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Abstract

In this study, a fillet size for bending fatigue strength of one side fillet welded T-joint, used in
box type girder and other welding structure, was investigated by bending fatigue test with or
without edge preparation and burn through, with variation of joint shape.

As a result, the following conclusions were obtained.

(1) In one side fillet welded T-joint, the larger the leg length, the greater the bending fatigue
strength. The increase of the horizontal leg length rather than vertical leg length contributed to
the increase in bending fatigue strength.

(2) One side fillet welded T-joint with edge preparation showed higher bending fatigue
strength than that with twofold-large leg length and without edge preparation.

(3) In one side fillet welded T-joint without edge preparation, both manual welding and
automatic welding were carried out with same condition.. In this case, automatic welding
showed deeper penetration and more increased horizontal leg length than manual welding, so
that automatic welding offers greater bending fatigue strength.
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(4) For one side fillet welded T-joint without edge preparation, the ratio(h/t) of the leg
length (h) and the main plate thickness (t) in which toe crack can occur was 1. 2 over

(5) In one side fillet welded T-joint with edge preparation, the burn through led to reduced
bending fatigue strength. However, this bending fatigue strength was higher than that of one
side fillet welded T-joint without edge preparation and with a larger leg length.

.M B

& F2EAA FAEH o
& R 928 Ad 2dn JHEHTEES
of A D Qe §hol e & Feolth =7
o $RAEFHT o] FoIAWA TY B G0l S
A AN SEel §h3E AN, FATY
HEEEAZ §SAol BAHT, 0|2 A A
584 220 Aol FAHE A 43
E g2 Te ATE w4 SusA 2ol A

APERANA B2 TAE e F U I

Aol QoI M E Table 13} o] E71F FAHLE ¢
) B &£ido] w24 o), gdatr ErkE FA
S AT 7S o3 EAS Ao 7HEEh o
S8 ZAEd W =L Hbrt lojof gt
Ho PSR J24Ed Y g A7t
e n AN, TH HALHo|eAe HA=R
L, O FME FRHGE4E B3 A7E |
E3 Aot} £YREHE 2= T HH LA
olgAlEe WREEHFE HAHY FER TE ES
oA Fadicl, a2 RERAAM LA, A
e YErFde 3d 2 HE T2 9
27 Qe T ddgHolAE AR 3¢
dle FESI} dojur] YEE XF+E AAEY
27} e,

ojo] E AT ME TH AREHo gAY &7t
fr-F 2 S0 we FHHEAE
ZAeke] T8 HALHol-gA A2A] £HANF
A AANEE AFeax do =3 g

@ 2 o o

BN ol

AFo) A T4 A0 FUNZAES
gelaty) 8, ndHeR §32 AA He
Azl ols) AR oAl @ FANE
A= AT 2AL T,

2. NHH A U A

B @Gt A-E5 -l AE SM 49047 A}
23 FA7F 4mme! Bl ZmmB-L THO 2 HX|
3led AF}3HTE A type Ol FAE EHEH ¥
lpassZ ZHE84, B type ol Al E71EetA &
I lpassE AHEEHIA A, C type o) &A= 7
FEA &3 lpassE FEEHEYCh D, E F
type Ol SAE S7HEEA ¥ 7 2, 3, dpassE A}
838 deddelrt ot HEE AT G
type °] &A= & Atolol gapE 2mm FA)}o] wkz}
T e EEeR 450 s £33

lpassgd A%, ¥ A g2 1passe]
A A Zage] ddsE 78 EE Ug A
33 webA & T8t ST 2A AHEE o
AANFTE AZE o] FAE ANt 9o EiFn
EdE tolgACIA R FR1Ee Rgor) 7t Y
22 0, 5mme| 3151t}

Fig. 12 7 type 840l &A 4 MFolt). 4+ &
HolgAe -2 £HE P44 Table 26
ERQIT

A&7 A VAR AT 88tz Ad-2 Table 33
Table 49 &23F49] 7iAAR AHAn gszde
Table 59} Table 6o Ve QA T]

HZAIEHL S0l &ANA Fig. 29} o] H

Table 1. Reduction of time depend on edge preparation omission

box girder type
edge preparation omission

manufacture of 1 type box girder of
A company {minute)

manufacture of 2 type box girder of
A company (minute)

reduction of edge preparation time

26

23

reduction of welding time

30

28
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(b) B, C, D, E, F type weld joint
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Fig. 1 Schematic diagram of weld joint
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Table 2. Shape of weld zone and welding condition
condition Leg
Shape of  [length(mm)| Edge Current | Volage | Vvelding | Diameter | v\ o | Shielding
. . |Pass speed of wire
weld zone (vertical X | preparation 0] W) (cm/min) (a) process gas
type horizontal)
1 Ar 80%
A 3x9 ©) 320 29 35 1.6 automatic
pass CO, 20%
1 Ar 80%
B b— 9%10 X 350 | 40 3 16 | automatic
pass CO. 20%
1 Ar 80%
C 3__) 13x8 X 350 40 35 1.6 manual
pass CO, 20%
palss 350
Ar 80%
D % ? 10x11 X 25 35 1.6 automatic
9 CO, 20%
320
pass
R
— pass
9— 2 Ar 80%
E ( 0 13x14 X 320 26 35 1.6 | automatic
pass CO; 20%
- 31 20
pass
11 s
J— Pass
2
300 Ar 80%
F ;__2 14%17 x p‘gss 2% 35 1.6 | automatic
280 CO. 20%
L | Pass
4
pass 280
1 semi- Ar 80%
G 5% 12 o] 250 23-35 35 1.6 .
pass automatic | CO, 20%
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Table 3. Mechanical properties of plate (SM 490A)

Rolling | ... Tensile Test
direction | . P T. S EL.
{kgf/m) (kgf/nm) (%)
L 39.8 54.6 2%
C 39.5 54.1 23

Table 4. Chemical composition of plate (SM 490A)

chemical composition (wt. %)

ZAL - olHE - ey 25

454

Table 7. Dimension of weld zone

C Si Mn P S Nb

L 5 Metal Touch
0.13 0.41 1.12 0.016 0.012 0.03
/_\/
Table 5. Mechanical properties of weld metal
dimension
Y. P. T. S EL. [L V. Heat treatment . 1 2 3 4 5
(kef/m) | (kef/me) | (%) | () | after welding oo
46.94 | 5510 | 31 | 140 a}‘*;r'evgggffg A 3 | 10| 2 | 3 | 9
B 9 6 6 4 10
Table 6 , . C 13 2 0 | 5 8
able 6. Chemical composmoq of weld metal D 0 1 3 7 m
Chemical composition (wt. %) E 13 4 8 2 14
C Mn Si P S F 14 2 10 2 17
0.00 | 0980 | 0.440 | 0.010 | 0.010 G b u 1 ]2 )1
PCD-200A

/
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(unit : mm)

Fig. 2 Schematic diagram of bending fatigue test
specimen
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Fig. 3 Schematic diagram of bending fatigue test

system
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Fig. 4 Shape of F. E. M analysis modeling

Fig. 5 Shape of F. E. M analysis modeling fillet
vicinity
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Fig. 13 Fatigue test result (A S: stress from 113mm
from Toe)
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