[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.3.28.5 ]

42-35 4o yo 3 ol 16 0,93 1395 I3 3 (Y rde SuilKe wIigo Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

Ao § s OVl dgume OIS Slwyigye Slp o o891 O (Sarwyd

Lulg ¥ oG5 b Ol 2106

*
3date alad olisant waaa T gl S5 s
Ol Ladlen oISl geize il Sl xio oEutily «SilSo i 6ybslinl -1
S oyl Cato g ple olKsils ( SGlSe wtige bl =2
ul){) ‘)LG‘ Slo (o oKl ‘Lééb.m WA d)';f.\ ‘5521»'25‘3 -3

s_shokrollahi@mut.ac.ir . 143/14665 .5 *

S dlie coleYb

Ll sgame oledl Jio Slwyioyd g (o oVl as Seoliod Hkd; (gilodnd gl baly 4Y olyis cov uie oo @lio oyl 4 JolS (i, lie

Lilgy 5 0335 (jlosa)lSe 1) Waojluonj > Jlail S juie gohaw bl 13 psbre (2l daly Y ol 038 @l)] gaman Sl 1894 01 26 tedt »
7 1394 4o 12 pis

s9me (swaw (slaglell 1 Slita g poleds Satw¥l olis aalsl 3l o iy iy g Jloy slaedlga b o slaglell ()l Lo 1394 114l 05 cole ,» &)
5 05l oo Mg o (ololid Jge y90jl ol I olimul b (Slu)se,a 3B b Jas polesl ((sla) melyly 5 0 ol s bn & 5 ol
Niley g oibodinge winyssl Sy 5 ool b sl 45,8 g iSa b S0 gy 5 odlitl b o (il sl a5y o5l bt Sl
Jao oL .l o aieS Gan 2 lsie 4 e sytelyl oo b odd e 9 0ge5] 5 Jols Lands (sl il by BB ¢ yuapend] o Ja
Job @l b o @l ulio s TOS1-7075 5l i 5l e ogisosll 15 50 5 St (g o3l Sy 2 o Jlosl | L) Y b e
ol imin > Bl oy (b lS 9 b g s U o33 11 e ) Juols gl ol 03 il Laly Y Jghiia Ja Fbb el
s

S et (b Loy ool e 51 Jols ol b duglie 5 o5yl5 L3S Lt loyjg) 4 Al )3 & 5Vl el ulS 5 ol Jao Jo cslosias
boodomg 5 Sy laojle )3 eV iludnd 3 Gl 1) Jae ol «lislons 53 Caspu g €8 ((Solo S 4l

855 ) & )l gime ol sl
A New Approach for Finite Element Model Updating of Bolted Joints and
Comparison with Interface Layer Method
Saeed Shokrollahi'’, Hamid Ahmadian?, Farhad Adel®
1- Department of Aerospace Engineering, Malek Ashtar University of Technology, Tehran, Iran.
2- Department of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran.
3- Malek Ashtar University of Technology, Tehran, Iran.
* P.0.B. 14665/143 Tehran, Iran, s_shokrollahi@mut.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, a new model called connective layer is developed for simulation of linear dynamical
Received 17 November2015 behavior of bolted lap joints and model updating in 3D models. Connective layer unifies neighboring
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zones on sides of common surfaces of substructures in joint region. The constitutive relation of
Auvailable Online 24 February 2016 J g

connective elements is defined by decomposing it into its normal and shear components. Unknown and
different elastic properties with respect to the neighboring solid elements are defined for connective

Keywords:

Liggr Dynamics layer and the unknown parameters of the model are identified by a finite element model updating
Bolted Joint technique using modal test data. The frequency response of the structure is measured by exciting the
Connective Layer structure using an impact hammer. Using an optimization algorithm in ANSYS, the difference between

Parameter Identification

Model Updating the experimentally measured frequencies and the predictions of the parametric model is minimized as

objective function. The connective element performance is demonstrated by application to an actual
structure containing a single lap bolted joint coupling two identical aluminum alloy 7075-T651 beams
and, finally, comparison of results to those of interface elements. The outcomes of presented model
have good correlation with the experimental results. The proposed method predicts the higher mode
frequencies which do not participate in model updating process with minimum error in comparison to
those of interface element. Due to simplicity, accurate and computationally efficient manner, this model
can be incorporated into commercial finite element codes to simulate bolted joints in large and complex
structures.
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® Zero-Thickness Interface Element
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Fig. 1 Dimensions of the investigated structure (AL Alloy 7075-T651)
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