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Abstract

Linear regression analysis of the three types of emitter was done, the mathematical model of the

volumetric shrinkage and the wall thickness were obtained, the theory for optimization was provided,
orthogonal test for investigation of the influence of processing parameter was designed, and the optimal
injection molding process parameters were gained. Range analysis and analysis of variance were used to
find out the main factors which affected the dimensional accuracy, and a theoretical basis for the
production to ensure product dimensional accuracy was provided. According to the complex features of
labyrinth emitter mini-channel, rapid prototyping and CNC wire cutting were used to produce precise
prototype. With rapid tooling and the technology of rapidly producing, prototype emitter was

manufactured. The performance of the product was verified by the hydraulic characteristics and clogging

experiments.
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Fig. 1

Comparison of the shrinkage simulation results and the regression results
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Tab.1 Extreme-difference of the three types of emitter
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Fig.2 Shrinkage ratios of the original and optimal emitters of three types
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Fig.3 Dimension measurements of arc-channel emitter
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Tab.2 Measurement results of channel structural dimensions mm
214
1 2 3 4 5 6 7 8 9
BN € e 1.013 0.974 1. 001 0.982 0.978 0.988 1. 031 0.978 0. 988
B[] 1 L 0.974 0.988 0.992 1.033 1.021 1.011 0.991 0.973 0.973
I 2.001 2.099 2.085 2.075 2.013 1.998 1.985 1. 964 1.933
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Fig.4 Combination of CNC linear cutting with RP
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Fig.8 Measurement accuracy comparison of oblique tooth-channel emitters obtained by RP and RT
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Fig.9 Measurement accuracy comparison of mirror symmetry tooth-channel emitter obtained by RP and RT
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Tab.3 Measurement results of oblique tooth-channel emitter mm
234
1 2 3 4 5 6 7 8 9
Wi L 0. 409 0.412 0.412 0.410 0. 402 0. 396 0. 396 0.411 0. 404
D NERE 0.178 0.178 0. 161 0. 162 0.172 0.171 0. 169 0.179 0. 168
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Tab.4 Measurement results of mirror symmetry tooth-channel emitter mm
v K
P W
1 2 3 4 5 6 7 8 9
LI 0. 482 0.512 0.521 0.510 0.511 0.186 0. 487 0. 492 0. 496
I R 0.304 0.310 0.311 0.307 0.311 0.299 0. 296 0. 289 0.296
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Fig. 14  Anti-clogging experiments
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