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Abstract
In this paper, the process parameters of thread rolling were designed based on the numerical analysis results. Firstly, the

effective analysis conditions that guarantee the reliability of the analysis results were found. To find the effective analysis

conditions, the analyses were carried out for various numbers of teeth. And then, the effects of the process parameters

such as tool shape and temperature on the thread rolling performance were investigated. The formability in thread rolling
process was evaluated in terms of Cockcroft-Latham damage value. In order to evaluate formability, Cockcroft-Latham
damage value was normalized by the critical damage value which was obtained from the analysis of uniaxial tensile test.
The analyses were carried out using DEFORM-3D. The results showed that the flank angle and crest round had an effect
on the thread rolling load. It was also shown that temperature had significant effects on the effective strain distribution,

rolling load, and damage. With the reduced formability of stainless steel at higher temperature, it was shown that the

normalized damage values increased as the process temperature.
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Fig. 1 Thread rolling process using (a) roll die and (b)
flat die

59 ges, upEAS, AAY 7HsAE s G
g Az i AYUE el #e AT4],
counter flow2] AU E rjo]e] Mo #
g AT5], AAY frE, ¥ A, A 4
o] & gk Az &gk A (6], =F P
gt v @A o] w2 by A7), gl
v A et thol 2~ gHe] gk AF[8]

sol Atk Ax Aol I Age diFE 9kt
goll w3 Ao, E3F ¥ I AT
7e glvtar = g ok =3 Az A o

@2 ol ofd

bAoA sl Alztel wo] sgERR, o
o ATEE L 224 8 T :
& AT E Y HolaE ol 8d Hx¥
DEFORM-3DS ©]-g38le] S=a)a}git). & 4]~
=olal A3 AHE 47 S8, A9
ASA7IAA s & FAste] side] Aot
Bgsr] srel sl 2adh Ha A< )
FE Fefaiint. agla, 8 el mE S
Tt slMe] Axs EXPO}L e axre
T ARSI mHTte R 59 J3 492

wol wE NS Fdsel 229 B e
2
=

tlo o 7

e m B ox

2. Lead Screw 229 EH

Lead Screw+ W=E, A €72, PMP, L8]
3l MP35Gol A Stepping Motor] A Aofof Al&
He FEFox a2 a4, ~HRlg s T
T2 o] gHY. B ATFdAE HAAl T4 AL
H 3 E AISI SUS 3042 A& o] 83t AxTA
o M AAS AP, A g8 =4
I 22X wE $H- WP E 5A[9] Table 13
Fig. 20 z+2z} UrEHH%‘iD}. Fig. 20 X9l <¢.813

%3 Lead Screw AZX&4AdA

Table 1 Chemical composition of AISI SUS 304

C Cr Mn Ni P Si S

0.03% (18~20%| 2% |8~12%|0.045%| 1% | 0.03%
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Fig. 2 Stress-strain curve of AISI SUS 304 at various
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Fig. 3 (a) Full model analysis result and (b) detailed
view of Fig. 3(a)
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Fig. 4 Effective strain distribution on lead screw for
the analysis of (a) 4 and (b) 6 threads
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Fig. 5 Effective strain distribution along teeth section

for the various numbers of teeth

1200
Number of teeth=4 6

__ 1100 >
g
s 1000
@ 900
@
&
« 800
2
T 700
D
S
&5 600

500

400

0 0.2 04 06 08 1.0 1.2 1.4 1.6
Distance [mm]

Fig. 6 Effective stress distribution along teeth section
for the analysis of 4 and 6 threads
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Table 2 Damage values for various test temperature

Temperature Damage value
20T 0.521
100C 0.23
200C 0.133
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Fig.11 Comparison of damage value distribution at
processing temperature of (a) 20°C, (b) 100°C,
and (c) 200°
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