http://mme.modares.ac.ir

ol gy allie )y sele Al

e oI il | pudigo

AY/Y/¥ calw s &l

__JJJ]H“

i g

C
¢
I

04-£7 Yo € oolas Y 093 AVAY Hus

60»\:5‘5@.76‘5»))3 4&95‘&')2170? ef;ﬁ.o}ég)..\ﬁa

LS VPRVRL N G NEQAEV-PSVRPRVEN I VAP VIV JVIL. JP I EGL I PR Jew”

W ey ol RIS g g Ll SlSe (pwiiges (555 Sormdls )
KEESURPRVE SSURNNL St NI Ve L S RR eV R PR oW P §

Qi iz o oKl (Sl waige HLiils -V

@5 0,5 (Hlug o olKiils dLadlse cwaige ouSiils bl -
kkhalili@birjand.ac.ir AVYVO/FVD iy gt iz

b5 (Fas Sl 5 B slaadss uid e ( SEhol Lulyd 5l 6 55 bl bz g Sinejdgpaee wnlE 0 —ouaSs
Gan b ol alie aisy e |y (ouled Ll Wil po B a4 Sgul 2l Slilas )| Jloel 05 g0 B (sloaissS 4y Soo5i (g
b s ied A8 sy Sl Jlael 51 0 4 e o fgpd Calind 515, Bl & aizead 5 (6 8e S5 olin Bl 51 a2l 5 3
a5 elads g 0)las0 oo Cuwl Hold aS el oads Lo 255 5 i Sl g cwdin dally, bl goae Jow SO lal ol aisls yy alg
a8 dgamme slixl (g5l e b ogd oo Jleel (Slaol byl i 50 ki & jg0 a0 Segal T Sliles )| 51 o ol 50 asles oo 1y alg)
Sl 3 255 et Spima sl oo b ] Amtlie 5 (gl 3T oL ) JLoel b opoi 15 L53) aly) Saigul 1 Sipa it
Sloslanl b s oo lid gl .l ool el CIB Slales )| sl eolawl b ol 3 sgn olime sy p ol (31 jLad b L) SedlS
S dles eSS b dlgd o)lgs Cuals g atily e BB ol LB gleaisS Sy oliee «Sigul T clilss )l

o)l Cuslius (131Ss B (glaaisS (Fady «Sigul 2T Sl calg) S ydg,000 155 lgunds’

Ultrasonic tube hydroforming, a numerical and analytical
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Abstract- In tube hydroforming process, due to friction condition, uniform wall thickness, as well as sharp corners
may not be achieved. Use of ultrasonic vibration can improve the contact conditions at the tube-die interface. The
current work studies the effect of applying ultrasonic vibration on wall thickness and corner filling of hydroformed
tubes. Firstly, a numerical model based on geometric relationships and stress-strain state has been established by which
wall thickness and corner radius of hydroformed tubes can be obtained. In this model, the ultrasonic vibrations affect
the nonlinear friction conditions at the tube-die interface. By comparing the FEM models of tubes in two cases of with
vibration and without vibration, it is possible to investigate the effects of vibration on wall thickness and corner filling.
The results indicate superimposing ultrasonic vibrations to the process will increase corner filling ratio of the tube
significantly, and more uniform tube wall thickness will be achieved.

Keywords: Tube Hydroforming, Ultrasonic Vibration, Corner Filling Ratio, Uniformity of Wall Thickness.
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