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Improvement of Corrosion Properties after Electrodeposition of Arc Welds

in Automotive Steel Sheets by Shot Blasting
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Abstract

Steel chassis parts for automobiles are subjected to rust prevention treatment mainly based on
cation electrodeposition coating. However, it is reported that there are many cases where arc welded
parts are a bottleneck in performance. In this report, the results of corrosion resistance and fatigue
property after electrodeposition coating in arc welded joints by shot blasting will be described.
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Example of arc welds in the rear axle of the 13 year-old
field tested automobile
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Chemical compositions and mechanical properties of steel
sheets (mass%)

Steel grade C Si Mn P S
440 MPa 0.10 0.05 1.14 0.019 0.003
1500 MPa 0.20 0.20 1.30 0.010 0.002

Steel grade Y.S. (MPa) T.S. (MPa) El (%)
440 MPa 304 462 37
1500 MPa 1130 1553 8

Y.S.: Yield strength, T.S.: Tensile strength, El.: Elongation
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(b) Fatigue test specimen

2 T—UBEABREOMIK
Shapes and dimensions of arc welded specimens

®R2 T-UBEEG
Arc welding conditions
(a) Corrosion test (b) Fatigue test
specimen specimen
Current (A) 94 135
Voltage (V) 20 23
Travel speed (cm/min) 50
Shielding gas Ar+20%CO, 20 l/min
Wire NSSW YM-24T (diameter: 1.2 mm)

®3 YavhIIXEH
Shot blasting conditions

Machine Atsuchi Tekko Co. BA-1
. Steel beads
Blast material .
(diameter: 0.3 mm, HV 390-510)
Air pressure 0.35 MPa
Distance 200 mm

Blasted area All surface of both sides
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Shot blasting method

Measuring device

4 RABEFRSOBEEE BT

Method of measuring maximum corrosion depth
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(a) As welded specimen (b) Shot blasted specimen

5 T—7UBELHBRAE DSE (440 MPa steel)
Surface of the arc welded specimens (440 MPa steel)
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Observation point

(a) As welded specimen
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(a) As welded specimen (b) Shot blasted specimen

X7 BEZEBRDOT —7BERNE (440 MPa steel)
Surface of the arc welds after electrodeposition (440 MPa
steel)

Electrodeposition coating Electrodeposition coating
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100¢m

(a) As welded specimen (b) Shot blasted specimen

X8 TEBEBOT—7AEIEHESOME
(440 MPa steel)
Cross section of toe of arc welds after electrodeposition
(440 MPa steel)

(b) Shot blasted specimen

K6 ) ABEHNEZOIERIE (440 MPa steel)
Surface of the specimens after phosphate coating (440 MPa steel)
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10mm
(b) Shot blasted specimen

10mm
(a) As welded specimen
9 120 ¥4 7D CCT HERED T — VA E
(440 MPa steel)
Surface of the electrodeposition coated specimen after
combined cyclic corrosion test of 120 cycles (440 MPa
steel)
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Aswelded Shotblasted Aswelded Shotblasted
specimen specimen specimen specimen

10 120 1 7LD CCT RBENDEABEEL
Maximum corrosion depth after a combined cyclic
corrosion test of 120 cycles
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Fatigue test results of arc welded specimens with and
without shot blasting
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