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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ta}k of technical committees is to prepare International Standards. Draft Intérndtional
Standards adlopted by the technical committees are circulated to the member bodies)for yoting.
Publication ds an International Standard requires approval by at least 75 % of the member lpodies
casting a voteg.

Attention is dirawn to the possibility that some of the elements of this document(may be the subject of
patent rights} ISO shall not be held responsible for identifying any or all such patent rights.

[SO75-2was dTrepared by Technical Committee ISO/TC 61, Plastics, Subcommittee’SC 2, Mechanical progerties.

This third ediition cancels and replaces the second edition (ISO 75-2:2004), which has been technically
revised. In pgrticular, Clause 5 and Annex A have been updated.

ISO 75 considts of the following parts, under the general title Pldstics — Determination of temperagure of
deflection undler load:

— Part 1: Géneral test method
— Part 2: Plastics and ebonite

— Part 3: High-strength thermosetting laminates and long-fibre-reinforced plastics

iv © ISO 2013 - All rights reserved
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oduction

The first editions of ISO 75-1 and this part of ISO 75 described three methods (A, B and C) using different
test loads and two specimen positions, edgewise and flatwise. For testing in the flatwise position, test
specimens with dimensions 80 mm x 10 mm x 4 mm were required. These can be moulded directly or

machi

ned from the central section of the multipurpose test specimen (see [SO 20753).

The previous (i.e. second) editions of ISO 75-1 and this part of ISO 75 specified the flatwise test position
as preferred, while still allowing testing in the edgewise position with test conditions given in Annex A
until the next revision of ISO 75-1 and this part of ISO 75, as agreed in ISO/TC 61/SC2/WG 5. Therefore,

with t

his revision, the edgewise test position will be removed.

Technlical development of testing instruments in recent years made instruments based-q

bed o
comi]
and a

An ad

' air ovens available. These are especially advantageous for use at temperatures
on silicone oil-based heat transfer fluids reach their limit of thermal stability” The
r oven methods of heat transfer are introduced in ISO 75-1.

itional precision statement covering the new heating methods is intkoduced in this

n a fluidized
at which the
fluidized bed

art of ISO 75.
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Plastics — Determination of temperature of deflection
under load —

Part 2:
Plastics and ebonite

1 S
This p
used f}
and fi
— 1
— m
—

The st

Cope

art of ISO 75 specifies three methods, using different values of constant flexural stress
pr the determination of the temperature of deflection under load of plastics.(including
bre-reinforced plastics in which the fibre length, prior to processing, is up\to 7,5 mm) g

ethod A, using a flexural stress of 1,80 MPa;
ethod B, using a flexural stress of 0,45 MPa;
ethod C, using a flexural stress of 8,00 MPa.

andard deflection, As, used to determine the temperature of deflection under load cq

a flexfiral-strain increase, A, defined in this part of ISO #5. The initial flexural strain due {

of the
of thi
room
tempe

NOTE
With ¢
proced

NOTE

specimen at room temperature is neither specified nor measured in this part of ISO
5 flexural-strain increase to the initial flexural strain depends on the modulus of]
temperature, of the material under test. Thisinethod is, therefore, only suitable for c
ratures of deflection of materials with similar room-temperature elastic properties

1  The methods give better reproducibility with amorphous plastics than with semi-cr
ures, if used, generally result in an iricrease in the temperature of deflection under load (se

D For additional information, see ISO 75-1:2013, Clause 1.

2 Normative references

which can be
filled plastics
nd ebonite:

rresponds to
o the loading
75. The ratio
elasticity, at
bmparing the

ystalline ones.

ome materials, it can be necessapy to anneal the test specimens to obtain reliable results. Annealing

b 6.6).

The fpllowing documents, in whole or in part, are normatively referenced in this docujnent and are

indisp
(inclu

[SO 7]

ensable for its-application. For undated references, the latest edition of the referend
ling any.aniendments) applies.

-1, Plastics — Determination of temperature of deflection under load — Part 1: Generg

[SO 29

ed document

[ test method

)3 Plastics — Compression moulding of test specimens of thermoplastic materials

ISO 294-1, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1: General
principles, and moulding of multipurpose and bar test specimens

ISO 2818, Plastics — Preparation of test specimens by machining

ISO 10724-1, Plastics — Injection moulding of test specimens of thermosetting powder moulding compounds
(PMCs) — Part 1: General principles and moulding of multipurpose test specimens

[SO 20753, Plastics — Test specimens

© IS0 2013 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 75-1 apply.

NOTE Depending on the selected value of the flexural stress (see Clause 1), the temperature of deflection
under load (see definition 3.7 in ISO 75-1:2013)is designated as T¢ 0,45, Tr 1,8 or Tt 8,0.

4 Principle

The principle is specified in ISO 75-1:2013, Clause 4.

5 Appardtus

5.1 Meang of producing a flexural stress

This is specifiied in ISO 75-1:2013, 5.1.

The span (digtance between the lines of contact between specimen and suppoxts) shall be (64 + 1) mm

for testing.

5.2 Heati:[g equipment

This is speciffied in ISO 75-1:2013, 5.2.

5.3 Weigl‘]:s
This is speciffied in ISO 75-1:2013 5.3.

5.4 Temperature-measuring instrument

This is speciffied in ISO 75-1:2013, 5.4.

5.5 Defledtion-measuring instriiment

This is speciffied in ISO 75-1:2013,(5)5.

6 Test sppcimens

6.1 Generpl

This is specitlied in'ISO 75-1:2013, 6.1.

6.2 Shape and dimensions
See ISO 75-1:2013, 6.2.

The preferred test-specimen dimensions are:

length I: (80 £ 2,0) mm;
width b: (10 £ 0,2) mm;
thickness h: (4 +0,2) mm.
2

© ISO 2013 - All rights reserved
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6.3 Specimen inspection

This is specified in ISO 75-1:2013, 6.3.

6.4 Number of test specimens

This is specified in ISO 75-1:2013, 6.4.

6.5 Test-specimen preparation

Test specimens shall be produced in accordance with ISO 293 (and ISO 2818, if applicable), or in

accordlance wi

ﬁ_FmUWTl_mTﬁW or T, or as agreed Dy the interested parties.
obtaifed on moulded test specimens depend on the moulding conditions used in their pre

mould
by thd

In the
force.

ing conditions shall be in accordance with the standard for the material congerhed
interested parties.

b test results
baration. The

or as agreed

case of compression-moulded specimens, the thickness shall be in the"direction of fhe moulding
For materials in sheet form, the thickness of the test specimens (this dimension is usually the

thickness of the sheet) shall be in the range 3 mm to 13 mm, preferably-bétween 4 mm angl 6 mm.

The specimen may be taken from the narrow central part of the multipurpose test speciy

in ISO

6.6 [Annealing

Discr4

the tept specimens before testing them. Since different materials require different annealiy

anneg
the in

7 C

This i

8 P

8.1

This i

The flexuralstress produced shall be one of the following:

— 1

20753 (specimen type A1).

pancies in test results due to variations in moulding conditions may be minimized

ling procedures shall be employed only if required by the materials standard or if ag
ferested parties.

pnditioning

5 specified in ISO 75-1:2013, €lause 7.

rocedure

Calculation of force to be applied

b specified in-1SO 75-1:2013, 8.1.

80-MPa (preferred value), in which case the method is designated method A;

hen specified

by annealing
1g conditions,
reed upon by

— 0,45 MPa, in which case the method is designated method B;

— 8,00 MPa, in which case the method is designated method C.

8.2

Initial temperature of the heating equipment

This is specified in ISO 75-1:2013, 8.2.

8.3

Measurement

This is specified in ISO 75-1:2013, 8.3.

Apply

the force required to produce one of the flexural stresses specified in 8.1.

© IS0 2013 - All rights reserved
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Calculate the standard deflection, As, by means of Formula (4) in ISO 75-1:2013 using a value of 0,2 % for

the flexural-strain increase Aey.

Record the temperature at which the initial deflection of the bar has increased by the standard deflection.
This temperature is the temperature of deflection under load. If the individual results for amorphous
plastics or ebonite differ by more than 2 °C, or those for semi-crystalline materials by more than 5 °C,

repeat tests shall be carried out.

Table 1 — Standard deflections for different test-specimen heights for a
80 mm length x 10 mm width specimen tested

Tncf-crr\nr‘imnn hnighf Standard deflect
(thickness h of specimen) andard cellection

mm

mm

3,8 0,36

39 0,35

4,0 0,34

4,1 0,33

4,2 0,32

NOTE The thicknesses in Table 1 reflect the acceptable variation in the{€est-specimen dimensions (se¢ 6.2).

9 Exprespion of results

This is speciffied in ISO 75-1:2013, Clause 9.

10 Precisipn

See Annex A.

11 Test report

This is specifiied in ISO 75-1:2013,/Clause 11.
The test repdrt shall also includethe following additional information:

1) the value of the stahdard deflection used.

In item h) of|the test'xeéport, indicate the flexural stress used by means of the following desighation

system: Tf o 45 for method B, Tt 1,8 for method A or Tt g o for method C.

© ISO 2013 - All rights reserved
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Annex A
(informative)

Precision

General

Al11
differg

A.1.2
accor
this s

All tes
PP 2
the flz

Not ey

ent heating methods. The heating methods were heat transfer by oil, by a fluidized be

A round robin study involving eight materials and 10 laboratories wds conducte
ance with ASTM E691 to determine the precision of the method specified in this par
dy, oil was used as the heat transfer medium.

t specimens were injection moulded by one laboratory. Each material was tested tw
Jere tested at 0,45 MPa stress loading and the rest at 1,8 MPaéstress loading, with th
twise position.

therefore notincluded in the statistical calculation. Data from laboratory 7 were significant

data f
were,

Due t(
The r¢

A.1.3
labor3
with
specir
six ing
CAU

of ra

apprd
appli

rom the others, and laboratory 10 tested materials only once. Data from these twd
therefore, also excluded from the calculation:

the limitations of the ASTM E691 software, three separate precision statements wer
sults were combined and reported as oune, as shown in Table A.1.

Tables A.2 to A.4 are based dnja round robin test performed in 2009 involving

Round robin studies have been performed independently and separate from eacllx other, using

l and by air.

d in 1996 in
[ of ISO 75. In

rice. PP 1 and
e specimen in

rery laboratory tested every material. Only four laberatories tested material 8 and fhe data were

ly lower than
laboratories

b established.

three to six

tories and seven to 11 materials. Three heating methods were used, being the sta
pil as heat transfer mediwn;*fluidized beds with aluminium oxide powder and ai
hens were always prepared’and distributed by one source. Each laboratory obtained
lividual test results for-each material. The results reported were evaluated according

rlfiard method

ovens. Test
and reported
p ISO 5725-2.

ION — Due to thelimited number of laboratories and materials, the following ¢
d R (see A.X4)to A.3) are only intended to present a meaningful way of co

may 1ot be representative of other lots, conditions, materials, or laboratories.

A.1.4

Concept of rand R:

xplanations
idering the

ximate precision of this test method. The data in Tables A.1 to A.4 should not He rigorously
bd to aceeptance or rejection of material, as those data are specific to the round robin and

a)

repeatability: two test results obtained within one laboratory shall be judged not equivalent if they

differ by more than the r value for that material. r is the interval representing the critical difference
between two test results for the same material, obtained by the same operator using the same
equipment in the same laboratory.

b)

reproducibility: two test results obtained by different laboratories shall be judged not equivalent

if they differ by more than the R value for that material. R is the interval representing the critical
difference between two test results for the same material, obtained by different operators using
different equipment in different laboratories.

The judgements in Tables A.1 to A.4 will have an approximately 95 % (0,95) probability of being correct.

© IS0 2013 - All rights reserved
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A.2 Statistical properties

In Tables A.1 to A.4, the statistical properties used are:

Sr = within laboratory standard deviation
SR = between laboratory standard deviation
r = 95 % repeatability limit = 2,8 s

R = 95 % reproducibility limit = 2,8 s

NLab = DU

A.3 Resul

berof taboratories Teporting Tesuits

Ls using oil as heat transfer medium

Table A.1 — Heat transfer medium: oil (see A1.2)

Material I'L‘;ﬁ?;ir Flexull\'/[a; astress Aviléage f(li (s’é c)rc oR:
NLab

PP1 7 0,45 Tro,45=819 09 2,4 2,5 6[9
PP 2 7 0,45 Tro,45 =115,2 1,0 34 29 97
ABS 8 1,8 Tr1,8=79,3 0,3 0,7 09 2]0
POM 1 8 1,8 Tr1,8=911 0,8 2,1 2,1 5]8
PBT 8 1,8 Tr1,8=49,7 0,4 0,4 1,0 1/0
PET 8 1,8 Tr1,8=654% 0,1 1,0 0,4 2|8
POM 2 6 1,8 Tr1,8 =160,5 09 1,0 2,5 217
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