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ABSTRACT

The objective of this research is to establish sound guideline for the design of
the Bi-Metal composite wire pass-reduction practice that will lead to the fabrication of
high quality defect-free and cost effective. The Bi-Metal single filament wire has been
simulates by finite-element method (FEM). The effect of half-die-angle, reduction of area
by 1 pass reduction during the drawing has been investigated. Deformations of element,
cross-section shape of drawn wire, equivalent strain under drawing conditions have
been calculated by FEM. The experimental result was satisfactory agreement. The
filament defect also discussed. Suitable drawing have been proposed to obtain

flawlessly drawn hexagonal wires.
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2rdro +r’do, +2prdr + 2rdre _ (2.7a)
’ ’ tan @
Ddo, +2[c, + p(1+ ucota)dD]=0 (2.7p)

e 7 =the friction shear stress =mo/ NG)

o a ) v Gi' ° 2 o
@NC’)’&LLT\‘I'LL!LLW)W\N Toe o, ﬂﬂﬂ’]ﬂ’l’lulﬂuﬂ‘r’l'ﬂﬂﬂ’]ﬂltli\ﬂﬂﬂ

ZF, =0, (nDdx)+(7rD dx )cosa —,up(zrD ax )sina =0 (2.8)
cosa cos
Uas
o, = —p(l — putan a) (2.9)

FAFUNUTILAN AN ptan o B1RAEFARTNIA WaE or = —p
TagsauAn yield fugaunis (2.7) dAmsuusalunuauny uazli B= 4 cot a, innnsaud

insmannsdeyRus udadagiiniliaunis iuAnede e Drawing stress

D 28
e =l_+_§. 1_[_LJ (2.10)
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P
o _1+8 1—(—’] (2.11)

e S =2/30, wie 1.150, luniiAs Yield (flow) stress 11 Plane strain A13N13
NARAUNNTEA auDe Von Mises criterion WAz o, Aa Yield stress 1U Uniaxial tension Uay
h,, b, A9 ANMUINEURINANEUATHAIALITUANY ATNAIAY

2. Close — pass plug and straight mandrel drawing AUANEINTINGIE
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. h 8
O s ittt (2.12)
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3. Tube sinking (tube drawing with no internal support)

D\
o 1+By |21 (2.13)
l.1o, B D,

4. Round — bar extrusion HIUANENIINGQE

D 28
o, _1+8 1—(—’) (2.14)
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e o, = Extrusion pressure Ut/aaigaae billet
B = ucota
wunEme anwniaduazniesan z'iwa*uma‘ﬁu%ugﬂuﬂwnﬁuﬁnfa"mqmmﬁumu
AudNa

5. Extrusion of flat strip KUNNIBIANENAIN

B

o, _1+Bl, | A (2.15)
K h,

ann1sdruuil fudneuingiu InsunuAiaauras Lower-bound Tneluanzraly
WunisiansunAee L Upper-bound
. X ; .
Uszendaunisaniugilaaniaouiaugadiniansansie laanisulasannis (2.6)

uazdngUIndlé

4, Sin cos

t v
Tnemanusnaasannag (2.15) ununsuldsuwlaglsrauuuiuiieman viasuley

N UAZINBNNEDY A External friction loss [5.3]

223 fawlsdaamaulasugy

o o

aqnANNAuRusAuanilugy 2.5 Bnswaaan Redundant work W, Friction work
i z 1 i L el ﬂ"

w, uazusanidlunisisiugdlndaanisuldeuguiinateguanifuazlasiairareddum
[ 4 2 -] - ° s e =l ° [ '."
udanisaaty Imsaifennfinseausnluununats lnadmuadisudsdmaadmiuluiu
paunisuanne A Tuiudnmdiussndn A1l h = (h+h,) / 2 AUANANNEND
429RIANALANE L = (h,-h,) / (2SinQ) AN b, WRE h, ABAIINUUITBIUEUIRGABULATNAN

b 4
L2IANE

h
A=— 2.17
i (2.17)
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A=SDZ L TP (2.18)

p
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a X o 8 ya = a X
ﬂ')ﬂLLﬂ:ﬁﬂ’]ﬂ@‘.ﬁLWN‘ﬂu‘Vﬂlﬂuﬂ’lLLNL’&UﬂVﬂuLWN’Hﬂ
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o & s X de o o A d oy oo o
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2r

Area ratio = ——— (2.19)
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&"1FU Plane-strain winiu 2 7 A was@niu Axisymmetric winfiu 4 / A
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A AL\ (2.20)
W, sin2a
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Center-burst \flunistiatninaluiifamuuwuinneremdiidnaen Radlugdis
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[] { ° [ J . . i ] A’ <
gualiundalddmiulansngs Nonstrainhardening firinunszuauaugLidiu(Cold work)
FadlunnsanA11895919E284 Strain hardening lUN1MINNTRATUIARIANAILTUABUNL
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(1) magnetic resonance imaging(MRI) (b) portrait ot the abdominal region
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Yield stress o, (MPa) 240 120 230
Poisson’s ratio 14 0.3 0.34 0.32
Die half angle o (deg) 6, 8, 10, 13

Single reduction Re (%) 10, 15, 20

Coefficient of friction 0.02
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Abstract
The objective of this research is to establish sound guideline for the design of the Bi-Metal composite wire pass-reduction
practice that will lead to the fabrication of high quality defect-tree and cost effective. The Bi-Metal single tilament wire has been
simulates by finite-element method (FEM). The etfect of half-die-angle, reduction of area by | pass reduction during the drawing has
been investigated. Detormations of element, cross-section shape of drawn wire, equivalent strain under drawing conditions have been
calculated by FEM. The experimental result was satisfactory agreement. The filament defect also discussed. Suitable drawing have

been proposed to obtain flawlessly drawn hexagonal wires.
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