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e Multiaxial stress/strain states

= Structural compd;ite elements develop multiaxial stress states

=
@ o

= Little knowledge of the full multiaxial response (even the biaxial)

= Biaxial testing with cruciform specimens
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NT-tY] Biaxial testing with cruciform specimens




NT-t¥] Biaxial testing with cruciform specimens
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Towards the standardization of the tension-compression biaxial test for
determining mechanical properties under in-plane pure shear states
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Tension-Compression test (T-C test) Pure shear stress/strain state




<Yl Why shear stress/strain states?

Critical for the design of primary light-weight structures




M-tYl Why a new shear test for composites?

Comparison of the main capabilities of the existing shear tests

Testing method
Short beam shear (ASTM D2344
losipescu shear (ASTM D5379
+45° tensile shear (ISO 14129
Two-rail shear (ASTM D4255
Three-rail shear (ASTM D4255
Double-notched shear (ASTM D3846
Torsion of a thin tube (ASTM D5448
V-notched rail shear (ASTM D7078
Shear frame (ISO 20337
Cross-beam sandwich
Torsion of a solid rod
Four-point shear
Picture frame shear
Plate twist
Tensile 10° off-axis X X

Shear strength | Shear modulus
X

X
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https://www.compositesworld.com/articles/a-comparison-of-shear-test-methods



S®UCLM T-C test

- Uniform and pure shear stress state in the center of the specimen.
- The full stress-strain response is observed: both linear and non-linear evolution.
- Shear modulus G and shear strength zcan be obtained.

- In a laminate, the three stiffnesses (G,,, G,; and G,;) and the three shear
strengths (z,,, 7;; and z,;) in the principal material directions can be obtained.




SUCLM T-C test with [i45]ns laminates

Uniform and pure shear stress state in the center of the specimen
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T-C test with [+45], ¢ laminates

- Full stress-strain response is observed: both linear and non-linear evolution.

- Shear modulus G, and shear strength z,, can be obtained.
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M=ayl [-C test with [+45], ¢ laminates

- Full stress-strain response is observed: both linear and non-linear evolution.

- Shear modulus G, and shear strength z,, can be obtained.
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S Horta Munoz, PhD Thesis, UCLM, 2020




SUCLM T-C test with [i45]ns laminates

- Full stress-strain response is observed: both linear and non-linear evolution.

- Shear modulus G,, and shear strength r,, can be obtained.

S Horta Munoz, PhD Thesis, UCLM, 2020



el Conclusions

T-C test

New methodology for precise observation of the pure shear response in
polymer based materials even at high strains.

Reduction of the uncertainty of the tests for determining pure shear
properties.

Reliable characterization for the design of critical light-weight composite
structures
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