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The accuracy of the vibration measurement of rectangular thin plates was
studied using scaling law for vibration problem. A scaling law for vibration response
of rectangular isotropic plates was derived from the governing equation and verified
with closed form solutions. The experiment study was conducted on two groups of the
specimens; a group of the same material and a group with different material.
Rectangular plates with SSSS, SFSS. SFSF, and SSFF boundary conditions were
identified as a model or a prototype and tested for natural frequencies using impact
test method. Natural frequencies from the first three modes were obtained from the
vibration response in frequency domain. Measured natural frequency of a model was
substituted into the scaling law to determine the scaling natural frequency of the
corresponding prototype which was then compared to the measured natural frequency
to determine the accuracy of the vibration measurement. Natural frequencies of the
prototype determined from both approaches agree with each other very well. From the
comparisons, the average and the standard deviation of percent discrepancy between
measured and scaling natural frequencies of the prototype is 0.24+ 6.51%. The
accuracy in this study is notably better that of the previous study on scaling law for
buckling of plate. The use of scaling law to determine the accuracy of the vibration
measurement is better than that of comparing the measured natural frequency with the
closed form solution since it is impossible to build the ideal simple support or
clamped support boundary conditions in the experiment. With a scaling law, the ideal

boundary condition is not required in the experiment setup.
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M1319% 6.1 MANUDFITUWIANANTNAABINTHMIIVTAUDVNENITAIU(SSSS) VI3

NAABINGULIN

Aspect axb Natural Frequency (Hz)

Ratio mm.* 1% Mode 2" Mode 3" Mode

200x200 301.56 416.44 703.61

1 250x250 196.66 408.95 444.58

300x300 148.82 293.24 321.82

300x200 221.16 376.30 580.68

1.5 375x250 150.50 255.35 376.62

450x300 99.58 171.44 257.43

400x200 199.58 256.16 425.22

2 500x250 132:40 173.64 275.54

600x300 90.12 117.80 193.42

A 1 A a = o =R J F) 1
A1 6.2 AIANNDFITUHIAVINNITNAADINTAUNTIVIALUVIEINAIULazUaoetate

a 3 Y 1
aaizwﬁqmu(SFSS)mmmﬁmamﬂqmwﬂ

Aspect axb Natural Frequency (Hz)

Ratio mm* 1% Mode 2" Mode 3" Mode

200x200 221.50 405.25 600.67

1 250x250 145.89 252.58 392.85

300x300 99.30 173.60 266.80

300x200 125.50 295.00 312.50

15 375x250 70.75 172.75 189.00

450x300 52.00 127.50 130.00

400x200 77.18 179.17 258.58

2 500x250 50.41 115.82 164.73

600x300 33.00 77.50 112.04




54

d‘ 1 d' a =) v =K 3 9 12 [ 1
M1 NN 6.3 ﬂ'lﬂ?']iJﬂ‘ﬁSiiJ“]ﬂWﬂ?ﬂﬂ'lﬁ“Vlﬂa’ENﬂﬁlefﬂifﬂ‘]_lfJﬂ!L‘]J‘]JﬂEJﬁ@Qﬂ?ﬂﬂ@]ﬂﬂﬂllﬁ%ﬂaﬂﬂ

Ua1edasz a0 1u(SFSF)¥0anInaaeInguLLsn

Aspect axb Natural Frequency (Hz)
Ratio mm.* 1% Mode 2" Mode 3" Mode
200x200 62.36 231.46 255.32
1 250x250 40.46 148.79 162.46
300x300 29.35 105.10 118.85
300x200 41.65 124.19 212.67
1.5 375x250 30.23 84.25 143.48
450x300 22.50 61.38 106.15
400x200 37.04 87.90 181.77
2 500x250 22.10 55.39 119.21
600x300 18.54 45.58 89.46

M3 6.4 AIANUDTITNFIAVINAITNAADINFENTIVTAUUVDIeAOIRIUATIN U WAL

Uavelarwdaszaesd1u(SSFF)uaiIn1snaasInguLsn

Aspect axb Natural Frequency (Hz)
Ratio mm* 1% Mode 2" Mode 3" Mode
200x200 168.50 220.39 454.96
1 250x250 108.80 134.13 290.63
300x300 72.32 95.29 198.14
300x200 161.75 179.58 325.67
15 375x250 110.83 121.17 215.00
450x300 79.00 94.50 146.00
400x200 169.63 187.10 269.60
2 500x250 104.75 129.75 182.75
600x300 80.41 95.21 127.57
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A15199 6.5 AIANNDTITUHIAINATNABINTAMTIVTALUVIIENITAU(SSSS)¥0 93

naaoInguiiaes
axb Natural Frequency (Hz)
Plate ) . - -
mm. 1% Mode 2" Mode 3" Mode
. 300x200 199.19 314.25 487.38
Aluminium
1.5mm. 375x250 136.75 206.81 311.19
300x200 214.65 374.85 561.90
Steel
375x250 137.71 232.11 368.46
300x200 162.38 272.50 425.04
Stainless304
375x250 106.21 172.50 272.25

daszv a1 (SFSS)¥on1snaneInguidos

A 1 = a )=} o =R 1 kY 1
A1519% 6.6 MANVDTITNFIANNMINAADINTAUMTIVIALU VDT A Uazaoslare

axb Natural Frequency (Hz)
Plate > : - -
mm. 1 Mode 2" Mode 3" Mode
Alumini 300x200 87.33 220.50 233.22
uminium
1.5mm. 375x250 54.30 143,68 154.59
300x200 107.00 278.00 288.17
Steel
375x250 67.55 175.82 184.95
300x200 83.92 207.96 216.13
Stainless304
375x250 51.27 128.82 138.70
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d‘ 1 d' a =) v =R 3 i 12 [ 1
A1TNN 6.7 ﬂ'lﬂ?']iJﬂ‘ﬁiﬂJGD'W]fl]"lﬂﬂﬁﬂﬂa’f)\iﬂimﬂ'li%‘]JEJ@L!“]J‘]N'IEJﬁ’ENﬂ']Mﬂ@ﬂﬂullﬁ%ﬂﬁﬁ]ﬂ

Ua1edaszdoin1u(SFSF)uoansnaaeinguilaes

axb Natural Frequency (Hz)
Plate ) . - -
mm. 1% Mode 2" Mode 3" Mode
. 300x200 37.56 93.17 172.50
Aluminium
1.5mm. 375x250 26.28 72.59 108.72
300x200 43.15 134.33 220.15
Steel
375x250 29.25 91.00 143.25
300x200 33:23 99.52 159.66
Stainless304
375x250 23.15 66.70 103.05

Yavetaedaszaesd1u(SSFR)vaansnaaanguiidod

axb Natural Frequency (Hz)
Plate > : - -
mm. 1 Mode 2" Mode 3" Mode
. 300x200 123.17 140.83 246.08
Aluminium
1.5mm. 375x250 87.69 93.81 174.25
300x200 150.71 181.29 315.79
Steel
375x250 96.38 116.35 201.30
300x200 108.63 131.25 224.75
Stainless304
375%250 73.98 84.85 159.23

A15191 6.8 MIANWDTITNIIAINMINAABINGANTIVBALUVOIBTDIRUGATINUT WAz
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Tassafauruun Tduaouduaalugdi 6-1 FunmsiinmsnaaesrInNudsITuINa
] A A Y I ] Qy o Y A a
yoaurunaassngnaenldiduuiusuauuuuiiaes (Model) laanudsssumnaves
] Qy o o 1 A ady v o 9
URUFUIULDUIADI9INNINAA0Y (0n)  WIAIANNDEIINIAN I 1w Tagldng
o 1 . A 1 A a 1 Qy Y &
dadau (Scaling law) oM 1AIANUDTITUIIAVDIHUFUNIUAULUY (Prototype) aaiilu
v 2 v
AINNVDFITUFIAVOWHUTUNUAULUDNIINGBYANUARIY (Op scaling) VINTUNAADIN
1 A Aa ] A A Y 3 ] Qy 9 Y1 A a
ANNUDBITUTAveLHUNAaeIngaaen IduHusuOudunuy laanud s Tua
2
YOILHUFUNUAULDLINNITNABD (Opexp) 1UTBURBUAMMIIUSWOINMTNAADI TN
1 J 3 4 A - 1 ' ~ a ] Qy
manlesiguannuaaamaoi (YoDiscrepancy) 3 HINAANNDTITUIIAVDIAUTUIIU
9 A 9 [ 1 A a ] Qy 9 A Y
AUUD LN TAINNTNARD (@ exp) NUAIANNATTTUHIAVOIHUTUNUA ULV U TR INNT

4 = Y
U3zgnANguRANUAAIY (Wp scaling)

W
)

0 — ~—

A 1 o Y [ 1
51N 6.1 mimmwmmummmmmﬂammﬂmﬂ%ﬂgﬁﬂmu

U
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Aspect Model Prototype | Mode | Model Prototype
Ratio Exp Scaling | %Dis
1 301.56 148.82 134.03 -9.94
200x200 | 300x300 2 416.44 293.24 185.08 | -36.88
3 703.61 321.82 312.72 -2.83
i 196.66 301.56 307.28 1.90
1 250x250 | 200x200 2 408.95 416.44 638.98 53.44
3 444.58 703.61 694.66 -1.27
1 148.82 196.66 214.30 8.97
300x300 | 250x250 2 293.24 408.95 422.27 3.26
3 321.82 444.58 463.42 4.24
1 221.16 99.58 98.29 -1.29
300x200 | 450x300 2 376.30 171.44 167.24 -2.45
3 580.68 257.43 258.08 0.25
1 150.50 221.16 235.16 6.33
1.5 375x250 | 300x200 2 255.35 376.30 398.98 6.03
3 376.62 | 580.68 | 588.47 1.34
1 99.58 150.50 143.40 -4.72
450x300 | 375x250 2 171.44 255.35 246.87 -3.32
3 257.43 376.62 370.70 -1.57
1 199.58 90.12 88.70 -1.57
400x200 | 600x300 2 256.16 117.80 113.85 -3.35
3 425.22 193.42 188.99 -2.29
1 132.40 199.58 206.88 3.66
2 500x250 | 400x200 2 173.64 256.16 271.31 5.92
3 275.54 425.22 430.53 1.25
1 90.12 132.40 129.77 -1.98
600x300 | 500x250 2 117.80 173.64 169.63 -2.31
3 193.42 275.54 278.52 1.08
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ASPECL | 1 e Prototype | Mode | Model Protot%/pe :
Ratio Exp Scaling | %Dis
1 221.50 99.30 98.44 -0.86
200x200 | 300x300 2 405.25 173.60 180.11 3.75
3 600.67 | 266.80 | 266.96 | 0.06
1 145.89 221.50 227.95 2.91
1 250x250 | 200x200 2 252.58 405.25 394.65 -2.62
3 392.85 600.67 613.82 2.19
1 99.30 145.89 142.99 -1.98
300x300 | 250x250 2 173.60 252.58 249.98 -1.03
3 266.80 392.85 384.19 -2.20
1 125.50 52.00 55.78 7.26
300x200 | 450x300 2 295.00 127.50 131.11 2.83
3 312.50 130.00 138.89 6.84
i 70.75 125.50 11055 | -11.91
1.5 375x250 | 300x200 2 172.75 | 295.00 | 269.92 | -850
3 189.00 312.50 295.31 -5.50
1 52.00 70.75 74.88 5.84
450x300_ | 375x250 2 127.50 172.75 183.60 6.28
3 130.00 | 189.00 | 187.20 | -0.95
1 77.18 33.00 34.30 3.94
400x200 | 600x300 2 179.17 77.50 79.63 2.75
3 258.58 112.04 114.93 2.57
1 50.41 77.18 78.76 2.06
2 500x250 | 400x200 2 115.82 179.17 180.97 1.00
3 164.73 | 258.58 | 257.39 | -0.46
1 33.00 50.41 47.52 -5.73
600x300 | 500x250 2 77.50 115.82 111.60 -3.64
3 112.04 164.73 161.34 -2.06
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Aspect Model | Prototype | Mode | Model Prototype
Ratio Exp Scaling | %Dis
1 62.36 29.35 27.72 -5.56
200x200 | 300x300 2 231.46 105.10 102.87 -2.12
3 255.32 118.85 113.47 -4.52
1 40.46 62.36 63.22 1.37
1 250x250 | 200x200 2 148.79 231.46 232.49 0.45
3 162.46 255.32 253.84 -0.58
1 29.35 40.46 42.26 4.46
300x300 | 250x250 2 105.10 148.79 151.34 1.72
3 118.85 162.46 171.14 5.35
. 41.65 22.50 18.51 -17.74
300x200 450x300 2 124.19 61.38 55.19 -10.07
3 212.67 106.15 94.52 -10.96
i 30.23 41.65 47.23 13.41
1.5 375x250 | 300x200 - 84.25 12419 | 131.64 6.00
3 143.48 212.67 224.18 541
+ 22.50 30.23 32.40 7.19
450x300 | 375x250 2 61.38 84.25 88.38 4.90
3 106.15 143.48 152.86 6.54
1 37.04 18.54 16.46 -11.22
400x200 | 600x300 2 87.90 45.58 39.07 -14.29
3 181.77 89.46 80.79 -9.69
1 22.10 37.04 34.53 -6.78
2 500x250 | 400x200 2 55.39 87.90 86.54 -1.55
3 119.21 181.77 186.27 2.48
1 18.54 22.10 26.70 20.84
600x300 | 500x250 2 45.58 55.39 65.64 18.51
3 89.46 119.21 128.82 8.06
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ASPECL |y o el Prototype | Mode | Model Prototype
Ratio Exp Scaling | %Dis
1 168.50 72.32 74.89 3.55
200x200 | 300x300 2 220.39 95.29 97.95 2.80
3 454.96 198.14 202.21 2.05
1 108.80 168.50 170.00 0.89
1 250x250 | 200x200 2 134.13 220.39 209.58 -4.90
3 290.63 454.96 454.11 -0.19
1 72.32 108.80 104.14 -4.28
300x300 | 250x250 2 95.29 134.13 137.21 2.30
3 198.14 290.63 285.33 -1.83
1 161.75 79.00 71.89 -9.00
300x200 | 450x300 2 179.58 94.50 79.81 -15.54
3 325.67 146.00 144,74 -0.86
1 110.83 161.75 173.18 7.06
15 375x250 | 300x200 2 121.17 179.58 189.32 5.42
3 215.00 325.67 335.94 3.15
1 79.00 110.83 113.76 2.64
450x300 | 375x250 2 94.50 121.17 136.08 12.31
3 146.00 215.00 210.24 -2.21
1 169.63 80.41 75.39 -6.24
400x200 | 600x300 2 187.10 95.21 83.16 -12.66
3 269.60 127.57 119.82 -6.07
1 104.75 169.63 163.67 -3.51
2 500x250 | 400x200 2 129.75 187.10 202.73 8.36
3 182.75 | 269.60 | 28555 | 5.92
1 80.41 104.75 115.79 10.54
600x300 | 500x250 2 95.21 129.75 | 137.10 | 5.67
3 127.57 182.75 183.70 0.52
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Model Prototype SSSS SFSS SFSF SSFF
Model | Mode2 | Mode3 | Model | Mode2 | Mode3 | Model | Mode2 | Mode3 | Model | Mode2 | Mode3
200x200 | 300x300 | -9.94 | -36.88 | -2.83 | -0.86 | 3.75 0.06 | -556 | -2.12 | -452 | 355 2.80 2.05
1 250x250 | 200x200 | 1.90 | 53.44 | -1.27 | 291 | -262 | 219 1.37 045 | -0.58 | 0.89 | -490 | -0.19
300x300 | 250x250 | 8.97 3.26 424 | -198 | -1.03 | -220 | 4.46 1.72 535 | -428 | 230 | -1.83
300x200 | 450x300 | -1.29 | -245 | 0.25 7.26 2.83 6.84 | -17.74 | -10.07 | -10.96 | -9.00 | -15.54 | -0.86
15 | 375x250 | 300x200 | 6.33 6.03 134 | -1191 | -850 | -550 | 1341 | 6.00 541 7.06 5.42 3.15
450x300 | 375x250 | -4.72 | -3.32 | -157 | 5.84 6.28 | -095 | 7.19 4.90 6.54 264 | 1231 | -221
400x200 | 600x300 | -1.57 | -3.35 | -2.29 | 394 2 257 | -11.22 | -1429 | -9.69 | -6.24 | -12.66 | -6.07
2 500x250 | 400x200 | 3.66 5.92 1.25 2.06 1.00 | -046 | -6.78 | -155 | 248 | -351 | 8.36 5.92
600x200 | 500x250 | -1.98 | -2.31 | 1.08 | -5.73 | -3.64 | -2.06 | 20.84 | 1851 | 8.06 | 10.54 | 5.67 0.52
Avg. 0.42 283 | -0.11 | 091 0.56 0.32 0.66 0.39 0.23 0.18 0.42 0.05
SD. 577 | 23.15 | 2.23 6.07 4.52 351 | 1225 | 9.47 7.12 6.44 9.49 3.45
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: ' s @ § 3
Q15199 6-14 wamIsnaavduazAlesIFUAANUAAIAAADUNTAUNTIVTALLL SSSS 194

uRUNARBILIA 300x200 1.2 lumsnaasenguitaos

Model Prototype Mode | Model Protolype

Exp Scaling | %Dis
1 221.16 199.19 176.06 | -11.61

Aluminum-B 2 376.30 314.25 299.57 -4.67

3 580.68 | 487.38 | 462.28 | -5.15

N 221.16 214.65 256.68 19.58

Aluminum-A Steel 2 376.30 374.85 | 436.74 16.51
3 580.68 | 561.90 | 673.94 | 19.94

1 221.16 162.38 198.27 | 22.11

Stainless 2 376.30 272.50 337.36 | 23.80

3 580.68 | 425.04 520.59 | 22.48

1 199.19 | 214.65 | 290.39 | 35.29

Steel 2 314.25 374.85 | 458.14 | 22.22

AlUminum.B 3 487.38 561.90 710.53 | 26.45
£ 199.19 162.38 22431 | 38.15

Stainless 2 314.25 272.50 353.89 | 29.87

3 487.38 | 425.04 548.85 | 29.13

1 214.65 162.38 165.81 211

Steel Stainless 2 374.85 272.50 289.55 6.26

3 561.90 | 425.04 | 434.04 212
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: ' s @ § 3
Q15199 6-15 WansnaavdazAlesIFUAANUAAIAAADUNTANTIVTALLL SSSS 194

uRuNAaIvLIa 375x250 Wi 2 lumsnaasenguitaos

Model Prototype Mode | Model Prototype

Exp Scaling | %Dis
1 150.50 | 136.75 | 119.81 | -12.39

Aluminum-B 2 255.35 | 206.81 | 203.28 | -1.71

3 376.62 | 311.19 | 299.82 | -3.65

1 15050 | 137.71 | 174.67 | 26.84

Aluminum-A Steel 2 255.35 | 232.11 | 296.36 | 27.68
3 376.62 | 368.46 | 437.11 | 18.63

1 150.50 | 106.21 | 134.93 | 27.03

Stainless 2 255.35 | 172.50 | 228.92 | 32.71

3 376.62 | 272.25 | 337.64 | 24.02

1 136.75 137.71 199.36 44.77

Steel 2 206.81 | 232.11 | 30151 | 29.90

Aluminum.B 3 311.19 | 368.46 | 453.67 | 23.13
1 136.75 | 106.21 | 154.00 | 44.99

Stainless 2 206.81 | 17250 | 23290 | 35.01

3 311.19 | 272.25 | 350.44 | 28.72

1 137.71 | 106.21 | 106.38 0.15

Steel Stainless 2 232,11 | 17250 | 179.29 3.94

3 368.46 | 272.25 | 284.62 4.54
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Q15197 6-16 WamInaavduazAMlesIFUAANUAAIAAADUNTANTIVTALLL SFSS 194

uRUNARBILIA 300x200 1.2 lumsnaasenguitaos

Model Prototype Mode | Model Profotype
Exp Scaling | %Dis
1 125.50 87.33 99.91 14.40
Aluminum-B 2 295.00 | 22050 | 234.85 | 6.51
3 312,50 | 233.22 | 248.78 | 6.67
1 12550 | 107.00 | 145.66 | 36.13
Aluminum-A Steel 2 295.00 | 278.00 | 342.38 | 23.16
3 31250 | 288.17 | 362.69 | 25.86
1 125.50 83.92 112,51 | 34.08
Stainless 2 295.00 | 207.96 | 264.47 | 27.18
3 31250 | 216.13 | 280.16 | 29.63
1 87.33 107.00 | 127.32 | 18.99
Steel 2 220.50 | 278.00 | 321.46 | 15.63
Aluminum.B 3 233.22 | 288.17 | 340.01 | 17.99
1 87.33 83.92 98.35 17.20
Stainless / 220.50 | 207.96 | 248.31 | 1941
3 23322 | 216.13 | 262.64 | 2152
1 107.00 83.92 82.65 -1.51
Steel Stainless 2 278.00 | 207.96 | 214.74 3.26
3 288.17 | 216.13 | 22259 | 2.99
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Q15190 6-17 wansnaasaazaAulesiFudauaaIanaoUNIaiNITIVsaLUY SFSS 194

uRuNAaIvLIa 375x250 Wi 2 lumsnaasenguitaos

Model Prototype Mode | Model Prototype
Exp Scaling | %Dis
1 70.75 54.30 56.32 3.74
Aluminum-B 2 172.75 | 143.68 | 13753 | -4.28
3 189.00 | 154.59 | 150.46 | -2.67
1 70.75 67.55 82.11 21.57
Aluminum-A Steel 2 172.75 | 175.82 | 200.49 | 14.04
3 189.00 | 184.95 | 219.35 | 18.60
1 70.75 51.27 63.43 23.71
Stainless 2 172,75 | 128.82 | 154.87 | 20.23
3 189.00 | 138.70 | 169.44 | 22.16
. 54.30 67.55 79.16 17.19
Steel 2 143.68 | 175.82 | 209.47 | 19.14
AlUminum.B 3 15459 | 184.95 | 22537 | 21.85
1 54.30 51.27 61.14 19.25
Stainless 2 143.68 | 128.82 | 161.81 | 25.61
3 154.59 138.70 174.09 25.51
1 67.55 51.27 52.18 1.76
Steel Stainless 2 175.82 | 128.82 | 135.81 5.43
3 184.95 | 138.70 | 142.87 3.00
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Q151970 6-18 WamIsnaavduazAMlesIFUAANUAAIAAADUNTANTIVTALLL SFSF 194

uRUNARBILIA 300x200 1.2 lumsnaasenguitaos

Model Prototype Mode | Model Prototype

Exp Scaling | %Dis
1 41.65 37.56 33.15 -11.72

Aluminum-B 2 124.19 93.17 98.87 6.12

3 212.67 | 17250 | 169.30 | -1.85

1 41.65 43.15 48.33 12.02

Aluminum-A Steel 2 124.19 | 134.33 | 144.13 7.30
3 212.67 | 220.15 | 246.82 | 12.12

il 41.65 33.23 37.34 12.37

Stainless 2 124.19 99.52 111.34 | 11.87

3 212.67 | 159.66 | 190.66 | 19.42

. 37.56 43.15 54.75 26.89

Steel 2 93.17 134.33 | 135.83 1.12

AlUminum.B 3 17250 | 220.15 | 251.48 | 14.23
1 37.56 33.23 42.29 27.28

Stainless 2 93.17 99.52 104.92 5.42

3 17250 | 159.66 | 194.26 | 21.67

1 43.15 33.23 33.33 0.31

Steel Stainless 2 134.33 99.52 103.76 4.26

3 220.15 | 159.66 | 170.06 6.51
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Q151990 6-19 WamIsnaavduazAMlesIFUAANUAAIAAADUNTANTIVTALLL SFSF 194

uruNAaIuLIa 375x250 un.? lumsnaasnguiidos

Model Prototype Mode | Model Prototype
Exp Scaling | %Dis
1 30.23 26.28 24.06 -8.44
Aluminum-B 2 84.25 72.59 67.07 -7.61
3 143.48 108.72 114.22 5.06
1 30.23 29.25 35.08 | 19.94
Aluminum-A Steel y 84.25 91.00 97.78 7.45
3 143.48 143.25 166.52 | 16.25
1 30.23 23.15 27.10 17.06
Stainless 2 84.25 66.70 75.53 13.24
3 143.48 103.05 128.63 | 24.82
1 26.28 29.25 38.31 30.99
Steel 2 72.59 91.00 105.83 | 16.30
AlUminum-B 3 108.72 143.25 158.50 | 10.64
1 26.28 23.15 29.60 27.85
Stainless 2 72.59 66.70 81.75 22.56
3 108.72 103.05 122.43 | 22.56
1 29.25 23.15 22.59 -2.40
Steel Stainless 2 91.00 66.70 70.29 5.39
3 143.25 103.05 110.65 7.38
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Q151990 6-20 WamInAavdazAMlesIFUAANUAAIAAADUNTANTIVTALLL SSFF 194

uRUNARBILIA 300x200 1.2 lumsnaasenguitaos

Model Prototype Mode | Model Prototype
Exp Scaling | %Dis
1 161.75 123.17 128.77 4.55
Aluminum-B 2 179.58 | 140.83 | 142.96 151
3 325.67 | 246.08 | 259.26 5.36
1 161.75 150.71 187.73 24.56
Aluminum-A Steel 2 179.58 | 181.29 | 208.43 | 14.97
3 325.67 | 315.79 | 377.97 | 19.69
1 161.75 | 108.63 | 145.01 | 33.50
Stainless 2 179.58 | 131.25 | 161.00 | 22.67
3 325.67 | 224.75 | 291.96 | 29.91
. 123.17 | 150.71 | 179.56 | 19.14
Steel 2 140.83 | 181.29 | 205.32 | 13.26
AlUminum.B 3 246.08 | 315.79 | 358.76 | 13.61
1 123.17 | 108.63 | 138.70 | 27.69
Stainless 2 140.83 | 131.25 | 158.60 | 20.84
3 246.08 | 224.75 | 277.12 | 23.30
1 150.71 | 108.63 | 116.42 7.18
Steel Stainless 2 181.29 | 131.25 | 140.03 6.69
3 315.79 | 22475 | 243.93 8.53
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Q15199 6-21 WamsnaavdazAlesIFUAANUAAIAAADUNTANTIVTALLL SSFF 194

uRuNAaIvLIa 375x250 Wi 2 lumsnaasenguitaos

Model Prototype Mode | Model Prototype
Exp Scaling | %Dis
1 110.83 87.69 88.23 0.62
Aluminum-B 2 121.17 93.81 96.46 2.82
3 215.00 | 174.25 | 17116 | -1.77
1 110.83 96.38 128.63 | 33.47
Aluminum-A Steel 2 121.17 | 116.35 | 140.63 | 20.87
3 215.00 | 201.30 | 249.53 | 23.96
il 110.83 73.98 99.36 34.32
Stainless 2 121.17 84.85 108.63 | 28.02
3 215.00 | 159.23 | 192.75 | 21.06
. 87.69 96.38 127.84 | 32.65
Steel 2 93.81 116.35 136.77 17.55
AlUminum.B 3 174.25 | 201.30 | 254.04 | 26.20
1 87.69 73.98 98.75 33.49
Stainless 2 93.81 84.85 105.65 | 2451
3 174.25 | 159.23 | 196.23 | 23.24
1 96.38 73.98 74.45 0.64
Steel Stainless 2 116.35 84.85 89.87 5.92
3 201.30 | 159.23 | 15549 | -2.34
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300x200 SSSS SFSS SFSF SSFF
Model Prototype Model | Mode2 | Mode3 | Model | Mode2 | Mode3 | Model | Mode2 | Mode3 | Model | Mode2 | Mode3
Aluminum-B -11.61 | -4.67 | -515 | 1440 | 6.51 6.67 |-11.72 | 6.12 | -1.85 | 4.55 1.51 5.36
Aluminum-A Steel 19.58 | 16.51 | 1994 | 36.13 | 23.16 | 25.86 | 12.02 | 7.30 | 12.12 | 2456 | 14.97 | 19.69
Stainless 22.11 | 23.80 | 22.48 | 34.08 | 27.18 | 29.63 | 12.37 | 11.87 | 19.42 | 33.50 | 22.67 | 29.91
AlUminum.B Steel 3529 | 2222 | 2645 | 18.99 | 1563 | 17.99 | 26.89 | 1.12 | 1423 | 19.14 | 13.26 | 13.61
Stainless 38.15 | 29.87 | 29.13 | 17.20 | 1941 | 21.52 | 27.28 | 542 | 21.67 | 27.69 | 20.84 | 23.30
Steel Stainless 211 | 626 | 212 | -151 | 326 | 299 | 031 | 426 | 651 | 7.18 | 6.69 | 853
375x250 SSSS SESS SFSF SSFF
Model Prototype Model | Mode2 | Mode3 | Model | Mode2 | Mode3 | Model | Mode2 | Mode3 | Model | Mode2 | Mode3
Aluminum-B | -12.39 | -1.71 | -3.65 | 3.74 | -4.28 | -267 | -844 | -761 | 506 | 062 | 2.82 | -1.77
Aluminum-A Steel 26.84 | 27.68 | 18.63 | 21.57 | 14.04 | 18.60 | 19.94 | 7.45 | 16.24 | 33.47 | 20.87 | 23.96
Stainless 27.03 | 32.71 | 24.02 | 23.71 | 20.23 | 22.16 | 17.06 | 13.24 | 24.82 | 34.32 | 28.02 | 21.06
_ Steel 4477 | 29.90 | 23.13 | 17.19 | 19.14 | 21.85 | 30.99 | 16.30 | 10.64 | 32.65 | 17.55 | 26.20
Aluminum-8 Stainless 4499 | 35.01 | 28.72 |19.25 | 25.61 | 2551 | 27.85 | 22.56 | 18.81 | 33.49 | 2451 | 23.24
Steel Stainless 015 | 394 | 454 | 176 | 543 | 300 | -240 | 539 | 738 | 064 | 592 | -2.34
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12 SS 600T 600mm.TOP KNIFE/EDGE 2 STAINLESS 304
11 SS 600M 600mm.BOTTOM KNIFE EDGE 2 STAINLESS 304
10 SS 300T 300mm.TOP KNIFE EDGE 2 STAINLESS 304
9 SS 300M 300mm.BOTTOM. KNIFE EDGE 2 STAINLESS 304
8 SS 2507 250mm.TOP KNIFE EDGE 2 STAINLESS 304
7 5SS 250M 250mm.BOTTOM KNIFE EDGE 2 STAINLESS 304
6 SS 2007 200mm.TOP KNIFE EDGE 2 STAINLESS 304
5 SS 200M 200mm.BOTTOM KNIFE EDGE 2 STAINLESS 304
4 GP GUIDE PLATE 2 55400 + BLACKENING
3 B 150R 150mm.RS MATING -BOX 2 SS400 + BLACKENING
2 B 150L 150mm.LS MATING BOX 2 SS400 + BLACKENING
1 B 100 100mm. MATING BOX 6 SS400 + BLACKENING
No. CODE NAME & DESCRIPTION REQD. | MATERIAL & NOTE

CHULALONGKORN UNIVERSITY

A _Set-of Vibration Test Rig

Drw.: A. Nasongkhla Dept. : M.E

App. : P. Singhatanadgid | Date : 04/01/2005
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