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Vibration Characteristic and Injury of Huangguan Pearunder
Stationary Vibration System
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Beijing 100083, China)

ABSTRACT: The work aims to study the influence of vibration characteristics, vibration acceleration, vibration fre-
quency and othervibration parameters on the injury of Huangguan pear under the stationary vibration system, and estab-
lish the model for the relationship between the injury rates of Huangguan pear area and volume and the time, through its
vibration test. Based on the sweep scanning and fixed frequency testsin the stationary vibration, the relationship between
Huangguan pear vibration acceleration, resonance frequency andenergy transfer rate was analyzed. The change law of in-
jury rates of Huangguan pear area and volume was studied. The resonance frequency of Huanggu pear decreased with the
increase in the acceleration, and itbasically had no obvious change after 0.85g. The change trend of resonance frequency
of Huanggu pear from the bottom up was similar in each layer (7 layers in total). With the increase in the vibration acce-
leration, both the resonance frequency and the energy transfer rate of Huangguan pear in a single layer become smaller.
The acceleration and the resonance frequency of Huangguan pear in a single layer is in a nonlinear relationship. The in-
jury rates of Huangguan pear area and volume in multiple layers become bigger with the increase in the layer number. The
resonance frequency decreases with the increase in the layer number.
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Fig.1 Volume of Huangguan pear
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Tab.1 Relationship between vibration characteristics and
acceleration of Huangguan pear

TE B (g) PR A5 R /Hz REHE A8 /%
0.15 78.80 20.40
0.25 76.00 20.50
0.35 74.98 20.60
0.45 72.00 20.10
0.55 71.00 20.43
0.65 64.05 17.76
0.75 52.91 17.30
0.85 27.22 16.30
0.95 27.10 16.20
1.05 27.00 21.80
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Tab.2 Area damage rate of Huangguan pear under

different conditions %
Jins# PR BET ] /h
E@ 1 2 3 4 5 6

0.15 1.132 1.189 1415 1.982 2.604 2.831
0.25 1.302 1.331 1.359 2.265 2944 3.114
035 1472 1529 1.699 2.831 3.114 3.397
045 1.699 1982 2265 3397 3963 4.529
0.55 2265 2.831 3397 5662 6.794 7.360
0.65 3.397 3963 4.529 7.360 8943  9.059
0.75 4246 5.662 6.794 9.625 10.760 11.320
0.85 5.096 6.228 7.304 10.760 14.660 15.290
095 5.662 7360 8436 11.320 15.290 16.990
1.05 6.794 7.926 9.342 12460 16.420 17.950
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Tab.3 Volume damage rate of Huangguan pear un-

der different conditions %
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0.15 0.095 0.104 0.118 0.154 0.213 0.258
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1.05 0589 0.725 0.747 1.042 1.359 1.495
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Fig.2 The curve of the relationship between the area, volume
injury rate and the time of Huangguan pear in multiple layers
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Tab.4 The fittingequationof injury area and time of Hua-
ngguan pear at the acceleration of 0.85g

=53 B AL g T ARG O R R?
1 11=12.22x*+29.72x*+2.171x 0.995
2 1,=11.94x*+49.12x*+24 91x 0.991
3 3=8.055x°+90.31x>+33.02x 0.992
4 Y4=26.16x-83.54x*+532.5x 0.991
5 ys=25x°-121.0x>+833.7x 0.986
6 Y6=50x"—389.2x7+1686.x 0.987
7 y7=72.22x-606.7x*+2393x 0.987
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Tab.5 Comparison of the injury area fitting equitation and

the actual measurement of Huangguan pear

[ PRt sehri i A R THE SR
El/h i B/mm® A /mm? 2 /mm’

! 2.5 392 382.15 9.85
4.5 1735 1725.2 9.8

5 2.5 565 555.37 9.63
4.5 2203 2194.8 8.2

2.5 782 772.844 9.156

3 4.5 2721 2711.38 9.62
2.5 1227 1217.875 9.125

4 4.5 3098 3088.395 9.605
5 2.5 1728 1718.625 9.375
4.5 3589 3579.525 9.475

2.5 2570 2563.75 6.25

6 4.5 4272 4261.95 10.05
7 2.5 3324 3319.063 4.937
4.5 5074 5063.872 10.128

®6 MEEH 0.85z BEBRIGHER-HEMEFRE

Tab.6 The fitting equation of injury volume and time of
Huangguan pear at the acceleration of 0.85g

ZE HOE AL R TR IS 1R R?
1 11=16.66x°—5.754x>+78.19x 0.995
2 1,=8.555x + 78.40x*+6.722x 0.994
3 3=6.944x> + 96.15x*+108.3x 0.997
4 Y4=39.69x’-179.8x*+745.2x 0.993
5 ys=47.22x>-280.6x*+1186.x 0.993
6 v6=85.86x°—680.1x*+2356.x 0.991
7 Y7=58.61x°—469.2x*+2247 x 0.985
*7 EBRARGER-HEMEHFRESSERUEEAITLE

Tab.7 Comparison of the injury volume fitting equitatio-
nandthe actual measurement of Huangguan pear

2 PRl EPRER AR R
oo mE/A GitREY/mm® BRE/mm’ 2 /mm’
| 2.5 469 419.825 49.175
4.5 1793 1753.4 39.6
2.5 680 640.47 39.53
2 4.5 2417 2397.4 19.6
3 2.5 1070 980.17 89.83
4.5 3107 3067.3 39.7
2.5 1399 1359.4 39.6
4 4.5 3369 3329.2 39.8
2.5 3041 3001.3 39.7
> 4.5 8417 8377.2 39.8
6 2.5 3020 2980.9 39.1
4.5 4693 4653.9 39.1
2.5 3730 3600.7 129.3
7 4.5 5991 5951.9 39.1
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