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Abstract: The choice of brazing metal has an important impact on the brazing effect and brazing joint quality. The
brazing metal used for titanium and titanium alloy brazing can be divided into four categories: silver-based brazing
metal, palladium-based brazing metal, aluminum-based brazing metal, and titanium-based brazing metal. The
characteristics of these four types of brazing metals are introduced, among which titanium-based brazing metal is the
best choice for brazing connecting materials of titanium and titanium alloys and brazing connections with other
materials, and has the characteristics of good wetting performance, good corrosion resistance and high temperature
strength. This paper systematically reviews the research progress of the brazing of titanium and titanium alloys, as well
as the brazing of titanium and titanium alloys with C/C composites, stainless steel, ceramics and other materials when
titanium-based brazing metal is used as brazing material, focusing on the interface structure of brazed joints and the
shear strength of brazed joints under the optimal brazing process, and finally looks forward to the future development
direction of titanium and titanium alloy brazing technology.
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Table 1 Chemical composition and brazing temperature of common silver-based brazing metal

Chemical composition, w/% Brazing

Brazing metal

Ag Cu Ti Zn Sn Ga Sn+In temperature/°C

Ag-26.5Cu-3Ti 70.5 26.5 3 — — — — 850~950
Ag-34.2Cu-1.8Ti 64 342 1.8 — — — — 850~950
BAg25CuZn 24~26 39~41 — Allowance — — — 800~890
BAg50CuZn 49~51 33~35 — Allowance — — — 775~870
BAg30CuZnln 29~31 37~39 — 23.5~26.5 4.5~5.5 — — 710~780
AgCuZnGa 62~72 14~18 — 2~6 — 12~14 0~5 580~620
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Table 2 Chemical composition and melting temperature of common palladium-based brazing metal

Chemical composition, w/%

Brazing metal Solidus/°C ~ Liquidus/°C
Pd Ag Cu Si Mn Ni Be

Ag-21Cu-25Pd 25 54 21 — — — — 901 950
Ag-Pd 20 80 — — — — — 1070 1175
Ag-Pd-Si 81 14.5 — 4.5 — — — 705 760
Ag-Pd-Mn 32.5~33.5 63.5~64.5 — — 2.5~3.5 — — 1100 1200
PN1 60 — — — — 40 — 1237 1237
B-PdNiSiBe 55 — — 0.5 — 442 0.3 1150 1160
Pd-35Cu-20Ni-15Mn 30 — 35 — 15 20 — 1060 1100
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Table 3 Chemical composition and melting temperature of common aluminum-based brazing metal

Chemical composition, w/%

Category Type Solidus/°C ~ Liquidus/°C
Cu Si Zn Mg Fe Al
4043 0.30 4.5~6.0 0.1 — — Bal. 629 577
Al-Si 4343 0.25 6.8~8.2 0.2 — — Bal. 613 577
4145 3.3~4.7 9.3~11.7 0.2 — — Bal. 585 521
4N04 0.25 11.0~13.0 0.10 1.0~2.0 0.80 Bal. 579 559
4104 0.25 9.0~10.5 0.10 1.0~2.0 0.80 Bal. 591 559
Al-Si-Mg
4004 0.25 9.0~10.5 0.10 1.0~2.0 0.80 Bal. 591 559
4005 0.25 9.0~11.0 0.10 0.2~1.0 0.80 Bal. 582 559
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Table 4 Chemical composition, melting temperature and brazing temperature of titanium-based brazing metal

Category Brazing metal Chemical composition, w/% Melting temperature/°C ~ Brazing temperature/°C
Ti72Cul4Ni Ti-(13~15) Cu(13~15) Ni 900~940 960~980
BTi-2(MBF-5006) Ti-15Cu-25Ni 901~914 901~914
MBF-5011 Ti-18.5Cu-27.5Ni 910~920 970~980
Ti-Cu-Ni MBF-5012 Ti-20Cu-20Ni 915~936 950
Ti65Cu21Ni Ti-21Cu-14Ni 917 —
Ti60Cu25Ni Ti-25Cu-15Ni 930 1000
Ti73Cul3Nil4Be Ti-13Cu-14Ni-0.26Be — 950
Ti-Cu-Be Ti49Cu49Be Ti-(48~50) Cu-(1~3) Be 900~955 997~1020
Ti-Zr-Be Ti48Zr48Be Ti-48Zr-4Be 890~900 940~1050
Ti-Zr-Ni-Be Ti43Zr43Nil2Be Ti-43Zr-12Ni-2Be 795~816 850~1050
Ti-Zr-Cu Type5000(MBF-5004) Ti-25Zr-50Cu 780~815 850~950
Typel510(MBF-5002) Ti-37.5Zr-15Cu-10Ni 805~815 850~950
Typel515 Ti-35Zr-15Cu-15Ni 770~820 850~950
Ti51Zr27Cul5Ni Ti-27Zr-15Cu-7Ni 829~858 —
Ti-Zr-Cu-Ni Ti47Zr16Cu25Ni Ti-(15~17) Zr-(24~26) Cu-(11~13) Ni 898 —
Ti57Zr11Cu20Ni Ti-(10~12) Zr-(19~22) Cu-(11~13) Ni 816~817 —
CTEMET1201 Ti-12Zr-23Cu-12Ni 830~955 —
CTEMET1202 Ti-12Zr-22Cu-12Ni-1.5Be-0.8V 748~857 —
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Fig.1  Microstructures of TC4 titanium alloy brazing joint of

different brazing gaps: (a, b) 0 um; (c, d) 100 um
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Fig.2 Interface morphologies of brazed joints of C/C composite and Ti6Al4V alloy at different brazing temperatures: (a) 920 °C; (b) 960 °C
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Fig.3 Interface morphologies of brazed joints of C/C composite materials and Ti6Al4V alloy under
different holding time (7=940 °C): (a) 0 min; (b) 5 min; (c) 20 min
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