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Effects of molybdenum on microstructure and properties of Fe-B-C hardfacing alloys

GONG Jianxun, XIAO Zhigqiang, HUANG Hongjiang, DONG Hailong
(School of Mechanical Engineering and Mechanics, Xiangtan University, Xiangtan 411105, China)

Abstract Fe-Mo-B-C hardfacing alloys reinforced with dual phases including Mo,FeB, and Fe,B were prepared by submerged arc

welding with composite powder particles (CPPs) and HO8A solid wire. The effects of Mo content on their microstructure and the

properties were investigated by X-ray diffractometer (XRD) , scanning electron microscopy (SEM) , attached energy dispersive

spectrometer (EDS) and wear tester. The results show that the matrix is a-Fe and hard phases include Fe,B, Mo,FeB,, M,(B,

C), etc. With the increase of Mo content, the volume fraction of primary Fe,B phase significantly decreases and the number of

Mo,FeB, increases greatly, whose micro-hardness can be advanced to above 1 781HV. It changes from a dentritic shape of the

eutectic of (a-Fe+Mo,FeB,) into a blocky or square one with the increase of the size, which makes that the micro-hardness of

hardfacing layers can be advanced to above 1 200HV. The results of wear tester show that their abrasion resistance firstly

improves and then decreases. The optimal abrasion resistance is obtained at 9%Mo (mass fraction). It indicates that proper size

of Mo,FeB, phase has an important effect on their abrasion resistance.

Keywords composite powder particles ; hardfacing; microstructure ; abrasion resistance ; dual-phase strengthening
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Table 1 Micro-area chemical composition of hardfacing alloys

A X a(Mo)/% a(B)/% a(C)/% a(Ti)l% a(Si)/% a(Al)/%

a, 0.72 17.66 26.93 0.28 0.80 0.47

i a, 0.66 18.07 2555 0.16 7.08 1.02

a, 6.32 3291 28.05  0.20 3.04 0.22

a, 2.35 15.18 31.06 0.33 0.97 0.82

Ca 113 19.95 27.99 0.28 1.03 0.81

C, 0.44 15.44 27.89 0.10 4.89 0.52

X Cy 16.03 24.83 33.47 0.61 0.39 o

€y 2017 19.52 28.91 0.10 0.74 0.63

Cs 8.70 35.55 31.08 0.29 1.00 0.38

d, 0.66 20.40 26.95 0.25 0.60 0.74

- d, 0.89 14.09 27.99 0.74 6.91 1.01

d, 16.28 29.22 32.09 0.76 0.27 —

d, 2.3l 14.15 3196  0.24 1.00 0.67

e; 1.05 21.43 27.98 0.18 1.00 0.55

e, 0.57 1449 2743  0.17 5.51 1.03

5" e, 16.51 32.95 31.72 0.53 0.37 =

€, 2.30 18.93 29.63 0.16 1.23 0.83

e 9.04 28.39 41.69 10.92 0.80 0.24

f, 0.76 20.48 26.98 0.31 0.55 0.45

ot f, 0.65 21.33 27.18 0.07 .86 0.18

I; 16.84 30.60 34.14 0.46 0.59 0.28

f, 2.62 14.81 31.53 0.25 0.96 0.62
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Mechanical properties of glass fiber reinforced composite steel composite truss beam

MIAO Lulu', QU Qingshan®

( 1.School of Information Technology and Urban Construction, Luoyang Polytechnic, Luoyang 471000, China;

2.Institute of Architectural Engineering, Huanghuai University , Zhumadian 463000, China)

Abstract In order to analyze the mechanical properties of glass fiber reinforced composite steel composite truss beam, GFRP
steel composite truss beam members (schemes 1-4) consisting of upper and lower chords, diagonal webs and upper and lower
transverse connections were prepared with GFRP and Q345 steel as raw materials. Abaqus was used to build finite element
models of GFRP steel composile truss beams in different schemes, analyze their stress changes through stress nephogram, and
conduct member loading tests through uniformly distributed surcharge loading to analyze the mechanical properties of GFRP
steel composite truss beams. The results show that the deformation of truss beam in scheme 4 is the largest and that in scheme 3
is the smallest under basic load. Under the load of 4.14 kPa, the maximum tensile and compressive stress of the upper and lower
chords of the truss beam are the lowest in scheme 3, which is not easy to deform. The mid span deflection, upper and lower
chord strains, GFRP side and steel side deflections of scheme 3 are the smallest among the four schemes, and are almost not
affected by temperature and humidity. In conclusion, the steel composite truss beam with the upper and lower chords and webs
of steel and the upper and lower transverse connections of GFRP structure has the best mechanical performance.

Keywords GFRP-steel combination ; truss beam ; mechanical properties ; finite element model ; upper and lower chords;;
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