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A Study on the strength improvement in weldment

by the impact loading

C.S. Lee*and Y. S. Yang*

{ Abstract I

mer Peening(8] ™ 3])

It is well known that during the oxygen cutting process residual thermal stresses are produced in weldment. The local
non-uniform heating and subsequent cooling, which takes place during any welding process, causes complex thermal
strains and stresses to finally lead to residual stresses exceed to the yield stress. High tensile stresses combined with applied
structural load in the region near the welded joint can give rise to distortion, brittle fracture, change of the fatigue strength
and stress corrosion cracking. The appropriate treatment of the welded component which reduces the peak of the welding
residual stresses is believed to lower risk of the fracture during the service of the structure. In this study, the impact loading
in oxygen cutting frame was applied to reduce the residual stress. After applying the impact loading, redistribution of resid-
ual stress was measured by cutting method and the effect of fatigue was tested.

Key Words : Residual stress(FF-2-3), Impact loading(3=7 &}3), Fatigue test(Z] £ A] &), Heat Affected Zone(d < gk+), Ham-
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Table 1 Chemical composition and Mechanical properties

of SAE1027
Chemical C Mn P S Al Si
Composition; 021~025 | L15~135 | 0021 | 0015, | 0005, | 030,
Tensile Yield Fatigue Elastic
Mechanical | Strength | strength Elongation | Hardness Strength | Modulus
propertes | (kgtm | by | 0 1 BTNV tem | gt
873 713 12 269~331 369 21,000

At ALS® AHe 2 Modified SAE 10272 A
Table 114 ¢ 4 2150l AAFE7} 87kglme o]
17 50|t} 8o oy (Hammer Peening)& kel ol A
Herbsg WS datden, 21 &0l 18mm<l
Hekdo] HEA7) 3, 1.75kgl %9 P E o
FAd o2 AR & A
6003] A8kl ch

el
HHA 2H e e

E L
o2 Ju PO

5 oo

AFEEeY AR7E FAHRE A €4
of o o st ofg Feglel YAH
Az, 7k M
Fapgol A4

O.

pe, 4T T
ox
olo

v

o

ad
e
=

e

ol

o

(ol e ol

N

S

e, _’i

oo
AL
=
)
]
olo
I8
rlo
_&3

f

-

lo

fru

>

fa<
o
oj
d
e
=2
o,
2

ofN
=

>
X
a
fu

HimloxL:irE_%oﬂ

o -

ot

>

ful

2

©

a

of

;9,
s

éi 23317 9% °02¢ & =¥ (Hole
Dnlhng)‘%i,X-*d 3y, Ak, HAAR I, 287
W AR AWl den b de] AHgHT e
w e Hohwa & sy XA Aol

Hye

#3E

Table 2 Specification of Strain gage
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Fig. 8 Photograph of SEM During the Fatigue crack
growth(a:initial crack region, b.c : crack propagation
region, d: final crack region, e: final region of specimen)
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