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A Study on the Brazed Bonding of Alumina Ceramic
to Aluminum in the Air Atmosphere

Sung-Hyun Park , Young-Sik Kim

ABSTRACT

The shear strength of alumina ceramic-aluminum joint is affected by various
bonding factors, such as copper metallizing, nickel plating, brazing, etc. The
purposce of this study 1s to investigate the good joint condition of alumina
ceramic to aluminum through shear strength test. We used load cell to test

shear strength of this joint.
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Table 1. Properties of Al:Os; ceramic
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Table 2. Chemical composition of brazing filler metal

Chemical composition(wt%)
Si Fe Mn | Mg | Zn | Cr Al
93-107 | 0.8 |3.3-4.7| 0.15 | 0.15 | 0.20 | 0.15 Bal
Liquidus Solidus Brazing
ter_nperature temperature temperature
(C) (C) (C)
585 521 570-605
Table 3. Electro plating condition of Ni on Cu
Current density | Time | Thickness
Plating bath | Anod
alng bd € (A/dm®) (min) (ym)
NiSO, - TH20
60 75
(240g/ ¢ )
NiCl - 6H20 12
120 150
(45g/ L)
HsBO3(30g/ £) 180 225
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Fig. 1 Specimen configuration of brazed joint
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Fig. 2 Shear test jig

3.

i

qa% g n2

31 BXWe) Niegzdd we dudes54

o

Fig. 3¢ $¥do] NiE2< @ uf dF52xE9 Aold @& NiEgmel ojhol

@]
o 18 A (A)E AFUEE GA/AMI(YWHAR] TF9] AFEE)E § 225mT

Aol YAEZHe Jed Aoln adFB)E AFIYEE RA/MAMI(EWHE] =5
3 v astd #RAE)E sl 225mFAel NizFHel Pittingol 4320 A& veERY

A=



300 BB KB O B LTE

LI

(A) Current density(6A/dm?) (B) Current density(12A/dm?)
Fig. 3 Shape of Ni plating surface
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Brazing Temperature

Brazing time : 10min
‘ Thickness(Ni) : 225um
i Thickness(Cu,0) : 50um
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Fig. 4 Vanation of joint shear strength with brazing temperature
(ALO4/Al joint)
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Brazing Time
Brazing Temperature : 650°C
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Thickness(Cuz0) : 50um
60
50 T
= i}
> ]
\-/40_
=
by ®
?20 )
gSO—
)
St
S 20+ s L ’
2 i
7
fo=d
10+
0 | | | 1 |
0 5 7 10 15 20 25

Brazing Time (min)

Fig. 5 Variation of joint shear strength with brazing time(ALO3/Al joint)
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Thickness(Ni)

Brazing Temperature : 650°C
Brazing Time : 10min
Thickness(Cuz0) : 50um
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Fig. 6 Variation of joint shear strength with Ni plating thickness
(Al-Os/Al joint)
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Fig. 7 Variation of joint shear strength with cooling condition(Al;03/Al joint)
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