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Touch-up Less Welding Wire for High Corrosion Resistance Galvanized Steel Plates
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Abstract

High corrosion resistance galvanized steel sheets are widely used in the building members to
provide structural members. When galvanized sheets are welded, zinc near a weld portion
evaporates. As a result, the corrosion resistance is deteriorated and repair coating treatment is
required after welding. The use of stainless steel welding wires with high corrosion resistance
appears to be beneficial. However, the conventional welding wires have such problems that zinc
embrittlement cracks likely to occur in their weld metals. To solve this problem, a stainless steel
welding wire was developed. Susceptibility to zinc embrittlement crack was improved by increasing
the ferrite content in the weld metal through the adjustment of Ni and Cr contents. The joints
welded by the newly developed welding wire exhibited suitable mechanical properties and

satisfactory corrosion resistance evaluated by salt spray testing.
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(a) Cracks in welded metal

(b) Zinc penetrated along cracks
(c) Zinc remained at heat-affected-zone |
Welding material:300L

Weldind conditions:130A-24V-5mm/s

Base metal
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Liguid zinc embrittlement in weld metal of stainless steel
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Chemical compositions of welding wires
. . .. Ferrite
Welding Chemical composition (wt %)
. content
wire - :
C Si Mn P S Cr Ni (%)
FCWA | 002 | 0.32 | 1.25 | 0.02 | 0.004| 24 12 16
FCWB | 0.02 | 032 | 1.25 | 0.02 |0.004| 24 | 8.7 35
FCWC | 0.02 | 032 | 1.25 | 0.02 |0.004| 27 | 8.6 65
FCWD | 0.02 | 032 | 1.25 | 0.02 [0.004| 29 | 8.6 80

Welding wirglLiquid penetrant examination of welded metal
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Results of liquid penetrant examination

Welding wire A

Welding wire C
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Propagation of zinc embrittlement cracks
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Mechanical property of butt weld joints

Thickness of Tensile test Charpy test
steel sheet Welding conditions Tensile strength . . vE 0°C
Fracture position Sample size

(mm) (MPa) (J/em?)

32 170 A-25V-6.7mm/s-1 pass 469 Base metal 2.5mm sub-size 12

5.4 180A-26 V-6.7 mm/s-2 passes 422 Base metal 5Smm sub-size 19

8.2 200A-30 V-6.7 mm/s-3 passes 451 Base metal 5 mm sub-size 20

(a) Cross—section of weld bead (b) Appear: of heat affected zone
Conventional welding wire DEVEIODE_G welding
Test time wire

Without touch-up paint] With touch-up paint | Without touch-up paint
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Results of corrosion test

(c) EPMA analysis of coating compositio

Damaged area

Zn

Al

Mg
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Damage of the coating compositions in heat affected zone
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Results of corrosion test of heat affected zone
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Deck plate Steel rack Carport member

7 BARET7AYOBERIRRL
Applications of developed welding wire
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