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Effects of Cr and Free C on the Structure and the Corrosion Resistance of

Chromium Diffusion Coatings on Cr Alloy Steels

Synopsis :

Toshiro ANRAKU and Hiroshi TERANISHI

The effects of C and Cr on the chromium diffusion layer formation by pack comentation process on Cr
alloy steels (Cr : 2.25 mass%-12 mass%) were examined. The following results were obtained.
(1) The structure of chromium diffusion coating on alloys which contained free C consisted of two layers

independent of Cr content on alloys.
CI‘7C3.

The outer layer was chromium carbide film consisting of Cr23Cs and
The inner layer was Cr diffusion layer whose Cr content ranged from 25 mass% to 13 mass%.

(2) The thickness of Cr diffusion coating significantly depended on the free C and Cr content in alloy.
The thickness of chromium carbide film, increased with increasing C content in alloy. On the other hand,
the thickness of Cr diffusion layer increased with decreasing C content and increasing Cr content in alloy.

(3) The outer chromium carbide film and inner Cr diffusion layer exhibited good oxidation resistance in
super heated steam environment due to the formation of Cr;03 scale on both layers.

Key words : chromium diffusion coating; Cr alloy steel ; corrosion ; oxidation.
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Table 1. Chemical composition of specimen (mass % ).

C Si Mn P -8 Cr Mo Nb A\ N w Free C
A 0.075 0.35 0.42 0.011 0.008 2.10 0.92 0.075
B 0.067 0.29 0.45 0.003 0.004 2.45 0.98 0.18 0.04
C 0.074 0.30 0.46 0.003 0.005 2.26 1.00 0.39 0.02
D 0.069 0.30 0.45 0.003 0.004 2.24 0.98 0.51 0.004
E 0.123 0.39 0.40 0.001 0.002 9.02 1.01 0.05 0.19 0.054 0.07
F 0.116 0.38 0.39 0.014 0.001 8.43 0.98 0.083 0.205 0.054 0.05
G 0.132 0.39 0.40 0.002 0.003 9.09 1.04 0.61 0.20 0.050 0.006
H 0.106 0.20 0.51 0.023 0.001 11.99 0.78 0.053 0.251 0.026 0.99 0.04

—
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Photo. 1. Cross-sectional photographs of Cr diffused coating for 10h at 1050°C (1 323 K).
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Fig. 1. Effect of Cr contents on Cr diffused

coating for 10 h.
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Fig. 2. Cr concentration profile for Cr diffused
coating for 10 h at 1 050°C (1 323 K).
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Fig. 3. Diffraction intensities of outer layer on

Cr diffused coating for 10 h at 1 050°C (1 323 K).
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Fig. 4. Growth of Cr diffused coating on alloy

steels at 1 050°C (1 323 K).
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Fig. 5. Effect of free C contents on Cr diffused
coating for 10 h at 1 050°C (1 323 K).
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