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Abstract

This study aimed at the experimental and finite element analytic investigation of the effect of
preheating on the residual stress of weldment. In this study, an autogenous arc welding was
used on type 304 stainless steel and MARC as F.E. M. common code was utilized in analysis.
The analyses include transient and moving heat source and thermal properties as function of
temperature. During welding, the thermal cycles of four locations in the weldment were
recorded to investigate of the behavior of thermal stress and residual stress.

The experimental and analytic results had good coincidence and show that there are two
factors influencing the formation of welding residual stress in preheat process. One is the
elevation of welding eguilibrium temperature and the other is the increase of amount of heat
input. The former decrease welding residual stress and the latter increase welding residual
stress. Therefore, the cumulative effects result in the welding residual stress not being
improved significantly with preheating in 304 stainless steel.
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Table 1. Chemical composition and mechanical properties of the material used
FRYE (W%) 71AA 43
, . FEAE | ARAE | @AAF | =T
C Si P S Ni Cr Mn (Mpa) (Mpe) (Mpa) 4]
0. 069 0.447 0.025 0.015 8.24 18.58 1.505 260 689 193 0.28
Table 2. Welding conditions used
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sdzd w0 120 (cm/imi) (kJ/cm) (©)
A 130 10.5 8 10 -
B 170 11 8 14 -
C 200 12.0 8 18 -
D 130 10.5 8 10 200
E 170 11.0 8 14 200
F 200 12.0 8 18 200
G 130 10.5 8 10 100
H 130 10.5 8 10 200
I 130 10.5 8 10; 300
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Fig. 5 Distribution of residual stress in CW
specimen with heat input
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Fig. 8 Thermal cycles at various locations of conventional welding process by experiment
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Fig. 9 Thermal cycles at various locations of conventional welding process by F.E. A
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Fig. 10 Thermal cycles at various locations of preheat process by experiment

A e AN de] S/HEFE A BFLHo)
Z715H9 3, PHAIHAAE #Asigen, &3
dgol 22 7ol PHAIHY AFLHol CW
AlHe) gt 2 A Yebg,

2. 87 dAolE EX4En JEFol el
wa Bz LEr Zrstdon) 3044w AT
ol W dARER A3 85U EZRE FDof
A4E 0 3 A=0 Z4EH. 285, PHA
HelME dE&o] S71ETE 43579 P2
7t F7F8kd T,

418

.02 A7&YH H FAelE9 4oz o
FEANA BFEHA FFE "X E dAZE
BEELEY B 4% St F A F
" 899] e, daes &3 IRE&FEY HA
of 34U AHE AU FA= FAAHA 9F
£ v 7] W&ol 304 2H A 2Tl A JEFH
< &4 TRSHE A FL NIIAE €SS 4
3 A& St AFeAh

4.0183% ol &3 AdEFTHE f 9

o] &3t M Fo N HFHA AFSHY £X

Journal of KWS, Vol. 16, No. 5, October, 1998



304 €A 27 EHE AR EH AL G 2 FTLL: HY 7%
Temperature (Integration Point) (-1'0’38; Temperature (Integration Point} m%&? m

1.6

ZoEET

0.8

/

Time (x1000)

(a) Welding condition D

1.6

1
\
\
P
]

-
/
[

0.9

B e e aasan

Time (x1000)

(b) Welding condition F

Fig. 11 Thermal cycles at various locations of preheat process by F.E.A
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