Composite Materials Formulas... 1/10

calculatoratoz.com unitsconverters.com

Composite Materials Formulas

Calculators! Conversions!
4 )

Bookmark calculatoratoz.com, unitsconverters.com

Widest Coverage of Calculators and Growing -
Calculate With a Different Unit for Each Variable -
Widest Collection of Measurements and Units -

J

( Feel free to SHARE this document with your friends!

Please leave your feedback here...

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Composite%20Materials%20Formulas
https://www.calculatoratoz.com/
https://www.unitsconverters.com/

Composite Materials Formulas... 2/10

List of 18 Composite Materials Formulas

Composite Materials
Elastic Modulus %

1) Elastic Modulus of Composite in Longitudinal Direction @
Eo.=E, -V,+E;- V¢ Open Calculator (&'
B0 200.01MPa = 200.025MPa - 0.4 + 200MPa - 0.6

2) Elastic Modulus of Composite in Transverse Direction C‘n

E Em . Ef Open Calculator (&
x —=
. . Vi Ef+ Ve Ey

200.0256MPa - 200MPa
0.4 - 200MPa + 0.6 - 200.025MPa

@ 200.01MPa =

3) Elastic Modulus of Fiber using Composite (Transverse Direction) @

N
Ect . Em . Vf Open Calculator (S

Ef: Em_Ect'Vm

200.01MPa - 200.025MPa - 0.6

200MPa =
& 200mPa 200.025MPa — 200.01MPa - 0.4
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4) Elastic Modulus of Fiber using Composite's Longitudinal Direction @

N
ol — Em . Vm Open Calculator ($

Ve

BE -

200.0MPa — 200.025MPa - 0.4

199.9833MPa —
a a 0.6

5) Elastic Modulus of Matrix using Composite (Transverse Direction) @

N
Ect . Ef . Vm Open Calculator (9

BE. -
Ef - Ect : Vf

200.01MPa - 200MPa - 0.4
200MPa — 200.01MPa - 0.6

@ 200.025MPa =

6) Elastic Modulus of Matrix using Composite's Longitudinal Direction ['_‘:

BE.- -

o — Ef . Vf Open Calculator (&'

Vi

200.0MPa — 200MPa - 0.6
0.4

@ 200MPa =

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/elastic-modulus-of-fiber-using-composites-longitudinal-direction-calculator/Calc-13520
https://www.calculatoratoz.com/en/elastic-modulus-of-matrix-using-composite-(transverse-direction)-calculator/Calc-13524
https://www.calculatoratoz.com/en/elastic-modulus-of-matrix-using-composites-longitudinal-direction-calculator/Calc-13519
https://www.calculatoratoz.com/en/elastic-modulus-of-fiber-using-composites-longitudinal-direction-calculator/Calc-13520
https://www.calculatoratoz.com/en/elastic-modulus-of-matrix-using-composite-(transverse-direction)-calculator/Calc-13524
https://www.calculatoratoz.com/en/elastic-modulus-of-matrix-using-composites-longitudinal-direction-calculator/Calc-13519

Composite Materials Formulas... 4/10

Polymer Matrix Composites (%

7) Critical Fiber Length (&'

d Open Calculator @
]'C — Gf *
21,
10mm
10. =6.375MPa - ———
B 10.5897mm = 6.375MPa 53010
8) Fiber Diameter given Critical Fiber Length @
l.-2.1 Open Calculator (%'
d= 22— —
Of

@ — 10.625mm - 2 - 3MPa
N 6.375MPa,

9) Fiber-Matrix Bonding Strength given Critical Length of Fiber @
o - d Open Calculator (&

B--37

.375MPa -1
a 3MPa — 6.375MPa - 10mm
2-10.625mm

10) Longitudinal Strength of Composite K
Ool = Ty * (1 _ Vf) + oy - Vf Open Calculator (%

B0 31.865MPa = 70.1MPa - (1 — 0.6) + 6.375MPa - 0.6
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11) Tensile Strength of Fiber from Longitudinal Tensile Strength of

Composite @
o Gl — Op * (1 _ Vf) Open Calculator (&
f Vf
31.825MPa — 70MPa - (1 — 0.6
() 6.375MPa = 2 a- )

0.6

12) Tensile Strength of Fiber given Critical Fiber Length C‘:

. . Open Calculator @'
2:-1,-1 P

o= ——

2-10.625mm - 3MPa

6.375MPa =
@ & 10mm

13) Tensile Strength of Matrix given Longitudinal Tensile Strength of
Composite @

R
Gl — Of * Vf Open Calculator (9

Gm: 1—V;

31.825MPa — 6.3756MPa - 0.6
1-0.6

B roMpa =
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14) Volume Fraction of Fiber from EM of Composite (Longitudinal
Direction) @

E.—E. .-V Open Calculator (&
Vf _ cl m m
E¢
200.0MPa — 200.025MPa - 0.4
B0 0.59995 = S0OND.

15) Volume Fraction of Fiber from EM of Composite (Transverse Direction)
@
Ex Vo - E¢ Open Calculator (&

BVi-%, &,

ct

ao 6 200MPa 0.4 -200MPa
7 200.01MPa 200.025MPa,

16) Volume Fraction of Fiber from Longitudinal Tensile Strength of
Composite @

Om — Ol Open Calculator (&

Bvi- =

Om — Of

a 0.6 — 7TO0MPa — 31.825MPa
" 70MPa — 6.375MPa
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17) Volume Fraction of Matrix from EM of Composite (Longitudinal
Direction) @

E.—E;-V Open Calculator (&
Vm _ cl f f
En
200.0MPa — 200MPa - 0.6
@ 039995 = 200.025MPa

18) Volume Fraction of Matrix from EM of Composite (Transverse
direction) @

. Open Calculator (%'
m m f

E
V-3, Ey

a 04 — 200.0256MPa  200.025MPa - 0.6

200.01MPa 200MPa
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Variables Used

d Fiber Diameter (Millimeter)

E | Elastic Modulus Composite (Longitudinal Direction) (Megapascal)
Et Elastic Modulus Composite (Transverse Direction) (Megapascal)
Es Elastic Modulus of Fiber (Megapascal)

E,,, Elastic Modulus of Matrix (Megapascal)

I¢ Critical Fiber Length (Millimeter)

Vs Volume Fraction of Fiber

V|, Volume Fraction of Matrix

O | Longitudinal Strength of Composite (Megapascal)

O Tensile Strength of Fiber (Megapascal)

Om Tensile Strength of Matrix (Megapascal)

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

Tm Stress in Matrix (Megapascal)
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Constants, Functions, Measurements used

e Measurement: Length in Millimeter (mm)
Length Unit Conversion @

e Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @
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Check other formula lists
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