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ABSTRACT

It is a well known fact that the shaker used in the vibration test interacts with the
test structure and thus influences the test results. A two degree of freedom model of
shaker is suggested and the vibration parameters of this model is experimentally
extracted. According to this experimental results, the vibration parameters of the
shaker can vary with respect to the test structure as well as the stinger used in the
connecting mechanism. It is also found that the vibration parameters of the shaker
provided by the manufacturer can not be accurate and these parameter values should

be revaluated based on the test environments.
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modal analysis
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Fig. 3 Dynamic model of shaker connected to
the test structure through a stinger

o 71RRe A= dvtn B F o A
ZE8y dZ=o 944 FAEE AHe 7T &
Ao TAH 2L Fig. 29 2L 23REAR
A8 gl

Fig. 2¢] Foixl ¥ AHe F2E-7IA7] 4
28-S dMsEly] A8 HAZFE AAHS 4
de A2 3 Ve 2 S e ¥ o}
Yzh, dde AMgsEE sPEre R W] we)
WslalA He g 218 33 S e Hel
A AE AFEA 777 Ao 2R H
2o= Fig. 204 mp—> 0% A2
7H719) JIAR(EAE nF AAxRACR XY
F Qo 7Bz 7ha bk diste] 30 €A
AX el oige] £ Wike riHEE HE¥ 4+
e 7k NARE A AFoR A8 ¢ 9
s Roltd, m3H JEIVIZE RE a4 Al ALE
g 3¢ FxEYe A FHE Fig. 37 Z2o] ¥
3t Adde A% 54 s F ¢ Ao

Hml

3. Ay Fx| A Y

B A7 2184 7HAY] 3t dEe AE E
717 WAE A& 471 (Onosokki CF 350)=2
BE] AFHe ARIAY(sine sweep) 2 W (random)
Az E AR Y. A2 A dExe FEE
23l MR 2 AFHEU B AFA AHEE 2
Ao 7HR7le BF Wi AAHe] EFRE 1A
Aol Foz uiFe AF2 KAVt 77
2R desdge /X8 ISFVI(PCB 218A)8
& A4F g FRE AgHn IF §HE 7t
£ A4 (PCB 302A07)% %39 AZFsdd.
23719 7MEEAZYEH SFE Aze A4 At
ZZ7)1(PCB 463A)% 415 <371 (PCB 482A04)

A7 W2 B/t A9 AR S A

£ FFT Zzadd ofs) Zus

e Zﬂ"“?_‘jr AR AHRE AlRoR2E 7}

A & gtobsly] HaiM 37HA M=

2 ](25g MEEA, 426g, 1kgd A ZA)

718t A7 AAFoRN 717 FEF

ma . k., cE HFEIrt. =F AZAL AZG

Fejel A ZHRNE FEI ddPe] T FAEA
T Tt ZFHAAF ki, E FEI}AT.

> Hﬁ

4. 7177|e] Soisty ENX| X5

7kz21712] FEAJo] APUWY FZEO v e 9F

23] Y E Fig. 2 ¥ Fig. 39 FoiA
7kel 28 Ed Ozt AF 54
k,c,k,,c5o dg HEE gtE gotdlo]opdict,

A, & my,mp,

ojft m[o

oX, b

§ 0-EW o
0 e
80 - : .
0 10 . 0 40 50
182 — -
1&31 . -
g
= o4
g e
106 ‘1.‘1’\:“,
il
108 e et e i
] 10 20 0 40 50
Frequency (Hz)

Fig. 4 Test structures to experimentally extract
vibration parameters of the shaker

Table 1 Attached masses to measure the
natural frequency of the shaker in
Fig. 4 (unit @ kg)

Mass 1 Mass 2 Mass 3
Shaker A 0.025 0.426 1
Shaker B 0.025 0.261 1

Table 2 Natural frequencies of the test
structures in Fig. 4 (unit : Hz)

£ Type (1) | Type (2) | Type (3)
Shaker A 39.75 27.1 20.7
Shaker B 35.55 29.34 21.9
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Fig. 5 Bode diagram of FRF of shaker A
with bare table up to 50 Hz
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Fig. 6 Bode diagram of FRF of shaker A
with bare table up to 1000Hz
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Table 3 Comparison of experimentally
extracted vibration parameters of
shaker A with the specification
value (V405 vibrator manufactured
by ling dynamic systems

m m k

G | ke | K/m)| (ke/sec)
Specificatid 0 426| 63.074 17.5 |Not give:
Experiment o 34g| 63.152 23.20 | 89.9

Table 4 Comparison of experimentally
extracted vibration parameters of
shaker B with the specification
value (Model 1501 manufactured
by environmental equipment)

ma mpg k ¢
(kg) | (kg) | (KN/m)| (ke/sec)
Specification| o 45 | 33.55| 2.94 | Not given
Experimental
erimentall o 595 |33.475 27.10 | 119.3

Table 5 Dimensions and vibration parameters
of the stinger used in the experiment

. . Vibration
Dimensions parameters
Material | Polyethylene k| 2.75%10° N/m

Length 300 mm
Diameter 6 mm Cs 1.66 kg/sec
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Fig. 9 Bode diagram of FRF of shaker A with
stinger up to 5000Hz
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Fig. 10 Bode diagram of FRF of shaker B with
stinger up to 5000Hz
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