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An Analysis on the Phenomenon of Hot Crack Occurred in the Both Sides
Lab Joint Fillet Welds of a Thin Pipe and Bracket

Young-zoo Kim

Department of Materials Processing Engineering, The Graduate School,

Pukyung National University

Abstract

The fuel filler necks which transfer fuel safely from a fuel inlet to a tank,
are assembled with many brackets. Jointing of the components is performed
by metal active gas welding or CO, welding. Weldments of fuel filler neck
must be not leaked by air pressure test. But the leak of weldment is
sometimes happened after welding due to welding cracks.

The purpose of this study is exactly to make an analysis on the
phenomenon of hot crack occurred in the both sides lab joint fillet welds of a
thin pipe and bracket..

The result showed that hot crack of 2nd welds while in low cooling rate is
easily happened by extreme tensile strain which is combined with contraction
of bracket and expansion of pipe in the both sides lab joint fillet welds.

Key Words : Gas metal arc welding, Leak of weldment, Both sides lab joint
fillet welds, Thermal diffusivity, Hot crack, SEM, Crack opening displacement,
Deformation rate
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Fig. 3.3
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3.3 @ €714 9 (COD)
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Hoy olw Eolxl T WAFS FE/MTHH COD(Crack opening
distance)Z A °]gt}. Fig 34© T4 A8 Al FAEZ] TAIA &4
T FAR /N FHS(COD)E 2l AHolt). Fig 3.4(a)9 Crack A
= BEAgA A &3 T ol Fig 3.4(b)S] Crack BT Ht5 T}o]
Zod WHAYE &4 Fholth. Crack A 2 B= Z+7ZF 125um, 793ume] 3
d TEHTFHE(COD)EES 7HAH & F Y SFuFFHaHAolA A4&d <
FEY Qe & dge] HojHohn AdE A

(147

Crack opening displacement: 125um
(a) Crack A (bracket)

Crack opening displacement: 793um
(b) Crack B (Thin pipe)
Fig. 3.4 Crack opening distance
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Table 3.1 Welds section,
photograph (Crack A)

Macro structure, fracture shape, and SEM

(c) Fracture shape

(x50)

(d) SEM photograph

GRBsm O 28 kv X488 FS5.0em

(e) SEM photograp
(x400)
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Table 3.2 Welds section, Macro structure, fracture shape, and SEM
photograph (Crack B)

(b) Macro structure

(d) SEM photograph (e) SEM photograph
(x50) (x400)

.
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Fig. 4.1 Configuration of Specimen
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Fig. 4.2 Experimental setup
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Fig. 4.3 Experimental device

Fig. 4.4 The position of thermocouple
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Fig. 4.5 Output displacement by Standard displacement
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Fig. 4.6 Temperature monitoring device
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Fig. 4.7 Measured current by standard current
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&3 2708 HEQ Zolth Fig. 482 & A gt 2AEE Hl
Aol
Table 4.1 Welding Condition
Power source Fronius TPS4000
Welding mode Lab joint fillet welding
Welding current 100A
Welding voltage 15.7V
Welding wire YGW 11, ¢1.2
Shielding gas Ar-20%CO2, 15L/min
CTWD 10mm
Work angle 30°
Bead length 20mm
Heat input 0.15kJ/mm (1.9sec)
(Welding time) 0.25kJ/mm (3.2sec)
Welding line (mm) -1.5, 0, +1.5
Bracket Bracket Bracket
i Thin pipe Thin pipe : Thin pipe
udl\ = €«
~1.5mm | Omm | +1.5mm
(a) -1.5mm (b) Omm (¢) +1.5mm

Fig. 4.8 Various welding line
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1.9sec welding
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Fig. 5.1 Welding waveform and temperature profile

(welding line: -1.5mm)
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Fig.5.2 The temperature profile after welding
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Fig.5.3 Surface bead appearance for welding line (heat input: 0.15k]J/mm)
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