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To understand the mechanisms governing intermetallic stability under extreme thermal conditions, this study investigates phase
transitions in a ternary eutectic V-9Si-6.5B (at.%) alloy. By combining synchrotron high-energy X-ray diffraction (HE-XRD) with
dilatometry, an in situ analysis was performed to monitor the real-time evolution of the 𝑽𝒔𝒔 solid solution and the intermetallic phases
𝑽𝟑𝑺𝒊, 𝑽𝟓𝑺𝒊𝑩𝟐, and the novel 𝑽𝟖𝑺𝒊𝑩𝟒 in real time from ambient temperature to 1400 ᵒC.

Holding isothermally for 90 minutesHeating up to the target temperature of 1400 ᵒC

Phase 
Fraction(%)

Room 
Temperature

1400 °C 
(Onset)

1400 °C 
(End)

Vss 49.2% 47.9% 63.5%

V3Si 27.9% 25.5% 19.0%

V5SiB2 22.1% 25.1% 3.9%

V8SiB4 - 1.3% 13.5%

c V8SiB4 ≈ 1.56 c V5SiB2

SEM of the as-cast specimen at 
room temperature.
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Introduction

Methods and Processing

Influence of thermal treatment on phase stability and transformation

Main findings

▪ V₈SiB₄ nucleates at temperature above 1300 ᵒC.
▪ Decomposition of the V₅SiB₂ phase and the

concurrent formation and growth of the V₈SiB₄
phase during the 90-minute isothermal hold at

1400 ᵒC were observed.

▪ Intensity Distribution revealed:
❖ V₈SiB₄ phase inherits the general orientation

of the parent V₅SiB₂ phase.
❖ Atomic rearrangement in the V₈SiB₄ phase

occurred along the crystallographic c-axis.
❖ Vss and V3Si phases show textural stability

during the annealing.
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Evolution of the lattice parameters

Room Temperature 1400 °C

Lattice 

Parameter (Å)
a c a c

Vss 3.023 - 3.072 -

V3Si 4.741 - 4.814 -

V5SiB2 5.765 10.746 5.848 10.886

V8SiB4 - - 5.835 16.943

Source: [2]

The isothermal 
section of the V-rich 
corner of the V-Si-B 
system at 1400 ᵒC

Intensity Distribution
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Chi angle

Intensity Distribution vs. Chi Angle for the
(006) Reflection in V₅SiB₂ and V₈SiB₄

Image 1250_ Phase V8SiB4 (006) Image 197_ Phase V5SiB2 (006)
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Chi angle

Intensity Distribution vs. Chi Angle for the
(310) Reflection in V₅SiB₂ and V₈SiB₄

Image 1250_ Phase V8SiB4(310) Image 197_ Phase V5SiB2(310)


