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Foreword

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

through ISO technical committees. Each member body interested in a subject for which a tec

hnical

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.

The procedures used to develop this document and those intended for its further maintenan
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria weeded
different types of ISO documents should be noted. This document was drafted in accordance wi
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document'may be the sub|
patent rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Det
any patent rights identified during the development of the document wilkbe in the Introduction 3
on the ISO list of patent declarations received (see www.iso.org/patents),

Any trade name used in this document is information given for the-¢onvenience of users and do
constitute an endorsement.

For an explanation on the meaning of ISO specific termxs and expressions related to confc
assessment, as well as information about ISO’s adherénce to the WTO principles in the Tec
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 168, Prosthetics and orthotics.

e are
r the
h the

ect of
nils of
nd/or

es not

rmity
hnical

© ISO 2015 - All rights reserved

iii


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=1ea95bbcfa228d46cbf14391231cacea



https://standardsiso.com/api/?name=1ea95bbcfa228d46cbf14391231cacea

ISO 22675:2006/Amd.1:2015(E)

Prosthetics — Testing of ankle-foot devices and foot units

— Requirements and test methods

AMENDMENT 1

Page 8, 7.2.3

Replace 7.2.3 with the following text:

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
the level covered by test loading level P5. In order to allow the structural testing of such prostheses ona u
basis, test loading levels P6, P7 and P8 have been developed for the principal strictural tests and the sg
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 se
tables in Clause 8. It is suggested that the values of the dimensions and-leads specified in C.3 and Table

appropriate for test loading level P6, and for P7 and P8 (pending validation), as an interim measure. Furth
loading levels will be defined, if necessary.

Page 10, Table 5
Delete the NOTE and replace by the following:

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

Page 11, Table 6
Delete the NOTE and replace by-the following:

The total length and thesegmental lengths also apply to the additional test loading levels P6, P7 4
specified in Annex C [seeC.3 a)].

Page 12, Table %,
Delete the NOTE and replace by the following:

Thespecified dimensions also apply to the additional test loading levels P6, P7 and P8 specif
Afimex C [see C.3 a)].
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Page 12, Table 8

Delete the NOTE and replace by the following:

The specified dimensions also apply to the additional test loading levels P6, P7 and P8 specified in

Annex C [see C.3 a)].
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Page 13, Table 9

Replace Table 9 by the following:

Test loading level (Py) 2 and test loading
condition (Fix; F2x)
P5 P4 P3
Test procedure and test force Unit Heel Fore- | .. . | Fore-| .. . | Fore-
load- foot load- foot load- foot
. load- | . load- | ", load-
ing, . ing, : g, :
Fy ing, Fy ing, Fy ing,
X Fax X Fax X £y
F1sp 2227 | — |2053| — |1601] —
Static proof test force N
Fasp — 2198 | — |2026{\3~ |1580
Statiq
test F1su, lower level N 3340 — 3079 = 2401 —
procer F2su, lower level — 3297 - 3.039 _ 2369
dure| |Static ultimate test force
Flsu' upper level N 4’ 454 —_— 4’ 106 —_— 3 201 —_—
F2su, upper level — 4396 -~ 4052 — 3159
1st maximum value of pulsating
tost force Fiemax N [1273| & 1173| — | 915 | —
Intermediate minimum value of
Cycli¢ | Pulsating test force Femin N ys0 783 611
test| | 2nd maximum value of pulsating
procet | test force F2cmax N — |1256| — |[1158| — | 903
dure
F1fin (= F1sp) 2227 | — |2053| — |1601| —
Final static test force N
Fofin (= 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 and
speciffed in Table A.1.
a  Fdr the additional test loading level P6, P7 and P8 the values of the test forces and the prescribed number of
cycles|are specified in Table C.2.

Page 15, Table 10

Repla¢e Table 10 by thefollowing:

Refeyr- Threshold
e(r)licnet Instant/| Inter- Rate of loading/unloading Test force F¢(t) at reference point
P . val of .
(Fime time (Value relevant to test loading level) N
after KN
heel ms /s
con- P8 P7 P6 P5 P4 P3 | Symbol | Valuerelevantto testloading level
tact)
ms
P8 P7 P6 P5 | P4 | P3
a 0 Fe(ta) 0 0 0 0 0 0

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 f= 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 intervals between each
instant after heel contact, for which rates of loading/unloading or test force are specified in this table, can easily be adapted
by linear scaling.
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Refer- Threshold
S(I)lic:t Instant| Inter- Rate of loading/unloading Test force F(t) at reference point
(Time ‘;?[lnzf (Value relevant to test loading level) N
heel | ms kN/s
t?:cr}ci P8 P7 | P6 | P5 P4 | P3 | Symbol | Valuerelevantto testloadinglevel
ms
P8 P7 P6 P5 P4 P3
115 178 | 154 (13,3 (11,1 10,2 | 8,0
b 115 Fiemax | 2038 | 1760 | 1521 | 1273|1173 | 915
51
c 166 Fiemax | 2038 | 1760 [-1521 (1273|1173 | 915
103 -6,5 [-56[-49(-41|-38|-29
d 269 Femin | 1361 /<175 | 1016 | 850 | 783|| 611
62
e 331 Femin | 1861 | 1175 | 1016 | 850 | 783| | 611
102 6,4 56 | 48 | 40 | 3,7 | 29
f 433 F2tmax | 2011 | 1737 | 1501 | 1256|1158 | 903
51
g 484 Faemax | 2011 | 1737 | 1501 (1256|1154 | 903
116 -17,4 |-15,0({-13,0(-10,8| - 9,9 \+ 7,9
h 600 Fe(tn) 0 0 0 0 0 0

duration. (The remaining time of 400 ms of the walking cycle corresponds to the swing phase.) Simulating this stancd

by linear scaling.

NOTE The loading period of 600 ms corresponds to the average stance phase time of a typical walking cycle of 1 fecond

time-swing phase time-relationship in a cyclic test/a loading period of 600 ms corresponds to a test frequency f= 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 intervals betwegn each
instant after heel contact, for which rates of loading/unloading or test force are specified in this table, can easily be aflapted

phase

Page 44, 16.2.1.2
Replace the last sentencé in the third paragraph by the following:

Make specific reference if the additional test loading level P6, P7 or P8 specified in Annex C are
applied.

Page 47.16.3.1.2

Replace the last sentence in the fourth paragraph by the following:

to be

Make specific reference if the application of the additional test loading levels P6, P7 or P8 specified in

Annex C is to be applied.

Page 48, 16.3.1.5
In the second sentence of the fourth paragraph replace [12.3.3 a)] by [12.3.4 a)]
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Page 48, 16.3.1.8

Replace the second sentence in the fourth paragraph by the following:

Make

specific reference if the application of the additional test loading levels P6, P7 or P8 specified in

Annex C is to be applied.

Page §
Repla

Make
Anney

Page !
Repla
This |

2, 16.4.1.3
ce the second sentence in the second paragraph by the following:

specific reference if the application of the additional test loading levels P6, P7 or P8 specified in
Cis to be applied.

9, 18.2.1
Ce the second sentence in the first paragraph by the following:

articularly applies to tests that are conducted at the additional test loading level P6, P7 or P8

accordling to Annex C (see 16.2.1.2, 16.3.1.2 and 16.4.1.3), and to the alternative static ultimate strength

testa

Page ¢
Repla

The te
100 k
mass
P8 is
loadin
80 kg

cording to Annex B (see 16.3.1.1, 16.3.1.5 and 16.3.1.11).

3,A.1
Ce the second and third paragraph by the following:

stloading level P5 is based on data from all amputees including a few whose body mass exceeded
. The test loading levels P6 and P7 are’based on locomotion data from amputees whose body
is less than 125 kg and 150 kg respectively, obtained from simulations and field observations;
extrapolated from these two leyels'to amputees whose body mass is less than 175 kg. The test
g levels P4 and P3 are based onocomotion data from amputees whose body mass is less than
and 60 kg, respectively.

For thie proposed additional testToading levels P6, P7 and P8 see Annex C.

Page ¢
Repla

D

5, Equation (A{4)

ce by the following:

2 2
A 126 TUT26
e, 26
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Page 66, Table A.1

Replace Table A.1 by the following:

Related test forces F1x and Fy of the separate tests on ankle-foot devices and foot
units specified in SO 10328
Resultant refer- (see Tables 11 and D.3 of ISO 10328:2006)
CIICUOC IUICC O T le .
and FRryy of static Testloading level
and maximum pe | p7 | pe | ps | Pm | OB
cyclic heel and
forefoot refer- Symbol Numerical values for heel loading (F1x) and forefoot loading (F2{)
ence loading le FZX | le | FZx le FZX | le FZx le F2x le FZx
N
FRrisp F1sp 3200 - |2900| - |2490| - |2240| - f||2065| - |1610| -
FRrasp Fasp - 13200 - [2900| - |2490| - |2240| - |2065| - [1610
Flsu, lower
FRlsu, lower level level 4’4’50 - 4100 - 3760 - 3360 - 3098 - 24’15 -
FR2su, lower level Fasu, lower| - |4450| - [4100| - |3760p - |3360| - |3098| - |[2415
level
Flsu, upper
FRlsu, upper level level 5700 - 5300 - 4‘880 - 4’480 - 4130 - 3220 -
FR2su, upper level F2su, upper| - |5700| - |5300y "- |4880| - [4480| - |4130| - 3220
level
FR1cmax Ficr 2050 | - |17704M- |1530| - |1280| - |1180| - 920 -
FR2cmax Focr - 12050 .= |1770| - |1530| - |1280| - |1180| - 920
FR1fin F1fin 3200 -.\N2900| - |2490| - |2240| - |2065| - |1610| -
FR2fin F2fin - 3200 - [2900| - [2490| - |2240| - |2065| - [1610
Page 72, Annex C
Change the Annex fronr informative to normative and change the title by the following:
Application of an additional test loading level P6, P7 and P8
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Page 72, C.1
Replace the second paragraph by the following:

In order to allow the structural testing of such prostheses on a uniform basis, additional test loading
levels P6, P7 and P8 are proposed in this annex. They are derived, amongst others, from measurements
of overweight prosthetic patients, normals and wobbling mass simulations.

Page ¥2, Table C.1
Replage Table C.1 by the following:
Table C.1 — Test forces of the proof test of end attachments for test loading level P6, P7'dnd P8
(see 13.2.1)
End attachments for Stabilizing | Settling test | Proof test
Test procedure . L test force, force, force,
Test loading condition Fstab; (FRstab)P | Fset] (FRset)b Fpa; (FRpa)b
Heel loading | Forefoot loading N
Fiaty=-15° Fpaty=20°
P8 1630 (1640) | 6800 (6840)
P8 1609 (1640) | 6711 (6840)
P7 1408 (1416) | 6323 (6360)
All testsa 50
P7 1389 (1416) | 6240 (6360)
P6 1217 (1224) | 5822 (5856)
P6 1201 (1224) | 5746 (5856)

a  Erd attachments that satisfy the stiffness requirements of the proof test of end attachments for proof test force
Fpa = |,2 Fsy, upper level Of a test loading level specified\in this table are suitable for all static and cyclic tests of this
Internptional Standard carried out at this test loading leyel and at all lower levels.

For sets of end attachments, individually designed to the specific requirements of the test loading conditions of the
static | and cyclic tests of this International Standard and/or to the specific requirements of the ankle-foot devices or foot
units | submitted for test, particular conditions apply (see the OPTION described in 13.2.2.1).

b THe relationship between the valuestof Fx and Frx (placed in parentheses) is determined by equation (A.5), using the
values| of aj and ay specified in A.2:3."The values of Fry are calculated from the relevant values listed in Table A.1, using
the fagtors specified in Table 4 (see-Av2:3). Which set of values applies depends on how the assembly of end attachments is
placed|in the test equipment (see 13+2.1.2.3).
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Page 73, Table C.2

Replace Table C.2 by the following:
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Table C.2 — Test forces for all tests and prescribed number of cycles for the cyclic test, for test
loading level P6, P7 and P8 (see 16.2,16.3 and 16.4)

Test procedure and test load Unit Testloading level
PS | P | P6
Heel loading (F1x) and forefoot loading (#2x)
Fix Fax Fix Fox Eix Fox
Static F1sp 3181 - 2883 - 2476 -
test pro-| Static proof test force N
Fasp - 3140 - 2845 - 0443
cedure
Flsu, lower
level N 4424 - 4076 - 3738 -
FZsu, lower - 4366 X 4023 - B689
. . level
Static ultimate test force
Flsu, upper
level N 5667 - 5269 - 4852 -
FZSU, upper - 5593 - 5200 - 1788
level
Cyclic |1st maximum value of pul- N _ _ _
test pro-|sating test force Fiemax, ¢038 1760 1521
cedure Intermediate minimum P N 1361 1175 1016
value of pulsating test force| ™"
2nd maximum value of pul- N
sating test force Facmax N 2011 N 1737 B 1501
Fifin(FF1sp)| N 3181 - 2883 - 2476 -
Final static force
Fafin (= F2sp) - 3140 - 2845 - 0443
Prescribed numbers:of cycles 1 2 x 106

A2.2.2.

NOTE The specific values of the different test forces are based on reference values, as described in

Page 76, D.3.2.1.c)

Replace thetext by the following:

c) the test loading level to be applied, together with the corresponding values of tilting fingles
of thé&foot platform and test forces, making specific reference to the application of the additionpl test

loading level P6, P7 or P8 specified in Annex C, if appropriate, in accordance with 16.2.1.2;
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