backdround infofmation see Annex A).

5ynchronized
n of time A7)
13.4.2.7 and

force Fiomax
Table 9, by
specified in

le, 7, YFcmin
d maximum),

and also by

re intended to
bf the principal
hose specified
P8 (For further

Test method

The static proof test for ankle-foot devices and foot units shall be conducted by applying the test

force initially to the heel and subsequently to the forefoot of the same test sample, as described in 16.2.1.2 to
16.2.1.10, or vice versa.

The static proof test for ankle-foot devices and foot units may be carried out as part of the alternative static
ultimate strength test specified in Annex B [see also 16.3.1, Clause B.1 and B.2 ¢)].

A flowchart for this test is shown in Figure 9.
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16.2.1.2 Prepare and align a test sample from the batch specified in Table 12, for this test, in accordance
with 9.4, Clauses 10 and 11, 12.2 and 16.1.1 ¢) and Tables 6, 7 and 8.

If a test sample that has completed the cyclic test procedure for ankle-foot devices and foot units (including
the final static test) without failing is used for this test in accordance with 9.4.2, re-align it in accordance with
Clauses 10 and 11, 12.2 and 16.1.1 c) and Tables 6, 7 and 8 (see also 16.2.1.11). Record the re-use of the
test sample.

Record the test loading level to be applied, together with the corresponding values of the tilting angles y
and y, of the foot platform and the test forces Fy and F,, determining the conditions of heel and forefoot

loading. Make specific reference if the additional test loading level P6 specified in Annex C is to be applied.

Record whether a special jig is used.

16.2.1.3 Prepare the test equipment in accordance with 16.1.1 a).

For the test in heel loading, set the tilting angle of the foot platform to y4, specified in Table 8:

Record the |ndividual settings for the preparation of the test equipment and the.arrangement of thg foot
platform for heel loading, including the positioning of the specific heel block.

16.2.1.4 Mount the test sample in the test equipment in accordance with 16.1.1 d).

16.2.1.5 \pply to the heel of the test sample the test force F,; and incréase it smoothly at a rate of between
100 N/s and|250 N/s to the proof test force Figp of the relevant test loading level, specified in Tablg 9 or
Table C.2.

Maintain this|force, Figps at the prescribed value for (30 * 3) s«and then decrease the test force F; to zerq.

If the test sgmple sustains the static heel loading at Fysp for the prescribed time, record this and prqceed
with 16.2.1.7

If the test sgmple fails to sustain the static heel foading at F;, for the prescribed time, record this together
with the highlest value of test force reached or the time for which the prescribed value of the proof test force,
Fisp, has bgen maintained and decide onithe continuation of the test procedure in consideration gf the
statement giyen below (but see 16.2.1.1(1)y Record the decision.

The occurrepce of failure in the test procedure in one direction of loading prevents compliance with the
performance|requirements of this-test being claimed for the test sample (see 16.2.3). For this reason the test
shall be termlinated, unless othepwise stated in the test submission document or agreed upon between the test
laboratory/fagility and the manufacturer/submitter (see 12.3.3).

16.2.1.6 If the test.sample fails to satisfy the performance requirement of 16.2.2 in the test proceddre of
heel loading,|inspectit'to detect the nature and, if possible, the location of any damage and record the results.
16.2.1.7 Forthe test in forefoot loading, set the tilting angle of the foot platform to », specified in Table 8.

If appropriate, remove the test sample from the test equipment during the setting and arrangement of the foot

platform and

subsequently remount it.

Record the individual settings for the arrangement of the foot platform for forefoot loading, including the
positioning of the specific heel block.

16.2.1.8

Apply to the forefoot of the test sample that has completed the test procedure of heel loading

without failing (see 16.2.1.5) the test force, F,, and increase it smoothly at a rate of between 100 N/s and

250 N/s to th

e proof test force Fogp of the relevant test loading level, specified in Table 9 or Clause C.2.

Maintain this force, Fogp, at the prescribed value for (30 = 3) s and then decrease the test force, F, to zero.

44
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test sample sustains the static forefoot loading at Fosp for the prescribed time, record this.

If the test sample fails to sustain the static forefoot loading at Fogp for the prescribed time, record this together
with the highest value of test force reached or the time for which the prescribed value of the proof test

force

16.2.1.9

Fogp has been maintained (but see 16.2.1.11).

If the test sample fails to satisfy the performance requirement of 16.2.2 in the test

procedure of

forefoot loading, inspect it to detect the nature and, if possible, the location of any damage and record the
results.

16.2.1. 10 DeC|de and record whether or not the test sample has passed the test procedure of heel loading

16.2.

In or

succgssive static heel and forefoot loading by the proof test forces /g, and Fyg, at the prescribe

P Performance requirement

der to pass the static proof test for ankle-foot devices and foot units, a test sample

inclinptions for (30 + 3) s each.

16.2.3 Compliance conditions

In ordler to claim that the ankle-foot device or foot unit submitted for test according to 9.1 to 9.3 ¢
the performance requirement of the static proof.test for ankle-foot devices and foot units of this
Stanglard according to 16.2.2 at a specific testloading level, tests of this type, each successively
loading and forefoot loading to the same.test'sample, shall be passed (in the meaning of 16.2.2
samples from the prescribed batch, the prescribed batch including the substitute test sampls
16.2.1.11 (see 9.3 and Table 12).

g the results

for ankle-foot
heel loading
(16.2.1.2 to

Shall sustain
d values and

omplies with
International
bpplying heel
) by two test
e allowed by

L
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( Start )

Y

Settings and adjustments
for heel loading

16.2.1.2 10 16.2.1.4

Heel loading Repetition of test
at proot - On SubsTiute 1St |-
load level sample
16.2.1.5 16.2.1.11

Heel loading
requirements
satisfied?

No

16.2.1.5
Yes

Settings and adjustments
for forefoot loading

16.2.1.7

Forefoot loading
at proof
load level

16.2.1.8

Forefootleading
requirements
satisfied?

Has test sample
completed other
tests before?

16.2.1.11

/The test sample has passed\ / The test sample has failed \

the static proof test for the static proof test for
ankle-foot devices and foot units ankle-foot devices and foot units

16.2.1.10 16.2.1.10

Figure 9 — Flowchart for the static proof test specified in 16.2.1
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16.3 Static ultimate strength test
16.3.1 Test method
16.3.1.1 The static ultimate strength tests for ankle-foot devices and foot units shall be conducted on

different test samples, loading the first on the heel and the second on the forefoot, as described in 16.3.1.2 to

16.3.

1.14, or vice versa.

A test sample that satisfies the requirements of this test in one direction of loading, may be used for this test in

the o

For t
them
spec
stren

The

mant
(see
the in

A flo

16.3.
with

ther direction of loading (but see 16.3.1.16).

pst samples of lower limb prostheses with material properties and/or construction features
unable to sustain the required ultimate test force at a rate of loading of between 100 N/s
fied in 16.3.1.5 and 16.3.1.11, Annex B offers guidance on the application of an alternative s
hth test, in which a higher rate of loading is applied to the test sample.

nigher rate of loading shall either be specified in the test submission document [see 12.3
facturer/submitter or agreed upon between the manufacturer/submitter_and the test labg
hlso 16.3.1.5 and 16.3.1.11) and may be applied to the initial test sample.or to a substitute t
itial test sample has failed at a rate of loading of between 100 N/s and\250 N/s (see 16.3.1.1

vchart for this test is shown in Figure 10.

.2 Prepare and align a test sample from the batch specified in Table 12 for this test i
4, Clause 10 and 11, 12.2 and 16.1.1 c) and Tables 6,.Z’and 8.

If a tg¢st sample that has completed the static proof test:for ankle-foot devices and foot units wit

used
16.1.

If at
the fi
(Clad
the tdg

Reco

for this test in accordance with 9.4.2, re-align it\in accordance with Clauses 10 and 11 2
1 c) and Tables 6, 7 and 8 (see also 16.3.1.15)(/Record the re-use of the test sample.

pst sample that has completed the cyclicitest procedure for ankle-foot devices and foot un
hal static test) without failing is used fer:this test in accordance with 9.4.2, re-align it in acc
ses 10 and 11, and 12.2 and 16.1-4"°¢) and Tables 6, 7 and 8 ( see also 16.3.1.15). Record
st sample.

rd the test loading level to be)applied, together with the corresponding values of the tilting a

Wwhich render
and 250 N/s,
tatic ultimate

4 b)] by the
ratory/facility
pst sample, if
7).

accordance

hout failing is
nd 12.2 and

its (including
ordance with
the re-use of

ngle 7, of the

foot platform and the test force JF;, determining the condition of heel loading. Make specific reference if the

addit

Reco

16.3.

For

]

onal test loading level(P6 specified in Annex C is to be applied.
rd whether a special jig is used.

n.3 Prepare the test equipment in accordance with 16.1.1 a).

e test.in heel loading, set the tilting angle of the foot platform to y, specified in Table 8.

Record‘the individual settings for the preparation of the test equipment and the arrangemen
platform for heel loading, including the positioning of the specific heel block.

16.3.

16.3.

t of the foot

1.4 Mount the test sample in the test equipment in accordance with 16.1.1 d).

1.5 Apply to the heel of the test sample the test force, F; and increase it smoothly

at a rate of

between 100 N/s and 250 N/s until the test sample fails, or the test force, F; attains the value of the ultimate
test force Fyg, ypper level Of the relevant test loading level, specified in Table 9 or Table C.2, without failure of
the test sample.

If appropriate, apply the test force F, at a higher rate of loading, specified by or agreed with the
manufacturer/submitter in accordance with Annex B (see 16.3.1).
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Record the highest value of the test force F; reached during the test, the rate of loading and whether failure
has occurred. Make specific reference if the test force F, is to be applied at a higher rate of loading.

If expressly requested by the manufacturer/submitter or if requested in the test submission document
[12.3.3 a)], continue the static ultimate strength test after the test sample has withstood the ultimate test force,
F1su, upper level Until failure actually occurs, and record the value of the load at failure.

Take into account that in this case the end attachments used need a higher value of stiffness and ensure that
the values of their deflection and permanent deformation keep within the limits specified in 13.2.2.2.9 at a

higher proof load than is specified in Table 5 or Table C.1 for the test loading level to be applied.

16.3.1.6
findings.

If the test sa
Take into ag

16.3.1.2 to 1
static ultimat

test for ankl¢

relevant test

Annex B (seg

If the test sa
below (but s

The occurre
performance
shall be tern
laboratory/fa

16.3.1.7
heel loading,

16.3.1.8
accordance
16.3.1.16).

If a test sam
used for this
16.1.1 c) and

If a test sam|
the final stat

Clauses 10 and A1;12.2 and 16.1.1 c) and Tables 6, 7 and 8 (see also 16.3.1.15). Record the re-use

test sample.

ple completes the test procedure of heel loading without failing, proceed with 16.3.1.8:

ount that, according to B.2 c), a test sample that has passed the test procedure specif
6.3.1.5 with step 16.3.1.5 applied at a higher rate of loading in accordance with the alterr
strength test specified in Annex B (see also 16.3.1.1), subsequently shall pass the static
-foot devices and foot units specified in 16.2.1 in the relevant direction of loading and 3
loading level, in order to satisfy the requirements of the alternative static ultimate strength t
also 16.3.3).

ple fails, decide on the continuation of the test procedure in.consideration of the statement
e 16.3.1.15). Record the decision.

nce of failure in the test procedure in one direction“of loading prevents compliance wit
requirements of this test being claimed for the test'sample (see 16.3.3). For this reason th

Cility and the manufacturer/submitter (see 12.3.3).

inspect it to detect the nature and, if possible, the location of any damage and record the re

Prepare and align a fresh test sample from the batch specified in Table 12 for this te
vith 9.4, Clauses 10 and 14,~12.2 and 16.1.1 ¢) and Tables 6, 7 and 8 (but see 16.3.1.

pble that has completéd-the static proof test for ankle-foot devices and foot units without fail
test in accordance with 9.4.2, re-align it in accordance with Clauses 10 and 11, 12.2
Tables 6, 7 and 8(see also 16.3.1.15). Record the re-use of the test sample.

ple that hast{completed the cyclic test procedure for ankle-foot devices and foot units (incl
c test)without failing is used for this test in accordance with 9.4.2, re-align it in accordance

d the

ed in
ative
proof
t the
pst of

given

h the
b test

ninated, unless otherwise stated in the test submission document or agreed between thg test

If the test sample fails to satisfy the performance requirement of 16.3.2 in the test proceddre of

bults.

st in
and

ng is
and

Liding
with
bf the

Record the test loading level to be applied, together with the corresponding values of the tilting angle, y, of the
foot platform and the test force, F,, determining the condition of forefoot loading. Make specific reference if the
additional test loading level P6 specified in Annex C is to be applied.

Record whether a special jig is used.

16.3.1.9

For the test in forefoot loading, set the tilting angle of the foot platform to y, specified in Table 8.

Record the individual settings for the arrangement of the foot platform for forefoot loading, including the
positioning of the specific heel block.

16.3.1.10

48

Mount the test sample in the test equipment in accordance with 16.1.1 d).
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16.3.1.11  Apply to the forefoot of the test sample the test force F, and increase it smoothly at a rate of
between 100 N/s and 250 N/s until the test sample fails, or the test force F, attains the value of the ultimate
test force Fog, ypper level Of the relevant test loading level, specified in Table 9 or Table C.2, without failure of
the test sample.

If appropriate, apply the test force, F, at a higher rate of loading, specified by or agreed with the
manufacturer/submitter in accordance with Annex B (see 16.3.1).

Record the highest value of the test force, F, reached during the test, the rate of loading and whether failure

has occurred. Make specific reference if the test force F), is to be applied at a higher rate of loadin

g.

If ex
[12.3

F2su,

racalh/i rac: EP-0~ I "W 17N manfantraricrbraittar ef oo E P~ BTN 1 28 ot crbrmiccl
JIUDDI_Y IU\‘UUOLUU Uy ure MTIArturaAduviur 7 ouvrtIimaeT Ul L1 IU\‘UUOLUU LLI uaure Col OUVITITO O
4 a)], continue the static ultimate strength test after the test sample has withstood the ultim
upper level Until failure actually occurs, and record the value of the load at failure.

Take
the v
highe

into account that in this case the end attachments used need a higher value of stiffhess an
alues of their deflection and permanent deformation keep within the limits spécified in 13
r proof load than is specified in Table 5 or Table C.1 for the test loading leveljto’be applied.

16.3.11.12
the findings.

Check the results of step 16.3.1.11 against the performance requirements of 16.3.

Take
16.3.
static
test f
relev
Anne

into account that, according to B.2 c), a test sample that has,passed the test procedursg

ultimate strength test specified in Annex B (see also 16.3:1:1), subsequently has to pass th
or ankle-foot devices and foot units specified in 16.2."\'in the relevant direction of loadin
ant test loading level, in order to satisfy the requirements of the alternative static ultimate st
X B (see also 16.3.3).

16.3.1.13 If the test sample fails to satisfy the .performance requirement of 16.3.2 in the test
forefgot loading, inspect it to detect the naturg’and, if possible, the location of any damage ar
resulis.

16.3.1.14 Decide and record whether_or not the test sample referred to in 16.3.1.2 has pa;s
procgdure of heel loading (16.3.1.2 to 16.3.1.5) and the test sample referred to in 16.3.1.8 has p4
procgdure of forefoot loading (16-3:1:8 to 16.3.1.11), taking account of the findings of 16.3.1.6 an
16.3.1.15 If a test sample-that has already completed, without failing, the static proof test and
test procedure for ankle-foot’devices and foot units (see 16.3.1.2), fails to satisfy either of the
requirements of 16.3.1.in"heel loading (16.3.1.2 to 16.3.1.5) or in forefoot loading (16.3.1.8 f{
at the test on a substitute test sample in the failed direction of loading and record the fa

.16 Jfa“test sample that has already completed, without failing, the static ultimate strg
-foot 'devices and foot units in one direction of loading (see 16.3.1.1 and 16.3.1.6), fails th
(see 16.3.1.12), repeat the test on a substitute test sample in the faile

P

n document

bte test force

l ensure that

.2.2.29 at a

and record

specified in

1.8 to 16.3.1.11 with step 16.3.1.11 applied at a higher rate‘ef loading in accordance with the alternative
e static proof
g and at the

ength test of

procedure of
d record the

sed the test
ssed the test

l 16.3.1.12.

or the cyclic
performance

b 16.3.1.11),

lure and the

ngth test for
is test in the

i direction of

16.3.1.17 OPTION — If a test sample fails this test in one direction of loading at a rate of loading of
between 100 N/s and 250 N/s, specified in 16.3.1.5 and 16.3.1.11, the test may be repeated on a substitute
test sample in the failed direction of loading at an increased rate of loading in accordance with Annex B,
specified in the test submission document [see 12.3.4 b)] by the manufacturer/submitter or agreed upon
between the manufacturer/submitter and the test laboratory/facility. The failure and the repetition shall be
recorded, including all specific records called for.
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16.3.2 Performance requirements

In order to pass the static ultimate strength test for ankle-foot devices and foot units, a test sample shall
satisfy one of the following performance requirements:

a) the test sample shall sustain either static heel loading by the ultimate test force F;4, at the value and

incli

nation prescribed for Fyg,

value and inclination prescribed for Fig, pner level Without failing

er level OF Static forefoot loading by the ultimate test force Fyg, at the

or
b) ifth
ma
stru
— > 1th

or
— > 1th

o H ] o 'y e H £ L 4 4 l + 4l H + £ AW o +iaf
meurarmmedl LhdirdulTlioliVo U UTT IToU odITITPIC PITVETIL T TCUUITTTTITTIU UT d ) tU VT odlUollT
imum value of the ultimate test force Fy4, or F,g, sustained by the test sample without loss
ctural integrity shall be either

e value Fyg, ower level Prescribed for static heel loading

e value Fyg, jower level Prescribed for static forefoot loading.

16.3.3 Compliance conditions

In order to cl
the performg
International

a) If the tes
each se
the meg
batch, th
also by

b) If the te
alternati
the com
of 16.2.1
relevant
Annex B

aim that the ankle-foot device or foot unit submitted for test.according to 9.1 to 9.3 complies
nce requirements of the static ultimate strength test for\ankle-foot devices and foot units g
Standard according to 16.3.2 at a specific test loadingdével, the following shall apply.

t forces F; and F, have been applied at a rate gf-between 100 N/s and 250 N/s, tests of this
barately applying heel loading and forefoot loading to different test samples, shall be pass
ning of 16.3.2) in each of these directionsyof loading by two test samples from the presd
e prescribed batch including the substitute’test samples allowed by 16.3.1.15 and 16.3.1.16
6.3.1.17 as an option) (see 9.3 and.Table 12).

st forces Fy and F, have been. applied at a higher rate of loading in accordance wit
Ve static ultimate strength test specified in Annex B (see 16.3.1.1 and 16.3.1.5 and 16.3.
bliance condition of a) shall>apply provided that the same test samples also pass (in the me
P) the static proof test-for-ankle-foot devices and foot units of this International Standard

direction of loading.and at the relevant test loading level (see 16.3.1.6 and 16.3.1.12

).

[, the
of its

f this

type,
bd (in
ribed
(and

N the
A1),
Bning
n the
and

50

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=15e1a405c36f9ddfba0abfb86a47a000

Start
heel (H) or forefoot (F) loading

Y

Settings and adjustments for

ISO 22675:2006(E)

OPTION
Repetition of heel (H) or

heel (H) or forefoot (F) loading

(H) 16.3.1.2 to
16.3.1.4

(F) 16.3.1.8 to
16.3.1.10

Y

\ forefoot (F) loading on -
substitute test sample at
increased rate of loading

(H) 16.3.1.17 (F)16.3.1.17

Heel (H) or forefoot (F) loading
to ultimate load level at normal
or increased rate of loading

(H) 16.3.1.5 (F) 16.3.1.11

Loading

. No
requirements

Repetition of heel (H) or
forefoot (F) loading on
substitute test sample atynormg
or increased rate oflodding

(H) 16.3.1.15 (F) 16.3.1.15/16
Yes

Has test sample

satisfied?

(H) 16.3.1.6 (F) 16.3.1.12

Yes

Increased

Applied rate
of loading?

completed other
tests before?

(H)6.3.1.15 (F) 16.3.1.15/16

Applied rate Néormal
of loading?

(H) 16.3.1.17 (F) 16.3.1.17

Increased

Application of separate
static proof test (16.2.1)

Test sample has passed heel (H)
or forefoot (F) loading of
static ultimate strength test for
ankle-foot devices and foot units

(H) 16.3.1.6 (F) 16.3.1.12

(H) 16.3.1.6 (F).16.3.1.12 (H) 16.3.1.6 (F) 16.3.1.12
Normal
Proof test
requirements
satisfied?
(H) 16.3.1.6 (F)16.3.1.12
Yes
—
| v

Test sample has failed heel (H)
or forefoot (F) loading of
static ultimate strength test for
ankle-foot devices and foot units

(H) 16.3.1.6 (F)16.3.1.12

Figure 10 — Flowchart for the static ultimate strength test specified in 16.3.1
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16.4 Cyclic test

16.4.1 Test method

16.4.1.1 The cyclic test for ankle-foot devices and foot units shall be conducted on a test sample,
continuously loading on the foot from heel contact to toe-off by repeated application of synchronized profiles of
tilting angle and test force, followed by final static loading on the heel and the forefoot, as described in
16.4.1.3t0 16.4.1.12.

A flowchart for this test is shown in Figures 11 and 12.

16.4.1.2 ’[he following requirements shall apply.

a) During the course of the cyclic test, specified parts shall be replaced when the number of\cycle$ has
reached|a value at which such replacement is indicated in accordance with the manufacturet's/submitter's
service Instructions and/or the test submission document [see 12.3.5 b)]. All such replacements shall be
recorded.

b) A test sample that completes the cyclic test without failing shall be subjected\to final static heel and
forefoot [loading by the test forces Fyg, and Fyg,, successively applied at a rate of between 10p N/s
and 250|N/s and maintained for (30 + 3) s for each loading case, with the(foot platform set at the ilting
angle, y{ for heel loading and y, for forefoot loading.

c) A test sample that fails and/or a test sample that completes the cyclic test without failing shall, at the
request |of the manufacturer/submitter, be visually examined at‘the magnification specified in thg test
submissjon document [see 12.3.5c)], and the presencey location and nature of any fragtures
and/or cfacks recorded, together with the magnification used.

16.4.1.3 Prepare and align a test sample from the batch”specified in Table 12 for this test in accordance

with 9.4, Clayises 10 and 11, 12.2 and 16.1.1 ¢) and Tables 6, 7 and 8.

Record the test loading level to be applied, together with the corresponding profiles of the tilting angle [¢) of

the oscillating foot platform and the pulsating ‘test force F(¢) or F.(y), determining the loading conditigns at

each instant] of the loading cycle, and the prescribed number of cycles. Make specific reference |f the
additional tegt loading level P6 specified intAnnex C is to be applied.

Record whether a special jig is used-

16.4.1.4 Prepare the test equipment in accordance with 16.1.1 b).

Record the |ndividual settings for the preparation of the test equipment and the arrangement of thg foot

platform, including thepositioning of the specific heel block.

16.4.1.5 Mount\the test sample in the test equipment in accordance with 16.1.1 d).

Arrange andladjustthe-means—to-resist-dislocation—ofthetestsample-during-itsHift-ofFphase-in—aecerdance

with 16.1.1 e).
Record the individual settings.

16.4.1.6 Successively apply static heel loading as specified in a) and static forefoot loading as
specified in b).

a) For static heel loading, set the tilting angle of the foot platform to y4, specified in Table 8, and apply to the
heel of the test sample the maximum test force F'y,5x SPecified in Table 9 or Table C.2.

b) For static forefoot loading, set the tilting angle of the foot platform to y, specified in Table 8, and apply to
the forefoot of the test sample the maximum test force Fy .. specified in Table 9 or Table C.2.
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If the test sample sustains the successive static heel and forefoot loading at Fyyax @nNd Focmay Proceed
with 16.4.1.7.

If the test sample fails to sustain the successive static heel and forefoot loading at /4y, @aNd Fomax record

this together with the highest value of test force reached in each direction of loading and terminate the test.

16.4

A7
platform and the pulsating test force F(r) or F,

Apply to the test sample simultaneously, the profiles of the tilting angle 1) of the oscillating foot
(») in accordance with the requirements of 13.4.2 and the

values for the relevant test loading level, specified in Tables 8 to 11 and C.2, at a frequency of between 0,5 Hz
and 3 Hz in accordance with the test submission document [see 12.3.5 a)] for a series of cycles, to allow the
test sample and the test equipment to “settle down”.

NOTH
teste

Start

Take

maxium test force F4 4, by more than 10 % (see 13.4.2.12).

NOTH
than

Do n

of the

waveg

Recq

pulsgting test force

acco

If the|
tilting
subc
labor

Reco

If the

appli
recor

16.4
platfg
valusg
and

.8

1 The number of cycles required for the test to settle down will depend on the nature of the tests
Huipment control mechanism.

at any appropriate instant of the loading cycle.

care that during this settling-in period the highest force applied to the testrsample does nq

2  Experience has shown that the repeated loading at values exceeding‘the maximum test force A
0 % can cause an early deterioration of the test sample.

bt proceed with 16.4.1.8 until the test sample and the test equipment have settled down, an
test force F(t) or F.(y) and the tilting angle {r) of the.oscillating foot platform have
form specified in 13.4.2.10 and keep within the tolerancés-specified in 14.3 f), g) and h).

rd the frequency called for, together with the number of cycles required to settle down and
F.(f) or F (7 and the tilting angle A7) of the oscillating foot platform a
dance with 13.4.2.10 and 14.3 f), g) and h).

frequency called for cannot be achieved, or does not allow the pulsating test force F(z) or
angle A«¢) of the oscillating foot platform to be applied as specified, repeat the preceding
ause at a different frequency, preferably between 0,5 Hz and 3 Hz, to be agreed upon bety
htory/facility and the manufacturer/submitter.

rd any agreement on a frequency differing from the value called for.

pulsating test force_F(r) or F(y) and/or the tilting angle K¢) of the oscillating foot platfor
bd at any frequency.agreed upon between the test laboratory/facility and the manufactu
d this and terminate the test.

Apply to the test sample, simultaneously, the profiles of the tilting angle () of the o
rm and-the pulsating test force F(f) or F(y) in accordance with the requirements of 13
s for the relevant test loading level, specified in Tables 8 to 11 and C.2, at a frequency of be

Hz in accordance with the test submission document [see 12.3.5 a)] or any agreement orj

differ

ample and the

t exceed the

1omax DY more

d the profiles
Achieved the

whether the
e applied in

F'.(7) and the
steps of this
veen the test

Im cannot be
er/submitter,

scillating foot
4.2 and the
ween 0,5 Hz
a frequency

ng from the value called for fhnrnm nrnfnrahl\l between ﬂ’;l—l7 and 3 H=z /eon 16.4.

1.7), for the

prescrlbed number of cycles specified in Table 9 or Table c.2

Inspect the waveforms of the applied test force

F(f) or

platform. Terminate the test if the waveforms do not comply with 13.4.2.10.

F(y) and the tilting angle Ar) of the oscillating foot

Record the frequency applied, together with the results of the inspection of the waveform and the decision on
the continuation of the test.

16.4.

1.9 During the course of the cyclic test, replace any parts which would be replaced in no

Proceed as follows.
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Stop the test equipment when the number of cycles of load has reached a value at which the
exchange/replacement of these parts is indicated in accordance with the manufacturer's/submitter's service
instructions and/or the test submission document [see 12.3.5 b) and 16.4.1.2 a)]. Record the number of cycles
at shutdown.

Exchange/replace the specified parts in accordance with the manufacturer's/submitter's service instructions
and/or the test submission document.

Restart the test from 16.4.1.3 or 16.4.1.7, depending on the mechanical properties of these parts and the

complexity of the dis- and re-assembling of the test sample necessary for their exchange/replacement.

Record the

the

number of th

16.4.1.10
Table C.2 ha

16.4.1.11

F4fin, applied
force Fog, @
for the relevg
250 N/s. For
[see 16.4.1.2

If the test sample fails to sustain the successive final static heel loading.at F,5,, and forefoot loading at F

the prescribg
force reache|
forces Fy5, @

16.4.1.12
in16.4.1.2 t
performance

16.4.1.13
detect the n

16.4.1.14
test sample
failing, to de

Carry out the examination atthe magnification specified in the test submission document [see 12.3.5

decided accq

Record the n
instructions ¢

16.4.2 Pe

etails of the nyr‘hnngn/rnplar\nmnnf and-the rnelllfing conditions of the restart, fngnfhnr Wi

b corresponding clause.

Continue the test until failure occurs or the prescribed number of cycles specified .in Table

Bubject a test sample that completes the cyclic test without failing, to therfinal static test
to the heel with the foot platform set at the tilting angle y;, and subsequently to the final
pplied to the forefoot with the foot platform set at the tilting angle »,, in @e¢ordance with the v
nt test loading level, specified in Table 9 or Table C.2, applied at a‘ate of between 100 N/

b)].

d time in either of the directions of loading, record this-together with the highest value g
d in each direction of loading or the time for which the prescribed values of the final stati
nd Fy, have been maintained.

Decide and record whether the test sample \has passed or failed the test procedure spe
b 16.4.1.11, checking the results of steps 16.4.1.6, 16.4.1.10 and 16.4.1.11 agains
requirements of 16.4.2.

the test sample fails to satisfy @ny of the performance requirements of 16.4.2, inspec
ture and, if possible, the location’of any damage and record the results.

A\t the request of the mapnufacturer/submitter, visually examine a test sample that fails ang
hat completes the cyclic test for ankle-foot devices and foot units and the final static test w
ct the presence, logation and nature of any fractures and/or cracks [see 16.4.1.2 c)].

rding to circumstances in agreement with the manufacturer/submitter.

nagnification used and the information obtained, taking account of the manufacturer's/subm
oncefning the documentation of test results [see 12.3.5 c)].

s been reached. Record the number of cycles at shutdown and whether failure has’occurred|

9 or

force
static
hlues
5 and

each loading case, maintain the load at the prescribed value for (30+ 3) s and record the rgsults

i for
f test
C test

cified
t the

it to

/or a
thout

C)] or

tter's

formancerequirements

In order to pass the cyclic test for ankle-foot devices and foot units, a test sample shall satisfy the following

performance requirements:

a) the test sample shall sustain successive static heel and forefoot loading by the maximum test
forces F'yomax @Nd Foomax at the prescribed values and inclinations;

b) the test sample shall sustain cyclic loading by the pulsating test force F () or F(y) at the prescribed
levels and ranges for the prescribed number of cycles;

c) the test sample shall sustain successive static heel and forefoot loading by the final static test forces Fyg,
and F,y, at the prescribed values and inclinations for (30 + 3) s each.
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16.4.3 Compliance conditions

In order to claim that the ankle-foot device or foot unit submitted for test according to 9.1 to 9.3 complies with
the performance requirements of the cyclic test for ankle-foot devices and foot units of this International
Standard according to 16.4.2 at a specific test loading level, tests of this type shall be passed (in the meaning
of 16.4.2) by two test samples from the prescribed batch (see 9.3 and Table 12).
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Settings
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Static heel loading at
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Need for . Menmttl: "
realignment loading fo_r settlln'g down -
of sample? (progressive loading from

16.4.1.6

Loading
requirement
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16.4.1.6

Loading No
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Since test sample does
not satisfy 16.4.2 a)

}

16.4.1.6

requirement
satisfied?

16.4.1.6

Start of initial cyclic

heel contact to toe-off)

56

Y

Termination of initial
cyclic loading
for "settling down"

16.4.17

'

16.4.1.9
A 16.4.1.7
Loading
requirements No Agreement
satisfied at > on different
frequency applied? frequency?
16.4.17 16.4.1.7
No
Yes

A

Termination of test,
since F(t) and/or y(t)

can not be applied at
any frequency

16.4.1.7

Figure 11 — Flowchart for the cyclic test specified in 16.4.1

Continued on Figure 12
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Waveforms
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Replacement
of parts
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. ’) I’_(t) dlldllul /(l‘) dU ||Ut
as required? \\comply with 13.4.2.10
16.4.1.8

16.4.1.8
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shutdown of test equipment
because of / due to

a) replacement of parts

b) occurrence of failure

c) completion of cyclic test

16.4.1.9/116.4.1.10
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Completion of
cyclic test

16.4.1.10
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Loading No
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TCTYUITITITTIS
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Yes

Y

Test sample has passed the

devices and foot units

Test sample has failed the
cyclic test for ankle-foot cyclic test for ankle-foot

devices and foot units

16.4.1.12

16.4.1.12

Figure 12 — Flowchart for the cyclic test specified in 16.4.1
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17 Test laboratory/facility log

17.1 General requirements

17.1.1 The test laboratory/facility carrying out the tests specified in this International Standard and indicated
in the test submission document shall ensure that all records called for in this International Sstandard are
entered in the test laboratory/facility log.

17.1.2 The submitter of test samples and the identification of the test submission document shall be clearly
indicated and the date or dates of receipt be recorded.

17.1.3 The |dentification of the test report or reports (such as serial number) shall be clearly indicated and
the dates of preparation and submission be recorded.

17.2 Specific requirements

According to| the instructions of this International Standard (see NOTE), specific records shall be entered in
the test labofatory/facility log for

a) the identification (number) of the test equipment used and the reference (number) of the| end
attachments, jig and measuring devices (if used),

b) the selegtion, type, preparation, identification and alignment of test samples,

c) the confluct of specific tests, selected in accordance with this International Standard and thg test
submissjon document and

d) any unugual features observed during the test(s).
NOTE D¢tailed instructions on records to be entered in the test laboratory/facility log are given in the relevant clpuses

of this Internafjonal Standard.

In addition, Annex D offers a summary of these records.for general information and guidance of test laboratory/facility staff
and submitterg (see 18.3).

18 Test report

18.1 General requirements

18.1.1 The [test laboratory/facility shall prepare a test report for the test(s) conducted and shall provide at
least one copy to the submitter of the test sample.

NOTE THe test.laboratory/facility should maintain another copy of the test report with the test log. This will simplify
the reply to possible further inquiries of the manufacturer/submitter.

18.1.2 The test report shall be signed and dated on behalf of the test laboratory/facility by a designated
person.

18.1.3 The test laboratory/facility shall clearly indicate a name and address for communication.
18.1.4 The test laboratory/facility shall provide a unique and traceable identification and date for the test
report (such as serial number), including identification of each page and the total number of pages of the

report. The test laboratory/facility shall maintain a record of such identification and date.

18.1.5 The submitter of the test sample, the manufacturer, if known, and the test laboratory/facility
identification shall be clearly indicated.
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18.1.6 The date of receipt of test samples and date(s) of preparation of the test report shall be clearly
indicated.

18.2 Specific requirements

18.2.1 For each type of test conducted (see 9.3), the test report shall specifically refer to this International
Standard, the clauses related to the specific type of test performed, and the test loading condition or direction
of loading, the test loading level applied and which special test set-ups were used. This particularly applies to
tests that are conducted at the additional test loading level P6 according to Annex C (see 16.2.1.2, 16.3.1.2
and 16.4.1.3), and to the alternative static ultimate strength test according to Annex B (see 16.3.1.1, 16.3.1.5
and 16.3.1.11).

18.2.2 For each ankle-foot device or foot unit for which an appropriate batch or batches of test %:mples have
been| submitted for test, the test report shall state the tests in which compliance with requirenents of this
Interpational Standard has been demonstrated. The test report shall also state the tests condudted, in which
compliance has not been demonstrated.

18.3| Options

18.3.1 The test report shall include any additional information, specificallj.requested in the teqt submission
document (see 12.1.2).

18.3.2 Upon request of the submitter, the test laboratory/facility shall copy from the test log to the test report

any further records of samples and test results called for. Annex D gives details of the records which shall be
entered in the test laboratory/facility log.

19 Classification and designation

19.1| General
A prdsthetic ankle-foot device or foot unit

a) for which compliance with the_requirements of this International Standard is claimed (see 9.1 and 9.2) for
a specific test loading level {P%(see 7.2) and

b) Wwhich is suitable for lower limb amputees with a body mass not exceeding a specific value|of maximum

body mass, “m” kg agcording to the manufacturer's written instructions on the intended use of that device,
shall pe classified and.designated as shown below.

ISO 22675 - "P" - "m" kg

19.2| _Examples of classification and designation

EXAMPLES 1 to 3 illustrate variations of classification/designation for ankle-foot devices or foot units that
comply with the requirements of ISO 22675 for one and the same test loading level (P4).

These examples are distinguished by different values of maximum body mass (70 kg, 80 kg, 90 kg), which
indicate differences in the intended use of the devices concerned, depending on their individual design.

EXAMPLE 1 ISO 22675 - P4 - 70 kg
EXAMPLE 2 ISO 22675 - P4 - 80 kg

EXAMPLE 3 ISO 22675 - P4 - 90 kg
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In considerati

on of the background information given in Annex A, the following can be stated:

a) The classification/designation according to EXAMPLE 1 is typical of an ankle-foot device or foot unit
intended to be used for amputees, who are expected to load their lower limb prosthesis at a higher level
than those amputees on whose locomotion data test loading level P4 is based. For this reason the value
of maximum body mass is limited to 70 kg, which is 10 kg below the maximum body mass of those
amputees (80 kg).

b) The classification/designation according to EXAMPLE 2 is typical of an ankle-foot device or foot unit
intended to be used for amputees, who are expected to load their lower limb prosthesis at the same level
as those amputees on whose locomotion data test loading level P4 is based. For this reason the value of
maximu hnrly mass_is limited to 80 kg1 which is identical with the maximum hndy mass_of those
amputegs (80 kg).

c) The classification/designation according to EXAMPLE 3 is typical of an ankle-foot device or foof unit
intendeq to be used for amputees, who are expected to load their lower limb prosthesisiaba lower|level
than thope amputees on whose locomotion data test loading level P4 is based. For this-reason the value
of maximnum body mass is limited to 90 kg, which is 10 kg above the maximum¢body mass of those
amputegs (80 kg).

All exampleq of classification/designation illustrated in EXAMPLES 1 to 3 and comimented in a) to c) rgquire

the manufacturer to specify, with justification, the conditions of use in his written)instructions on the intgnded

use of the prpsthetic ankle-foot device or foot unit.

NOTE THe above classifications/designations are also used in the examples of label layout (see 20.3 and Figure 14).

20 Labelling

20.1 General

Each prosthatic ankle-foot device or foot unit

a) for whiclh compliance with the requirements-of this International Standard is claimed (see 9.1 and 9.p) for
a specific test loading level “P” (see 7.2)xand

b) which is|suitable for lower limb amputees with a body mass not exceeding a specific value of max/mum
body mgss “m” kg according to. the manufacturer's written instructions on the intended use of that deyice,

shall be labdlled in accordancé)with the classification/designation specified in 19.1. If appropriate, the|label

may include further information as shown in Figure 13 and addressed in 20.2.

The statemepts on thé.Jabel shall be given independent of any specific information on the intended use ¢f the

prosthetic an

kle-foot device or foot unit supplied by the manufacturer with the device.

60
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*)  Body mass limit not to be exceeded!

A For specific conditions and limitations of use see
manufacturer's written instructions on intended use!

)

Figure 13 — General concept for the label layout
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Use of mark "*)" and warning symbol

The mark "*)" behind "kg" shall allow reference to a brief statement on the label that the value "m" stated
specifies the body mass limit not to be exceeded and that further important information on the specific
conditions of use is given in the manufacturer's written instructions on the intended use of the device.

The warning symbol to be used in addition to the mark "*)" shall allow reference to a brief statement on the
label regarding particular limitations of use, for example limitations concerning the activity of amputees. This
is, for instance, the case if the stated body mass limit "m" exceeds the body mass limit of those amputees on
whose locomotion data the stated test loading level "P" is based.

(AN

The
in 20

20.3

The
class|

(

q

£ Il <l H loe]—: + 4 boal i 4lo lLalael el ANy AY £ 4.4
poT Ul TTIdlnN ) aliu-wWdlTlrryg Syriobul 1o THustrdtcu 1t uic 1duTl TTTUUTIS d)) U L) Ul TTIyulc 15

3.

Examples of label layout

layout of the label shall conform to any of the models a) to c) of Figure 14. The

orresponding to EXAMPLE 1 of 19.2, commented on in 19.2 a).

orresponding to EXAMPLE 2 of 19.2, commented on in 19:2'b).

orresponding to EXAMPLE 3 of 19.2, commented en.in 19.2 c).

ISO 22675 - P4-70 kg~

*) Body mass limit not to be exceeded! For further details
see manufacturer's written instructions on intended use!

Model a)

ISO 22675 - P4 -80 kg~

*)  Body mass limit not to be exceeded! For further details
see manufacturer's written instructions on intended use!

commented

examples of

fication/designation used in these models correspond to those used in EXAMPLES 1 to 3 of| 19.2.

he label according to model a) of Figure 14 shall apply to prosthetic.anhkle-foot devices gnd foot units

The label according to model b) of Figure 14 shall apply tosprosthetic ankle-foot devices gnd foot units

he label according to model c) of Figure 14 shall apply to prosthetic ankle-foot devices gnd foot units

Model b)

©1S0

ISO 22675 -P4-90kg’  /\

Body mass limit not to be exceeded!

B

For specific conditions and limitations of use see
manufacturer's written instructions on intended use!

TN T T
NG I I N A N R

Model c)

Figure 14 — Models for the label layout
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20.4 Label placement

The label shall be placed on the device and/or on the packaging for each unit or, where appropriate, on the
sales packaging. If individual packaging of each unit is not practicable, the label shall be placed in the
information leaflet supplied with one or more devices.
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Annex A
(informative)

Reference data for the specification of the test loading conditions

and test loading levels of this International Standard

The {est loading levels P5, P4 and P3 according to 7.2 of this International Standard correspor

loadi
time
and
comg
contr|

The
exce
body

ng levels P5, P4 and P3 according to 7.2 of 1ISO 10328:2006. These are based on-data ac
pf development of ISO 10328:1996, measured on lower limb prostheses of the'types useq
isted according to the body mass of the amputees whose locomotion was-measured. T}
rised information presented at the Philadelphia meeting in 1977 and additional data
buted by several countries.

test loading level P5 is based on data from all amputees including a few whose
pded 100 kg. The test loading levels P4 and P3 are based on/ocemotion data from amp
mass is less than 80 kg and 60 kg, respectively.

For tihe proposed additional test loading level P6 see Annex C.

The
who

ethod of classing/relating the test loading levels with/to specific ranges of body mass of
locomotion data these are based should, however; not obscure the fact that these locomd

also getermined by the influence of all other factorson which the loads developed in a prosthes
depepd (see NOTE 1) but only within the range that\was possible with respect to the lifestyle and

of th
acqu
mass
requi

NOTH
in7.2
of us

amputees and the performance of the,ankle-foot devices and foot units available at the
sition (see NOTE 2). All of these factans. should therefore be taken into account together
, when specifying the conditions of .use of a specific ankle-foot device or foot unit that com
rements of this International Standard for a specific test loading level [see 5.2 b)].

d to the test
quired at the

at that time
e data used
subsequently

body mass
utees whose

bmputees on
tion data are
s during use
activity level
time of data
vith the body
blies with the

1 Besides the general physical parameters and locomotion characteristics of the amputee alre

2)
=

prosthesis provided by the mechanical characteristics of the components and their prosthetic assembly

occay

ional events such as;\for'example, tripping or stumbling, and environmental conditions in which the prg

dy addressed

1, other specific factors on which the loads developed in a prosthesis during use depend are the individual character
of the prosthesis by the“amputee, determined by her/his lifestyle and activity level, the perfofmance of the

nd alignment,
sthesis will be

used.
NOTH 2  The range-of influence of these factors may change in course of time, due to changes in the lifestyle and
activiy level of ampttees and improvements in the performance of ankle-foot devices and foot units.

A.2

Specification of the test loading conditions for the different test Ioadingf levels

A.2.1 General

Although the concept of the tests on ankle-foot devices and foot units of this International Standard differs
from that of the corresponding tests of ISO 10328, the relevant values of loads and dimensions are adopted
where possible. Nevertheless, a few adaptations are unavoidable.

These and other matters relevant to the specification of the test loading conditions and test loading levels of
this International Standard are dealt with in detail in ISO/TR 22676 thus enabling the volume of this
International Standard to be confined to only indispensible information. (For further information see Annex E
and Bibliography.)

A2.2 to A24 present information on selected items, presented as extracts and summaries from
ISO/TR 22676.
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A.2.2 Directions of static and maximum cyclic heel and forefoot reference loading

NOTE For the meaning of “reference” see also statements under “IMPORTANT” at the end of A.2.4.1 and A.2.4.2.

A.2.2.1 Basic relationships and conditions

The specification of the directions of static and maximum cyclic heel and forefoot reference loading is based
on the relationships of a) and the conditions of b) to d).

a) According to Figure A.1 (p. 69), for any instant of loading there is a given relationship between the test
force, F and the forces at the foot platform, comprising the tangential (A-P) force component, Fr, the
perpendjcular force component, Fp and their resultant, Fg. 1his relationship is determined by the_apgles
a, fand| y.

The follgwing equations apply:

a+iff=y (A1)
p=prctan (F{/Fp) (A.2)

b) The valdes of the tilting angles y and j of the foot platform for static and maximum cyclic heel and
forefoot [reference loading are consistent with those specified in 1ISO 10328 for the separate struftural
tests on|ankle-foot devices and foot units. These values are y; = — 18°for heel loading and y, = 2p° for
forefoot [loading (see Table 10, Figure 7 and subclause 17.2 of ISO 10328:2006 and Table 8 of this
Internatipnal Standard).

c) The ratiq F'i/Fp of the values of the tangential and the perpendicular force components at the foot plgtform
according to Figure A.1 for static and maximum cyclic heel’and forefoot reference loading at the tilting
angles gccording to b) is roughly + 0,15.

NOTE This ratio is based on gait analysis data representative of normal level walking.

d) The offsets fo1 and fp, of the ankle load reference points P»4 and P, (see 6.3 and Figure 1) relevant to
heel ang forefoot loading on an ankle-foot'device or foot unit of foot length L = 26 cm are consisten} with
those specified in 1SO 10328:2006 for, the ankle load reference points P, and Py of test lopding
conditions | and Il for test loading level'P5. These are f); = - 32 mm and f,;; = 120 mm (see Tabl¢ 6 of
ISO 103P8:2006).

A.2.2.2 Lines of action of the resultant reference forces Fr, and Fg,

The relationghips of A.2.2.4a)and the conditions of A.2.2.1 b) and c) allow the inclination of the lines of gction
of the resultgnt referenceforces Fr4 and Fg, of static and maximum cyclic heel and forefoot reference lopding
to be specifigd as follows:

— From equation (A.2) and the condition according to A.2.2.1 c) g
+ 8,5°.

arctan (Fq/Fp) = arctan (+ 0,[15) =

— From equation (A.1) and the conditions according to A.2.2.1 b) o
o = }/2—ﬂ2 = 200—8,5O = 11,50.

7 — Py =-15°+8,5°=-6,5°and

Approaching these thresholds as far as possible in consideration of further aspects to be noted, the directions
of static and maximum cyclic heel and forefoot reference loading on an ankle-foot device or foot unit of foot
length L = 26 cm can be specified as follows:

— the direction of static and maximum cyclic heel reference loading is defined by a straight line which

passes through the ankle reference point P, specified in A.2.2.1 d) and is inclined to the u-axis by
oy =—-6,18%
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the direction of static and maximum cyclic forefoot reference loading is defined by a straight line which
passes through the ankle reference point P,,, specified in A.2.2.1 d) and is inclined to the u-axis by
ay =11,14°.

A.2.2.3 Position of the top load application point P

For the tests on ankle-foot devices and foot units of this International Standard, the top load application point
Pt (see 6.3 and Figure 1) is the point of intersection of the lines of action of the resultant reference forces Fg,
and Fr, of static and maximum cyclic heel and forefoot reference loading specified in A.2.2.2.

The coordinates f; and ug of the top load application point Py are calculated by determining at first the
funct anc 2 (A and .

SRR AV AL

(f) =ftan (90 — a) + u

+ (A of thaca lines of action from-aauation (A 2)
Ho(f - tResSeHResSoracHoRHom-egbatoR< =9y

[/

(A.3)

and then determining their point of intersection by putting u4(f) = u5(f).

For dn ankle-foot device or foot unit of foot length L = 26 cm, this method provides,the following r¢sults:

— the functions of the lines of action of the resultant reference forces Frq and-fr, are
i1 26(f) = 9,241+ 375,53 and u;,_ ,4(f) = — 5,08f + 689,39;

— their point of intersection is located at Pt 5 {fT 26 = 22; ur 26 =.578}.

For li
foot

(see
will bp

pt devices or
pe the same
fr,oand ur |

2-

hes of action of static and maximum cyclic heel and forefoot reference loading on ankle-fo
Linits of other foot lengths L, their inclination determined-by the angles o4 and o, will
NOTE) but the position of the top load application point Py | determined by the coordinates
e different, depending on the f4-offsets of the related:arkle load reference points P, and P,

As is
propd
point

The
foot
the t

demonstrated in 3.2.3 of ISO/TR 22676:2006, these f5-offsets can be expected to show a ¢
rtional to the foot length L. This establishes\a dependence of the position of the top loa
Pt on the foot length L in the following matner:

osition of the top load application point Pt 26, together with the posterior heel edge and th
f length L = 26 cm, determine the_proportion of a reference triangle. According to the bas

caling that is
d application

e point of the
¢ concept of

psts for ankle-foot devices and foot units of this International Standard, this proportion shall uniformly

apply to all sizes of foot, independent of the test loading level.

The flependence of the position of the top load application point P | on the foot length L is|illustrated in
Figure A.2 (p. 70).

For feet of different lengths L, positioned within the coordinate system as illustrated in Figure A.2, the related
top Igad application:points Pt | are located on a straight line directed to the origin of the coordinate system.

The ¢
fixed

value determined by the equation

istance Dpfbetween load application points Pt | relating to two successive values of foot Igngth L has a

2 2
5 (fT,26 +uT,26 )
|

(A.4)

A9

which gives a value of Dpt = 22,2 mm.

The coordinates fr | and ur | determining the position of the top load application point Py | are specified in
Table 7 for a wide range of foot lengths L. In addition, Table 7 includes the equations that determine these
coordinates for any other foot length.

The validity of this approach is demonstrated in detail in 3.2.3 of ISO/TR 22676:2006.

NOTE

It lies within the concept of the tests of this International Standard to specify the referenc

e test loading

conditions for static and maximum cyclic heel and forefoot reference loading in a manner generating the tangential and
perpendicular forces F; and Fp (see Figure 1) at a fixed ratio independent of the foot lengths L. This requires fixed

©1S0
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inclinations of the lines of action of the resultant reference forces Fr, and Fg, and, hence, fixed values of the angles o,
and a, determining the inclinations.

A.2.3 Magnitudes of static and maximum cyclic heel and forefoot reference loading

The specification of the magnitudes of static and maximum cyclic heel and forefoot reference loading is based

on the following general condition.

The specific values Fr4, and Fgr,, of the resultant reference forces Frq and Fr, according to this International
Standard (see Figure A.1) are consistent with the corresponding values F4, and F,, of the test forces F; and
F, specified in ISO 10328:2006 for the separate tests on ankle-foot devices and foot units (see Tables 11 and

D.3 of ISO 1

')’)’)O.’)f\

06
\YAYJ

listed in Tabl

The specific

b A.1.

VUV

The-apepificvaliacrtl and-r1o £ 4l roaoiliont raforan for P nl PV B
J THC SPTUMU VATUCS T R AU T Ry VT tNTTTSUTATTC TCTCTCTIOCTUTCC S T R Al T

values F,, and F,, of the test forces F; and F,, related to the specific values Fgq, and.Fgo,

o are

bf the

resultant reference forces Frq and Fr, (see Figure A.1) are determined by the following eguation, dgrived

from the rela
Fi 2= H

The specific
and op = 11,

R1, R2 X COS ¢ 2

ionship described in A.2.2.1 a):

Table A.1 — Magnitudes of resultant reference forces 'z, and Fro,

values Fy, and F,, of the test forces F; and F, calculated using equation (A.5) for a4 = -
14° (see A.2.2.2) are listed in Tables 9 and C.2.

(A.5)

6,18°

Related test forces F, and F,, of the separate tests on ankle-foot devices and foot units

specified in ISO 10328
(see Tables 11 and D.3 of ISO 10328:2006)

Resultant reference
forces Fp,| and Numerical values for heel and forefoot loading 7,, and F,, at test loading

Fgo, of static and level P

maximum ¢yclic Y

heel and fofefoot Symbol P6 P5 P4 P3

reference Igading

Heel | Forefoot | Heel | Forefoot | Heel | Forefoot | Heel | Forefoot
N

Frisp Figpr 2800 — 2 240 — 2 065 — 1610 -+
Frosp Fasp — 2 800 — 2240 — 2 065 — 1610
FR1su, lower levgl F1su, lower level’ 4200 - 3360 - 3098 - 2415 T
FRZSu, lower levgl FZSu, lower level _ 4200 _ 3360 _ 3098 _ 2415
FR1su, upper level F1su, upper level’ 5600 - 4480 - 4130 - 3220 T
FRZSu, upper IeII FZSu, upper level - 5600 - 4480 - 4130 - 3220
FRicmax Fior 1600 — 1280 — 1180 — 920 -+
FRrocmax Foer — 1600 — 1280 — 1180 — 920
FRratin Fisine 2800 — 2 240 — 2 065 — 1610 —
FRrofin Fotin — 2 800 — 2240 — 2 065 — 1610
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A.2.4 Reference test loading conditions of static and cyclic tests

A.2.4.1 Static tests

According to the statements of A.2.2 and A.2.3, the reference test loading conditions for static (and maximum
cyclic, see NOTE) heel and forefoot loading according to this International Standard are determined by the

parameters listed in a) to d). For the meaning of “reference” see “IMPORTANT".

a) The position of the top load application point Pt (= point of intersection P; of the lines of action of the
resultant reference forces Fgq and FRr,), determined by the coordinates f; and ug relevant to the foot
length L of the test sample (see A.2.2.3). These are specified as offsets f; | and uy | in Table 7.
b) The direction of the lines of action of the resultant reference forces Fr, and Fg,, deterpined by the
oordinates of the top load application point Pt [see a)] and their inclinations to the u~axis, determined by
e angles a4 =-6,18°and o, = 11,14° (see A.2.2.2).

c) The magnitudes of the resultant reference forces Fr4 and Fg,, specified in Table-A.1, and the related test
rces F; and F, to be applied in the top load application point P [see a)]|as illustrated in Figure A.1,
etermined by equation (A.5) for a4 = - 6,18° and a, = 11,14°. These are'specified in Table

d) The tilting angles » = — 15° and y», = 20° of the foot platform for static (and maximum cyglic) heel and

refoot loading. These are specified in Table 8.

IMPORTANT — The inclinations of the lines of action of the resultant reference forces F} and Fr, to

the :-axis addressed in b) are only relevant to the reference test loading conditions of thx static (and

cyclic — see NOTE) tests, since the concept of this International Standard allows each sample of
ankle-foot device or foot unit to develop its individual performance under load correspgnding to its
indiviidual design.

This ill automatically determine the individual position of the bottom load application point Pg4 dn the heel or

ition of the foot platform at y; or », [see d)}-and the individual magnitude of the resultant force

For this reason the configuration of the)‘test set-up for the preparation of test loading [see
determined only by the position of the, top load application point P relevant to the foot length
sample according to a) and the tilting angles y, and y, of the foot platform according to d).

NOTH
deter
refergnce test loading conditions for maximum cyclic heel and forefoot loading [see A.2.4.2 a)].

References (in parentheses) to the cyclic tests take into account that the linear and angul

A.2.4.2 Cyclic test

According to the statements of A.2.2 and A.2.3, the reference test loading conditions for

accofding to-this International Standard are determined by the parameters listed in a) and b

mearning. ‘of “reference” in a) see IMPORTANT of A.2.4.1 and for the meaning of “referenc

IMPQRTEANT of this subclause ]

ining the reference test\oading conditions for static heel and forefoot loading are identical to those d

n the forefoot of the test sample (and withit' the individual inclination of the load line) relating to the tilting

F'R1 O FRo-

16.1.1 a)] is
L of the test

pr dimensions
etermining the

yclic loading
. — [For the
e” in b) see

a) The reference test loading conditions for maximum cyclic heel and forefoot loading are determined by the
same linear and angular dimensions as the reference test loading conditions for static heel and forefoot
loading (see A.2.4.1).

b) The reference test loading conditions for repeated foot loading progressing from heel contact to toe-off

are determined by the parameters listed in 1) to 4).

1) The position of the top load application point Py [see A.2.4.1 a)].

2) The progression of the resultant force Fg, characterized by the sequence of the instantaneous
directions of its line of action, which are determined by the coordinates of the top load application
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point Py [see A.2.4.1 a)] and the inclinations of the line of action to the u-axis at the related
instantaneous values of angle « (see Figure A.1).

3)

The profile (curve) of the pulsating test force F, to be applied in the top load application point P+

[see A.2.4.1 a)] as illustrated in Figure A.1 as a function of time F(¢) as illustrated in Figure 6 or a
function of tilting angle of the foot platform F(y) as illustrated in Figure 7. The instantaneous values
of F, are determined by equation (A.5) for the related instantaneous values of the resultant force Fg

and

the angle « (see Figure A.1).

The description and specification of the profile of the test force F(f) or F(y) is primarily based on the

valu
and

Fu
Fig

The
with
toe-

The
bas

of intermediate minimum F

load

Furt
Tab

IMPORTAN1
only relevar
of this Inte

This will autd
the test sam
inclination ar

For this rea
determined (
sample acc
to 16.1.1 b) 3
angle y=0°

€S Fcmax (18t maximum of loading profile), Fg.,;

her guidance on the description and specification of the profile of the test force F(is giv
re 3 and Tables 10 and 11 and also by equation (4) of 13.4.2.9.

profile (curve) of the tilting angle 1¢) of the foot platform, determining its pefiodical oscil
in the range of — 20° < y < 40° specified for the period between the instants of heel contad

off (see Figure 6).

description and specification of the profile of the tilting angle x(¢) of\the foot platform is prir
ed on the values y4 = — 15° (instant of 1st maximum F;,,, of loading profile), ycmin = 0° (in
emin Of loading profile) and » = 20°.(instant of 2nd maximum Fy|
ing profile), specified in Table 8.

her guidance on the description and specification of theprofile of the tilting angle y(z) is giv
le 11 and also by equation (3) of 13.4.2.8.

[ — The progression of the lines of action ©f the resultant force Fp addressed in b)
t to the reference test loading conditionsfor the cyclic test, since the concept of the

matically determine the individual“position of the bottom load application point Pg on the f
ple relating to the specific yalue of tilting angle xr,) of the foot platform and the indi
d magnitude of the resultantforce Fg.

son the configuration (of) the test set-up for the preparation of test loading [see 16.1.1
nly by the position ‘of) the top load application point Pt relevant to the foot length L of thg
brding to b) 1).“and an appropriate initial tilting position of the foot platform. Accg
), an appropriate’initial tilting position of the foot platform is determined by the temporary

elevant to thelinstant of the intermediate minimum F, of the loading profile.

cmin

n (intermediate minimum of loading profile)

en in

ation
t and

narily
stant

nax of

en in

2) is
tests

national Standard allows each sample’/of ankle-foot device or foot unit to develdp its
individual performance under load corresponding-to its individual design.
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F,, force component transverse to line of application of test force

Fg resultant force

Fp force component perpendicular to foot platform

F; force component tangential to foot platform

a inclination angle of line of action of resultant force F»

£ angle between resultant force Fz and force component Fp determining ratio F;/Fp
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Figure A.1 — lllustration of different components of loading
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Dimensions in millimetres

=
==

F—
=
=

Key
1 symbolic view of foot

1, u axes of coordinate system
Cy effective knee-joint centre
C, effective ankle-joint centre

Y

Py
{

@  top load application points relevant to indicated foot length L (Reference: PT, o6 for L =26 cm).
Figure A.2 — lllustration of the dependence of the position of the top load application point P; on the

70

foot length L — (see A.2.2.3)
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Annex B
(informative)

Guidance on the application of an alternative static ultimate strength test

B.1 Background statement

Due
betwgen 100 N/s and 250 N/s, specified in 16.3.1.5 and 16.3.1.11 for the static ultimate strength
too Iqw.

To a
rates
1 kN

This
and/(
loadi
mant

If the|
proce
of tes
addit

NOTEH
separ

B.2

a)

b)

d)

o the characteristics of most non-metallic materials used in lower limb prostheses, the rate

idress this, an alternative static ultimate strength test is proposed in this anfiex, which a
of loading to be specified by the manufacturer/submitter of the sample under test. (Rate
s and 5 kN/s are considered to be appropriate.)

alternative static ultimate strength test is intended to be applied ¢o"samples with mater
r construction features which render them unable to sustain the required ultimate test forc
g specified for the standard static ultimate strength test previeussly referred to (e.g. structu
factured from materials subject to significant creep).

static ultimate strength test specified in 16.3.1 is conducted at a rate of loading higher than|
dure includes the application of the static proof test specified in 16.2.1 and thus, if the req

onal static proof tests are unnecessary.

This alternative static ultimate strengthtest was first developed for the principal structural

Test procedure
Carry out steps 16.3.1.2.10-16.3.1.4 (16.3.1.8 to 16.3.1.10) of the static ultimate strength test.

Proceed with 16.3.4:5 (16.3.1.11) in the alternative way addressed therein and incre
force Fy (F,) at(the higher rate specified in the test submission document [see 12.3.4
anufacturerfsubmitter of the test sample under test until the test sample fails, or the test
ttains the-value of the ultimate test force Fis, yoper level (Fosu, upper level) Without failur
ample,

ecord the rate of loading and the highest value of the test force F, (F,) reached during

of loading of
test, may be

pplies higher
5 of between

al properties
b at a rate of
ral members

250 N/s, the
lired number

t samples from the prescribed batch complies with<the performance requirements as specified in 16.3.2,

tests and the

ate structural tests on ankle-foot devices and foot units of ISO 10328:2006. It has been adopted for the purposes of
the stptic ultimate strength test of this International'Standard.

hse the test
L b)] by the
force Fy (Fy)
e of the test

D

the test and

hether failure has occurred

If the test sample satisfies the performance requirements specified in 16.3.2, subject it to the static proof

test specified in 16.2.1.1 and record the results.

To claim compliance with 16.3.3 and this annex B, the condition addressed in 16.3.3 b) shall be met.

Record whether or not the test sample meets this condition.
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Annex C
(informative)

Guidance on the application of an additional test loading level P6

C.1 Background statement

Field experiince has shown that there is a need for lower limb prostheses which sustain loads above the]level
covered by tg¢st loading level P5.
In order to allow the structural testing of such prostheses on a uniform basis, an additional test lopding
level, P6, is |proposed in this annex. Additional test loading level P6 is derived from data* acquired|from
measuremerjts and testing of existing products in service. As an interim measure, pending validation| it is
suggested thiat the test loading conditions specified in C.3 are appropriate.
NOTE Additional test loading level P6 was first developed for the principal structural testS and the separate stryctural
tests on ankletfoot devices and foot units of ISO 10328:2006. It has been adopted for the purposes of the static and|cyclic
tests of this Infernational Standard.
C.2 Test forces of the proof test of end attachments
The test forces of the proof test of end attachments shall be as specified in Table C.1
C.3 Test Ipading conditions
a) The test|dimensions shall be as specified in.-Tables 6, 7 and 8.
b) The test|forces and the prescribed number of cycles shall be as specified in Table C.2.
Table C.1|— Test forces of the proof test of end attachments for test loading level P6 (see 13.2.4.1)
End attachments for Stabilizing Settling test Proof tpst
) e test force, force, F; forcq,
Test loading condition . b . b
Fotabs (FRrstab) (FRset) Fpa’ (Frpa)
Test procedure Heel loading Forefoot loading N N
Fqat y=—15° F,at y=20° N
. 1273; (1 280) | 6 681; (6/720)
All tests= 56
. 1 256; (1 280) | 6 593; (6 720)

2= 1.2F

The relationship between the values of F, and Fg,
and a, specified in A.2.3. The values of Fg

End attachments that satisfy the stiffness requirements of the proof test of end attachments for proof test force
Su unoer level OF test loading level P6 specified in this table are suitable for the static and cyclic tests of this International
Standard carried out at test loading level P6 and at all lower levels.

For sets of end attachments, individually designed to the specific requirements of the test loading conditions of the static and cyclic
tests of this International Standard and/or to the specific requirements of the ankle-foot devices or foot units submitted for test,
particular conditions may apply (see the OPTION described in 13.2.2.1).

(placed in parentheses) is determined by equation (A.5), using the values of «,
. are calculated from the relevant values listed in Table A.1 (see A.2.3), using the
factors specified in Table 3. Which set of values applies depends on how the assembly of end attachments is placed in the test
equipment (see 13.2.2.2.3).
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Table C.2 — Test forces for all tests and prescribed number of cycles for the cyclic test,
for test loading level P6 (see 16.2, 16.3 and 16.4)

Test loading condition

Unit
Test procedure and test force Heel loading, F;, Heel loading, 7y,
o F 2784 —
5 Static proof test force 1sp N
ko Fogp — 2747
o
E. F1su, lower level N 4176 -
‘.‘;; FZSU lower level 4 121
Static ultimate test force -
; F1su, upper level N 5 567 [
FZSU, upper level - 51494
1st maximum value of pulsating
test force Fiemax N 1591 B
Intermediate minimum value of
pulsating test force Femin N 063
2nd maximum value of pulsating
test force Facmax N o 11570
S Fio (= Fyep) 2784 L
q Final static test force 1fin 1sp N
< Fofin (= F2sp) - 2\747
Prescribed number of cycles 1 2 x 108
NOTE The specific values of the different test forces are based on reference values, as described in A.2.2.2.
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