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Abstract

In order to study the bonding mechanism of Ni/B/Ni Transient Liquid Phase bonding system,
width of liquid layers were calculated, where in this system melting point of insert material(B)
is higher than bonding temperature and melting point of base metal(Ni). Calculated values were
compared with experimental ones which were measured by bonding Ni/B/Ni system at 1433-1473K
under vacuum atmosphere. As results, the width of initial liquid layer of Ni/B/Ni system was calculated
as Wo=W,[1+1{2 - 100 - p/(X.+X) * px J- po/p], and it was nearly same with experimental values.
Maximum width of liquid layer, width of liquid layer during isothermal solidification and isothermal
solidification time were calculated also.
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Fig. 1 B content on the Ni/B boundary when liquid
metal was producing.
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Table 1. Comparison of calculated w, (initial width of
liquid) and experimentally measured W,

Bonding Calculated Measured
Temp.(K) W, (um) W, (um)
1433 89 87
1453 88 81
1473 88 80

3.2 H|Cf Hat=
Ni/B/NiAl ] %7] H4FFe] Beree Hed
vkl ol X.oF XAbololl &gt HE&w T,ol
B(%)
100 t
X4
X¢+X3
2
X3
Vo
— Wi.—
(a)
B(%)
100 t
X3
Wo
f LY !
(b)

Fig. 2 Comparison of B content for calculating (a)
initial width of liquid layer, W,, and (b) ma-
ximum width of liquid layer, W,.
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Table 2. Comparison of calculated W, (maximum width
of liquid) and experimentally measured W,

Bonding Calculated Measured
Temp.(K) W, (um) W, (um)
1433 220 138
1453 227 146
1473 234 158
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Fig. 3 Relation between eutectic width of Ni/B/Ni
j9int and square root of holding time(\/{' ,
t'=t-ty) during isothermal solidification.
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Table 3. Calculation of k-value of eq. 13

Bonding Temp.(K) t, (s) W, (um) t(s) W, (um) D,(m'/s) k
1433 830 138 17100 1 082X10°° 0375
1453 575 146 14400 2 1.03X107* 0.381
1473 300 158 12300 1 1.3X10°* 0.397
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Table 4. Constants for calculating t, and result of calculated and measured value
Bond x(o, t) X X, W,/2 D ty Calcul- t, (sec)
temp. ated t,
(K) (wt. %) wt%) | (wt%) | (um) (m'/s) (sec) (sec) cal. meas.
1433 0.036 326 0 69 0.82X10™° 830 15529 16359 17930
1453 0.033 3.15 0 73 1.03X10°* 575 15000 15575 14975
1473 0.031 3.05 0 79 1.30X107° 300 14310 14610 12600
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