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Composite Strength:
d l dLongitudinal Loading

Continuous fibers ‐ Estimate fiber‐reinforced composite strength for 
long continuous fibers in a matrix (1= V + V )long continuous fibers in a matrix (1= Vm + Vf )

• Longitudinal deformation

σc = σmVm + σfVf but εc= εm= εfσc  σmVm  σfVf but           εc   εm   εf

volume fraction           isostrain
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(TS)c = (TS)mVm + (TS)fVf
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Composite Strength:
dTransverse Loading

• In transverse loading the fibers carry less of the load  ‐
iisostress

σc = σm = σf = σ εc= εmVm+ εfVf
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Problem 16.8

45% id fib•45% aramid fiber
•55% poly‐carbonate matrix
•If the Stress of the matrix when fiber fails=35MPa.
Find for the composite:
1. Longitudinal TS
2. Longitudinal Eg

E(GPa) TS(MPa) Maximum and 
the failure

Aramid fiber 131 3600

Polycarbonate 2.4 65 M i b

the failure 
stress of fiber

Polycarbonate 2.4 65 Maximum but  
not the failure 
stress of matrix12/20/2009 5Dr.Waleed



Solution:

The failure stress 
Maximum andof the matrix Maximum and 
the failure 

stress of fiber

Note: Usually  composite material is designed that matrix fails before fibers 
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Problem 16.9

Is it possible to produce a continuous and oriented aramidIs it possible to produce a continuous and oriented aramid
fiber‐epoxy matrix composite having longitudinal and
transverse moduli of elasticity of 35 GPa and 5.17 GPa,transverse moduli of elasticity of 35 GPa and 5.17 GPa,
respectively, given that the modulus of elasticity for the
epoxy is 3.4 GPa?

The Idea is if Vf calculated from
longitudinal condition equal Vf
calculated from transverse condition.
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• Solution:
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Problem 16.12

C b fib 97% l d• Carbon fibers carry 97% load
• Nylon 6.6 matrix carry 3%

f h l d i li d i h l i di l di i• If the load is applied in the longitudinal direction.
• Find for the composite:
1. Fiber volume fraction for fiber.
2. TS of the composite? Assume stress failure of the 

t i i 55 MPmatrix is 55 MPa

E(GPa) TS(MPa)

Carbon fiber 260 4000

N l 6 6 2 8 76Nylon 6.6 2.8 76
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• Solution:

• A)• A)
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Failure stress of  
the  matrix

Maximum and 
the failure 

stress of fiber
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