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Abstract— This paper presents a specific in depth software  

review study on the behavior and dynamic response of 

cutting tool in bamboo processing machine. A series of  

results due to the force exerted by bamboo on cutting tool 

while making thin slices of bamboo are to be find out at 

various rake angle and relief angle to obtain the best tool 

geometry are summarized. An optimum cutting tool 

geometry can be determine by calculating various stresses 

and strains, while cutting action takes place. 
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I. INTRODUCTION 

This paper emphasizes on making things from good to best 

thereby ensuring that technological improvements should 

not only remain confined to modern engineering sector but 

contributes to primarily sectors like bamboo industries, etc. 

In our daily life we use number of things made up of 

bamboo, from essence stick to ice cream stick and showcase 

item etc. Half of our countries population lives in village 

they also have wide application of bamboo. The term 

“Bamboo processing” is used for making raw bamboo 

suitable to useful purpose. Some Major bamboo processing 

operation are Splitting - separating the material in the 

direction of the fibers at right angles to the surface (radial). 

Slicing - separating the material in the direction of the fibers 

parallel to the surface (tangentially).Knot removing-cutting 

or grinding down the inter-segmental nodes.  Planning - 

smoothing the top, bottom and/or side surfaces of a split 

length. Processing of the bamboo sector has so far been 

confined primarily to the use of simple hand tools. Most 

cases the only tool like Hachette or a variant, for a range of 

operations from harvesting to slivering were been used 

For any application of bamboo it must be cut 

accordingly. In bamboo cutting machine we make the thin 

slices of bamboo. Dry bamboo samples of various species 

are to be split along the fiber direction to make slats using 

single edge cutting tools with different included angles to 

get suitable cutting tool. Shear force required to split 

(cleave) the bamboo decreases from bottom to top along 

fiber direction. 

Among plants, bamboo is a structurally smart plant and 

functionally gradient materials with several internodes and 

nodes along its length. There are over 1000 species of 

bamboo and for certain varieties a tensile strength of 

370Mpa was reported. 

Bamboo does not have radial cells along fiber 

direction i.e. axis of bamboo culm, which is present in trees 

to increase their shear strength parallel to axis. This is the 

reason why bamboo culm split easily. This could be a 

disadvantage for nailing like operations bamboo though it 

could   be a great advantages for other applications. The 

maximum load required to shear the bamboo specimens in 

such a manner that the moving portion (cutting tool) has 

completely cleared the stationary portion (bamboo samples) 

is called shear resistance of bamboo. Variation of shear 

force and effective cutting tool geometry required in sliver 

making from different regions of bamboo culms is hardly 

reported. Therefore we report here the variation of shear 

forces required to split the bamboo culm to make slats and 

to split slats to make slivers with different included angle of 

cutting tools and found effective cutting tool geometry. 

II. EARLIER CUTTING TOOL USED FOR BAMBOO 

PROCESSING MACHINE 

Machinery of various types has become operational in 

recent time for the primary processing of bamboo. The base 

requirement is for an optimal configuration of machinery 

with adequate performance and productivity in a cost 

effective manner to process bamboo culms to silver and slats 

for different application. 

 
Fig. 1: Showing Bamboo Splitting Die. 

The cross cutting of bamboo includes the cutting of 

bamboo into required size so that it can fit into splitting 

machines.This is done due to the varying sizes of bamboo. 

 
Fig. 2: Showing Slicing Die 

 
Fig.3: Conventional Slicer. 
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Above figure shows a conventional slicer used since long 

time by various bamboo worker. 

III. LITERATURE REVIEW 

Literature review concerns with approaches considered in 

the past and acts as a base for new innovative ideas. It is 

collection of concept, information or data from various 

research papers publish in journals, books worldwide. It is a 

way through which we can enhance our work assignment. 

Number of research paper has been published over tool 

analysis out of which following are discussed here. 

A. C.S. Verma ,  V.M. Chariar, R. Purohit . [1] 

This paper presents results of Shear force required to split 

(cleave) the bamboo which decreases from bottom to top 

along fiber direction. Cutting tools of 15° to 25° included 

angles were found suitable for safe and low load input. 

Shear force required to split the bamboo Sample to make 

slats (slices)decreases in the range of 2.20-1.45 KN from 

bottom to top and to make slivers from slats increases in the 

range of 1.70-2.01KN from inner to outer region of bamboo 

Sample along fiber direction. 

B. NAS REPORT 2012 For MSME. [2] 

This report presents and focuses on to re-design/upgrade the 

current tools and techniques. The other local bamboo craft 

technique can be combined for new products. To develop a 

small range of lifestyle products such as utility and 

tableware for contemporary homes leading to wider 

customer. This report also focuses on need of technological 

advancement helps to revolutionized entire economy of 

bamboo growing region.  

C. K. F. Chung And S. L. Chan .The Hong Kong 

Polytechnic University[3] 

This report presents information on Mechanical properties 

and engineering data of bamboo. Its tensile, compressive, 

bending, buckling, properties etc. detailed property of 

bamboo are helpful for our assignment.  Mechanical 

properties of bamboo samples for different species have 

been reported by researcher. 

D. N Senthil Kumar And T. Tamizarson[4] 

Prof. N. Senthil Kumar1 and T.Tamizharasan2 are research 

Scholar, Anna University of Technology – Tiruchirappalli. This 

research work exposes how various combinations of tool 

shapes, nose radius and side clearance angle of an uncoated 

carbide cutting insert affects the tool wear, cutting forces acting 

and heat generated at the tool chip interface. 

E. Ajay Rathod
1
, Avinash Kolhatkar

2
 [5] 

Mr. AjayRathod Avinash Kolhatkar2Department of 

Textile Engineering, JDIET Yavatmal. This paper 

focusses on using bamboo in the field of textiles and gives 

different 

IV. CONCEPT 

Bamboo has been cut conventionally with numerous tool, 

after the starting of iron age metal was used as a cutter then 

also for mass production bamboo processing machine was 

needed. Tool manufactured by a fabricator is of approximate 

dimension. He cannot suggest the properly optimized tool, 

so problem of providing tool of accurate nomenclature is 

identified and will be discussed here in detailed. Bamboo 

does not have radial cells along fibre direction i.e. axis of 

bamboo sample, which is present in trees to increase their 

shear strength parallel to axis. This is the reason why 

bamboo sample split easily.  

Fixture of mild steel rod is prepared to hold cutting 

tool on machine. Cutting tool with different degree included 

angles are to be prepared with suitable geometry from mild 

steel plate of 6mm thickness 

Fig. 4: Cutting Tool To Be Use In Bamboo Processing 

Machine. 
Above fig shows cad model of actual cutting tool to 

be used in bamboo processing machine. Dimension of above 

cutting is 255*80mm   having thickness of 6 mm. Our aim is 

to find out the stresses and strain for material high carbon 

high chromium steel when relief angle is 15
0
 and rake angle 

is 0
0
, 2

0 
and 4

0. 
In the second step keeping same material 

with relief angle 20
0
 and rake angle to 0

0
, 2

0
 and4

0 
we will 

analyze stresses and strain. Third step will also involve same 

material and relief angle of 25
0
but rake angle of 0

0
 2

0
 4

0
, 

now  in the same way we will repeat the procedure with 

material “high speed steel” and “high carbon steel”.
 

 

Fig. 5: Showing Relief Angle 

 
Fig. 6: Showing Rake Angle 

MATERIAL               RELIEF ANGLE       RAKE ANGLE 

1) HcHcr                         15
0
   20

0
   25

0
          0

0
 2

0
 4

0
  

2) H.S.S                          15
0
   20

0
   25

0
          0

0
 2

0
 4

0
  

3) H.C.S                          15
0
   20

0
   25

0
          0

0
 2

0
 4

0
  

Other geometry of cutting tools were prepared using 

grinding and milling machine by reducing angle of previous 

cutting tool used. Angle of cutting tools were measured  
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To evaluate effective cutting tool geometry and 

shear force to split the dry bamboo along fiber direction, 

cutting tool of different angle is to be placed first into the 

reciprocating tool fixture and tightly screwed. Samples are 

horizontally placed on the machine Shear forces are applied 

by machine to slice the dry bamboo samples along fiber 

direction to make slices. Further maximum shear force have 

to be also evaluated for other angles of cutting tools so that 

effective cutting tool could be found on the basis of safe and 

low load input for splitting of bamboo. 

A typical curve for variation of shear force with 

distance of cutting too travel along fiber direction from 

bottom to top during splitting the bamboo samples make 

slats. Choosing a tool made up of different material and 

repeat procedure. This way we can determine optimum tool 

geometry

 
Graph : Shear Force V/S Ctting Tool Travel Distance (Cm) 

Our objective is to suggest optimum tool 

nomenclature for 

A. Bamboo Machine With Specifications: 

Motor 1.0 HP 

R.P.M: 1440 (Driving shaft) 

R.P.M: 58     (Driven shaft) 

B. Masses Of Various Link Elements 

Crank =7.05 kg 

Connecting rod=1.40 kg 

Slider =5.406 kg 

C. Dimensions Of Various Elements 

Crank radius =16cm 

Connecting rod= 32 

Angular velocity = 3.76 rad/sec. 

 

 
Fig.7: Showing Processed Bamboo. 

V. RESEARCH METHODOLOGY 

The research methodology will cover as follow – 

 Prepare different CAD model of cutting tool using 

using creo  parametric software. 

 Apply boundry conditions. 

 Apply loading conditions. 

 Optimise the best cutting tool. 

 Calculate stresses and strains. 

 Decide the best tool nomenclature. 

 Fabrication of cutting tool. 

 Testing of cutting tool. 

The approach will be Drafting, Modeling, determining 

boundary conditions, Applying forces, Analyzing stress and 

strain, Fabrication and Testing of the machine. 

VI. CONCLUSION 

The main conclusion will be drawn from results obtain from 

analysis software ANSYS to find best possible “Tool 

nomenclature”. Result obtain from ansys will  also be 

helpful in future for developing tool model for any profile. It 

was observed that the dry bamboo culm were splitted 

completely into two slats after certain distance travel of 

cutting tool along fiber direction where shear force required 

to split the dry bamboo culm to make slats decreases with 

decrease in included angle of cutting tools but distance 

traveled by cutting tools along fiber direction increases with 

decrease in included angle. Distance above which shear 

force were drastically reduced to low level is known as 

critical distance and after this distance shear force was 

continue at low level just before of end of split and finally 

become zero to split the dry bamboo culm into slats 
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