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The whole structure diagram of precision feeding machine
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The structure diagram of weight device

1. ¥}48 Feed box; 2.i%Kl3EHE Feeding device; 3.#122 Frame structure; 4. FREZEE Weight device;
5. Jikl3EE Throwing device; 6. M| & Control box; 7.3%¥ME5 4 Feeding tube; 8. MEM Measuring plate;
9. FRE L% 5% Weighing pressure sensors; 10. X JEE Brackets
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Fig.1 The structure diagramof precision feeding machine
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Fig.2 The motion analysis model of weighing device
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Fig.3 The numerical model diagram of feeding tube
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outlet feed mass flow ratevaries with the dip angle
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outlet feed mass flow ratevaries with the tube length
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Tab.1 Orthogonal experiment level factor

of the related parameters of feeding tube

Z3 Parameter 75 Symbol 1 2 3
i/ (a®) Angle A 38 40 42
f& K L/mm Length B 390 400 410

1138 BE 0o/ (m/s

AHERE v/ (m/s) c 0.28 0.30 0.32

Access port velocity
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F2 EXREE
Tab.2 The orthogonal experiment table

x4 BESWARE
Tab.4 Range analysis plan

55 Test no. A B C Kin + K 5 R; A B C
1 1 1 1 L kg ke
2 1 2 2 kyy kg kes
3 1 3 3 by, ky ke
4 2 I 2 Kin = kin/3 ki kg ks
5 2 2 3 ki by ke
6 2 3 1 R =K. K ki ks ke
7 3 1 3 ks L ke
8 3 2 1 kg3 kg ke
9 3 3 2 ks Fps ke
#3 EXHBER ®5 HARANREREBEENREST
Tab.3 Orthogonal experiment results Tab.5 Poor analysis of the difference
g = WORERE o/ (ke/s)  HIHRZ of inlet and outlet feed mass flow rate

Experimental group Outlet mass flow Relative error

1 0.103 4 1.52%
2 0.104 1 0.85%
3 0.104 5 0.48%
4 0.104 3 0.67%
5 0.103 5 1.43%
6 0.103 7 1.24%
7 0.103 9 1.04%
8 0.104 2 0.76%
9 0.104 1 0.85%
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Simulation and analysis of feeding accuracy of precision feeding machine

ZHANG Lizhen, YANG Mengmeng, HU Qingsong, JIANG Bo
( College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; In view of precision feeding machine developed by Shanghai Ocean University, with CFX
simulation analysis, combined with single factor experiments and orthogonal experiments, the influence of
measurement accuracy of the feeder feeding tube cone angle, length and feed tube in tube access port velocity
is studied. The single factor test found that the feed mass flow that is measured by the weight device is
determined by the dip angle o of the feeding tube, the tube length L. and the feed speed v, at the access port
of the feeding tube; the best parameter of accurate feeder feeding machine based on the design of orthogonal
test should be as followed. The feeding tube dig angle is 38°. The length is 410 mm. The tube access port
velocity is 0. 32 m/s. The best measurement accuracy under these parameters is got; the primary and
secondary order of measurement accuracy is obtained by range analysis. The feed speedat the tube access port
is the main factor affected the accuracy of measurement, and dip angle is the second, tube length is last.

Key words: feeding machine; accuracy; Orthogonal experiment; ANSYS CFX; simulation analysis
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