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Important Analysis of Bar Formulas

1) Elongation of Bar due its Own Weight Formulas @

1.1) Bar's total elongation if weight given per unit volume of bar Formula (af

w- (Lbarz) 10.0N/m* - (256.66mm 2)
L = ————— 3E-5mm =
2 Epar 2+ 11mpa
1.2) Elongation of element Formula (af
 Emm
2 2
w- (Lbar ) 10.0N/m? - (256.66mm )
Algy, = ————= | | 0.0143mm =
2-E 2+ 0.023 mpa
1.3) Length of Bar given Total Elongation of Bar Formula @
SL-2- Epyy 70.0mm -2 - 11wpa
Lpyy = 256.6667mm = ————
pA MPa

1.4) Length of Bar using Total Elongation and Weight per unit volume of bar Formula (af

B Fomuia

Example with Units

8L -2 Epy,
Lbar = -
w

392428.3374mm =

70.0mm -2 - 11mpPa

10.0N/m?

Evaluate Formula (@

1.5) Modulus of Elasticity given Total Elongation of Bar Formula (af

B Formula
L 6MPa - 256.66
g2 PATTar | ] 10,9997 ypy = e [ Z2000mm
bar 2-8L 2+ 70.0mm
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Evaluate Formula @
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1.6) Strain in Element Formula (af

—
10.0N/m® - 256.66mm
0.0001 =
0.023 mPa
1.7) Stress on element of rod Formula (af
Formula Example with Units
2.6E-6MPa = 10.0N/m* - 256.66 mm
1.8) Total elongation of bar Formula (af
Formula
6MPa + 256.66mm
69.9982mm -
2-11wmpa
1.9) Weight of bar for length x Formula (af
_ Emm
W=w-A- Ly, 0.1643kg = 10.0N/m* - 64000 mm? - 256.66mm
1.10) Weight of Bar given Total Elongation of Bar Formula (af
SL-2- Ebar <A 70.0mm - 2-11MPa - 64000 mm?
W = - 384009.9743N =
load L 256.66mm
bar
2) Strain in Bar Formulas @
2.1) Area of lower end of bar Formula [
Formula Example with Units Eglateliomul B
3000.642 mm?
3000.0003mm?> = 256.66 0
elo'ON/‘“‘ 0012w
2.2) Area of upper end of bar Formula (af
_
Liar , . 256.66mn
Ap=Ay-e” T | | 3000.6417mmt = 3000mm: ¢ V" T
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2.3) Change in length of Tapered Bar Formula (af

Formula

AL =| F, -

Lnghl
In
1 Liefe

a -
t-E- ( Lnght _ LLeft)

71000000

Example with Units

0.0084mm = (2500N .

Evaluate Formula @

7800 mm

1 70 mm
n 100 mm

1200mm - 0.023mPa - ( 70mm - 100mm )

) .

1000000

2.4) Elongation of bar given applied tensile load, area and length Formula (af

Formula

Example with Units
5000 mm
6400mm? - 0.023 MPa

339.6739mm = 10N -

Evaluate Formula @

2.5) Longitudinal Strain using Poisson's Ratio Formula (af
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M E:moc HE

0.02
0.0667 = - | —
(-03 )

Evaluate Formula [
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Variables used in list of Analysis of
Bar Formulas above

A Elongation (Millimeter)

A Cross Sectional Area of Bar (Square Millimeter)
A1 Area of Upper End (Square Millimeter)

A2 Area of The Lower End (Square Millimeter)
Acs Area of Cross-Section (Square Millimeter)
E Young's Modulus Bar (Megapascal)

E},ar Modulus of Elasticity Of Bar (Megapascal)
F, Applied Force (Newton)

| Length of Tapered Bar (Millimeter)

L Original Length (Millimeter)

Lpar Length of Bar (Millimeter)

LLeft Length of Tapered Bar on Left (Millimeter)
LRight Length of Tapered Bar on Right
(Millimeter)

P Axial Force (Newton)

t Thickness (Millimeter)

W Weight per unit volume (Newton per Cubic
Meter)

W Weight (Kilogram)

W oag Load (Newton)

OL Total Elongation (Millimeter)

AL Change in Length of Tapered Bar (Millimeter)
ALpg;,, Increase in Bar Length (Millimeter)

€ Strain
€|_Lateral Strain

€|y Longitudinal Strain
Pa Weight by Area (Megapascal)

O Stress in Bar (Megapascal)
Vv Poisson's Ratio
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Constants, Functions,
Measurements used in list of
Analysis of Bar Formulas above

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: 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 Millimeter (mm)
Length Unit Conversion @

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion B

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

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

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Specific Weight in Newton per
Cubic Meter (N/m?)

Specific Weight Unit Conversion @
Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion @

Important Analysis of Bar Formulas PDF... 4/5


https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Weight-Conversions/Measurement-4
https://www.unitsconverters.com/en/Weight-Conversions/Measurement-4
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140
https://www.unitsconverters.com/en/Stress-Conversions/Measurement-1257
https://www.unitsconverters.com/en/Stress-Conversions/Measurement-1257
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

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 ¢ Important Thermal Stress Formulas @
Formulas [ e [Important Types of Stresses

¢ Important Mohr's Circle Formulas Formulas @

Try our Unique Visual Calculators

o WA Percentage increase @ o [ HCF calculator @

7] Mixed fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian ltalian Portuguese Polish Dutch

- © formuladen.com Important Analysis of Bar Formulas PDF... 5/5



https://www.formuladen.com/en/analysis-of-bar-formulas/FormulaList-922
https://www.formuladen.com/en/analysis-of-bar-formulas/FormulaList-922
https://www.formuladen.com/en/direct-strains-of-diagonal-formulas/FormulaList-930
https://www.formuladen.com/en/direct-strains-of-diagonal-formulas/FormulaList-930
https://www.formuladen.com/en/elastic-constants-formulas/FormulaList-926
https://www.formuladen.com/en/elastic-constants-formulas/FormulaList-926
https://www.formuladen.com/en/mohrs-circle-formulas/FormulaList-949
https://www.formuladen.com/en/mohrs-circle-formulas/FormulaList-949
https://www.formuladen.com/en/relationship-between-stress-and-strain-formulas/FormulaList-878
https://www.formuladen.com/en/relationship-between-stress-and-strain-formulas/FormulaList-878
https://www.formuladen.com/en/strain-energy-formulas/FormulaList-954
https://www.formuladen.com/en/strain-energy-formulas/FormulaList-954
https://www.formuladen.com/en/thermal-stress-formulas/FormulaList-891
https://www.formuladen.com/en/thermal-stress-formulas/FormulaList-891
https://www.formuladen.com/en/types-of-stresses-formulas/FormulaList-877
https://www.formuladen.com/en/types-of-stresses-formulas/FormulaList-877
https://www.visualpercentagecalculator.com/en/percentage-increase/Perc-18
https://www.visualpercentagecalculator.com/en/percentage-increase/Perc-18
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.formuladen.com/PDF/Nodes/922/List-of-Important-Analysis-of-bar-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/922/Lista-de-Importante-Analisis-de-barra-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/922/Liste-de-Important-Analyse-de-la-barre-Formules.PDF
https://www.formuladen.com/PDF/Nodes/922/Liste-von-Wichtig-Analyse-von-bar-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/922/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%90%d0%bd%d0%b0%d0%bb%d0%b8%d0%b7-%d0%b1%d0%b0%d1%80%d0%b0-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/922/Lista-di-Importante-Analisi-di-bar-Formule.PDF
https://www.formuladen.com/PDF/Nodes/922/Lista-de-Importante-Analise-de-barra-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/922/Lista-Wa%c5%bcny-Analiza-bar-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/922/Lijst-van-Belangrijk-Analyse-van-bar-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

