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An Investigation of Thread Rolling Characteristics of Titanium Micro-
Screws according to Die Design Parameters

o|xX|2!, ZUzZ?, vt 2
Ji Eun Lee', Jong-Bong Kim? and Keun Park'#

2 M2otst7 lathstn 7| A REsXI=stat (Department of Mechanical and Automotive Engineering, Seoul National University of Science and Technology)
# Corresponding Author | Email: kpark@seoultech.ac.kr, TEL: +82-2-970-6358, FAX: +82-2-974-8270

1 M2akst |athstu 7| AAARIC|XIR1Z St (Department of Mechanical System and Design Engineering, Seoul National University of Science and Technology)
Sh

KEYWORDS: Micro-Screw (0tO|=L2 LFA}), Thread rolling (LtAt Z125), Finite element analysis (282 AsH4d), Roling die (HEZE),
Chamfer height (2I}7] &0])

Micro-screws can be defined by their outer diameter of generally less than 1 mm. They are manufactured by head forging
and thread rolling processes. In this study, the thread rolling process was numerically analyzed for a micro-screw with a
diameter and pitch of 0.8 and 0.2 mm, respectively. Through finite element (FE) analysis, the effects of two design parame-
ters (die gap and chamfer height) on the dimensional accuracy were investigated. Three combinations of chamfer heights
were chosen first and the corresponding die gap candidates selected by geometric calculation. FE analyses were per-
formed for each combination and their results indicated that the concave chamfer height should be less than 0.3 mm, while
a 10 ?m difference in the die gap might cause degeneration in dimensional accuracy. These results conclude that ultra-high
accuracy is required in die fabrication and assemblies to ensure dimensional accuracy in micro-screw manufacturing.
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Fig. 1 Dimensional configuration of M0.8 micro-screw
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Fig. 2 Design parameters related to thread rolling dies
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Table 1 Three analysis cases for different chamfer heights

Case Case 1 Case 2 Case 3
¢y (um) 30 20 20
¢, (Lm) 30 20 30
h' (mm) 0.1132 0.1332 0.1232
Wain (M) 0.5436 0.5036 0.5236
Winax (IMmM) 0.5568 0.5368 0.5468
w (mm) 0.55 0.51/0.52/0.53 0.53/0.54
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Fig. 4 Analysis model and boundary conditions for the thread
rolling process
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Fig. 5 Stepwise deformed shapes and effective strain distributions
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Fig. 6 Change of the outer diameter with an increase in the rolling
stroke (Case 1)
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Fig. 7 Stepwise deformed shapes and effective strain distributions
according to the die gap (Case 2)
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Fig. 9 Stepwise deformed shapes and effective strain distributions
according to the die gap (Case 3)
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