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Reliable Test Results

Measurements which are 'true' and 'precise' are 'accurate'.
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Precise but not true

Not true and not precise

True but not precise

True and precise
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Bar test specimen (type B) for flexural tests can be cut from the center part 

of the Multipurpose Specimen according to ISO 20753

Multipurpose specimen
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The multipurpose specimens as per ISO 20753 are used for many test types.
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Multipurpose specimen
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Dimension measurement

ISO 178 (Flexural tests) and ISO 16012 (Dimension measurement) 

give clear advise on dimension measurement methods. 

 The error of the specimen height 

measurement influences the 

calculation of mechanical stresses 

by square !

 A difference of only 0.1 mm produces 

5% of error in stress calculation. 

 Thickness measurements to be done by 

a micrometer with ratchet, ensuring 

constant contact pressure 

 Thickness measurement shall be well 

centered

 Width measurement at the edges of the 

specimen shall be avoided

Dimension measurement
1 measuring range for width determination ±0,5 mm

2 measuring range for thickness determination ±3,25 mm

3 minimum thickness hmin

4 maximum thickness hmax

5 micrometer tips
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The support distance is a fixed function of the specimen thickness. It is 

64 mm for standard testpieces having 4 mm in thickness.

s

F

Flexural
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Specific formula apply for stress and strain calculation. These formula are 

only valid for small flexural angles. 

Flexural
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Angular errors and friction shall be compensated in case of deflections 

exceeding 0.1 L (only testing of composites ISO 14125, not for ISO 178 !) 

Flexural

Basic formula

Formula incl. angular compensation

Formula incl. angular and friction compensation

+ =
Example:Specimen thickness 2 mm, support distance 80 mm. For a 10 by 4 by 80 mm specimen, the compensation is about 1 % at 6mm deflection
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The tensile tests shows an average behavior over the whole cross-section. The flexural 

test shows more the materials characteristic close to the outer region of the cross 

section

Compression

Tensile

Tensile

Comparison to tensile
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The flexural modulus is determined in the same strain range as the tensile 

modulus, but in flexural the measured travel is more than 3 times larger. 

Comparison to tensile
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Forces to determine the modulus are about 24 times smaller in flexural than 

in tensile. 

Comparison to tensile
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Comparison to tensile

Flexural force in N
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In practice, the forces in flexural tests are quite low. 
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The 3-point flexural test contains some systematic problems 

The indentation of the supports is 

calculated as a strain, while the indentation 

of the loading nose is compensated by the 

type of travel measurement, if direct travel  

measurement is applied. 

The stress and strain calculation neglects 

the presence of shear stresses. 

Comparison to tensile
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The flexural test can be performed with direct travel measurement using a 

transducer, or  just with crosshead travel measurement, provided that a 

compliance compensation is applied. 

Comparison to tensile
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Deflection measurement

ISO 178 defines the requirements for deflection measurement 

as a function of the objectives for the test.
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Precise but not true

Not true, not precise

True but not precise

True and precise
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Exact alignment of a flex tool


