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Material Composition{wt% ) Manufacturer
Ti rod(¢ 3mm) JIS grade 2 Daido Steel Co. Ltd. Japan
Flux 56KHF2-14LiF-15NaCl-15KCl Authors :

14K gold solder

58.4Au-13Ag-18Cu-7.6Zn-3bal

Sankin Industry Co. Ltd. Japan

Table. 2 Soldering conditions and apparatus.

Electric resistance

Heat source heating

(G-C Welder, HW-1) (Kobelco, Light Solder)

Vacuum infrared
heating
(Morita, RS-1)

Infrared
heating

Atmosphere flux and argon

argon vacuum and argon

Heating time 5—6 sec

30 sec 30 sec

567



Fig. 1 Aligning jig for soldering.
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Fig. 4 Tensile strengths of joints in titanium
soldered with 14K gold alloy.
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Fig. 3 Spreading of 14K gold solder on titanium plate at 8407, 60sec.
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Fig. 5 Secondary electron image of the 14K gold alloy-soldered joints in titanium.
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Fig. 6 Line profiles of 14K gold alloy-soldered joint in titanium using vacuum infrared

heating.
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Table. 3 Point analysis data of vacuum infrared heating(wt%).

No Ti Au Cu Ag Zn
Ti 1 99.997 0.132 0.063 0.002 0.055
. 2 95.162 2.605 2.294 0.123 0.202

matrix ‘

3 94.513 2.632 2.529 0.164 0.132
Reaction 4 55.279 41.121 2.173 0.246 0.377
Zone 1 5 36.771 58.026 1919 0.232 0.377
6 63.549 38.073 2.328 0.166 0.361
Reaction 7 12.509 78.975 3811 0.834 0.789
Zone 2 8 12.040 78.762 3.375 0.619 0.848
9 12.345 80.027 3.123 0.637 0.699
Solder 10 0.485 53.039 19.504 11.493 8.258
matrix 11 0.528 53.637 21.979 9.181 8.299
12 0.553 53.767 22.316 8.831 8.396

*Solder composition(58.4% Au, 13%Ag, 18% Cu, 7.6% Zn, 3% bal)
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Abstract

EFFECT OF SOLDERING CONDITION ON THE
TENSILE STRENGTH OF TITANIUM SOLDER JOINT
WITH 14K GOLD SOLDER

Jeoung-Ho Choi, Tae-Jo Kim, Kwang-Yeob Song, Charn-Woon Park

Dept. of Prosthodontics, Dept. of Dental Materials, and Institute of Dental Science,
School of Dentistry, Chonbuk National University

This study was performed to evaluate the tensile strength of solder joint in titanium
and the wettability of 14K gold solder on titanium. Two pieces of titanium rod 30 mm
in length and 3mm in diameter were butt-soldered with a 14K gold solder using the electric
resistance heating under flux-argon atmosphere, the infrared heating under argon atmos-
phere, and the infrared heating under vacuum-argon atmosphere. A tensile test was perfor-
med at a crosshead speed of 0.5 mm/min, and fracture surfaces were examined by SEM.
To evaluate the wettability of 14K gold solder on titanium, titanum plates of a 17x17x1
mm were polished with #80— #2000 emery papers, and the spreading areas of solder
10 mg were measured by heating at 840 * for 60 seconds. The solder-matrix interface
regions were etched by the solution of 10% KCN- 10% (NH4)2S208, and analyzed by EPMA.

The results obtained were summarized as follows ;

1. The maximum tensile strength was obtained when the titanium surface was polished
with #2000 emery paper and soldered using the electric resistance heating under flux-
argon atmosphere. Soldering strengths showed the significant difference between the
electric resistance heating and the infrared heating(p<<0.05).

3. The fracture surfaces showed the aspect of brittle fracture, and the failure developed
along the interfaces of solder-matrix reaction zone.

4. The EPMA data for the solder-matrix interface region revealed that the diffusion of
Au and Cu occurred to the titanium matrix, and the reaction zone showed the higher
contents of Au, Cu and Ti than others.

Key Words : Solder-matrix reaction zone, Spreading area, Tensile strength, Titanium
solder joint,
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