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A Study on the Radiograph Inspection of Specimen in Welding Pass
Using ATOS 80 High-strength Steel
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Abstract

to 160° Celsius prior to welding.

=), Butt Welding(Sdj7] £-4)

In constructing all kinds of equipment and steel structure, parts with discontinuities such as weld defects formed in the
welded structure can generate fatigue cracks that results in damage or accidents. In this study, weld zones are investigated
with X-rays and the latent images are put on film. Weld zone defects can be verified by developing the film. As weld
defects are investigated by radiographic testing and correlated with the welding condition, more appropriate welding
conditions can be found. According to the result of X-ray radiographic inspection of butt welding ATOS 80 high-strength
steel with a thickness of 12mm, the best conditions for welding without creating weld defects are 4 weld-passes, a protective
gas of 20% CO, and 80% Ar, a protective gas flow of 20L/min, a welding current of 200A, an arc voltage of 24V, a

welding speed of 14.4cm/min, a welding rod angle of 50°, a welding gap of 5 mm with a ceramic base, and sand pre-heating

Key Words : Welding conditions(-8-74271), Weld pass(-27 3}|2), High-strength steel( 32742173, Structure(5-%E), Fatigue crack(3] 2

oo
N

.,d
=2

rlo

e o oo
:%

e ol
(m

L

we T

o
rir

PN
=

-

r
s
o
L

S~
e
N,

st 774 g skat
| 57 BEHE 309

>~

Comresponding Author E-mail: bkchoi@chosun.ac.kr

915

> o 4T a2 PN o



ELPSE-T

ﬂ
0E
N

44 5, Q@ Fof oA EA R, SR, FHAIAL, &4
& AAsto] 84 Fofl A5 HAR AlFol a5+
t £ gelstofof i, a2 9leje] 2%
L 220, Aere] 25, 78], 5714, 27}
Hlo] dughy], q87], AFE7] 5 2
ofg] 72 Agto] osto] o f skl iyt
| == A7t ook o] g B oA
oAl =Alte] AbaL7h WAt o R Y B
T A ]-EHE 23, 5o 84 A
1) H?ﬂ- 7]-_‘—:_/(‘101 .E-:_7] IIH ()" O}-?Q
AEE AFst7 H HAe EHETE Faststol

= 1
oF 31, SHAME SHo] B AR 7143 M4 SEslo}

e ug
o
jﬂﬂ
_@HO
E—O;Oﬂl
X'Ul

>
o
o
1

-4
EN
g '
1o
El oo or |d
=
e
e

al

iy
—z

o

il
ol W
o =

ok
>,

. B2
rr
o

{0 r_|>;
=)
ol
e
ofl

ofs
ol
s
o

7_}’

Of
o,
rr
il
o
2,
oo
o [
i
ﬂ?‘i
r°"

Y

oo
i)
ot
=

o

-
o

0

gt
s
10 mx
ol
bR

;
(o
o
ox
BN
S~
>
<2
ju sl
=
£
o
n >
ﬂll

A, BeA, 2009, 2] 5o ﬁrﬂ GxEee] A,
AR7A, 2% 5714 5o Za3] Aol dojds 4=
AA7E Basiet olejst D4R Aol POSCO A A4k

olof 2 AFoIE ST} S0kgimmE ATOS T4
e $m 2] e g4z et $1T T, 8o
- EREE

XAle 2ARSEe] et §47 9] 2dE et
3l

2.1 23Xy

2 o] AFEE A AR S0kg/mm® T 1A%}
© 2 POSCOo|| A AALE ATOS ZHAIZ F7) 12mm G719
NS AgEIh

Table 1.2 2 Ago]| ALLE ATOS 80 1 @70}94 31514
J2S Uehfon, AN ARAES 5
AL Table 20 Uehfgict.

AHL

Table 1 Chemical compositions of steels used (wt. %)

Steel C Si Mn P S Cr
ATOS 80| 0.071 0.06 1.68 | 0.0136 | 0.038 0.02
Cu Mo \' Ti Ab Fe
0.15 0.06 0.107 | 0.032 BAL

Table 2 Mechanical properties of steels used

Yield strength | Tensile strength Elongation
Steel o
(Mpa) (Mpa) (%)
ATOS 80 831 773 15
2_2 Q.x-l _7I'_<_H|

820000 WA 57
3} o] F43HA) g
§73to] Aaldto] §HE RS

Table 37} Zro] £40]SajA 220} SHWE7hA 22 W T3}
7k 23k vl whet S SN W RE X A
Aol Sleto] ZoJE BEL W=l $UAY S WA
of SH2Y AdlE wefste vlw, HESAH. S
Flux cored arc welding© 2 A|gHo] &7 %7 ulz} o}gfih

= s

ATOS 80 14273 GMAW(Inert gas metal arc welding,
%@—/\47]—/\ —'1_/1\_ O]—ﬂ E)E Q.x%g].o:l:q] ]\]_.Q_Q _Q.Xt‘ll%g
Aol Zro HEO QA (31.2mmel 8042 1At
ZZA FojE 9tolo] AWS A5.29 E110T1-K3CE E FEH 9
Stojoj = AHESHTH

AT DAY FHT o] BeBo] RAHo] gow §

e}

50°

2
N/

i

150

240

Fig. 1 Nonrestraint condition in welding specimen
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Table 3 Nonrestraint welding condition of pass and mixed gas

X-film NO. A-2 A-3 A-8 A-9
A125451 | A125551 | A225451 | A225551
SPEC. NO 201 201 201 201
Pass 4 5 4 5
C0O220%+ | CO220%+
0, 0,
Protect gas  |CO, 100%|CO, 100% Ar80% Ar80%
Route interval 5 5 5 5
(mm)
Gas amount
2 2 2 2
(¢/min) 0 0 0 0
Current
200 200 200 200
(A)
Arc voltage
24 24 24 24
V)
Angle 50 50 50 50
)
Speed
14.4 14.4 14.4 14.4
(cm/min)
Tem?g;‘ture 160 160 160 160
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Fig. 3 Indication on the Radiograph of equipment
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Fig. 4 X-ray Radiographic test of welding specimen

2.3 SAMEIY = & Y
2 Ao A= ATOS 80 1487 §HAH WA ST

AR ARRA o m XA SAFAE ARste] B 290kvp,

FFD(Focus film distance, /;j% 4E7 Ag) 600mmE AL
31911, FFD= 70cm ©|9ith 22 £ 114mm, Z°] 309mm

o] AL, EREAL KST, BAE 12mme] AL AHE-stgiT)
Bz & npazel AP 2§ npAIE Hgdte] AHS
Ty F20C, SEA PO, FsEE 205 T
S AldsiAlrh

A FH 9IS Al s ATE A9t 1.8~4.022 5o,

KS B 0845 7 €350 A EIAIE By 2 FIARE Q]
SHEF U wet ERsH3ch

A750] WAL I EE KS B 0845(20054) ol A
A%S AEL 52 E2Z U o]of §A1EH 43, AR &
B2, EUEF, SIEF L o9t fARSE A, A3Ee
Z:_*FM g o]} %AP‘{E Ak, Al4ge gl soz 717}
15, 3 2 BEelic

3. &iZnt 3 nEt
B o)A I F77F 12mmol ATOS 80 TAHJAE &



WHE -

E[H7|

G20l §EA WE FYRRE Bl SH5lel £
o[ 59) T2 G0l et 4, s AR HFsl] Ag7IATE CO,
7]./\ 100% ﬂi H]—/\]-/ﬂ &Lod JEJEQ 7V7 “AZ A3 a]. XL,]O].od

on, HE7}ATE CO7EA 20% + Ar80%2 ) HARA 2

U5 77t A8, AP} AOISHoiTt. AG7hAY] O 20Umin,
$7175 2004, oA 24V, ez ol & AAIZE 25°, &
S EL 14 dem/min, $2317] 4 A 2HE YA
SJotel ARLES 16002 Welrlolg el R 848 A
eheulAls Abgate] §43 3 XA BT 43 Fig 5, 6,
7, 8% Uehlc.

3.1 CO.7EA 100% 1 O[S ThA 200 W2 LrH7] O
Fig. 5= B37}A CO, 100%9] &4 AF 2004, &4 A
S5 AAE GHT T XHOE sl BYT BE By
of §HATS hehl AORA, 13U SN ofF e B2
ZAfsto] 2F HEE & 5 9lom, Fig. 69 u]ws}
W8 shago] B2 SANPEe) o% XA A3 87 s
G7h ge sianth §HATe] AL RS ¢ 4 ek
Fig. 62 H37}A CO, 100%9] &4 AF 200A, &4 A

5 SYAR G4 ., XA oz Fijstel 23t AF B

¢ %44

A AR 1% 25 FEolw, 25 HEo|AL 6mm HE
1 EYsol 47 Ywoluk Fig 5o vlwshel §4 5 2%
whe SAPe] ofst XA A% £4 A 47} e suag
o SR SHA) B AL & 47 Stk ol 84

B2 57 wobgo] whe Hateh ql Sl Aol 42

E0d

the first floor blow hole

. A2

Fig. 5 X-ray Radiographic test film of welding specimen to
4pass at CO; 100%

£Q4

the first floor blow hole
(0]

Q
“ the second floor slag mixing the second floor slag mixing

t

Fig. 6 X-ray Radiographic test film of welding specimen to
Spass at CO; 100%
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Fig. 7 X-ray Radiographic test film of welding specimen to
4pass at CO, 20% +Ar 80%
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Fig. 8 X-ray Radiographic test film of welding specimen to
Spass at CO; 20% +Ar 80%
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