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ISO

Foreword

ISO (the International Organization for Standardization) i

5833:1992(E)

a worldwide

federation of national standards bodies (ISO member-bod|es). The work
of preparing International Standards is normally, ‘carried oyit through 1SO
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 organiza
mental and non-governmental, in liaisomwith 1SO, also 14
work. I1ISO collaborates closely withxthe International El
Commission (IEC) on all matters of electrotechnical stand

Draft International Standards~adopted by the technical cg
circulated to the member. bddies for voting. Publication
national Standard requires~approval by at least 75% o
bodies casting a vote.

International Standard ISO 5833 was prepared by Technid
ISO/TC 150, Implants for surgery, Sub-Committee SC 1, M.

ions, govern-
ke part in the
ectrotechnical
hrdization.

mmittees are
as an Inter-
the member

al Committee
hterials.

This first edition of ISO 5833 cancels and replaces the first edition of

ISO 5833-1xpublished in 1979 and the planned 1SO 5833
constitutes a minor revision.

Annexes A, B, C, D, E and F form an integral part of this
Standard.

2, of which it

International
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INTERNATIONAL STANDARD

ISO 5833:1992(E)

Implants for surgery — Acrylic resin cements

1 Scope

This International Standard applies to radio-opaque

and non-ra
ical, mech
ments for
poly(metha
respectivel
state for
prostheses
measured

Hio-opaque cements and specifies phys-
inical, packaging and labelling require-
self-curing resin cement based on
crylic acid esters), of two types intended
for use with a syringe or in the dough
the fixation of internal orthopaedic
and supplied as units containing pre-
hmounts of sterile powder and of sterile

liquid in foms suitable for mixing at the time of im/

plantation.

This International Standard does not cover the*haz-

ards assoc
spect of eit

All require
performed

2 Defini

ated with the use of the cement in re-
her the patient or the user of.ithe cement.

ments apply to, and all tests are to be
pn, the sterile product.

ion

For the pu
following d

21 unit o

pre-measured powder component and one package

or vial of st

3 Liquid

3.1

poses -ofithis International Standard, the
finition-applies.

erile pre-measured liquid component.

component

Appearance

3.2 Stability

When tested aS-/described in annex A, the flow time

of either sample of liquid shall not incre
than 10 %.

3.3 _(Accuracy of contents
When measured to an accuracy of + 0,1
ume of the liquid component of each ar

of five units shall be within 5 % of that s
package [see 9.1 a)].

4 Powder component

41 Appearance

When inspected by normal or correcte

ase by more

ml, the vol-
d every one
tated on the

 vision, the

powder shall be free from agglomergtes and ex-

traneous material.

4.2 Accuracy of contents

When weighed to an accuracy of + 0,1
of the powder component of each and
five units shall be within 5 % of that s

g, the mass
every one of
fated on the

package [see

NOTE 1

The components used for the determinations

specified in 3.3 and 4.2 may be used subsequently for

other tests described in this International St

andard.

5 Liquid-powder mixture intended for

syringe usage

When inspected by normal or corrected vision, the
liquid shall be free from particles and other con-
taminants.

When determined by the methods given in tables 1
and 2, the setting properties, and the properties of
the set cement, shall comply with the values given
in tables 1 and 2.
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6 Liquid-powder mixture intended for use
in dough state

6.1 Setting properties

When determined by the methods given in tables 1
and 2, the setting properties, and the properties of
the set cement, shall comply with the values given
in tables 1 and 2.

9 Labelling

9.1 Unit package

At least the following information shall appear on
the unit package of each cement unit:

a) a description of the contents, including the mass

6.2

Intrusion

of the powder component and the mass or vol-
ume of the liquid component, and the generic

names of the constituents;

When determ
erage intrusi
less than 2 m

ined as described in annex D, the av-
bn of at least one sample shall be not
m.

7 Set and

Table 2 sets ¢

cured cement

put the requirements and test methods

for set and cuyired cement.

8 Packaging

Each component of the cement shall be packaged

and sterilize
then packag
contain the a

in a double-layer sealed container and
d in an outer container which shall
ccompanying documentation.

The materials of the package should not contatn-

inate or pern
packaging sh
the contents
be designed
aseptic presd

nit contamination of the contents. jThe
ould prevent damage to, or leakage of,
during transit and storage_and should
50 that it is easy to open.and facilitates
ntation of the contents.

b)

c)

e)

h)

NOTE 2

the relative proportions of the powder
components expressed as a mass
percent;

the name and address of.the manufad
the supplier if different-from the manu

a statement thatdhe“contents are ste
warning against(the use of an opene
aged packagé;

a warnjng'that the package contains
liquid;

and liquid
br volume

turer, and
acturer;

rile, and a
d or dam-

flammable

aninstruction to store the package in the dark

at'below 25 °C;

the batch or lot numbers of the liqu
powder component and the expiry d
material;

the number and date of this Internati
dard (i.e. ISO 5833:1992).

Legal requirements for labelling m

some countries.

d and the
ate of the

bnal Stan-

Ry apply in

Tahle 1 —_Requirements and test methods for setting properties of liquid-powder mixtures
Doughing time Setting time Maximum temperature
. Maximum Maximum
Mixture Average deviation from m-gte:éd Average mL?}‘?:)d Average deviation from mziféd
average average
min min min °C °C
Syringe usage _ — — 65t015 | Annex C 90 +5 Annex C
(see clause 5)
Dough state 5 max. 1,5 Annex B | 3to15 | Annex C 90 +5 Annex C
usage (see 6.1)
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Table 2 — Requirements and test methods for set and cured

cement
Averagsetr(::‘r;lr':' essive Bending modulus Bending strength
min. min. min.
Test method Test method Test method
MPa MPa MPa
70 Annex E 1800 Annex F 50 Annex F
9.2 Accqmpanying documentation handling and use of the compenents and the ce-
ment;
. ) . d) a statement that hightambient of component
At least tiLe following information shall appear on temperatures will gecrease, and lo ambient or
the accompanying documentation (see clause 8): component temperatures will ifcrease, the
doughing, working and setting times of the ce-
a) instrucfions for handling the components and ment:
preparing the cement for use, including details
of the lfequipment needed and an instruction to e) a graphical representation of effecf of tempera-
mix the entire contents of the package. The in- ture.on‘the length of the phases irl cement cur-
structigns shall emphasize the importance of ing, prepared from experimental |data on the
minimiging the entrapment of air; particular brand of cement;
b) instructions and recommendations for using the NOTE3 Examples of graphs are shofn in figures 1
cement, including necessary precautions; and 2.
c) a statdment drawing attention to the toxic, haz- f) whether the cement is intended for use with a
ardoud and irritant properties associated with.the syringe or in the dough state.
26
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A deviation of + 30 s on working and hardening times may occur. The optimum working temperature has been deter-
mined to be 23 °C + x °C.

Figure 1 — Example of graph showing working data for cement intended for dough usage
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1 Filling of syringe
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IV Hardeninpg time

A deviation of + 30 s on working and hardening times may occur. The optimum working-temperature has be
mined to be ground 23 °C.

Figyre 2 — Example of graph showing working data for cement.intended for syringe usage
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Annex A
(normative)

Method for determination of stability of liquid component

NOTE4 Other methods of equivalent accuracy and
precision may be used, but the method given in this annex

A.4.2 Record the flow time taken for the meniscus
to fall to the pquilihrium level (fimp tu)

is the referep method in cases of dispute.

A1 Principle

The flow tifne (viscosity) of the liquid component is
determined before and after accelerated ageing by
heating, and the increase in flow time after heating
is calculatdd.

A.2 Apparatus
A.21 Cledn glass U-tube viscometer.
A.2.2 Timing device, of accuracy + 0,2 s.

A.2.3 Means of heating test specimens.

A.3 Test conditions

Maintain the viscometer and the test specimens at
23 °C + 1 9C for at least 16 h before, beginning the
test. Perform the viscosity measurements at
23 °C +19C.

A.4 Proc¢edure

A.4.1 Fill the viscameter in the usual way with the
liquid component:

A.4.3 Heat an aliquot of the liquid) component at
60 °C +2°C for 48 h + 2 h in the darl in a closed
container; allow it to cool to 23’9C + 1 9C and to re-
main at this temperature fop-at least 16 |h.

A.4.4 Repeat A.4.1 . and A.4.2 and recprd the flow
time (time ¢,).

A.4.5 RepeatlA.4.1 to A.44 on the liquid compo-
nent of a second unit of cement.

A.5 <Calculations and expression of results

Calculate the percentage change in flow time for
each unit of cement using the expressign:

lLh— 1,
tb

percentage change = x 100

A.6 Test report

The test report shall include at least the following
information:

a) the identity (including batch or lot nymber) of the
liquid component;

b) the flow times before and after heating;

c) the percentage change in flow time for each unit
of cement.
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Annex B
(normative)

Method for determination of doughing time of liquid-powder mixture of cement
intended for dough usage

BA

The cement i
beginning of

Principle

mixed and the time recorded from the
ixing until the mixture is able to sep-

arate cleanly from a gloved finger.

B.2 Appanatus

B.2.1 Timing device of accuracy + 0,2 s.

B.2.2 Unpo

dered latex surgical gloves.

B.2.3 Equipment as recommended by the cement

manufacturer

B.3 Testc

Maintain the

for mixing cement.

onditions

mixing equipment and the contents of

the cement upits at 23 °C 4 1 °C and at a relative

humidity (R.H
16 h before b
23°C+1°C

B.4 Proce

) of not less than 40 % for at least

eginning the test. Perform the testiat
And a R.H. of not less than 40 %.
flure

cement follo

ing the manufacturer’s instructions.

B.41 Mix a]lyll the components ,of.a single unit of

Start the timi

to the powdery.

B.4.2 After

g device when-the'liquid is first added

ppproximately 1 min, gently probe the

surface of th¢ mixture with a finger gloved with an

unpowdered,
and observe

nofi-water-rinsed latex surgical glove,
f'fibres form between the cement and

theglove asthefimgerteavesthesurface:
glove of all adherent material.

B.4.3 Repeat the probing process*at in
15 s, gently mixing the cement)so as to
fresh surface for each probjng)until the ¢
ger separates cleanly from the cement. R
time at which this first oceurs as the doug
of that mixture.

B.4.4 Repeat B4.1 to B.4.3 for a seco
cement.

B.4.5 Ifithe two doughing times differ by

30 s, repeat B.4.1 to B.4.3 for a further tw
cement.

B.5 Calculation and expression of

Clean the

tervals of
expose a
loved fin-
ecord the
hing time

hd unit of

more than
o units of

results

Calculate the average doughing time of the two or

four determinations made. Round the res
nearest 15 s and express this as the
doughing time.

B.6 Test report

The test report shall include at least the
information:

a) the identity (including batch or lot num
cement;

b) the average doughing time;

¢) the minimum and maximum doughing

tult to the
average

following

ber) of the

fimes.
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Annex C
(normative)

Method for determination of maximum temperature and setting time of liquid-power

recorded.
to reach
and maxin

mixture

€4—Procedure————

he setting time is taken as the time taken
temperature midway between ambient
um.

C.2 Apparatus

C.21 Mould and plunger of dimensions shown in

figure C.1,

made of  polytetrafluoroethylene,

poly(ethylq

ne terephthalate), polyoxymethylene, or

high derl]sity polyethylene, equipped with a

thermoco
0,5 mm, pqg
above the

ple of wire diameter approximately
sitioned with its junction 3 mm 4+ 0,5 mm
internal surface of the mould base.

C.2.2 De'jice capable of  converting the
thermocouple output signal into temperature
readings gnd making a continuous record of tem-
perature, the thermocouple and converting device
having an jaccuracy of + 0,5 °C.

C.23 C-clamp or other-device for clamping the
plunger anld mould together.

C.4.1 Record the ambient temperatur|

®

C.4.2 Mix all the components of a gingle unit of

cement following the manufacturer’s in

structions.

C.4.3 Start the timing device as soon as the pow-

der and liquid come into contact.

C.4.4 Forcements intended for doug

h usage, de-

termineswhen the doughing time of thg mixture has
been vreached by means of the procedure given in
B.4.2,and B.4.3. Within 1 min after thig time, gently
pack approximately 25 g of cement into the mould,
seat the plunger and trim off any cement expelled

from the mould. For cements intende
usage, fill the mould from the syringe
as for dough usage cements.

C.4.5 Continue the temperature mea
til shortly after the temperature begins

C.4.6 Repeat C.4.2 to C.4.5 for a sq

cement.

C.4.7 If the two maximum tempe
C.5.1) differ by more than 10 °C, or the

i for syringe
and proceed

surement un-
to fall.

cond unit of

ratures (see
setting times

C.2.4 Timing device’of accuracy + 0,2 s.

C.2.5 Equipment as recommended by the cement

(see C.5.2) differ by more than 1 min, r¢peat C.4.1 to
C.4.5 for a further two units of cement.

C.5 Calculation and expression of results

manufacturer, for mixing the cement.

C.2.6 Thermometer.

C.3 Test conditions

Maintain the mixing and test equipment and the
contents of the cement unit at 23 °C + 1 °C and at
a R.H. of not less than 40 % for at least 16 h before
beginning the test. Perform the test at 23 °C + 1 °C
and at a R.H. of not less than 40 %.

C.5.1 Maximum temperature

C.5.1.1 For each unit of cement, plot the recorded
temperatures against time and record the highest
temperature attained to the nearest 1 °C as the
maximum temperature for the sample.

C.5.1.2 Calculate the average value for the two or
four determinations. Round the result to the nearest
1 °C (rounding values of 0,5 °C upwards) and record
this as the maximum temperature.

NOTE S An example of a plot i« shown in figure C.2.
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C.5.2 Setting time Traxt Tamb T ( Tinax = Tamb \
2 - amb+ 2
where
c.5.21 FO{ each unit ofcem'ent, getermme from the Tamo is the recorded ambient temperature
plot made in C.5.1 the setting time, 7, measured (see C.4.1);
from the beginning of mixing until the temperature
of the polymerizing mass reaches Tmayx is the highest temperature attained.

Dimensions inf millimetres
Optlonal polymer screw
of any sultable size to
ald removal of specimen
® 67

e ¢;76 @5 @3
\ ot N T 7 -

4 tapered holes for extrusion
| of excess material

w Dle b) Plunger

Material for all components: polytetrafluoroethylene, poly(ethylene terephthalate), polyoxymethylene, or high density
polyethylene.

All dimensions + 0,2 unless otherwise specified.

Figure C.1 — Mould for determination of maximum temperature and setting time
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o
g
2
E Thax fr— — — — — — — — -
[}
g
(7]
[
Tmax * Tamb _ T .+ T max ~ Tumb)
- - dtamw - - - "7 - — —— - -
2 2 Begln recording
temperature within 1 min
after dough Insertion
Tam |~ I
. I
Dough time Setting time
Time, min
Begin mixing

Figure C.2 — Typical curve for determination of maximum temperature’and setting time

C.5.2.2 Record the value of T to the nearest 5s. a) the identity (including batch or Idt numbers) of
Calculateg the average value of T for the two or four the cement;

determingtions. Round the result to the nearest

15 s, and|express this as the setting time. b) the average maximum temperature;

¢) the individual maximum temperatyres;
C.6 Test report

d) the average setting time;
The test Jreport shall include at least the/following

informatipn: e) the individual setting times.
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Annex D
(normative)

Method for determination of intrusion of liquid-powder mixture of cement intended for
dough usage

D.1 Principle

The cement is
having a perfor]

mixed and compressed in a mould
ated bottom face. After the cement

has set, the extI1nt of intrusion of the cement into the

perforations is

easured.

D.2 Apparatus

D.21 Mould apd plunger of dimensions shown in

figure D.1, m
poly(ethylene t
high density pol

D.2.2 Means of
mould.

D.2.3 Means of
an accuracy of ;

D.2.4 Equipme
manufacturer, fq

hde of  polytetrafluoroethylene,
prephthalate), polyoxymethylene or
yethylene.

applying a compressive force to the

measuring the extent of intrusion to
- 0,5 mm.

ht as recommended by the cement
r mixing the cement.

D.3 Test conditions

Maintain the m
contents of the

ixing and testequipment and the
cement units_at23 °C + 1 °C, for at

least 16 h befor¢ beginning'the test. Perform the test

at23 °C + 1 °C,

D-4—Procedure

D.4.1 Mix all the components of a, §ingle

unit of

cement, following the manufacturers instrugtions.

D.4.2 By means of the procedure given

and B.4.3, determine when the doughing tin of the
p

mixture has been reachéd,”Immediately
mixture gently into the mould and insert the
D.4.3 1 min 4+ 10-s\ after doughing

n B.4.2

ck the
lunger.

time was

reached, apply<@ force of 49 N to the plungpr for a

period of 1 min + 2 s. Remove the force an
the cementitorset.

D.4.4 “Remove the set cement from the mo
measure the extent of intrusion of the cem
each of the four holes in the mould. Calcu
average of the four values to the nearest 0,5

D.4.5 if the average intrusion is less than

d allow

uld and
ent into
ate the
mm.

2 mm,

repeat D.4.1 to D.4.4 for a second unit of cement.

D.5 Test report

The test report shall include at least the fq
information:

llowing

a) the identity (including batch or lot numbers) of

the cement;

b) the average intrusion for each sample tes

ted.

10
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Dimensions in millimetres

| !
|
xfm:;

90

DLIRTY MK

100

ALIMY Y

| | !
L Battom [ [l 4x®12005 ®59
[J_: ={| b) Plunger

[
Optlonal polymer screw of l
any sultable size to ald

removal of test specimen

a) Dle

Tolerancgs on all dimensions: 1+ (0,2 unless otherwise specified.

Material |for all components: ‘polytetrafluoroethylene, poly(ethylene teraphthalate), polyoxymethylene or high density
polyethylene.

Figure D.1 — Mould for determination of intrusion

1"
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Annex E
(normative)

Method for determination of compressive strength of cement

E.1 Principle

E.4.4 For cements intended for dough usage, de-
termine when the doughing time of the mixture has

The cement is
cast. The comg

then determinef.

E.2 Apparaf

mixed and cylinders of cement are
ressive strength of the cylinders is

us

E.2.1 Mould, end plates and removal rod of dimen-

sions shown in
or other device
appropriate din

E.2.2 C-clamp
mould and end

figure E.1, made of stainless steel,
for producing cylinders of cement of
ensions.

or other device for clamping the
plates together.

E.2.3 240-mesh silicon carbide grinding abrasive

and a flat plate,

E.2.4 Mould rejease agent (optional).

E.2.5 Equipme
manufacturer, f

E.2.6 Test mad
uring a compre
to record load \

it as recommended by the cement
br mixing the cement.

hine capable of applying.and meas-
5sive force of a least 4 kN, equipped
ersus deformation.

E.3 Test conditions

Maintain the
23 °C + 1 °C, fd

mixing- and test equipment at
r dt\east 16 h before beginning the

test. Perform th

p fest at 23 °C 4+ 1 °C

been reached by means of the procedure given in
B.4.2 and B.4.3. Within 1 min after this_timé€] slightly
overfill each of the cavities of the mould‘with|mixture
and place the second end plate ont6p of the mould.
For cements intended for syritdge” usage,| fill the
cavities from the syringe and{proceed as fgr dough
usage cements.

E.4.5 Clamp the end'plates and the mould {ogether
and allow the cemient to set. After approximately
1 h remove the/clamp and end plates.

E.4.6 If@sing the mould shown in figure E[, grind
both of.the ends of the cement cylinders plgne with
the faces of the mould by drawing the moyld back
and’forth across a plate coated with silicone|carbide
abrasive and water. Remove the cement cylinders
from the mould by means of the removal roq.

E.4.7 If using another type of mould, grind| the ce-
ment cylinders so as to produce right cylinders of
length 12 mm + 0,1 mm and diameter| 6 mm
+ 0,1 mm.

E.4.8 Maintain the cylinders at 23 °C + 1 °C.

E.4.9 At atime 24 h + 2 h after the mixing of the
cement was begun, measure the average djameter
of each test piece, taking the measurements$ in two
perpendicular directions at at least two sgctions.

E.4 Procedure

E.4.1
the mould and

If required, lightly coat the interior faces of

the inward faces of the end plates

with mould release agent.

E.4.2 Place the mould on one end plate.

E.4.3 Mix all the components of a single unit of
cement, following the manufacturer’s instructions.

12

Flace a cylinder in the test machine, without any
type of pad between the cylinder and the platen of
the test machine. Operate the test machine to pro-
duce a curve of deformation against load, using a
constant cross-head speed in the range 20 mm/min
to 25,4 mm/min. Stop the machine when the cylinder
fractures or when the upper yield point has been
passed.

NOTE6 An example of an idealized load deformation
curve is shown in figure E.2.

E.4.10 Repeat E.4.9 for each of the cylinders.
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E.5 Calculation and expression of results

For each cylinder, record the force applied to cause
fracture, or the 2 % offset load or the upper yield
point load, whichever occurred first. Divide this force
by the original cross-sectional area of the cylinder
and express the quotient as the compressive
strength in megapascals. Calculate the average
compressive strength of the five cylinders.

ISO 5833:1992(E)

E.6 Test report

The test report shall include at least the following
information:

a) identity (including batch or lot numbers) of the
cement;

b) the average compressive strength in mega-
pascals and the standard deviation.

——
% 4
2 prs
A
[1]0.005] [//]0.005]
Sx®6+0,1
K/’“"

10

Dimensions in millimetres

b) Mould and end plates In clamp

?5

|
c) End plate (2x)

Tolerance on all dimensions: + 0,2 unless otherwise specified.

|
|
|
1
|
|
|
l

d) Removal rod

Figure E.1 — Mould for preparing compressive strength test specimens
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Figure E.2 — ldealized load/deformation curve for cement
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Annex F
(normative)

Method for determination of bending modulus and bending strength of cement

F.1 Principle

F.4 Procedure

The bendling modulus and bending strength of the
strips ar
test.

The cemfnt is mixed and test strips are prepared.

determined by means of a four-point bend

F.2 AIparatus

F.21 Bend test machine having a cross-head
speed of 5 mm/min £ 1 mm/min, equipped with a
device :F measuring and recording the deflection

of the cgentre of the specimen to an accuracy of
+ 0,05 mm.

F.2.2 Fqur-point bend test rig having the dimen-
sions shiown in figureF.1, with means to prevent
misalignment of the test specimen on the supports.

F.2.3 Whater bath capable of being controlled ~at
37°C+ °C

F.2.4 Six moulds made of polytetrafluoroethylene,
poly(ethylene terephthalate), polyoxymethylene or
high density polyethylene, having_a.-cavity of ap-
proximafely 75 mm length, 10'mm width and
3,3 mm ¢lepth, or one mould having six such cavi-
ties, or pne mould of 75 mm.léngth, 90 mm width
and 3,3 (nm depth.

F.2.5 Flat, smooth ¢plates (two for each mould)
made of| the materials listed in F.2.4, of size suffi-
cient to fover completely the upper and lower sur-
faces of the mould(s) described in F.2.4.

F.2.6 Polyester film.

F.4.1 Cover the bottom plate(s), of the mould(s)
with polyester film. Place the mould($) on top of the

plate(s).

F.4.2 Mix all the components of a
cement, following the-manufacturer’s

single unit of
instructions.

F.4.3 For ceménts intended for doygh usage, de-

termine when the doughing time of t

e mixture has

been reached by means of the procgdure given in
B.4.2 and)B/4.3. Within 1 min after thlis time, gently

pack the ‘mixture into the mould(s),
polyester film, add the top plate(s) an

dd a layer of
clamp the top

and, bottom plates to the mould(s). Fpr cements in-
tended for syringe use, fill the mqulds from the
syringe and proceed as for dough usage cements.

F.4.4 After approximately 1 h remgve the clamp,

the top and bottom plates and the po

F.4.5 If a single large strip has b
prepare test strip 75 mm long and 10
the large strip by sawing length-wis
mond blade and water cooling.

Take care to avoid over-heating the
grind the edges and top faces of
400 grade emery paper to the requir

yester film.

een produced,
mm wide from
e, using a dia-

est strips. Wet
he strips with
ed breadth and

thickness. Denote the unground bottgm face as it is

to be used as the tensile face during

bending.

If single test strips are prepared in individual mould
cavities, remove the strips from thgir moulds. Im-

merse all in water at 37

50-h—==2-h-

strips

°C+1°C for

F.2.7 C-clamp(s) or other device(s) for clamping
the mould(s) between the top and bottom plates.

F.2.8 Equipment as recommended by the cement
manufacturer, for mixing cement.

F.3 Test conditions

Maintain the mould(s), plates, mixing equipment and
the contents of the cement unit at 23 °C + 1 °C for
at least 16 h before casting the test strip(s). Cast the
test strip(s) at 23 °C + 1 °C.

F.4.6 Remove one test strip from the water bath,
measure its thickness and width to an accuracy of
4+ 0,1 mm taking readings at at least three cross-
sections of the strip and place it symmetrically in the

four-point bend test rig.

F.4.7 By means of the bend test machine, imme-
diately increase the force on the central loading
plunger from zero using a cross-head speed of
5 mm/min £ 1 mm/min, recording the deflection of
the strip as a function of the applied force. Continue
to increase the force until the test strip breaks.
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