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Abstract

In automotive company, a lot of researchers have investigated for the spatterless welding process during
last two decades. A spatter influences on the product quality such as strength and surface states. In this
paper, a hollow tip is proposed for spatterless process. An optimal size of electrode hole is obtained from
a weldability evaluation of each hole diameter. Through the cross section analysis, a phenomenon that
molten metal moves in the hole which located between two workpiece is observed, and this makes
spatterless welding process even though current is higher. Finally, widely acceptable weld area in lobe
curve is obtained by using hollow tip as compare with conventional no hollow tip. In this paper,
spatterless resistance spot welding with improvement weldability and productivity is proposed by using

=

(Z of
& o
i)
>
oo
i)
N
Ju
N
v
o
e
=
e
o
)
4z
APy
ol
£

O] \_‘O
FOEFO
ofl
ox

ool e
o
|t
2,
>
>
‘O
S
S,
o3
k1
N
)
1g
e
N

[y =)

i)
=
S
2
M
(o
g
FE,
i
Fel &
g
ey
o
i
N
L
o,
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Table 2 Welding conditions 400 spatter
o 350 . —O—Normal Tip
5 350 |
Factors Levels \j/ ~— £3.0mm
1) 300 —A— ¢3.5mm
6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 5 450 .o
Current (kA 9.0, 9.5, 10.0, 10.5, 11.0, 3 e
115, 12.0 § 200 — Standard
<
Welding time [(cycle) 10 © 190
‘B 100
Welding force (kef) 300 g
Diameter of the hole 3 35 4 o n—K
[mm) 60 70 80 90 100 11.0 12.0
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(a) Hollow tip - normal tip

400 1 spatter

—O—Normal Tip
350 |

—— 3.0mm
300 —A— ¢ 3.5mm
250 —&= ¢ 4.0mm
200 — Standard

tensile shear strength (kgf)

60 70 80 90 100 110 120
Current (kA)
(b) Hollow tip - hollow tip

Fig. 3 Tensile shear strength as a function of the
electrode hole sizes

Fig. 4 Section images of welding nugget depending
on the welding currents
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Fig. 5 Section of the welding nugget
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—4—weld zone diameter
—A—inner hole diameter —#-tensile shear strength

~®-outer diameter

4.0 200
3.0 4 1{ 150
20 1

1.0 1 50

Nugget size (mm)

Tensile shear strength (kgf)
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Fig. 6 Analysis of nugget sizes depending on the
welding current
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(b) Hollow tip - normal tip

Fig. 7 Comparison of welding lobes for normal tip
and hollow tip
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