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Abstract

Alumina ceramics vacuum Chamber which is used for the 3GeV rapid-cycling synchrotron (RCS) in J-PARC is
composed of alumina duct, titanium (Ti) flanges and Ti sleeves. Before brazing the alumina duct and the Ti sleeves, the
Ti sleeves were treated with Nitric acid-Hydrofluoric acid. The purpose of this study is to clear the effect of this treatment
for titanium material. I t was cleared that the roughness of the titanium material after the Nitric acid-Hydrofluoric acid
treatment becomes big for SEM observation. It was also measured that the thickness of oxide film on surface of the
titanium material was 12.7 nm before treatment and 6.0 nm after treatment. As a result of measuring the wettability of the
brazing material which was silver brazing filler metal (Ag: 72%, Cu: 28%) on the Ti surface and the diffusion of the Ti
material into the brazing material, it became clear that the vacuum condition of the vacuum heating furnace was important

for brazing between alumina ceramics and pure titanium.
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Figure 1: SEM Pictures of surface of the pure titanium
before/after Nitric acid-Hvdrofluoric acid treatment.
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Figure 2: Measurements of the oxide film thickness by
AES.
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Figure 3: Pictures of the silver braze on the pure titanium
surface before/after heat treatment. Outer diameter: 4.35 ¢
mm(before), ~11 ¢ mm(after), Inner diameter: 2.5 ¢
mm(before), Omm(after).
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Figure 4: Cross section pictures of silver braze and pure
titanium after heat treatment.

Table 1: Measurements of Diffusion Depth of Silver
Braze on Pure Titanium after Heat Treatment
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Figure 5: Elemental analysis of silver braze on pure
titanium which is treated by Nitric acid-Hydrofluoric acid
after heat treatment measured by EDX.

Table 2: Elemental Analysis Data of Silver Braze on Pure
Titanium Which is Treated by Nitric Acid-Hydrofluoric
Acid after Heat Treatment Measured by EDX

ot (%)
HRAL
Ti Cu Ag o)
A 7.7 18.7 73.5 0.0
B 23.8 71.8 4.4 0.0
C 10.6 215 60.2 7.7
D 232 67.6 2.6 6.6
E 44.7 523 3.1 0.0
F 85.8 2.8 0.9 10.6
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