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Important Distortion in Weldments Formulas

with Units

1) Angular Distortion Formulas @

1.1) Angular Change when there is Maximum Distortion of Fillet Welds Formula (af

Example with Units Evaluate Formula [

1.5mm
1.2rad = ———
0.25+ 5mm

1.2) Angular Distortion at x of Fillet Welds Formula (af

2
X
8=L~(0.25~(p-(p-<z-0,5> )

0.5 mm ’
0.54mm = 5mm [ 0.25- 1.2rad - 1.2rad - B -0.5

1.3) Length of Span for Maximum Angular Distortion of Fillet Welds Formula (af

Example with Units Evaluate Formula (@

" T 025 1.2ma

Formula

1.4) Maximum Angular Distortion of Fillet Welds Formula (a{

_m Example with Units Evaluate Formula B

SmaX =0.25- o® - L 1.5mm = 0.25- 1.2rad * 5mm

1.5) Rigidity of Fillet Welds Formula (af

3 3
E- 15 - 802.87
R = $ 0.6013Nm/rad = N/m—;nm
12+(1-v2> 12+(1-o.3)

. © formuladen.com Important Distortion in Weldments Formulas PDF... 1/6



https://www.formuladen.com/en/angular-change-when-there-is-maximum-distortion-of-fillet-welds-formula/Formula-12962
https://www.formuladen.com/en/angular-change-when-there-is-maximum-distortion-of-fillet-welds-formula/Formula-12962
https://www.formuladen.com/en/angular-distortion-at-x-of-fillet-welds-formula/Formula-12959
https://www.formuladen.com/en/angular-distortion-at-x-of-fillet-welds-formula/Formula-12959
https://www.formuladen.com/en/length-of-span-for-maximum-angular-distortion-of-fillet-welds-formula/Formula-12961
https://www.formuladen.com/en/length-of-span-for-maximum-angular-distortion-of-fillet-welds-formula/Formula-12961
https://www.formuladen.com/en/maximum-angular-distortion-of-fillet-welds-formula/Formula-12960
https://www.formuladen.com/en/maximum-angular-distortion-of-fillet-welds-formula/Formula-12960
https://www.formuladen.com/en/rigidity-of-fillet-welds-formula/Formula-12965
https://www.formuladen.com/en/rigidity-of-fillet-welds-formula/Formula-12965
https://www.formuladen.com/
https://www.formuladen.com/
https://www.formuladen.com/en/angular-distortion-formulas/FormulaList-8312
https://www.formuladen.com/en/angular-distortion-formulas/FormulaList-8312
https://www.formuladen.com/en/angular-change-when-there-is-maximum-distortion-of-fillet-welds-formula/Formula-12962
https://www.formuladen.com/en/angular-change-when-there-is-maximum-distortion-of-fillet-welds-formula/Formula-12962
https://www.formuladen.com/en/angular-distortion-at-x-of-fillet-welds-formula/Formula-12959
https://www.formuladen.com/en/angular-distortion-at-x-of-fillet-welds-formula/Formula-12959
https://www.formuladen.com/en/length-of-span-for-maximum-angular-distortion-of-fillet-welds-formula/Formula-12961
https://www.formuladen.com/en/length-of-span-for-maximum-angular-distortion-of-fillet-welds-formula/Formula-12961
https://www.formuladen.com/en/maximum-angular-distortion-of-fillet-welds-formula/Formula-12960
https://www.formuladen.com/en/maximum-angular-distortion-of-fillet-welds-formula/Formula-12960
https://www.formuladen.com/en/rigidity-of-fillet-welds-formula/Formula-12965
https://www.formuladen.com/en/rigidity-of-fillet-welds-formula/Formula-12965
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

2) Transverse Shrinkage in Joints Formulas @

2.1) Butt Joints Formulas (a{

2.1.1) Cross-sectional area of weld for given transverse shrinkage in butt joints Formula (a1

Evaluate Formula [

Example with Units
P (Sb S1.27- d) cs 802.87mm - (0.365mm - 1.27 - 0.26mm )
w = =08 5.08

2.1.2) Degree of Restraint (Butt joints) Formula

[Formia |

1 1
. 1000 (S ) 087 6473872 1000 [ 100 mm . 057
s~ 786 |\ ‘ "\ 786 \ 4mm

Evaluate Formula @

2.1.3) Depth of First V-groove for Minimum Distortion of Butt Joint Formula (af

Example with Units

0.62-t, +0.12- t3
= 0.38

6.2947 mm =

0.62:2.6mm + 0.12- 6.5mm
0.38

Evaluate Formula @

2.1.4) Depth of Last V-groove for Minimum Distortion of Butt Joint Formula (af

Example with Units

0.38-t; -0.12- t
2= 0.62

2.5971mm =

0.38-6.29mm -0.12- 6.5mm
0.62

Evaluate Formula @

2.1.5) Depth of Root Face for Minimum Distortion of Butt Joint Formula (a{

Example with Units

0.38-t;-0.62- 1,
th = ——
3 0.12

6.485mm =

0.38-6.29mm -0.62 - 2.6mm
0.12

Evaluate Formula [

2.1.6) Metal Deposited in First Pass of Welding given Transverse Shrinkage Formula (af

Formula

Example with Units

5.14064¢
5.30 o

10

4.99g =

- 2.20mm
0.24

Evaluate Formula @

2.1.7) Plate Thickness for given Transverse Shrinkage in Butt Joints Formula (a1

Example with Units

M o |
5.08- A,
P =5 T (127 -d)

. © formuladen.com

802.8736mm =

508 : 5.5[11[112
0.365mm - (1.27-0.26mm )

Evaluate Formula @
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2.1.8) Root Opening given Transverse Shrinkage Formula (a1

Aw 5.5 mm?
Sp-5.08- — 0.365mm - 5.08-
P 802.87 mm
d= —1 0.26mm = 177

2.1.9) Shrinkage of Unrestrained Joint from given Shrinkage of Restrained Butt Joint Formula

[ Formula | Example with Units Evaluate Formula (@

S=s- (1 + 0.086~k50'87) 100mm = 4mm - (1 +0.086 - 647.38720'87)

2.1.10) Total Metal Deposited in Weld given Total Transverse Shrinkage Formula @

S¢ - Sy 530mm - 2.20mm
e = . 0.24
w=wg-|107F 5.1406g = 4.99¢ - | 10

2.1.11) Total Transverse Shrinkage during Multi-Pass Welding of Butt Joint Formula (af

Evaluate Formula (&
w . B | 5.14064¢
St — SO +b- lOglO R B3mm = 2.20mm + 0.24 - Ogl() _4 99g
Wo .

2.1.12) Transverse Shrinkage in Butt Joints Formula (af

AW
Sp,=(508— ]|+ (127-d)
Ptb
5.5 mm?
0365mm = [ 5.08- | ———— | | + (1.27- 0.26mm )
802.87 mm
2.1.13) Transverse Shrinkage in First Pass given Total Shrinkage Formula (af
w B 5.14064
SO — St -b- lOg10 . 2.2mm = 530mm - 0.24 - ]0g10 W
WO .
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2.1.14) Transverse Shrinkage of Restrained Joint Formula (a1

 gmm
S 100 mm

S T ——
1+0.086- k>

2.2) Lap Joint with Fillets Formulas (af

4-mm =

1+0.086 - 647.3872"%

Evaluate Formula @

2.2.1) Length of Fillet Leg in Lap Joints from Shrinkage Formula (af

2.1057mm =

Example with Units

4mm - 800.17 mm

1.52

2.2.2) Thickness of Plates in Lap Joints Formula (af

Evaluate Formula [

Example with Units

1.52- 2.39mm
908.2mm = ——m88

4-mm

Evaluate Formula @

2.2.3) Transverse Shrinkage in Lap Joint with Fillets Formula B

Formula

2.3) T-Joint with Two Fillets Formulas B

Example with Units

1.52-2.39mm
800.17 mm

4.54mm =

Evaluate Formula [

2.3.1) Length of Fillet Leg from Transverse Shrinkage in T-Joints Formula (a{

Example with Units

4mm * 3mm

0.0118mm =
1.02

Evaluate Formula [

1.02-.01mm
4mm

2.55mm =

Evaluate Formula @

2.3.3) Transverse Shrinkage in T-Joint with Two Fillets Formula (a1

Formula

. © formuladen.com

Example with Units

1.02-.01mm
3.4mm = ——4 8

3mm

Evaluate Formula [
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Variables used in list of Distortion in

Weldments Formulas above

AW Cross Sectional Area of Weld (Square
Millimeter)

b Constant For Multi Pass Shrinkage

d Root Opening (Millimeter)

E Young's Modulus (Newton per Meter)

h Length of Fillet Leg (Millimeter)

ht Length of Fillet Leg in T Joint (Millimeter)

kg Degree of Restraint

L Length of Span of The Fillet Welds (Millimeter)
Ptp Plate Thickness in Butt Joint (Millimeter)

Py Plate Thickness in Lap Joint (Millimeter)

R Rigidity of Fillet Weld (Newton Meter per
Radian)

S Transverse Shrinkage (Millimeter)

S Transverse Shrinkage of Unrestrained Joint
(Millimeter)

SO Transverse Shrinkage in First Pass
(Millimeter)

Sb Transverse Shrinkage of Butt Joint (Millimeter)

St Total Transverse Shrinkage (Millimeter)
t4 Depth of The First V Groove (Millimeter)
t5 Depth of The Last V Groove (Millimeter)
t3 Depth of Root Face (Millimeter)

t}, Thickness of Bottom Plate (Millimeter)

W Total Weight of Weld Metal Deposited (Gram)
W Weld Metal Deposited in First Pass (Gram)

X Distance from the Center Line of the Frame
(Millimeter)

O Distortion at Some Distance (Millimeter)

Gmax Maximum Distortion (Millimeter)

@ Angular Change in Restrained Joints (Radian)

Vv Poisson's Ratio

- © formuladen.com

Constants, Functions,
Measurements used in list of

Distortion in Weldments Formulas

above

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.

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

Measurement: Weight in Gram (g)

Weight Unit Conversion @

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

Measurement: Angle in Radian (rad)

Angle Unit Conversion B

Measurement: Torsion Constant in Newton
Meter per Radian (Nm/rad)

Torsion Constant Unit Conversion @
Measurement: Stiffness Constant in Newton per
Meter (N/m)

Stiffness Constant Unit Conversion @
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