Important Heat Flow in Welded Joints Formulas PDF

Formulas

List of 13

Examples i .
Important Heat Flow in Welded Joints Formulas

with Units

1) Cooling Rate for Relatively Thick Plates Formula (af

Evaluate Formula [

Example with Units

2
2-3.1416 - 10.18w/m*K) - ( (500°c - 37 ) )

13.7116°c/s =

1000]/mm

2) Cooling rate for relatively thin plates Formula (ag

Evaluate Formula @
2
t 3
R,=2-mk p-Q.- -((Tc-ta))
Hpet
5 2
mm 3
0.6621°c/s = 2-3.1416 - 10.18w/(m*x) *+ 997 kg/m® - 4.184K)/kg*K * —_— . ( ( 500°c - 37°c ) )
1000]/mm

3) Net Heat Supplied to achieve given Cooling Rates for Thick Plates Formula (af

2
2wk (Te-ty)
R

H

net —

2
2-3.1416 - 10.18w/(mK) - ((500°c -37%) )
13.71165°/s

999.9998)/mm =
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4) Net Heat Supplied to achieve given Cooling Rates for Thin Plates Formula (af

Evaluate Formula (@
t
Hper = S
3
\/24,-[,1(.04(26,((],L td) )

Example with Units

51’1]1’1’]
1001.5595)/mm =

0.66°c/s

3
2:3.1416 - 10.18w/(mk) - 997 ke/m* - 4.184ki/kg'k «((somc =37 ) )

5) Net Heat Supplied to Weld Area to Raise it to given Temperature from Fusion Boundary Formula
(a1

(Ty-ta)-(Tm-ta)~\/m‘p~Qc~t-y
H . =

net Tm oT

y

Example with Units

(144.4892< - 37« ) - (15007 - 37 ) - [2-3.1416- e 997kg/m* - 4.1841/kg’ * Smm * 99.99996mm

1000]/mm =

1500°c - 144.4892°c

6) Net Heat Supplied using Relative Thickness Factor Formula (af
Evaluate Formula (@
Qnet = <

) ) (o)

Al e

Example with Units

5mm

2
127006.5589) = (m) - 997kg/m* - 4.18419/kgk - ( 500°c - 37 )

7) Peak Temperature Reached at any Point in Material Formula (af

T o=t 4+ Hnet'(Tm'ta)
b ’ (Tm'ta)'\/m'pm't'Qc'Y"'Hnet

1000/mm - ( 1500°c - 37°c )
51.5875°c = 37°c +
( 1500°c - 37°c ) - [2-3.1416-¢ - 7850kg/mi - 5mm - 4.184k]/kg*K - 99.99996mm + 1000]/mm
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8) Position of Peak Temperature from Fusion Boundary Formula (af

Formula

(Tm'T )'Hnet

o (TY'ta)'(Tm

y
-ta)~\[2-rr-e-p-Qc-t

Example with Units

100mm =

Evaluate Formula [

(1500°c - 144.4892°c ) - 1000/mm

(144.4892c - 37 ) - (1500<c - 37°c ) - [2-3.1416- € 997kg/m’ - 4.1841y/kg’k - Smm

9) Relative Plate Thickness Factor Formula (a1

Example with Units

1000]/mm

500°c - 37°c ) - 7850kg/m* - 4.184kj/kg*K
0.6166 = 5mm \/< ) g/m J/kg

Evaluate Formula [

10) Thermal Conductivity of Base Metal using given Cooling Rate (thick plates) Formula (af

Example with Units

10.18w/m*k) =

13.71165¢c/s - 1000/mm
2-3.1416- ( (500 - 377 )2)

Evaluate Formula @

11) Thermal Conductivity of Base Metal using given Cooling Rate (thin plates) Formula (af

k =

R,

C

) ((rew))

Example with Units

10.1483w/(m*k) =

Evaluate Formula [

0.66°c/s

2
Smm 3
2-3.1416 - 997 kg/m* - 4.184k)/kg*K - (W) : ((500°c =37 ) )
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12) Thickness of Base Metal for Desired Cooling Rate Formula (af

Evaluate Formula (@
R
z = Hye 3
2~n-k-p-Qc-((Tc-ta) )
Example with Units

13.71165°c/s
22.7544mm = 1000]/mm .

3
2-3.1416 - 10.18w/m*K) - 997 kg/m* - 4.184K)/kg"K - ((500°c -37¢c) )

13) Thickness of Base Metal using Relative Thickness Factor Formula (af

Evaluate Formula (@
H
net
h=71t |[—m—m—
(Tc'ta)’p‘QC
Example with Units

1000]/mm
(500°c - 37c ) - 997 kg/m* - 4.1841y/kg’K

- © formuladen.com Important Heat Flow in Welded Joints Formulas PDF.. 4/6



https://www.formuladen.com/en/thickness-of-base-metal-for-desired-cooling-rate-formula/Formula-12928
https://www.formuladen.com/en/thickness-of-base-metal-for-desired-cooling-rate-formula/Formula-12928
https://www.formuladen.com/en/thickness-of-base-metal-using-relative-thickness-factor-formula/Formula-12935
https://www.formuladen.com/en/thickness-of-base-metal-using-relative-thickness-factor-formula/Formula-12935
https://www.formuladen.com/en/thickness-of-base-metal-for-desired-cooling-rate-formula/Formula-12928
https://www.formuladen.com/en/thickness-of-base-metal-for-desired-cooling-rate-formula/Formula-12928
https://www.formuladen.com/en/thickness-of-base-metal-using-relative-thickness-factor-formula/Formula-12935
https://www.formuladen.com/en/thickness-of-base-metal-using-relative-thickness-factor-formula/Formula-12935
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Variables used in list of Heat Flow in
Welded Joints Formulas above

« h Thickness of the Base Metal (Millimeter)

. Hnet Net Heat Supplied Per Unit Length (Joule per
Millimeter)

« Kk Thermal Conductivity (Watt per Meter per K)

. Qc Specific Heat Capacity (Kilojoule per Kilogram
per K)

« Qpet Net Heat Supplied (Joule)

« R Cooling Rate of Thick Plate (Celsius per Second)

. Rc Cooling Rate of Thin Plate (Celsius per Second)

« t Thickness of Filler Metal (Millimeter)

« t, Ambient Temperature (Celsius)

« T Temperature for Cooling Rate (Celsius)

. Tm Melting Temperature of Base Metal (Celsius)

. Tp Peak Temperature Reached at Some Distance
(Celsius)

. Ty Temperature Reached at Some Distance
(Celsius)

« Yy Distance from the Fusion Boundary (Millimeter)

« Z Thickness (Millimeter)

« P Density of Electrode (Kilogram per Cubic Meter)

* Pm Density of Metal (Kilogram per Cubic Meter)

« T Relative Plate Thickness Factor
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Constants, Functions, Measurements
used in list of Heat Flow in Welded
Joints Formulas above

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

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

« 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: Temperature in Celsius (°C)
Temperature Unit Conversion @

« Measurement: Energy in Joule (J)

Energy Unit Conversion @

« Measurement: Thermal Conductivity in Watt per
Meter per K (W/(m*K))

Thermal Conductivity Unit Conversion @

« Measurement: Specific Heat Capacity in Kilojoule
per Kilogram per K (kJ/kg*K)

Specific Heat Capacity Unit Conversion @

« Measurement: Density in Kilogram per Cubic Meter
(kg/m?)

Density Unit Conversion @

« Measurement: Rate of Temperature Change in
Celsius per Second (°C/s)

Rate of Temperature Change Unit Conversion @

o Measurement: Energy per Unit Length in Joule per
Millimeter (J/mm)

Energy per Unit Length Unit Conversion @

Important Heat Flow in Welded Joints Formulas PDF... 5/6


https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Temperature-Conversions/Measurement-7
https://www.unitsconverters.com/en/Temperature-Conversions/Measurement-7
https://www.unitsconverters.com/en/Energy-Conversions/Measurement-15
https://www.unitsconverters.com/en/Energy-Conversions/Measurement-15
https://www.unitsconverters.com/en/Thermal-Conductivity-Conversions/Measurement-57
https://www.unitsconverters.com/en/Thermal-Conductivity-Conversions/Measurement-57
https://www.unitsconverters.com/en/Specific-Heat-Capacity-Conversions/Measurement-60
https://www.unitsconverters.com/en/Specific-Heat-Capacity-Conversions/Measurement-60
https://www.unitsconverters.com/en/Density-Conversions/Measurement-78
https://www.unitsconverters.com/en/Density-Conversions/Measurement-78
https://www.unitsconverters.com/en/Rate-Of-Temperature-Change-Conversions/Measurement-1189
https://www.unitsconverters.com/en/Rate-Of-Temperature-Change-Conversions/Measurement-1189
https://www.unitsconverters.com/en/Energy-Per-Unit-Length-Conversions/Measurement-1192
https://www.unitsconverters.com/en/Energy-Per-Unit-Length-Conversions/Measurement-1192
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Welding PDFs

¢ Important Distortion in Weldments ¢ |mportant Heat Input in Welding
Formulas @ Formulas @

¢ Important Heat Flow in Welded Joints
Formulas @

Try our Unique Visual Calculators

° % Percentage decrease [ ° @ HCF of three numbers

° Multiply fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian [talian Portuguese Polish Dutch

- © formuladen.com Important Heat Flow in Welded Joints Formulas PDF... 6/6



https://www.formuladen.com/en/distortion-in-weldments-formulas/FormulaList-8310
https://www.formuladen.com/en/distortion-in-weldments-formulas/FormulaList-8310
https://www.formuladen.com/en/heat-flow-in-welded-joints-formulas/FormulaList-8316
https://www.formuladen.com/en/heat-flow-in-welded-joints-formulas/FormulaList-8316
https://www.formuladen.com/en/heat-input-in-welding-formulas/FormulaList-8321
https://www.formuladen.com/en/heat-input-in-welding-formulas/FormulaList-8321
https://www.visualpercentagecalculator.com/en/percentage-decrease/Perc-19
https://www.visualpercentagecalculator.com/en/percentage-decrease/Perc-19
https://www.visualfractioncalculator.com/en/simple-fraction-multiplication/frac-3
https://www.visualfractioncalculator.com/en/simple-fraction-multiplication/frac-3
https://www.lcmhcfcalculator.com/en/hcf-of-three-numbers-by-prime-factorization-using-factor-tree/lcmhcf-32
https://www.lcmhcfcalculator.com/en/hcf-of-three-numbers-by-prime-factorization-using-factor-tree/lcmhcf-32
https://www.formuladen.com/PDF/Nodes/8316/List-of-Important-Heat-flow-in-welded-joints-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/8316/Lista-de-Importante-Flujo-de-calor-en-juntas-soldadas-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/8316/Liste-de-Important-Flux-de-chaleur-dans-les-joints-soudes-Formules.PDF
https://www.formuladen.com/PDF/Nodes/8316/Liste-von-Wichtig-Warmefluss-in-schweissverbindungen-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/8316/%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%a2%d0%b5%d0%bf%d0%bb%d0%be%d0%b2%d0%be%d0%b8-%d0%bf%d0%be%d1%82%d0%be%d0%ba-%d0%b2-%d1%81%d0%b2%d0%b0%d1%80%d0%bd%d1%8b%d1%85-%d1%81%d0%be%d0%b5%d0%b4%d0%b8%d0%bd%d0%b5%d0%bd%d0%b8%d1%8f%d1%85-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/8316/Lista-di-Importante-Flusso-di-calore-nei-giunti-saldati-Formule.PDF
https://www.formuladen.com/PDF/Nodes/8316/Lista-de-Importante-Fluxo-de-calor-em-juntas-soldadas-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/8316/Lista-Wa%c5%bcny-Przeplyw-ciepla-w-zlaczach-spawanych-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/8316/Lijst-van-Belangrijk-Warmtestroom-in-gelaste-verbindingen-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

