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Fig.1 Microstructure (a), XRD pattern (b) and bright-field TEM image with SAED patterns (c) of the crystalline filler
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Fig.2 Microstructure (a), XRD pattern (b) and bright-field TEM image with the corresponding SAED pattern (c) of the filler foil prepared

by rapid solidification
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Table 1 EDS results of the spots in Fig.1la and Fig.2a (at%)
Position  Ti Zr Cu Ni Co Mo 0.8 a
A 7728 776 597 489 267 143 _oer
B 4108 1978 1622 1929 276 0.87 2 04y
C 5551 1253 1735 908 476 0.77 E 0.2r o
D 5425 1688 1214 1232 309 132 3 oo 2o Cim
E 541 1654 1298 1207 311 12 g o2r 20 Cimin
F 5438 1662 1224 125 306 12 04r
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Fig.3 DSC curves of the crystalline filler (a) and amorphous

filler (b) at different heating rates
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Table 2 Solidus and liquidus temperatures of the fillers at

different heating rates ("C)

Heating Crystalline filler Amorphous filler
rate/ C mint T T AT=T —Ts Ts  TL AT=T—Ts
10 819 888 69 845 867.7 22.7
20 820 911 91 851 8742 232
30 821 932 114 856 900 44
40 822 955 137 859 907 48
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Fig.4 Spreading areas at different temperatures with holding

time of 10 min
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Fig.5 Macroscopical photos of wetting of the crystalline (a) and
amorphous (b) fillers to TiAl at 1025 °C for 10 min
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Fig.6 Microstructures of the joints brazed with the crystalline (a~d) and amorphous (e~h) fillers at different temperatures for 10 min:
(a, ) 950 C, (b, f) 975 C, (c, g) 1000 C, and (d, h) 1025 C
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Table 3 EDS results of the spots in Fig.6f (at%)

Point Ti Zr Cu Ni Co Mo Al Nb Cr
A 57.57 1.78 2.71 2.01 0.45 0 31.77 2.33 1.38
B 56.44 6 4.63 2.97 0.75 0.42 26.04 1.79 0.96
c 42.01 17.99 10.65 9.44 191 1.55 14.56 0.98 0.91
D 38.49 22 13.17 11.92 2.49 0 10.58 0.93 0.42
E 59.89 10.01 7.62 10.69 3.03 1.36 6.13 0.91 0.36
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Fig.7 Effect of brazing temperarure on tensile strength of the

joints brazed with the amorphous and crystalline fillers
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Characterization of Ti-Zr-Cu-Ni-Co-Mo Filler and Brazed »-TiAl Joint

Li Li, Li Xiaogiang, Li Zhifeng, Zhu Dezhi, Qu Shengguan
(South China University of Technology, Guangzhou 510640, China)

Abstract: The microstructure and melting characteristic of the Ti-25.65Zr-13.3Cu-12.35Ni-3Co-2Mo fillers prepared via casting and rapid

solidification, as well as the interfacial microstructure of the brazed y-TiAl joint were analyzed by SEM, EDS, XRD, TEM and DSC. The

tensile strength of the brazed joint was also evaluated. Results show that the Ti-25.65Zr-13.3Cu-12.35Ni-3Co-2Mo filler prepared by rapid

solidification is fully amorphous. The amorphous filler shows narrower melting temperature interval and better wettability to y-TiAl compared

with the crystalline filler. The joints brazed with crystalline and amorphous fillers are both composed of a central brazed layer Il between two

interfacial reaction layers I, and the tensile strength first increases and then decreases in the brazing temperature range of 925~1050 <C for 10

min. However, the tensile strength of the joints brazed with the amorphous filler is always much higher than that with the crystalline filler, and

it obtains a maximum value of 302 MPa at temperature of 1000 <C with a holding time of 10 min.

Key words: Ti-Zr-Cu-Ni-Co-Mo filler; y-TiAl alloy; brazing process characteristics; microstructure; tensile strength
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