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Abstract

A theoretical model of laser-weed interaction was developed by combining the theory of heat
transfer through porous media and the Stefan condition for the region of weed stems irradiated by
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the laser. Experimental and simulation studies have been carried out to investigate the depression
depth and temperature of weed stems after laser irradiation. The results show that under conti-
nuous laser irradiation, the depression depth of weed stems increases approximately linearly
with the increase in power density, and the maximum temperature in the central region of the
weed can reach the plateau more quickly with the increase in laser power density. The model can
simulate the maximum temperature and damage degree of weeds during laser irradiation of
weeds, which provides a certain theoretical basis for the study of the interaction between laser
and weeds.
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Figure 1. Physical model
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Table 1. Laser parameters

= 1LOHEEH

WOt K (nm) PO IEBE B A% (mm) B R ) () WOLTIH(W) PO 25 1% (WImm?)
1064 nm 25 2 136 27.706
1064 nm 2.28 2 136 33.310
1064 nm 25 2 195 39.720
1064 nm 2.28 2 195 47.761
{8 1064 nm SO HRE I A 2R, B FUIEBOG DA BE R/ (R 1)) 23 5 1 1 Tt FE DA K VTR A% B

s, SLIGR B EWnE 2 fis. BASLIG R S 1064 nm ESHORE . ks, WORThERT . REE
i ARG ey B AR UL R AE I LA A . R IR A S OGS R BT IE N R AR, AR P
RN IFR, RO R M EEOCR TR, FHE MR AGE AR 22 M O DR iR R I . SRS,
W5, WA E IR R AT &

5. RSSKEESROH

(1) MIpEREE
3 BOCTRIRIS 8]0 2 s I, 52 2UAN [ Th & 3 FEBOLHRE U (K2 F 225 M B IR L - AL 3 Fhmr Bl

DOI: 10.12677/mos.2024.133288 3150 e RSE TR


https://doi.org/10.12677/mos.2024.133288

ol &

Thermal imager

Optical Power
Meter

1064nm CW Laser Beam Splitter mirror Focusing lenses

Weed

Figure 2. Experimental setup
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Figure 3. The depth of the depression in the central area of the weed stem
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Figure 4. Stems of purslane irradiated by laser
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Figure 5. Variation of maximum temperature in the central region of weed stems with laser irradiation time
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