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Development of some Computer Softwares for Determining
the Loss Factor in the Damped Free Vibration
(2nd Report, The Result of Loss Factor Computed by

Measuring Data and Comparison with Conventional

Methods)

g R\ bR Y

Akio Minowa Takashi Nakanishi

In the conventional method determining the loss factor by using the extreme value and the

decay rate, the low accuracy wich caused by the sampling errors of A/D converter and the limit

of the writing speed of the level recorder are examined first. Then these methods are improved

in high accuracy by formulating the new argorithm and proposing the method of determining

the upper limit of the decay rate. Using these methods and the method of the 1st report, the loss

factor are determined from the damped free vibration which is generated by excitating the squre

plate in the iree-free boundary condition, and the true values of the loss factor are discussed by

comparing with these results. The superiority of these softwares and measurement system are

confirmed by the evaluated result of the loss factor in high accuracy.
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Inclination versus loss factor

v tand 7 4 tané’ 7
(degree) (52)s (degree) (54)
45 1.000 0 0 0
45.001 1.0000349 2.222x10 ° 0.001 1.745X107° 1.111X107?
45.002 1.0000698 4.444X10 ° 0.002 3.491x107° 2.222X107°
45.01 1.000349 2.222%10 0.01 1.745%107* 1.111x107"
45,02 1.000698 4.444%10 1 0.02 3.491x107" 2.222X107"
45.1 1.00350 2.222X10 ¢ 0.1 1.745x1073 1.110x107*
45.2 1.00706 4.444X10 0.2 3.491%x10°° 2.218%107*
16 1.0355 2.223%10 * 1.0 1.746X10 7% 1.102X%107*
47 1.0724 4.447X10 * .0 3.492X107% 2.185%10°*
50 1.192 1.115%10 " .0 8.749X 107 5.337X107?
55 1.428 2.254%10 ! 10 1.763%X10" 1.032%X107"
60 1.732 3.445%10 ! 20 3.640x 107" 1.966x10""
70 2.747 6.125%10 " 40 8.391x107" 3.808%10""
30 5.671 9.671X10 ' 80 5.671 1.034
39.9 572.96 1.793 89.9 572.96 1.793
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%2 HMAKET—-5 R
Samples used for experiment and length of data
No. 1 2 3 4 5 6 7 8
MOE | SUS30 | = o4 | SPCC | mmev | susasoa | P BB w oy
Sk . ‘ 7 52F 97 | T T RF Y
FiE(mm) | 2009 X 1.2t [101.5" X 10.5] 200" x 1.2t | 200" 2 1004 X 1.2t | 103.5' X 8.5t |99.3"" X 8.0t 100" X8.7t
B (gr) 365 170 360 1080 95 86 85 170
f, (Hz) 96.85 120.0 176.35 233.8 388.8 555.4 627.0 1642
EN# 2.781 0.019 2.20 0.500 2.781 0.011 0.013 0.05
MAX 3 " " " " " " " "
To
PP#:(1) 0.500 " 0.500 " 0.500 " " "
(sec)
PPH:(2) " " " " " " " "
LR3: 75 0.05 4.0 " 20 (.04 0.07 0.07
1) #iHEH & (2SPCCIZEis — M 2IEA L 72 L,
2) SPCCE 8 — FonFidid, #2200 X2.95mm, 200%X0.3tmm T 5,
3) 2> 7)) = RO S ETH)—THY, FHOM L i,
#3 BTN TEERET— 2T AR
Variation of loss factor for sampling frequency and data length
fs Ts To N, CNi, I k BIUKERE 0 (X10 %)
(kHz) (msec) (msec) CN: EN#: PPi(1)—1|PP#(1)—2| PPH(2) MAX#
80 3.44 3.36 3.34 3.77 3.36
20 160 3.58 3.52 3.52 3.71 3.52
320 N = 54 3.52 3.46 3.46 3.60 3.50
25 00 500 CN, = 42 3.50 3.46 3.46 3.56 3.48
60 320 CN2 =52 3.58 3.56 3.56 3.58 3.52
100 320 3.54 3.50 3.52 3.36 3.50
180 320 3.70 3.69 3.70 3.58 3.58
30 N_'=43 3.38 3.44 3.44 3.38 .38
20.00 20 160 CN, =31 3.44 3.48 3.48 3.38 .42
320 CN. =141 3.48 3.50 3.50 3.42 .46
80 N=36 3.38 3.44 3.42 3.46 3.57
16.66 20 160 CN, =24 3.46 3.50 3.50 3.50 3.54
320 CN; =34 3.46 3.46 3.46 3.48 3.48
80 ﬁ=22 3.26 3.24 3.24 3.14 6.82
10.00 20 160 CN: =10 3.40 3.40 3.40 3.34 7.12
320 CNz =20 3.52 3.50 3.50 3.54 6.72
E) 7' 7 BUAZKE)E fs=25kHz 0 & 52.88F), [s=10kHzo & 372000 TH 5.
) LRI BT 2 AR FHiE 7 =3.50X10 *Th 5,
m? 0=0.25¢LC(17) " HKkd B &, Hx 97.39Hz, PlE Lz, F72, PP (1) & (2) TETuAE
389.6HzTH D, FEf & L —KT 5, K SRR ST L RS0 T, Trari<

Told > 7 > ZI % 25kHz L LT, H>71) >
LT =g LI L Ty B 0%, IEE IR ) W 5E
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A I NDEHECHRERREH <, SHEENR - MAX
FETE, Told TE BT R s Thl—F— 82 b %
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KAREAHTKE MR A HIRE O 4 7 LV DEHT
LT, FHHEIMNL TE—DTod S L 72,
Zeds, LREHC £510F 2 Tol ZIKEE HARD EHARTAS 5 o> 5 K
HES %47, T, Ty kST 2R GRHENE
WHSEADEE BB oz, SRS L 2HEEER
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