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

Manuscript Received: November 22, 2016 | Revised: December 23, 2016 | Accepted: December 28, 2016

1. M2 g R AYshs F4olM, A 34 Rk A¥st
= $HOE AL di"o] e AEREd Aol AAE A
A AAElM R85 Agsk= EHP‘ 7171 92 49 dsto] LAk *éﬁéé}% 37olt?
st FRgetels Aol ofet shad £ AldE Si%t A L] ggol ddt drrEs degd siE 8 f=
das A A oR AgstE= z*ﬂﬂml AHoR 24 2FR9 ﬁﬂﬂlé A0 122 EWA] 2EY| dx ¥ A2
B LpARe] =87F SRR QIh 24 Whake dRbdoz of & dAAske] st ," 24F LA vz whE 2
ol 1mm ejo]a LA} TA)7F 0.3 mm oJste] A7|= 2 AFPEAo] Wk AT EE A ARet Bt wate] Hxsd
S, Apte] HEuE gar Qe AEdE Asks WA BE T AFEA A7 Holw RS s $igt A
o3 AAYE T Yt A7t AE| gt Al2g] A" &2] o] LAY (Sleeper Fixing Screw)s %
UARZE Agshge] wet UARS ddshe 37d0l= of=teo] AR 2 ARE AT A7 5ol ik
w2t WAte] A9 5782 T (Forging) 5783 A% (Thread 2 A7eldes 2 1Tmm oJske] mpolA R 24y LAl

Rolling) 402 FH¥ic ¥ B4 UpAle] HENS Z3F MO8 U] Aol oier 978 QAsHach. MO8 LAk

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

M8 |SCHEH | IP: 117.17.188.+** | Accessed 2018/01/07 21:08(KST)



90 | February 2017

?1.7

0.4

A,

4.0
0.2

Fig. 1 Dimensional configuration of M0.8 micro-screw
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Fig. 2 Design parameters related to thread rolling dies

dy=d-2 h d—3[ @)

o714 pe= UAKEE] 925 ofn|git.
AxgAold 539 5&57F 240 ddEol tAktol 4
= AL 7ok &3 7HE0o] F242 AR A Alo|
FEch ey Hho] AUAA F5 A 27 589 &
100% A-¢eete 7o Aae g A (w+2n)E
5 A El=dl, ol2idt B4 Abste] uabie] 414
ZA)7]7] 98t F7HZ 0] MY 7181 AALS Ea)A]
o] M9z madE 4 it

oflh

]IOO{'
Eo
lorr

PN'
m°" i

4

\_/ r_‘_l

> o

dyin—2h <w<d,—h' 3)

A7 dii= LPARS] A (ISO) 978714 9] 2agho = ALt

F13kebe AL AMgStel gl A7
Qlek. 941 LPAHES] 0] iy 0.1732 mm
o, 7] 24e] AHE A Agate] 06701 mmE
SEiole. A7) ATRREE L Aes ddat 27] 2419
AL 0.67mm= AAFAC

ol Hho FHo| LM R0l ()2 23] SIshiE
wn] ol (o, c)E AAF Btk BAHOR 2ad LA
oA 30 um HwO] mup] Lol AMGSIEOLE oA
FAZE = 15 um o3l MO8 tho] L LhAo] Aoflis mup]
ol = A4 UEe] GaEE nAE Fad T B 2

Table 1] 5% WA Hupr] o] (e, el whe S84
A WS vlaskgleh. 4 A ®ur] =o)Ql 30 Hm%
G50l 283 A9 (Case 1) A3l o3t Ad 53 1149 W
Q= 0.5436 - 0.5568 mm= A==, AA| FollA] 480l
7F53EE 10 um @92 2ASH off 7153k AAZES 0.55 mm
=2 RIS 7] Eol5 20 um= FA|A 5ol 283t

M,

MES2HS7| S | IP: 117.17.188. % * | Accessed 2018/01/07 21:08(KST)



February 2017 | 91

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

A% (Case 2) 4 &9 7+42] He= 0.5036 - 0.5368 mm=
AArEo] 0.51, 0.52, 0.53 mme] 3717 AAo] 7P=3ke o 5=
Ak THH FHO] ARGl AjFoz FaFo] F Aoz
T & 729 2upr] =0] (e)RF 20 um=E A7) A9
(Case 3)= A4 23 7H49] W97} 0.5236 - 0.5468 mm=E AL
%o} 0.53, 0.54 mme] 27}%] AAo] 7153+e o 2= Qi)
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