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Design and Experimental Research of Fixed
Compound Motion Track Rubber Tapping Machine

NING Tong, LIANG Dong. ZHANG Yan., FU Wei, RU Shaofeng

Mechanical and Electrical Engineering College s Hainan University s Haikou 570228 , China

Abstract: At present, rubber tapping in natural rubber plantations in China is mainly manual, which is
high labor intensity, low efficiency, and with harsh working environment. This study designed a fixed
composite track type rubber tapping machine. Firstly, establish the model of the whole machine through
Solidworks three-dimensional modeling method. Secondly, design the key components such as the fixed
device, compound motion device, cutting device, and use Ansys to conduct the static analysis of the cut-
ting blade. The results indicated that the cutting blade meets its requirements under maximum stress. The
safety margin of blade strength meets the requirements of the design. Finally, by selecting the dry glue

output as the response value, and the cutting angle, the cutting depth, and the skin thickness as the signif-
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icant parameters, the second-order regression model of response value and the significant parameter are
obtained based on the Box-Behnken design test. The test showed that when the cutting angle was 28°, the
cutting depth was 5.5 mm. and the skin thickness was 1. 6 mm, the dry glue output reached the best value
of 178. 4 g, and the error with field verification test result (176. 7 g) was only 0. 9%. The credibility of the
analysis is verified. The rationality of the structure and the reliability of the movement of the tapping ma-
chine were proved. The tapping machine has significant effects in replacing manual labor and increasing
rubber output.

Key words: rubber tapping machine; compound movement; optimization; orthogonal test
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