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Introduction

HT Materials

candidate
stability [4].

High-temperature structural materials require high strength, creep and oxidation resistance. Vanadium-based alloys offer a
low-density alternative to Mo- and Nb-based systems but suffer from poor oxidation resistance [1]. Intermetallic phases such
as V;Si, V:Si;, and V.:SiB, could contribut to meeting the necessary requirements, making the V-Si-B system a promising

2,3]. Recently a new ternary phase was discovered which may play a key role in microstructure evolution and
However, its thermodynamic behavior and mechanical properties are still unknown. The aim of this study is the

synthesis and characterization of monolithic V¢SiB, and V:SiB, via powder processing routes to gain more insights about their
temperature and microstructure stability.

Experimental procedure

Mechanical Alloying

« 200 rpm
e 20 h duration

V (99.5%)

Si (99.5%) B (98%)

rotation direction

weighing in a
glove box under
protective argon
atmosphere

 every 15 min rever

o | N

every 5 h loosening of

Analysis
« inductively coupled
plasma optical emission
spectrometry
« X-ray diffraction
e scanning electron

Spark Plasma
Sintering

+ p =50 kPa microscopy

. T=1600 °C « energy dispersive X-ray

. B =100 K/min spectroscopy

. t... =5 min « electron backscatter
diffraction :

Heat Treatment |

« T =1400 °C A\l

« t=100h |

e |n vacuum

T = 1400 °C VB+v3Bz+v88iB?O dlag ram modified
0,00, ) based on [5]
..‘.. VgSiB,+V,4B, ,'5-_;
& @ @ i 5
@ @ P 65 /v.siBif \
0 00
® P - fo
o0 00 -° A3 y
@ @ D = z
00..0 AP :
w?O A¥ -
4] = #4
#3 o)
Q" 2
2 > L
Fa T [@]Ng,
) %) 2
e A3 >[5
g n (9D
= ks B
5 10 V,Si+V,SiB, 15 20
2% S V,Si+V,SiB,+V,Si,

Results

LN
d

#3 V=7.55i-25B (SPS + HT)

. « . ~
V,SiB,: 38%, V. SiB,: 42%, VFe/VO, ,: 20%

VFe/VO,

#2 V-12.55i-25B (SPS + HT)

V.SiB,: 87%, VFe/VO, ,: 5%, VB: 8%

Intensity (a.u.)

Intensity (a.u.)

V' VgSiB, ® V.SiB,
* VFe/VO,, V.,
compacted sample: SPS + HT

*y

Xav Y\

V* v*
\ A 4

compacted sample: SPS

i *m

v

2 vV % V% ' m v'y
vV vy B

H By
A\ Mo AN A

powder: MA + HT
n

| |
v V4 'H

v,
* v
* A Yy ’A- Ay ¥ N
—

u B
.}
| |
- |
O o =
, \ powder: MA
| I 1 | 1 | 1

20 30 40 50 60 70 80

* C reflex due to embedding material

26 ()

1 m VSiB, * VFe/VO,,
V,, A VB

compacted samale SPS + HT

Lo fied ]

o | 2

compacted sample: SPS

] '_|, ) A * A n Ay L] 'n'
l | i L powder: MA + HT
EE H . s Cax e T

powder: MA

possible solutions for unknown phases in
diffractogram (VFe/VO, )

vV O

< 0O QOQ ©

1.0P=00

Phase Space group Lattice Parameter (A)
a C

VFe P4/ mmm 2.9698 3.3572

VO, , [0] 14 /mmm 2.9818 3.3027

20 30 40 50 60 70 80

A milling time of 20 h was identified
as optimal for mechanical alloying, as
it is long enough to form a
supersaturated solid solution while
minimizing Fe contamination. Alloy #2
V-12.5Si-25B exhibits a high fraction

of the VSiB, phase, reaching
approximately 95 wt. %. Alloy #3
V-7.5S5i-25B contains the highest

amount of VSiB,, with about 50 wt. %.

Future Prospects

determination of an alloy composition with the

highest possible VgSiB, phase fraction

temperatures

* investigation on mechanical behaviour at elevated

« determining the origin of phase VFe/VO,,
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