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Important Composite Materials Formulas

1) Elastic Modulus Formulas @

1.1) Elastic Modulus of Composite in Longitudinal Direction Formula (af

B ormuia

Example with Units

200.01mpa = 200.025mpa - 0.4 + 200mpa - 0.6

Evaluate Formula @

1.2) Elastic Modulus of Composite in Transverse Direction Formula (af

Formula

Ect -

E., - Ef

Vi - Eg+ Ve Ey

200.01 mpa

Example with Units

200.025mpa - 200 MPa

0.4 - 200MPa + 0.6 - 200.025Mpa

Evaluate Formula (@

1.3) Elastic Modulus of Fiber using Composite (Transverse Direction) Formula (af

Ecp  Ep - Vg
By R
m "~ Tct m

200mpa =

Example with Units

200.01mpa - 200.025mpa - 0.6

200.025mpa - 200.01mpa - 0.4

Evaluate Formula @

1.4) Elastic Modulus of Fiber using Composite's Longitudinal Direction Formula (a1

Eq-Epn- Vi
Ef: V
f

199.9833Mpa =

Example with Units

200.0mpa - 200.025mpa - 0.4

0.6

Evaluate Formula @

1.5) Elastic Modulus of Matrix using Composite (Transverse Direction) Formula @

M Fomu |

E = Ec - Ep- Vi
" Ef- Eqp - Vg

Example with Units

200.01mpa - 200Mpa - 0.4

200.025mpa =
200mpa - 200.01mpa - 0.6

Evaluate Formula [

1.6) Elastic Modulus of Matrix using Composite's Longitudinal Direction Formula (af

Formula

m \Y

m

Eq - B¢ Vg

200Mpa =

Example with Units

200.0mpPa - 200MmpPa - 0.6
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Evaluate Formula (@
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2) Polymer Matrix Composites Formulas @

2.1) Critical Fiber Length Formula @

Formula

10.5897 mm

Example with Units

10 mm

= 6.375mMpa + —8 —
2+ 3.01mpa

2.2) Fiber Diameter given Critical Fiber Length Formula @

Evaluate Formula [

Example with Units

10mm =

10.625mm - 2 - 3Mpa
6.375MPa

Evaluate Formula @

2.3) Fiber-Matrix Bonding Strength given Critical Length of Fiber Formula (a

3MPa =

Example with Units

6.375MPa + 10mm
2-10.625mm

2.4) Longitudinal Strength of Composite Formula (af

Evaluate Formula [

Formula

Gcl=rm~(1—Vf) + o¢- Vg

31.865Mpa

= 70.1mpa - (1-0.6) + 6.375mpa - 0.6

Example with Units

Evaluate Formula @

2.5) Tensile Strength of Fiber from Longitudinal Tensile Strength of Composite Formula (af

Formui
R . R 31.825mPa - 70mpa - (1- 0.6
_ %™ %m (1 Vf) 6.375Mpa = : : ( )
Oof = V—f 0.6

Evaluate Formula @

2.6) Tensile Strength of Fiber given Critical Fiber Length Formula @

Formula

Example with Units

2-10.625mm - 3Mpa
10 mm

6.375MPa =

Evaluate Formula [

2.7) Tensile Strength of Matrix given Longitudinal Tensile Strength of Composite Formula (af

O - 05" V¢ 31.825mPa - 6.375mpa - 0.6
0. =0 70MPa =
m 1-V; 1-0.6
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Evaluate Formula @
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2.8) Volume Fraction of Fiber from EM of Composite (Longitudinal Direction) Formula (a1

Evaluate Formula [
BBy Vp | | _ 2000ura - 200.025wra - 0.4
0 E; 200mpa

2.9) Volume Fraction of Fiber from EM of Composite (Transverse Direction) Formula @

_m Evaluate Formula @
E V, -E _ 200mpa 0.4 - 200mea
Vi= 5T TR 200.01mpa  200.025Mpa
ct m

2.10) Volume Fraction of Fiber from Longitudinal Tensile Strength of Composite Formula (af

Example with Units Evaluate Formula B

0.6 = 70Mpa - 31.825Mmpa
T 70MpPa - 6.375Mpa

2.11) Volume Fraction of Matrix from EM of Composite (Longitudinal Direction) Formula (af

. Em Example with Units Evaluate Formula (@

Eg - Ef- Vg 04 = 200.0mPa - 200MmPa - 0.6
Vm=—F o 200.025 Mpa

m

2.12) Volume Fraction of Matrix from EM of Composite (Transverse direction) Formula (af

En EnVe 200.025mpa 200.025mpa - 0.6
™R, E ~ T 7200.01 e 200 wra
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Variables used in list of Composite
Materials Formulas above

d Fiber Diameter (Millimeter)

Ecl Elastic Modulus Composite (Longitudinal
Direction) (Megapascal)

E ¢ Elastic Modulus Composite (Transverse
Direction) (Megapascal)

E; Elastic Modulus of Fiber (Megapascal)
E,,, Elastic Modulus of Matrix (Megapascal)
Ic Critical Fiber Length (Millimeter)

V¢ Volume Fraction of Fiber

V, Volume Fraction of Matrix

O ¢| Longitudinal Strength of Composite
(Megapascal)

O Tensile Strength of Fiber (Megapascal)
O, Tensile Strength of Matrix (Megapascal)

T Fiber Matrix Bonding Strength (Megapascal)
T Critical Shear Stress (Megapascal)

Ty Stress in Matrix (Megapascal)

. © formuladen.com

Constants, Functions,
Measurements used in list of
Composite Materials Formulas
above

Measurement: Length in Millimeter (mm)
Length Unit Conversion B

Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @
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. Percentage of number [ . @ LCM calculator @

] Simple fraction (a1
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