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Application 
News Testing of rigid cellular plastics -

Flexural properties according to ISO 1209-2  

 Conformity of the machine, fixtures and method with the standard
 Easy to use software to get flexural strength and apparent flexural modulus without any further calculation

Sebastian Fürst
Shimadzu Europe GmbH

AG-Series Universal Testing Machines

 Introduction
Foams are used in broad application field, and we contact
them many times a day. The portfolio of different foams
and by this also their characteristics are huge. The foams
can roughly be separated in:
- hard foams
- flexible foams.
Hard foams like polystyrene are for example known for their
heat and acoustic insulating characteristics in the
construction industries, as throw-away-dishes or as
packaging material. Whereas flexible foams are used for
mattresses, furniture padding, automotive seats, rinsing
sponges but also for thermal and acoustic insulation and
many other applications.
To characterize flexible foams and find the right foam in
accordance with application or for quality control there are
different ASTM, ISO or company Standards.
The mechanical properties determined in these tests are the
compressive stress value, indentation hardness,
compression properties, tensile strength and tear growth
behavior.
The ISO 1209-2 describes a test method for the
determination of the flexural properties of rigid cellular
plastics by 3 Point bending tests. Therefore, the test piece is
placed on two supporting rolls and then bended in the
center of these supporters with a perpendicular force. (See
picture of the set-up below)

The bending is conducted with a constant test speed until
the specimen breaks or a certain amount of deformation is
reached. During the test, the test force and the deformation
of the specimen is recorded in the load/deformation curve.
At the end of the test, the flexural strength and the
apparent flexural modulus can be gained of the curve.

Table 1  Test Conditions

Fig 1  Principle of testing set-up

Test Conditions and Samples
Table 1 shows the test conditions. In these tests, the
bending force was measured by using the 3 Point Bending
Grip for ISO 1209, which provides a span of up to 360 mm.
The specimen geometry for this test can be found in table 2.
The test set-up is presented in figure 2.

Table 2  Specimen Information

The Specimen were cut to the recommended length of the 350
mm x 100 mm x 25 mm and conditioned at 23 ºC +/-5 ºC.

Fig 2  Test set-up
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1. Bending Punch with a diameter of 15 mm
2. Supporting rolls with a diameter of 15 mm
3. Test piece

Device : AGS-X10kND
Load Cell : 100N
Jigs : 3 point bending grip, 5kN, 360 mm, ISO 1209-2
Software : TrapeziumX single bending
Speed: : 20 mm/min

Length : 350 mm
Width : 100 mm
Thickness : 25
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Table 3  Mechanical properties of the different foams

Conclusion
The flexural strength and apparent flexural modulus of
elasticity of foams according to ISO 1209-2 can easily be
determined by using a Shimadzu Universal testing machine
in combination with the 3 Point Bending device for ISO
1209-2. The results show that the combination leads to
stable and valid results

www.shimadzu.com/an/

SHIMADZU Europa GmbH, 
www.shimadzu.eu

The Package
The recommended hardware and software configuration is
listed below.
 Main Unit

AGS-X/AGX-V 10kND Universal Testing machine 
 Accessory

3 POINT BENDING GRIP, 5KN, 360MM, ISO1209-2
Fixed type Upper and Lower Joint
Loadcell

 Software and Libraries
TrapeziumTM X/ TrapeziumTM X-V Single
From now on, TrapeziumTM X-V is highly
recommended for all autographs

Name Max_Force
R
(flexural_strength)

E
(flexural_modulus)

Unit N kPa kPa
Density 1 10,8099 83,2081 2064,06
Density 1 10,9554 83,0165 2134,99
Average 10,8827 83,1123 2099,53
Density 2 8,83381 62,9984 1365,25
Density 2 7,89587 56,8978 1170,85
Average 8,36484 59,9481 1268,05
Density 3 5,198 39,0308 812,199
Density 3 5,90801 45,3524 973,472
Average 5,55301 42,1916 892,835
Density 4 3,91102 29,8515 654,467
Density 4 3,83115 29,6636 654,282
Average 3,87109 29,7576 654,375

Test Results
For the measurements, the specimens were placed
centralized on the supporting rolls and then loaded
midways between the supporters perpendicular to the
longitudinal axis at a constant speed of 20 mm/min. The
force deformation curves for four foams of different
densities can be found in the Fig 3.

Fig 3 Force/Deformation Curve

The max_force, flexural strength and apparent flexural
modulus of elasticity for the different foams can be found in
the table 3.
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