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ABSTRACT

This study is investigated by experimental method and FEM about the effect of notch
root radious (p) on the fracture of GFRP. The smaller p» showed the fracture behavior
which was mainly caused by the propagation of the stable crack, but the fracture
behavior in the larger p was mainly caused by the spread of damage. The
experimental value of the nominal stress could be estimated by FEM simulation and
the load-displacement curve could also be drawn. According to the results simulated

damage zone by FEM, as the p is smaller, the damage begin at low stress.
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Table 1. Physical properties of glass fiber and UP matrix
Tensile strength | Young's modulus Elogation
Gravity ot {kg/an?) E (kg /22?) (%)
Glass fiber 2.55 345 7,500 3
UP matrix 1.28 6.9 345 3
Table 2. Mechanical properties of specimen
Ply number Thickness (az) ) o (kg /an?) E (kg /2a*)
4 3.9 ‘ 8.1-9.1 250-368
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Fig.1. Configuration of test specimen (unit : z=).
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( Start )

Input—Data

Calculation of element stiffness matrix

Km=ta (B)T(D) (B)

Strutural stiffness matrix( K) and nodal force{ f}

{ o)

Caiculation of nodal displacement

(K) -1 {f}

calculation of stress and strain
{ €}
{ o) =(D) { €}

(B) { &}

Print results

( Stop )

Fig. 2. Flow-chart FEM program.
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Fig. 3. Mesh generation of test specimen.
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Table 3. Input data for FEM program (SACOM)
p Sum of Sum of Load condition Boundary condition
(zm) elements nodes Node number Node number
5 59 43 39, 40, 41, 42, 43 -1,-2,-3,-4,4,7,18, 23,28
33, 38, 43
10 55 40 36, 37, 38, 39, 40 -1,-2,-3,-4,4,8,12, 20,25
30, 35, 40
20 63 45 41, 42, 43, 44, 45 -1,-2,-3.-4,4,8,12,17, 25
30, 35, 40, 45
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Fig. 4. Load displacement curve for

unnotched specimen.
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Table 4. Nominal stress by experiment and FEM

Experment FEM Prax w-2a

p (za)
o (kg/an?) 5 (an) o (kg/z=?) 6 (za) {kg) (2z)
5 4. 60 1. 32 5.29 0.82 372.8 19.5
10 7.22 1. 36 8. 63 1.14 573.6 20.2
20 10. 28 2.10 11. 59 1.81 770. 4 19.6
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Table 5. Local stress of notch tip(by FEM)

Nominal Element stress (kg/an?)
o (am) stress
(kg /anr?) 1 2 3 4 5
5 5.29 16. 82 11. 25 7.65 7. 46 7.18
10 8. 63 20. 82 15. 28 15. 48 12.52 12.51
20 11.59 24. 84 20. 44 18.93 17. 24 16.75
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