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Introduction

ISO 10328-6:1996(E)

Throughout all parts of ISO 10328, the term prostheSis

externally applied device used to replace wholly, or in patt,
deficient limb segment.

As a result of concern in the international community about

provide prostheses that are safe in use, and alsb,because of a
that test standards would assist the developrient of better p
series of meetings was held under thesaegis of the Internat

for Prosthetics and Orthotics (ISPOL~The final meeting

Philadelphia, PA, USA in 1977, at¢which a preliminary con
reached on methods of testing,and the required load values|
onwards this work was coptifued by ISO Technical Com

leading to the development of+this series of International St

test procedures may net be applicable to prostheses of

characteristics differentfrom those used in the consensus.

During use, a prosthesis is subject to a series of load actions,
individually with-3fme. The test methods specified in ISO 103

and cyclic strength tests in which, with one exception, compo

are produced by the application of a single test force.

The-static tests relate to the worst loads generated in any

cyclic tests relate to normal walking activities where loads od

with each step. ISO 10328 specifies fatigue testing

components. The tests specified do not provide sufficient da

actual service life.
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The evaluation of lower-limb prostheses and their compongnts requires

controlled field trials in addition to the laboratory tests spq

different parts of ISO 10328.

cified in the

The laboratory tests and field trials should be repeated when significant

design changes are made to a load-bearing part of a prosthesi

Ideally, additional laboratory tests should be carried out

function. wear and tear. new material developments, &

D .

to deal with
nvironmental

influences and user activities as part of the evaluation procedure. There

are no standards for such tests, so appropriate procedures w
specified.

ill need to be
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INTERNATIONAL STANDARD ©1SO 1ISO 10328-6:1996(E)

Prosthetics — Structural testing of lower-limb prostheses —

Part|6:
Loading parameters of supplementary structural tests

1 Scope

ISO 10328 specifies procedures for static and cyclic strength:teésts of lower-limb prostheses where, with pne exception,
compoynd loadings are produced by the application of a single test force. The compound loads in the test sample relate
to the geak values of the components of loading which@ormally occur at different instants during the stance phase of
walking

The tegts described in ISO 10328 apply to transtibial (below-knee), knee-disarticulation and transfemoral (above-
knee) pfrostheses.

NOTE 4 The tests may be performed on.complete structures, on partial structures, or on individual componenfs.

This paft of ISO 10328 specifies

— thg values of the offsetsfor setting up, aligning and loading the test sample, and

— th¢ values of the_testforces and moments to be applied for static and cyclic testing

for thd different~supplementary structural tests specified in ISO 10328-5 at the test load levgls defined in
ISO 10B28-3.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part
of 1ISO 10328. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO 10328 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently
valid International Standards.

ISO 10328-3:1996, Prosthetics — Structural testing of lower-limb prostheses — Part 3: Principal structural tests.

ISO 10328-5:1996, Prosthetics — Structural testing of lower-limb prostheses — Part 5: Supplementary structural
tests.
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3 General

3.1 Test load levels

© IS0

Because of the significant differences in the characteristics of use of lower-limb prostheses by adults and by
children, separate series of test load levels are required.

The series A test load levels designated as in table 1 shall be applied to lower-limb prostheses for adults. Details of

each load level for supplementary structural tests are specified in clause 4 of this part of ISO 10328.

NOTE — The details of test load levels will be supplemented in due course.

Table 1 — Designation of test load levels for adults

Test load level A100 A80 AB0

3.2 Test forces and moments

For ease in a
for adult lowe

bplication of ISO 10328, all test forces and moments relevant ¢ edach supplementary structd
[-limb prostheses as specified in ISO 10328-5 are listed separatély in tables 2 to 5.

Table 2 — Moments of test.in torsion

ral test

Reference
Test moment This part of
ISO 10328-5 ISO 10328
s : _ 434 R
Stabilizing torkional moment M stap = T"NmM 436 Table p
Settling torsignal moment M, & 433 Table p
Maximum torsional moment Mimax 4.3.6 Table p
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Table 3 — Test forces on ankle-foot devices

ISO 10328-6:1996(E)

Reference
Test force This
part of
ISO 10328-5 ISO 10328
Static proof test force on heel Frgp = 1,75F 5413 Table 8
54.14
5437
Static proof test force on forefoot Fosp = 1,75F 54.1.6 Table 8
54.1.7
IZ_/I_')V’7
Static ulfimate test force on heel Fisu = 1,5F;¢p (for ductile failure) 5424 Thble 8
Fisu = 2,0F 4 (for brittle failure) 5423
5424
Static ulfimate test force on forefoot Fasy = 1,6F3, (for ductile failure) 5427 Thble 8
Fasu = 2,0Fp, (for brittle failure) Q426
5427
Initial tegt force Fmin =50N 5.4.3.3
Cyclic tept force on heel Fic 5433 Thble 8
5434
Cyclic tept force on forefoot Fyq 5433 Thble 8
5.4.3.4
l\/laximur|n cyclic test force on heel Fimax 5433 Thble 8
Maximuvln cyclic test force on forefoot  Fymax 5433 Thble 8
Table 4 — Test force on knee flexion stops
Reference
Test force Thi$ part of
IS0 10328-5 ISQ 10328
Static testferee Fsp 632 Table 9
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Table 5 — Test forces on knee locks
Reference
Test force This
part of
1ISO 10328-5 ISO 10328
Stabilizing test force Fsiab = 50 N 7.3.4
7.3.7
7.3.8
7.4.4
Settling test force Feer = 0,8F; 7.3.3
/.4.3
7514
Static proof|test force Fyp=1,75F, 7.3.6 Tablg 11
7.5.14
Static ultimate test force Fgy = 2,0Fg, 7.4.7 Tablg 11
7.4.8
Initial test f¢rce Frin=50N 7.5.1.5
7.61.8
Cyclic test force Fe 7.3.3 Tablg 11
7.4.3
7514
7.5.1.9
7.5.1.10
Maximum dyclic test force Frnax 7.51.7 Tablg 11

4 Detailg

Tables 6 to

5 of test load levels A100, A80 and A60

1 give details of test load levels for adult lower-limbs prostheses.

Table 6=~ Torsional moments for all test load levels
(see ISO 10328-5:1996, clause 4)

Static proof test load
N-m

Settling moment, M,

Stabilizing moment, M.,

Twisting moment, M,

3

1

35

Table 7 — Directions of loading on ankle-foot devices for all test load levels

(see ISO 10328-5:1996, clause b5)

Angle Degrees
Out1 = Oy 15
Ou2 = Oy 20
G, 7
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Table 8 — Forces on ankle-foot devices for all test load levels (see ISO 10328-5:1996, clause 5)

Cyclic test
Static ) .
proof test Static ultimate
. force. F. test force, F,
Test load Application + Tsp Frax No. of
level mode Range of F, (= Foin + Fo) cycles
N N N N (endurance)
Ductile | Brittle
HeeHoadirg 2245 3-366 4486 +286 +336 2x 106
A100
Forefoot loading, F; 2240 3360 4 480 1280 1330 2x106
Heel loading, F, 2 065 3098 4130 1180 1230 2x 106
A80
Forefoot loading, F, 2 065 3098 4130 1180 1230 2 x 106
ABO Heel loading, F4 1610 2415 3220 920 970 2x 106
Forefoot loading, F; 1610 2415 3220 920 970 2x 108

Table 9 — Loading parameters on knee flexion'stops for all test load levels
(see ISO 10328-5:1996,cclause 6)

Effective lever arms Static proof test force, F,

mm N

400 1750

Table 10— Offsets on knee locks for all test load levels
(see ISO 10328-5:1996, clause 7)

Offsets
Reference plane Direction Value
mm
fx -50
Knee
oK 0
fa -50
Ankle
oA O
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