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Microstructure and Corrosion Resistance of Two-step Hot-dipped
Galfan Coating on Q195 Steel
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(1. Jiangsu Key Laboratory of Materials Surface Science and Technology, Changzhou University, Changzhou 213164, Jiang-

su; 2. Jiangsu Collaborative Innovation Center of Photovoltaic Science and Engineering, Changzhou University, Changzhou
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Abstract: To obtain high corrosion resistance Galfan coating on structural steel with excellent surface quality, the Q195 steel
was pre-dipped in pure zinc bath before being immersed in Galfan bath at 450 °C. The effects of the pre-dipping time and the
immerse time on the microstructure and corrosion resistance of the coating were investigated. Experiment results show that the
Galfan coating with excellent surface quality can be obtained after the steel is pre-dipped in zinc bath for more than 5 s. The
coating is composed mainly of Fe,Als-Zn,, FeAl;-Zn, and the solidification structure of the liquid phase, while no Fe-Zn
compound is observed. With the increase of the pre-dipping time, the FeAl;-Zn,+G (coagulation structure of liquid phase)
layer becomes thicker. With the increase of the immerse time in Galfan bath, the thickness of the Fe,Als-Zn, layer increases
gradually, and even forms a FeAl;-Zn, layer. When the pre-dipped sample is immersed in Galfan bath for less than 60 s, the
FeAl;-Zn,+G two-phase layer can stably exist. Electrochemical test results show that the corrosion resistance of the two-step
hot-dipped Galfan coating is better than that of the pure zinc coating. However, the corrosion resistance decreases with
prolonging immersion time in Galfan bath.
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Fig.1 Surface morphologies of Q195 steel galvanized in Galfan alloy by one-step and two-step methods at 450 °C
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(b) Pre-dipped in pure Zn bath for 10 s and then immersed in Galfan
alloy for 10 s

B2 Q1954K 450 °C H BAgE 4lify: K WA Galfan £ 4 1) B %
JEHA

Fig.2 Typical coating microstructure of Q195 steel galvanized in
pure Zn and two-step dipped in Galfan alloy at 450 °C
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(c) Pre-dipped Zn for 5 s (d) Pre-dipped Zn for 30 s

3 Q195 MTHEEAIRIF ] (9 414E T Galfan G A HRYE 10 s J5 I 2R
Fig.3 Microstructure of the coatings on Q195 steel by pre-dipped in pure Zn bath for different time and then immersed in Galfan alloy for 10 s
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Fig.4 Microstructure of the Galfan coatings on Q195 steel by pre-dipped in pure Zn bath for 10 s and then immersed in Galfan alloy for
different time at 450 °C
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Fig.5 Thickness of alloy layers for Q195 steel after pre-dipped in
Zn bath for 1-30 s and then immersed in the Galfan bath for 10 s
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Fig.6 Thickness of alloy layers for Q195 steel after pre-dipped in
Zn bath for 5, 10, 30 s and then immersed in the Galfan bath for
0~120s
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Fig.7 Polarization curves of Q195 steel after plating pure Zn
coating and the two-step hot-dipped Galfan coating
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Table 2 Electrochemical polarization parameters for the Zn
coating and two-step hot-dipped Galfan coatings

Dipping condition Lo/ (WA cmM™) Ry / (mm-a™)
Pre-dipZn3s 106.7 3.17
Pre-dip Zn 10 s 94.7 2.82
Pre-dip Zn 30 s 97.2 2.89

Zn 3 s+Galfan 10 s 55.4 1.65

Zn 3 s+Galfan 30 s 76.6 2.28

Zn 3 s+Galfan 60 s 123.4 3.67

Zn 10 s+Galfan 10 s 50.8 1.51
Zn 10 s+Galfan 30 s 713 2.12
Zn 10 s+Galfan 60 s 90.6 2.69
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