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Fig.3 Cross section morphologies of four permeable layers: (a) C1, (b) C2, (c) C3, and (d) C4
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Table 1 EDS analysis results of the permeable layer in Fig.3 (/%)

Element al a2 a3 bl b2 b3 cl c2 c3 di d2 d3

C 4.67 6.55 2.38 3.87 6.56 2.66 4.06 6.55 3.26 4.28 6.37 2.97
Cr 80.38 58.89 47.76 82.41 58.63 31.32 80.70 58.89 47.29 80.10 60.09 44.21
Fe 14.23 33.98 49.86 13.23 34.27 65.51 14.66 33.98 49.04 15.06 33.02 52.40

K5 4 F55E EDS ZH1H b7
Fig.5 EDS line scanning analysis of four permeable layers: (a) C1, (b) C2, (c) C3, and (d) C4
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Fig.6 Surface morphologies of the permeable layers: (al-d1) porous layer; (a2-d2) dense layer
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Fig.8 Sectional corrosion morphologies of four permeable layers: (a, €) C1, (b, f) C2, (c, g) C3, and (d, h) C4
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Fig.14 Section morphology of pure iron permeable layer
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Growth Mechanism and Pore Formation of Solid Chromizing Layer of GCr15 Pin

Wang Haifeng®, Wang Canming®, Liu Tingting", Song Qiang®, Xue Yunling?, Ma Qingchao®, Cui Hongzhi**
(1. School of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)
(2. Jinan Tianmeng New Material Technology Co., Ltd, Jinan 250000, China)

(3. Hehong New Material Technology Co., Ltd, Weihai 264200, China)

(4. School of Materials Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Low diffusion efficiency and porous layer are two important problems in chromizing production. In this research, Cr-permeable
coating was prepared on GCrl15 surface by solid embedding method. The growth mechanism of permeable layer, pore formation and the effect
of different rare earth oxides on permeable layer were discussed. The results show that the permeability layer thickness increases obviously after
adding rare earth oxides, and the permeability efficiency of the three rare earth oxides is Y,03;>CeO,>La,0s. The Cr permeable layer is
obviously divided into two layers, the outer layer is porous layer dominated by (Cr,Fe)23Ce phase, and the inner layer is dense layer dominated
by (Cr,Fe);Cs phase. The (Cr,Fe)2sCs phase layer, which is first generated on the substrate surface at the early stage of diffusion, inhibits the
inward diffusion of active Cr atoms and promotes the growth of the dense layer as a Cr source. The difference in the diffusion rate of Cr atoms
and the stress in the permeable layer are the main reasons for the formation of pores. It is found that reducing the carbon content of substrate
inhibits the formation of (Cr,Fe),3Cs phase layer or refines the grain of the phase layer to increase the diffusion channel of Cr atom which can
effectively reduce the porosity. It provides an important idea for improving the quality of chromizing layer.
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