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Abstract: In order to obtain the structural mechanical property parameters of rubber bark and solve the problem that
there is no reliable reference for accurate detection of rubber depth and accurate control of skin loss thickness in the
research and development of mechanized rubber picking equipment, a test device for nonlinear mechanical property
measurement of rubber bark based on PLC was designed to realize automatic continuous detection and data collection of
rubber bark mechanical properties with high precision and low loss measurement of bark thickness. The mechanical
properties of bark of 15-, 20- and 25-year-old rubber trees of Reyan 7-33-97 and PR107 were studied, and the mathe-
matical model of piercing force with piercing depth was established. The experimental results showed that the perform-
ance of the device was stable, and the piercing force curves of different strains and different ages were similar, showing
a high-low-high trend, and were highly correlated with the layered characteristics of the bark structure. Under the same
age, the piercing force of two strains of Reyan 7-33-97 and PR107 was not significantly different, and the piercing force
of older trees of the same strain was greater than that of younger trees. The maximum piercing force reached 48.5 N.
The test device meets the requirement of detecting structural mechanical parameters of rubber bark and provides theo-
retical basis for the research and development of mechanized rubber harvesting equipment.
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Fig. 1 Schematic diagram of natural rubber tree bark
structure
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Fig. 2 Structure diagram of automatic detection device
for mechanical properties of bark
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Fig. 4 System control and data acquisition flow chart
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Tab. 2 Penetration force of primary bark of rubber tree N
Reyan 7-33-97 PR107
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