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Abstract

The effect of heat input on the content of residual 8-ferrite and the hot cracking susceptiblity
in the austenitic stainless steel overlaid on the carbon steel was studied in the range of heat input
from 7.5 to 15.1 KJ/cm. Present study shows that residual 8-ferrite content in the overlay is mainly

determined by the dilution of the base metal (carbon steel) which is in turn affected by heat input,

i e. the amount of djlution decreases as heat input increases. Accordingly, higher heat input results

in a substantial increase in Cr equivalent but a little increase in Ni equivalent due to the less dilu-

tion of carbon from base metal. This fact can explain the result obtained in this study, i.e. the

_ferrite in the weld deposit made with higher heat input. This in turn causes

higher content of &
more resistant overlaying weld metal to hot cracking.
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Fig.1. Hot cracks occurred in the austentic stain-
less steel weld metal in the joint of car-
bon steel and stainless clad steel (a), and
their detail microstrcture taken at the
cracked region.
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Fig; 2. SEM fractographs of hot crack.
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Table 1. The chemical compositions in
weight percent of base metal
and filler metal.

17{ Sianr Pl s ‘Ni[ cr | Mo
Cimto-70y0- 18- 211.07] 0014 0.004 —| —| —

F. M, 0.0
(Eatmory 10.0300.75|1. 89] 0.030] 0. 004111, 411.3[e3.1

Table 2. Welding condition for the austeni-
tic stainless steel overlay.

Voltage ’ Speed Heat Input
5% | Curent(A) (em/min) | (KJ/em)
52.5 7.5
20 220 40. 5 9.8
31.1 12.7
26. 2 15.1
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Fig.3. The variation of ferrite contents in the
austenitic stainless steel weld deposit
made on the carbon steel using various
welding heat inputs.
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Fig. 4. Microstructure of the austenitic stainless
steel overlays welded with(a) low(7.5K]/

cm) and (b) high welding heat input(15.
1K]/cm).
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Fig.5. The change of the carbon steel dilution as
a function of the welding heat input.
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Fig.6. Macrostructure of the austenitic stainless
steel overlays deposited with various
welding heat inputs.
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Fig.7. Delong diagram showing the change of
the ferrite contents with decreasing heat
input.
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Table 3. The chemical compositions in weght percent of the austenitic stainless steel
overlay deposited with various welding heat inputs.

Heat Input (KJ/cm) C Si Mn N Ni Cr Mo [ Creq , Nieq
7.5 0.10 0. 66 1.64 0. 044 7.86 16.5 0.12 17.61 13.00
9.8 0.09 0.69 1.69 0.045 8. 68 17.6 0.12 18.76 13.07
12.7 0.08 0.72 1.69 0,051 9.50 18.9 0.12 20.10 14.29
15.1 0.07 0. 66 1.53 0. 055 9. 96 20.1 0.13 21.22 14.48

Creq=Cr-+Mo+1.58i+0.5Nb, Nieq=Ni+0.5Mn+30C+30N, Nb:trace, S:0.004, P:0.027-0.030
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Optical microstructure showing a crack
propagated through cell boundary after
Varestraint test.
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Fig.12. SEM fractograph of a hot crack formed
in the Varestraint test specimen.
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