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A Study on Extending Fatigue Life of Welded Joints

by using Hammer Peening Treatment

Tae-Won Song

Department of Civil Engineering, Graduate School,
Pukyong National University

ABSTRACT

Fatigue damages are -beginning to make their appearance as major
deteriorations in_.“steel bridges because - high strength steels were
frequently used welded connections were mainly adopted through weight
minimization,/ of steel bridges. The study on the method for reduction of
stress concentration in weld bead toes and for introduction of
compressive residual stresses as the method for improvement of fatigue
strength according' to post—process of weld bead toes is, actively in
progress.

In this paper, fatiguetests were Icarried out-on out—-of-plane gusset
welded joints and the. effeet’ of the hammer peening on the fatigue
strength was studied.

To apprehend the geometric shape change of welded toe according to
the hammer peening treatment, the flank angle and the curvature radius
were measured along with the change of residual stress. As the
measurement result of geometric shape, the flank angle showed little
change, and the curvature radius increased by 40% when compared with
the as-welded specimen. As the measurement result of residual stress, it

was found that the tensile residual stress was reduced and the residual

Vi



compressive stress was introduced near the toe by the hammer peening
treatment.

As the result of fatigue test, the hammer peening specimens showed
extending fatigue lifespan with the as-welded specimen in the respective
stress range. The fatigue lifespan of hammer peening specimen were
about 5 times in 200 MPa stress range, about 3 times in 150 MPa stress
range and about 5 times in 100 MPa stress range as high as that of

as—welded specimen.
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o, A@AAL B 2 AF= 2d 329049 #H % 80 mm, T
10 mm, Zo] 800mm&l EAel 7 10 mm, Zo] 150 mm, =°
50mmel WelAAE vzl F8d el FCAW(flux core arc welding)<
ol gste] mael ol WALHA G 6 mm= F2a)3eh
AAA dad= 284S AAletlen, AMe] 7 SR =
o] WA A OF o AkE 7] wj it s Al THs 2

=% Agsen.

=

—_

i3

5

<&'§5

(

% 3.1 AEAe] At

28



800

325 150 325
SL
. ]
ni'a
81 ek =
unit : mm
Y 3.2 FEANAA NHE B 2 A F
£ 3.1 g
SRR (%)
7 =
C Si Mn p S
SM490B 0.15 0.16 G 0.019 0.009
® 3.2 7IAA 84
1A A A
Gl FEAE AL A& g A
(MPa) (MPa) (%) (GPa)
SM490B 322 456 25 206
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oA Fmude AFAHP) e JZAFES AASHaL v wske] F
g a3 dig J=2ASES HAESST g aie] tig =27
T A ArE AP oz Hrker] YsiA £1000 kN £ d7) &
oA VEAE7E o]gd] ¥ 3.7 ¥ ol < I2AFS AAFS
ot I ZA A A88tE2 A AT (Sine Wave)e AN L FS o] 83

Fom LHHA(Aoc=0 — 0. )+ 100~200 MPa®l H oA A

max min
Bg AN, tFA tF2 10 kiNez 1At 5 AstE=
= syRslel a7le bef 5~7 Hz 4E= ot} S 1dze] A9A

(AW) 2471= Mdaiddte] @S AR&3SISIaL, Mg 49l AFA
(HP) 470¢] o] tighk HRkESge A3 7bA] silvh. £ 3.4+=
H2ZAIY 255 Yepd

H2ad SAQA HE 2VHdY | A7E SHE] e thelw
(Dye marking)& AAlEodal, w2@d A 12 44 A4S JFHo=
B7kstz] sl 4R AgA NS Hoe TS LAY vHEEEo] 1%
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3.4 ALAAN £Ho] SRl HZAY AE

Category )
Specimen Prax Prin Area AP Ao
of ) W31
i No. (kN) (kN) (mm®) (kN) (MPa)
specimen
1 210 10 800 200 250
2 200 10 800 190 238
3 197 10 800 187 234
4 170 10 800 160 200
5 170 10 800 160 200
6 166 10 800 156 195
7 164 10 800 154 193
8 150 10 800 140 175
9 131 10 3800 121 151
10 130 10 300 120 150
Tl 130 10 800 120 150 M9
12 126 10 800 116 145
AW AT
13 IF1 8 10 800 108 135 5).6)
14 118 10 800 108 135
15 110 10 800 100 125
16 R 1 10 800 81 100
.7 90 10 300 380 100
18 89 10 800 o 9 98
19 82 10 800 72 90
20 0% 10 800 65 81
21 70 10 800 60 75
22 70 10 800 60 75
23 66 10 800 56 70
24 65 10 800 55 70
1 170 10 800 160 200
HPp 2 170 10 800 160 200 =
3 130 10 800 120 150 AT
4 90 10 800 80 100
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Category of Specimen Ao Fatigue life
specimen No. (MPa) (Cycles) Comment
1 250 84,000
2 238 141,800
3 234 136,820
4 200 140,000
5 200 144,000
6 195 188,500
7 193 184,500
8 KB 180,000
9 151 406,000
10 150 444,000
11 150 543,000
AW 12 145 543,000
(A3 13 135 456,000
14 138 1,150,000
15 125 1,121,000
16 100 2,700,000
17 100 1,788,500
18 98 1,788,500
19 90 1,890,000
20 81 7,614,000
21 75 10,000,000 No Failure
22 75 10,000,000 No Failure
23 70 10,000,000 No Failure
24 70 10,000,000 No Failure
1 200 118,500
HP 2 200 721,844
(A 3 150 1,538,062
4 100 10,000,000 No Failure
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