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Coupling effect and its correction on experimental results of three-point bend

YUAN Hui, WEN Weidong™ , CUI Haitao, XU Ying

(College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: Coupling of flexure and shear exists in three-point bend beams. The coupling coefficients of flexure and
shear were introduced, and the coupling equations of flexure and shear were deduced based on Tsai — Hill criteria.
The coupling effect of flexure and shear was analyzed quantificationally, and the modification method of the
experimental results was presented. It was shown that the experimental results of three-point bend were influenced
obviously by the coupling of flexure and shear. The flexural strength error from the coupling effect increased with
the flexural - shear strength ratio, whereas the shear strength error decreased with it. For the given coupling
coefficients of flexure and shear, the test errors were determined by the division of span-height ratio into the flexural-
shear strength ratio. The experimental results were modified by the modification methods, and the correctional
results of three-point bend on different span- height ratios became more comparable. The inherent properties were
reflected by the correctional results.
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Fig. 1 Sketch map of three-point bend beam
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Table 1 Experimental results of three- point bend of unidirectional

C/C composites on different span- height ratios

Span-height Tested flexural Tested shear Modes of
ratio strength/ MPa strength / MPa damage

m =1 — Smes. 1=19. 10 Shear

7, =8 Kines, 2 =249. 3 — Compressive
ny; =12 Kines, 3 =266, 9 Compressive
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Table 2 Flexural strength and shear strength correctional results of three-point bend

MPa

a=0.5; §=0. 590

@=0.5; f=0.5 a=0.5; p=2/3

Correction methods Correctional

Correctional

Correctional

Correctional . .
Correctional

Correctional

iltizrul:;lh shear strength iltizrul:;lh shear strength E:;i:;lh shear strength
nm =4(X~Xnes. 3) — 19.93 — 19.93 — 19.93
Direct correction ny =8(S~Snes. 1) 284.4 — 273.0 — 297.1 —
n3 =12(S~Spes. 1) 284.2 — 279.0 — 289. 6 —
nm =4, n;=8 281.3 19. 85 270.9 19.91 292.9 19.78
United correction m =4, ny=12 282.8 19. 84 278.0 19. 86 284.6 19. 81
ny =8, ny=12 284.0 — 284.0 — 284.0 —
Simulate correction 282.2 19. 83 274.9 19. 86 289.9 19. 83
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