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Repair Welding of Spheroidal Graphite Cast Iron
—Study of Mechanical Properties of Deposited Metal—

Hirohisa MASUMOTO™!, Takumi FUSHITANI**, Takaaki SAKAMOTO**, Hajime SHIRAISHI*'

Abstract

Fusion welding is considered suitable for restoring damaged cast iron components in a short time. However, with
this type of welding, a rapid cooling of the weld metal can transform cast iron to white pig iron, in which cracks can form.
In this study, a new welding method for repairing cast iron was proposed. The effectiveness of this new method was
evaluated by analyzing the microstructure of the deposited weld metal, static test methods, and fracture tests using
dynamic tests. The results of the analyses are as follows. (1) The proposed method produced a deposited metal that was
either entirely spherulitic graphite or partly non-spherulitic graphite. Total ferrite, bulls-eye, bulls-eye + cementite, and
cementite + pearlite + ferrite microstructures were observed in the matrix. (2) The specimens were collected from the
deposited metal fractured at the parallel section of each specimen for both tensile and fatigue fractures. (3) Fatigue
fracture surfaces of welded bulls-eye metal members subjected to ferritization treatment at 700C for 72 ks showed
striation characteristics of the fatigue fractures. (4) The relationship between the tensile fracture strength and the
fatigue limit of the deposited metal obtained using this welding method was the same as that of conventional structural
steel (fatigue limit=0.5Xtensile fracture strength).
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Fig.6 Macro photos and SEM images of fractured area by tensile fractured test
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Fig.7 Macro photos and SEM images of fractured area by sharpy impact test
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Fig.9 SEM images of fractured surfaces by Ono type rotary bending fatigue testing machine
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Fig 10 Effect of annealing treatment on the microstructure of deposited metal type B 2
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Fig. 11 Effect of annealing treatment on the microstructure of deposited metal type B 3
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(a) Deposited metal (b) With heat treatment
(oca:213MPa,N:5.28 X 10°%) (0a:298MPa,N:1.66 x 10°)

Fig. 13 Effect of heat treatment on the SEM images of fractured surface
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Fig. 14 Relation between tensile strength and fatigue limit of deposited metal
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