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Abstract : Recently, the automotive industry encountered various corrosion conditions due to global climate changes.
Vehicle corrosion reduces the life cycle and safety performance of the vehicle, thereby resulting in huge social
corrosion costs. For this reason, the automobile companies try to apply advanced materials and structural designs to
achieve an anti-corrosion performance during the design phase. In this study, corrosion resistance and corrosion
behavior of uncoated cold-rolled steel and zinc-coated steels(e.g., Zn-coated and Mg-Zn-Al-coated steels) were
compared by using the salt spray test(SST) and cyclic corrosion tests(CCTs), such as the GMW 14872, ISO14993, and
VDA233-102. The corrosion rates of both steel and zinc were calculated from the weight loss measurements and
corrosivity comparison that were conducted in these accelerated tests. The acceleration of each corrosion test was
quantified by comparing with the actual field corrosion data.

Key words : SST(Salt spray test, =% A13), CCT(Cyclic corrosion test, =342 A §), Acceleration corrosion
test(F-2] 7} Al &), Corrosion accelerating factor(5-2) 714 A1 %)
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Fig. 1 Corrosion behavior of Zn-coated steel exposed to
atmosphere corrosion in coast area
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Table 1 Material information

Steels 270 Mild | 590 DP 590 FB
CR 2.0t 20t -
GI (60 g/m?) 1.0t 1.0t -
GA (45 g/m?) 1.0t 1.0t -
PosMAC (30 g/m’) - - 2.8t

(4] : mm)

Fig. 2 Specimen of metal loss
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2.3.1 GMW14872(Cyclic corrosion laboratory test)
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+0.075 % NaHCO3)= A}-8-3h},
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Temperature (°C)

Time (h)
Fig. 3 Cyclic flows of GMW 14872 test

2.3.2 VDA233-102(Cyclic corrosion testing of materials
and component in automotive construction)
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Table 3 Corrosion rate of Zn-coated steel and uncoated steel
by corrosion tests

Corrosion rate (mg/cm2 -h)
Test methods
Zn Fe
Outdoor exposure 1.522 x 107 0.014
SST 0.044 0.190
GMW 14872 0.031 0.243
1SO14993 0.034 0.292
VDA233-102 0.009 0.115
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Table 4 Comparison of corrosion rate for Zn-coated steel and
uncoated steel by corrosion tests

Reference test Counter test
SST | GMW 1ISO VDA
Outdoor exposure | 289.16 | 201.47 | 225.34 | 59.29
SST 1.00 0.70 0.78 0.21
Zn GMW 1.44 1.00 1.12 0.29
ISO 1.28 0.89 1.00 0.26
VDA 4.66 3.40 3.80 1.00
Outdoor exposure | 13.59 17.34 | 20.83 8.23
SST 1.00 1.28 1.53 0.61
Fe GMW 0.78 1.00 1.20 0.47
ISO 0.65 0.83 1.00 0.40
VDA 1.65 2.11 2.53 1.00

Table 5 Corrosion ratio of uncoated steel to Zn-coated steel
by corrosion tests

Test methods Are/zn
Outdoor exposure 91.03
SST 432

GMW 14872 7.91
1SO14993 8.50
VDA233-102 12.77
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