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Abstract

As the industrial society develops rapidly, the weight reduction and high strength are gradually
demanded . In case of the welded joint for the rolling stock which receives the repeated load, the
fracture can be easily occurred. However, the durability and fatigue characteristics can be improved if
the shot peening technique is applied. The optimal peening process should be applied to the metal
surface because the over peening can lower the durability of parts. Thus, the fatigue characteristics and
Fractography of welded A6061-T6 alloy for a rolling stock were studied in the paper. The optimal
peening condition and Fractography were examined. The experimental result show that over peening can
lower fatigue life caused by micro crack, fold and incrustation. The fatigue life of welded A6061-T6
was tremendously improved.
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Table 3 Chemical composition of A6061-T6 (wt%)
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Table 1 Chemical composition of AA5356
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Fig. 2 Optimal peening condition of A6061-T6

Table 4 Mechanical properties of A6061-T6

Ultimate Yield Elongation
strength strength o
Element| (MPa) (MPa) (%)

Base |Weld| Base | Weld | Base Weld
metal | joint | metal | joint | metal joint

A6005-
T6

315.5(193.4] 265 | 143 | 16.5 4.34

eyl G ke 2
A8 Agxor gy e Ll (Aleme
intensity)°ll W ]
Fig. 2(@)& AIZF o w& o
o] WstE yEd Flolth AFEFE AZte] &

S = 2ol Hzsgel =

W A W2y Ae2e Aglom 12¥
o] Az stwA el At

Elubth bR A & Fig. 2(b)ell A=
Lo wet g2 o] 718t 40m/sE
./_‘l:tdo] Az} 7FAdle] FANESE 70m/s
T 40m/s9} HlaLEke] T o] A ]
S ootk Wby H4e) 9dREs

ox o Mz 2
(o]
o, M= mL

N >
— - —
oft
©

B~
it
o

[e]

N
i Ti‘ .1]-)

o HU

g\l
2
o
e
o
o 2ol

o
it

Bowrel Ha ALY WzAd & A
Aol sher GRo] ol W AFEA ee
A@e] A% ol A AA Ageht Ax

TGl A Dok

om W 3y

(b) Magnified crack of welded zone
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(d) Magnified closed crack of welded zone
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Fig. 3 Variation of crack generation by shot

peening
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Fig. 4 Variation of plastic deformation and

coverage by shot peening
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Fig. 5 Surface of over peened specimen
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Fig. 6 Magnified over peened specimen

T #HH 993 e ¥ Tadws g
Fractography ©]T}. Fig. 62] (a), (b)olA &=, %

P =5 e A e AstE
715 "4 3 P (micro-crack)s &3] #F &
Aon o= & As xWd FHYFHTS
AA 45 IFSESE A7l 92 FHES
AeA 7= Fa AR AlRET. w3 Fig 79
@2k (b) & Aol /\“tﬂﬁéoﬂ olg gEnt

o] #FH= HA B Gy eWIde AS
a8 271 Aol HE Aow L#N®
Aze g da(fold) 2 F574EEA
(incrustation)S &4 &3] #z & 4 9t} o]

24 oo A9 BEd oA g &

272



o;me.-p/

eening
condmon

| X350

15.0kV 11.0mm x35( 2007 100um

) : mEEEEREEEE
15.0kV 12.0mm %350 5/25/2006 100um

(b) Over peened specimen(70m/s, 12min)
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