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An effective joining strategy suitable for ultra high temperature ceramics will
have to be developed for their wider application. In the present study, the wetting
behavior of molten Ni-Nb alloys that will form during the PTLP bonding using
Ni/Nb/Ni interlayer on a HIB, composite processed with MoSi, addition was
systematically investigated. Additionally, a trial on PTLP bond of HfB, composite with
a Ni/Nb/Ni interlayer was also performed at 1500 °C. The contact angles of all Ni-Nb
alloys rapidly decreased with time and showed good wetting against HfB, composite.
Among them, the pure Ni droplet totally disappeared around 1400 °C during heating.
SEM-WDS microstructural analysis on the cross section of the wetting sample
revealed that the reaction layer contained multiple intermetallic compounds
involving Si, suggesting the reaction with the sintering aid MoSi,. With the 40at%Nb
addition, the interfacial reaction at the Ni-Nb alloy/HfB, composite interface was
suppressed. Consequently, it was revealed that a well-bonding interface was achieved
when HfB, composite was bonded using the Ni/Nb/Ni interlayer.
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Figure T SEM-BSE micrograph of the polished section
HfB2-MoSi2 composite sintered at 1950 °C for 60 min.
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Figure 2 Schematic diagram of wetting furnace
with a vacuum chamber.
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Figure 3 Photographs of the molten Ni sessile drop
on HfB2-MoSi2 composite at given temperature.
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Figure 4 Photographs of the molten Ni-40at%Nb sessile drop

on HfB2-MoSi2 composite at given temperature and time.
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Figure 5 Contact angle of the molten Ni-Nb alloy on
HfB2-MoSi2 composite as a function of temperature.
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Figure 6 Top view and cross sectional images of samples,
(a) Pure Ni and (b) Ni-40at%Nb, after the wetting
experiment at 1500 °C for 30 min.

Figure7 (i Ea R IRI O SEM-BSE £
Z WDS OERMITRHRLE EDITRT,
Figure7(a) X v, %R L 72 Ni &)@ a0k i1z
% o Eia? (Ni,Si,, NiSi,
HfNi, Si. & X O MoB) 2SR S 7=, £ 72,
HfB,-MoSi, E#i i1z 132 MoSiNi 23555 & 7=,
NS DOEBEELEIZ IR DO IAER Ni th
DIRREE Ni OHERPA~DIRE - I K %
bDTH3, EoiT, EEMELZ Ni bk
FmfERIC 7 7 & v b 24 L7 HIB, &2
BZmIND, ZN6DKEXIF30 270
VRETHY, Bk o HIB, RO KE
X (2 37uvEE) LT sE, JERIC
KREOZ LM%, NS IXIAR Ni iz

R L 72 HIB, 2"HiTHI L 2 b DTH % L&
Z 6t 5, —Jj Figure7(b) X b, &L 7=
60Ni-40Nb(at%) & &3 I I3 FETH L 72
77%y FEFT S HB, ISR I N

(a) Pure Ni NisiSii

250 ym

A e
MosiNi b, (recrystallized) wm

(b) Ni-40at%Nb NbsBz  (Hf,Nb)eNireSi7 NbsNizSi

250 pm

[
(Hf,Mo,Nb)SiNi

Figure 7 SEM-BSE images of polished cross section of
samples (a) Pure Ni and (b) Ni-40at%Nb with results of
WDS chemical analyses.
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Figure 8 Ni WDS mapping images of interfacial section
of samples (a) Pure Ni and (b) Ni-40at%Nb.
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Figure 9 SEM-BSE images of interfacial region of TLP
bonded HfB2 composite with Ni/Nb/Ni interlayer.
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Figure 10 SEM image of a typical Vickers indent on
TLP bonded HfB2 composite with Ni/Nb/Ni interlayer.
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