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Method of Friction Coating and Induction Heating Aluminizing on
Cast Iron Surface
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Abstract : In order to improve the corrosion of cast iron in harsh environment, aluminum coating is prepared on cast iron by surface
modification technology of aluminizing coating. HT150 is treated by friction coating and aluminizing, followed by high-frequency
induction heating diffusion and ordinary heating diffusion. The effects of knurling amount, diffusion treatment temperature and
holding time on the thickness of permeable layer are studied by orthogonal test, and the change of permeable layer thickness is
quantitatively analyzed by SEM and EDS. The results show that the pure aluminum layer with larger thickness can be prepared by
friction coating after knurling treatment, and the thickness of aluminizing layer after diffusion treatment is significantly affected. Both
diffusion annealing treatments significantly increase the thickness of the permeable layer, but under the same heating temperature, the
high frequency induction diffusion has higher efficiency and better effect than ordinary heating diffusion. With the former, the layer
thickness of cast iron sample is 20-160 um in 2-6 min. The thickness of the aluminized layer prepared by knurling pretreatment
combined with induction diffusion method is obviously increased compared with the conventional coating method. The aluminized
layer with better corrosion performance can be prepared by using this method.
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Table 1 Chemical composition of gray cast iron HT150
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Table 2 Orthogonal factor table of induction diffusion

e et <o
1 0 600 2
2 0.07 700 4
3 0.15 800 6

Element Content / %
C 3.1-3.6
Si 1.6-1.9
Mn 0.5-0.8
P <0.2
S <0.15
Cr <03
Fe Surplus
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(a) No knurling
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(c) Knurling 0.15 mm
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Fig. 1 Metallographic diagram of friction coating on cast iron sample
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Fig.2 SEM and EDS of knurled 0.07 mm cast iron sample
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(b) EDS
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Fig. 3 SEM and EDS of knurled 0.07 mm sample induced at 700 C for 6 min
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Fig. 4 SEM and EDS of knurled 0.07 mm sample heated at 700 ‘C for 4 h
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Table 3 Orthogonal experiment scheme for induction annealing of aluminized sample

Number Knurling thickness / mm Temperature / 'C Holding time / min Alloy layer thickness / pm
1 0 600 2 20
2 0 700 4 36
3 0 800 6 75
4 0.07 600 4 44
5 0.07 700 6 108
6 0.07 800 2 125
7 0.15 600 6 50
8 0.15 700 2 100
9 0.15 800 4 160
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Fig. 5 SEM and EDS of knurled 0.15 mm sample induced at 800 ‘C for 2 min
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Fig. 6 Photograph of the sample after 72 h of salt spray test
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Table 5 72 h salt spray test corrosion weight gain results

Treatment process ~ Weight before corrosion/ g

Weight after corrosion/ g

Sectional area / m* Corrosion time /h  Corrosion rate / (g / (m® « h))

Treated 9.596 9.597 0.10
1.8x10°* 72
Untreated 16.469 16.477 0.82
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