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Abstract

As a national geographical indication product, the deep processing industry of Wencheng glutinous
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yam is constrained by bottlenecks such as low efficiency, high damage, and easy browning in tradi-
tional manual peeling. To promote the mechanization and intelligence of characteristic agricultural
product processing, this paper systematically analyzes the technical difficulties in mechanical peel-
ing of glutinous yam based on its physical characteristics, including irregular shape, high mucus
content, and brittle texture. By comparing various peeling solutions, an innovative mechanized
peeling technical route of “steam pretreatment softening combined with machine vision-guided
adaptive flexible cutting” is proposed. Based on this, a prototype machine for glutinous yam peeling
was designed, integrating visual recognition, PLC control, and adaptive cutting tools. This study
clarifies key process parameters (such as steam temperature of 90°C~98°C, time of 25~40 seconds;
ultrasonic frequency of 25~40 kHz), providing a practical mechanized technical solution to address
the industrial peeling challenges of Wencheng glutinous yam. It holds significant practical im-
portance for enhancing the added value and industrial competitiveness of local characteristic agri-
cultural products.
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Table 1. Main physical characteristic parameters of Wencheng glutinous yam (Sample Size: 15)

=1L XEEARLATEYIERE SRR 15 1)

R B 0053 R S P RRTE e e eyis PEL T Pt
Hardness  Adhesiveness  Resilence Cohesion Springiness ~ Gumminess  Chewiness
A7 g g.sec % % % N N
HfH 1138.83 -3.98 13.33 26.80 77.88 27690.12 22117.56
bRtz 390.67 3.93 7.26 17.03 9.034 13809.01 13463.53

Table 2. Hardness data of Wencheng glutinous yam at different depths and temperatures
= 2. XHRRARILARRELRE T EIR R &R

HRAL i £ (kg f/cm?)
12.29 14.05 11.66 15.26
AR
16.11 16.57 13.74 11.3
9.41 9.33 8.93 7
25C k33
11.46 7.37 7.93 9.38
9.79 9.7 6.67 7.4
thZ5 A
7.41 8.03 7.81 8.17
17.48 14.05 14.45 17.31
AR
12.91 19.31 15.01 12.56
12.07 10.79 11.84 13.64
10C MR
11.12 11.8 11.52 11.9
73 6.79 6.27 7.14
thZ5
7.08 6.58 6.76 7.18
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Table 3. Comparison of applicability of different peeling techniques for glutinous yam processing
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Figure 1. Technology development roadmap
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Figure 2. Structural schematic diagram of the glutinous yam peeling device
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Table 4. Steam treatment parameters
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Table 5. Ultrasonic treatment parameters
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