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Table 1
Chemical compositions of ductile cast iron and filler metal (wt.%) 2 O pw’ )[f °
C S Mg Mn P 5 Fe Ni
Ductile castiron 3.4 225 0.05 055 002 002 Bal — J9az 5o 1o oz (ailearss 5JU1 diged
Weld filler 1 08 - e - - 43 Bal o Sl o 08,51 1ol
ENiFe—CI . .
il Vgl al gy (o 8 3L S lsLe
Glod jo dalad Xilap S L oo ashad 0,8
Table 2 33 00,5 3w g el 3ue 4,900 €
Mechanical properties of base materials 1 bl Lo 5 4> 0700 6Les s 0,58
As-cast Ferritizing annealing Syt s 5 el 3 e & Las
UTS (MPa) 650 470 - . i )
0.2 YS (MPa) 460 270 - el Sy BT sleo U (2l o 08
E% 5 16 Josz j0 4l olse S8 ole>
Hv 230 200 ‘ . .
CVN () ; 20 - ol 00 00,91 2 6 Lo
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Fig. 1. Schematic of ductile cast iron weld joint design.
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Table 3
Welding data SMAW

G 80 351 (5Lad 0,35 ,0 s i (6,045 42,8 300
Sl 5 S5l olo>

Current: 100 A DC

Travel speed: 100 mm /min
Electrode diameter: 3.25 mm
Preheat temperature:

25, 200, 300 and 400°C

Polarity electrode: positive
Number of pass: 7
Heat input: 0.81 kJ /mm
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Fig. 2. (a) As-cast microstructure. (b) Fully ferritic microstructure, 70 X .
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Fig. 3. Microstructure of FZ and HAZ. as cast without preheat. (a)
70, (b) 280 .
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Fig. 4. Microstructure of FZ and HAZ, ferritizing annealing with
preheating at 200°C. (a) 70<, (b) 280 x.
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Fig. 5. Microstmucture of FZ and HAY, ferritizing annealing with
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Fig. 6. Microstructure of FZ and HAZ, as cast with preheating at
400°C (a) 70 %, (b) 280 <.
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Fig 7. Fusion zone size.
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Table 4
UTS and CVN impact strengths for different welding conditions
UTS (MPa) CVN (D
Weld metal® Weld fusion HAZ 2 mm from HAZ 4 mm from
line weld fusion line weld fusion line
As-cast 430 11 3 4 7
Preheat at 200°C 465 12 3 "] 8
Preheat at 300°C 530 14 6 8 o
Ferritizing annealing 350 45 10 13 15
Preheat at 200°C 450 50 13 15 17
Preheat at 300°C 420 48 11 14 16
"Unnotched.
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