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ABSTRACT

Jigat (Litsea glutinosa) bark is widely used as a natural binding material in the
agarbatti industry. The traditional method of debarking is labor-intensive, time-
consuming, and often results in operator fatigue and inconsistent bark removal.
Therefore, mechanization of the debarking process has become necessary to improve
productivity and reduce human effort. Basic information on the morphological
characteristics and machine parameters of Jigat trees, along with cutting force
requirements, is essential for the design and development of an efficient debarking
machine. Hence, this study was undertaken to design, develop, and evaluate the

prototype of a portable debarking machine for Jigat trees.

The morphological properties of Jigat trees such as height, girth, bark thickness,
hardness, and moisture content were determined. The average tree height was found to
be 22.26 m, average girth 123 cm, and average bark thickness 1.2 cm. The hardness of
bark was measured as 490 N, and the average moisture content was 58.4 percent. An
experimental setup was developed to determine the piercing force required for bark
insertion using different blade thicknesses and rake angles. The results indicated that
blade thickness and rake angle significantly influenced cutting force and insertion

depth.

A lightweight, battery-operated, backpack-type debarking machine was
developed and tested under laboratory and field conditions of Dept. of FMPE,
KCAEFT, Tavanur. Developed debarking machine consists of two main units:
backpack unit and debarking unit. Backpack unit houses two 12 V batteries, DC-DC
buck converter, speed controller, and DC motor. Debarking unit comprises
reciprocating shaft, cutting wheel shaft, chisel, two cutting wheels, stopper, two
compression springs, handles, switch, chain and sprocket drive, and cam and roller

follower mechanism.

When power switch is turned ON, power from DC motor is transmitted to
reciprocating shaft through flexible shaft. Cam and roller follower mechanism converts

rotary motion of reciprocating shaft into reciprocating motion of chisel, enabling



chiseling action required for bark removal. Simultaneously, power is transmitted from
reciprocating shaft to cutting wheel shaft through chain and sprocket arrangement,
driving two cutting wheels that perform lateral cuts on either side of bark. Stopper
regulates the depth of cut during operation, thereby preventing damage to the tree and
ensuring uniform debarking. Combined action of reciprocating chisel and lateral cutting

wheels facilitates efficient debarking of Jigat tree.

The machine performance was evaluated by varying blade thickness, blade
shape, rake angle, and cutting speed. The material removal rate ranged from 0.41 to 5.3
g s™', and the specific power index varied from 0.08 to 0.39 A g™'. The single-bevel edge
blade showed superior performance compared to other blade geometries. The optimum
operating condition was observed at a blade thickness of 2mm, rake angle of 40°, and

cutting speed of 600 rpm, which resulted in a material removal rate of 4.82 g s™'.

The developed prototype weighed 1.5 kg and achieved a debarking capacity of
17.35 kg h™'. Economic analysis showed an operating cost of Rs. 6.23 per kg, payback
period of 4.85 months, and benefit cost ratio of 5.82. The machine was found to be
simple, efficient, economical, and suitable for debarking with reduced manual labor and

increased material removal without any damage to the cambium of the tree.
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