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ABSTRACT

The Welding Deformation Reducing Of Stainless Steel
Thin Plates By Applying Mist Cooling

Min—Ju Na

Advisor : Prof. Sung—min Joo, Ph. D.
Department of Welding and Joining
Science Engineering,

Graduate School of Chosun University

The welding of the sheet metal is often problematic because the distortion
of thin sheet is a common phenomenon resulting from the welding process.
The main problem with welding is to keep the distortion as low as possible
and to reduce the residual stresses. The residual stresses and distortions of
structures by welding have a negative effect on the safety of mechanical
structures. That is, the expansion of material by high temperature and
distortion by cooling during welding process is caused by tensile and
compressive residual stresses in welding material, and this residual stresses
can induce fracture and fatigue problems of welding structures. Residual
stresses are produced in weldments due to mismatching and non-uniform
distributions of plastic and thermal strains. So Attempts were made to
reduce the residual stresses produced in TIG welding process using Air
atomizer. Spray water cooling is an important technology used in the
industry for the cooling of materials from temperatures up to 1800k. Mist
cooling was conducted into the gas tungsten arc welding trailing. How a
trailing heat sink can be used for control of welding induced buckling
distortion on thin plate structures. In this paper, regarding residual stresses
distributions, Out-of-plane deformation, temperature histories and mechanical
properties were measured. The accurate prediction of residual stress and

deformation is very important to improve the quality of weldments.
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M 3 & Agadd
3.1 Al E Mz & AExA
3.1.1 Al & SE=
2 2370 AMEE 2EMz= LAHUOIEA AHIQ2|AZ STS304010H 28
AMERAZS 8 3110 201 201 2 mm, = 100 mm, 20| 200 mm AlE@EH= A
& St TIG(Tungsten Inert Gas welding), HSW(heat sink welding) &2 &lAl
OICH O = 3.1 E 3.20lME= AlEH ssd ZHXI JIHE S42 LIE
LH RLCH.
O 3.1 =2 A0 e AT X
Welding direction
L —
T
| Weld end Weldingarc  Heat sink / Weld start
//_ _______________________________________________ A
V. _.f/ ./ J s ' /i
;730 mm 140mm  Standoff distance 30 mm o
- STS 304 A
B 4 S
E‘? o
v %
2] '

200mm (L)

_26_

Collection @ chosun



H 3.1 STS304 ststd =2

Collection @ chosun

842
C Si Mn p S Cr Ni
M=
18.00 8.00
STS 304 | <0.08 | <1.00 | <2.00 | <0.045 | <0.030
~20.00 | ~10.50
I 3.2 STS304 J|HE E4
Material Y.S(MPa) T.S(MPa) E.I(%)
STS 304 290 580 60
—_ 27 —_




TIG(Tungsten Inert Gas welding), HSW(Heat

BOP(Bead on plate) A&S AlAIGIH =R B4 ZHS HF
SHANEH SAO2 MA2E (Autogenous Weld)2
TIG Asg238 &ttt. ESIJtA(Shield Gas)2= =

[e — ]
Ct. S H3.32 EEXdsS JIGHH &8s Y
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o=z o

Sink  Welding) 2l
4 GFALH.

£ BOPEE=S OHEIl NAZ
-

99.9%2| Ar gasE AIEZ5IY
FSCE

ol

H 33TIG E83x4

Welding Welding Welding Welding Welding
process current voltage speed heat point
GTAW 100 A 10 V 10 mm/s 1kJ/cm
O8 E 3.4= HSW 28 Al E20lM OIAEYW2H(mist cooling)S AAIE M 1
M= XHS LIEHHLL 2 AE0lME PR &% 2 Standoff Distance(SOD)ZE
Bz AEs MEGIRACH[10]
3.4 O|8XN & H2XA
Atomized
Air Water Height Radius
spray
PR 200 1 Bar 0.1 MPa 10 mm 9 mm
PR 150 1.2 Bar 0.1 MPa 10 mm 9 mm
PR 100 0.8 Bar 0.1 MPa 10 mm 9 mm
—_ 28 —_
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3.2 FXl+4d

2 HF0A AFZENE TIG E8JI= DAIHENALS] DA300P wF/A3 ZEE &
BII2M Ws Fl+=E 200HzHA ZEJtsotiH, ot3 E&40l = eafols
ZES 21 JULH Jdel 220 AZE =52 St0I=SENG(F)ASl XA-PR
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CE oL O3 Od83.2= MM EXR4s B0H=10 ULt
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:‘S'h

Water pressure
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Air pressure
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gauge
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3.3.3 &F7SH A=

2t SEE TIG, HSW E& Al Zdots &=7SHES oL 0l SESER
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gaugeE FEGIH =JoIUCH AAX &F Al DA st 20, 8 =
= SE& AHOIXI 220l E0I5tK RotI)| =20 EZHIEUHA JHE Ik 22
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A4 & 204 & 1)

2

K 1& Bead on plate &€ Heat sink welding =4
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