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Study on Vibration Characteristics for Reducing Vibration of

the Hopper-type Feeder
Lee, S. J., Chang, D. I, So, J. K, Chang, H. H.* and Yoon, T. J.**
Division of Bioresources Engineering, College of Agriculture and Life Sciences, Chungnam
National University, 220 Gung-dong, Daejeon Metropolitan City, 305-764, Korea

Summary

This study was carried out to measure and analyze the vibration levels and modes produced by
a hopper type feeder used at laying hen farms, to prevent the vibration resonance and to reduce
the vibration of the hopper type feeder (6-tier). The most vibration in a layer house were
produced by hopper type feeder as shown the previous study. According to the measurement
results, the ratio of transmissibility was as high as 100-638% for natural frequency of 170 Hz or
less. And vibration simulations were taken by the results of vibration mode analysis and the
weakest points to vibrations were determined accordingly. Then measurement and analysis were
taken for those points. The quantities of vibration were 4.6354-4.9118 g(g=9.81 ™§) by axis. In
this study, it was found that hopper type feeder generated vibration as much as to influence the
ratio of laying eggs of layer. And by the analysis of vibration on the weakest points, design
methods and equipment were suggested for isolating/reducing of vibration by each axis.
(Key words : Vibration modes, Vibration levels, Laying hen house, Hopper type feeder)
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Fig. 3. Schematics of impact point for

vibration analysis by axis.
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Fig. 4. Picture of program(Me'Scope VES
Pro) for vibration analysis.

where,
my = modal mass
Ay = a scaling constant for the k™ mode
o = damped natural frequency of the k™ mode
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where,

point for measuring

¢ = damping coefficient ratio vibration level
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Fig. 5. Measuring points of vibration level
test at feed supplier.
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Table 3. Analyzed natural frequencies of hopper-type feed supplier for different per-
centages of fill of feed in feed supplier(w,)

(unit : Hz)
% | Axis | Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8
X 32 100 171 292 358 416 466 496
0 Y 33 103 173 295 358 416 471 499
4 296 364 424 473
X 33 101 171 289 356 414 462 492
25 Y 33 103 174 295 358 416 469 498
4 33 103 174 298 362 419 466 496
X 33 100 169 287 353 410 460 492
50 Y 33 101 169 290 352 409 464 493
z 33 103 172 296 360 416 463 496
X 291 358 417 468 499
75 Y 34 102 172 294 356 414 467 496
Z 420 469
X 31 95 165 281 349 417 471 497
100 Y 31 96 167 278 343 415 471 497
V4 410 472 497
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Table 4. Analyzed transmissibility of hopper-type feed supplier for different percentages of fill
of feed in feed supplier (¢)

(unit : %)
% Axis [ Mode 1 { Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8
X 61 4 1 0 0 0 0 0
0 Y 113 284 638 136 156 213 168 149
Z 0 0 0 0
X 60 4 1 0 0 0 0 0
25 Y 422 532 486 294 284 210 169 150
4 S 26 2 1 0 0 0 0 0
X 60 4 1 0 0 0 0 0
50 Y 142 222 352 133 224 220 173 153
V4 26 2 1 0 0 0 0 0
X 0 0 0 0 0
75 Y 100 104 125 130 155 213 171 151
Z 0 0
X 72 5 1 1 0 |. 0 0 0
100 Y 184 145 274 282 242 215 168 151
z 0 0 0
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Table 5. Analyzed data of vibration levels on hopper-type feeder in a laying hen house

Axis X Y Z
Driving frequency (Hz) 20~150 120~610 15~140
Vibration level (g, g=9.81 %) 49118 4.6254 4.7970
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Fig. 7. Absorbing/isolating equipment of upper
end of hopper type feeder.
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Fig. 8. The urethane coated roller manufac-
tured in this study for lower end of
hopper type feeder.
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