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Study on the solution for the overflow of molten solder during the
soldering of fuse cap through CFD analysis

Nam-Gyun Jeong

Division of Mechanical Engineering, Inha Technical College
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Abstract Fuses are used to protect electric circuits or devices from excess current. Glass-tube fuses are typically used,
but problems have arisen due to the mandated switch from conventional solder to lead-free solder. This study used
CFD to simulate the phenomenon of molten solder being poured out of a fuse during the soldering process for a fuse
cap and fuse element. In addition, a method is proposed to prevent solder from overflowing, and its effectiveness
was verified based on the analysis results. The results show that a sufficient increase of the temperature inside the
glass tube before soldering and gravity can help to prevent the solder from overflowing.
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Fig. 1. Schematic diagram for the glass tube fuse
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Length: 5.5mm
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Diameter: 4.5mm
Length: 19mm
Thickness: 0.9mm

Fig. 2. Geometry of the glass tube fuse
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Fig. 3. Grid system for the calculation
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Table 1. Calculation conditions
Viscosity Them_la! Specific | - Latent Liquidus
Solder (cP) conductivity heat heat °C)
(Wm-K) | (J/g-°C) | (I/g)
SneoPbao 2.0 49.8 0.173 37.0 190
SCo7 1.8 65.3 0.23 58.0 227
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Fig. 4. Density and Surface tension change of solders
along the temperature
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Fig. 5. Initial position of solder

Fig. 6. Behavior of melting solder along the time

]I "I

Time=0.08sec

Time=0.06sec
(a) Sn60Pb40

Time=0.06sec Time=0.08sec

(b) SC07
Fig. 7. Comparison of the results between Sn60Pb40
and SCO7 solders

Fig. 69 ‘JrE‘r‘ﬂi ANE BH, A7bo] Age] u}
o] &ui7h 8843, F=9 dE UielA 7td
719 “uliﬂi Ql 3}01 g

2A AL AT Pelow AFURS) 2] Bl
E5 wolFE it 2B FHold Sk Py



AAGANLS B F2 &Y A9 §85&T WY BA 2 A7

& Agste] 11 g9Es dolr gtk Fig 8ol AEuol
ZAeke 7719 7] L5 60°CS 100°CE HS
75l tigk A7E JehLaL Fig. 99l F72E
oA &ujaah=s A9l dig AxE JeRSiTh &
, Y& UFo] EA3 19 z7exs
utel Qe i 7] Alole] o &

AR ot Ang A4 AnE

X o o

X
=% S7HA

i O

Yy
o 2 g
i

il

rlr

o & o2 d
o
i1
>,

o
a2
nj
N
N
ot
v
T
N
N,
o

tjo

Time=0,06zec

(a) SCO07, 60°C

Tirme =0, 06sec

(b) SC07, 100°C

Time=0,1sec

Time=0,1sec

Fig. 8. Calculation results for different initial temperatures

35

Time=0,06seC

(a) Normal direction

1l

Time=0, 0Bsec

Time=0, 083sec

Time=0,08sec

(b) Upside-down direction

Fig. 9. Calculation results for different direction
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