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Table 1 Reactant compositions of the Fe-based alloy
clad coatings

Coating Fe901, Ti+B4C+h-BN
No. wl% Mass fraction, w/% Mole ratio
1 Ti:B4C:h-BN = 3:1:0
2 80 20 TF:B4C:h-BN=15:4:1
3 Ti:B,C:h-BN=15:3:2
4 Ti:B,C:h-BN=3:0:2
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Table 2 Reactive plasma cladding process parameters of the
Fe-based alloy clad coatings

Current/ Scanning velocity Plasma Protective gas Plasma gas
A /mmmin?  length/mm flow/m®Hh™ flow/m®h*
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Fig.1 X-ray diffraction patterns of the Fe-based alloy clad

coatings
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Fig.2 SEM micrographs of the Fe-based alloy clad coatings: (a) lower of the clad coating 1, (b) upper of the clad coating 1;

(c) lower of the clad coating 2; (d) upper of the clad coating 2; (e) lower of the clad coating 3, (f) upper of the clad

coating 3; (g) lower of the clad coating 4; (h) upper of the clad coating 4
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Table 3 EDS results of the Fe-based alloy clad coatings

in Fig.2
Chemical composition/at%
Area n
Fe Cr Ti B Cc N O Na
A1 501 123 2066 5241 1453 — 5.88 0.29
B, 703 167 4796 — 4334 — - —

C; 037 096 2925 69.42 — — - —
A, 032 107 3116 6745 — — - —
A, 071 097 3983 2889 — 2960 — —
B, 157 122 2525 7195 — — - —
Cs 052 120 2345 60.26 1458 — - —
Dy 295 075 4025 — 1031 4574 — —
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Fig.3 Microhardness profile of the Fe-based alloy clad coatings
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Fe-Based Alloy Clad Coatings Reinforced by in Situ
Synthesized Ceramic Phases Containing Titanium

Wang Gang', Jiang Shaoqun®?, Wang Zehua, Xie Yan', Zhou Zehua®, Yi Yu!
(1. Hohai University, Nanjing 210098, China)
(2. Changzhou City Hohai Science and Technology Research Institute Company Limited, Changzhou 213164, China)

Abstract: The Fe-based alloy coatings reinforced with in situ synthesized ceramic phases containing titanium were prepared on Q235 steel
by a reactive plasma cladding process using Fe901, Ti, B4C and h-BN powders as raw materials. The results show that Fe is apt to react
with h-BN to produce FeB comparing with B4C. When both of B,C and h-BN are added as reactants, the B4C/h-BN ratio decreases to a
certain value; as a result, the content of FeB increases and the Ti,N and TiB intermediates occur in the coatings. However, it can depress
the growth of ceramic phases. The microstructure of the clad coatings exhibits an obvious gradient distribution along the depth direction.
The size and morphology of TiB, change with the temperature and composition of the molten pool. Increasing h-BN amount results in the
decrease of microhardness of the coatings. The high HV, microhardness value 11.26 GPa can be achieved in the layer near the surface for
the coating at Ti:B,C:h-BN=3:1:0.

Key words: Fe-based alloy coating; plasma cladding; in situ synthesis; TiB,-TiC; TiB,-TiN
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