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Research Review of Mo-Ni-B Ternary Boride Preparation and Properties
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ABSTRACT: Mo-Ni-B ternary boride is of good mechanical property, wear-resistance and corrosion resistance and reaction
sintering method is a common preparation method. Adding such elements as Cr, V, Mn repectively or jointly and changing
Mo/B atomic ratio had different effects on properties of ternary boride including mechanical properties (transverse rupture
strength, hardness), microstructure (mean grain size, shrinkage factor, crystal system formation), wear resistance and corrosion

resistance. Tetragonal M;B,, MsB; and orthorhombic M3B,, MsB; were generated by Mo,NiB, due to sintering temperature and
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element addition during sintering. These phases were closely related to the final properties. Bending strength and hardness
would be improved by adding V or Cr, causing a structural transition of Mo,NiB, from orthorhombic to tetragonal structure.
Mo,NiB, grains were refined and mechanical properties were improved by adding Mn. M;sB; only appeared under the effects of
content, heat treatment and Mo/B ratio of the added elements after other elements were added. For the Mo,NiB, prepared by
sintering method, its maximum bending strength was up to 2.25 GPa and maximum hardness was 89.6HRA. The ceramic coat-
ing prepared by sintering method should be combined with the substrate after repeated sintering for specific application. How-
ever, laser cladding reaction method and other spray methods could form ceramic coating on the substrate directly. The laser
cladding reaction method could be used to prepare composite ceramic coating with corrosion resistance higher than that of
304SS stainless steel and hardness of more than 1100HV. The coating’s properties were greatly affected by preparation tech-
nology such as laser technological parameter (laser power and scanning speed), powder system (atomic ratio and added elements).
A fine Mo, NiB, coating is obtained when laser power is 2500 W, scanning speed is 1.5 mm/s and Mo/B atomic ratio is 1.

KEY WORDS: Mo-Ni-B; ternary boride; preparation method; mechanical properties; microstructure; wear resistance; corrosion

resistance
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W Cr MV JE, 24 Mo/B JEF HX = Il
A B e 1) 7 2R VERE A b 2 77 AR e o B R A
%N Ni-5%B-x%Mo0-3.5%Cr-11.5%V, Mo/B JiiF
FEA 0.8 3% 1.5, XRD L8k s 1, [k
T L B KR S e PO T R AR, e 1.1 2
JE R EAS, 1.3 Z a4 M IURERE R AE Y
i MsBs HURAIM . M XRD ZpHrgs ol 4, fefd:
1 1 PR RE N N BRAE LLB o 1.1 F0 1.2 B, S5
MF B, B 1.2 B TRS fK, 8 2.95 GPa,
i i 4 89.6HRA,



4 £ mW o A

2016 4£ 11 A

F1 A[E Mo/BEFLL XRD 5347
Tab.1 X-ray diffraction results of cermets

Cermet A B ¢ D E F G H
Mo/B ratio 08 09 10 1.1 12 13 14 15
Orthorhombic
M;B, S M VW

Tetragonal M3B, VS VS VS VS VS VS VS VS
Tetragonal MsB; W M W
Ni s § S S S S M W
Unknown W M S

1. S, strong; M, medium; W, weak; V, very.
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Tab.2 Invariant reactions in Nickel-rich alloys of the Mo-Ni-B system

Coordinates of invariant point L

Equilibrium Symbol T/ C Composition(at)/%
Mo Ni B
1160 33 56.5 10.5
L < (Ni)+MoNi+Mo,NiB, E, 1172 30.6 59.1 10.3
1231 33 57 10
1080 9 72 19
L < (Ni)+ Ni;B+Mo,NiB, E, 1090 6 71.5 22.5
1077 — — —
, . 1270 25 65 10
L < (Ni) +Mo,NiB, €
1260 22 67 11
L < Ni;B +Mo,NiB, € 1116 3 71 26
) ) 1205 33.7 53.5 12.8
L +(Mo) <> MoNi+Mo,NiB, U,
1285 — — —
L +(MoB)<> Mo,B+Mo,NiB, U, 1539 423 34.9 22.8
L +(Mo) < Mo,B+Mo,NiB, U, 1360 40.4 423 17.3
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