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Abstract

The purpose of this study is to investigate the fatigue strength in accordance with back
plate of butt welded specimens. Fatigue life of butt welded specimens was presented for
determining the effect of back plates in terms of fatigue strength. As a results, fatigue
strength of butt welded specimens with steel back plate show a decrease as compared
against the butt welded specimens with ceramic back plate. Compared with the fatigue
strength with respect to the existence of steel back plate, the specimens without back
plate were much higher than the specimens with back plate.
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Table 1 & Table 2 2+ 2C}.

=R

& AEHZ 4HGICH AIEHE SM490A
ME 20l 500mm, = 40mm, SH 16mm,
root face 3mm, groove angle 45° & AIEHZ &
OtACE. Fig. 2, Fig. 3, Fig. 4= & THE HIE
S2 HMZEE AIES AHXOIL, Fig. 2 = steel
back plate & AIEHOICI. Fig. 3 & ceramic
back plate & AIHEO0|1, Fig. 4 = HEYI0IEE
WEBHA &2 CMT(cold metal transfer) Z2 M A
£ =& EHE AIEHOICH

g ¥ o

Table 1 Mechanical properties of SM490A
Y.P.[MPa] T.S. [MPa] | Elong. [%]

315 490 19
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Table 2 Chemical compositions of SM490A
(Unit: %)

C Si Mn P S

0.2. 0.55 1.60 0.035 | 0.035

95

il 4

WPEN mé%munm: >T,V‘5‘ J

45 Buigie
I I ]
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Fig. 1 Design of butt welded specimen

Fig. 2 Butt welded specimen with steel back
plate

Fig. 3 Butt welded specimen with ceramic back
plate

Fig. 4 Butt welded specimen without back plate
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2 HIUM HEYO0EE MEsE AMES2
GMAW EFEB2Z ER70S-G 1.4mm AESHN
NIl RtKIZ 8BS AN MHGHD, WE
dIOIEE XEotXl @& AlE ZFR =8 88
Al ER70S-G 1.2mm AFESH 2 210l= TE AIH
It =Le HHeZ HALRUCH AMEH BFE =2
& XA Fig. b, Fig. 6, Fig. 7 1+ ZCh.

Joint Preparation Bead Sequence
. =
| %
1
n Steel Beckirg
anr
puss | WD Filler Metal wo Curren: Welding Parameter Heat | Interpass

No. | TToses | oaws Size | pogrion | Twoe | Ampere | Volt | Speed /‘”M Temp.

£ Cezz | Imm peac | 1Al | i | reev  fveml

1| GMAW | ERTOS-G | 1.4 Flat ne %0 | 4| 20 201 10

2| avaw . 14 . DC 20 | 5| 23 224 69°

3| aMAw 14 ne B3| o 10.8 108"

4| amaw | 14 . e w0 || o 2657 158"
Fig. 5 Welding condition of butt welded
specimen with steel back plate

Joint Preparation Bead Sequence
3 1
VAR -
1
Cerarric Backing
3mm
S Filer Mezal i Curert | Welding Parzmeter Heat Interpass
No. |Process | A5 | Size | postior | Twe | Ampere | Vit | Speed | Inout o Temp.
Class | [mm] DC/AC | (A1 | () | ‘cRwy | KiCm)

1 GMAW | ER70S-G | 1.4 1F DC 230 21 15 19.3 7
2 GMAW ! 1 1F DC 330 26 27 226 7%

3 GMAW 1.4 1F DC 330 26 25.4 20.2 183°
4 GMAW 1 1F DC 330 26 204 25.2 17
Fig. 6 Welding condition of butt welded
specimen with ceramic back plate

Joint Preparation Bead Sequence

Ty

==

[ ] N

3mm
P:s wo Filler Metal pxggo Current, WWelding Parameter ;Zi\i nterpas
| process | aws | siee S0 | Type | smpsre | Vot | Speed | fcycm Temp.

Class | [mm) be/ac | WAl | V| IceMl | )
Voo |smaE | e 16 bC 12 | s | 75 12 -
2 | avaw 1.4 oc | 280 | 255 | 271 | 156 19
3| avaw 1.4 oc | a5 | 28 | 225 | 221 124°C
4 | aMaw 1.4 oc | w0 | %05 | 25 | 25 196°C
Fig. 7 Welding condition of butt welded

specimen without back plate
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Fig. 8 Strain gauge locations of butt welded
specimen with back plate

Fig. 9 Strain gauge locations of butt welded
specimen without back plate

Ha62 M1z 2009 23



CHY, L, BES, 40, Y
260
= 12
® 34
240 #3
220
__ 200 4 #4
<
[
= 180 #1
0
0
2
3 160
140
1204 #3~4:250.31973MPa Kt = 1.60
100 T T T T T
o 5 10 15 20 25 30

Distance from toe(mm)
Fig. 10 Hot spot stress of butt welded specimen
with steel back plate
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240 e 34
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g
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140 #7 #8
I . <
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#1~2: 240.0069MPa Kt = 1.54
100 T T T T T
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Distance from toe(mm)
Fig. 11 Hot spot stress of butt welded specimen
with ceramic back plate
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Fig. 12 Hot spot stress of butt welded specimen
without back plate
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2.3 S & S +=(Stress Concentration Factor)

= 9370 ME=E Fig. 13 o 20 XE Ael

F2 AMEol SHEERRS ZEBHE(p )t =Y

F2H(9)2 SHGIH 2 AEH ZSFYE 0| AF

= 2F9 HIE MU OE SHESH=SE A
T

able 3 Ol LIEFLH QU CH(Lee

Fig. 13 Measurement method of weld toe
contour

K =1+ f(6)(e -1) (1)
OIIM

8

1 h

o =1l+c|| ——— | —
28A-2) p

1-exp[ 0904, (7-0)]
f (0) ) 1—exp(—0.457z\/A72)

£=0.65- O.Iexp[ﬁ]

c=1- 0.48exp[%74|]

A, =(2h+t)/t
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Table3 p, 0, h, |, K, of the crack initiation
side
. Mean

Specimen

0 0 h I K,
Steel | 534 | 145.45 | 3.26 | 2056 | 2.13
backplate
Ceramic | g5 | 144.90 | 3.56 | 22.90 | 1.77
backplate
CMT 0.91 | 156.43 | 2.06 | 20.35 | 1.45
2.4 Iz24&8

2 70 ALEE L2 AMEJls HEZE

50ton 2|

s0%/4E R
(Instron Model 8803)E At
O =2 M& L Al
2t LFEFLHACE T

g2 7l

S8 AE0 tet SFS=ES Ao st of
=
Al

[pal
ro
—
©

g EER9 4N HH¥sS =dHoiL, ot M
o gaez Iz dgs =dolRlt LI=Z ots
o me2 oI, SHdle 28 B A
b HEE z ot=l M otESS £Eo
ol B= se 2 AlE 8 S8 E Jd6t0
4~10 Hz SRI0A &8S 3oL, T2 e

=
= 2x10%ycles 2 126
LZ2ay XAH2 Table 5 0l

1
2 E
Qj

52 39

on

Table 4 Fatigue test machine performance

Maximum load capacity +50ton
Maximum displacement +120mm
Frequency range 0.001~50Hz

Control mode

Disp. / Elong. / Load

Table 5 Fatigue test condition

Load pattern Sine wave
Frequency 4~10Hz
Stress ratio 0.1

SIHDI B3 AlE WEYO0IEN 2 L2225 EIt

Fig. 14 Fatigue test machine(Instron Model 8803)
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350 m  Front Bead Failure
3 ® Back Bead Failure

300

< ] .

a

% 250

= o =

o]

& 200 ° -

] P °

@ = e

E 150 4 n | o |

£ -

=]

z
100

T
10 10°

Number of cycles, Nt

Fig. 15 Diverse aspects of fatigue fracture of butt
welded specimen without back plate
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Fig. 16 S—N curve of butt welded specimens

3. &8

2 AR0AM= SM490A EEREE LMol &
CHOl & AIE0 CHot SHEIOIEE ME&t
steel back plate & Al#, ceramic back plate
EY ANEDL HEYO0IEE MEBotKl £ CMT =
=& IZLEE Hiw Eotol 2UACH
’éﬂk P 22 Z2E2ES UHE &= UUCH
HEUOIEE MWEEY Z = steel back plate &
ANEHECH= ceramic back plate & AI&H

Z£2 LIZZEE JHEIT Ol= steel back

nor Uy OH |m

sz Y 0|>||
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plate & AEEH A HEHOIEN 2T S
AEZF0| ceramic back plate 2& AIEHECH ¢
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