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Evaluation of Stress Distribution and Corrosion Fatigue Strength
on Spot Welded Lap Joint of Coated Thin Steel Plate

D. H. Bae* and D. J. Yim**
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Abstract

Fatigue strength of the spot welded lap joint is considerably influenced by corrosive
environments. Particularly, the chloride and the sulfide are most injurious to strength of the
spot welded lap joint. Therefore, there is a need to evaluate its effect to corrosion fatigue
strength for safe life design of spot welded structures. In order to evaluate their corrosion
fatigue strength, corrosion fatigue tests on the spot welded lap joints of the uncoated and the
coated high strength steel sheets were conducted in air and in 10% NaCl solution. Corrosion
fatigue strength of the uncoated specimens were entirely lower than the coated one in NaCl
solution, but those of the coated specimens in NaCl solution were lower than in air.

And stress distribution in single spot welded lap joint subjected to tension-shear load was
investigated by the finite element method. Using these results, we tried to evaluate corrosion
fatigue strength of the various spot welded lap joints with maximum stress o, at edge on
loading side of the spot welded lap joint. We could find that corrosion fatigue strength could be
quantitatively and systematically rearranged by Opa

R, daadga AR AT
*HFY, ATadEgn W 7 A F g
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Fig. 2 (a) 2-dimensional FEM analysis model
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Fig. 3 Axial stress distribution of the spot welded
lap joint {result of 2-dimensional analysis)
(A=28. 3mm’®, B=30mm, L=30mm)
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Fig. 4 Axial stress distribution on the inner surface
of the spot welded lap joint(result of 3-
dimensional analysis)

(A=28.3mm’, B=30mm, L=30mm, T=0. 7mm)
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Table 1. Chemical composition and mechanical
properties of materials

Composition

. C St | Mn| P S Ni | Al
Material

SPC  §0.120]0. 01910. 127]0. 012]0. 007|0. 026{0. 047

SPC-Zn
(30/30)
SHCP-Zn
{30/30)

0. 120{0. 010{0. 127(0. 015]0. 007 |0. 025|0. 045

0.166|0. 004]0. 271 0. 013|0. 00610. 00810. 012

Coating | Tensile | Yield | Elonga

Composition | Thickness
mpesion) i Wi (g/m?) | strength | strength | -tion

Maerd | (om) | (o) | (MP2) | (MPD) | (%)
SPC 0.7 - 320.8 | 172.7 45
SPC-Zn
(30/30) 0.7 30/30 | 313.9 | 171.7 47
SHCP-Zn
(30/30) 0.7 30/30 | 431.6 | 313.9 35
Table 2. Spot welding condition for fatigue test
specimen
Speci Electrode | Pressure| Weld [Welding| Nugget
force time time |current| dia.
mens | N | (cycle) | (cycle) | (kA) | (mm)

SPC 1962 30 15 7 4~5

SPC-Zn
(30/30) 1962 30 15 8.5 4~5
SHCP-Zn
(30/30) 1962 30 15 7 4~5
.
8 -
|
30
100
170
- pil - ]
- A

Fig. 5 Configuration of specimen
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(a-2) Nugget edge (b-2) Nugget edge

(a-3) Nugget center (b-3) Nugget center

(@) SPC-Zn(30/30) (x1000) (b) SHCP-Zn(30/30) (x1000)

Photo 1. Conditions of spot welded part
(Pressure=1962N, Current=7~8. 5kA, Weld time=15cycles)
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Table 3. Results of compoistion analysis on each
part

. Coated layer
Composi Nugget edge of base metal

~tion (%) | SPC- [SHCP- | SPC- | SHCP-| SPC- |SHCP-
Zn In Zn Zn Zn Zn

Zn | 58.1275.70 | 76.44 | 71.87 | 77.75 | 77.62
Ni 7.28 110.94 | 10.18110.63 ] 10.50 [ 10.78

Nugget center

Fe [24.98)|4.3513.16 | 7.87 | 1.57 | 1.56
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Photo. 2 Corrosion at the spot welded part
(Pressure=1864N, Weld time=15cycles,
Current=7. 8kA, Lapsed time=168hrs(=
7days))
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Fig. 7 Results of fatigue tests (Ap-Ny
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