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DEVICE AND SPECIMEN CONFIGURATION
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EXPERIMENTAL DEVICEEXPERIMENTAL DEVICE
• Lower die hole: 4 mm

• Punch radius: 1.25 mm

European Code of Practice
CWA 15627
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SPECIMEN CONFIGURATIONSPECIMEN CONFIGURATION

• Square 10 x 10 mm
• Thickness: 0.5 mm

European Code of Practice
CWA 15627

Easy to machine from
prismatic bars (i.e. broken 

Charpy Specimens)
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RECENT RESEARCH UNIVERSITY OF CANTABRIA ON RECENT RESEARCH UNIVERSITY OF CANTABRIA ON 
SMALL PUNCH TEST:SMALL PUNCH TEST:

• NORMALISATION of Small Punch curve

• YIELD STRESS and TENSILE STRENGHT correlations

• FRACTURE MECHANICS approaches



CURVE NORMALISATION
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CURVE NORMALISATION
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YIELD STRESS ESTIMATION
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8 MATERIALS TESTED (7 STEELS AND ALUMINIUM ALLOY)



YIELD STRESS ESTIMATION
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YIELD STRESS ESTIMATION
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YIELD STRESS ESTIMATION
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TENSILE STRENGHT ESTIMATION
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TENSILE STRENGHT ESTIMATION
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FRACTURE TOUGHNESS APPROACH
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USE OF NOTCHED SPECIMENS

• Fracture mechanics conditions���� Defect

• Possibility for controlling crack initiation and propagat ion

• Characterisation of all material orientations



FRACTURE TOUGHNESS APPROACH
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• Square 10 x 10 mm

• Lateral notch by wire
electron cutting

• Notch radius: 0.15 mm

• Notch lenght≈ 5 mm
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CTOD APPROACH
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CTOD APPROACH

S235 S355 S460

S690 S890



FRACTURE TOUGHNESS APPROACH
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CORRELATION BEETWEN CURVATURE AND CTODc
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I) ARCHAEOLOGIC MATERIALS
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LA ULAÑA

OBJECTIVE:

Characterisation of a bronze
and a cast iron from a pre-
roman site.



I) ARCHAEOLOGIC MATERIALS
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ALTERNATIVE A:

CONVENTIONAL SPECIMENS



I) ARCHAEOLOGIC MATERIALS
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ALTERNATIVE B:

SMALL PUNCH SPECIMENS
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I) ARCHAEOLOGIC MATERIALS
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I) ARCHAEOLOGIC MATERIALS
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II) PRECIOUS METALS
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OBJECTIVE:

To compare mechanical
properties of a 18 karats
and 24 karats golds



II) PRECIOUS METALS
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24 KARATS:

99.99 PURITY GOLD

18 KARATS:

75% Au
12.5% Ag
12.5% Cu



II) PRECIOUS METALS
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III) BIKE FRAME
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OBJECTIVE:

To characterise base and
weld material of an
aluminium bike frame



III) BIKE FRAME
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IV) FLAME STRAIGHTENING
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OBJECTIVE:

To estimate the evolution
of mechanical properties
of steel profiles after
flame straightening



IV) FLAME STRAIGHTENING
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50 mm

• S355 steel
• Thickness: 50 mm
• Maximun surface temperature≈ 900 ºC (thermocouples)



IV) FLAME STRAIGHTENING
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AS RECEIVED AFTER FLAME 
STRAIGHTENING



IV) FLAME STRAIGHTENING
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CONCLUDING REMARKS
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mechanical properties (yield stress, ultimate tensile strenght
and fracture toughness) fromSmall Punch tests.

• These approaches have been validated by testing 8 materialsin 
a wide range of mechanical resistances.

• The metodologies have been succesfully applied for the
characterisation of metallic materials in four situationswhere
it was impossible to performconvenional tests.
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