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Table 1 Chemical composition of TC4 alloys (w/%0)

Al \Y Fe C Ti

6.03 4.24 0.017 0.028 Bal.
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Table 2 Chemical composition of solder (at%o)

No. Ti Zr Cu Ni Fe Co Sn Si
1# 4893 2568 14.75 10.64 - -
2# 48 25 10 11 4 - 15 05
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Fig.1 Dimensional drawing of brazing tensile specimen
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Fig.2 XRD patterns of 1# (a) and 2# (b) filler foil
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Fig.3 Microstructures (a) of brazed joints of laminated forming sam-

ple: (b) 1#; (c) the partial enlarged image in Fig.3b; (d) 2#
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Fig.4 Microstructure (a) and EDS element map distributions of Ti (b), Zr (c), Ni (d), Cu (e),V (f) and Al (g) of brazed joints of 1# sample
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Fig.5 Microstructure (a) and EDS element map distributions of Ti (b), Zr (c), Ni (d), Cu (e), V (f), Al (g), Fe (h), and Sn (i)

of brazed joints of 2# sample

%<3 [E3b, 3d hEIFEXEITEAR

Table 3 Chemical composition of microzones marked in Fig.3b, and 3d (at%b)

Zone Solder Ti Zr Ni Cu \% Al Fe Sn Si
A 1# 72.40 13.94 2.69 5.28 1.83 3.86 - -
2# 76.30 10.63 331 4.43 1.03 1.89 1.65 0.76
B 1# 45.91 24.24 10.96 14.41 1.07 3.40 -
2# 43.92 24.99 12.55 10.16 1.16 4.49 2.51
1# 76.23 10.44 2.32 3.97 2.06 4.98
¢ 2# 75.12 10.08 2.39 2.80 2.24 4.98 1.13 1.27

=4 EFRHER TC4 & &R RE
Table 4 Tensile property of forming samples and TC4 alloy

Sample Ultimate Tensile strength/MPa J5/%
1# 914 1.68
2# 1102 3.27
TC4 978.7 12.59
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Fig.6 Tensile fracture morphologies of 1# (a~c) and 2# (d~f) samples: (a, d) low enlarged images; (b, €) TC4 alloy; (c, f) soldering seam
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Table 5 EDS results of spots marked in Fig.6¢c and 6f (at%)

Solder r::::: d Zr Ni  Cu Al V Fe Sn Si
1 47.02 20.80 10.43 13.49 6.01 2.25
2 4712 20.77 10.48 13.80 5.60 2.23
o 3 7786 7.33 196 3.60 5.69 3.56
4 7552 8.06 262 422 6.01 357
1 7793 720 178 274 494 391 0.79 0.71 -
2 78.13 7.36 1.83 238 532 3.61 0.70 0.67 -
2 3 82.70 426 103 139 637 3.74 - 051 -
4 77.16 8.19 137 242 564 3.86 0.78 0.58 -
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Laminated Forming of TC4 Titanium Alloy by High Frequency Induction Brazing

Zhang Jing™?, Zhang Tao? Cheng Yangyang?
(1. Hexi University, Zhangye 734000, China)
(2. Beihang University, Beijing 100191, China)

Abstract: In order to explore a new rapid prototyping technique using TC4 alloying sheet as molding material, the laminated forming samples
were prepared with self-made Ti-based rapidly solidified brazing ribbons by high frequency induction brazing technology. The tensile strength and
interfacial microstructure of the brazed joints were analyzed. The results show that the tensile strength of the amorphous forming sample is higher
than that of TC4, while the crystalline one is lower than TC4. Both of the brazed joints consist of (Ti,Zr),(Cu,Ni)+(Ti,Zr)ss eutectic and Zr-rich
solid solution of a-Ti. The tensile fracture indicates that the fracture in the joints is brittle with herringbone.

Key words: TC4; laminated forming; brazing; microstructure
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