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Abstract Large cast iron structures are used in casings and pipes in shipsand chemical plants. Broken
parts in the casings and pipescan result in failures even when stresses are below the yield strength of
the part's materials. Fatigue failure of a large cast iron structure is inevitable due to the design
constraints and low reliability of the material strength. A small structure can be repaired by welding, but
a large structure cannot because it cannot be preheated slowly and uniformly. This study shows that a
large structure can be repaired by a cold joint method using a crack repair screw. Large cast iron
structures were manufactured by GC 300, and their design stress is below 3.5 MPa. The tensile strength
on notched specimens repaired by crack repair screws was 8.2 MPa. Therefore, the safety factors of

structures repaired by crack repair screws have a value above 2.3 and are considered to be high values.

Keywords : Large Cast Iron Structure, Fatigue Damage, Crack Repair Screw, Tensile Strength Test, Safety
Factor.
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(b) HIP(High and intermediate
pressure) turbine lower casing

(a) Guide bearing
housing

Fig.1. Failure case of large-scale cast iron casing
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Fig. 2. Mechanism of crack growth arresting force
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Fig. 3. Crack repair method using cold mechanical
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Fig. 4. Concept and 2D drawing of crack repair screw
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Table 1. Mechanical properties of GC 300 and SUM 43

Item v . Tensile Tensil
Density oungs Poisson’s Yielding enstie Hardness Elongation
3 modulus strength
(kg/m’) (GPa) rato strength (MP2) (HB) (%)
Material a (MPa) @
Specimen
(GC 300) 7,700 80 0.21 202 286 194 1.2
Crack repair
screw 7,700 200 0.3 550 880 90 25
(SUM 43)
Table 2. Tensile test results of the specimens with and without notch
Nominal Nominal Aver? se
. . . . . . Load . nominal
Kind of tensile test specimen section dimension tensile strength
(mmx mm) ) (MPa) strength
(MPa)
70x15 302,400 288
smooth tensile test specimen 286
70%15 298,200 284
56.04x15 5,800 6.9
56.39x15 6,641 7.9
Deep-notched tensile 56.39% 15 6.977 83 82
test specimen repaired by 9 screws
56.39x15 7.313 8.7
56.39x15 7.902 9.4
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