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Experimental research on shock absorption unit of fruit
automatic weighing and packing machine

XIE Huan-xiong, WU Feng, HU Zhi-chao, TIAN Li-jia, HU Liang-long,ZHANG Hui-juan

(Nanjing Research Institute for Agricultural Mechanization Ministry of griculture ,Nanjing,Jiangsu 210014 ,China)

Abstract; [Objective] The impact of shock absorption methods on the qualified rate of fruit automatic
weighing and packing machine was studied in this experiment in order to provide a theoretical basis for the
design and manufacture of the machine. [Method] Comparative tests were done using different packing
loads(2 500,5 000,10 000 g),shock absorptions methods (control test, buffer spring,froth plastics,buffer
spring combined with froth plastics,) and acquisition overtime(0,0. 3,0.5,1. 0 s)to study their effects on
weighing accuracy. [Result] It is concluded that the qualified rate of fruit packing could reach up to 95% by
using the combined measure of buffer spring and froth plastics. And data acquisition of the weighing sen-
sors was able to be stabilized by optimized PLL.C algorithm in which the acquisition overtime of weight value
was set in the range from 0. 5s to 1. 0s. [Conclusion] The optimum absorption method was gained after the
above experiments and improved by incorporating with PLC algorithm alarm for unqualified packing boxes
in order to add or reduce fruits manually. Subsequently,the qualified rates can be raised up to 100 percent
by employing the so-called improvement measures.
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Fig. 1

Structure schematic of automatic weighing and packing machine

(a)Front view; (b) Side view

1. Fruit conveyer belt;2. Feed channel;3. Separator;4. Wide and narrow overturning channels;5. Control cabinet;6. Electromotor;

7. Left and right guide channels;8. Left and right packing boxes;9. Support roller; 10. Shock adsorption unit;11. Weighing sensor;

12. Down shock adsorption cushion; 13, Weight scale frame;14. Main frame;15. Box conveyer belt
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Fig. 2 Schematic of buffer unit in guiding trough

1. Supporting beam;2. Mounting plate; 3. Fixing bolt; 4. Guiding trough axes;5. Buffer spring;6. Buffer tray; 7. Guiding trough;8. Fruit
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Fig. 3 Schematic of fluctuating shock absorbing equipment
1. Fruit box;2. Supporting roller;3. Mounting plate of roller;
4. Guiding post;5. Spongy cushion; 6. Buffer spring; 7. Up plate of
sensor; 8. Weighing sensor; 9. Down plate of sensor;

10. Down shock adsorption cushion; 1. Frame
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Table 1 Impact of different methods of shock adsorption on the qualified rate of packing
256 i i /g Packing load
W 2 500 5 000 10 000
ShOCk KRA 22 /0, SHE Jete AN kR s /0 P )
¢ e AR % e ERARER/ N e MR %
adsorption EIE /g ’r/?({LSE/g Qualified rate FIJ{H /g )r/?ﬂ{LE/g Qualified rate FE¥{H /g /f‘/?i{ﬁ;ﬁ/ £ Qualified
method Mean Standard of fruit Mean Standard of fruit Mean Standard rate of fruit
deviation . deviation . deviation .
packing packing packing
Te Il RE
No shock 2 354.75 295.77 52.5 4 853.03 324.16 60. 0 9 917.50 290. 66 62.5
adsorption treat
R W
Buffer 2 445.13 208.79 80. 0 4 987. 88 241. 40 80. 0 9 985. 88 224. 80 82.5
spring treat
(VPR
Froth plastics 2 487.00 120. 21 97.5 4 979.50 137.92 97.5 10 010. 00 148. 48 95.0
treat
T E
I B R
Buffer spring 2 484. 80 122.57 98.0 4 995,52 139. 64 97.5 10 008. 00 146. 24 95.0
&. froth

plastics treat
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Table 2 Impact of the acquisition overtime on the error of packing

T S8 B I 0] /s

Acquisition overtime

PLC B/n i /g
Weight displayed in PLC

A%t 216 /g

Absolute difference

FIiRZ%E /g

Mean error

bR R/ g
Actual weight

4935 4 970 35
4 508 4 740 232
0 4 822 4 880 58 132.2
4 860 5120 260
5036 4 960 76
4 860 4905 45
5098 5185 87
0.3 5010 5 045 35 62.2
4 985 4900 85
4 866 4925 59
4 957 5 000 43
4 875 4 855 20
0.5 4 944 4970 26 28.6
4 951 4 900 51
4 913 4 910 3
4929 4920 9
5262 5 250 12
1.0 5 174 5155 19 13.6
5136 5115 21
5042 5035 7
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