FEWeld Notch Stress Example

S The following example demonstrates combination of geometric weld
joint loads with effective notch stress concentration factors to predict the
effective notch stress in the structure from the FEA shell element results.
The example also illustrates the ease with which new weld formulations
are incorporated into the FEWeld environment.

6 mm Sheet Metal Formed and Welded Hollow Frame
Modeled with Shell Elements
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Weld Calculations from FEA

Applied Nominal Axial Load: 1 MPa

Tensile Load, Toe Bending Load, Toe

Weld at Break in Profile

Above is a FEA shell element model of a welded sheet metal structure
with applied loading such that the nominal stress is 1.0 Mpa. The

Tensile Load, Root, Bending Load, Root. . . .
¢ predicted structural (geometric effects, not counting the weld notch
Krension Ksenpine effect.) stress is 2.16 Mpa at the weld on the outside surface
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such that the nominal stress in the material without the notch would be 1 MPa. yser Tnputs: _
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H Notch_str_1 = Notch_Str_Ml + Notch_str_B1l
between the weld formulation Notch_str_2 = Notch_str_M2 + Notch_str_B2
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Notch_str_Max = Notch_str_1

Str_Bend*K1_1_Bending
Str_Bend*K1_2_Bending

—=— Str_Mem, Transverse Structural (Geometric) Membrane stress I
2+ ot Bond T ) ; definitions. JeELSEL
18 ——Str_Bend, Transverse Structural (Geometric) Bending Stress N Notch_str_Max = Notch_str_2
1.6
14 @STORE{
1.2 Notch_str_Max{
1 d$scr1'pt1'on = "Worst Case Transverse Notch Stress, Sides 1 and 2"
plot

summarize max unsigned

Notch_str_1{ .
description = "Transverse Notch Stress, Side 1"
summarize max unsigne
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Position Along weld seam distance, Notch_str_2{

description = "Transverse Notch Stress, Side 2"
summarize max unsigne
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W E L ‘335 t Notch_str_M1{ "Transverse Notch Stress, Side 1, Membrane Load" }
EAVER NGlNEERING <. Notch_str_M2{ "Transverse Notch Stress, Side 2, Membrane Load" }
Notch_str_B1{ "Transverse Notch Stress, Side 1, Bending Load" }
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str_Mem{ “Transverse Structural (Geometric) Membrane Stress" }
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