FHSE7AAL

Fatigue Life Evaluation on Compressive & Tensional Residual Stress Induced Materials

and Residual Stress Measurement using Hole Drilling Method

Seung Yeb Baek*t

*Dept. of Mechanical Engineering, Yeungjin College, Daegu 702-721, Korea

FCorresponding author : sandos@hanmail.net

(Received November 7, 2012 ; Revised December 10, 2012 ; Accepted April 19, 2013)

Abstract

This paper Investigated the characteristics of residual stress in weld is composed of typical specimens,

are investigated by using three dimensional thermal elasto-plastic FEM analysis.
in the gas welds were then compared with experimental results obtained by the

residual stresses

Numerically calculated

hole-drilling method. Using the stress amplitude (0a)R at the hot spot point of gas weld, the relations
obtained as the fatigue test results for typical specimens having various dimensions and shapes were

systematically rearranged to obtain the (0a)R-Nf relationship.

It was found that more systematic and

accurate evaluation of the fatigue strength of plug- and ring-type gas-welded joints can be achieved by

using (0a)R.
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Table 1 Chemical composition of the materials

1) Temperature dependant
Thermal properties
2) Initial condition

1) Temperature dependant
mechanical properties
[ ]

I

‘ Heat transfer analysis ‘
I

‘ Thermal stress analysis ‘
I

Welding residual stress fields

Fig. 1 Flow of residual stress analysis
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Fig. 2 3D FEA model of plug and ring type gas welded
joint for stress analysis
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C Si Mn P S Ni Cr N

003 | 1.00 | 200 | 005 | 0036 | 68 | 1619 | 03

Table 2 Mechanical properties of materials

Processing Yield S, Tensile 5. Elongation
management Symbol Mpa 9 MPa 9 (%)
(kgf/mm°) (kgf/mm?)

Solution T. | LT > 2156(22) | = 5488(56) > 4

DLT | > 3430(35) | = 686.0(70) > 39
sm;ﬁiass ST | > 411642 | = 4670 | =3
HT | > 636070) | = 9310 %B) | = 19

Yield S. : Yield Strength / Tensile S. : Tensile Strength
Solution T. @ Solution Treatment
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Table 3 Temperature conditions for the welding
residual stress analysis
Young’s modulus(MPa) CTE Density | T.C.(W/mk)
19.35(Base metal)
12.3 8012 16.7
21.91(Joint metal)

C.TE : Coefficient of Linear thermal expansion
T.C. : Thermal Conductivity
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L A, B,C D:
(x,y,2=0, Mx, My, Mz=0)

Fig. 3 Residual stress of TS type gas

welded lap joints

analysis
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Fig. 4 TS-type welded Specimens subject to tensile- shear
load
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Fig. 5 Strain gauge location for the welding residual stress
measurement
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) P —:— giﬁcr;mcm | distribution
100 { \ Welding type type Welded jgint type . Nugget

G l \ (Lapped sheets) (plate thickness) diameter (mm)
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300 Rm(gzg’pe 9R-3| ST01+DLT0) 2.0X30
Distance (unit:mm) 9R-4 | HT(5+HT25) 20X30
Fig. 6 Longitudinal welding residual stress distri— bution 2R-5 | DLT(1.5)+DLT(2.0) 2.0X30

at the plug and ring welded joints
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Table 4 Gas welding condition

Welding GMAW Semi-auto robot
Welding time(Cycles) &
Pass 1
Current(A) 1007200
Welding Voltage range(V) 12714
Condition | Tyavel speed(cmy/min) 8712
GAS(%) AR 9%
Flow rate(1/min) 18720
Filler metal AWS ER 308L
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Fig. 7 Stress distribution of gas welded joints
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