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Formulas
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Important Stress and Strain Formulas

List of 61

with Units

1) Bar of Uniform Strength Formulas @

1.1) Area at Section 1 of Bars of Uniform Strength Formula (af

. E=m Example with Units Evaluate Formula [
Lod 70m: . L83
Y — 0.0013m* = 0.001250m? e’ " 77w

1.2) Area at Section 2 of Bars of Uniform Strength Formula (af

Formula Example with Units Evaluate Formula (&
Aq 0.001256m?
- 0.0013m?> = E
. rod 70 kN/m? HTW
Suniform e )

1.3) Weight Density of Bar using Area at Section 1 of Bars of uniform Strength Formula @

Formula

Al OUniform
y =|( 2.303-logl0| — .
Az LRod

Example with Units

Evaluate Formula @

70.663kN/m* = <2.303~]0g10<

0.001256m? 27 MPa
0.001250m?

1.83m

2) Circular Tapering Rod Formulas @

2.1) Diameter at One End of Circular Tapering Rod Formula @

Formula

d, = 4- WApplied load *

L
m-E-8l-d;

Example with Units

Evaluate Formula [

0.0318m = 4- 150kn -

3m

3.1416- 20000mpa - 0.020m - 0.045m
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2.2) Diameter at Other End of Circular Tapering Rod Formula (af

Evaluate Formula @

L

dy =4 Wappliedload - T ESd,

Example with Units

0.0409m = 4- 150kn -

3m
3.1416- 20000Mmpa - 0.020m - 0.035m

2.3) Diameter of Circular Tapered Rod with Uniform Cross Section Formula (af

Evaluate Formula (@

L
d= \/4'WAppliedload "T-E.-ol

Example with Units

3[“
3.1416 - 20000mpa - 0.020m

0.0378m =\/4- 150kN -

2.4) Elongation of Circular Tapering Rod Formula (af

Evaluate Formula (@

L
8l =4 - Wypilied load * TE 4 d,

Example with Units

0.0182m =4 - 150kn -

3“’1
3.1416 - 20000 Mmpa - 0.045m - 0.035m

2.5) Elongation of Prismatic Rod Formula (af

Evaluate Formula (@

L
pplied loa n-E-(dZ)

Example with Units

3m
3.1416- 20000 mpa - (0.12m 2)

0.002m = 4- 150kN -
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2.6) Length of Circular Tapered Rod with Uniform Cross Section Formula (af

I Formula | Example with Units Evaluate Formula [
L__ 8 T 0.020m
- 4. Wapplied load ' "= 4. 150k
T E-(d7) 31416 20000mp - ( 012 2)

2.7) Length of Circular Tapering rod Formula @

_m Example with Units Evaluate Formula @
L ol 3.2987 0.020m
= — . m =
. Wapplied load 4. 150 kN
ToE-d-d, 3.1416- 20000mra - 0.045m - 0.035m

2.8) Load at End with known Extension of Circular Tapering Rod Formula @

Example with Units Evaluate Formula (@
61 0.020m
Wappliedload = ——1—— 164.9336kn = —
‘moE-d;-d, 4 31216 20000mm - 0045 -0035n

2.9) Modulus of Elasticity of Circular Tapering Rod with Uniform Cross Section Section

Formula
E=4-W L
=4 Wppplied load " ———75v
-6l (d )
3"1
1989.4368Mmpa = 4 - 150kN - 5
3.1416- 0.020m - (0.12m )

2.10) Modulus of Elasticity using Elongation of Circular Tapering Rod Formula (af

Evaluate Formula @

L
E =4 Wypliedload * 7ol d,d,

Example with Units

18189.1364mpa = 4 - 150kn -

3m
3.1416- 0.020m - 0.045m - 0.035m
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3) Elongation due to Self weight Formulas @

3.1) Cross Sectional Area with known Elongation of Tapering Bar due to Self Weight Formula

(e
M Formua sriterem sl
L 3m
A= WLoad f—_— 2187.5mm?* = 1750kN -
6-681-E 6-0.020m - 20000 mPa

3.2) Elongation due to Self Weight in Prismatic Bar Formula (af

R ol | | Example with Units [ Evaluate Formula @
8l L.t 0.0011 4930.96 3 Sm
= L — . = 96KN/m? - —_—
YRod "M FT " T 20000mp -2

3.3) Elongation due to Self Weight in Prismatic Bar using Applied Load Formula (]

3m
8l = Wpoaq - 0.0234m = 1750kN -
2-A-E 2-5600mm? - 20000 Mpa

3.4) Elongation of Truncated Conical Rod due to Self Weight Formula (af

2
(yRod-l )~(d1+d2)
6-E-(dy-dy)

Example with Units

(4930.961<N/m3 - 7.8m 2) - (0.045m + 0.035m )

ol =

0.02m =
6-20000mpa - (0.045m - 0.035m )

3.5) Length of Bar using Elongation due to Self Weight in Prismatic bar Formula (]

Example with Units EEliE® FemmlE B

0.020m
4930.96 kN/m*®
20000 mpa -2

12.7374m =
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3.6) Length of Bar using its Uniform Strength Formula (nf

Evaluate Formula @

Aq
L =1 2.303-logl0f —
A

OUniform
2 YRod

0.001256m? 27 MPa
0.0262m = | 2.303-logl0 .
0.001250m? 4930.96 kN/m®

3.7) Length of Rod of Truncated Conical Section Formula (]

Example with Units Evaluate Formula [
0.020m

7.8m =

(4930.96k/m* ) - (0.045m + 0.035m )
6-20000mpa - ((0.045m - 0.035m )

3.8) Modulus of Elasticity of Bar with known elongation of Truncated Conical Rod due to Self
Weight Formula (af

Evaluate Formula @

(yRod'lz)'(d1+d2)

E =
6-81-(dy-dy)
(4930.961(N/m3 -7.8m 2) -(0.045m + 0.035m )
19999.9738Mpa =
6-0.020m - (0.045m - 0.035m )

3.9) Modulus of Elasticity of Rod using Extension of Truncated Conical Rod due to Self Weight
Formula (@

2
(yRod-l )~(d1+d2)

6-81-(dy-dy)

Example with Units

(4930.96}(N/m3 -7.8m 2) - (0.045m + 0.035m )

19999.9738mpa =

6-0.020m - (0.045m - 0.035m )
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3.10) Specific weight of Truncated Conical Rod using its elongation due to Self Weight

Formula @
Example with Units Evaluate Formula [
ol 4930.9665kN/m* 0.020m
T e—— . kN =
VRod (%) (dy +q,) /m (780 %) (0045m +0035m )
6-E-(d;-d, 6-20000MPa - (0.045m - 0.035m )
3.11) Uniform Stress on Bar due to Self-Weight Formula (af
Example with Units Evaluate Formula [
- L |]3088684ue = Sm
OUniform = A, : MPa = 5 loa10 [ 2001256m
2.303-10g10(A—> -303-log 0( 0.001250 )
: 4930.96 kn/m’

YRod

4) Elongation of Tapering Bar due to Self Weight Formulas

4.1) Elongation of Conical bar due to Self Weight Formula (af

B orrui |

)
6-E

_ Y- LTaperedbar

2
0.02m =

Example with Units

2
70kN/m3 -185m
6-20000Mmpa

Evaluate Formula [

4.2) Elongation of Conical Bar due to Self Weight with known Cross-sectional area Formula (af

 Cmm
1 7.8m
8l = 0.0203m = 1750kN -

Wioad g3

6-5600mm? - 20000 mpa

Evaluate Formula @

4.3) Length of Bar given Elongation of Conical Bar due to Self Weight Formula (af

B Formuia

LTaperedbar =

8l _ | 0.020m
6 E 6- 20000 wPa

Example with Units

Evaluate Formula [

4.4) Length of Bar using Elongation of Conical Bar with Cross-sectional area Formula (af

Formula

. © formuladen.com

7.68m =

6+ 5600mm* - 20000 MPa

Example with Units

0.020m
1750 kN

Evaluate Formula [
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4.5) Length of Circular Tapering Rod when deflection due to load Formula (af

Example with Units Evaluate Formula (@

ol 0.020m

L= Wioad 0.2827m = 1750 kN

4 4 3.1416- 20000 0.045 0.035
T E- d]'dz; . . mpa - ((0.045m - 0.035m )

4.6) Length of Prismatic Rod given Elongation due to Self Weight in Uniform Bar Formula @

Formula Example with Units Eglateliomul B

i 0.020m
2.56m = 1750k

2+ 5600mm? - 20000 mpa

4.7) Load on Conical Bar with known Elongation due to Self Weight Formula (af

Example with Units Evaluate Formula (&

8l 0.020m
Wigad = —— | | 1723.076910 = —
6-A-E 6+ 5600mm? - 20000 MPa

4.8) Load on Prismatic Bar with known Elongation due to Self Weight Formula (af

Example with Units Evaluate Formula (@
)| 0.020m
Wioad = — 1493.33331N = —
2-A-E 2- 5600 mm - 20000MPa

4.9) Modulus of Elasticity of Bar given Elongation of Conical Bar due to Self Weight Formula

(a1
L ’ 185m
E = vy . _laperedbar 19964.5833Mpa = 70kN/m’ - ————
6- ol 6-0.020m

4.10) Modulus of Elasticity of Conical Bar with known Elongation and Cross-sectional area

Formula
B Formula | Evaluato Formuia®
1 7.8m
E=Wp,q ——— | |203125mpa = 1750k -
6-A- 8l 6 5600mm? - 0.020m

4.11) Modulus of Elasticity of Prismatic Bar with known Elongation due to Self Weight Formula

e
L 3m
E=vy-L-—— 15.75mpa = 70kN/m*® + 3m + —————
8l-2 0.020m -2
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https://www.formuladen.com/en/length-of-circular-tapering-rod-when-deflection-due-to-load-formula/Formula-22951
https://www.formuladen.com/en/length-of-circular-tapering-rod-when-deflection-due-to-load-formula/Formula-22951
https://www.formuladen.com/en/length-of-prismatic-rod-given-elongation-due-to-self-weight-in-uniform-bar-formula/Formula-22965
https://www.formuladen.com/en/length-of-prismatic-rod-given-elongation-due-to-self-weight-in-uniform-bar-formula/Formula-22965
https://www.formuladen.com/en/load-on-conical-bar-with-known-elongation-due-to-self-weight-formula/Formula-23858
https://www.formuladen.com/en/load-on-conical-bar-with-known-elongation-due-to-self-weight-formula/Formula-23858
https://www.formuladen.com/en/load-on-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22964
https://www.formuladen.com/en/load-on-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22964
https://www.formuladen.com/en/modulus-of-elasticity-of-bar-given-elongation-of-conical-bar-due-to-self-weight-formula/Formula-23853
https://www.formuladen.com/en/modulus-of-elasticity-of-bar-given-elongation-of-conical-bar-due-to-self-weight-formula/Formula-23853
https://www.formuladen.com/en/modulus-of-elasticity-of-conical-bar-with-known-elongation-and-cross-sectional-area-formula/Formula-23856
https://www.formuladen.com/en/modulus-of-elasticity-of-conical-bar-with-known-elongation-and-cross-sectional-area-formula/Formula-23856
https://www.formuladen.com/en/modulus-of-elasticity-of-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22962
https://www.formuladen.com/en/modulus-of-elasticity-of-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22962
https://www.formuladen.com/en/length-of-circular-tapering-rod-when-deflection-due-to-load-formula/Formula-22951
https://www.formuladen.com/en/length-of-circular-tapering-rod-when-deflection-due-to-load-formula/Formula-22951
https://www.formuladen.com/en/length-of-prismatic-rod-given-elongation-due-to-self-weight-in-uniform-bar-formula/Formula-22965
https://www.formuladen.com/en/length-of-prismatic-rod-given-elongation-due-to-self-weight-in-uniform-bar-formula/Formula-22965
https://www.formuladen.com/en/load-on-conical-bar-with-known-elongation-due-to-self-weight-formula/Formula-23858
https://www.formuladen.com/en/load-on-conical-bar-with-known-elongation-due-to-self-weight-formula/Formula-23858
https://www.formuladen.com/en/load-on-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22964
https://www.formuladen.com/en/load-on-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22964
https://www.formuladen.com/en/modulus-of-elasticity-of-bar-given-elongation-of-conical-bar-due-to-self-weight-formula/Formula-23853
https://www.formuladen.com/en/modulus-of-elasticity-of-bar-given-elongation-of-conical-bar-due-to-self-weight-formula/Formula-23853
https://www.formuladen.com/en/modulus-of-elasticity-of-conical-bar-with-known-elongation-and-cross-sectional-area-formula/Formula-23856
https://www.formuladen.com/en/modulus-of-elasticity-of-conical-bar-with-known-elongation-and-cross-sectional-area-formula/Formula-23856
https://www.formuladen.com/en/modulus-of-elasticity-of-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22962
https://www.formuladen.com/en/modulus-of-elasticity-of-prismatic-bar-with-known-elongation-due-to-self-weight-formula/Formula-22962
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

4.12) Self Weight of Conical section with known Elongation Formula (af

Formula

ol

Y =

6-E

2
LTaperedbar

0.020m

185m 2
6+ 20000 Mpa

70.1242xN/m* =

Evaluate Formula @

4.13) Self Weight of Prismatic Bar with known Elongation Formula B

88888.8889kN/m* =

Example with Units

0.020m
3m

3m - Sooown 2

Evaluate Formula @

5) Hoop Stress due to Temperature Fall Formulas @

5.1) Diameter of Tyre given Hoop Stress due to Temperature Fall Formula B

 Emm
D 0.403
d. = Wheel 0.2303m = -

15000 mpa
+1
20000 mpa

Evaluate Formula @

5.2) Diameter of Wheel given Hoop Stress due to Temperature Fall Formula (af

Oh
Dyheet = | 1+ ? ’ Cltyre

5.3) Hoop Stress due to Temperature Fall Formula (af

Example with Units

15000 mpa
0.4025m = ({14 | ———— - 0.230m
20000 mPa

Evaluate Formula @

Formula

D d

wheel ~
O'h =
dtyre

- re )\ g | | 15043.4783upa = <

0.230m

Example with Units

0.403m - 0.230m

) - 20000 mpa

Evaluate Formula @

5.4) Hoop Stress due to Temperature Fall given Strain Formula (af

Formula

Example with Units

15000mpa = 0.75 - 20000 mpa

Evaluate Formula [

5.5) Modulus of Elasticity given Hoop Stress due to Temperature Fall with Strain Formula @

. © formuladen.com

Example with Units

15000 mpa
0.75

20000mpPa =

Evaluate Formula [
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https://www.formuladen.com/en/self-weight-of-conical-section-with-known-elongation-formula/Formula-23850
https://www.formuladen.com/en/self-weight-of-conical-section-with-known-elongation-formula/Formula-23850
https://www.formuladen.com/en/self-weight-of-prismatic-bar-with-known-elongation-formula/Formula-22960
https://www.formuladen.com/en/self-weight-of-prismatic-bar-with-known-elongation-formula/Formula-22960
https://www.formuladen.com/en/diameter-of-tyre-given-hoop-stress-due-to-temperature-fall-formula/Formula-23834
https://www.formuladen.com/en/diameter-of-tyre-given-hoop-stress-due-to-temperature-fall-formula/Formula-23834
https://www.formuladen.com/en/diameter-of-wheel-given-hoop-stress-due-to-temperature-fall-formula/Formula-23833
https://www.formuladen.com/en/diameter-of-wheel-given-hoop-stress-due-to-temperature-fall-formula/Formula-23833
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-formula/Formula-23832
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-formula/Formula-23832
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-given-strain-formula/Formula-23859
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-given-strain-formula/Formula-23859
https://www.formuladen.com/en/modulus-of-elasticity-given-hoop-stress-due-to-temperature-fall-with-strain-formula/Formula-23860
https://www.formuladen.com/en/modulus-of-elasticity-given-hoop-stress-due-to-temperature-fall-with-strain-formula/Formula-23860
https://www.formuladen.com/en/self-weight-of-conical-section-with-known-elongation-formula/Formula-23850
https://www.formuladen.com/en/self-weight-of-conical-section-with-known-elongation-formula/Formula-23850
https://www.formuladen.com/en/self-weight-of-prismatic-bar-with-known-elongation-formula/Formula-22960
https://www.formuladen.com/en/self-weight-of-prismatic-bar-with-known-elongation-formula/Formula-22960
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-formulas/FormulaList-4483
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-formulas/FormulaList-4483
https://www.formuladen.com/en/diameter-of-tyre-given-hoop-stress-due-to-temperature-fall-formula/Formula-23834
https://www.formuladen.com/en/diameter-of-tyre-given-hoop-stress-due-to-temperature-fall-formula/Formula-23834
https://www.formuladen.com/en/diameter-of-wheel-given-hoop-stress-due-to-temperature-fall-formula/Formula-23833
https://www.formuladen.com/en/diameter-of-wheel-given-hoop-stress-due-to-temperature-fall-formula/Formula-23833
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-formula/Formula-23832
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-formula/Formula-23832
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-given-strain-formula/Formula-23859
https://www.formuladen.com/en/hoop-stress-due-to-temperature-fall-given-strain-formula/Formula-23859
https://www.formuladen.com/en/modulus-of-elasticity-given-hoop-stress-due-to-temperature-fall-with-strain-formula/Formula-23860
https://www.formuladen.com/en/modulus-of-elasticity-given-hoop-stress-due-to-temperature-fall-with-strain-formula/Formula-23860
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

5.6) Strain for Hoop Stress due to Temperature Fall Formula (a

Evaluate Formula @

Formula Example with Units

15000 mpa

0.75 = ——
20000 mPa

6) Temperature Stresses and Strains Formulas @

6.1) Change in Temperature using Temperature Stress for Tapering Rod Formula @

S Formula | Bt bl
At ° 135155 20w
e — . o¢ =
B2 0.006m - 20000mpa - 0.001ec - =22 10"
n(2) n(15=)
ol w

6.2) Coefficient of Thermal Expansion given Temperature Stress for Tapering Rod Section

Formula @
Example with Units
w 18497 kN
a= D 0.001c™ = T5m - 10m
t-E-At-—_1! 0.006m - 20000Mmpa - 12.5°C -

15m
l“( TOm )

6.3) Diameter of Tyre given Temperature Strain Formula @

Evaluate Formula @

Example with Units
_{ Pwheel 0.2303m = 0-403m
dtyre e 0.75 +1

6.4) Diameter of Wheel given Temperature Strain Formula (a1

Example with Units Evaluate Formula (@

Dyheel = dyre - (£+1) 0.4025m = 0.230m - (0.75 + 1)

6.5) Modulus of Elasticity given Temperature Stress for Tapering Rod Section Formula (af

I Forruia | Evaluate Formula (@
E ° 21624.8058 20mPa
= . MPa =
tea- At Dy -hy 0.006m - 0.001°c - 12.5¢ - 15m l-siOm
> ln( )
{77
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https://www.formuladen.com/en/strain-for-hoop-stress-due-to-temperature-fall-formula/Formula-23861
https://www.formuladen.com/en/strain-for-hoop-stress-due-to-temperature-fall-formula/Formula-23861
https://www.formuladen.com/en/change-in-temperature-using-temperature-stress-for-tapering-rod-formula/Formula-22975
https://www.formuladen.com/en/change-in-temperature-using-temperature-stress-for-tapering-rod-formula/Formula-22975
https://www.formuladen.com/en/coefficient-of-thermal-expansion-given-temperature-stress-for-tapering-rod-section-formula/Formula-22974
https://www.formuladen.com/en/coefficient-of-thermal-expansion-given-temperature-stress-for-tapering-rod-section-formula/Formula-22974
https://www.formuladen.com/en/diameter-of-tyre-given-temperature-strain-formula/Formula-23838
https://www.formuladen.com/en/diameter-of-tyre-given-temperature-strain-formula/Formula-23838
https://www.formuladen.com/en/diameter-of-wheel-given-temperature-strain-formula/Formula-23837
https://www.formuladen.com/en/diameter-of-wheel-given-temperature-strain-formula/Formula-23837
https://www.formuladen.com/en/modulus-of-elasticity-given-temperature-stress-for-tapering-rod-section-formula/Formula-22973
https://www.formuladen.com/en/modulus-of-elasticity-given-temperature-stress-for-tapering-rod-section-formula/Formula-22973
https://www.formuladen.com/en/strain-for-hoop-stress-due-to-temperature-fall-formula/Formula-23861
https://www.formuladen.com/en/strain-for-hoop-stress-due-to-temperature-fall-formula/Formula-23861
https://www.formuladen.com/en/temperature-stresses-and-strains-formulas/FormulaList-8812
https://www.formuladen.com/en/temperature-stresses-and-strains-formulas/FormulaList-8812
https://www.formuladen.com/en/change-in-temperature-using-temperature-stress-for-tapering-rod-formula/Formula-22975
https://www.formuladen.com/en/change-in-temperature-using-temperature-stress-for-tapering-rod-formula/Formula-22975
https://www.formuladen.com/en/coefficient-of-thermal-expansion-given-temperature-stress-for-tapering-rod-section-formula/Formula-22974
https://www.formuladen.com/en/coefficient-of-thermal-expansion-given-temperature-stress-for-tapering-rod-section-formula/Formula-22974
https://www.formuladen.com/en/diameter-of-tyre-given-temperature-strain-formula/Formula-23838
https://www.formuladen.com/en/diameter-of-tyre-given-temperature-strain-formula/Formula-23838
https://www.formuladen.com/en/diameter-of-wheel-given-temperature-strain-formula/Formula-23837
https://www.formuladen.com/en/diameter-of-wheel-given-temperature-strain-formula/Formula-23837
https://www.formuladen.com/en/modulus-of-elasticity-given-temperature-stress-for-tapering-rod-section-formula/Formula-22973
https://www.formuladen.com/en/modulus-of-elasticity-given-temperature-stress-for-tapering-rod-section-formula/Formula-22973
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

6.6) Modulus of Elasticity using Hoop Stress due to Temperature Fall Formula (af

Evaluate Formula @

o, - d 15000 mpa - 0.230
o __n tre 19942.1965Mpa = ——oo

Dvmeet - doyre 0.403m - 0.230m
6.7) Temperature Strain Formula
I Formul |

Dyyheel - diyre 07595 — [ 0403 - 0:230m
&= q 0.230m
tyre

6.8) Temperature Stress for Tapering Rod Section Formula (af

Evaluate Formula @

Formula

W=t-E-a-At-

Dy -hy

D,
ln(h_1>

18497.276xn = 0.006m - 20000Mmpa - 0.001°c* - 12.5°C -

Example with Units

15m - 10m

| 15m
n 10m

Evaluate Formula @

6.9) Thickness of Tapered Bar using Temperature Stress Formula @

0.0065m =

Example with Units
20MPa

20000mpa - 0.001°c* - 12.5°c -

15m - 10m

Evaluate Formula [

7) Volumetric Strain of a Rectangular Bar Formulas @

7.1) Strain along Breadth given Volumetric Strain of Rectangular Bar Formula (af

M Formuia

sbzsv-(sl+sd)

-0.0052 = 0.0001 - ( 0.002 + 0.0033 )

Evaluate Formula [

7.2) Strain along Depth given Volumetric Strain of Rectangular Bar Formula (af

M Formuia

£d=sv-(sl+sb)

-0.0266 = 0.0001 - ( 0.002 + 0.0247 )

- © formuladen.com

Evaluate Formula [
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https://www.formuladen.com/en/modulus-of-elasticity-using-hoop-stress-due-to-temperature-fall-formula/Formula-23835
https://www.formuladen.com/en/modulus-of-elasticity-using-hoop-stress-due-to-temperature-fall-formula/Formula-23835
https://www.formuladen.com/en/temperature-strain-formula/Formula-23836
https://www.formuladen.com/en/temperature-strain-formula/Formula-23836
https://www.formuladen.com/en/temperature-stress-for-tapering-rod-section-formula/Formula-22971
https://www.formuladen.com/en/temperature-stress-for-tapering-rod-section-formula/Formula-22971
https://www.formuladen.com/en/thickness-of-tapered-bar-using-temperature-stress-formula/Formula-22972
https://www.formuladen.com/en/thickness-of-tapered-bar-using-temperature-stress-formula/Formula-22972
https://www.formuladen.com/en/strain-along-breadth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23842
https://www.formuladen.com/en/strain-along-breadth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23842
https://www.formuladen.com/en/strain-along-depth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23841
https://www.formuladen.com/en/strain-along-depth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23841
https://www.formuladen.com/en/modulus-of-elasticity-using-hoop-stress-due-to-temperature-fall-formula/Formula-23835
https://www.formuladen.com/en/modulus-of-elasticity-using-hoop-stress-due-to-temperature-fall-formula/Formula-23835
https://www.formuladen.com/en/temperature-strain-formula/Formula-23836
https://www.formuladen.com/en/temperature-strain-formula/Formula-23836
https://www.formuladen.com/en/temperature-stress-for-tapering-rod-section-formula/Formula-22971
https://www.formuladen.com/en/temperature-stress-for-tapering-rod-section-formula/Formula-22971
https://www.formuladen.com/en/thickness-of-tapered-bar-using-temperature-stress-formula/Formula-22972
https://www.formuladen.com/en/thickness-of-tapered-bar-using-temperature-stress-formula/Formula-22972
https://www.formuladen.com/en/volumetric-strain-of-a-rectangular-bar-formulas/FormulaList-4485
https://www.formuladen.com/en/volumetric-strain-of-a-rectangular-bar-formulas/FormulaList-4485
https://www.formuladen.com/en/strain-along-breadth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23842
https://www.formuladen.com/en/strain-along-breadth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23842
https://www.formuladen.com/en/strain-along-depth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23841
https://www.formuladen.com/en/strain-along-depth-given-volumetric-strain-of-rectangular-bar-formula/Formula-23841
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

7.3) Strain along Length given Volumetric Strain of Rectangular Bar Formula (ag

I Formul | Evaluate Formula (@
g =c¢,- (Eb + Sd) -0.0279 = 0.0001 - (0.0247 + 0.0033 )

7.4) Volumetric Strain of Rectangular Bar Formula (af

Em 0 Evaluate Formula [

g, =g +e, +eq | | 0.03=0002+ 0.0247 + 0.0033

8) Volumetric Strain of Sphere Formulas @

8.1) Change in Diameter given Volumetric Strain of Sphere Formula @

Example with Units Evaluate Formula @

0.0002m = 0.0001 -

8.2) Diameter of Sphere using Volumetric Strain of sphere Formula (af

Formula Example with Units Eglateliomul B

8.3) Strain given Volumetric Strain of Sphere Formula (a{

0.0001
3.3E-5 =

Evaluate Formula @

8.5) Volumetric Strain of Sphere given Lateral Strain Formula (af

Example Evaluate Formula (%

0.06 = 3-0.02
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https://www.formuladen.com/en/strain-along-length-given-volumetric-strain-of-rectangular-bar-formula/Formula-23840
https://www.formuladen.com/en/strain-along-length-given-volumetric-strain-of-rectangular-bar-formula/Formula-23840
https://www.formuladen.com/en/volumetric-strain-of-rectangular-bar-formula/Formula-23839
https://www.formuladen.com/en/volumetric-strain-of-rectangular-bar-formula/Formula-23839
https://www.formuladen.com/en/change-in-diameter-given-volumetric-strain-of-sphere-formula/Formula-23844
https://www.formuladen.com/en/change-in-diameter-given-volumetric-strain-of-sphere-formula/Formula-23844
https://www.formuladen.com/en/diameter-of-sphere-using-volumetric-strain-of-sphere-formula/Formula-23845
https://www.formuladen.com/en/diameter-of-sphere-using-volumetric-strain-of-sphere-formula/Formula-23845
https://www.formuladen.com/en/strain-given-volumetric-strain-of-sphere-formula/Formula-23847
https://www.formuladen.com/en/strain-given-volumetric-strain-of-sphere-formula/Formula-23847
https://www.formuladen.com/en/volumetric-strain-of-sphere-formula/Formula-23843
https://www.formuladen.com/en/volumetric-strain-of-sphere-formula/Formula-23843
https://www.formuladen.com/en/volumetric-strain-of-sphere-given-lateral-strain-formula/Formula-23846
https://www.formuladen.com/en/volumetric-strain-of-sphere-given-lateral-strain-formula/Formula-23846
https://www.formuladen.com/en/strain-along-length-given-volumetric-strain-of-rectangular-bar-formula/Formula-23840
https://www.formuladen.com/en/strain-along-length-given-volumetric-strain-of-rectangular-bar-formula/Formula-23840
https://www.formuladen.com/en/volumetric-strain-of-rectangular-bar-formula/Formula-23839
https://www.formuladen.com/en/volumetric-strain-of-rectangular-bar-formula/Formula-23839
https://www.formuladen.com/en/volumetric-strain-of-sphere-formulas/FormulaList-4486
https://www.formuladen.com/en/volumetric-strain-of-sphere-formulas/FormulaList-4486
https://www.formuladen.com/en/change-in-diameter-given-volumetric-strain-of-sphere-formula/Formula-23844
https://www.formuladen.com/en/change-in-diameter-given-volumetric-strain-of-sphere-formula/Formula-23844
https://www.formuladen.com/en/diameter-of-sphere-using-volumetric-strain-of-sphere-formula/Formula-23845
https://www.formuladen.com/en/diameter-of-sphere-using-volumetric-strain-of-sphere-formula/Formula-23845
https://www.formuladen.com/en/strain-given-volumetric-strain-of-sphere-formula/Formula-23847
https://www.formuladen.com/en/strain-given-volumetric-strain-of-sphere-formula/Formula-23847
https://www.formuladen.com/en/volumetric-strain-of-sphere-formula/Formula-23843
https://www.formuladen.com/en/volumetric-strain-of-sphere-formula/Formula-23843
https://www.formuladen.com/en/volumetric-strain-of-sphere-given-lateral-strain-formula/Formula-23846
https://www.formuladen.com/en/volumetric-strain-of-sphere-given-lateral-strain-formula/Formula-23846
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Variables used in list of Stress and
Strain Formulas above

« A Area of Cross-Section (Square Millimeter)
o Aq Area 1 (Square Meter)

« A, Area 2 (Square Meter)

« d Diameter of Shaft (Meter)

o d Diameter1 (Meter)

« d, Diameter2 (Meter)

« D5 Depth of Point 2 (Meter)

+ diyre Diameter of Tyre (Meter)

« Dwheel Wheel Diameter (Meter)
« E Young's Modulus (Megapascal)
« h 4 Depth of Point 1 (Meter)

« | Length of Tapered Bar (Meter)

« L Length (Meter)

« LRog Length of Rod (Meter)

. LTaperedbar Tapered Bar Length (Meter)
« t Section Thickness (Meter)

« W Load Applied KN (Kilonewton)

. WAppIied load Applied Load (Kilonewton)
« W\ 0ad Applied Load SOM (Kilonewton)

« 0 Coefficient of Linear Thermal Expansion (Per
Degree Celsius)

« Y Specific Weight (Kilonewton per Cubic Meter)

* YRod Specific Weight of Rod (Kilonewton per
Cubic Meter)

« O4ia Change in Diameter (Meter)

« Ol Elongation (Meter)

« At Change in Temperature (Degree Celsius)

o & Strain

+ € Strain along Breadth

» €g Strain along Depth
« g Strain along Length
« & Lateral Strain

&, Volumetric Strain

- © formuladen.com

Constants, Functions,
Measurements used in list of Stress
and Strain Formulas above

« constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

« constant(s): e,
2.71828182845904523536028747135266249
Napier's constant

« Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

« Functions: log10, log10(Number)

The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

« Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

« Measurement: Length in Meter (m)

Length Unit Conversion @

o Measurement: Area in Square Meter (m?), Square

Millimeter (mm?)
Area Unit Conversion @

o Measurement: Force in Kilonewton (kN)
Force Unit Conversion B

o Measurement: Temperature Difference in
Degree Celsius (°C)

Temperature Difference Unit Conversion @

« Measurement: Temperature Coefficient of
Resistance in Per Degree Celsius (°C™)
Temperature Coefficient of Resistance Unit
Conversion @

o Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m?)

Specific Weight Unit Conversion @

o Measurement: Stress in Megapascal (MPa)

Stress Unit Conversion B
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« O Thermal Stress (Megapascal)
« O}, Hoop Stress SOM (Megapascal)

e Oyniform Uniform Stress (Megapascal)

« @ Diameter of Sphere (Meter)
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Download other Important Strength of Materials PDFs

e Important Beam Moments Formulas e Important Slope and Deflection
¢ Important Bending Stress Formulas B Formulas B
¢ Important Combined Axial and e |mportant Strain Energy Formulas (af
Bending Loads Formulas (af e |mportant Stress and Strain
e Important Principal Stress Formulas @ Formulas [
e Important Shear Stress Formulas @ ¢ Important Thermal Stress Formulas
e Important Torsion Formulas

Try our Unique Visual Calculators

o Percentage change (] ° LCM of two numbers @

° Proper fraction
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