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ARTICLE INFORMATION ABSTRACT

Original Research Paper Dynamic analysis of structures is of significant importance in a variety of applications. Modal
Received 03 October 2016 parameters identification can be utilized in resonance frequency estimation, fault detection and its
Accepted 28 October 2016 diagnostics in many industrial applications from automobile to aerospace and satellite industries. To

Available Online 08 November 2016 perform the vibration tests utilizing shaker, test sample should be connected to shaker using fixture. No

fixture can reproduce a perfectly rigid boundary condition; at some frequencies the interaction between

gﬁ;wkec;rds. the fixture and the structure will become important, causing the modes of the assembly to be
Fixture considerably different from the fixed-base modes that would be predicted by an idealized finite element
Dynamic Analysis model. However, it would be very convenient to be able to estimate the fixed-base modes of a structure
Frequency Response experimentally so they could be used to update or validate the model for the structure. In this paper, two
degree of freedom model is considered for the system and optimal shape for fixture is designed based
on the analytical analysis. Mode shapes and frequencies of fixture are investigated numerically and
compared with experimental results. Effect of connection torques on the system dynamics such as
power spectral density and natural frequencies is studied by performing different experimental analyses.
DS oo Oygo ojle p attie GWlS 3 5 adls b olales )l el b doude -1

glio 5 ool o) (gilugogs dablsn ( elis mlio aiile mlio jl G)lan loj 5 a5 wibico pe Hlams SeadlS gloonsay 5 (Ko Slilss )| oagay
slocas plxl 4 Lo 095 DY game § Dlakad Cod al> e o ‘asa’lfﬁ)"" ol 00,5 L 1y Lo sl s o Oliioe 3 6ok 4> g8 055U g
Pl dan (al (1565975 3 (ot e Yoo &5 i) izt L35 00 ,2uF o laejle 5 lge o Slalad,) il anlliae sl SlSe SLobs)|
5 pasid 5o cized (il lacws [1] asbe Lol slacs ol )l lacans 10,5 o 1,8 soliiul 050 (cwdige sl )5 5 aws
Please cite this article using: P led o3l o3 ke 5l e (41 gl (sl

S. H. Monavari, E. Maani, H. Nejat Pishkenari, M. Alvandi, Experimental Analysis of Connection Torques on Fixture Vibration Characteristics, Modares Mechanical Engineering, \VVol.
16, No. 11, pp. 323-329, 2016 (in Persian)



Ubed 9 S ghe yama Saw

27w LBl Jolod sy VLASE HUS Y3l ()T w1

eSsh S JS8 Saals Ll Lly, 5 symee <Ll 4 azg
Joge 5 IUT pandl 15800 5 51 oolainl b Jais j5e y2enSld 04l o ! ySeial
).JL:T slows .oo)fsa dolie onls ‘Al;o‘ s s b u] S AW
Sroge LuilS )8 ¢ a8 )T bl Calie i slo,glics Jlade gl Jloge
b Glldl (Bixe 5l am a5 cusl Ojg0 cpl 4 dlis ] W,

b g; g 0ud 03,51 3 it y0 Lab ) (siludie 2 iy 50 yzaSCd
oo 228 @ls Jelod S (25 ;3 08 5 0 i 4 25 3 cSle
L Lol allie 50,5 oo plowil 5IUT 5 oot 0051 p3Y Siloesgs 5 Lo ylogai b

Al oo 4a3l3 6 it )0 6 Sl 5 sohzex

rasd b Sl P -2
Olyeds Wooge JSb g iligy; il5 2 aile Jloge sloyiell (s
ol & ey sl aBloe it Glaojle (b s (oull al> e S
S50 dgazme lizl Jaw eluly goue slaghy, Jyers jsbar «Slaal
5 olail ph (Sl Sleogas coalad pas 0T e 8 ool
5 oous b B o (Bladad 30 ol Ayl 55 byl ks
ool 9579 s Sl Sae VLAl bl ogd e Rl
35 ol L 5l S ol s ulisg, b aalssl wlals)
Sl 5 lizl (Seolias )L, g9, St &5 ool (S (b
b Ses s, ol shces ool abul sl sl sl b
@ el jsb 4y 2rSd G abiwy 4 b (Sl Aigal ((Solog 2SI
) S e dnkad K Jlal 5 (Silos "1 S 058 Jog ;S
e askad Jolis ol a4 YL 5l o @ S8 ol izl es e La
2Bl (o S g (bolunsil 2SS

kil 4 Sod $955 9 bl JUR 50 (o5 Sl 2SS Sl 6l
PS5 e b ST Guligs ) el 2 ol Bl adls Cos
2l Cd 5 ojle (il B,

G Wi 5 oS o Sl J5I05 aSams o 03l Lo ol
olal 5 05 ol )|l b axbd G s gl bylpl 0y aei g
g oo oozl "1 K" gllas bleol 5l )5

Fig. 1 Schematic of shaker and fixture
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Fig .7 First mode frequency as a function of connection torque
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