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Tension Analysis and Online Weighing Method of Poultry Suspension Conveyor

Xia Jianchun Wang Jun Zhou Manjing Chen Kunjie
(College of Engineering, Nanjing Agricultural University, Nanjing 210096, China)

Abstract; An online weighing method for poultry was proposed to meet the demand for online weight
grading and weighting of poultry which were carried out on a suspension transportation device. The
mechanical model of drawing tension was developed by a force analysis to suspension chain conveyors
which was used for butchering the poultry. The method of different weighing heights was proposed to
estimate the draw tension of chain and the weight of objects was calculated according to the estimated
drawing tension. A weighting test device for the poultry weighting was established. At first, a simulation
experiment was carried out and the Matlab and SimMechanics were used to simulate the procedure of
online weighting. The results showed that correlation coefficient was 0.999 14 between D-value and
drawing tension, and the object weight deviation from simulating estimation to drawing tension was within
15.7 g. Then the experiments were conducted on the same test device and the results showed that
correlation coefficient was 0. 76 and the correlativity between D-value and drawing tension was significant
at a significant level of 0. 10. The maximum error was 125. 03 g when the object weight was calculated
according to D-value. The study suggested that it was realistic to get the object weight on the basis of
drawing tension, and the online weighing for poultry carcass could be realized through further improving
the measurement accuracy.

Key words: poultry; suspension chain converyor; online weighing; drawing tension
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Fig.4 Decomposition of tension
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Fig. 12 Regression curves of D-value and tension value
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Tab.3 Analysis sheet of simulation results

¥5 2{H/N 3k J1/N it /kg X522/ kg
1 7.0 22 1.973 188 0.015 720
2 10.3 116 2.004 255 0.015 352
3 13.8 225 2.000 371 0.011 468
4 18.3 330 2.000 371 0.011 468
5 21.9 450 1.975 615 0.013 290
6 25.8 550 1. 990 663 0.001 760
7 29.5 660 1. 985 809 0. 003 090
8 33.8 770 1.980 955 0. 007 950
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Fig. 15 Regression curve of D-value and observed value
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Tab.5 Experiment result
e ZE/V RV BRI e
1 0.203 0.392 -28.90
2 0. 142 0.412 41. 56
3 0.192 0.372 -79.94
4 0.226 0.374 -83.72
5 0.203 0.370 -88.30
6 0.237 0.384 -59.69
7 0.269 0.363 -125.03
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