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Abstract

In welding of thin plate, some defects such as melt through and unmelted zone occur easily at welding
start, however there is a limited study on those problems. Therefore the effects of start block and arc
length on melt through and unmelted zone at start were investigated in this study. When start block height
was lower than base metal, there was melt through at start. And when the height was even with base
metal, no unmelted zone existed. Unmelted zone was increased as start block height increased from Omm
to 0.5mm. However unmelted zone was not much changed as the height increasing from 0.5mm to 1.0mm.
When gap existed between start block and base metal, melt through occurred. However, unmelted zone
was increased as the contact force of start block on base metal was increased from Okgf to 7.5kgf. And
when arc length was decreased from 3.8mm to 3.0mm, unmelted zone was decreased. It was concluded
that the optimum condition to prevent melt through and to minimize unmelted zone would be with start
block height 0.25mm, contact force 3.0kgf, and arc length 3.4mm. This optimum condition was applied to
the mass production line and resulted in satisfied outcome.
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Table 1 Chemical composition and mechanical properties
of STS430J1L

(a) Chemical composition (Wt. %)
C Si Mn S Cr Cu

16.00~ | 0.03~
20.00 0.80

0.025 1.00 1.00 0.030

(b) Mechanical properties

Yield Tensile .
Elongation Hardness
strength strength
205MPa 390MPa 22% 200 Hv
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(a) Clamping equipment and welding robot

' Plasma torch '
Clamping ‘
force

Clamping
force

Standoff — Setback

— |
Backing Bar I ﬂ

Clamping distance

(b) Schematic diagram of detailed clamping method and
definitions

Fig. 1 The equipment for clamping

SB Height %andoff
Start A A Base plate
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Backing

)

Contact
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Welding direction

Fig. 2 Schematic diagram of experimental condition
and definitions

gznt 229} 848 25 Yela, Fig. 1(b)e
SRxo] gA BAE 9 o] avlu ZetzuleAo|
A Al (Setback) W ~El= Q3 (Standoff) 2] FE
YERATE

Ehj 1L, ﬂm ma B elska
719 Cr-Cu 5<% 2X834 1.5kgf/mmE 71
2ZE S AL gsle] A PgAo g WaRAT = WS i
th. Zsh wn} Abo]
2 14 A7 F AE §

Y=g} wguzel
= 2 10

AUTE 20x13x13mm

< 2
o
™ FUE
il _lzL'
o, 2
ko 7
i ‘%

o oE m;
E o

mlo
_O‘L

2o

>

i)
o

>

>,

ofr

ol

38

O

F

In o
O

o2 2
ofh
v
rlo
i
—
= :
aQ
19
Ll
i)

\—J H
=

N
b
(o3
o
offl
e,
ol

-
ol
N,
R
Qb

oy, iy
i)

jus)
=

>~
>
o
)
)
4

tlo =X
-
rd

-~ Jr
1o,
>
e
ti rlo

3mm=z sk A5k
W8] $1s8ked 100% Ar ®

ofl ofo

1%
i1t

221 &4 =4 w4 4%
,]

Table 2& &3 =4 ¥4 A4 =4

o
v
ul
Y
Py



94 8T AT - AAE - 2
Table 2 Experimental conditions 3. /él?z‘!jé'ﬂl- gl Ak

Welding Speed 25mm/sec
Setback 2mm
Fixed Clamping distance 10mm
Clamping force 41kgf
Back groove distance 3mm
Current 54A
Fxp. Arc Length 3.8mm
1 Contact Force 3kegf
Start Block Height 0205750 10()205m1(3150
Current 50A
Exp. Start Block Height 0.25mm
2 Arc Length 3.8mm
Contact Force 0, lgoigf 4.5,
Current 50A
Exp. Start Block Height 0.25mm
3 Contact Force 3kef
Arc Length 3.0, 3.4, 3.8mm
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Top view

4( Bead

FLun Front
o
BLun Back

Flun : Unmelted zone length of front (mm)
Blum : Unmelted zone length of Back (mm)

Fig. 3 Definition of unmelted zone length of front
and back side of weldment
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Contact force : 3kgf
1.2 FArc length : 3.8mm

Back

1.0

Melt Front

Through

Unmelted zone length (mm)
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Fig. 4 Unmelted zone length with start block
height
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Table 3 Bead shape of front and back side with
start block height

Start block height

Front Back
(mm)

-0.25

0.00

0.25

0.50

0.75

1.00

=)

Welding
Direction
—-

Melt through

Arc on start block

Arc on base metal

(a) Lower start block

)
-l

Melt through

Arc on start block

Arc on base metal

(b) Higher start block

Fig. 5 Schematic diagrams of arc eccentricity with
start block height

ol 272 = wj, AFF] v&GFE flel7] Sls)
e ARAEFY EolE 2ZAY Eol¢ Y Omm=
frAlske 2ol 71 A @d Aow HolARt 2A) A4
o] FA 9 BHE AAe} APAe] BA ] EA
al7] el #Er} oy agmE gk i
WA etA A wggF Zolg THe AIRES
o] 0.25mm A&7} 7P AEE oz dvE.

KEEH- TR EMEEE 552645 29k, 20084 45

32 AEEE Yo 2 o|&8F 20|

Fig. 6= A5 U] mE AJAHEe] 1H
olHo| m|ggH o] 23 AAE HATH AIFEE
3} 2Artole] ZHAo] 0.25mm EAE wj &-2to] ¥hAY
P, AFEE] EAEo] Okgfd wf n&F5-o Hol
7b 7V skt aglm ARREES] datE o] AASE
nggF Aol7h Friglen], EHKETE o|He| n| &g
71 o 2} 53 e n)ggH Zole Ay
oz VAR olwe] mEgRF Zole OkgfellA
1.5kef AtelollA F23] S718la 1.5kegflA 7.5kef
Atolo| AE Aol F7HEo] $kstSith

frate] EAQ BEAlY ERES oA d& dxdE
T 7] "ol Mol ojgt dido] WAYSA] ¥
THA] WiAbE] o] 5o 4 HFLrt g ARAs T3
E(End effect)7} TSt Okui ol st &
R QE A EFEolAMY d JTEE 60%%
= o atka sty . 28 EE AFEE3 AR
of 7HFo] EAlSH BA EREo] do| HFHo £
o] HEE Aoz FtE)

B 7 A 3AZE JES olE W ARPAEF
(direct contact) AAZ vl AlgHd 9] H5A
gk o] FofA 9l7] wjite] LA S (perfect thermal
contact) el AUA| &3 1 BAZE 9 FA, F F
712 AAA Ak 3719 @RS 59 a3 EY

o
l
o
:CI>L_'I
et
o
2o
X
2
)
>
o
ne
2
ogh
rlo
e
T,
PN
1
o ol

Aol %57, AU, ARNELE So JL wer). /)
W ARews ks ERALI il
QAGo] sl ANREIAEEES 271

71
aenE AREEe] Al IUEE ANGEE

‘Start block height : 0.25mm A
1.4 k Arclength:3.8mm Back

Unmelted zone length (mm)

0.0

0.0 1.5 3.0 4.5 6.0 7.5

Contact force (kgf)

Fig. 6 Unmelted zone length with start block
contact force (gap 0.25mm between start
block and base metal : Melt through)
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