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ABSTRACT

In this paper the effect of die angle, fluid pressure and axial force on
loading paths were studied. In order to reduce the cost and time for the
experimental work, ANSYS program is used for implementing the Finite
Element Method (FEM), to get optimized loading paths to form a tube
using double — cones shape die. Three double die angles 6 (116° 126°,
136°), with three different values of tube outer diametres (40, 45, 50) mm
were used. The tube length L_o and thickness t_o for all samples were 80
mm and 2 mm respectively.

The most important results and conclusions that have been reached that
had the highest wall thinning percentage of 26.8% with less corner filling
is at tube diameter 40 mm and cone angle of (116”°) at forming pressure
of 43 MPa with axial feeding 10 mm. However, the lowest wall thinning
percentage was 6.9% with best corner filling at diameter 50 mm and cone
were angle of (136”°) and forming pressure of 30 MPa with axial feeding
4.5 mm. Two wrinkles constituted during the initial stages of forming the
tube with initial diameter of 40 mm where the ratio d{t=20) (thick-
walled tubes) for all die angles, while only one wrinkle is formed at the
center for tubes diameter 45 and 50 mm (thin-walled tubes) . The
difference in the location and number of wrinkles at the first stage of
formation depends on the loading paths that has been chosen for each
process, which was at the diameter 45 and 50 mm towards thin-wall
cylinder deformation mode was uniaxial tension. The maximum wall
thinning percentage was at the bulge apex for tube diameter 40 mm. But,
the maximum wall thinning for tubes of diameters 45 and 50 mm was
found at the two sides of the bulge apex.
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A/t e 0S e aing (limnd ol eaxad) plas¥) JSE 5 zlas)
Laa ol Jiap, sbludl baall Jiap ol dus [27] p/py 5
Soe giob e hamat e g3 o sVl 3ale g gaad] sl
LS allall 21l eedans aa ¥l s (e ) (5250 oY)
dilall L33l (et MSial 58 Al 6T Cua (10) A A e

s S e die Goay Caai € AL 5 s S gl

Conclusions <lakiiiwy -7

die Al 2,05 cilS LS Ay, mall L3l laie oy -1
.al (d/t) il s (corner angle)

&8 Y 38 e 8k e (two wrrinkles) gt JSim -2
& ,(pure shear) diall Jaed (5 Ladie Sl Jal e &l
LAJU)Squ.\.\S: ¥ S ya Lf Bas) g sdratd JCET s
.uniaxial tension J:Ssall

en W) 851 (loading path) des e Juadl -3
o B, (pure shear) JiSiall Jasi 4 5 Al sa ol yaall
Jal Jead¥) e (uniaxial tension ) JSall hai o5
Ol 438 ) )

Al LY A 3 0 5S8 iV) Hlas A caniiduu el 4
LY Al s e 0S5 G L0t A il
Ol dad 5 culBU Ay
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, o il adge s Canil A B BERY) il
Sl Ay (el S e ok Slo fimad o i BaaBl
samad LA (a3 QAL 30 Caliaal 5 (40 im) s 5y
545 mm) @Y ki 5Ss laxie V) S je 8 L saal
ki 5Y (simulation) sSkaall i ¢) jal 305 (50 mm
(o 5L (126°) il &35 345 (45 mam) ki e (40 mim)
G 38 e ok e Giiamad o ol SN (e (J5Y) 5 shadll
b sy samad Uit ety (40 mum) s Jki oS Laxie
5 il a 5o A 8 ) 5 (45 mm) Lkl xie ¥ S je
(40 mm) 5 (45 mm) Lkl G L ueladll sda dae 5 ueladll
DA (05K Lanind JQN Jand 2aay o) s (s Jaadl b (A 2 5y
Sl S8l & sllaall aa gill A 2335 (40 mm) <Y
pure ) Sl laai Jaagy las ) saall du3all 850 ) callay 18
Ladie 5 JCaall ¥l jlas A da jiddl caaill galédl (shear
Sl 5 JB () 585 s i) a8 (45 mim) s b (S
OsS JiSaal) et Al Lo J8) 4 ) e Apdad ety gl
AQan iy JSES die Sl &Sty (uniaxial tension)
pure ) s JSiill ey Juadl (8 dille a8 iy o joall
, Q¥ a8 Caati A Ji) e Jseaall dlldg (shear
A el JSal b gld Gl paad) 488 ) anbY) ()6S5 Ladie
Jall @igdhd gaw (10) JS&s (uniaxial tension)
Qa0 55 (40 mm ki S (pure shear) s
(uniaxial ) daek JSiall b Gy (11) JSE05 (116°)
iy 5 (116°) a4y 50 55 (45 mm) Lhis <559 tension
Al oy JSa dasi 2as3 SN & (d/t) Al O @b (e
.0 Kl
Sl Lzl e oS8 THF dike 8 deall s o)
JSal 3l G gV Al A1) aacall Ay ) gaall 2335100
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Gasadlly JSE gV laa o il il a0 3 ) (/) Al 53 e sl b il 2 il Al Ji5 -5
Ol ol 438 ) ¥ oy

andan 4984 5 Q) (ama g g5 il g il Aol

Jaal) g S halia 13 LeINA (e Sy dale A8 Ayl 4
JSJJJIHTJQM\Q\):M‘ZA)MJMQA@“)SMM}

Recommendations <iluasil) -8

 alll 110 iyl Ty Jaall lbaa e sl s e A -1
gl
G il By ¥ J e A2 12l 5
ANSYS 7eal e ki Lt e s L g el L Sl (g ) il (Al gatl) Il A Bl > -2

pressure = 2 Mpa pressure = 5 Mpa
axial feeding =4 mm axial feeding =8 mm

pressure =10 Mpa pressure =11 Mpa
axial feeding = 18 mm axial feeding = 20 mm

Al /d)

pressure = 9 Mpa
axial feeding = 14 mm

pressure = 43 Mpa
axial feeding =20 mm

pure shear Sl Jaaiy 116° U 4y 51 55 40 mm ks G ssY) S @l sha G (10) J$&
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pressure = 2 Mpa pressure =5 Mpa pressure = 8 Mpa
axial feeding = 4 mm axial feeding = 8 mm axial feeding = 14 mm

pressure = 8 Mpa pressure = 9 Mpa pressure = 40 Mpa
axial feeding = 17 mm axial feeding = 17 mm axial feeding = 17 mm

uniaxail tension Sl Jaeiy 116° N 4350 55 45mm iy csul) G55 < shad (11) JS&
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