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Interfacial microstructure and mechanical properties of
induction brazing TiAl/ 40Cr joints

LI Yuwlong, FENG Jrcai, HE Peng, YAN Jiu-chun
(State Key Laboratory of Advanced Welding Production T echnology,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: Induction brazing of TiAl and 40Cr using Ag-Cur Nt Li foil as filler metal was investigated. Both interfacial
microstructures and mechanical properties of brazed joints were studied, and the influence of brazing temperature was eval-
uated. The interface structure formation phases of the joints were investigated by scanning electron microscopy, electron
probe microanalysis and X-ray diffraction, the tensile strength of joint and the microhardness of the formation phases were
tested. The results show that Ag-Cu- Nt Li has reacted with both of the base metal and A13Ti, Ag[s, s], Ti( CuAl), and
Ti,Ni phases have been produced. The typical interface structure of brazed joints can be expresses as TiAl/ AL Ti/ Al3Ti+

Agls, s]/ Ti(CuAl),+ TiNi+ Ag[s, s]/TiC/40Cr. The excellent joint tensile strength obtained is 265 M Pa when the

temperature of joint is 850 C and time is 180 s.
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Table 1 Chemical compositions of experimental material( %)

Base metal Al Ti Fe Cr Ni Si C Mn S P
TiAl" 47.20 Bal. 0.56 0.11 1.17
40Cr" " Bal. 1. 00 0.20 0.30 0.40 0. 65 0.01 0.01

* —Molar fraction; * * —Mass fraction
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Interface section microstructure and element line scanning images of TiAl/40Cr brazed at 850 C

Fig. 1

(a) —Interface section microstructure; (b) —Ti, Al and Fe element line scanning images;

(¢) —Ni, Cu and Ag element line scanning images
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Interface section microstructure and element line scanning images of TiAl/40Cr brazed at 930 C

Fig. 2

(a) —Interface section microstructure; (b) —Ti, Al and Fe element line scanning images;
(¢) —Ni, Cu and Ag element line scanning images
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Table 2 Chemical compositions of

reaction layers brazed at 850 C

Chemical compositions/ ( molar fraction, %)

Layer  Color

Ti Al Fe Ni Cu Ag

A Black 25.2 65.2 6.4 3.2
B Black 30.1 50.5 1.3 5.2 12.9
White 5.0 6.2 2.4 16.4  70.0

Black 24.8 21.3 20.1 32.6 2.2
¢ White 2.3 3.1 7.8 10.6 76.2

D Black 48.5 4.2 21.5 5.9 18. 8 1.1

* 3 FRERE 930 Cinf & S 2 AL 2 B
Table 3 Chemical compositions of

reaction layers brazed at 930 C

Chemical compositions/ ( molar fraction, %)

Layer  Color

Ti Al Fe Ni Cu  Ag

A Black 25.4 63.3 7.2 4.0
Black 22.0 24.3 2.1 30.6 2.0

¢ White 6.5 7.8 0.2 12.4 63.1

D Black  50.2 1.4 20.2 15.0 8.2 5.0
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Fig. 3 Curve of microhardness vertical to

interface brazed at 850 C
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Fig. 4 XRD spectrum of fracture surface of
TiAl/ 40Cr brazed at 850 C
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Fig. 5 Typical fracture surface of
40Cr side brazed at 850 C
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