270-262 oo d4 o plosid 14 095 1393 iduml 03l Fgd ()30 SuilSo (w3 dlxo

= —
4 . A
I Sl (gwiigo = 3
= L1\
mme.modares.ac.ir j,.;‘g;:%;

by o &5 58 S 36 S sakie 4 Sl o N> R 3N DO UKD v ¢
"l (e 05 T 30 9l ga sans

Bl il Slapds sinio oKl «Silo iz o bakil -1
Oyt S el irio oKy (Sl (i ¢yluaisly =2
mirnia@nitac.ir 484 ., Goso (b *

saSs dlie YL

3 Se a3be Sl g aoe cuslio 68l (5318 B9 (2 a3 S ol gyl o posle I S slalais S5 s S 1395}“ @E;w li
cstleg anlad plSol s o 3By ogMe 48 MBL Lo (Byg o I L (S S gl G o5 (a0 S5 b ey wge Jiluws 1393 Z;i 2 :,));
ol g a8l gas pda el b jo S5 3 W8 )lges by (ilabad g5 o gk WS o 3ga5m0 3L lgas anly b Slabad s y3 1y T 1S 1393 10023 1l o AJU

S S gy B L poegl] iz 51 T0% Jlsss gl b el bgse Sy (gl yo iz (o Al S5 2,5 (23 S5 345 ol 2l
Sy ool g o oS G (ol 5] Gty g i gl yo 99 U i Bl S 1 L 2pS o )8 alllas 30 M G o5 (22 S5
Lol dgugs slals o wix 20 IS5 Cunyd (b b1y a5lh8 plsl oy g (Sad SHU lgige &S dgi 0 03l (LS ccanlio byl lals yo i (2SS
Glasplytol o shte 51 (o ool sl yo s (23 JS5 &y Cogus aabid (S5 S s (Sl (sl yo 93 (23S 5l o3lizd (FrSL
s (@SS Slacgdgize | (S 1) Bl S (Suely lgie 0ad (b Pl laus (nien 93 yieS ond 485 IS

Ly JBlis &y ol glals e

S5 s 55
Gl dds

An investigation on multistage incremental forming to control thinning in
a truncated cone of an aluminum alloy sheet

Mohammad Javad Mirnia?*, Bijan Mollaei Dariani?

1- Department of Mechanical Engineering, Babol Noshirvani University of Technology, Babol, Iran
2- Department of Mechanical Engineering, Amirkabir University of Technology, Tehran, Iran
*P.0.B 484 Babol, Iran, mirnia@nit.ac.ir

ARTICLE INFORMATION ABSTRACT
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The single point incremental forming (SPIF) which is appropriate for low volume production, is
one of the simplest varieties of incremental sheet metal forming (ISMF) process. One of the critical
issues with SPIF is excessive thinning, which affects the strength of the part and confines the
applicability of the process to produce only parts with small wall angle. In this paper, multistage
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SPIF of a truncated cone with 70° wall angle made from an aluminum alloy sheet is studied to
single point incremental forming alleviate excessive thinning. By proposing a new two-stage forming strategy and obtaining the
multistage forming corresponding parameters using an appropriate algorithm, it is shown that thinning and forming
thinning time can be improved through systematic design of multistage forming. The implementation of
fsciumllgggarategy the designed two-stage SPIF leads to less thinning in the part when compared to either the two or
three-stage SPIF based on a conventional strategy. The bulging at the bottom of the part, which is
one of the drawbacks of multistage SPIF, can also be controlled by using the proposed strategy.
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