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Influence of repair effect for internal porosity defects on fatigue
performance of heavy forgings
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Abstract: After the internal porosity defects of heavy forgings are forged, the recovery effect of dynamic load mechanical properties such
as fatigue strength is one of the important factors determining the quality level of heavy forgings. Therefore, using the simulation experi-
ment of high temperature forging for cylindrical specimen, the effect of microstructure change on the joint surface for internal porosity de-
fects in forgings under different plastic deformation processes and the repair effect of fatigue strength were studied. The results show that
although the internal porosity defects basically disappear through only one upsetting, the fatigue properties can only be partially repaired
due to the uneven microstructure and small precipitates on the joint surface. By two upsetting and two drawing processes at high tempera-
ture, the fatigue strength of joint surface is basically restored to the performance index corresponding to the initial microstructure state.
Thus, the research results provide a theoretical basis for formulating a reasonable forging process and ensuring that the mechanical proper-
ties such as fatigue after forging are restored to the initial state.
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Fig. 1 Schematic diagrams of material acquisition method for fatigue specimen

(a) Dimension diagram of simulated specimen
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Fig. 2 Dimension diagram of low cycle fatigue specimen

(b) Acquisistion method of test specimen
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Fig. 3 Fracture morphology of fatigue specimen for upsetting deformation
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Fig. 4 Typical defects morphology of fatigue fracture area
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Fig. 5 Typical inclusion morphology I and detection location (a) and energy spectrum analysis result (b) on fatigue fracture
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Fig. 6 Typical inclusion morphology II and detection location (a) and energy spectrum analysis result (b) on fatigue fracture
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Fig. 7 Typical microstructures on repair joint surface of porosity defects

(a) Non repaired area of microstructure ~ (b) Repaired area and matrix grain structure
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