ISSN: 1605-9719 Sl kit &g i

DOI: 10.30506/MMEP.2021.530390.1921 O] Sl lwasge ozl cole a i
ISME
)|9.> =y dLJaJ‘ b 4\.")’ .J.».‘> )..\.».L».w o)'Lw Aol 6.‘>|).b
. . . 6oL j9 e
‘5.19‘0 )M )Lj —l st
Sy G ygade Lo ke

Sl 2Kl qatzne sl i S

25 kg ol Jlid con Gles aVan julew S e (gledige (iRgS (pl Bus teuuSs e e
- L;..L...oa S

Sl Sws Gy semeS oo el (b e oS ol jadew 25 m 5l (GO0 555
soibew Aol glad jo anin Jaowe S L3I jlid co g pses o lajailw o0l
shezre A5 Ol o0 SR0SG (99,0 Y (035 b (ow g pailew (3,5 Y Wiz bl 352 4
ol awlS e il o oy Gldail 51 LBU b Jlesl Lol ialST] jacles 1o oads ol
o .Qé; oolawl J“‘) ).a‘].x 3 wﬁLM S )..\.,.L.u.: 6’5)'“ 6L®€L7.m u.\_‘))Jo )‘ as Q}M;‘Sn G g
Gtz Jb e g LB jlid cod go¥gd Y an jaulw SO 5 OYoles lal s
02 (5355 oS jglate 4y (o5l (6 3lwding > o) SO s 050 o0 il BT e by,
ao . Y gilodige asly 5l Jols Jase jiid a5 aos o lis bl 00,5 oo &l)) jasdew
edon gl o Liel gl el LSS Loyl 8 b aSOSG jaidew SO 0 aaore (35 51 S
GRS 50 oy VY sl S bl s )T (gleans oS LT sgame I3 S3dle s jo alis
Qb oo o] Caws ds dicin oo ARy (sole Al
VEe e [oYIVD il jo )l
cshae (55 (g jlwdinge o Ll (L3l jlad Vi jaddos lesaly s ojlg VE VY Gl b

Behrooz Shahriari= | OPIMuUm design of rotating multilayer press-
assistant professor l§ ~ fitted cylinder structure subjected to internal

_ o pressure load

Alireza Alipouri

Toraab
MSc., Faculty of

Mechanics, Malek Ashtar
University of Technology

Abstract: The aim of this study is to optimize the volume of a three-layer
rotating cylinder under internal pressure and centrifugal load used in design
of turbine engines compressor rotating drum. In thick-walled rotating
cylinders under internal pressure, maximum hoop stress occurs in the inner
radius. In compound cylinder, the hoop stress can be reduced by pressing
the layers together that causes using the capacity of the outer radii to
withstand stress. The stress equations of compound steel cylinder are
extracted by the superposition method. Then a numerical optimization
solution is proposed to minimize cylinder volume. The maximum hoop
stress resulted from the optimization program is 39% less than single layer
cylinder with the same condition. In order to validate, the problem is
simulated in the Abaqus software. Maximum difference of 1.3% obtained
from the analysis and simulation.

Keywords: Multilayer cylinder, Internal pressure, Press fit, Optimization,
Hoop stress.
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