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A Study on Metallurgical Properties and Fatigue Strength
depending on Bead Height in SAW Butt Joints.

by
H.W. Lee*, Y.T. Shin*, J.U. Park* and H.G. Suk**

e ¢
HoEEE AEDRE old 2pole £FHAl £FHIE Eoldl WE M2 Ee} ofFEd BEXE
228k eE AWS(American Welding Society) Code D119l 2l3hd w275 ZHd)A Bj=izo
7b 18"(32mm) 8 23ER] EIA s st o, AFERE SHA oiFE v)migols) of f
g zistn gt webd B Aol as-weld dElol A9 ‘“3 A FHA R BEzo] 3mmel ¥
ZAHAE A#sto] oA arg 9 HEZAERE WY Hrsidct
Abstract

This paper is a studyv on the fatigue Strength depending on bead height.

According to the AWS CODE DI1.1, reinforcement shall not exceed 1/8"(32mmm) in height.
Most of the bead heights exceed AWS rule in actual welding. So we estimated the fatigue
Strength of the as-welded specimens and the removed bead specimens of which height is
3mm with SAW 2 pole process.

As a result, this paper presents that fatigue Strength is not concerned with as welded
condition and removed 3mm bead height, also fatigue Strength obtained as welded specimens
are satisfied with those proposed by the UK DEN, DNV and AWS,
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Fig. 1 Schematic diagram of weld specimen
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Table 1 Welding conditions

Welding

Current|Voltage Speed Heat Input
(A) (V) pee (kJ/on
(arvimin)
Frg | Lead | 1130 | 3 % "
Wl a0 || %
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520
We}di’frajl 80 | 41 %

2.3 g8t =4y

A R &R stz pABxiupme)
Spectrometer(Spectrovac-2000, Baird) 2 33 24
dto] Hike v1Zsto] 2 AYE Table 20 o}
ERiRIT)

24 AFAE

AZAEHE oz A2agon 2=

Y BYPF WPow FHRE 43 23
&l AFHE  AFHstch Y Ane
Table 20, AlgH A4 9 24+ Fig. 20 2z}
LER AT

R15

T_{ e

] S t— |
| =0 —
Fig. 2 Schematic diagram of tensile test
specimen
25 B2 Al

BEAYE viaz v~ Awr)g AMREgo
B ABEE el F 8T 10ket, 315 B 4|
7 1022 sgch



Fig. 3 Measurement of bead contour with
silicon rubber
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Table 2 Chemical compositions of base/weld metal
Identification C Si Mn P S Ni Cr V T s 5 ¥s B E
kgt/'mnt | kgt/'mnt | (%)
Base | g 018 | 010 090 | 0030 f 003 040 | 020 ] 010 | 02 45 320 »
metdl pe max. | ~050] ~160 | max. | max. | max. | max. | max. | max. ~60 min
(DHZ?
ice) | Bweri| 000 023 | 113 | ooa | oo | oo | 003 | oo | ooz | a4 | 403 |05
First 009 026 115 0015 ] 0011 0.03 003 | 0003 | 0.007
Weld | weld ° i} _
524 H4 34.2
metal | Second - .
009 0.23 1.11 0015 { 0010 | 003 003 | 0002 | 0.006
weld
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Fig. 4 Dimensions of fatigue testspecimen
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Fig.6 Microstructure of weldments

2SR oy ul ggrt At PR
o] ol H3 MuRck M §HFeAM ni=
oj7t ¢} A FAH il ok W LHEF
o] R 29U ] WA HFEG O ¥
& HH{EE AR diEelth

Fig. 62 &334 vlejzz 2R (A)
+= Fig. 58 “Av) siwEHE &%FS(deposited
weld metal)el viizgolth MEux= &334
Zo] g eheat input)o] 52 AXR YA =
o] E(grainboundary ferrite)@e] Z7i=ln Zoig}
g AojHog iAwlete|Elaccular ferrite) ¥
& 7APG ARYA HelE F9of FA B
ol EEo| IAvelelEzM SRl 7IAH

o

i

,
4



66

HAe Yz WeEE B8 A4E Tl ERY
(ferrite morphology)ell < E3
2 e AdAvieledy 2 #AA ok
Z 4 2 FEE FYA7I7] Asixe &3HF-
oz HAgsele|Ert nRER Aol
sl Ao AAYYA sglolEel =gt AHY
HglolE Alol= Eo|E(FSP, widmanstatten
ferrite side plate) 2 A HlojLto E{upper
bainite)?] A4& HAspAAk gep

Fig. 62 (B)= Fig. 59 "B’ 29| uyzx3]
o fHEZF JPF okt AHY Zuish Jo
th o] Jde gHALA s 130Tl
7Fg E 9ot WzhE ZA o7 gk F Aol e}
Wzte 3 vl2dajo|E Helrt 7Hssh &34l
N Hp AEHE Vet &3 o] & 81y
vl Pgdoz s %?ﬂ%i.&é iilﬂ f‘é*éﬂ“ﬁ

n
2 4% aM s N 1%& EX L
14 ol otdake wxB2 o

Ps JX]% F sl Ao ool

Xz
=

Flg :)94 "CreEo] A Z3E Fig. 62 (Ol
JeRigiEd o] 8RS AGREHT) oRF %S

0Tz PRSIt W A s e
oz AYY 2ush FRUT o] SFY 5

o] 9l

Fig. 62 (D)& Fig. 59 "D'efl &gl 2A
of mlhzAoe SHUG] JgS A ¥ D
ol TMCP(Thermo Mechanical Controlled
Process) Z4E 24 g(recrystallized region)
L% o)sto A Aoi e (controlled rolling) & &
71z accelerated  cooling)d  FoZM  as
rolledZrelut normalized’ Btk 1725 9 o)A
3 z23g d& F Utk

3.2 3k AlH

Fig. 7& ¥ % Fde] Fx #¥ 24
Aol g5 ¥ SFFEG dibHeR
AEE Beoln Utk ol FH &3¥I W4
434 2aE gER U8 57 498 U

%k

A

olEl R, ABY, EE, HTE

A 4L AAEl Yl WAEEs =9
ZAEZ AsE 7HAgcin dddh

£d~ 3ol o}aZ&H(Flux Cored Arc
Welding)# 22 A]¥ €Al fusion line HHE
Holl A o) 7 E(peak hardness)7} WepH= vE
15 ABojR = o}l=AEH(Submerged  Arc
Welding)sll 41 A E7} 3814 vehkA] &
= EAo] it} ol AMruz|z otalHA
& Udd 8o E B2 ¥ YAEET) -
2] HojtjolEg} e Az MHHUE HI
glojE % dwelolEr} Ui er A HH
&7} uFoltt.

Yo" 5o mad Wasss $Y
of oA ddeR Hi A= ©h F
o 1xzeg Hgs Bor Mn, Cr, M
Hog HAratie] Qe mvtn HA¥stn

o}

180 00— ® First weld
—l @ Second weld

s
T
7{!6000—4

k3

=
K

- b

«

1)

I
B 140 00—

)
x

AUSERANRLEVS
1
Ei o S A I (L R R L LA B

606 400 200 000 200 400 600 8O0 000 120
Distance from the fusion line(mm)

Fig. 7 Hardness profiles of weld metal
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Table 3 Statistics for the bead shape
parameters

Mean
0 6 | h ¢ | Kt

Items [Freq

As welded| 90 031 140 | 1.38 |23.94{254

3mm bead

. 90 1033|138 1299 23.3912.37
height

Standard Deviation
T
Je 6 | h ¢ | Kt

Items |Freq.

As welded| 90 (0.305{22.63{2.129|1.734

—
o
ol

3mm bead

. 90 10.31 |18.38{052123711.26
height
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