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Study on Plastic Strain and Forging Ratio in Radial Forging Process of Barrel

FAN Li-xia ,ZHAO Ke, DONG Xue—hua
(Nanjing University of Science and Technology, Nanjing 210094, China)

ABSTRACT : Objective To study the relation of plastic strain and forging ratios in different deformation stages and the re-
quirements for bore forming in the process of radial precise forging of barrel. Methods The concept of local forging ratio
was proposed, and the relationship of local and whole forging ratios was derived. The increment strain of single forging was
derived from whole forging ratio, and the whole strains of radial forging were obtained. The sinking stage and forging stage
were proposed in the radial forging process of a barrel’s bore, and the effects of their forging ratios on plastic strain were
studied. The requirement of bore forming was proposed, and the actual example of forging was used to proved the require-
ment. Results The calculation results indicated that the axial strain was uniform tension strain and was proportional to the
forging ratio; the radial and circumferential strains changed with the radial position and were inverse proportional to the
square of forging ratio. Conclusion Too large a forging ratio of sinking stage is bad for bore’s forming and a large forging ra-
tio of forging stage is good for bore forming.
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Fig. 1 Sketch of radial forging process of barrel
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Fig. 2 Sketch of deformation in radial forging process
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Fig. 4 Changes of accumulated strain of barrel with forging time
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Table 1 Grouping scheme for researching the effect of sinking stage’s forging ratio on plastic strain
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Table 2 Grouping scheme for researching the effect of forging stage’s forging ratio on plastic strain
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1* 5.75 8.75 3.02 8.32 0.27 0.076 0.325
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