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Fig. 1. Schematic of brazing sample.
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Table 1. Mean and standard deviation of thickness of brazed joints

Thickness
Giieny Layer 1 Layer 2
700°C 45 +0.184 3.118 & 0.099
750C 7.59 £ 0.175 4206 + 0.074
800°C 10.32 + 0.161 4.994 + 0.067

Table 2. Mean and standard deviation of defect ratio of brazed joints

Defect ratio
izt Ti-6Al-4V/Filler Filler/ZtO:
700C 5+ 007 25.02 + 0356
750C 3.11 + 0.027 21.52 + 0259
800C 1.502 + 0.013 1634 + 0.288

ChEtx| ot HetE(R| 20124 503 32



THE - ueR - ST A

MEL
oy
rdo
oA

Bajlofd 2 wstol| 2 Z7r0:2 Ti-6A-4Ve Fi S4

Thickness (um)
o

700

7.59

750
Temperature (C)

10.32

800

B 20
25.02
25 -
2152
< 20
s 16.34
9
8 15 -
=
Ro)
8 10
5 311
1502
- b
750 800

Temperature (C)

Fig. 2. Thickness and defect ratio with increasing temperature. A: Thickness, B: Defect ratio.
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Fig. 3. ZrO/Ti alloy brazing sample.
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Fig. 4. SEM images of ZrO»/Filler metal/Ti alloy interface at, (A) 700°C, (B) 750C, (C) 800C for 30 min.

Table 3. Compositions of phases of points (1)-(4) from Fig. 2 by EDS

Compositions (at%)
700°C 750°C 800C
1 2 3 4 1 2 3 4 1 2 3 4
Ti 47 30.52 021 141 4939  50.11 5.05 0.28 4769  49.51 22.7 0.27
Cu 51.65  39.14  88.19 12.29 48.89 11.08 8572 11.86 50.71 1266  60.7 1091
Ag 0.55 10.78 9.04 7803 091 8.92 324 8023 0.81 8.76 204 8323
Sn 0.8 19.56 2.56 8.27 0.81 29.89 5.99 7.63 0.79  29.07 14.56 5.59
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Fig. 5. (A) Enlarged SEM image at filler metal/Ti-6Al-4V interface with (B) EDS
line scanning profile for the diffusion layer at 750°C.
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Fig. 7. XRD Analysis for the interface at, (A) 700C, (B) 750°C, (C) 800C.
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Fig. 6. EDS mapping for the interface at, (A) 700°C, (B) 750C, (C) 800C.
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Fig. 9. SEM Images of (A) defect in ZrOx/filler metal and (B) enlarged SEM Image at 700°C .
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Brazing characteristics of ZrO: and Ti-6Al-4V brazed joints with increasing temperature

Se-Ho Kee', MSc, Sang-Yoon Park', MSc, Young-Ku Heo?, PhD,
Jae-Pil Jung', PhD, Won-Joong Kim'*, PhD
"Department of Materials Science and Engineering, University of Seoul,
’NeoBiotech, Seoul, Korea

Purpose: In this study, brazing characteristics of ZrO: and Ti-6Al-4V brazed joints with increasing temperature were investigated. Materials and methods: The sample size
of the ZrO» was 3 mm X 3 mm X 3 mm (thickness), and Ti-6A1-4V was 10 mm (diameter) X 5 mm (thickness). The filler metal consisted of Ag-Cu-Sn-Ti was prepared in
powder form. The brazing sample was heated in a vacuum furnace under 5 X 107 torr atmosphere, while the brazing temperature was changed from 700 to 800°C for 30 min.
Results: The experimental results shows that brazed joint of ZrO: and Ti-6A1-4V occurred at 700 - 800C. Brazed joint consisted of Ag-rich matrix and Cu-rich phase. A Cu-
Ti intermetallic compounds and a Ti-Sn-Cu-Ag alloy were produced along the Ti-6AI-4V bonded interface. Thickness of the reacted layer along the Ti-6A1-4V bonded inter-
face was increased with brazing temperature. Defect ratios of ZrO: and Ti-6A1-4V bonded interfaces decreased with brazing temperature. Conclusion: Thickness and defect
ratio of brazed joints were decreased with increasing temperature. Zirconia was not wetting with filler metal, because the reaction between ZrO: and Ti did not occur enough.
(J Korean Acad Prosthodont 2012;50:169-75)
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