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Prediction of Residual Stress in Straightening Process
of SUS304 Wire
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Abstract
Micro-wire made from straightening process invents high added value and it has been adopted many industrial fields.

Therefore, many research activities about straightening process are advanced actively. It is known that fine straightness of

micro-wire can be obtained by removing residual stress induced during the manufacturing processes. Generally, residual
stress is removed or minimized through several drawing processes with heat treatment. In this study, the residual stress at
each straightening process is calculated and monitored by finite element analyses and the main reason of stress change is

investigated.

Key Words : Wire, Straight Line Treatment, Drawing, Residual Stress, Finite Element Analysis, Stress Relaxation

1. A

Ti

AXAE AYD vl4 ZFAH SUS34 <ol
(wirey= WA 9 WHEA ol §53 7|E o]
ofof] wiste] MFEIIHNE FEIIRZ T A
vto]lA2YUE, 4% AFZE Fol & gA AMEH
ek, v AA gpojoie] AMst AMelE ol
ZAZ4L Qste] LKA TieE €A #
AF7F Zus) AFH T o1l
A FAe F8 24L& AAGFH JYE
EUAYUE 52 A4 &4dgle]l FA3k=
ol Ar7t mYY FHE FUH7I
Hof Awtxd o=z A FEAsA "o

=2
gl AL
9 ¥= 54
9% %

e i
i

o,
o
'S
o

£ 5o B 8ol
o
o,
L 2w
o
i
2
_Q'L
X
i o fo o

1. 2ot 2|4 d A ER Y 2 F
2. @FAgtolo]
# A A AE ZA e, E-mail: khy@kangwon.ac.kr

A5 A AL durd o Ql¥(drawing)
A3 F¥(annealing) A & o
d4-5). 2 F L A F AF xHl

Ql T
oA He g% AFSHES AT d€ WA
3 FwHe] wiE £4€ dAE £ e AAe]
ae g 9 FFeHE goloje A4
Wrdel dde uA AF FLE A Al
713 53, % BE R AF W¥ezE vIdc
A4 ¢He sloloje] Rule] FAL AT
AdAA 2 #ES FEste 9ol HE=
gtoloje)] AMAY ¥4 A FHo| gEde <l
T AFEHE 93 gavt sl

olo] 2 AFolME SuUS304 AF wA A
stejole] I ¥4 F gfelojo] EEehw S
$8E fdes WS Foto] A5 3 AS
Rqom, oW 27] AFTH FYL BIisk
LRSS

st AMIIRES|X|/H 167 M65, 2007H/463



Fig. 1 F.E. model of wire

Table 1 Chemical composition of SUS304 (%)

N C Si | Mn P S Ni Cr

0.03 | 0.08 1 2 0.045 | 0.03 | 10.5 | 18.13

Table 2 Material properties of SUS304

Modulus of elasticity 197GPa
Yield stress 415MPa
Ultimate strength 725MPa
Poisson’s ratio 0.29
Elongation at break 50%
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Stepl Step2 Step3
(reverse bending) (back tensioning) (drawing)
Point A Point A Point B
Move Ul:-0.165mm U2: remove constraint U2: remove
U2:0.005mm and give back constraint and
U3:-0.03rad tension move -14mm
Point B all direction fix Point B all direction fix

Fig. 2 Analysis procedure
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Fig. 3 Axial residual stress after reverse bending step

200
—&— Reverse bending
1504 |—#&— Spring back

100 4

50 -

Tension

Compression
-50 -

e .

Axial residual stress(MPa)

T
-1.0 -0.5 0.0 05 1.0

Normalized distance(r/r,)

Fig. 4 Variation of residual stress at the surface A
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Fig. § Variation of axial residual stress at reverse

bending and spring back analysis
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Fig. 6 Variation of axial surface residual stress during
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Fig. 7 Distribution of residua) stress in drawing
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Fig. 8 Axial residual stress distribution of straight and

bended wire with back tension 150MPa
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