[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1393.14.11.5.4 ]

76-68 Yoo dl o jlosis 14 093 1393 (poug (w30 SuilSo wIiyo Alxo

gy ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/-'ﬁg;,é’/%

B9 TN (POSKL Wil y8 drwgi jeliio 4 i o (DO IKL HIpl s le g (ol

Seigml gl (Wl )l SeS 4 (5318

5 . . 4 . 3 . *2 (s o . 1 .
Ll Gyls < dblase jual & Ssel amen  TalFas gage Aralidey o Sua g (suge

e oyt oy (Sl (wdige 018Ny (SlSe (wdipe (1) (ggmtily =1
Ol oy sy (Sl wdige 05l yluily =2

Sl (o LalS olutsly (Sle putige 0aSuily ¢ )bl =3

Oyt S el ixio oKl ( SGlSe tipe 038y lutils -4

e ol oKy (Sl (wdipe 018051 edbiusl =5

mahdavin@utac.ir 14395 -515 s Gosiw (o5 *

saSe dlio Sl

Sl 5 ookl b (38 5y9 cld ol 0 o (3B Gyg adge 9 (Sutwdly JSpni olel g 2,0 20 S sl pilse Jo (oingy dlie

I3 & (Jlosl (5950 )8 aalllae 3 wlgs (2SS 0dd iy yai e ibae 9 CNC 538 cppile Juinel 59y 32 &Bly (59)Sasi v
9 0)le> sgly lil Jhad oIl (gages P8 ojluil Lualial Lol Wl cpl 0 Sl Clegdge upnke I (S Oleis A (B USS
10l o w3 S5 3l & Jlas] 5555 G5 4 sie A plSrial b 555 S 5 5 535 Slag 25 lyad & By ol

1392 1l 28 1cdl >

1393 cuigus,) 09 iy
1393 100 06 ol o )

G K5 & 515 By (P IS il e e & e IS ) Cand 5 Sl e sy llin ) 03 o
£ 3 A S 330 s e e 3] e oIS 0 5 Jogn o ol ol ool s ) Sl o) o)
(5 Sy oy 5 (23S 5y 3905 e Sigully] 5] Jlos) T bl > anl (3 IS 3l > (sl oy e s
Jlasl 5 JUal &8 5l oLts AL 1050-0 g55 5y (555 2 st S (9051 51 ol (o120 gl 28,5 )8 Loyt 5 anllas 350 oSS oy
5l gge & Jlos] g9 nSlie LRI e (o a3 SS Jghie sl bl )3 a5 S 5l 4 gl gl kel & sy

15 g ond _m S diged (g8 Sy e il 5 ad S

Design and manufacture of vibratory forming tool to develop “ultrasonic
vibration assisted incremental sheet metal forming” process

Mehdi Vahdatit, Ramezanali Mahdavinejad?, Saeid Amini3, Amir Abdullah4, Karen Abrinia®

1,2, 5- Department of Mechanical Engineering, University of Tehran, Tehran, Iran

3- Department of Mechanical Engineering, University of Kashan, Kashan, Iran

4- Department of Mechanical Engineering, Amirkabir University of Technology, Tehran, Iran
*P.0.B. 14395- 515 Tehran, Iran, mahdavin@ut.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 19 March 2014
Accepted 29 April 2014

Available Online 28 September 2014

Keywords:
Incremental Forming
Ultrasonic Vibration
Modal Analysis
Forming Force
Spring-Back

Incremental Sheet Metal Forming (ISMF) is based on localized plastic deformation. In this process,
a hemispherical-head tool, controlled by a CNC milling machine, shapes a sheet metal according to
a defined path. Study of the forming force is one of the most important topics in this process.
Increasing of vertical step size, tool diameter, wall angle and sheet thickness together with using
of high strength sheet metals and lightweight alloys, leads to an increase in the forming force. In
this paper, the performance of a novel forming process, named Ultrasonic Vibration assisted
Incremental Sheet Metal Forming (UValSMF) has been investigated. The procedure of design,
manufacture and test of vibratory forming tool, is presented. The occurrence of longitudinal mode
and resonance phenomenon has been confirmed by the results of modal analysis and
experimental test. Furthermore, the effect of ultrasonic vibration on the vertical component of
forming force and spring-back has been studied. Aluminium sheet of grade Al 1050-0 is used as a
work material. Experimental results obtained from straight groove test, indicate that ultrasonic
excitation of forming tool, will reduce the average of vertical component of forming force and
spring-back in comparison to conventional process.
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6- Acoustic softening

7- Limiting Drawing Ratio

8- Spinning

9- Ultrasonic Vibration Assisted Incremental Sheet Metal Forming
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1- Incremental Sheet Metal Forming
2- Single Point Incremental Forming
3- Two Point Incremental Forming
4- Water jet

5- Volume effect
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2- Rotary conductor
3- Piezo Driver

4- Function Generator
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