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Recently, consumer complaints on car corrosion have been steadily increasing.
The main cause of corrosion is calcium chloride, which is commonly used in
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Accepted 12 October 2022 vater, agd the lower parts of the CE.lI‘., such as susp.enswn, are more affec.ted by
it. Corrosion affects the parts durability by weakening them and threatening the
passenger safety if exposed to continuous loads. Therefore, herein, a method of

Keywor ds". improving corrosion performance was studied by applying the surface

Sand. blastmg. treatment to the welding part of the steel plate used in the manufacture of cross

Cycelic COHOSI_O_H test . members among automobile suspension parts. Specimens were manufactured

Electro deposition coating through brushing and the sand blasting surface treatment, and cross-cut

Corrosion protection adhesion tests and repeated corrosion tests were conducted. The test results

Surface treatment showed that the cause of the electrodeposition coating and corrosion defects
was the oxide layer formed from oxidation after welding, and the sand blasting
surface treatment was very effective in removing the oxide layer.
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Fig. 1 Welding line in the rear cross member of a 10-year-old
field-tested automobile
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Table 1 Material properties of specimens

Steel YS TS El Coating Wt
(MPa) | (MPa) (%) (g/m’)
SGAFC
590DP 391 614 29 41/43
2.0t

Table 2 Fixed variables in welding experiments

Welding Feeding Torch Wire
type speed speed size
CMT Pulse 5.0 m/min 60 CPM 01.0
Shiclding | ‘imeunt of | Contact tip Torch
. shielding to work
gas ratio . angle
gas distance
i1 15 L/min 15 mm 45
(Ar : COy)
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Fig. 2 Results of surface treatment specimens: (a) welding specimen,
(b) dimensions of surface treatment, (c) brushing specimen,
(d) sand blasting specimen
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angle

Fig. 3 Schematic expression of the sand blasting

Table 3 Fixed variables in sand blasting experiments

Machine EST, SDM P1200

Blast material White aluminum oxide (wa60#, 0.25 mm)

Air pressure 0.4 MPa
Distance 50 mm
Nozzle angle 45°
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Washing
Fig. 4 Electro deposition coating process
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Peeling,force (P)

Peeling angle(®)

Smoothed down Bonding area (B)
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Cuts
(b) Side view

(a) Top view

Fig. 5 Method of cross-cut adhesion test
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Fig. 6 Results of cross-cut adhesion test

3.2 SERAAME (cyclic corrosion test, CCT)
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Fig. 7 Equipment used for cyclic corrosion test experiments

(a) Normal (b) Brushing (c) Sand blasting

Fig. 8 Results of cyclic corrosion test specimens

Fig. 9 The position where the SEM is measured of the
cross-sectional
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Fig. 10 Results of SEM images analysis of normal specimens
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CCT - Before
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(c) HAZ
E-coat layer
Oxide layer
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Galvanized layer

CCT - After
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AR SO s

Fig. 11 Results of SEM images analysis of brushing specimens
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Fig. 12 Results of SEM images analysis of sand blasting

specimens
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