QS 9w | allie ylgie 9 dulas axal e DaneshResan.com wuslvn 4 allie (gl WORD Jold ang g
Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin

) YWAB olo 3T ¥ & Lo ¥ ol (Liablen 5 SeilSeo

S8 Sla gk A YSub 30T )3 533e 9 255 Ao

[ ) Yoo s Y . \ L
ol Bl sezo 9 005 LA (s ¢ G0 (Sgwge Sgaso ¢ (o )8 H018
Ol ol&ils (Sl R 09,5

oé.p_S__A_

5. SHbe b o)lse ol joall S5 cud las Sl Logasin ool I3 )55 1 (glogy ol 3l ay, b &y B kb Ced (3l glajaly Sl o
95 50 L5 il )0 65 S sl o6 slotag ol 5l aiTyE sl el )l J S s Dbl ol by il YU sy Olakad g5 ol o (SaSe,z b
oA &8I 3 (5 )9 (S99 (IS LS Tl (Sglgh Al s Sl ey el Sipadgd g Sl Jalts a5 098 oo aiSle adsl g Sl eslitul b al> e
S ol 5l s ol ] Clid 3 5 5 St 5 B ol o0 3L by o) Sl 58 ok oo G Sl 58 55
)""l—' g 00 plwl (g5l (gous anlllae G o Gl 5o adlise (55700 (G9piun laie g adgl uysS (A3l JLad Lol 0,138 so 1 155 3e sladasein 59,
Lo S g oaal Cews o (520hl (o) 2 5l wslle ek 4 Gy sl eastie o yal )y sl 00 gy (53 Slosk ek (g5, el sla el

B 285 Hlews Ciillas o)25 g Sgame il Sleds ) a4 odel s 4 bl il oad ploxl e el I b o y50

S8 o S wgazma eyl s (531 5ol 16 3aS sde Sl
Experimental and Finite Element Analysis of Metal Bellows Manufacturing

G. Faraji, H. Kashanizadeh, M. Mosavi, and M.K. Besharati
Mech. Eng. Group, Tehran Univ.

ABSTRACT

Manufacturing of metal bellows with high ratio of crown to root diameter is very sensitive to design parameters,
because of bursting possibilities. In this work, a process is introduced in which metal bellows are manufactured from
tubes using bulging and folding processes. After the folding process, internal pressure, axial force, and annular plate
dies are removed and the length of the bellows is increased with spring back. The quality of the final product depends
on spring back, crown diameter, and thickness distribution. The main design parameters, which affect the quality of the
products,are internal pressure, die course, and axial feeding. In this work, a parametric study was performed, using a
commercial explicit finite element code and the effects of the main design parameters on the quality of the product is
studied. Then, the design parameters leading to a product with acceptable quality were obtained numerically. Finally,
an experiment was conducted to produce the metal bellows. The numerical and the experimental result showed very
close agreements.

Key Words: Metal Bellows, Finite Element Method, Metal Forming, Experimental Study
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