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Application of Modal Test to Improving the Dynamic
Characteristics of T-Type Fixture for Vibration Test
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ABSTRACT

High vibration energy is transmitted to a test structure by a shaker during vibration test. And various kinds of vi-
bration test fixtures according to test structures are required to mechanically couple energy from a shaker into test
structures.

T-type fixture, one of these fixtures, permits the test item to be oriented in three direction with respect to the vi-
bration axis and it appears simple and cheap. So many designers design and use it. But this type of fixture is diffi-
cult to design dynamically because the vertical panel resonates as a plate at certain frequency,

This paper shows how madal testing is going to be used to improve the function of vibration test fixture and how
modification based on modal testing are applied, Also this paper describes the influence of vertical gussets,

horizental gusseis and natural rubber pads on the T-type fixture, And the results are applicable to general fixture

design.
I.M = 27t A FRelA A3 A Sl AFEF Lt
T E A erlE 2ARe AL 3] o)
27 A 8] (Environmental Test) #19] o= AFAY T FX2ELS AFAYEIE Y ¥
g F8H QA9 ZHAN FREEE 2 TR AgdA g @A Hsn FEHe AviAE A
Py goll Agstz] A 2EAEXF(Fixture for Vi-
Ao : 1992 104 122 bration Test, o] &} *X2")7}+ d 8 & A Dk, z2}

We) ARAEL A7) $5YE 2 g



T-34 35/ A7 $354 M AP 2ocdge) 28

2A4 A TFE @A 7FA 7] (Exciter 3= Shaker) 2}
ANYEEE st BE7)F(Adaptor) 29 A zha}
ax A AzsAR 27 FEAE WA el
A god AFAA e FTASH2Z U3 AJHELS
ol® Fgppell Al 2] 215 Al @ (Overtest)oluh #Ha
FEA Y (Undertest) & #AAPT 222 Af e
AgFEay AU AlgEe A e $YE
Aol dake A8 3xE YAS ookt 2ER
€ ZAEr oy 7] M e ATl X" E A Y
ol Aagle]l YR AYFFE A
ZHMATE Udepl = Ho) 713 ol Holn), & A
EFEA U7 5~200Hz, 5~500Hz¢ 3 Fut
F GG g NF s ZAAFTS Ve 5 AR
gk 2tA o2 FFAPAA HALsHEe 5~2,000Hz
HAGA M el 77 & A ol4e) nHA
T8 ZPSn g9o] 2 AL dgs] =
£ o7INFIRR HAPY A= /G 5 2R
AETe e FE82 548 2= 7 dA @
del o] "l

oj2]g A T4AY EHoz F AYEL o8
Z 720 tABIS X FE AASHA LY Pt 7
NP7 dAsEe 24, APE FHSe L42F
o] A - 43 BE AE F ool o g o
227t fEeh £33 Ko ¥ado]l B AE A
P T A 2Ange FPH Ao|§ RaFn

el B =gdMde FHALBe YZH o
27he) NYPEE nYAA FAN AFANEL & £
Nam, APEe] F& M7 7) sl 89 7
£ Y B AANTE g3k 7179 9 F)
°]E(Slip Plate)9}2] 2P QYL st AAR
F Slolxm FYH FpoM AJETE HAHAIN =
22X FHE 3% Ayl v AFEE E F 3
B P FL ALEEo] AFsted ALg5A
g oW FatpoM HFEE FAsm JE =y
3 FEFAe Y48 TUL Yor|r] g FoEHy
o2 dAE7] e T-§ 33 7e 8548 =%
E &Y 719 & o] 43)h A3l §in),

ojeldt Exoz T-IRAFE 2d(FAH4z
T, F4Fegeian, FYLZHE T 4E A3l
o FHE:S £HoE 2 842 AWt & )2
#HEE 4 24E ZERZ A4 5 ASE Az
3t ofeirkA] Wbyl 93t T- 49 FHEA
€ v, REF F T-FP3 4AA nisojof
T T8 4SS A2 Fc)

13
I.AgE % MEER

38 1& 3 247 88 T34 72 300
{mm) X 390(mm} X 25,4t (mm) ¢} 3 Alz @3} ¢
415(mm) X 25.4t (mm) Q] Y& FAnierfe] N2 &
delol slom pAsA AR 27457 A3 29 29
AFE e AR @] FA A ztE gd "5
of 426 2450l U} g2 2E YI = duky
o2 Az AMEHE dFoFoE fEolR
123

Fig 1. Welded T-Type Fixture under Test
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Fig 2. Dimension of Vertical Gusset
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Fig 3. Modal Test Geometry
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Fig 4. Experimental Apparatus for Modal Test
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Fig 5. Vertical Gussets
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Fig 8. Driving Point Frequency Response Function
(Solid Line :Node Point 10, Dot Line : Node Point 46}
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(e)5th Mode Shape (1785 Hz)

Fig 7. Mode Shapes of T-Type Fixture(Without Verti-
cal Gussets)
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Fig 8 Comparison between With and Without Vertical
Gusset {at node point 10)
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Fig 9. Comparison between Bolted and Welded Fixture
(at node point 46)
(Selid Line : Bolted Fixture, Dot Line : Welded
Fixture}
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Table 1. Natural Frequencies of T-Type Fixture by Va-
rious Gussets

Ct:ndmom Natural Frequency i Hz i| Damping| %

Welded Fixture 17 580 3.223
(With Al 2 677 1.277
Vertical 3 1073 0,476
Gussets) 1 1785 0.354
Bolted Fixture | 1 ! 343 3,646
{Without i 2 695 i L0
Vertical | 3 1095 0526
Gussets) 4 1297 © 1693
5 1785 ©0.643

Bolted Fixtwre | 1 521 0.533
(With Al 2 701 0.319
Vertical 3 ! 1007 1.485
Gussets) 4 1633 1.690
Bolted Fixture 1 467 0.693
(With GFRP| 2 | 693 0.523
Vertical 3 : 973 0,451
Gussets) | 4 | 1443 P24
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Fig 13. Comparison between With and Without Rubber
Pads {(at node point 46)
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