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Energy-Saving and Highly-Efficient Pack Aluminizing

Technology for Low-Carbon Steel
YAN Meng-long', XIE Fei', PAN Jian-wei’
(1. School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China; 2.
Huaide College, Changzhou University, Changzhou 213016, China)

Abstract: Pack aluminizing was carried out with a help of a self-designed alternating current field (ACF)
apparatus. The ACF was applied to the treated sample and the aluminizing agent with a column-shaped e-
lectrode located at the center of a pack container and another electrode on the wall of the container. The al-
ternating current field enhanced pack aluminizing (ACFPA) was employed to low carbon 20 steel at low
and medium temperature. Characterizations of the new technology were investigated. The results showed
that applying proper ACF could significantly accelerate the pack aluminizing process and improve phase
structure of the surface layer. When aluminized for 4h with an ACF current of 2A, an aluminizing case of
more than 40pm could be formed at 600 C.
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Fig. 1 Schematic of the experimental apparatus
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Table 1 Process parameters

T4 WREa/ % MR/ C ML/ A
ACFPA - 01 2 800 2.0
ACFPA - 02 4 800 2.0
ACFPA - 03 6 800 2.0
ACFPA - 04 2 750 2.0
ACFPA - 05 2 700 0.5
ACFPA - 06 2 700 1.0
ACFPA - 07 2 700 2.0
ACFPA - 08 2 700 4.0
ACFPA - 09 2 600 2.0
ACFPA - 10 2 550 2.0
ACFPA - 11 2 500 2.0

CPA - 01 2 650

CPA - 02 2 700

CPA - 03 2 750

CPA - 04 2 800
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Fig. 2 Al content versus case thickness
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Fig. 3 ACF current versus case thickness
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Fig. 4 Case thickness versus aluminizing temperature
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Fig. 5 Microstructures of typical aluminizing cases
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Fig. 6 XRD results for aluminizing cases
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