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Abstract: Recent trends in miniaturization and lightness in portable electronics parts have driven developments in
subminiature screws. This study aims to investigate the thread rolling process of a subminiature screw with an outer
diameter and pitch of 1.0 and 0.25 mm, respectively. Finite element (FE) analyses were performed for the thread
rolling process of symmetric and asymmetric screw threads. Through FE analyses, various process parameters, such
as the horizontal and vertical die gap and the rolling stroke, were investigated in terms of the forming accuracy. The
material flow characteristics in the thread rolling process of the symmetric and asymmetric screws were also
discussed, and the relevant process parameters were determined accordingly. These simulation results were then
reflected on real thread rolling processes, from which the symmetric and asymmetric screws could be formed
successfully with allowable dimensional accuracy.
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(a) Symmetric
Fig. 1 Configurations of subminiature screw threads

(b) Asymmetric
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Fig. 3 Definition of gaps between the thread rolling dies
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Fig. 5 Deformed shapes according to the horizontal gap
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Table 1 Comparison of screw diameter at various
locations (symmetric)

Screw Experiment Simulation Error
number (mm) (mm) Ratio (%)
1 0.932 0.935 0.331
2 0.958 0.956 0.220
3 0.963 0.963 0.041
4 0.969 0.968 0.062
5 0.953 0.945 0.836
6 0.942 0.928 1.552
7 0.894 0.899 0.556

(a) Experiment

(b) Simulation
Fig. 9 Experimental results with measurement locations
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Table 2 Comparison of screw diameter at various
locations (asymmetric)

Screw Experiment Simulation Error
number (mm) (mm) Ratio (%)
1 0.944 0.945 0.106
2 0.954 0.951 0.315
3 0.964 0.965 0.104
4 0.963 0.965 0.207
5 0.961 0.958 0313
6 0.947 0.945 0.212
7 0.922 0.924 0.216
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