INTERNATIONAL ISO
STANDARD 22675

Second edition
2016-06-01

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

Protheses — Essais d’articulations’cheville-pied et unités fle pied —
Exigences et méthodes d’essdi

Reference number

— TR — ISO 22675:2016(E)

ISO

N\
= © IS0 2016


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 vi
IIMETOUICEION. ..o vii
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ... 2
4 Designations and symbols of test forces w2
5 Strength and related performance requirements and conditions of use....... . SO} e 3
6 Coordinate system and test configurations ... S

6.1 LT3 1<) - OSSR, (o S

6.2 Origin and axes of the coordinate system.......

6.3 Reference points ...

(TR T V1] o o) o o1 O

6.5 Line of application of test force F..........cny

6.6 Lines of action of resultant reference forces Fr1 and Fr3

6.7 Longitudinal axis of the foot and effective ankle joint centre............cfic 6

6.7. 1 GENETAL ooy e

10

11
12

6.7.2  Longitudinal axis of the foot
6.7.3 Effective ankle-joint centre, Ca

Test loading conditions and test loading levels:,...............c o, 8
7.1 Testloading CONAITIONS ... B e 8
7.2 Test 10adiNg LEVELS ...t 8
Values of test forces, dimensions and-CYcCles ... e, 9

Compliance.........
9.1 General
9.2 Particular arrangements and requirements concerning the part required to

connect an ankle-foot device or foot unit to the remainder of a prosthetic strugture...... 17

9.2.1  Arrangenmients fOr tESTING ...t e 17

9.2.2  Requirements for claiming cOMPaNCe ..., 17
9.3 Number of tests’and test samples required to claim compliance with this

Internati@nal StANAArd.........cooe e

9.4 Multiple-ise of test samples.

9.4,K ) General.......ccoocccr.

9,42~ Restriction.....
9.5 _(Testing at particular test loading levels not specified in this International Standard.......... 18
TESESAIMPLES ... e 19
10.1  Selection of teSt SAMPIES ... S 19

1011 General ... 19

10.1.2 Selection of ankle-foot devices and foot units of appropriate size of foot.............
10.2  TYPES Of tEST SAMIPLE ..o

10.2.1 Complete structure.

10.2.2  Parti@l SEIUCTUTE w...ooooceee e
10.3  Preparation Of teSt SAMPIES ...

10.4 Identification of test samples...
10.5 Alignment of test samples
10.6  Worst-case alignment position of teSt SAMPIES ... 21

Responsibility for test preparation

Test SUDMISSION AOCUIMIEIIT .............ooooiiiiii et
12.1  GENETAl FEQUITEIMEIITS ...ooooooeeeeeeeieeiesieeeeeeesieessessssee s
12.2 Information required fOr teSt SAMPIES ... 24

© 1S0 2016 - All rights reserved iii


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

13

14

15

16

17

18

19

20

12.3 Information required for tests

12.3.1  General...ees

12.3.2 FOT @l ESES o eeeeeeeeeeeeneeeeee

12.3.3 For the static proof test and the static ultimate strength test ... 25

12.3.4 For the static ultimate Strength test. ... 25

12.3.5  FOT ThE CYCIIC TOSE oo 25
EQUUEPITIEIIT ...
13.1 General...........
13.2  End attachments

13.2.1  General...iee

1229 Dyoofiact
B Sre ry ~py - I

afand otia oo antc
TUUT LTLOUL UL CITU AdALLAUIIIIICIICO....

13.3]  JI (OPTIOMNAL) oo M)
13.4]  TeST @QUIPIMIEIIT ..oooocciieiiiiese s ey
13.4.1 Test equipment to perform static heel and forefoot loading
13.4.2 Test equipment to perform cyclic 10ading ... Zorsireins
ACCUTACY ...y e 37
00 T =5 4 <) - Y OSSOSO == SN S 37
14.2| Accuracy of @QUIPIMENT ... By oo e 37
14.3| Accuracy Of PrOCEAUTE. ... G S e 37
TESEPTINCIPLES........oooooco s sssssse s s
15.1] General......enn

15.2| Static test procedure
15.3| Cyclic test procedure

TESEPTOCEAUIES ..ot A e
16.1| Testloading requirements............ccccc...
16.1.1 Preparation for test loading
16.1.2 Testloading conditions.....
16.2| Static proof test......ie
16.2.1 Testmethod.......co Do
16.2.2  Performance reqUITEIMBIIE . ... e
16.2.3  Compliance CONAITIONS. ...
16.3| Static ultimate strength test
16.3. 1  TeSt M RO .y
16.3.2 Performancelrequirements
16.3.3 Complian€e conditions.....
16.4| Cyclic test . hi Tl

16.4.1 Testarethod
16.4.2 Pepformance requirements

16.4.3 _ Compliance CONAITIONS ...
Test{laboratory /facility LO@. ... | 57
171 GENETAl TEQUITEIMIEIITS ...ooooooeeieiieieieeie et e 57
17.2] CSPECIfiC TOQUITEIMEIITS ....ooooerir oo 57
TE@SE T@POTL........co e 57
18.1  GENETAl TEQUITEITIEIITS ...oooioieeeieieiie i 57

18.2  Specific requirements....
18,3 OPTIOTIS e

Classification and designation
191 General ..
19.2 Examples of classification and designation

LABD@IIITIEG ...
20.1 General

20.2  Use of mark “*)” and warning SYMBOL. ... 60
20.3  Examples of label TAYOUL ... 60
20.4  LAD@L PLACEIMEIT ..ottt 61

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

Annex A (informative) Reference data for the specification of the test loading conditions

and test loading levels of this International Standard...............c e 62
Annex B (informative) Guidance on the application of an alternative static ultimate

SEFEIIGEI ST ..ot 70
Annex C (normative) Application of an additional test loading level P6, P7,and P8.......................... 71

Annex D (informative) Summary of the records to be entered in the test laboratory/facility log...73
Annex E (informative) Information on Technical Report ISO/TR 226761111 ... 79

Annex F (informative) Reference to the essential principles of safety and performance of
medical devices according to IQnI/TD 16142

23 10) 1 10 03 01 0] 1SS == IS 91

© ISO 2016 - All rights reserved v


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:

2016(E)

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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This International Standard offers alternatives to the structural tests on ankle-foot devices and foot
units specified in 17.2 of ISO 10328:2016, which still suffer from several “weaknesses”, such as:

a) theinconsistency of the lines of application of the heel and forefoot test forces with tho

se of the test

forces of test loading conditions I and II for the principal structural tests specified in 16.2 (static

tests) and 16.3 (cyclic test) of ISO 10328:2016;

b) the unrealistic course and magnitude of loading in the phase between the instants of maximum

heel and forefoot Innding during the cvclic test:

c) the effect of periodical “stepping in a hollow” during the cyclic test, resulting from's
lheel and forefoot loading at different angles.

multaneous

In tHis relation it is important to note that the complexity of the test equipment requjired for the

testing of ankle-foot devices and foot units specified in this International Standard is low,
to that of the test equipment required for the corresponding separate-striictural tests
[SO 10328:2016. Apparently, basic components of both types of test equipment are simila
re-uged in a modified design.

comparable
specified in
" and can be

Finally, it has to be noted that the potential of the general concept applied to the test| procedures

spec]fied in this International Standard allows other applications'directed to the assessme
perfgrmance characteristics of ankle-foot devices and footunits that may be of relevance i

NOTH Further guidance on the specification of the test loading conditions and test loading

t of specific
the future.

evels and on

the dpsign of appropriate test equipment is given in a separate document, published as a Technicdl Report (see

Bibliggraphy).
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INTERNATIONAL STANDARD

ISO 22675:2016(E)

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

1 Scope

units

IMPORTANT — This International Standard is suitable for the assessment of the conformity of

of IS0 22523:2006 (see NOTE 1). Prosthetic ankle-foot devices and foot units en
whigh have demonstrated their compliance with the strength requirements'spec

of 150 22523:2006 through submission to the relevant tests of 1SO 10328;2006, n

retested to this International Standard.

WARNING — This International Standard is not suitable to serve as a guide for the se

specific ankle-foot device or foot unit in the prescription of an individual lower limb
Any disregard of this warning can result in a safety risk for amputees.

This[International Standard primarily specifies a cyclic test progedure for ankle-foot devi
unitgy of external lower limb prostheses, distinguished by the{otential to realistically sin
loading conditions of the complete stance phase of walking frem heel strike to toe-off that
to the verification of performance requirements such as strength, durability and service lif]

This
desig
reali

potential is of particular importance for the assessment of the performance of a varig
ns of ankle-foot devices and foot units with specific characteristics that will only dé
stic conditions of loading.

In addition, this International Standard specifies a static test procedure for prostheti
deviges and foot units, consisting of a static proof test and a static ultimate strength test, di
besides other features, (see NOTE 2) by-the potential to generate heel and forefoot forcg
action conforming to those occurring.adt the instants of maximum heel and forefoot loadin

cyclif test.

The
detel
locor

loading conditions addressed in the third paragraph are characterized by a loa
'mined by the resultant ¥ector of the vertical and horizontal (A-P) ground reaction for
notion profile determiined by the tibia angle.

The {
form|
proc

est loading conditions specified in this International Standard are characterized by s
ats of thesedoading and locomotion profiles, to be uniformly applied by the cyclic an
bdures to-each sample of ankle-foot device or foot unit submitted for test.

Acco
foot

rdingtothe concept of the tests of this International Standard, each sample of ankle-fq
Init submitted for test is, nevertheless, free to develop its individual performance und

ified in 4.4
he market,
ified in 4.4
eed not be

lection of a
prosthesis!

ces and foot
hulate those
are relevant
b,

ety of recent
velop under

c ankle-foot
stinguished,
s at lines of
o during the

ding profile
ces and by a

fandardized
d static test

ot device or
er load.

NOTE 1

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 II for the principal structural tests specified in ISO 10328:2016, 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
[SO 10328:2016.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

ISO 8549-1:1989, Prosthetics and orthotics — Vocabulary — Part 1: General terms for external limb
prostheses and external orthoses

IS0 10328:2016, Prosthetics — Structural testing of lower limb prostheses — Requirements and test methods

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8549-1:1989 and the
following apply.

31

proof strength
static load rrf

foot unit an

3.2
ultimate st
static load 1

presenting an occasional severe event, which can be sustained by the ankle<foot devi

still allow it to function as intended

rength

epresenting a gross single event, which can be sustained by the“ankle-foot device oj

unit but which could render it thereafter unusable

3.3
fatigue stre
cyclic load t

3.4

batch

set of test s
to undertalf
Standard

ngth

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

hmples of an ankle-foot device or foot unit.sabmitted together to a test laboratory/fa
e tests to demonstrate compliance with“one or more requirements of this Internat

4 Desig
The design

ations and symbols of testforces

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

Table 1(— Designations and symbols of test forces

Designation Symbol
Test{orees F, F1, F2
Settling test force Fset
Stabilizing test force Fstab
Proof test force of end attachments Fpa

Ce or

foot

cility
ional

pal : £ c b 1/c £
SLALIU PIroortest 101 Ul et/ 10rcroot

Flsp; FZsp

Static ultimate test force on heel/forefoot

Fisuw F2su

Pulsating test force
1st and 2nd maximum value of pulsating test force
Intermediate minimum value of pulsating test force

Final static test force on heel/forefoot

Fe(8); Fe(y)
Ficmax, F2cmax
Femin

F1fin, F2fin

NOTE  Further details of the test forces listed are given in Table 3.
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5 Strength and related performance requirements and conditions of use

5.1 According to 4.4.1 of ISO 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

folloy

The
a)

and

b)

The
and

NOTH
be sp|
ankle

that

tog

In order to satisfy the general requirement in 5.1 for a specific ankle-foot device ,orf
ving safety concept shall apply:

device shall

¢omply with the requirements of this International Standard (see 9.1¢cand 9.2) for a
loading level (see 7.2)

Ibe used in accordance with the body mass limit specified by.the manufacturer in con;
the intended use of that device (see NOTE).

fonditions in a) and b) are regarded in both the classifi¢ation and designation of ankle
foot units according to Clause 19 and their labelling-according to Clause 20.

The statement of the body mass limit not to he exceeded by amputees is part of the condit
ecified, with justification, by the manufacturer in his written instructions on the intended us
-foot device or foot unit, taking account of all\other factors affecting the loads expected to |
dnkle-foot device or foot unit by amputeesy(see Clause A.1).

Table 2 — Categories of strength addressed in this International Standard
rether with the related performrance requirements and test methods for their ve

pot unit, the

specific test

ideration of

foot devices

ions of use to
b of a specific
e exerted on

Y

rification

C

a

tegory of strength Related performance requirement 2 Test method for ver

fication

Prog

Structure shall sustain static loading by the
proof test forces F1sp and Fsp at the prescribed
values for the prescribed time (see 16.2.2).

Static proof test (16.2.1),

f strength (see 3.1) applying heel and forefod

successively
t loading.

Ultin

Structure shall sustain static loading by the
ultimate test forces Figy and Fgy at the pre-
scribed values (see 16.3.2).

Static ultimate strength
separately applying heel
loading.

nate strength (see'3.2)

test (16.3.1),
and forefoot

Fatigue strength (See 3.3]

Structure shall sustain successively (see 16.4.2)

1) cyclicloading by the pulsating test force
Fc(t) or Fc(y) at the prescribed profile for the

Cyclic test procedure (16

4.1),

repeatedly applying a lo

nding profile

prescribed number of cycles and

2) final static loading by the final test
forces F1fin and Fafip at the prescribed values
for the prescribed time.

forefoot loading.

simulating the stance phase of walk-
ing, followed by final static heel and

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 10328:2

016.

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 ford

6.2 Origi

The origin 4
which is st4
bottom plan

If a test san
correspond,

a) The orig

b) The u-a
effectiv
the pro:

NOTE

relevant
towards
the posit

c) The faX
is forwd

e and for the alignment of test samples within the coordinate system.

h and axes of the coordinate system

ind the axes of the coordinate system are specified in a) to c) in relation-to a prost
nding on the ground in an upright position. In Figure 1 the ground istéepresented b
e B.

ple is not in the vertical position, the axes of the coordinate gystem shall be rotat

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

kKis extends from the origin 0 perpendicular to the bottom plane B and passes throug
e ankle-joint centre Cy, specified in 6.7.3 (see Figure 1). Its positive direction is upward
cimal direction).

The u-axis also passes through the effective’khee-joint centre Cx (see Figure 1). This m
to the setting-up of test samples of specific designs of ankle-foot devices or foot units which e
the knee unit of a lower limb prosthesis afnd which, therefore, may also require the knowled
ion of the effective knee joint centre.

is extends from the origin 0 perpendicular to the u-axis (see Figure 1). Its positive dire
rd towards the toe (in the anterior direction).

hesis
y the

bd to

h the

Is (in

hy be
ktend
ge of

ction
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A
5
3
‘B f
Key
B bottom plane (see 6.2)
0 origin of coordinate system [see 6.2 a)]
u (upward) axis of coordinate system [see 6.2 b)]
f (forward) axis of coordinate system [see 6.2 c)]
Ca effective ankle-joint centre [see 6.2 b) and 6.7.3]
Ck effective knee-joint centre [see NOTE of 6.2°b)]
Pr top load application point (see 6.3)
Pk1, Bk2  knee load reference points (see 6.3)
Pa1, a2 ankle load reference points (see 6:3)
Pp1, BB2  bottom load application points<(see 6.3)
1 line of application of test:farce F (see 6.5)
2 line of action of resultant reference force Fr1 (heel loading) (see 6.6)
3 line of action of resultant reference force Fry (forefoot loading) (see 6.6)
Figure 1 — Coordinate system with reference parameters
6.3 | Reference points
The ‘eference pomts determme the position of the line of appllcatlon of the test force F ($ee 6.5) and
the li oading) (see 6.6

and Flgure A )w1th1n thef u- plane of the coordmate system(see 6 2 and Flgure ) he coordinates of
the reference points are as follows:

— top load application point (see NOTE 1), Pt (f1, ut);
— knee load reference point, Px (fk, ux)

— ankle load reference point (see NOTE 2), Pa (fa, ua);
— bottom load application point,  Pp (fg, 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).

© IS0 2016 - All rights reserved 5
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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 Fra.

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

NOTE1 Ifappropriate, the dependence of the position of the top load application point Pt (f1, uT) on the foot
length L is indicated by the additional suffix ‘L’ in the form P 1, (fT 1, ut, 1) (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

FiguresA.2 a

nd E.4).

NOTE 2  If the ankle load reference point Py (fa, ua) describes the position of specific lines of action as
illustrated in[Figure 1 for heel loading by resultant reference force Fr1 and forefoot loading by resultant refefence
force Frp, this may be indicated by the additional suffixes ‘1’ for heel loading and ‘2’ for forefoot loading’jn the
form Pa1 (fa1, ua1) or Paz (faz, ua?), if appropriate (see A.2.2). The additional suffixes ‘1’ and ‘2’ are-also uded to
identify the fh-offsets addressed in 13.2.2.2.1 and listed in Table 4.

6.4 TestforceF

The test forge F is a single load applied to the top load application point Pt spegified in 6.3 along it line
of applicatidn specified in 6.5.

NOTE Dwring testing, a force component, Fy, perpendicular to the line<of application of the test fdrce F
develops as shown in Figure A.1 on the test machine.

6.5 Line of application of test force F

The line of application of the test force F passes through the*top load application point Pt parallel to the
u-axis (see Higures 1, 5 and A.1).

6.6 Lineg of action of resultant reference forces Frq and FRry

The lines of action of the resultant referenceférces Frq and Fry (see Figure A.1) pass through the
reference pgints specified in 6.3, intersecting.dt the top load application point Pt [see also 15.1 d)].[They
determine the directions of static and maximum cyclic heel and forefoot reference loading (see A.4.2).
NOTE Far further background information see also A.2.4.

6.7 Longjtudinal axis of the foot and effective ankle joint centre

6.7.1 General

In order to dlign thetest sample within the coordinate system (see 6.1 and 6.2) it is necessary to Iqcate
a) thelongitudinal axis of the foot (see 6.7.2);

b) the effective ankle-joint centre (S€€ 6.7.3)-

Ifthe 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.

© ISO 2016 - All rights reserved
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6.7.3 Effective ankle-joint centre, Cy

6.7.3.1 Locate the effective ankle-joint centre Cp as described in 6.7.3.2 to 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.

sysubmitter’s

6.7.3.4 The effective ankle-joint centre Cp lies

a) 11 a vertical plane passing through the longitudinal axis of the foot;
0 mm above the bottom surface;
c) qquarter of the length of the foot from the most posterior part of.ithe foot.

Dimensions in millimetres
Ca

80

1 0,25L

~

A
Y

eSS

Key

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

Ca  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 hy = 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
Ca (see 6.7.3)
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7 Testloading conditions and test loading levels

7.1 Testloading 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, F¢(t) or F.(y), applied to the top of the test sample while this is supported by a foot platform w

vhich

performs an

The two dif
applied to t

gular movement following a specific profile of tilting angle, y(t).

ferent test loading conditions of the static tests are characterized by a specific test foy
he top of the test sample while this is supported either on the heel or on théforefoot

foot platform which is fixed at a specific tilting angle, y.

Each testlog
single event

Each test 104
due to the e
the foot leng

The test loa
of applicatid
Clauses 15 4

NOTE Fq

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

ding condition is applicable to test samples of ankle-foot device$.and foot units of anyj
stablishment of a relationship between the position of the toprload application point P
th L (see Figures 2, 4 and A.2).

Hing condition(s) of each type of test are addressed jn-Fable 12 together with their mg
n and specified in the relevant Tables 3 to 11 of Clause 8. Further information is giv|
nd 16.

r further information see Annex A.

7.2 Testloading levels

7.2.1 The
locomotion

load actions referred to in the fir§t paragraph of 7.1 vary with individual physical paramg

prosthesis are needed and, consequently;“different test loading levels are required, each being spe

by individug
The series P

NOTE Fq

7.2.2 The
governed by

The val

| values of dimensions and-oads.

r further infornration see Annex A.

a safety>concept, characterized in the following manner (see also Tables 3 and 9).

les. of the test forces Ficmax and Faemax of the cyclic test according to 16.4.1 are sef

level wh

nnnnnnnnnnnnnnnn huthaloacamation daba A nninnd F“CI

ce, F,
by a

bther

size,
r and

nner
en in

pters,

characteristics of the amputee and other factors. For these reasons different categories of

rified

testloading levels designated as given in 7.2.3 shall apply to lower limb prostheses for adlults.

specificatioh of the test loading conditions of each of the test loading levels listed in 7.2.3

at a
the

el cavarctha £l vangn aflaod
I ECOVETrSH e T AR g - 010363t oS aIstro56 6o ytne16€

UmoTrOTr ot oty o COTTT

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

The corresponding values of the test forces Fisp and Fsp of the static proof test according to 16.2.1

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

prosthe

ses, taken in clinical or technical service.

The specification of all test forces takes account of records on component failures of lower limb
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7.2.3 Designation of test loading levels for adults is given below.
Test loading levels: P3, P4, P5, P6, P7 and P8

NOTE 1 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 levels P6, P7, and P8 have 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. 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, and for P7 and P8 (pending validation), as an interim measure. Further test
loadifig Tevels will be defined, iIf necessary.

8 Values of test forces, dimensions and cycles

Forces and twisting moments; segmental lengths, offsets and angles; prescribéd number ¢f cycles are
addressed.

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

— {est forces;

— (dlimensions such as segmental lengths, foot lengths and coprdinates (offsets);
— ¢ycles (prescribed number of loading cycles)

Figure 3 illustrates thresholds for the loading profile:gfithe cyclic test.

IMPORTANT — Annex E indicates how the adjustment of the tilting axis, TA, of the fopt platform
in d¢pendence on the foot length, L, specified by the values listed in Table 7, can belavoided or
limited by transposing the top load applic¢ation point Pt (see E.3.4).

Table 3 —=Test forces and relevant references

Reference
Test force 2
Subclause | Table Relevant
test

Settling test force Fset = 0,8 Ficmax Proof test
Stabllizing test force Fstab 13.2.2 5C1 of end at-
Prodf test force onénd attachments Fpa =1,2 Fsy, upper level tachment
Statilc proof testforce on heel Fisp=1,75 F1 ;

. sp cmax 16.2.1 9,C.2 Static proof
Statifc proeftest force on forefoot F2sp = 1,75 Focmax test
Statilc ultimate test force on heel F1su,lowerlevel =1,5F1sp
- lowerfevet F1su,upperlevel =4,UF1sp .

level Static
- upper leve i

1631 | 9,C.2 ““‘matﬁ
Static ultimate test force on forefoot Fasu,lowerlevel = 1,5 F2gp strengt
test

- lower level F2su,upperlevel = 2,0 Fasp
- upper level
Pulsating test force Fe(t); Fe(y)
1st and 2nd maximum value of pulsating test force  Ficmax, F2cmax 13.4.2, 9,C.2, | Cyclictest
Intermediate minimum value of pulsating test force Femin 1641 |(10,11) | procedure
Final static test force on heel / forefoot F1fin, F2fin
a  The test forces Fset, Fpa, Fsp and Fsy are determined using appropriate factors.
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Table 4 — Values of bottom offsets fg1, 1, (heel) and /g2, |, (forefoot) for given values of foot

length

L, 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

Footlength L

cm 20 [ 21 [ 22|23 24 |25 |26 |27 | 28|29 ]30]31]

32

fB1,La

f81,1.=/B1, 26 (L/26)

-32[-33|-35|-36[-38|-39|-41[-43|-44|-46[-47|-49]

-50

f82,1.=fB2,26°(L/26)

fB2,L

105 | 110 [ 115 | 120 | 126 | 131 [ 136 | 141 | 146 | 152 | 157 | 162,

167

a  The valud

For the val

s of fB, 26 are determined by the condition (fB, 26 = fT, 26) / uT, 26 = (fa, 26 = fT, 26) / (UT, 26 — UA, 26)-

es of fa, 26 see A.2.2.1 d); for the values of ua, 26 and ur, 26 see Tables 6 and 7.

Table 5 —

Test forces of the proof test of end attachments for test loading leyéls P5, P4 and
(see 13.2.1)

P3

End attachments for Stabilizing

Settling test | Proof

Test proce+
dure

test force,
Fstab; (F R~
stab)

N

forcd
F, pas (F R
N

Test loading condition force,

Fset; (FRset) b
N

Test
loading
level

Forefoot loading
Fpaty=20°

Heel loading
Fiaty=-15°

est

)

a) b

All tests a

. 5345; (5

1018; (1024)

376)

P5

1005; (1024) |5 275; (5

376)

939; (944) |4927; (4

056)

P4

50 926; (944) |4863; (4

956)

ba 732; (736) (3 86)

384%;

b

. 722;(736) [3791;(3

864)

For the additi

a  End atta
Fpa =12 Fsu,l
International

For sets of ¢
and cyclic tes
submitted for

b The relat
values of a1 4
A.2.3),using 4]
placed in the {

bnal test loading levels P6, P7, and P8; the test forces are specified in Table C.1.

hments that satisfy the stiffnessi.requirements of the proof test of end attachments for proof test fi
pper level Of a specific test loading level specified in this table are suitable for all static and cyclic tests 0
Standard carried out at this specific test loading level and at all lower levels.

nd attachments, individually designed to the specific requirements of the test loading conditions of the
Ls of this InternationahStandard and/or to the specific requirements of the ankle-foot devices or foot
test, particular conditions apply (see the OPTION described in 13.2.2.1).

onship between the values of Fx and Frx (placed in parentheses) is determined by Formula (A.5), usin
nd ay speeifiéd in A.2.3. The values of Frx are calculated from the relevant values listed in Table A.1
he factorsspecified in Table 3. Which set of values applies depends on how the assembly of end attachme
est equipment (see 13.2.2.2.3).

brces
f this

btatic
units

g the
(see
nts is

10
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Table 6 — Total length of test samples and segmental lengths of end attachments

Dimensions i

n millimetres

Anng

a 1]
Exanf
and (

-
to th
-
level
-
to th
b

c
the iy
valug

x C [see C.3 a)].

, where

of 250 mm.

he total length of test samples can be achieved by differeént combinations of segmental lengths of end
ples of combinations of segment lengths, typical of thedifferent types of end attachments, are listed in

olumn A specifies the segmental lengths of a test sample set-up using end attachments extending from
e top load application level,

olumn B specifies the segmental lengths of a'test sample set-up using end attachments extending fron
At uc = 250 mm [see c)] to the top load d@pplication level, and

olumn C specifies the segmental lengths of a test sample set-up using end attachments extending from {
e top load application level. This.$pecific set-up is illustrated in Figure 4.

he value of ur, |, is dependent,on the foot length L, as indicated. The foot length L is shown in Figure]
speciffied in Table 7. The dimensionur, 1, is shown in Figures 4 and 5 and specified in Table 7.

he value of uc specifiésany connecting level between the knee and ankle level, to be determined in co
hdividual design of ankle-foot device or foot unit under test. For the example used in this table, uc has h

wlevel Typical combinations of segmental lengths of end attachments 2
A B C
uT,Lb _ — —
uT, 26 ~ UK = 78
(ut, 1. - ux = Total length - 500)
ur, 26 — Uc = 328
UK — —
(T .= uc=Total fengtir=250]
uT, 267 \UA F 498
[uT, 1 - uA 5578-(L/26) - 80]
ud=250¢ (ug - ua) Any foot length = 420 — _
(uc - up) = 170
Up — _ o
UA, Any foot length = 80 uA, Any foot length = 80 uA, Any foot length = 80
Zero — — —
Tot4l length a ur, 26 = 578 ut, 26 = 578 ut, 26 = $78
T,LP ut 1, = 578-(L/26Y; (L in cm)
The fotal length and the segmental lengths also apply to the additiohal test loading levels P6, P7, and P8 gs specified in

attachments.
columns A, B

the knee level

a connecting

he ankle level

s 2 and 4 and

hsideration of
een given the

© ISO 2016 - All rights reserved
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Table 7 — Coordinates of top load application point Pt and tilting axis TA of foot platform based
on given values of foot length L, for all test loading levels

Footlength L a,b
cm
Test 20 | 21 | 22| 23|24 | 25 | 26 |27 | 28| 29 | 30 | 31 | 32
Subject p;z:s' Related values of f- and u-offsets of Pt ¢ and TA d
Direc- Numerical value
tion and
location mm
o = ((L/26
Position L fr,1.=f1,26'(L/26)
of top load ’ 17 |18 | 19 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 25 |26 || 27
S All tests
application ut, 1, = uT, 26°(L/26)
int, Pt ¢ ur,
pomnt, T Ul 445467489 511|534 | 556 [ 578 600 [ 622 | 645 [B67 | 689 [|711
=0,365-L
Position of fraL fraL
tilting axis " | 73] 77 | 80| 84|88 91|95 99 |102¢106 | 110 | 113 [|117
All tests
TA of foot ura L=0,1.L
latform d UTA, L :
prariorm vl 2021 [ 22232425 [ 26| 27 D28 290 30 ] 31 [[32
The specified|dimensions also apply to the additional test loading levels P6, P7, and P8\as specified in Annex C [see C.4 a)].
a  Thefootlength L is specified in cm, taking into account that in many countriesthe foot size determining the foot I¢ngth
is measured i cm.
b The seledtion of appropriate sizes of ankle-foot devices and foot units, for test purposes is not limited by the fange
given in this tpble. The formulae allow the calculation of f~ and u-offsets'af'PT and TA relating to any foot length L.
¢ See 6.3 and Figures 1, 4 and 5. (For further information see 16.1.%and A.2.2.3.)
d  See13.4.2.3 and Figure 5. (For further information see 16.1.1,'E:3.2 and E.3.3.)
Table 8|— Angles of toe-out position of foot-and specific tilting positions of foot platform,
for alltest loading levels
Angles
Subject Test procedure . . Numerikcal
Event Direction 2
value/degree
Toe-out posjtion of foot Allkests . r 7

(see Figure 4)

Fixed tilting positions | Static prooftest |Heelloading, F1 Y1 -15
of foot platform and static ultimate ]

(see 13{4.1.3) strength test | Forefootloading, F> Y2 20
Instantanepus tilting 1st maximum value, F{cmax Y1 -15
p051t10n?0?£r£oot plat- Cyclic test Intermediate minimum value, Fcmin YFemin 0

(See 13428) 2nd maximum ‘IQII'ID’ F'Zuua)x ¥ 20

NOTE The specified dimensions also apply to the additional test loading levels P6, P7, and P8 as specified in Annex C [see
C.3a)].

a  The positive direction of the angles 7 and y is shown in Figures 4 or 5, respectively.

12
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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)

Test loading level (Py) 2 and test loading condition
(F1x F2x)
P5 P4 P3
Test procedure and test force Unit | Heel | FOre | geel | FOT® | Heel
foot foot Forefoot
load- load- load- .
. load- . load- . loading,
ing, ing ing, ing ing, Fy,
Fix Fox Fix Fox Fix
Static proof test Fisp N 2227 - 2053 - 1601 —
force Fasp — | 2198 | — |2026 | Cv 1580
Statjc test F1su, lower level N 3340 — 3079 — 2401 —
progedure| g »vic ultimate | F2su lowerlevel — 3297 | — [3039| — || 2369
test force F1su, upper level N 4 454 — 4106 )% | 3201 —
FZSu' upper level —_— 4’ 396 - 4 052 —_— 3 159
1st maximum
;’r?;“e of pulsat- Fiemax N | 1273 | —¢|1173 | — | 915 —
test force
Intermediate
minimum value
of Femin N 850 783 611
ulsating test
Cycliic test ?orce 8
prodedure
2nd maximum
;’;é“e of pulsat- Femax N — | 1256 | — |1158| — 903
test force
Final static test | Fifin (Z.F1sp) N 2227 - 2053 - 1601 -
force Fastn(® Fasp) — 2198 — 2026 | — 1580
Prescribed number-of cycles 1 2 x 106
NOTE The specific values of the different test forces are based on reference values described in A.2.3 arld specified in
Tablq A.1.
a For the additiona) test loading level P6, P7, and P8, the values of the test forces and the prescribled number of
cyclek are specified in Table C.2.
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Key

X  time in miilliseconds

Y forceinn
1 testforce

NOTE 1 The
duration. (Th

NOTE 2 The 1

Figure 3 —

1400

1200 / /
1,000 \ / /

800 /

600 l
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/

Iy \

xY

0 150 300 450 600

ewtons
F

oading period of 600 ms corresponds to the average stance phase time of a typical walking cycle[of 1 s
e remaining time of 400 ms ofthe'walking cycle corresponds to the swing phase.)

eference points a to h are gpecified in Table 10

Illustration of reference points for the establishment of thresholds listed in Table 1
for specification of the loading profile of the cyclic test

(=]
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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
In- Rate of loading/unloading
stant (Value relevant to test loading Test force F¢(t) at reference point
Refer- | (Time | Inter- level) N
ence after val kN/s
point heel |[oftime
con- Sym- |Value relevant to testloading level
tact) P8 | P7 | P6 | P5 | P4 | P3 bol
ms ms P38 P7 P6 P5 P4 | P3
¢! 0 Fe(ta) 0 0 0 0 0 0
115 178 | 15,4 | 13,3 | 11,1 |10,2| 8,0
D 115 Ficmax |2 038|176041521|1278|1 173|915
51
C 166 Ficmax |2 03811 7601 521|1278|1 173|915
103 -6,5(-56[-49|-41|-3,8(-29
8l 269 Femin (18361|1175|1016| 850] | 783 |611
62
g 331 Femin |1361|1175({1016| 850] | 783 | 611
102 64 | 56 | 48 | 40 |37 |29
f 433 F2emax|2011(1737({1501|125¢6|1158|{903
51
4 484 F2emax|2011(1737(1501|1256(1 158|903
116 |-17,4|-15,0/-13,0,-10,8(-99(-79
n 600 Fe(tn) 0 0 0 0 0 0
NOTE The loading period of 600 ms correspends to the average stance phase time of a typical walkinlg cycle of 1 s
duration (the remaining time of 400 ms of the walking cycle corresponds to the swing phase). Simulating thi§ stance phase
time{swing phase time-relationship in,a ‘cyclic test, a loading period of 600 ms corresponds to a test frequency f= 1 Hz.
For ofher test frequencies, preferablybetween 0,5 Hz and 3 Hz (see 16.4.1.6 and 16.4.1.7), the time intervals|between each
instapt after heel contact for which tates of loading/unloading or test force are specified in this table can easjly be adapted
by lirjear scaling.
Tlable 11 — Data specifying the values of tilting angle y(¢) and test force F.(¢) illustrated in
Figure-6 in 30 ms time increments for guidance on their application
Time Tilting angle y(¢) Pulsating test force F(t)
(Instantafter heel of foot platform (Value relevant to test loading level)
contact)
P5 P4 P3
ms degree N N N
0 -20,0 0 0 0
30 -19,5 331 306 238
60 -19,0 663 612 477
90 -18,0 996 919 716
120 -16,5 1221 1126 878

NOTE

The loading period of 600 ms corresponds to the average stance phase time of a typical walking cycle of 1 second
duration. (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 cyclic test, a loading period of 600 ms corresponds to a test frequency
/=1 Hz. For other test frequencies, preferably between 0,5 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.

© ISO 2016 - All rights reserved
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Table 11 (continued)

Time Tilting angle y(t) Pulsating test force Fc(t)
(Instant after heel of foot platform (Value relevant to test loading level)
contact)
P5 P4 P3
ms degree N N N
150 -15,0 1273 1173 915
180 -13,0 1215 1120 873
210 =105 1092 1007 785
240 -75 969 893 697
270 -4,0 880 811 632
300 0 850 783 611
330 4,0 879 810 632
360 8,0 966 891 694
390 12,0 1086 1003 781
420 16,0 1204 1110 866
450 20,0 1256 1158 903
480 24,0 1198 1105 861
510 28,0 971 895 698
540 32,0 643 593 463
570 36,0 321 296 231
600 40,0 0 0 0
NOTE The |oading period of 600 ms corresponds to the average'stance phase time of a typical walking cycle of 1 sgcond
duration. (The remaining time of 400 ms of the walking cycle corresponds to the swing phase.) Simulating this sfance
phase time-sing phase time-relationship in a cyclic test, a loading period of 600 ms corresponds to a test freqyency
f =1 Hz. For ¢ther test frequencies, preferably between0;5 Hz and 3 Hz (see 16.4.1.6 and 16.4.1.7), the time increrhents
between each|instant after heel contact, for which values of tilting angle and test force are specified in this table, can ¢asily
be adapted by linear scaling.
9 Compliance
9.1 Geneyal
In order to|claim compliance with this International Standard for an ankle-foot device or foot] unit
submitted fpr test, a.prescribed number of test samples of this structure from the allowed hatch,
specified in|Table 125shall satisfy the relevant requirements of Clauses 9, 10 and 16 and the rel¢vant
test loading|conditions and test loading levels of Clauses 7 and 8. Any claim of compliance shall state the
test loading|levelat which tests were conducted.

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.
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9.2 Particular arrangements and requirements concerning the part required to connect
an ankle-foot device or foot unit to the remainder of a prosthetic structure

9.2.1 Arrangements for testing

Batches of the partrequired to connect an ankle-foot device or foot unit to the remainder of a prosthetic
structure, such as an ankle-unit, ankle attachment, alignment device or pylon base, shall be tested in
either of the ways described in a) and b), depending on its combination with ankle-foot devices or foot

units intended to be allowed by the manufacturer/submitter.

a)

q
1

b) 1

q

q

9.2.2

a) 1

q

1

b) 1

1

NOTH
conn
assern
Inter

9.3

Inte

The
orde

The {

The §
for tq

by a rigid lever arm, in order to apply the longest effective lever arm pessible.

$tandard for each specified assembly of connecting part.and ankle-foot device or foot

Iy the test laboratory/facility (see 2nd paragraph of 9.1).

pecified type(s) of ankle-foot device or foot unit, then batches of samples of assemblie
ind each specified type of ankle-foot device or foot unit shall be subjected to the tests
his standard.

f the type of connecting part is intended to be allowed for use in combination with
inkle-foot device or foot unit, then batches of samples of this part shall be'subjected to {
tructural tests specified in ISO 10328:2016 in a test sample set-up in which the foot uni

Requirements for claiming compliance

n the case of 9.2.1 a), the manufacturer/submitter can<laim compliance with this I

he tests of this standard, as certified by the test laboratory/facility (see 2nd paragrap

n the case of 9.2.1 b), the manufacturer/submitter can claim compliance with ISO 103
he “universal” connecting part passing the principal structural tests of that standard

Based on this claim of compliance, theé manufacturer/submitter can allow the use of th
bcting part in combination with any ankle-foot device or foot unit. In order to claim compli
hblies, it is, however, necessary that\the ankle-foot devices or foot units involved pass the
hational Standard. (See NOTE of 9.1))

Number of tests and-test samples required to claim compliance with this
rnational Standard

minimum number of tests required for each type of test in the prescribed loading c
- to claim complianhce with this International Standard is shown in Table 12.

ests shall.béconducted on test samples from the batch specified in Table 12 for each t

mininmum number indicates, how many test samples of an ankle-foot device or foot un
stshall complete the tests without failing.

If the type of connecting part is intended to be allowed for use in combination with one or several

5 of this part
specified in

any type of
he principal
tisreplaced

hternational
unit passing
h of 9.1).

28:2016 for
as certified

e “universal”
hnce for such
tests of this

onditions in

ype of test.

t submitted

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 general
to another t

NOTE
ultimate stre

Unless oth
manufactur
that the test
conducted i

9.4.2 Res

Compliance
Standard cg
strength teg

9.5 Testi)

For differen
require the
Internationd
Standard byj

In this case

loading leve].

However, co
loading leve
derived.

Reference t

The multiple use of test samples is specifically addressed in the static proof test (16.2\1)-and the

rule, any failure occurring during a test on a test sample that has previously been subjg
bst justifies the repetition of the failed test on a substitute test sample (see Table'12).

hgth test (16.3.1).

brwise indicated in the test submission document and/or @greed between
er/submitter and the test laboratory/facility, this International Standard does not stip
s required to claim compliance for the ankle-foot device or footuhit submitted for te
N a particular order, with the exception of the restriction specified in 9.4.2.

friction

of any test sample with the performance requirements of the cyclic test of this Internat
nnot be claimed if the test sample has previously been subjected to the static ulti
t of this International Standard.

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

t reasons the intended use of a particular design of ankle-foot device or foot unit
tests of this standard to be applied at a particular test loading level not specified ir
11 Standard, derived from the'next lower regular test loading level of this Internat]
increasing its test loads byx%.

compliance with this International Standard cannot be claimed for that particulay
|

mpliance with-this International Standard can be claimed for the next lower regulat
1 of this Interhational Standard, from which that particular test loading level has

b this Taternational Standard may also be given by stating that the prescribed batc

batches) of

est'samples of ankle-foot device or foot unit submitted for test has/(have) been tested

bcted

static
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st be
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h (or

a) followingthisimtermationat Standard

or, in a more specific manner,

b) by applying 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

o Batch b of test samples allowed
_ N Minimum 2 for each type of test
Type of test Testloading cond_l tion and manner| number of Regular Possible substitute test
of application testsre-
. test sam- samples
quired ]
ples No. ¢ Reference
Static proof | Direction of heel loading and direc-
test tion of forefoot loading, successively 2 2 1 16.2.1.11
(see 16.2.1) applied to each test sample
o ) 16:3.1.15 and
Statile ultimate Direction of heel loading 2 2 1 16.3.117 (option)
strgngth test and 16.3|1.15 and/
(sep 16.3.1) Direction of forefoot loading 2 2 1 or 16}3.1.16, and
16.3.1}17 (option)
Continuous loading from heel contact
Cyclic test | to toe-off, repeatedly applied to each 2 2 . .
(sep 16.4.1) | testsample, followed by final static
tests on heel and forefoot

a2 The term minimum indicates that the repetition of tests on allowed substitiite test samples may be necesfary to satisfy
the cpmpliance conditions.

b Hor the definition of batch see 3.4.

¢ The number of possible substitute test samples is related to each'eccasion at which any of the conditions ¢f the relevant
subclauses listed under “Reference” applies.

10 Test samples
10.1f Selection of test samples

10.1{1 General

The fest samples of ankle-foot devices and foot units selected for test shall be taken from normal
production. Details of the selection shall be recorded in the test submission document (se¢ Clause 12).
If the manufacturer/submitter supplies a certificate stating that the test sample has been taken from
the rormal productionlirie, this certificate shall be included in the test submission documgnt, together
with|details of the sampling method.

NOTH Test.samples of ankle-foot devices and foot units may also be submitted for specific|tests by any
inter¢sted party,

10.1{2~ Selection of ankle-foot devices and foot units of appropriate size of foot

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.

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.
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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 samples representing a complete structure consist of the ankle-foot device or foot unit and the

art require dtoconnactittotha vramaindar Aftho neacthatis oy nben
p q ge—te-cohhectttroteFremahaeror+rtne-prostneaeSsereehte-

If the type |of connecting part used in a complete structure submitted for test according“to| this
Internationgl Standard has already been subjected, as a universal connecting part, to the principal
structural tests of ISO 10328:2016 and complies with the requirements of that standard)[see 9.4.1 b)
and 9.2.2 b)} this does not affect the conduct or the results of the tests of this International Stangard,
unless the cpnnecting part fails.

10.2.2 Partial structure

Test samples representing a partial structure consist of an ankle-foot«device or foot unit as a sjingle
component, fintended by the manufacturer/submitter to be connected.to the remainder of the prosthetic
structure by any appropriate type of universal connecting part.

The manufdcturer/submitter shall specify in the test submission document or agree with theg test
laboratory/facility, which type of connecting part shall be used<n the set-up of test samples of this|type
and shall supply the necessary number of parts.

Types of unijversal connecting parts used shall comply with the requirements of ISO 10328:2016.
10.3 Preparation of test samples
10.3.1 Thesamples shall include all parts hormally fitted. This also applies to foot covers.

10.3.2 Whdre any test sample inclddes any end fittings, then it shall be assembled in accordance|with
Clause 11 and the test submissiomrdecument.

10.3.3 All test sample types according to 10.2 shall be given a fixed total length, using end attachnjents,
as required [see 13.2 and NOTE].

The fixed total length.shall be determined by the dimension ut specified in Table 7 and shall be achieved
by selecting|one of the combinations specified in Table 6 for different types of test sample (see 10J2) or
any other rglevant combination. The combination of segment lengths selected shall be recorded.

NOTE Figure 4 illustrates a specific test sample set-up corresponding to the combination specified 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
identification.

10.5 Alignment of test samples

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 to 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)

b) {

q

c)

d) {

1
10.6

10.6
requ

The {

he ankle-foot device or foot unit shall be placed on the bottom plane B representing
see 6.2), with its heel placed on a block of the recommended heel height hy;

he longitudinal axis of the foot (see 6.7.2) shall be turned by 7 = 7° as_shown in K

gpecified in Table 8 to give a toe-out position of the ankle-foot device or footunit;

he u-axis of the coordinate system, extending upwards perpendictlar to the bottor

6.2), shall pass through the effective ankle-joint centre Cx (see 6.A3);

he top load application point Pt shall be set at the values of fr, -dnd uT |, relevant to th
he foot of the test sample (see Table 7), using end attachménts, as required (see 13.2).

Worst-case alignment position of test samples

1 The worst-case alignment position shall be ‘exclusively related to the A-P position
red to connect the ankle-foot device or foot unitisubmitted for test to the remainder of the

ests of this International Standard shallbe conducted in the worst-case alignment pos

q

and

if the part required to connect the ankle-foot device or foot unit submitted for test to th

f the test sample is a prosthetic~component normally used for its connection to

§tructure, such as an ankle-unit, ankle attachment, alignment device or pylon base (se¢

— ifthis partis adjustablé)in the A-P direction relative to the effective ankle-joint centre C

10.6

2 The structurally worst alignment position shall, if possible, be defing

manfifacturer/submitter in the test submission document (see Clause 12). It shall lie

limit
every

htions of thé~manufacturer’s written instructions for the alignment of the limb as sy
F component of the type.

10.6

the ground

igure 4 and

h plane (see

e length L of

of the part
test sample.
ition

e remainder
h prosthetic
9.2)

A (see 6.7.3).
ed by the

within the
Ipplied with

3CWhere the structurally worst position cannot be defined as required in 10.6.2, then th

e prosthetic

conn

cting part siratt-bemoved 9696 of the distarce fronm reutrat—atignment toextre

e posterior

alignment, i.e. its adjustment shall be directed towards the heel so as to increase its distance from the line
of action of the resultant reference force Fry determining static and maximum cyclic forefoot reference

loadi
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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 Pt 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)

block of recommended heel height h; (see 6.7.3.3 and also Figure 2)
longitudinal axis of foot (see 6.7.2)
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Pt 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)

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

Ca effective ankle-joint centre (see 6.7.3)

L  footlength [see 10.5 d)]

L' projection of foot length L on f-u-plane

NOTE The specific set-up illustrated in Figure 4 corresponds to the combination specified in column C of Table 6

Figure 4 — Illustration of specific set-up of left-sided test sample with top load application

Bnoiai D
POTIIcTT T

11 Responsibility for test preparation

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

11.2| The manufacturer/submitter shall be responsible for the(provision with the te4t sample of
specified parts to be replaced when the number of cycles of the cyclic test has reached a vaJue at which
such|replacement is indicated [see 16.4.1.2 a)/16.4.1.9].

11.3| The manufacturer/submitter shall be responsiblé for preparing the test submissign document
in acfordance with Clause 12.

11.4| The manufacturer/submitter or the tést laboratory/facility shall be responsible for the
attachment of the end attachments required (see 13.2). Whoever assembles them shall be|responsible
for their static alignment in accordance with30.5.

11.5| The manufacturer/submitter or the test laboratory/facility shall be responsjible for the
provision of a specific heel block (specific heel blocks) to be mounted on the foot platform(§) of the test
equipment 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:

— Ifthe manufacturex/submitter provides the heel block(s), the testlaboratory/facility shall contribute
the particular dimensions (and other relevant details) related to its (their) mounting|and correct
ositioning en'the foot platform(s) of the test equipment.

— Ifthe testlaboratory/facility provides the heel block(s), the manufacturer/submitter shall contribute
he particular dimensions (and other relevant details) related to its (their) shape, |specified in
ccordance with 13.4.1.6 and 13.4.2.5. This information shall be included in the test| submission
ocument [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 ¢) 2) and 13.4.2.5 [see 12.3.2 €)].

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.

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.
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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 12.3.2 f)].

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

manufacturer/submitter to decide who alters it (them) to the specified design.

11.9 The test lnhnrnfnrv/fnr'lllhl shall be rncnnnmh]n for the mounting and correct positioning f the
heel block(s] on the foot platform[s) of the test equ1pment in accordance with 13.4.1. 6 13.4.2.5 anf the
test submisdion document [12.3.2 e) and 12.3.2 f)].

12 Test submission document

12.1 General requirements

12.1.1 The[manufacturer/submitter shall prepare the test submission dociiment with any assodiated
information|and shall provide at least one copy with the batch of test samiples of every ankle-foot device
and foot unif submitted for test.

12.1.2 The|manufacturer/submitter shall, if appropriate, state in the test submission document which
of the information to be recorded in the test log in accordange-with this International Standard shall be
included in the test report in addition to the information required to be included according to Clausg 18.
12.1.3 The|manufacturer/submitter shall clearly indicate a name and address for communicption
purposes. Ifjappropriate, the identity of the original'equipment manufacturer shall be provided.

12.1.4 The| manufacturer/submitter shall_Jprovide a unique and traceable identification for
the test submission document which«shall also be indelibly marked on the test sample.| The
manufactur¢r/submitter shall maintaimatecord of such identification.

12.1.5 The| manufacturer/submniitter shall clearly indicate the test laboratory/facility requirgd to
conduct the ftest.

12.1.6 The[manufacturér/submitter shall clearly indicate the date of submission or dispatch to th¢ test
laboratory/facility.

12.2 Information required for test samples

The following information, attributable to a fully traceable identification for each test sample, shall be
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;

e) if not straightforward, identification of the longitudinal axis of the foot (6.7.2) and the position of
the effective ankle-joint centre Cx (6.7.3), in accordance with 10.5;
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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;

identification of the worst-case alignment position in accordance with 10.6;

any special assembly instructions for the test sample and/or attachments, in accordance with 10.3;

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

subnpission document.

12.3|{2 For all tests

a)

b)

‘)
d)

e)

f)

the particular test requested (Clauses 9 and 16) and the test loading condition(s) and
Ivels [Clauses 7 and 8 (and Annex C)];

articular values of dimensions and forces for the conducting of the test (Clause 8);
tthe worst-case alignment of the test sample (10.6);

ilnformation related to particular arrangements goiicerning the part required to conne
oot device or foot unit submitted for test to the remainder of the test sample (9.2.1);

the position of the heel block relative to the\position of the ankle-foot device or foot un
for test in the test set-ups (11.5);

tthe shape of the foot sole of thelankle-foot device or foot unit submitted for test [on
laboratory/facility provides the heel block(s) (11.5)].

12.3}|3 For the static proofitest and the static ultimate strength test

The

failu

request to proceedwith the test procedure in the second direction of loading on the o

information addressed in 12.3.2 to 12.3.5 for each test sample shall becincluded| in the test

test loading

rt the ankle-

it submitted

the dimensions (and other relevantsdetails) of the design of the heel block that ar related to

y if the test

ccurrence of

e in the test proeedure in the first direction of loading in accordance with 16.2.1.5 and 16.3.1.6.

12.3}4 For the'static ultimate strength test

a)

if appropriate, request for continuation of the test until failure actually occurs in acco
16.3:1)5 and 16.3.1.11 and recording of the value of the failure load and any further
¢oncerning the documentation of test results;

rdance with
nstructions

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)
b)

‘)

the test frequency called for in accordance with 16.4.1.7 and 16.4.1.8;

replacement intervals of service items in accordance with 16.4.1.2 a) and 16.4.1.9;

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

13.1 General

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

equipment s

pecified in 13.4.

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

and not rest

rict 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
and any dev|

13.2 End 4

13.2.1 Gen

For the app

sample set-fip requires the use of end attachments, consisting of non-prosthetic extension piecej

any appropf
The end att4

The end att
in13.2.2.

13.2.2 Pro

13.2.2.1 Gg

The test sh
conditions

requiremen
Tables 3, 9 4
at this speci

OPTION

requirement
EXAMPLE) a
proof test of
requirement
highest valud
has been des

ffic test loading level and-at all lower levels.

that may be used on an optional basis to tacilitate the setting-up of test samples (see |
ices used to measure loads and dimensions (not specifically addressed).

ttachments

eral

lication of the test loading conditions specified in this International Standard, the

iate top load application adaptor or lever, as required.
ichments shall not enhance or reduce the specified test leads in the structure under te

achments shall satisfy the requirements of the preof test of end attachments sped

pf test of end attachments

tneral

pll be carried out on end attachments required for the application of the test log
bpecified in this International Standard. End attachments which satisfy the stif
s of this test for proof testfarces Fpa = 1,2 Fsy, upper level Of a specific test loading leve
nd C.2) are suitable for all static and cyclic tests of this International Standard carrie

If it is intended_toZuse different sets of end attachments, individually designed to the sp
of the test loading conditions of the static and cyclic tests of this International Standard
hd/or to the specific requirements of the ankle-foot devices or foot units submitted for tes
bnd attachmerits shall be applied to each of these sets. In this case each set shall satisfy the stif
of the proof test of end attachments at values of test force Fp, relating as shown in Table 13 {
of testforce Fgy, Fsp or Femax (see Tables 3, 9 and C.2) to be applied during the test for which th
gned.

13.3)

test
and

St.

ified

1ding
ness
(see
d out

lecific

(see
t, the
fness
o the
is set

EXAMPLE

A p:\rh’r‘nlnr reason for the use of a cppr‘ifir set of (Iighr-wpighf) end attachments for the

cyclic

test is the reduction of inertia effects caused by the mass of (heavy-weight) universal end attachments suitable

for all tests.

It is not necessary to repeat the proof test of end attachments if earlier results for previously tested
relevant combinations of end attachments are available and are suitable.
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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 Fp

For the cyclic test

Fpa =12 Fsp =2,1 Fenax 2

a

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 for the cyclic test contained end attachments specifically designed for cyclic tests only.

13.2

13.2
and 4
mani

Asse
test
toget

The 1
or fo
Figul
valug

If thd
strud
ankl

Ifiti
stiffy
whe

Rec

13.2

condﬁtion(s) and test leading level(s), set the top load application point Pt on the top load

adap|
to th

If the
sevel
load

2.2 Test procedure

ner specified in 13.2.2.2.2 to 13.2.2.2.10.

ble the non-prosthetic components and the top load application‘\adaptor or lever
sample for the application of the test loading conditions specified in this Internation

pt unit. For orientation, the values of the bottom offsets¥g; (heel) and fg, (forefoot)
s of foot length not covered, Table 4 gives the formulae for their calculation.
e non-prosthetic extension pieces used have améans of adjustment, this shall be set

h

b necessary to use additional non-prosthetic components to allow assembly of end attag
less of these components shall nothéless than the stiffness of the other non-prosthetic

|

pir maximunydistance from a line corresponding to the u-axis of the test sample in the t

hpplication points to be set to the maximum distance required for the application of the

2.2.1 Carry out the proof test on end attachments, consisting of non-prosthetic exte
ny appropriate top load application adaptor or lever, as required, by measuring their stj

her with a rigid dummy, replacing the ankle-foot device or footunit.

igid foot dummy shall be designed to simulate the effective)lever arms of a real ankle

e 1) are specified in Table 4 for a range of foot lengths from L = 20 cm to L = 32 cm.

tural condition in the meaning of 10.6, i.e. the,adjustment shall be directed away from
-joint centre and from the load line so as te increase the effective lever arm.

assembled in the test situation.

d the details of the assembly'of end attachments.

2.2.2 Within the rafige’ of adjustability required for the application of the relevant

nsion pieces
ffness in the

used in the

al Standard,

-foot device

(see 6.3 and

For specific

o the worst
he effective

hments, the

components

test loading

application

or or lever and-the bottom load application point Pg on the rigid foot dummy (in the same direction)

top load application adaptor or lever and/or the rigid foot dummy are used for the a
al test\loading conditions and/or test loading levels, their ranges of adjustability shd

bst situation.

bplication of
1l allow the

testloading

condjfitioh and/or test loading level with the highest values of offset at these points (see Tables 4 and 7).

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

13.2.

a)

2.2.3 Mount the assembly in the test equipment or suitable device

with its u-axis extending parallel to the line of action of the moving part of the actuator of the test

equipment when its top load application point Pt is matching the top load application point of the
test equipment

or

b)

the actuator of the test equipment.
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For the orientation according to a) the values of the test forces Flisted in Table 5 or Table C.1 apply.

For the orientation according to b) the values of the test forces FR 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 Fg.

13.2.2.2.4 Apply to the bottom and top load application points of the assembly the settling test force Fget
or Frset (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 th

13.2.2.2.5 4
test force F.
measureme

Measure an
in the teste

s force, Fset or FRrset, at the prescribed value for (30 + 3) s and then remove it.

\pply to the bottom and top load application points of the assembly the.“stabil
tab OF FRstab (see 13.2.2.2.3), specified in Table 5 or Table C.1, and maintain it unt
nt specified below is completed.

| record the displacement, 6 of the moving load application point frem.its reference pog
uipment as d1.

izing
| the

ition

13.2.2.2.6 Increase the test force F smoothly at a rate of between 100 Ny/§ and 250 N/s to the proof test

force Fp, or
in Table 5 o

FRpa (see 13.2.2.2.3) of the relevant (test loading conditign @nd) test loading level, spe
Table C.1 (but see the OPTION described in 13.2.2.1), and maintain it until the measure

specified be

Measure an
in the teste

Record the 4
the OPTION

13.2.2.2.7 1|
below is con

Measure an
in the teste

13.2.2.2.8
at Fseap or Fj

D1=67+

Dy =063+

ow is completed.

1 record the displacement, § of the moving load dpplication point from its reference poq
Juipment as 65.

ipplication of a specific value of proof test force Fya or Frpa, determined in accordance
described in 13.2.2.1.

Decrease the test F force to Fsap0r Frstah and maintain it until the measurement spe
pleted.

| record the displacement,-§ of the moving load application point from its reference pog
quipment as 3.

stab as follows:

81

01

rified
ment

ition

with

rified

ition

[alculate and re¢ord the deflection, D1, at Fpa or Frpa and the permanent deformation, D2,

M

(2)

13.2.2.2.9 Do not use the end attachment if the calculated values exceed the following limits:

maximum deflection at Fpa or FRrpa:

maximum permanent deformation at Fsiap or FRstab:

13.2.2.2.10

13.3 Jig (o

D1 =2 mm.

Dy =1 mm.
Record the results.

ptional)

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

28
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13.4 Test equipment

13.4.1 Test equipment to perform static heel and forefoot loading

13.4.1.1 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

NOTE

procedure, test loading condition and test loading level.

For the alternative static ultimate strength test according to Annex B, increased loa

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

The

the f|
spec

The

shall

13.4
the ajnkle-foot device or foot unit when the static test forces referred to in 13.4.1.1 are applig
samy

13.4
angle

NOT

parag
angle

13.4
simulltaneous heel and forefoot support.

13.4

unit

a)

and

b)

ding rates of

fest equipment shall allow the adjustment of the position of the top load application|
and u-offsets relevant to the foot length L of the ankle-foot device or foot unit of the
fied in Table 7 and illustrated in Figures 4 and 5. (For further background inforfiation

Connection between the test equipment and the test sample at the top lead applicat
allow rotation of the test sample about each of the 3 spatial axes (see also Figure 5).

1.2 The test equipment shall incorporate a foot platform or foot platforms capable o

le (see Figure 5).

for heel and forefoot loading, y1 and y», specified in Iable 8.

i Test equipment other than that addressed, des¢tibed or referred to in this International

raphs 3 and 4 of 15.1) may use a foot platform fixed horizontally and apply the specified va
to the test sample.

1.4 The foot platform(s) of the testiequipment shall (each) have sufficient leng

1.5 Test equipment using different foot platforms for the support of the ankle-foot d
bf the test sample at heel and:forefoot loading shall be so designed that

the foot platform used, at heel loading supports the forefoot, if heel loading by the
deforms the test sample to such an extent that forefoot support is necessary to avoid
¢onditions of loading

the footplatform used at forefoot loading supports the heel, if forefoot loading by the
deforms: the test sample to such an extent that heel support is necessary to avoid
¢onditions of loading.

point P to
test sample,
see A.2.2.3.)

on point Pt

[ supporting
d to the test

1.3 The test equipment shall allow the adjustment of.tle foot platform(s) to the valiies of tilting

btandard (see
ues of tilting

th to allow

bvice or foot

est force F1
| unrealistic

test force Fo
unrealistic

13.4.1.6 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)

b)

The heel block shall provide a thickness corresponding to the recommended heel height h; of the

ankle-foot device or foot unit of the test sample.

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 unit of
the test sample, the heel block thus filling most of the free space between foot sole and platform
(bottom) surface;

2) itshall be composed of a plane rear (posterior) section and a cylindrical front (anterior) section

with a tangential transition to the plane section;

© ISO 2016 - All rights reserved

29


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675

:2016(E)

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)
and/or d).

set-up s

iy

hall be determined as follows:

surface of the heel block shall intersect the f~u-plane perpendicularly;

2)
the

The position of the heel block relative to the position of the ankle-foot device or foot unit in the test

the line of transition from the plane rear section to the cylindrical front section of the top

the point of intersection shall lie on the u-axis, unless an offset from the u-axis is specified by

d) The froj

L, when|

e) The heg

EXAMPLE
cylindrical fr

m:1nnf‘:xrhlrpr/cnhmiffpr in the test submission document [QPP 1232 p)]

1t edge of the heel block shall not extend to the forefoot by more than half of the foot 1
positioned in accordance with c).

| block shall be made of material with a compressive stress (strength) of atleast 50 M

For a foot of length L = 27 cm and a recommended heel height of hy = 10 mmy'a heel block ¢
pnt section defined by a radius of R = 120 mm has been shown to be appropriate.

ngth

a.

yith a

NOTE Far 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 besuised to perform static loading. I this

case it is recq
adjustment a

13.4.2.1 Th

mmended that means be provided to lock the foot platform in the relevant position to facilitd
hd to avoid overloading of the tilting drive mechanism(see Figure 5).

to the mag

e test equipment shall be capable of produ€ing pulsating (compression) test forces |
itudes and rates of loading/unloading spécified in Tables 9, 10 and 11 for the relevan

loading condlition and test loading level.

The test eq
the f- and u-
specified in

The connec
shall allow 1

13.4.2.2 Th
foot device

(see Figure

13.4.2.3 Th
platform (se

ipment shall allow the adjustmentof the position of the top load application point
offsets relevant to the foot length’L of the ankle-foot device or foot unit of the test sal
Table 7 and illustrated in Figuxes 4 and 5. (For further background information see A.2|

fion between the test equipment and the test sample at the top load application poi
otation of the test sample about each of the 3 spatial axes (see also Figure 5).

e test equipment-shall incorporate a tiltable foot platform capable of supporting the a
r foot unit of’the test sample when the pulsating test force referred to in 13.4.2.1 is ap

5).

e testiequipment shall allow the adjustment of the position of the tilting axis TA of thg

te its

c up
[ test

PT to
mple,
12.3))

Nt Pt

kle-
lied

foot

foot unit of t

eEigure 5) to the values of fra and uTa relevant to the foot length L of the ankle-foot dev;

2-amd.3.3.)

ce or

13.4.2.4 The foot platform shall support the ankle-foot device or foot unit at values of tilting angle y
oscillating through the range from heel contact to toe-off specified in Table 11 and illustrated in Figure 6.

NOTE Test equipment other than that addressed, described or referred to in this International Standard

(see paragraphs 3 and 4 of 15.1) may use a foot platform fixed horizontally and apply the specified values of
tilting angle to the test sample.

13.4.2.5 The foot platform shall be equipped with a heel block that satisfies the same requirements as
the heel block of test equipment to perform static heel and forefoot loading (see 13.4.1.6).

13.4.2.6 In addition, the test equipment shall satisfy the following requirements:
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a) The test equipment shall be capable of lifting the test sample off the foot platform for the period of
unloading corresponding to the swing phase of walking, during which the foot platform returns to

b)

its starting position for the next loading cycle (see Figure 5).

NOTE
on the design of the test equipment and the mass of the test sample set-up.

The test equipment shall incorporate a means to ensure that the foot of the test sample
foot platform in the correct position for the next loading cycle.

NOTE
test loading conditions. For example, foot contact on the platform in an incorrect position in

The example illustrated in Figure 5 produces a lifting force Fjjf, the magnitude of which depends

contacts the

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

the f-u-plane

;trill change the relationship between the test force F applied to the test sample in the top }ead application

oint Pt and the forces acting between foot and platform, comprising the perpendicular and.ta
¢omponents Fp and F1 and their resultant Fg [see A.2.2.1 a)]. Consequently, foot contactin.inco
nay impair the conformity of tests and the comparability of test results.

Appropriate means to ensure foot contact on the platform in the correct position
¢lements, which act during the lift-off phase of the test sample to compensdte dislocatid
that may have occurred during the previous loading cycle and to stabilize the foot in
position by resisting dislocation in the manner specified below [se€-also NOTE and EX

gential force
rect position

are flexible
n of the foot
the correct
AMPLE in 3)

3s well as Figure 5].
1) Resistance to translatory dislocation of the foot in the f£u3iplane

either by stabilizing moments applied to the test sample in the top load application
acting about an axis perpendicular to the f-u-plane in each.of the two opposing directions

point Pt and

or

by stabilizing forces applied to the test sample at any appropriate u-level and acting
of application in the f-u-plane parallel to the f~axis in each of the two opposing directions.

2) Resistance to translatory dislocation of the foot perpendicular to the f~u-plane

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

along a line

point Pt and
ons

or

by stabilizing foteges applied to the test sample at any appropriate u-level and acting
of application perpendicular to the f~u-plane in each of the two opposing directions.

along a line

3) Resistance’to rotatory dislocation of the foot about the long axis of the test sample

either by stabilizing moments applied to the test sample in the top load application point Pt and

acting about'an axis parallel to the u-axis in each of the two opposing directions

or

by stabilizing moments or force couples applied to the test sample at any appropriate u-level
and 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 the stabilizing
moments or forces with which they resist to dislocation of the foot during the lift-off phase of the test sample
depend on the design of the test equipment and the set-up of the test sample or the friction of their mechanical
connection in the top load application point P, respectively. As a general rule, the stabilizing moments or forces
should be as low as possible to avoid the test loading conditions to be affected.

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

© IS0 2016 - All rights reserved 31


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675

:2016(E)

13.4.2.7 The profiles of the tilting angle y of the oscillating foot platform and the pulsating test force F;
shall be applied in either of the ways specified in a) and b) and illustrated in Figures 6 and 7.

a) The profiles of tilting angle y and test force F; are applied as synchronized functions of time y(¢)
and Fc(t).

b) The profile of the tilting angle y is applied as a function of time y(t) and the profile of the test force
F.is applied as a function of the tilting angle F¢(y).

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.)

13.4.2.8 Th

Y1, YFcmin aY
F2¢max (2nd

The profile
degree. For
the polynon

Y@ =2,
2,072 17

NOTE 1

The
ofls durati%. (The remaining time of 400 ms of the walking cycle corresponds to the swing phase.) Simu

this stance p
test frequend

NOTE2 Fd
can be adapt
to the loadin
time t relate
the coefficie
84 x 1079 x (]

Further guidlance on the application of the profile of the tilting angle y(t) is given in Table 11.

13.4.2.9 Th
following d4

The tes
period

the test]
loading

d y2 (see Table 8) occurring at Ficmax (1st maximum), Fepin (intermediate minimyum
maximum) of the loading profile (see 13.4.2.9).

f the tilting angle y(¢) can also be specified with sufficient accuracy by a-polynomial g
the period of 0 ms u t u 600 ms corresponding to a loading period of 600'ms (see NO']
jial reads:

150 74 x 10712 x t5 - 3,759 84 x 10-9 x t4 + 1,775 19 x 10-6 x%3"- 1,084 09 x 10-45
x 10-2 x t - 20,041
loading period of 600 ms corresponds to the average stanee phase time of a typical walking

ase time-swing phase time-relationship in a cyclic testga loading period of 600 ms correspond
y f=1 Hz.

e profile of the tilting angle y(¢t) is primarily specified by the instantaneous tilting posiltions

and

£ 5th
E 1),

t2 +

(3)

cycle
ating
stoa

r other test frequencies, preferably between 0;5(Hz and 3 Hz (see 16.4.1.7 and 16.4.1.8), Formufla (3)

bd by multiplying each coefficient of the polynemial by (600 ms/x ms)Y, the value of x correspo
b period related to a different frequency,sand the value of y corresponding to the exponent
d to each coefficient, i.e. for the adaptation of the polynomial to a loading period of x = 9(
hts had to be multiplied by (600/900)y = (2/3)y as follows: 2,450 74 x 10-12 x (2/3)5;
p/3)4 etc.

e pulsating test force Fi(t) according to 13.4.2.7 a) and Figure 6 is primarily specified b
ta (see Table 9):

[ force F1cmax @abthe 1st maximum of the loading profile, occurring at 25 % of the log
see NOTE 1),

force Fgmin at the intermediate minimum of the loading profile, occurring at 50 % d
period(see NOTE 1)

and

hding
f the
0 ms
3,759

y the

1ding

f the

— the test force Facmax at the 2nd maximum of the loading profile, occurring at 75 % of the loading
period (see NOTE 1).

NOTE 1

For aloading period of 600 ms, as shown in Figures 3 and 6 and Tables 10 and 11, the percentiles 25 %,

50 % and 75 % of the loading period correspond to instants of 150 ms, 300 ms and 450 ms after the beginning of

the loading p

32

eriod (see also NOTE 1 of 13.4.2.8).
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The profile of the pulsating test force F¢(t) can also be specified with sufficient accuracy by a polynomial
of 6th degree. For the period of 0 ms < t < 600 ms corresponding to a loading period of 600 ms (see
NOTE 1 of 13.4.2.8), the polynomial reads:

Fe(t) = Fiemax x 1073 x(5,123 068 422 965 52 x 10-12 x t6 — 9,203 737 411 041 9 x 1079 x t> +
5988 822 251 679 48 x 106 x t+ - 1,671 019 148 992 29 x 103 x 3 +
1,646 514 971 114 25 x 10-1 x t2 + 3,624 956 908 832 28 x t) 4)

NOTE 2  For the adaptation of Formula (4) to other loading periods related to different test frequencies, the
method described in NOTE 2 of 13.4.2.8 applies.

Further guidance on the application of the profile of the test force F¢(¢) is given in Tables-1( and 11 and
Figure 3.

13.4{2.10 The waveforms of the pulsating test force F(t) or Fc(y) and the tiltirig angle y(t) 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 13.4.2.87and 13.4.2.9.

13.4{2.11 The test equipment shall switch off, if the pulsating testforce F(t) or Fc(y) and/or the
tiltinE angle y(t) 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 florce Fc(t) or
Fc(y) requires a number of cycles to achieve the prescribédoading profile, during this settling in period
the waveform of the test force shall be smooth with no,gvershoot spikes, and the highest for¢e applied to
the test sample shall not exceed the maximum test foree F1cmax by more than 10 %.

NOTH Experience has shown that the repeatedloading at values exceeding the maximum tes{ force Ficmax
by mgre than 10 % can cause an early deterioratien of the test sample.
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Ur |

i P2
TA
14

5 -

~%/

- fTA. i
=
<L/2

o
L

L= x cost = 0,9925. = [

specific arrangement of end attachment consisting of extension piece ‘1b’ and top load application lever “1a”,
providing specific position of top load application point Pt 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
loading cycle [see 13.4.2.6 b)]
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block of recommended heel height h 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
13.4.1.3)

or

— periodically oscillating with y(t) within the range specified for progressive heel and forefoot loading
from heel contact to toe-off (see 13.4.2.4)

means ol loCKing the 100t platiorm at the values of tilting angle y1 and y2 speciiied for static iegl and forefoot
loading (option - see NOTE of 13.4.2)

test force F¢(t) or Fe(y), Fsp or Fein, Fsu

lifting force to lift the test sample off the foot platform during the period corresponding to th¢ swing phase
of walking [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 stapilizing moments + Mjin P)

stabilizing moments in Pt according to 13.4.2.6 b) 1) (same effect as stabilizing forces * F)

stabilizing moments in Pt according to 13.4.2.6 b) 2) (corresponding'stabilizing forces at specific u-level
not shown)

stabilizing moments in Pt according to 13.4.2.6 b) 3) (correspending stabilizing moments or [force couples
at specific u-level not shown)

top load application point, allowing rotation of the test saniple about each of the 3 spatial axes|(see 13.4.1.1,
13.4.2.1 and also Figure 4)

effective knee-joint centre [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]
projection of foot length L on f~u-plang'(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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b F of test loading level P5

b F_of test loading level P4

3 testforce F of test loading level P3

4  tilting angle y of foot platform (see Figure 5)

NOTE 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.)

Figure 6 — Profiles of test force F.(t) and tilting angle y(t) as synchronized functions of time,
determining the loading condition of the cyclic test of this International Standard
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Figure 7 — Test force F.(y) of test loading level P5'as function of tilting angle y(¢) of fopt platform

14 Accuracy

14.1 General
Detajls of methods used to measure accuracy shall be recorded.

The test equipment, any jig used for the setting-up of test samples and any devices used|to measure
load$ and dimensions shall’be calibrated at least annually and whenever any part is replaged. Records
of the calibration shallb&maintained.

14.2 Accuracy-of equipment

In orlder tosmeet the accuracy of procedure specified in 14.3, the test equipment, any jig psed for the
setting-upYof test samples and any measuring devices should be capable of measuring a)|to d) to the
accurdey specified.

a) linear dimensions to an accuracy of + 0,2 mm;
b) angular dimensions to an accuracy of + 0,2°;
c) testforcestoan 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.

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.
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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 test forces shall be applied with a tolerance of + 2 % of the highest value prescribed for the test.
f) The pulsating test force Fc(t) or Fc(y) shall be applied with a tolerance of + 3 % of the value
prescribed for F¢1max at the instants of:
— the 1st maximum F¢1max at t1 = 150 ms and y1 = - 15%
— the intermediate minimum Fcpip at tpemin = 300 ms and Ypemin = 0°;
— the|2nd maximum F¢omax at t2 =450 ms and y2 = 20°.
g) The tilting angle y(t) of the oscillating foot platform shall be applied with a tolerance,of &2 ° gt the
instantg of
— y13-15%att; =150 ms;
—  YFcihin = 0° at tFemin = 300 ms;
— Y23 20°atty =450 ms.
h) The frequency of cyclic tests shall be controlled with a tolerance of% 10 % of the test frequency pised.
15 Test principles
15.1 General
The static and cyclic test procedures for prosthetic.ankle-foot devices and foot units addressed ih the
scope Clause 1 and specified in this International\Standard use static and cyclic strength testg that
simulate th¢ loading conditions typical of normal'use as described in a) to d).
The static tpsts relate to the worst loads generated in any activity. The cyclic tests relate to ngrmal
walking actjvities where loads occur regularly with each step.
The descrigtion of the test principles given in a) to d) is closely related to a specific type of test

equipment
possible. (Sd

This relatioj

ealso 16.1.1, 16.1.27and Annex E.)

nship betweentest principle and test equipment is, however, not imperative. Moreovel

hs described in 13.4(1)and 13.4.2, which is considered to require the lowest complexity

, any

other type of test equipment may be used, provided it is capable of applying the forces and displacenpents

in accordan

The tes

hired

a)
for the

F sample, consisting of the ankle-foot device or foot unit and the end attachments reqy

tlest sample set-up, is set up in the test equipment in a position determined by its suspeTsion
in the top load appiication point Pt and the placement of its foot on the foot piatform, alfowing

deflection/deformation under load.

b)

38

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 Pt of the test sample, while this is supported by the tiltable foot platform of
the test equipment.
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d) The top load application point P is the point of intersection of the lines of action of the resultant
reference forces Frq and Frp, determining the directions of the static and the maximum cyclic heel
and forefoot reference 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 f- and u-coordinates,
is only dependent on the foot length L of the ankle-foot device or foot unit submitted for test. It
is not dependent on the test loading level. This allows the application of the static and cyclic test
procedures of this International Standard at any of the test loading levels specified to test samples
of ankle-foot devices or foot units of any size of foot.

ToOTn

14

15.2

The
proc
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15.3
The
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16.1] Test loading requirements

16.1
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Static test procedure

btatic test procedure consists of a proof test (16.2) and an ultimate strength test (16
bdure is carried out to determine the performance of the load bearing structures u
‘e loading conditions that can occur during use by users as occasional single events.

Cyclic test procedure

Cyclic test procedure (16.4) consists of repeated applicationsiof a prescribed load to 4
loading conditions typical of normal walking, followed®ya final static test (16.4.1.1
pbading and unloading procedures of the static proof test.(16.2) apply.

[est procedures

1 Preparation for test loading
preparation for test loading shall'proceed as described in a) to d).
For test equipment gther than that addressed, described or referred to in this

ard (see paragraphs 3 and % of 15.1), the steps of preparation for test loading may diffe
ibed in a) and b).

For the static testprocedure [see 15.2 and 16.1.2 a)] prepare the test equipment as foll

) Set the foot"platform to a position that allows it to support the entire foot of the
when-this is mounted in the test equipment in accordance with d).

NOTE This is to ensure that

3). This test
nder typical

test sample
1) for which

nternational
r from those

WS.

test sample

— for heel loading, the foot platform supports the forefoot, if heel loading by the test force

F1 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 necess
unrealistic conditions of loading.

2) Setthe foot platform at one of the tilting angles, y1 or y; (see Table 8).

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

© ISO
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b)

40

— 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 €)].

4) 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 (fra, . - fr1, 1) relevant to
the foot length L of the test sample (see Table 7 and Figure 5).

NOTE The static test procedure is carried out with the foot platform set to a fixed tilting angle [see a)
2)], hence, 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 typlcal of the cycllc test procedure Therefore the posmon of the tilting
axis, TA o cyclic
rried

5) Setfthe top load application point, Pt vertically, to a position that allows the offset-u1’|, relg¢vant
to the foot length L of the test sample (see Table 7) to be established when sefting it up ih the
test equipment [see d)], the offset uT |, to be measured from the u-level of that point on the
conact surface of the foot platform tilted at y1 or y2 (see Table 8), at which/the posterior| heel
edgle or the point of the foot of the test sample will be positioned uponiits‘correct setting-uip in
the|test equipment [see d), Figure 8 and NOTE 4], and which provides-sufficient travel for the
moying part of the actuator.

NOTE As illustrated in Figure 8, in the setting-up described in theforégoing paragraph the straight line
passing through the top load application point Pt parallel to the u-axisiintersects the contact surface pf the
foot platform at a distance (ut + Aurt). This distance can be calculated by factoring the value of uT, , relpvant
to the foptlength L as specified in Figure 8 for static heel and forefoot loading at y1 or y2. The vertical s¢tting
of the top load application point at this distance is considered\to be one appropriate way of preparirng the
test equipment for static loading as required.

For the cyclic test procedure [see 15.3 and 16.1.2 b)} prepare the test equipment as follows.

1) Estpblish a distance between the tilting axis, TA, and the contact surface of the foot platfform
corfesponding to the value of utp, j~kelevant to the foot length L (see Table 7, Figure § and
E.3]2.2).

2) Setlthe foot platform to a position which allows it to support the entire foot of the test sample
wheén this is mounted in the-test equipment in accordance with d).

3) TerIporarily fix the foot-platform in its neutral tilting position (y = 0) so as to simulate the ground.
4) Mount the specifich€el block on the foot platform and position it so that

— |[the line ofitransition from the plane rear section to the cylindrical front section of itfs top
surfacefintersects 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 frorm the
ti-axis [see 13.4.1.6 c) 2)] as specified by the manufacturer/submitter in the test submifsion
document [see 1Z2.3.Z €]

5) Set the top load application point, Pt horizontally, to a distance from the tilting axis, TA,
determined by the difference of their f-offsets (fra, L. - f1, 1) relevant to the foot length L of the
test sample (see Table 7 and Figure 5).

6) Setthe top load application point, Pt vertically, to a position that allows the offset ut, |, 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 ut |, 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).

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
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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) Setthe 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 referred
to in a) and b) and in the toe-out position specified in Table 8 and illustrated in Figure 4 and

2) 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 fTa, |, relevant to
the foot length L of the test sample (see Table 7) when the top load apphcatlon pomt Pt of the

e Figure 5).

OTE For some designs of ankle-foot devices and foot units it may not be possible to setuip|a test sample
in accordance with these requirements. Special test set-ups may then be used in certaincases.

e) Arrange the means to resist dislocation of the test sample during its lift-eff, phase, in accordance
ith 13.4.2.6 b) and Figure 5. Adjust the means so that the foot of the test)sample contacts the foot
platform for the next loading cycle in the position determined by the test.set-up accordjng to d).

f) Do not alter the set-up described in a) to e) if the test samplesdeflects under the fest loading
¢onditions specified in Clause 8 during the tests specified in 16.2,,16.3 and 16.4.
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Aut1 = (0,25 L + f1) - tan y1 = 0,04 ut
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application point [see 16.1.1 a) 5) and 6)]
ankle-joint centre (see 6.7.3)

dinfa ot v Static forefoot loading ot v
S T O TZ

ur + Aut2 = 1,11 ut

Autz =(0,75L" - f1) - tany2 =0,11 ut

NOTE L’is the projection of the foot length L on the f-u plane. L’ = L - cos T = 0,9925 L = L (see Figure 4).

42

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

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

16.1.2 Testloading conditions

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

NOTE

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)

b)

NOTH
intended to approachthose determining the sagittal plane loading of the corresponding test loadin
and I
actudlly identical\with those specified for heel and forefoot loading of the separate structural tests

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 in the

stance phase of normal walking respectively.

With the test sample set-up according to 16.1.1, these loading conditions are determined by the

Ialues of the test forces F1 and F; specified in Table 9, to be applied at the top load
oint, P, and by the tilting angles y1 and y; of the foot platform, specified in Table 8.

INOTE The conditions of heel and forefoot loading specified for the static testshall also
instants of maximum heel loading (1st maximum) and maximum forefoot loading\(2nd maxi
tlhe cyclic test addressed in b).

The cyclic test shall apply progressive loading to the sample of ankle-foot device or
dlirections and at magnitudes representative of the full stance phase of walking from
to toe-off.

With the test sample set-up according to 16.1.1, this loading'condition is determined b
f the test force F, to be applied at the top load application point, P, and by the profile
gngle, y of the foot platform, the profiles of test force, Ferand tilting angle, y to be appl
gynchronized functions of time Fc(t) and y(t), or the profile of the tilting angle y to be
function of time y(t) and the profile of the test force’F: to be applied as function of the
Fc(y) (see 13.4.2.7 and Figures 6 and 7).

The profile of the test force F¢(t) is deterthined by the instantaneous values of test

1st maximum), Femin (intermediate minimum) and Femax (2nd maximum), specified i
ddditional “thresholds” illustrated in\figure 3 and specified in Table 10, by discrete valy
in 30 ms time increments in Table*ll-and also by Formula (4) of 13.4.2.9.

.

[he profile of the tilting angle, y(¢), is determined by the instantaneous values of tilti
YFemin and Y7 at the instant$wof Ficmax (1st maximum), Fenpin (intermediate minimum)]
2nd maximum), specified-in Table 8, by discrete values specified in 30 ms time in
Table 11 and also by Formula (3) of 13.4.2.8.

The lines of-application of the static and maximum cyclic heel and forefoot referenc

of the principalstructural tests of ISO 10328:2016, while the values of tilting angle of the foof

application

apply for the
mum) during

foot unit in
heel contact

y the profile
of the tilting
ed either as
applied as a
tilting angle

force Ficmax
n Table 9, by
es specified

hg angle, y1,
and F2cmax
crements in

b loading are
b conditions |
platform are
pn ankle-foot

devides and footunits of ISO 10328:2016 (For further background information see Annex A).

16.2

Static proof test

16.2.1 Test method

16.2.1.1 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 c) 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
y1 and y7 of the foot platform and the test forces F; and F, determining the conditions of heel and
forefoot loading. Make specific reference if the additional test loading level P6, P7, or P8 specified in
Annex C ar

b 1 h -1
tooTappiret.

Record whether a special jig is used.

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

For the test jn heel loading, set the tilting angle of the foot platform to y1, specified‘in Table 8.

Record the jndividual settings for the preparation of the test equipment and-the arrangement qdf the

foot platforin 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 Ap
between 10
Table 9 or T

ply to the heel of the test sample the test force Fi<and increase it smoothly at a rqte of
D N/s and 250 N/s to the proof test force Fisp of the relevant test loading level, specified in
hble C.2.

Maintain this force, Fisp, at the prescribed value for (30%3) s and then decrease the test force Fy tofzero.

If the test sample sustains the static heel loading at¥rsp for the prescribed time, record this and prqceed

with 16.2.1.7.

If the test s
together wi
proof test f
consideratig

The occurre
performanc
the test sha
between the

16.2.1.6 If

ample fails to sustain the static-heel loading at Fisp for the prescribed time, record
th the highest value of testforce reached or the time for which the prescribed value

n of the statement givenbelow (but see 16.2.1.11). Record the decision.

nce of failure in thétest procedure in one direction of loading prevents compliance wit

e requirements.of)this test being claimed for the test sample (see 16.2.3). For this r¢g
1 be terminated; unless otherwise stated in the test submission document or agreed
test laboratory/facility and the manufacturer/submitter (see 12.3.3).

'he tést-sample fails to satisfy the performance requirement of 16.2.2 in the test procq

of heel load

this
f the

brce, Fisp, has been mairitained and decide on the continuation of the test procedufre in

h the
ason
Lpon

dure
d the

ilng, inspect it to detect the nature and, if possible, the location of any damage and recor
results.

16.2.1.7 For the test in forefoot loading, set the tilting angle of the foot platform to y;, 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.
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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 the proof test force Fagp of the relevant test loading level, specified in Table 9 or Clause C.2.

Maintain this force, Fosp, at the prescribed value for (30 + 3) s and then decrease the test force, F7 to zero.

If the test sample sustains the static forefoot loading at Fsp for the prescribed time, record this.

If the test sample fails to sustain the static forefoot loading at Fzsp 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 F2sp has been maintained (but see 16.2.1.11).

16.2
foref]

resulfts.

16.2
heel
chec

16.2
anklg
heel
test

1.9 If the test sample fails to satisfy the performance requirement of 16.2.2 in the tes
bot loading, inspect it to detect the nature and, if possible, the location of any damage a

1.10 Decide and record whether or not the test sample has passed the test g

t li)rocedure of
d record the

rocedure of

loading (16.2.1.4 and 16.2.1.5) and the test procedure of forefoot loading (16.2.1.7 a
king the results of 16.2.1.5 and 16.2.1.8 against the performance requiréement of 16.2.2.

1.11 If a test sample that has already completed, without failing, the cyclic test p
-foot devices and foot units (see 16.2.1.2) fails to satisfy the)performance requirement
loading (16.2.1.4 and 16.2.1.5) or in forefoot loading (16.2.1.7 and 16.2.1.8), repeat t
16.2.1.2 to 16.2.1.9) on a substitute test sample and record the failure and the repetitiq

all sy

16.2

In on
succq

and inclinations for (30 + 3) s each.

16.2

In of

complies with the performanee requirement of the static proof test for ankle-foot devices a1

of th
succf

meaning of 16.2.2)bytwo test samples from the prescribed batch, the prescribed batch i

subs

ecific records called for.

2 Performance requirement

der to pass the static proof test for ankle=foot devices and foot units, a test sample s
pssive static heel and forefoot loading by:the proof test forces Fisp and Fzsp at the presc

3 Compliance conditions

der to claim that the ankle-foot device or foot unit submitted for test according t

s International Standard according to 16.2.2 at a specific test loading level, tests of th
pssively applying-heel loading and forefoot loading to the same test sample, shall be p4

fitute test saniple allowed by 16.2.1.11 (see 9.3 and Table 12).

hd 16.2.1.8),

rocedure for
of 16.2.2 in
he complete
n, including

hall sustain
ribed values

0 9.1 to 9.3
nd foot units
s type, each
ssed (in the
hcluding the
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( Start )

Y

Settings and adjustments
for heel loading

16.2.1.2 t0 16.2.1.4

Heel loading Repetition of test
at proof - an substitute test -
load level sample
16.2.15 16.2.1.11

Heel loading
requirements
satisfied?

No

16.2.1.5

Settings and adjustments
for forefoot loading

16.2.1.7

Forefoot loading
at proof
load level

16.2.1.8

Forefoot loading
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

5:2016(E)

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 other direction of loading (but see 16.3.1.16).

For tpst samples of lower limb prostheses with material properties and/or construction feg
rendpr them unable to sustain the required ultimate test force at a rate of loading ofbetw
and R50 N/s, specified in 16.3.1.5 and 16.3.1.11, Annex B offers guidance on the|appli
alterpative static ultimate strength test, in which a higher rate of loading is applied’to the t

The

by t
laboz
a suh
250 1

A flo

igher rate of loading shall either be specified in the test submission, decument [se
e manufacturer/submitter or agreed upon between the manufacturér/submitter §
atory/facility (see also 16.3.1.5 and 16.3.1.11) and may be applied-to’the initial test s
stitute test sample, if the initial test sample has failed at a rate @f loading of between
N/s (see 16.3.1.17).

ivchart for this test is shown in Figure 10.

16.3
with

1.2 Prepare and align a test sample from the batch specified in Table 12 for this test ir
9.4, Clause 10 and 11, 12.2 and 16.1.1 c) and Tables*6, 7 and 8.

If at]
failin
12.2

est sample that has completed the static preof test for ankle-foot devices and foot u
g is used for this test in accordance with 9.4+2, re-align it in accordance with Clauses 1
and 16.1.1 c) and Tables 6, 7 and 8 (seedlso 16.3.1.15). Record the re-use of the test saj

If at
(incl
in ac
Reco

est sample that has completed thescyclic test procedure for ankle-foot devices an
hding the final static test) without failing is used for this test in accordance with 9.4.]
rordance with (Clauses 10 and 11, and 12.2 and 16.1.1 c¢) and Tables 6, 7 and 8 (see als

[d the re-use of the test sample.

d the test loading level to be applied, together with the corresponding values of the
the foot platform and’the test force F1, determining the condition of heel loading. M
ence if the applieation of the additional test loading levels P6, P7, or P8 specified in Any

Reco

Y1 of
refer

tures which
een 100 N/s
ration of an
est sample.

e 12.3.4 b)]
ind the test

ample or to
100 N/s and

accordance

hits without
) and 11 and
mple.

d foot units

D, re-align it
0 16.3.1.15).

tilting angle
ake specific
ex Cistobe

applllt:d.
Record whether@special jig is used.

16.3}1.3¢ Prepare the test equipment in accordance with 16.1.1 a).

affoan o 2, oo fin
AdAlIUITIT LU r l’ DIJ\'LLIA\,L{ I I

Fort } eHnrTFable!8.

A
TC

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

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

16.3.1.5 Apply to the heel of the test sample the test force, F1 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, F1 attains the value of the
ultimate test force Fisy, upper 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 Fy 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
[12.3.4 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 Chleck the results of step 16.3.1.5 against the performance requirements of 16.3.2~and r¢cord

the findings

If the test s4

Take into ad
in 16.3.1.2 {

mple completes the test procedure of heel loading without failing, proceed-with 16.3.1

count that, according to B.2 c), a test sample that has passed the test)procedure speg

alternative {
the static p1
of loading a
static ultima

If the test sa|
given below|

The occurrd
performanc
test shall b
the test labd

16.3.1.7 If

of heel loading, inspect it to detect the nature and, if possible, the location of any damage and recor

results.

16.3.1.8 Pr
accordance
16.3.1.16).

If a test sanpple that/has completed the static proof test for ankle-foot devices and foot units wit
bd for this'test in accordance with 9.4.2, re-align it in accordance with Clauses 10 and 11,

failing is us
12.2 and 16

0 16.3.1.5 with step 16.3.1.5 applied at a higher rate of loadingin accordance witl
tatic ultimate strength test specified in Annex B (see also 16.3.1:1), subsequently shall
oof test for ankle-foot devices and foot units specified in ¥6.271 in the relevant dire
hd at the relevant test loading level, in order to satisfy thé.requirements of the altern
ite strength test of Annex B (see also 16.3.3).

mple fails, decide on the continuation of the test procedure in consideration of the state
(but see 16.3.1.15). Record the decision.

nce of failure in the test procedure in one diré€etion of loading prevents compliance wit
e requirements of this test being claimed forthe test sample (see 16.3.3). For this reaso
terminated, unless otherwise stated in the test submission document or agreed bet
ratory/facility and the manufacturex/submitter (see 12.3.3).

the test sample fails to satisfy the“performance requirement of 16.3.2 in the test procg

epare and align a fresh test sample from the batch specified in Table 12 for this tg

1.1 ¢)\and Tables 6, 7 and 8 (see also 16.3.1.15). Record the re-use of the test sample.

If a test sa

with 9.4, Clauses=107and 11, 12.2 and 16.1.1 c) and Tables 6, 7 and 8 (but see 16.3.1.1

.8.

ified
h the
pass
ction
ative

ment

h the

in the

iween

dure
d the

st in
and

hout

(including the flnal statlctest) without fallmg is used for thls testin accordance w1th 9.4.2 4, 2 re- allgn itin
accordance with Clauses 10 and 11, 12.2 and 16.1.1 c) and Tables 6, 7 and 8 (see also 16.3.1.15). Record
the re-use of the test sample.

Record the test loading level to be applied, together with the corresponding values of the tilting angle,
y2 of the foot platform and the test force, F, determining the condition of forefoot loading. Make specific
reference if the application of the additional test loading levels P6, P7, or P8 specified in Annex C is to be
applied.

Record whether a special jig is used.
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16.3.1.9 For the test in forefoot loading, set the tilting angle of the foot platform to y»,
Table 8.

specified in

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

16.3.1.11
rate of between 100 N/s and 250 N/s untll the test sample falls or the test force Fz attains
the v the relevant test loac ove

Apply to the forefoot of the test sample the test force F; and increase it smoothly at a

the value of
or Table C.2,

withput fallure of the test sample

If appropriate, apply the test force, F at a higher rate of loading, specified by 61, agre
mantyifacturer/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 ¢
failure has occurred. Make specific reference if the test force F; is to be applied at a hi
loading.

If expressly requested by the manufacturer/submitter or if requestéd'in the test submissid
[12.3.4 a)], continue the static ultimate strength test after the tést sample has withstood
test

Take
that

13.2]
applied.

into account that in this case the end attachments used'need a higher value of stiffnes:
the values of their deflection and permanent deformation keep within the limits

16.3
recof

1.12 Check the results of step 16.3:1.11 against the performance requirements d
d the findings.

Take
in 16
alter
to pd
dired
alter

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

native static ultimate strength test specified in Annex B (see also 16.3.1.1), subse
ss the static proof testfor ankle-foot devices and foot units specified in 16.2.1 in

hative static ultimatestrength test of Annex B (see also 16.3.3).

16.3
proc
and 1

1.13 If the’/test sample fails to satisfy the performance requirement of 16.3.2
bdure of forefoot loading, inspect it to detect the nature and, if possible, the location of
ecord th'e results.

163

Decide and record Whether or not the test sample referred to in 16 3 1.2 hap

ed with the

nd whether
gher rate of

n document
he ultimate

orce Fasy, upper level until failure actually occurs, and recendthe value of the load at failure.

and ensure
specified in

2.2.9 at a higher proof load than is specified in‘Table 5 or Table C.1 for the test loadinlg level to be

16.3.2 and

re specified

.3.1.8 to 16.3.1.11 with step,16.3.1.11 applied at a higher rate of loading in accordance with the

quently has
the relevant

tion of loading and at\the relevant test loading level, in order to satisfy the requirements of the

in the test
any damage

5 passed the
B has passed

the test procedure of forefoot loadlng (16 3 1 8 to 16 3 1 11) taklng account of the flndlngs of 16.3.1.6
and 16.3.1.12.

16.3.1.15 If a test sample that has already completed, without failing, the static proof test and/or
the cyclic test procedure for ankle-foot devices and foot units (see 16.3.1.2), fails to satisfy either of the
performance 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
to 16.3.1.11), repeat the test on a substitute test sample in the failed direction of loading and record the
failure and the repetition, including all specific records called for.

16.3.1.16 If a test sample that has already completed, without failing, the static ultimate strength
test for ankle-foot devices and foot units in one direction of loading (see 16.3.1.1 and 16.3.1.6), fails this

© IS0 2016 - All rights reserved 49


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

test in the other direction of loading (see 16.3.1.12), repeat the test on a substitute test sample in the failed
direction of loading and record the failure and the repetition, including all specific records called for.

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.

16.3.2 Per

oriiditc rocyuil ClllClltD

In order to pass the static ultimate strength test for ankle-foot devices and foot units, a test sample

shall satisfyj

a) the test
and inc
FZSU at t

or

b) if the m
the max
of its st}

— Wth
or

— W th

16.3.3 Compliance conditions

In orderto ¢
with the pel
units of thig
shall apply.

a) If the td
this typ|
be pass

from the prescribéd-batch, the prescribed batch including the substitute test samples allowsg

16.3.1.1

one of the following performance requirements:

sample shall sustain either static heel loading by the ultimate test force(Fys, at the
ination prescribed for Figy, upper level Or static forefoot loading by theultimate test
he value and inclination prescribed for F2sy, upper level Without failing

echanical characteristics of the test sample prevent the reglirement of a) to be sati
imum value of the ultimate test force Fygy or Fagy, sustained/by the test sample withou
‘uctural integrity shall be either

e value Fisy, lower level prescribed for static heel loading

e value Fosy, lower level Prescribed for statie\forefoot loading.

aim that the ankle-foot device orfoot unit submitted for test according to 9.1 to 9.3 com
formance requirements of the static ultimate strength test for ankle-foot devices and
International Standard according to 16.3.2 at a specific test loading level, the follo

st forces F1 and Ey’have been applied at a rate of between 100 N/s and 250 N/s, tes
e, each separatelyapplying heel loading and forefoot loading to different test samples,
ed (in the meaning of 16.3.2) in each of these directions of loading by two test san

b) If the td

5 and 16:3)1.16 (and also by 16.3.1.17 as an option) (see 9.3 and Table 12).

st forces F1 and F, have been applied at a higher rate of loading in accordance wit

alternatf

ralue
force

sfied,
t loss

plies
foot
wing

ts of
shall
hples
ed by

h the

ive) static ultimate strength test specified in Annex B (see 16.3.1.1 and 16.3.1.5

and

16.3.1.1T), the compliance condition of a) shall apply provided that the same test samples also
pass (in the meaning of 16.2.2) the static proof test for ankle-foot devices and foot units of this
International Standard in the relevant direction of loading and at the relevant test loading level

(see 16.

3.1.6 and 16.3.1.12 and Annex B).
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16.3.1.4 16.3.1.10

Heel (H) or forefoot (F) loading

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

(H) 16.3.1.17 (F) 16.3.1.17

Repetition of heel (H) or

farefoot (F) In:ding on

touitimmatetoad fevetat ot
or increased rate of loading

substitute test sample at normal
or increased rate of loading

Yes

Applied rate
of loading?

(H)16.3.1.6 (F)16.3.1.12

Normal

Increased

(H)16.3.1.5 (F)16.3.1.11 (H) 16.3.1.15 (F) 16.3.4)15/16
Yes
Loading No Has test sample
requirements > completed other
satisfied? tests before?
(H) 16.3.1.6 (F)16.3.1.12 (H) 16.3.1.15 (F) 16.3.1.15/16

No

Applied rate Normal

of loading?

(H) 16.3.1.17 (F) 16.3.1.17

Increased

Application of separate
static proof test (16.2.1)

(H)16.3.1.6

(H) 16.3.1.6

(F) 16.3.1.12

Proof test
requirements
satisfied?

(F)16.3.1.12
Yes

A

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

A

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

(H) 16316  (F)16.3.1.12

(Hy163.16  (F)16.3.1.12

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

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
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profiles of tilting angle and test force, followed by final static loading on the heel and the forefoot, as
described in 16.4.1.3 to 16.4.1.12.

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

16.4.1.2 The following requirements shall apply.

a)

During the course of the cyclic test, specified parts shall be replaced when the number of
cycles has reached a value at which such replacement is indicated in accordance with the
manufacturer’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)hég

forefoot loading by the test forces Fifin and Fafin, successively applied at a rate of between 10
and 250 N/s and maintained for (30 + 3) s for each loading case, with the foot platforny’set J

tilting

A tests

gle, y1 for heel loading and y; for forefoot loading.

hmple that fails and/or a test sample that completes the cyclic test withotut failing sh{

the reqyiest of the manufacturer/submitter, be visually examined at the magnification specifi

the test
and/or

16.4.1.3 Pr

submission document [see 12.3.5 c)], and the presence, location and_hature of any frac
cracks recorded, together with the magnification used.

pare and align a test sample from the batch specified in Table 12 for this test in accord

with 9.4, Clauses 10 and 11, 12.2 and 16.1.1 c) and Tables 6, 7 and 8:

Record the 1
y(t) of the o
conditions 4
reference if
applied.

Record whe

16.4.1.4 Pr

Record the

est loading level to be applied, together with the corresponding profiles of the tilting

scillating foot platform and the pulsating test force F¢(t) or F¢(y), determining the log
t each instant of the loading cycle, and the.prescribed number of cycles. Make sp
Lhe application of the additional test loadingdévels P6, P7, or P8 specified in Annex C is

fher a special jig is used.

bpare the test equipment in accardance with 16.1.1 b).

ndividual settings for the_preparation of the test equipment and the arrangement g

foot platforin, including the positioning of the specific heel block.

16.4.1.5 M

Arrange an
accordance

unt the test sample in the test equipment in accordance with 16.1.1 d).

 adjust thédmeans to resist dislocation of the test sample during its lift-off pha
with 16.11.'%e).

Record the indiyidual settings.

| and
) N/s
t the

11, at
ed in
ures

ance

ingle
1ding
pcific
to be

f the

e in

16.4.1.6 Su

tessively apply static heel toading —as—specified ima)—amd—static forefoot toadir

specified in b).

a)

to the heel of the test sample the maximum test force F1cmax, Specified in Table 9 or Table C.2.

b)

g as

For static heel loading, set the tilting angle of the foot platform to y1, specified in Table 8, and apply

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 Fycmax, specified in Table 9 or

Table C.

2.

If the test sample sustains the successive static heel and forefoot loading at F1cmax and Fzcmax, proceed
with 16.4.1.7.
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If the test sample fails to sustain the successive static heel and forefoot loading at Ficmax and Fzemax,
record this together with the highest value of test force reached in each direction of loading and
terminate the test.

16.4.1.7 Apply to the test sample simultaneously, the profiles of the tilting angle y(t) of the oscillating
foot platform and the pulsating test force Fc(t) or Fc(y) 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”.

NOTE 1
and t

The number of cycles required for the test to settle down will depend on the nature of the test sample
he test equipment control mechanism.

Star{ at any appropriate instant of the loading cycle.

Take
the ny

care that during this settling-in period the highest force applied to the test sample does not exceed

haximum test force Ficmax by more than 10 % (see 13.4.2.12).

NOTH
by m

2 Experience has shown that the repeated loading at values exceeding the maximum test force Ficmax

re than 10 % can cause an early deterioration of the test sample.

Do n wn, and the

pt proceed with 16.4.1.8 until the test sample and the test equipment have settled dg

profi
achid

Reco
whet

les of the test force F¢(t) or Fc(y) and the tilting angle y(t)‘of the oscillating foot pl
ved the waveform specified in 13.4.2.10 and keep within thetolerances specified in 14.3

ird the frequency called for, together with the number of cycles required to settl
her the pulsating test force F¢(t) or Fc(y) and the tilting angle y(t) of the oscillating f

are applied in accordance with 13.4.2.10 and 14.3 f),’g} and h).

If thg
and {
steps
betw

Reco

If th

 frequency called for cannot be achieved, . 0f’does not allow the pulsating test force }
he tilting angle y(t) of the oscillating foot platform to be applied as specified, repeat th

of this subclause at a different frequency, preferably between 0,5 Hz and 3 Hz, to be ;
een the test laboratory/facility andhe manufacturer/submitter.

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

e pulsating test force F.(£))or F¢(y) and/or the tilting angle y(f) of the oscillating fq

cannot be applied at any \frequency agreed upon between the test laboratory/facil

mant

16.4
foot
the v
0,5H
freqy

Ifacturer/submitter, record this and terminate the test.

1.8 Apply to the-test sample, simultaneously, the profiles of the tilting angle y(¢t) of th

htform have
f), g) and h).

e down and
ot platform

c(t) or Fe(y)
e preceding
greed upon

ot platform
ty and the

e oscillating

blatform and'the pulsating test force F¢(t) or F¢(y) in accordance with the requirements

plues for the televant test loading level, specified in Tables 8 to 11 and C.2, at a frequenc}
z and 3:HZ in accordance with the test submission document [see 12.3.5 a)] or any agr
ency\differing from the value called for therein, preferably between 0,5 Hz and 3 Hz (5

for ttlge prescribed number of cycles specified in Table 9 or Table C.2.

f13.4.2 and
y of between
eement on a
ee 16.4.1.7),

Inspect the waveforms of the applied test force F(t) or Fc(y) and the tilting angle y(¢) of the oscillating
foot platform. Terminate the test if the waveforms do not comply with 13.4.2.10.

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 normal
service. Proceed as follows.

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.
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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 details of the exchange/replacement and the resulting conditions of the restart, together

with the number of the corresponding clause.

16.4.1.10

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

Table 9 or Table C.2 has been reached. Record the number of cycles at shutdown and whether failure has

occurred.

16.4.1.11
test force Fj
to the final
accordance
a rate of bet
for (30 £ 3)

If the test s4
Fofin for the
value of test]
final static t

16.4.1.12
specified in

Subject a test sample that completes the cyclic test without failing, to thée final
fin, applied to the heel with the foot platform set at the tilting angle y1, andsubsequ
static force Fofin, applied to the forefoot with the foot platform set at the tilting angle

ween 100 N/s and 250 N/s. For each loading case, maintain the load at,the prescribed
5 and record the results [see 16.4.1.2 b)].

mple fails to sustain the successive final static heel loading at ¢, and forefoot loadji
prescribed time in either of the directions of loading, record‘this together with the hig
force reached in each direction of loading or the time forWwhich the prescribed values ¢
est forces Fifin and Fofin have been maintained.

Decide and record whether the test samplechias passed or failed the test procse
16.4.1.2 to 16.4.1.11, checking the results of steps 16.4.1.6, 16.4.1.10 and 16.4.1.11 ag

the perform

16.4.1.13
to detect thd

16.4.1.14

and/or a te
static test w|
16.4.1.2 c)].

Carry out tH
c)] or decidgq

Record the

manufactur

16.4.2 Per

hnce requirements of 16.4.2.

If the test sample fails to satisfy any of the performance requirements of 16.4.2, insp|
nature and, if possible, the location®f any damage and record the results.

At the request of the manufacturer/submitter, visually examine a test sample that
bt sample that completes the“cyclic test for ankle-foot devices and foot units and the
ithout failing, to detect the presence, location and nature of any fractures and/or crackg

e examination at-the magnification specified in the test submission document [see 1]
d according td.circumstances in agreement with the manufacturer/submitter.

h

magnification used and the information obtained, taking account of
br's/submitter’s instructions concerning the documentation of test results [see 12.3.5

formance requirements

btatic
ently
2, in

ith the values for the relevant test loading level, specified in Table 9 or/Table C.2, applied at

ralue

ng at
rhest
fthe

dure
Qinst

ect it

fails
final
[see

[a

the
)]

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

a)

forces F1cmax and Facmax at the prescribed values and inclinations;

b)

levels and ranges for the prescribed number of cycles;

F1fin and Ffip at the prescribed values and inclinations for (30 * 3) s each.

54

the test sample shall sustain successive static heel and forefoot loading by the maximum test

the test sample shall sustain cyclic loading by the pulsating test force F¢(t) or Fc(y) at the prescribed

the test sample shall sustain successive static heel and forefoot loading by the final static test forces
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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).

Settings
and adjustments

16.4.1.3t0 16.4.1.5

Static heel loading at
maximum test force F cmax

16.4.1.6

Loading
requirement
satisfied?

Termination of test,

\ since test sample does
maximum test force % semax not satisfy 16.4.2 a)

16.4.16 I
16.4.1.6

Static forefoot loading.at

Loading
requirement
satisfied?

No

16.4.1.6
Yes

Start of initial cyclic
loading for "settling down"
(progressive loading from |

heel contact to toe-off)

Need for
realignment
of sample?

16.4.1.9
i 16.4.1.7

Yes

Loading
requirements Agreement
satisfied at on different

frequency applied? frequency?

YES

4

Termination of test,
since F(t) and/or y(¢)
can not be applied at
any frequency

Termination of initial
cyclic loading
for "settling down"

16.4.1.7 16.4.1.7

f

Figure 11 — Flowchart for the cyclic test specified in 16.4.1
Continued on Figure 12
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!

Start of "regular” cyclic
loading (progressive loading
from heel contact to toe-off)

16.4.1.8

Waveforms
of F() and y(t)

Termination of test,
No since waveforms of
as required? \F(t) and/or y(t) do not
16418

comply with 13.4.2.10

lYes

Continuation of test until
shutdown of test equipment
because of / due to

a) replacement of parts

b) occurrence of failure

c) completion of cyclic test

16.4.1.9/16.4.1.10

16.4.1.8

Completion of
cyclic test

16.4.1.10

Final static.testat
F 1 a0d F 260

16.4.1.11

Loading

. No
requirements

Replacement Relevant Occurrence
of parts event? of failure
16.4.1.9 16.4.140

satisfied?

16.4.1.11
Yes

Test sample has passed the
cyclic test for ankle-foot
devices and foot units

16.4.1.12

Test sample has failed the

cyclic test for ankle-foot
devices and foot units

16.4.1.12

Figure 12 — Flowchart for the cyclic test specified in 16.4.1

Continued from Figure 11
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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 identification of the test report or reports (such as serial number) shall beclearly 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 laboratory/facility log for

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

b) the selection, type, preparation, identification and aljgninent of test samples,

c) the conduct of specific tests, selected in accordanc¢e’ with this International Standard jand the test
gubmission document and

d) 4ny unusual features observed during the test(s).

NOTH Detailed instructions on records to“be entered in the test laboratory/facility log are| given in the
relevant clauses of this International Standard.

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

18 Test report
18.1] General requirements

18.1}1 The teStlaboratory/facility shall prepare a test report for the test(s) conducted and ghall provide
at legst onetcopy to the submitter of the test sample.

NOTH The test laboratory/facility should maintain another copy of the test report with the test/log. This will

3 sl 1 4 lal £ 41 H H £41 £ 4 L 1 bt
Slmp lly LIIT T Clle U PUDDIUIC TUI tIITT lllblull ICTS UT LT IIIaltuldttul Ul/ SUUIITITLCTT.

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, P7, or P8
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 accordifig to ATIITEX B (€€ 16.3.1.1, 16-3-1.5, and 16311 1J:

18.2.2 For each ankle-foot device or foot unit for which an appropriate batch or batches of test'samples
have been sfibmitted for test, the test report shall state the tests in which compliance withirequirements
of this Inter;tational Standard has been demonstrated. The test report shall also state the-tests condycted,
in which compliance has not been demonstrated.

18.3 Optiqns

18.3.1 The|test report shall include any additional information, spéeifically requested in the test
submission flocument (see 12.1.2).

18.3.2 Upop request of the submitter, the test laboratory/facility~shall copy from the test log to th¢ test
report any further records of samples and test results called-fer. Annex D gives details of the re¢ords
which shall be entered in the test laboratory/facility log.

19 Classification and designation

19.1 Genefal
A prosthetiq ankle-foot device or foot unit

a) for whi¢h compliance with the fequirements of this International Standard is claimed (see 9.1 and
9.2) for p specific test loading tevel “P” (see 7.2) and

b) which ip suitable for lower limb amputees with a body mass not exceeding a specific valpie of

(S

maximym body mass,<m” kg according to the manufacturer’s written instructions on the intepded
use of that device,

shall be clagsified and“designated as shown below.

ISO 22475 ~"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.

EXAMPLE1 IS0 22675-P4-70kg
EXAMPLE 2 ISO 22675 - P4 -80 kg
EXAMPLE3  ISO 22675-P4-90kg
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In consideration of the background information given in Annex A, the following can be stated:

a)

b)

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).

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

R I TR —rhieh-isidentieatwith-the maximum

wivie Ry da C

hody mass of those amputees (80 kg).

The classification/designation according to EXAMPLE 3 is typical of an ankle*foot d¢vice or foot

nit intended to be used for amputees, who are expected to load their lower'limb pr¢sthesis at a
iLwer level than those amputees on whose locomotion data test loading lével P4 is baged. For this
feason the value of maximum body mass is limited to 90 kg, which is‘10vkg above the maximum
Ibody mass of those amputees (80 kg).

All egkamples of classification/designation illustrated in EXAMPLES] to 3 and commentdd in a) to c)
requjre the manufacturer to specify, with justification, the conditions of use in his written jnstructions

on the intended use of the prosthetic ankle-foot device or foot unit.

NOTH The above classifications/designations are also usedyin the examples of label layout (see 20.3 and

Figurle 14).
20 Labelling

20.1 General

Each|prosthetic ankle-foot device or footunit

a)

b)

or which compliance with the requirements of this International Standard is claimed|(see 9.1 and
.2) for a specific test loadiig-level “P” (see 7.2) and

hich is suitable for lower limb amputees with a body mass not exceeding a specjfic value of
aximum body mass\“m” kg according to the manufacturer’s written instructions on the intended
se of that device;

shallbe labelled ifi.accordance with the classification/designation specified in 19.1. If appropriate, the

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

The statements on the label shall be given independent of any specific information on the intended use

of the priesthetic ankle-foot device or foot unit supplied by the manufacturer with the devige.

ISO 22675 -"P"-"m" kg’ /N

*} 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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20.2 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.

The use of s
commented|in 20.3.

20.3 Exam

The layout
classificatio|

60

«wx\” -

ples of label layout

pof the label shall conform to any of the models a) to c) of Figure 140Fhe examples of
h/designation used in these models correspond to those used in EXAMPLES 1 to 3 of 1P.2.

The labgl according to model a) of Figure 14 shall apply to prosthetic ankle-foot devices and foot
units carresponding to EXAMPLE 1 of 19.2, commented on in 19.2 a).

The labgl according to model b) of Figure 14 shall apply to prosthetic ankle-foot devices and foot
units cqrresponding to EXAMPLE 2 of 19.2, commented on in 192 b).

The labgl according to model c) of Figure 14 shall apply to*prosthetic ankle-foot devices and foot
units carresponding to EXAMPLE 3 of 19.2, commented .o1i¢dn 19.2 c).

ISO 22675 - P4-70 kg’

")

Body mass limit'not 10 be exceeded! For further details
see manufactlrer's written instructions on intended use!

ISO 22675 - P4 -80 kg

TS ) a

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

]

J
Model a)

]

J

Model b)

ISO 22675-P4-90kg’ /N

Body mass limit not to be exceeded!

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

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

A.1 Back

The test loa
test loading
at the time
that time a
data used c
subsequent]

The test loa
100 kg. The
mass is less
P8 is extrap
loading leve
80 kgand 6

For the prop

The methoq
amputees o
locomotion
in a prosthe
to the lifest
foot units a
be taken int

ground statement

Hing levels P5, P4 and P3 according to 7.2 of this International Standard correspoend t
levels P5, P4 and P3 according to 7.2 of ISO 10328:2016. These are based on‘data acq
f development of ISO 10328:1996, measured on lower limb prostheses of the types us

ITd listed according to the body mass of the amputees whose locomotion'wdas measured|

bmprised information presented at the Philadelphia meeting in 1977 and additional
[y contributed by several countries.

ling level P5 is based on data from all amputees including a few-whose body mass exce|
test loading levels P6 and P7 is based on locomotion data-from amputees of whose
than 125 kg and 150 kg, respectively and obtained from Sinfulations and field observat
olated from these two levels to amputees whose body mass is less than 175 kg. The
Is P4 and P3 are based on locomotion data from amputees whose body mass is less
) kg, respectively.

osed additional test loading levels P6, P7 and P8, see Annex C.

| of classing/relating the test loading-levels with/to specific ranges of body ma
N whose locomotion data these are based should, however, not obscure the fact that {

o the
hired
ed at
. The
data

eded
body
ions.

test
than

5s of
hese

Hata are also determined by the influence of all other factors, on which the loads developed

5is during use depend (see NOTE 1) but only within the range that was possible with re
yle and activity level of the amputees and the performance of the ankle-foot device
ailable at the time of data acquisition (see NOTE 2). All of these factors should ther
0 account together withthe body mass, when specifying the conditions of use of a sp

ankle-foot device or foot unit that.complies with the requirements of this International Standard

specific test]

NOTE1  Bg
addressed in
the individuad
level, the pe
their prosthg
environment|

loading level [see 5.2'D)].

sides the genefalphysical parameters and locomotion characteristics of the amputee al
7.2.1, other Specific factors on which the loads developed in a prosthesis during use depen
| character 'of use of the prosthesis by the amputee, determined by her/his lifestyle and ac
[formanceof the prosthesis provided by the mechanical characteristics of the component
tic assembly and alignment, occasional events such as, for example, tripping or stumbling
nl conditions in which the prosthesis will be used.

spect

and
bfore
peific
for a

ready
d are
Livity
5 and
, and

NOTE 2

and activity level of amputees and improvements in the performance of ankle-foot devices and foot units.

The range of influence of these factors may change in course of time, due to changes in the lifestyle

A.2 Specification of the test loading conditions for the different test loading 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 10328:2016, 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

62 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

this International Standard to be confined to only indispensible information. (For further information
see Annex E and Bibliography.)

A.2.2 to A.2.4 present information on selected items, presented as extracts and summaries from
ISO/TR 22676.

A.2.2 Directions of static and maximum cyclic heel and forefoot reference loading

NOTE

A2.472.

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

A.2.2.T Basic relationships and conditions

The $pecification of the directions of static and maximum cyclic heel and forefoot referen
basef on the relationships of a) and the conditions of b) to d).

a)

ccording to Figure A.1 (p. 69), for any instant of loading there is a given+é€lationship

est force, F and the forces at the foot platform, comprising the tangentjal (A-P) force
T, the perpendicular force component, Fp and their resultant, Fr. This relationship is
y the angles a, f and y.

The following equations apply:

b)

d)

a+p=y

=

= arctan (F1/Fp)

The values of the tilting angles y1 and y; of the ;foot platform for static and maximum cyj
forefoot reference loading are consistent with those specified in ISO 10328:2016 for {
gtructural tests on ankle-foot devices ahd foot units. These values are y1 = — 15° for
gnd y2 = 20° for forefoot loading (seg¢\Table 10, Figure 7 and subclause 17.2 of ISO 103
Table 8 of this International Standard).

The ratio F1/Fp of the valuestof the tangential and the perpendicular force component
platform according to FigureA.1 for static and maximum cyclic heel and forefoot refer
3t the tilting angles according to b) is roughly * 0,15.

INOTE This ratiods-pased on gait analysis data representative of normal level walking.

The offsets fajandfaz of the ankle load reference points Po1 and Pa (see 6.3 and Figur
o heel and forefoot loading on an ankle-foot device or foot unit of foot length L 3
¢onsistentwith those specified in ISO 10328:2016 for the ankle load reference points P,
tlest loading conditions I and II for test loading level P5. These are fa; = - 32 mm and fj
see/Table 6 of [SO 10328:2016).

te loading is

between the
component,
determined

(A1)
(A.2)

clic heel and
he separate
heel loading
p8:2006 and

s at the foot
ence loading

e 1) relevant

26 cm are
vy and Pajy of
=120 mm

A.2.Z.ZLines of action of the resultant reference forces Fr; and Frz

The relationships of A.2.2.1 a) and the conditions of A.2.2.1 b) and c) allow the inclination of the lines
of action of the resultant reference forces Fr1 and Fry of static and maximum cyclic heel and forefoot
reference loading to be specified as follows:

From Formula (A.2) and the condition according to A.2.2.1 c¢) f = arctan (Ft/Fp) = arctan
(£0,15) = +8,5°.

— From Formula (A.1) and the conditions accordingto A.2.2.1 b) a1 =y1 - f1 =-15°+8,5°=-6,5°and
az =yz - ff2=20°-8,5°=11,5°.
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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 Pp1 specified in A.2.2.1 d) and is inclined to the u-axis by
a1 =-6,18%

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

A.2.2.3 Pdgsition of the top load application point Pt

For the testg on ankle-foot devices and foot units of this International Standard, the top load applichtion
point Pt (se¢ 6.3 and Figure 1) is the point of intersection of the lines of action of the restiltant refefence
forces Fr1 ahd FRry of static and maximum cyclic heel and forefoot reference loading specified in A.2.2.2.

The coordinjates fr and uT of the top load application point Pt are calculated by determining at firgt the
functions uq/(f) and uz(f) of these lines of action from Formula (A.3)

u(f)=ftan (90 - a) + ug (A.3)

and then defermining their point of intersection by putting uq(f) =u2(f).
For an anklg-foot device or foot unit of foot length L = 26 cm, this method provides the following results:

— the furnctions of the lines of action of the resultant reference forces Fri and FRrp are
u1,26(f] =9,24f+ 375,53 and uz, 26(f) = - 5,08f + 689,39;

— their paint of intersection is located at P, 26 {f1{26 = 22; uT, 26 = 578}.

For lines of ction of static and maximum cycli¢-heel and forefoot reference loading on ankle-foot dejices
or foot unit of other foot lengths L, their ihclination determined by the angles a1 and a will bg the
same (see N[OTE) but the position of the top load application point Pt |, determined by the coordipates
fr1, 1 and ut, | will be different, dependingon the fa-offsets of the related ankle load reference pointys Pao1
and Pao.

As is demorlstrated in 3.2.3 of dSO/TR 22676:2006, these fy-offsets can be expected to show a scpling
that is propprtional to the footlength L. This establishes a dependence of the position of the top|load
application point Pt on thé.foot length L in the following manner:

The position of the top,load application point P 26, together with the posterior heel edge and the point
of the foot off length"L'= 26 cm, determine the proportion of a reference triangle. According to the pasic
concept of the tests-for ankle-foot devices and foot units of this International Standard, this propoftion
shall uniformdyapply to all sizes of foot, independent of the test loading level.

The dependence 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 load application points P, |, are located on a straight line directed to the origin of the
coordinate system. The distance Dpt between load application points Pt |, relating to two successive
values of foot length L has a fixed value determined by the equation

2 2
(fT,26 T Ut 56 )

which gives a value of Dpt = 22,2 mm.

64 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=178fb90b02c67e79697a71a05e1d8a3d

ISO 22675:2016(E)

The coordinates fr, 1, and ug, |, determining the position of the top load application point Pt |, 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 reference test
loading conditions for static and maximum cyclic heel and forefoot reference loading in a manner generating
the tangential and perpendicular forces Fr and Fp (see Figure 1) at a fixed ratio independent of the foot lengths
L. This requires fixed inclinations of the lines of action of the resultant reference forces Fr1 and Frz and, hence,
fixed values of the angles a1 and a; determining the inclinations.

A.2.3 Magnitudes of static and maximum cyclic heel and forefoot reference lollding

The §pecification of the magnitudes of static and maximum cyclic heel and forefoot referenge loading is
basef on the following general condition.

The ppecific values Frix and Frpx of the resultant reference forces Fri ,and Fry accorfding to this
Interjnational Standard (see Figure A.1) are consistent with the correspending values Fil and Fpx of
the test forces F1 and F; specified in ISO 10328:2016 for the separatetests on ankle-foot|devices and
foot tinits (see Tables 11 and D.3 of ISO 10328:2016). The specific values’Fr1x and Frzx of the resultant
referience forces Fr1 and Fgry are listed in Table A.1.

The $pecific values F1x and Foyx of the test forces F1 and F; related to the specific values F1x and Frox
of the resultant reference forces Fr1 and FRry (see Figure A.1) are determined by the following equation,
deriyed from the relationship described in A.2.2.1 a):

H1,2=FRr1,Rr2 X COs @12 (A.5)

The specific values F1x and Fx of the test forces F1 and F; calculated using Formula (A.%) for aq = -
6,187 and ay = 11,14° (see A.2.2.2) are listed.in Tables 9 and C.2.

Table A.1 — Magnitudes of resultant reference forces Frix and Frpx

Related test forées Fix and Fx of the separate tests on ankle-foot devices and foot units specified in
Resultant 1SO 10328
ref¢rence forces (see Tables 11 and D.3 of ISO 10328:2016)
Frix and Frox of N
;Xtatic andx Testloading level
makimum cyclic P8 | P7 | P6 | P5 | P4 | P3
heel and
forefoot Symbol Numerical values for heel loading (F1x) and forefoot loading (F2x)
refergnce Fix | Fax | Fix | Foy | Fix | Fox | Fix | Fox | Fix | Fax | Fix | Fax
loading
N
Frasp Fisp 3200 - |2900| - |2490 | - |[2240| - |2065| - |[610 -
Frasp Fasp _ 3200 | - |2900]| - [24%0| - |2240| - |2065]|]| - 1610
Flsu, lower
FR1su, TowerTever Tevel 4456 4160 3766 3366 3858 2415 -
FR2su, lower level F2su, lower - 4450 - 4100 - 3760 - 3360 - 3098 - 2415
level
Flsu, upper
FR1su, upper level level 5700 - 5300 - 4880 - 4480 - 4130 - 3220 -
FR2su, upper level F2su, upper - 5700 - 5300 - 4880 - 4480 - 4130 - 3220
level
FR1cmax Fier 2050 - 1770 - 1530 - 1280 - 1180 - 920 -
FRr2cmax Focr - 2050 - 1770 - 1530 - 1280 - 1180 - 920
FRifin F1fin 3200 - 2900 - 2490 - 2240 - 2065 - 1610 -
FR2fin F2fin - 3200 - 2900 - 2490 - 2240 - 2065 - 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

by the parameters listed in a) to d). For the meaning of “reference” see “IMPORTANT”".

The position of the top load application point Pt (= point of intersection P; of the lines of action of

the resultant reference forces Fr1 and Fry), determined by the coordinates ft and ut relevant to the

gth L of the test sample (see A.2.2.3). These are specified as offsets fr 1, and ur 1, in Table 7.

determined
a)
foot len
b) The dir
the coo
determi
c¢) Thema
test for
Figure 4
Table 9.
d) The tilt
and forg
IMPORTAN
FRr2 to the

the static (r

each samp
correspondi

This will a
the heel or
relating to 4
the resultan

For this rea
determined
test sample

NOTE R¢

determining
determining

A2.42 Cy

According t

l;LtB

he tilting position of the foot platferm at y1 or y2 [see d)] and the individual magnitude of

bction of the lines of action of the resultant reference forces Fr1 and Frp, determing
rdinates of the top load application point Pt [see a)] and their inclinations to-the u
ned by the angles a1 = - 6,18° and ap = 11,14° (see A.2.2.2).

bnitudes of the resultant reference forces Fr1 and FRrp, specified in Table Ay1,and the re
Ces F1 and Fp to be applied in the top load application point Pt [see‘d)| as illustrat
\.1, determined by Formula (A.5) for a1 = - 6,18° and ap = 11,14°(These are specifi

ng angles y1 = - 15° and y = 20° of the foot platform for static(and maximum cyclic)
foot loading. These are specified in Table 8.

T — The inclinations of the lines of action of the resultant reference forces Fr1
1-axis addressed in b) are only relevant to the reference test loading conditio

e of ankle-foot device or foot unit to develap-its individual performance under
ling to its individual design.

omatically determine the individual pgsition of the bottom load application point P
2 on the forefoot of the test sample (and with it the individual inclination of the load

t force Fr1 or Fra.

son the configuration of thettest set-up for the preparation of test loading [see 16.1.1
only by the position of the-top load application point Pt relevant to the foot length L ¢
hccording to a) and the, tilting angles y1 and y; of the foot platform according to d).

ferences (in parentheses) to the cyclic tests take into account that the linear and angular dimen

the reference t€st-loading conditions for static heel and forefoot loading are identical to
the referencedestloading conditions for maximum cyclic heel and forefoot loading [see A.2.4.2

clic test

b the'statements of A.2.2 and A.2.3, the reference test loading conditions for cyclic log

according ta

d by
axis,

lated
bd in
ed in

heel

and
ns of

nd cyclic - see NOTE) tests, since the concept.of this International Standard allows

load

b1 on
line)

a)] is
f the

sions
those

a)].

1ding

+R3c Tty atinn ]l Qo Ao d S Jdot et nd 1 thao navarntnwe lictknd 10 A S d WY

tHSHhterhatioharotanaatraareaeteriiHhea u] e parattCtCT S o tCU I o ot o+

[For

the meaning of “reference” in a) see IMPORTANT of A.2.4.1 and for the meaning of “reference” in b) see
IMPORTANT of this subclause.]

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)

toe-off are determined by the parameters listed in 1) to 4).

1) The position of the top load application point Pt [see A.2.4.1 a)].

The reference test loading conditions for repeated foot loading progressing from heel contact to

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
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application point P [see A.2.4.1 a)] and the inclinations of the line of action to the
related instantaneous values of angle « (see Figure A.1).

The profile (curve) of the pulsating test force Fc, to be applied in the top load

u-axis at the

application

point P [see A.2.4.1 a)] as illustrated in Figure A.1 as a function of time F¢(t) 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 Formula (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(t) or Fc(y) is primarily based

on the values F1cmax (1st maximum of loading profile), Femin (intermediate minimu

m of loading

IMP(
is ornl

deve

This
the f
indiv

For
detel
test §
to 16

)

DRTANT — The progression of the lines of action of the resultant force Fr addres
ly relevant to the reference test loading'‘conditions for the cyclic test, since the
the tests of this International Standard allows each sample of ankle-foot device or

lop its individual performance underload corresponding to its individual design.

will automatically determine thendividual position of the bottom load application
pot of the test sample relating to the specific value of tilting angle y(tx) of the foot platf]
idual inclination and magnitiide of the resultant force Fg.

his reason the configur@tion of the test set-up for the preparation of test loading [see

£310) pa I Taa YA | 2 £1] i £ila) - AP T llo O
lJl UlllC) dilv 1" /cmax l_&llu ITIdATIIIUIIl UT 1uau1us Pl UlllCJ, DPCLIIICL{ I 1avUIC J.

Further guidance on the description and specification of the profile of the test for
in Figure 3 and Tables 10 and 11 and also by Formula (4) of 13.4.2.9.

The profile (curve) of the tilting angle y(t) of the foot platform, determining it
oscillation within the range of - 20° < y < 40° specified for the periodbetween th
heel contact and toe-off (see Figure 6).

The description and specification of the profile of the tilting afigle y(t) of the foof
primarily based on the values y; = - 15° (instant of 1st mfaximum Ficmax of load
YFemin = 0° (instant of intermediate minimum Fepin of leading profile) and y, = 20
2nd maximum Fp¢max of loading profile), specified inTable 8.

Further guidance on the description and specification of the profile of the tilting
given in Table 11 and also by Formula (3) of 13&.2.8.

ce F is given

s periodical
b instants of

platform is
ing profile),
° (instant of

angle y(t) is

sed in b) 2)
concept of
foot unit to

point Pg on
orm and the

16.1.1 b)] is

'mined only by the position of the top load application point Pt relevant to the foot lepgth L of the

ample according tolb) 1) and an appropriate initial tilting position of the foot platforn
.1.1 b) 3), an appropriate initial tilting position of the foot platform is determined by th
tilting angle y = 0°relevant to the instant of the intermediate minimum F¢pyip of the loading

h. According
e temporary
profile.
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.

Key
1  foot platform
f,u axes of doordifate system

Pt top load|application point

F testforce

Fy force component transverse to line of application of test force F

Fr resultant force

Fp force component perpendicular to foot platform

Fr force component tangential to foot platform

a  inclination angle of line of action of resultant force Fr

B angle between resultant force Fr and force component Fp determining ratio Fr/Fp

y  tilting angle of foot platform

Figure A.1 — Illustration of different components of loading
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Dimensions in millimetres

Ck
Il
I
I
i
I
]
I
o
i
./.[/_//_/
I
v | R
| AN
BN AN
] | AN
] A
i AN
I A
f
- L =25
. L=26
L =27
’ L=28 N
f L =29 -
’ L=30 |
Key
1 ymbolic view of foot

f,u axes of coordinate system
Ck effective knee-joint centre

Ca effective ankle-joint centre
Top load application points relevant to indicated foot length L (Reference: P, 26 for L = 26 cm).

Figure A.2 — Illustration of the dependence of the position of the top load application point Pt
on the 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 Back

Due to the
loading of H
strength teg

To address
higher rateq
of between

This altern
properties 3
test force at
to (e.g. strud

If the statig
250 N/s, thg
if the requi
requiremen

NOTE
the separate
purposes of {

This alternative static ultimate strength test was first developed for the principal structural test

ground statement

characteristics of most non-metallic materials used in lower limb prostheses; the rg
etween 100 N/s and 250 N/s, specified in 16.3.1.5 and 16.3.1.11 for thesstatic ulti
t, may be too low.

this, an alternative static ultimate strength test is proposed in this-anhex, which ap

| kN/s and 5 kN/s are considered to be appropriate.)

ntive static ultimate strength test is intended to be applied to samples with mat
nd/or construction features which render them unable)to’sustain the required ulti
a rate of loading specified for the standard static ultimate strength test previously refg
tural members manufactured from materials subjeéfto significant creep).

ultimate strength test specified in 16.3.1 is ¢onducted at a rate of loading higher
e procedure includes the application of the static proof test specified in 16.2.1 and
red number of test samples from the preseribed batch complies with the perform
s as specified in 16.3.2, additional statiesproof tests are unnecessary.

structural tests on ankle-foot devigessand foot units of ISO 10328:2016. It has been adopted f
he static ultimate strength test of.this International Standard.

te of
mate

plies

of loading to be specified by the manufacturer/submitter of the saniple under test. (Rates

erial
mate
erred

than
thus,
ance

s and
r the

test
y the
ce F1
f the

and

B.2 Test procedure

a) Carry onit steps 16.3.1.2 t046.3.1.4 (16.3.1.8 to 16.3.1.10) of the static ultimate strength test.

b) Proceed with 16.3.1.5,(16.3.1.11) in the alternative way addressed therein and increase theg
force Fq (F7) at the higher rate specified in the test submission document [see 12.3.4 b)] b
manufafturer/sybmitter of the test sample under test until the test sample fails, or the test for
(F2) attjins thevalue of the ultimate test force Fisy, upper level (F2su, upper level) Without failure g
test sample
Record therateof }uqdius anrd-the higlucat vatteof thetestforee Fl (FA) reacheddut ius thetes
whether failure has occurred.

c) Ifthe 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.

d) 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
(normative)

Application of an additional test loading level P6, P7, an

Background statement

Field|
level

In on
level
of ov]

NOTH
struc
the sf

C.2
The 1

C3

a)
b)

The test dimensions shall be as specifiedin Tables 6, 7 and 8.

The test forces and the prescribed niimber of cycles shall be as specified in Table C.2.

experience has shown that there is a need for lower limb prostheses which sustainloa
covered by test loading level P5.

der to allow the structural testing of such prostheses on a uniform basis,”additional
5 P6, P7,and P8 are proposed in this Annex. They are derived, amongst otheérs, from mq
erweight prosthetic patients, normals, and wobbling mass simulations.

Additional test loading level P6 was first developed for the principal’structural tests and
tural tests on ankle-foot devices and foot units of ISO 10328:2016. It has been adopted for th
atic and cyclic tests of this International Standard.

Test forces of the proof test of end attachments

est forces of the proof test of end attachments shall’be as specified in Table C.1

Test loading conditions

d P8

s above the

test loading
asurements

the separate
b purposes of
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Table C.1 — Test forces of the proof test of end attachments for test loading levels P6, P7 and P8

All

Test procedure

(see 13.2.2)
End attachments for Stabilizing Settling test Proof test
. . test force, force, force,
Test loading condition? Fstab; (FRstab)b Fset; (FRset)b Fpai (FRpa)b
. Forefoot
;Ie:l 1"_"f“1‘;§ loading F; at N
1 )’ - y = 200

P8 1630 6800
(1 640) (6 840)

1. 600 6711

P8 (1 640) (6 840

p7 1408 6,323

(1416) (6 360

festsa 50

p7 1389 6 240

(1 416) (6 360

P6 1217 5822
(1224) (585¢€])

P6 Y201 5 746
(1224) (5856)

a  Endattach
of a test loading
loading level an

For sets o
cyclic tests of t
particular cond

b The relatid
ay specified in
(see A.2.3). Wh

ments that satisfy the stiffness requirements of the proof test of end attachmentsier proof test force Fpa = 1,2 Fsy, upp
level specified in this table are suitable for all static and cyclic tests of this Infernational Standard carried out at th
d at all lower levels.

end attachments, individually designed to the specific requirements«of‘the test loading conditions of the stat
his International Standard and/or to the specific requirements of the’ankle-foot devices or foot units submitted fo
itions apply (see the OPTION described in 13.2.2.1).

nship between the values of Fx and Fry (placed in parentheses) is\determined by Formula (A.5), using the values of
A.2.3. The values of Fry are calculated from the relevant vallies listed in Table A.1 using the factors specified in T
ch set of values applies depends on how the assembly of end’attachments is placed in the test equipment (see 13.2.1

er level
S test

c and
I test,

k1 and
hble 4
2.3).

Table

.2 — Test forces for all tests and prescribed number of cycles for the cyclic test,
for test loading levels P6; P7 and P8 (see 16.2,16.3 and 16.4)

Test loading level
_ P8 | P7 | P6
Test procedure and test load Unit
Heel loading (F1x) and forefoot loading (F}x)
F1x Fax F1x Fax F1x 2%
Fisp 3181 - 2883 - 2476 -
Static proof test force N
Fasp - 3140 - 2 845 - 2443
Static test F1su, lower level N 4 424 - 4076 - 3738 -
procedure . \ F2su, lower level - 4366 - 4023 - 31689
Staticwultimate test force
Flsu, upperlevel N 5 667 - 5 269 - 4 852 -
F2su, upper level - 5593 - 5200 - 4(788
Ist maximum value of
pulsating test force Fiemax, N 2038 N 1760 - 1521 N
Intermediate minimum
value of pulsating test Femin N 1361 1175 1016
force
Cyclic test nd - 1
rocedure |2nd maximum value _ B _
P of pulsating test force Facmax N 2011 1737 1501
F1fin (= F1sp) 3181 - 2883 - 2476 -
Final static force N
Fafin (= F2sp) - 3140 - 2 845 - 2 443
Prescribed numbers of cycles 1 2 x 106
NOTE The specific values of the different test forces are based on reference values described in A.2.2.2.
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