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Fig.1 XRD patterns of Fe;6Cri2Mn;3N powders with different

rod grinding time
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Fig.2 SEM images of Fe;¢Cr;xMn 2N powders with different rod grinding time: (a) O h, (b) 4 h, (¢) 8 h, and (d) 12 h
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Fig.3 XRD patterns of Fe;cCr;zMn;2N powder cladding coatings

with different rod grinding time
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Fig.4 SEM images (a~d) and N element EDS mappings (e~h) of Fe;6Cri2MnoN powder cladding coatings with different rod grinding

time: (a, ¢) O h, (b, f) 4 h, (c, g) 8 h, and (d, h) 12 h
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Table 1 Energy spectrum analysis results of N element in

FesCri2MnsN  powder cladding coatings with

different rod grinding time

Rod grinding time/h N content, /%
0 0.09
4 0.43
8 0.17
12 0.54
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Table2 Energy spectrum analysisresults of each region
marked in Fig.5a (w/%)

Region Fe Cr Mn N
1 70.33 20.19 9.33 0.15
2 71.24 14.89 13.59 0.28
3 54.34 26.67 18.58 0.41

£ 3 TREHEERER FeCruMnepN MRIBBAENEES
Table 3 Vickers hardness and relative density of Fe;CriMn;N
powder cladding coatings with different rod
grinding time
Rod grinding time/h Vickers hardness/MPa Relative density/%

0 3118 95.6
4 3349 96.3
8 3986 97.1
12 4563 97.5

BRI 12 h ] FeroCrioMnoN A3 R 2 SEM IR 5 Al EDS T 434
Fig.5 SEM image (a) and EDS mappings of Fe (b), Cr (c), Mn (d) and N (e) element of Fe;sCr;2Mn;2N powder cladding coating with rod
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Fig.6 Nyquist (a) and polarization (b) curves of Fe;sCr;;Mn >N cladding coatings with different rod grinding time in 3.5%NaCl

solution
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Table 4 Self-corrosion potential and current density of

FexsCrizMnoN cladding coatings with different

rod grinding time

Rod grinding time/h Eeor/V. Teor/*107 pA-m?
0 -0.4532 5.48
4 -0.3738 6.71
8 -0.3725 7.42
12 -0.4260 5.80
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Properties of Fe-Cr-Mn-N Austenitic Stainless Steel Thick Cladding Coating Prepared
by Laser Melting Deposition Using M echanical Alloyed Powders

Gao Shuailong', Sun Defu', Gu Zhen', Sun Chongfeng', Xi Shengqi', Peng Wenshan?, Su Chengming®,
Wang Chunchang’
(1. State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and Engineering, Xi’an Jiaotong University,
Xi’an 710049, China)
(2. Key Laboratory of Marine Corrosion and Protection, 725th Research Institute of China Shipbuilding Industry Corporation, Qingdao
266237, China)
(3. Shaanxi Tianyuan Intelligent Remanufacturing Co., Ltd, Xi’an 710200, China)

Abstract: Fe;CriaMn )N alloy powder was prepared by mechanical alloying. The mechanical alloying process and mechanism were
studied. The non-spherical solid solution powders obtained by mechanical alloying were used in laser melting deposition (LMD)
technology to prepare Fe-Cr-Mn-N austenitic stainless steel thick cladding coating, which solves the limitation of LMD to spherical
powder. The results show that the powder can be fully alloyed after 4 h of rod milling. The diffraction peak widens and the diffraction
intensity decreases with the increase of rod milling time. The morphology of the powder particles gradually becomes spherical. The thick
cladding coating obtained by LMD technology using mechanical alloyed powder has good corrosion resistance, and its structure is
beetfee dual phase structure. Meanwhile, CroN is generated in the printing process, and the Vickers hardness of thick coating could reach
up to 4563 MPa.

Key words: corrosion resistance; mechanical alloying; laser melting deposition
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