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Table 1 Chemical composition of TC4 titanium alloy («/%)""
Al \Y% Fe O C N H Ti
5.5~6.8 3.5~4.5 <0.3 <0.2 <0.1 <0.05 <0.015 Bal.
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Table 2 Chemical composition of 30CrMnSiNi2A ultra-high
strength steel (/%) !

C Cr Mn Si Ni S P Fe

0.27~0.34 0.9~1.2 1.0~1.3 0.9~1.2 1.4~1.8 <0.03<:0.03 Bal.
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Fig.1 Microstructures of TC4 titanium (a) and 30CrMnSiNi2A
ultra-high strength steel (b)
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Fig.2 Dimensions of lap joints of TC4/30CrMnSiNi2A
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Fig.3 Microstructure of TC4/30CrMnSiNi2A brazed joint by
Ag-based brazing filler metal (Ag-28Cu)
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Table 3 Chemical composition at different regions of TC4/ 30CrMnSiNi2A brazed joint by Ag-based brazing filler metal in
Fig.3 (at%)

Region Ti Al v Ag Cu Fe Ni (0] Possible phase
I 48.56 1.34 0.11 3.01 43.39 0.11 0 3.48 Ti-Cu compound
1I-A 32.82 0.31 0 1.58 57.04 1.64 6.62 0 Ti-Cu compound
1I-B 0 0 0 92.8 7.2 0 0 0 Ag(s,s)
111 9.59 0 0.11 0 0.34 88.4 1.56 0 Fe(s,s) +Ti-Fe compound
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Microstructure of TC4/30CrMnSiNi2A brazed joint by

Ti-based brazing filler metal (Ti-37.5Zr-15Cu-10Ni)
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Fig4 XRD pattern of TC4/30CrMnSiNi2A brazed joint by Fig.5
Ag-based brazing filler metal (Ag-28Cu)
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Table 4 Chemical composition at different regions of TC4/30CrMnSiNi2A brazed joint by Ti-based brazing filler metal in Fig.5 (/%)

Region Ti Al \% Zr Cu Ni Fe Cr Mn Si Possible phase
I 67.4 3.7 0.7 17.6 6.2 3.7 0.3 0.2 0.1 0 a-Ti, p-Ti, Ti-Cu compound
11 30.1 2.9 0.7 38.7 14.5 12.4 0.7 0 0 Solidification solder
111 67.3 1.3 0 20.5 6.2 4.0 0.5 0.2 0 Ti-Zr solid solution
v 30.7 1.6 0.3 37.4 15.6 12.3 2.0 0 0 Solidification solder
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Fig.6 XRD pattern of TC4/30CrMnSiNi2A brazed joint by
Ti-based brazing filler metal (Ti-37.5Zr-15Cu-10Ni)
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Table 5 Shear strength of TC4/30CrMnSiNi2A brazed joints
by both brazing filler metals

Brazing filler Shear strength/MPa  Average shear strength/MPa

metals
Agbased 128.42 130.84 117.30 125.52
Tibased 42.80 39.20 50.93 44.31
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Fig.7 Shear test fracture of TC4/30CrMnSiNi2A brazed joint by
Ag-based brazing filler metal (Ag-28Cu)
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Fig.8 Magnification of region L (a) and region M (b) in Fig.7
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Table 6 Chemical composition at different regions of
TC4/30CrMnSiNi2A shear fracture by Ag-based

brazing filler metal in Fig.7 (/%)

Region Ti Al V Ag Cu Possible phase
L 0 9455 0 0 5.45 Ag(s,s)
M 54.70  2.59 0 35 3921 Ti-Cu
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Fig.9 Shear test fracture of TC4/30CrMnSiNi2A brazed joint by
Ti-based brazing filler metal (Ti-37.5Zr-15Cu-10Ni)
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Fig.10 Microhardness of TC4/30CrMnSiNi2A brazed joints by
Ag-based brazing filler metal (a) and Ti-based brazing
filler metal (b)
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Microstructure and Mechanical Property of TC4/30CrMnSiNi2A Dissimilar
Materials Brazed Joints

Yue Xishan'”, Xie Zonghong', Xu Wenhao'
(1. Northwestern Polytechnical University, Xi’an 710072, China)
(2. Aeronautical Key Laboratory for Welding and Joining Technologies, AVIC Beijing Aeronautical Manufacturing Technology
Research Institute, Beijing 100024, China)

Abstract: TC4 titanium alloy was brazed to 30CrMnSiNi2A ultra-high strength steel by Ti-37.5Zr-15Cu-10Ni and Ag-Cu28 brazing filler
metals separately. Microstructure and mechanical property of the both brazed joints were analyzed comparatively. Results show that
Ag-Cu28 brazed interface is composed of Ag(s,s) and intermetallic compounds of Ti-Cu system. Ag-Cu28 brazed joint has relatively high
shear strength due to the existence of Ag based solid solution and the shear fracture shows the characteristics of ductile fracture.
Ti-37.5Zr-15Cu-10Ni brazed interface consists of Ti-Zr solid solution and solidified brazing filler metals, which lead to the low hear
strength of the brazed joint. The shear fracture of Ti-37.5Zr-15Cu-10Ni brazed joint shows the characteristics of brittle fracture. Compared
with Ti-based brazing filler metal, Ag-based brazing filler metal is suitable for brazing TC4 titanium/30CrMnSiNi2A ultra-high strength
steel dissimilar materials. Sound brazed joints with the shear strength of 125.52 MPa can be attained at the brazing temperature of 830 °C
with the holding time of 15 min by Ag-Cu28 brazing filler metals.

Key words: TC4 titanium alloy; 30CrMnSiNi2 ultra-high strength steel; brazing; microstructure; mechanical property
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