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ARTICLE INFO ABSTRACT

Article history: In the present study, microstructural characteristics of tungsten inert gas
. (TIG) welded AISI409 ferritic stainless steel were studied. The effect of
Received 14 Apr. 2010 . o . .
A ted 7 Jun. 2010 the welding parameters. on grain size, local misorientation and low angle
ceepte un grain boundaries/ was investigated. It was found that the base metal has

Key words: partial recrystallization state. After the joining process due to heating
EBSD cycle, complete recrystallization followed by severe grain growth in the
AISI409 HAZ. A decrease in the number of low angle grain boundaries in HAZ was
Grain Growth observed. Nevertheless the welding plastic strain is an increasing factor for

local misorientation and low angle grain boundaries. This investigation
shows that the final state of strain is the result of the competition between
welding plastic strains and stress relieving from recrystallization.
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Table 2. Used welding parameters
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Table 1. Chemical composition of welded base
metals

Steel C Si Mn Ni Cr Ti

sample | Speed(mm/s) | I(A) | V(v) | Qw(J/mm)
S1 1.03 70 13 583
S2 3.56 105 13 284
S3 3.56 120 13 342

AISI409 | 0.015 | 0.59 | 0.27 | 0.13 | 11.28 | 0.17
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Fig. 1. IPF of the base metal (a) S1 (b) S2 (c)
S3 (d).
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(Grain Boundaies ferrite Local ferrike [31.1%]
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Fig. 3. Distribution of low angle grain boundary
(Iess than 5°) for base metal (a) S1 (b) S2 (c)
S3 (d).

0) “‘/\A)Lg_zt\ o)ucr}bdl‘»m\}arl&qfid



E. Ranjbarnodeh et al., Journal of Materials Science, Vol. 2, No. 1, 2010 52

grain size(p)

base $2(284jimm)  S3(342j/mm)  $1(583jimm)

ailete 53 aly aw g o3Il 4 s (63455 55 S - Jﬁ&
.HAZ

Fig. 4. The effect of heat input on mean grain
size in HAZ.
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1- Friction stir welding

2- Tungsten inert gas — Direct electrode negative
3- American society of metals

4- Rolling direction
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