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Effect of boron on microstructure and properties of tungsten containing iron base hardfacing alloy
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2.College of Mechanical and Power Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract In order to improve the wear resistance of hardfacing alloy, Fe-Cr-C-B-W surfacing alloys with different boron contents
were prepared. The microstructure and properties of surfacing layer were analyzed by metallographic microscope, scanning
electron microscope, X -ray diffractometer, Rockwell hardness tester and abrasive wear tester. The results show that the
surfacing layer is mainly composed of martensite, retained austenite, M,(C,B);, M;(C,B), Fe,W,C and WC. Element B added
to the surfacing layer is mainly dissolved in M,C, and M,C carbides to form M,(C, B); and M,(C, B) composite carboborides,
but fails to form W-B series compounds with element W. With the increase of boron addition amount, the primary austenite grain
is refined, the eutectic hard phase increases and is evenly dispersed, the hardness of surfacing layer increases, and the wear

amount decreases firstly and then increases. When the boron content (mass fraction) is 2%, the hardness and wear resistance of

the surfacing layer reach the best match. At this time, the hardness is 63HRC and the wear amount is lowest.
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Table 1 Chemical compositions of surfacing layer with
different B contents

BiMR/% w(W)/% w(Cr)/% w(C)% w(B)% w(Fe)l%
0 3.49 13.35 1.53 — i
1 351 13.41 1.49 0.35 K
2 3.47 12.94 1.51 0.55 K
3 3.48 12.97 1.54 0.81 i
4 3.50 13.22 1.51 1,25 RE
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Fig.1 XRD diffraction pattern of surfacing layer with 2% B

addition amount
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Fig.4 Variation curve of hardness and wear loss of hard-facing layer
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Corrosion resistance of Ni-W-PTFE composite coatings electrodeposited on 40Cr steel

ZHANG Bo',FAN Qiaofang', LIU Y7
(1.Jiangsu College of Safety Technology , Xuzhou 221000, China;
2.Xuzhou University of Technology , Xuzhou 221000, China)

Abstract Ni-W-PTFE composite coatings were electrodeposited on 40Cr steel, and the effect of PTFE emulsion addition amount
on the component, micromorphology, roughness and corrosion resistance of composite coating was studied. The results show that
the Ni-W-PTFE composite coatings prepared by adding PTFE emulsion is composed of Ni, W, F and C, its micromorphology is
different from that of Ni-W alloy coating, the surface profile fluctuation decreases and the corrosion resistance improves. With
the increase (3-14 mL/L) of PTFE emulsion addition amount, the content of PTFE particles in the composite coating firstly
increases and then decreases, both the grain size and roughness firstly decrease and then increase, leading to an gradually
improved and then decreased corrosion resistance. The Ni-W-PTFE composite coating prepared with the PTFE emulsion volume
fraction 10 mL/L has fine and compact grains, of which the highest PTFE particles content is 4.03%, the lowest roughness is
0.258 wm, the lowest corrosion current density and corrosion rate are 9.096x 10 A/cm?, 3.7 g/(m? - d) respectively. The
composite coating with compact structure and the uniform distribution of more PTFE particles play a role in isolating the
corrosive medium, which effectively delaying the development of corrosion, so it show better corrosion resistance.

Keywords Ni-W-PTFE composite coating; electrodeposition; additive amount of PTFE emulsion; corrosion resistance
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