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Brazing of commercial pure titanium in low oxygen atmosphere
by continuous furnace

Kiichi KANDA*, Tadashi ARIGA** and Hiromu HASHIMOTO**

Joining technology of CP-Titanium, capable of providing precision joining, is industrially very useful; however, it still has
some unsolved problems in continuous atmosphere brazing technology. In this study, commercial pure titanium was
brazed with laminated brazing fillers by using a newly developed continuous type non-oxidizing atmosphere furnace.
This new furnace, using inert gas without hydrogen, is capable of providing oxygen partial pressure equal to or lower
than that available in a vacuum furnace at a regular atmospheric pressure. Excellent applicability and capability of the
new furnace in commercial pure titanium brazing was concluded by a series of evaluations after brazing including micro-
scopic observations of the joint interface, chemical analysis, and shear test.
(Received April 3, 2007  Accepted July 26, 2007)
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Fig. 1 Cross-sectional view of an oxynon furnace.

Table 1 Comparison of performance between a C/C belt
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Table 2 Chemical composition of brazing filler metal (mass%)
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(a) Brazing and a shear test specimen

(b) Jig for a shear test

Fig. 2 Shape and dimensions of test specimen.
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Fig. 3 Brazing temperature profile in the oxynon furnace.
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Fig. 4 ESCA analysis of non-treated and 1800s-heated
CP-Ti.

200 - 1173K

—— 1223

—— 1273K

Non Treatment

150

Vickers hardness (HV 0.025)

100 : ‘
0 600 1200

Treatment time (s)

1800

Fig. 5 Comparison of surface hardness between non-
treated and heated CP-Ti.
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Fig. 6 Relation between brazing temperatures and microstructure of CP-Ti joints brazed with oxynon furnace.
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Fig. 7 Compression shear strength of CP-Ti joints brazed
with Ti—20Zr—20Cu~20Ni filler metal by oxynon furnace.
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