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Abstract

In the present study, the microstructure and Charpy V notch toughness of multipass CO. FCA
weldment in three different heat inputs(1—3 KJ,”mm) were investigated. The weldments using two
different domestic FCAW wires(AWS E71T-1 and E71T-5 equivalent) in C-Mn steel were chemically
analysed. The following conclusions can be inferred.

1. T-1 wire Showed a stable arc transfer, less spatter and harsh, a better bead spreading and
easy slag removal, whereas T-5 wire suffered from the arc stability, which tended to increase spatter
and produce a more convex bead.

2. The microstructures of the top beads of the weldments in three different heat inputs consisted
of coarse—grained boundary ferrite and Widmanstatten ferrite side plate with increasing heat inputs.
The modest fraction of acicular ferrite in the two wire weldments was observed in the 2KJ.”mm
heat input.

3. The fine —grained reheated zones of both welds consisted of a duplex microstructure of polygonal
ferrite and second phases.
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4. The basic flux weldment of T-5 wires showed a higher Charpy impact property than that of
T-1 wires because of a higher fraction of acicular ferrite in the weld microstructure.
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Fig 1. Schematic Illustration of WM—CCT Diagram
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Table 1. Welding Parameters

}({St/ Ir?u’;]u)t Arc Voltage(V) Current(A) w(e[l:;liri?:; d Number of Pass
1 23 160 220 10
2 23 240 160 6
3 24 260 120 4
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Table 2. Chemical Composition of Flux Cored Wires

Element C Si Mn P s Mo Ti Ni
Wire
T-1 0.050 03 0.4 £0.05 0.014 0.1 <01 0.05
T -5 0.034 0.3 0.5 {0.05 0.015 0.1 0.1 {0.05
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Table 3. Chemical Composition of Weld Metals with Different Wires and Heat Inputs (Wt %)

Wire I({St/ln‘:f:)t c Si Mn P s Mo Ti Ni 0
1 0020 | 066 | 10 | €005 | 0017 | o1 | <01 | <005 | 0083
T -1 2 0040 | 063 | 12 | <005 | 0016 | 01 | <1 | <005 | 0102
3 0050 | o064 | 11 | <005 | o016 | o1 | <01 | <005 | 0060
1 0057 | 046 | 15 | <005 | 0011 | 01 | <01 | <005 | 0063
T-5 2 0049 | 044 | 14 | <005 | o012 | o1 | <01 | <005 | 0060
3 0056 | 043 | 13 | <005 | o012 | o1 | <1 | <005 | 0047
o sl AQY Rwol FasA FrEL 1

42 &% H|0|= DfMZEZ

Fig. 2(a) %} 2(b)= &4 dE%Fe] 247 3% 1K]
/mm$] &3 @RHLRE Fulolme FRHz

A (columnar) & thEd 2 LA T3 EHAA

i

Fig 2. Macrographs of the Multipass Flux Cored Arc
Weld Showing Columnar and Reheated Zones
as a Function of Heat Input (4X)

(a) 3 KJ/ mm (b) 1 K]/ mm
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Fig 3. Photomicrographs of Top Bead(Columnar) As a Function of Heat Input(KJ.” mm)

EnT-1-G@ 1 b2 © 3
E71IT-5 (1 ()2 ()3
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Fig 5. Photomicrographs of the Microstructure of the Columnar Zones As a Function of Heat Input

(KJ/mm) (E71T~5)

(1 b 2
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Fig 6. Photomicrographs of the Microstructure of the Columnar Zones As a Function of Heat Input

(KJ/mm) (E71T—1)
(a) 1 (b) 2 (c) 3

Fig 7. A Comparision of the Weld Metal Microstructure in the 2KJ./mm of Heat Input Between
(a) E71T—1 and (b) E71T—5 Wires
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Fig 10. Photomicrographs of Grain-Coarsened Region
in the Reheated Region As a Function of Heat
Input (KJ/mm) (a) 2 (b) 3
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Fig 11. Photomicrographs of Grain-Refined Region in the Reheated Region As a Function of Heat
Input (KJ/mm)
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(a) [ ~ 1 KJ/mm — 2 KJ/mm % 3 Ky/mm

n ~nN
N »H
o (=]

HARDNESS, Hvi
n
o
=3

180

WELD METAL

|
+ BM <HAZ

HAZ — BM —l
160 *

10 8 6 4 2 0 2 4 6 8 10 12

DISTANCE FROM THE WELD CENTER LINE. mm
260

(b} | -~ 1 KJ/mm +2 KJmm - 3 KJ/mm

n
»H
o

N
»n
o

5

I(H/ | L \

{
,f
180 -

HARDNESS, Hwvt
nN
o1
=]

/_\0

5\.,/'\"*’

FBM+HAZ +——— WELD METAL —— £ HAZ =—— BM —

160
i0 8 6 4 2 0 2 4 6 8 10 12

DISTANCE FROM WELD CENTER LINE, mm

Fig 12. Hardness Profiles of Welds with (a) acid flux
wire and (b) basic flux wire.
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