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Repair Welding of Spheroidal Graphite Cast Iron (Report 2)
- Study of Mechanical Properties of Weld Heart Affected Zone —
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Abstract

As a continuation of the basic research for repair welding of cast iron, in which it is difficult to obtain the same characteristics
as those of the material by melt welding, the effect of preheating and post heating was investigated to slow down the cooling rate after
welding, using high tensile steel as the filler metal based on the knowledge obtained in the previous report. This method was evaluated in
comparison with welding members using Ni-Fe additive metals, which are frequently used for welding cast iron. The following results
were found:

(1) In welded members using Ni-Fe additive metals, ledeburite was observed around the graphite in the heat-affected zone near the
melting boundary line. In the heat-affected zone on the base metal side, perlite was formed around the graphite.

(2) After preheating to 450 °C and welding with high-tensile steel-type additive metal, the heat-affected zone of the weldment was
annealed at 450 °C for 21.6 ks. The main structure of the heat-affected zone of the weldment was ledeburite.

(3) The fracture morphology of weldment with Ni-Fe based fused metal was observed. Tensile rupture occurred from the base metal side
when the base metal was FC200 and from within the welded metal when the base metal was FCD450.When the base metal is FCD450

and high tensile steel metal is used, the fracture occurred from the base metal side.

(4) Fatigue tests were conducted using FCD450 as the base metal and Ni-Fe based additive metal as the welding material. Some of the weld
metal contained weld defects, and some of the weld metal was ruptured starting from the defects. In the case of weldments using high-
tensile steel metal additive metals, fracture occurred only at the heat-affected zone of the weld. The S-N curve values were closer to those
of the FCD450 base metal than to those of the Ni-Fe base metal.
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o VISR THIW B8RRI R ORI B O L FALA A R 9. B58KI3 R 1IR3k Ak BEasksk FC200 K& UNERIR
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Table 1 Chemical compositions of material used Table 2 Welding condition

(a) Base metal of used Condition

Base metals Chemical composition (wt%) Wire diameter | 3.2mm®

Feeding rate 3.8mm/sec

F'a'i‘fog’{",‘:‘g‘z“;o‘;as‘ 3.49 C-1.94 Si-0.37 Mn - 0.028 P-0.02 S - Fe
Welding current 400A

Spheroidal graphite _ . _ _ _ .
cast iron (FCD450) 3.62C-261Si-04 Mn-0.034P-0.07S-0.034 Mg - Fe

Welding voltage 21V

Welding speed | 10mm/sec

(b) Lubricated metal for arc welding Overhang length | 45mm

20
Lubricated metals Chemical composition (wt%) — —
Ni-Fe type 1.18 C - 56.8 Ni - Fe (50Ni-50Fe type)
! [Te)
HT type 0.07C-1.12Mn-0.73 Si - 0.22 Mo - Fe & -
Y

Fig.1 Schematic of groove shape
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Fig.4 Schematic diagram of test pieces (unit : mm)
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Macro photograph of weld Section in weld] Macro photograph of weld Section in weld

Used Fe-Ni alloy rod Used HT-typel rod with heat treatment

Fig.5 Macro photographs of weld metal and macrostructures of section in weld
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Fig.6 Microstructures of weld heat affected zone of Type- I and Type- I
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(b) Image of high magnification

(a) Image of low magnification

Fig.7 Microstructure of weld heat affected zone of Type-IV
(Heat treatment condition ; Pre-heat at 450°C, Post-heat treatment at 450°C)
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Fig.11 SEM images of fractured area of Type- I by fatigue fractured test
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Fig.13 Some images on fatigue fracture area and surface of low cvcle of Type-1I (ca :230MPa, N: 1.2x10°)
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Fig.14 Some images on fatigue fracture area and surface of high cycle of Type-1  (ca :289MPa, N :4.9x10%)
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Fig.15 Some images on fatigue fracture area and surface of low cycle of Type-IV (Ga :300MPa, N : 6.9x10%)
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