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Table 1 Chemical composition of Fe60 alloy powder

JLHE w/ % JCHE w/ %
Cr 14.52 Mn 0.83
Si 1.93 c 0.54
B 1.21 \% 0.11
Ni 1. 14 Fe At
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Fig.1 XRD pattern of the surfacing weld layer
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Fig.2 Microstructure of Iron — based surfacing layers with different mass fractions of ferrovandium
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Fig.3 SEM microstructure of iron — based surfacing layers with different mass fractions of ferrovanadium
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Table 2 EDS results of typical regions

FE X w(Fe)/% w(V)/% w(Cr)/% w(C)/% w(Si)/%
A, 83. 64 3.22 5.93 6.79 0.42
15% B8k + Fe60 B, 68.31 10. 08 13.25 8.36 —
B, 80. 21 8.97 5.66 4.63 0.53
A, 80. 40 7.49 6.38 5.04 0. 69
25% HLEk + Fe60 B, 73. 46 13.04 11.23 1.99 0.28
c, 5.27 77.43 3.71 13.59 —
A, 79. 14 9.08 7.63 3.52 0.63
35% 4% + Fe60 B, 64. 34 15.23 8.24 11.78 0.41
C, 3.70 85.73 3.21 6.33 1.03
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Fig.4 EDS element mapping of iron — based alloy surfacing layer with 35% ferrovanadium
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Fig.5 Microhardness on side of iron — based surfacing layers with different mass fractions of ferrovanadium
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Group Decision Analysis Based on Probabilistic
Dual Hesitant Fuzzy Information

WANG Xiao, CHEN Yan
(School of Science, Shenyang University of Technology, Shenyang 110870, China)

Abstract: To solve the group decision making problem under probabilistic dual hesitant fuzzy preference
relations , and effectively handle expert opinion divergence and control the cost of consensus feedback , this
paper constructs a decision model integrating consistency test and cooperative game theory. First, the trans-
formation matrix is employed to define the additive consistency of probabilistic dual hesitant fuzzy prefer-
ence relations, so as to test the logical consistency of experts’ initial preferences. Second , the expert group
is treated as a cooperative coalition. Considering comprehensively expert opinion compatibility and unit
adjustment cost,the Shapley value is applied to quantify the marginal contribution of each expert to the
coalition and assign expert weights objectively,so as to effectively identify synergistic value and restrain
extreme preferences. A minimum — cost consensus feedback optimization model is established to minimize
the overall adjustment cost on the premise of ensuring the group reaches the preset consensus level. Final-
ly ,a minimum - deviation programming model is constructed to solve the optimal alternative weight vector
and complete evaluation and ranking. This decision — making method not only ensures the reliability of de-
cision process but also makes up for the deficiency of traditional models ignoring adjustment costs, and
balances the efficiency and economy of group consensus reaching.

Key words: probabilistic dual hesitant fuzzy preference relations; consensus; cooperative game;
consistency
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Effect of Vanadium Content on Microstructure and Properties of
Fe — Cr — C Surfacing Alloys

ZONG Lin', LI Liwei', MA Yalin', HU Zuohua', WANG Ming’

(1. School of Mechanical and Power Engineering, Shenyang University of Chemical Technology,
Shenyang 110142, China; 2. China Construction Industrial & Energy Engineering Group
Co., Ltd., Nanjing 210000, China)

Abstract: Six groups of experiments with different ferrovanadium contents and Fe60 alloy powder were
carried out on 20 steel substrates by plasma surfacing technology,and the microstructure and properties of
the surfacing layer were characterized by SEM,EDS,XRD and Vickers hardness tester,and the influence
of different ferrovanadium contents on the microstructure and properties of the surfacing layer was dis-
cussed. The results show that the microstructure of the surfacing layer is composed of « — Fe, VC, (Fe,
Cr,V),C, and (Fe,Cr,V),C. With the increase of ferrovanadium content,the matrix microstructure of «
— Fe was gradually refined. The eutectic structure changes from long strip shape to honeycomb shape , and
finally transforms into lamellar structure. The amounts of VC, (Fe,Cr,V),C, hard phases increased grad-
ually. Most of the VC was precipitated at the grain boundary , which significantly enhanced the interfacial
bonding strength, and formed a polygonal network wear - resistant framework with the [ « — Fe + (Fe,Cr,
V),C, ] phase to improve the wear resistance of the alloy. With the increase of ferrovanadium content,
the average microhardness value of the surfacing layer continues to increase,and when the ferrovanadium
mass fraction is 35% ,the average near — surface microhardness of the surfacing layer near the surface lay-
er is the highest,reaching 629. 4HV ,,which is about 3. 5 times that of the substrate matrix.

Key words: hardfacing; Fe -Cr-C; microstructure; microhardness
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