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ABSTRACT

This paper summarizes the results of a numerical study conducted to analyze the effect of selected process parameters on
material flow and thread profile in thread rolling of large diameter blanks. Based on the previous work where a plane strain
mode was found to provide a reasonable approximation of the thread rolling process, the effect of varying thread form,
friction factor, flow stress, and blank diameter on effective strain and thread height was analyzed using the finite element
code DEFORM. This study show that effective strain for flank angle, that blank diameter had important effect on the as-
rolled thread while flow stress, friction factor, and crest round of dies had significant impact on effective strain at the thread
root and crest and load of thread rolling. While the rate of strain harding was found to have an effect on the crest profile, the
results indicate that it is the primary factor responsible for seam formation in rolled threads.
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Fig. 1 Thread rolling process through roll dies
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Table 1 Mechanical properties of SUS 303

Material | Yield strength | Tensile strength | Hardness

(kgf/mm’) (kef/mm’) (HRC)
SUS 303 24.6 62.3 24-31
Table 2 Chemical composition of SUS 303 (%)
C Si Mn P S Ni Cr
8.00- | 17.00-
<0.15 | <1.00 | <2.00 | <0.20 | 20.15
10.00 | 19.00
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Fig. 2 Effective strain for dies round
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Fig. 3 Effective strain and thread force for dies round
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Fig. 4 Effective strain for flank angle
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Fig. 5 Effective strain and thread force for flank angle
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Fig. 6 Effective strain and thread force for friction factor
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Fig. 7 Effective strain for strain hardening coefficient, n
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Fig. 11 Photograph of a lead screw
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