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Important Thermal Stress Formulas

1) Actual Stress and Strain Formulas (@

1.1) Actual Expansion when Support Yields Formula (af

SR o |

Example with Units

AE = ay - Ly, - AT - 8

6mm = 0.0005k* - 2000mm - 10K - 4mm

Evaluate Formula @

1.2) Actual Strain given Support Yields for Value of Actual Expansion Formula (af

Formula

AE

Example with Units

6 mm
2000 mm

0.003 =

1.3) Actual Strain when Support Yields Formula (af

Evaluate Formula (@

R Forrui |

Example with Units

O(L-AT-Lbar-(S
€ E e—
A Lbar

0.0005k* - 10k - 2000mm - 4mm
2000 mm

0.003 =

Evaluate Formula (@

1.4) Actual Stress given Support Yields for Value of Actual Strain Formula (af

Formula

IEH!I%IHHIIEH!HI

Example with Units

0.693mpa = 0.0033 - 210mpa

1.5) Actual Stress when Support Yields Formula (a{

Evaluate Formula @

(aL'AT'Lbar'S)'Ebar
Oy =
Lbar
(0.0005k - 10k - 2000mm - 4mm ) - 210mPa
0.63MPa =

2000 mm
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Evaluate Formula (@
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2) Thermal Stress and Strain Formulas @

2.1) Extension of Rod if Rod is Free to Extend Formula (af

Example with Units Evaluate Formula @

Alg,, = lg- ap- AT 7.225mm = 5000mm - 17E-6°c* - 85Kk

rise

2.2) Thermal Strain Formula (af

Evaluate Formula @

Formula Example with Units

1000 mm

"~ 5000mm

2.3) Thermal Strain given Coefficient of Linear Expansion Formula (af

Formula Example with Units Evaluate Formula (&

0.0425 = 0.0005k* - 85k

2.4) Thermal Strain given Thermal Stress Formula (af

Example with Units Evaluate Formula (@

Formula

2.5) Thermal Stress given Coefficient of Linear Expansion Formula (af

_m Example with Units Evaluate Formula @

0. = oy, " AT e - E 0.001mpa = 0.0005k* - 85k - 0.023 mpa

rise

2.6) Thermal Stress given Thermal Strain Formula @

Formula Example with Units EvalUateliommula B

0.0046mpa = 0.2 - 0.023 MPa

3) Thermal Stress in Composite Bars Formulas @

3.1) Actual Expansion of Copper Formula (af

o
AE; = ar - ATyjge * Ly - ? Lpar
5MPa
-434779.7187 mm = 17E-6°c* - 85k - 2000mm - ———— - 2000 mm
0.023MPa
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3.2) Actual Expansion of Steel Formula (af

L=or-

o

t
ATpige * Lpar + E “Lpar

Example with Units

15046.3683mm = 17E-6°c* - 85k - 2000mm +

0.023 mpPa

0.173000 MPa

- 2000 mm

Evaluate Formula @

3.3) Contraction due to Compressive Stress Induced in Brass Formula (af

Formula Example with Units

434782.6087mm = ———- 2000 mm

5MPa
0.023 mPa

3.4) Expansion due to tensile stress in steel Formula (af

Evaluate Formula @

1043.4783mm = ———— - 2000 mm

Example with Units

0.012mpa
0.023 mPa

3.5) Free Expansion of Copper Formula (af

Evaluate Formula [

Formula

Example with Units

ALgy = ap - ATpse * Lpgr

2.89mm = 17E-6°c* - 85K - 2000mm

Free Expansion of Steel Formula (a{

Evaluate Formula @

Example with Units

3.6)
ALS = QT ATrise * Lpar

2.89mm = 17E-6°c* - 85k - 2000 mm

3.7) Load on Brass or Steel Formula (af

Evaluate Formula @

Formula
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Example with Units

0.768xN = 0.012mPa - 64000 mm?

Evaluate Formula (@

Important Thermal Stress Formulas PDF... 3/6


https://www.formuladen.com/en/actual-expansion-of-steel-formula/Formula-4382
https://www.formuladen.com/en/actual-expansion-of-steel-formula/Formula-4382
https://www.formuladen.com/en/contraction-due-to-compressive-stress-induced-in-brass-formula/Formula-4387
https://www.formuladen.com/en/contraction-due-to-compressive-stress-induced-in-brass-formula/Formula-4387
https://www.formuladen.com/en/expansion-due-to-tensile-stress-in-steel-formula/Formula-4384
https://www.formuladen.com/en/expansion-due-to-tensile-stress-in-steel-formula/Formula-4384
https://www.formuladen.com/en/free-expansion-of-copper-formula/Formula-4386
https://www.formuladen.com/en/free-expansion-of-copper-formula/Formula-4386
https://www.formuladen.com/en/free-expansion-of-steel-formula/Formula-4383
https://www.formuladen.com/en/free-expansion-of-steel-formula/Formula-4383
https://www.formuladen.com/en/load-on-brass-or-steel-formula/Formula-4381
https://www.formuladen.com/en/load-on-brass-or-steel-formula/Formula-4381
https://www.formuladen.com/en/actual-expansion-of-steel-formula/Formula-4382
https://www.formuladen.com/en/actual-expansion-of-steel-formula/Formula-4382
https://www.formuladen.com/en/contraction-due-to-compressive-stress-induced-in-brass-formula/Formula-4387
https://www.formuladen.com/en/contraction-due-to-compressive-stress-induced-in-brass-formula/Formula-4387
https://www.formuladen.com/en/expansion-due-to-tensile-stress-in-steel-formula/Formula-4384
https://www.formuladen.com/en/expansion-due-to-tensile-stress-in-steel-formula/Formula-4384
https://www.formuladen.com/en/free-expansion-of-copper-formula/Formula-4386
https://www.formuladen.com/en/free-expansion-of-copper-formula/Formula-4386
https://www.formuladen.com/en/free-expansion-of-steel-formula/Formula-4383
https://www.formuladen.com/en/free-expansion-of-steel-formula/Formula-4383
https://www.formuladen.com/en/load-on-brass-or-steel-formula/Formula-4381
https://www.formuladen.com/en/load-on-brass-or-steel-formula/Formula-4381
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Variables used in list of Thermal
Stress Formulas above

A Cross Sectional Area of Bar (Square Millimeter)
AE Actual Expansion (Millimeter)
AE_ Actual Expansion of Copper (Millimeter)

E Young's Modulus Bar (Megapascal)

Ebar Modulus of Elasticity of Bar (Megapascal)
L Actual Expansion of Steel (Millimeter)

lg Initial Length (Millimeter)

Lpar Length of Bar (Millimeter)

L. Contraction Due to Compressive Stress in
Brass (Millimeter)
W oag Load (Kilonewton)

a_ Coefficient of Linear Expansion (Per Kelvin)

0g Expansion of Steel under Tensile Stress
(Millimeter)

o Coefficient of Thermal Expansion (Per Degree
Celsius)

® Yield Amount (Length) (Millimeter)

AL Prevented Extension (Millimeter)

ALg,, Increase in Bar Length (Millimeter)

AL, Free Expansion of Copper (Millimeter)
ALS Free Expansion of Steel (Millimeter)
AT Change in Temperature (Kelvin)

AT se Temperature Rise (Kelvin)

€ Thermal Strain

€ Actual Strain

€. Thermal Strain given Coef. of Linear
Expansion

€g Thermal Strain given Thermal Stress

O Stress in Bar (Megapascal)

O 5 Actual Stress With Support Yield
(Megapascal)

O Thermal Stress given Coef. of Linear
Expansion (Megapascal)

O Compressive Stress on Bar (Megapascal)
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Constants, Functions,
Measurements used in list of
Thermal Stress Formulas above

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

Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion B

Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @

Measurement: Force in Kilonewton (kN)

Force Unit Conversion B

Measurement: Temperature Difference in Kelvin
(K)

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

Measurement: Coefficient of Linear Expansion
in Per Kelvin (K™)

Coefficient of Linear Expansion Unit Conversion
@

Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion B
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» Og Thermal Stress Given Thermal Strain
(Megapascal)
» Oy Tensile Stress (Megapascal)

» Oy Thermal Stress (Megapascal)
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Download other Important Stress and Strain PDFs

¢ Important Analysis of Bar Formulas @ ¢ Important Relationship between Stress

¢ Important Direct Strains of Diagonal and Strain Formulas @
Formulas [ ¢ Important Strain Energy Formulas
¢ Important Elastic Constants e Important Thermal Stress Formulas @
Formulas [ ¢ |Important Types of Stresses

¢ Important Mohr's Circle Formulas Formulas @

Try our Unique Visual Calculators

o WA Percentage of number @ o ) LcM calculator @

7] Simple fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages
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