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Massive Phase Transformation of weld metal from Austenite to Ferrite
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Abstract

Mechanism  of  massive  phase
transformation in dissimilar stainless steel
welds have been investigated in this study.
The morphology, quantity and chemical
composition of the massive ferrite and
austenite were analyzed by using optical
microscopy (OM), ferritescope (FS), X-ray

diffractometry (XRD), scanning electron

microscopy  (SEM), electron  probe
micro-analyzer (EPMA), and wavelength
dispersive spectrometer (WDS),

respectively. The XRD analyses showed that
the d-ferrite indicated a higher diffraction
peak than in austenite phase for dissimilar
stainless steel welds. The amounts of

O-ferrite in stainless steel welds also
maintained a higher value during dissimilar
o-ferrite  was
identified to be a Cr-rich and Ni-deplete
phase by Mapping and WDS analysis,
which indicated that

stabilizers of massive o-ferrite in the welds

welding. The massive

Cr element are
during dissimilar stainless steels welding.
Keywords: massive phase transformation, massive

ferrite, austenite, dissimilar stainless

steels welding
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Fig. 1 Appearance of weld metal of dissimilar stainless steels



Table 1 Chemical composition of welded samples

Alloy element (wt.%)
Materials
Cr Ni Si Mn C Mo Fe
304 19.0 10.9 1.0 20 008 122 Bal.
430 18.0 - 0.75 1.0 0.12 1.18 Bal.

Table 2 Welding parameters of dissimilar stainless steels

Welding process GTAW (autogenous)

Materials dimension (mm) 70x25%3

Shielding gas argon

Polarity DC electrode negative

Welding current (A) 100

Arc voltage (V) 11

Travel speed (mm-min™) 120
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Fig. 2 Microstructures of the heat affected zones and fusion zones for dissimilar stainless steels
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Fig. 3 X-ray pattern of dissimilar stainless steel welds
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Table 3 Quantitative analysis of o-ferrite in dissimilar stainless steels with various areas

Ferrite content (%)

Area
Maximum Minimum Average
304 (Base metal) 1.82 0.53 0.82
430 (Base metal) 93.5 82.5 85.5
304 & 430 (weld metal) 67.9 59.3 56.7




3.4 Bk y>d p gt 2
T B AR R 1 i
IEES FEIEE-EY

% 4% A

FT

7 R A B AT

¥ (massive precipitates)i& {7 o ¥ g 4 17 >

Bld(a)s 453 B B H R AT Mg chs 2T 5
Foijood SR 4P -0 AR

BT ARG 2 hi & A% L CreNi ~ %

O-37 A2 4B AR A £ 4R y-i% BT 4iAp A 41

A mwm Fmé ¥ Cr-Ni ~ % aF B2

B (e 5 28y Apehs & o
FHE RS LR NS § B
B bl E o doB 4(b)Fror o 4

PO Y & B AR D2 AR 4oF)
4C)#F7T o @ BT AT Bk AT AL L & D
B G S ABAR 2 0 E Dyt B 4
AP o AT BB AR AR 4K 4R R A D
AR5 yo0 2 ApHE R o
B 55y Hokip it dom LW e
hoy—d AR VB R oy B 4R Y R
FORFRFEAYBPLNRE R

R B R S8 AR A

o fo BF -3 ABARYT 118 0 € ALCHHBAT

c R AT S y-ik Ao 4B

NG~

A0 o Bfs = yod B kip it o

Fig. 4 Mapping elemental analysis of dissimilar stainless steel welds by using EPMA

(a) SE image; (b) Cr mapping; (c¢) Ni mapping
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Fig. 5 Mechanism of massive phase transformation during dissimilar stainless steels welding

(a) initial transformation stage; (b) final transformation stage
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Fig. 6 SEM micrograph of massive ferrite and austenite phase in dissimilar stainless steels

weld metals (a) SE image; (b) BE image

Table 4 WDS analysis of massive precipitates in dissimilar stainless steel welds
Element (wt.%)

Area
Cr Ni Fe C
Point 1 23.2 5.32 89.3 5.22
Point 2 22.4 6.12 89.1 5.24
Point 3 23.5 543 90.1 5.27
Point 4 20.3 7.20 88.4 5.20

Point § 20.6 7.14 88.6 5.19
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