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3. STUDY OF MILLING A FIBERGLASS 
COMPOSITE  
 
3.1 Methodology and experiments  

The material values stated in this article are valid in 
temperature range of -200C to 600C. The values are based on 
test results for dry condition. 

We made an experimental study in terms of variation of 
cutting forces and moments for different paths and cutting 
parameters of the process. Preliminary data acquisition and 
interpretation was made with a Kistler dynamometer and 
related software. 

It will make an action plan that will establish a number of 
types of paths as follows: -linear paths along the fiber; -linear 
trajectory perpendicular to fibers; -linear paths that form angles 
with the fiber direction; -circular path; -trajectories on 
parametric curves (Fig. 1). 

For each process will measure forces and moments in three 
directions and will check the types of defects occurring in the 
material. Each trajectory will be split depending of mesh 
defects and their level. These will be correlated with data 
acquired during measurements.  

For this first phase the experiments was made for linear and 
perpendicular paths along the fiber for different cutting depth, 
feed rate and main spindle speed.  
 
3.2 Results 

In machining of pultrusion composite materials the values 
of forces and moments are lower than similar metal machining, 
but the study of their variation is very important and necessary.  

In figure 2 is presented some data obtained from 
experimental measurements for a cutting direction along the 
material fibres for 1.5 mm depth, 2785 rot/min and 751 
mm/min feed rate.  

 
    [MPa] 

Flexural Strength, 00 240 
Flexural Strength, 900 100 
Tensile Strength, 00 240 
Tensile Strength,900 50 
Compressive Strength, 00 240 
Compressive Strength, 900 70 
Shear Strength 25 

Tab. 1. Typical Strength Values 
 

 [MPa] […] 
Modulus of 
elasticity, E0

 
23000   

Modulus of 
elasticity, E90 

8500  

Modulus in shear 3000  
Poisson’s Ratio γ0,90 50 0.23 
Poisson’s Ratio γ90,0

 240 0.09 
Tab. 2. Typical Stiffness Values  

 

 
Fig.1. Fiber glass material machined –first test 

 
Fig. 2. Variation of force 
 
The data signal was obtained by using a Kistler dynamometer 
mounted on a milling center.  The results will be used in a 
machining parameter optimisation.   
 
4. CONCLUSION 
 

Surface roughness plays an important role in many areas 
and is a factor of great importance in the evaluation of 
machining accuracy. Although many factors affect the surface 
condition of a machined part, machining parameters such as 
cutting speed, feed rate and depth of cut have a significant 
influence on the surface roughness for a given machine tool and 
work piece set-up. It is known that the mechanism of cutting in 
GFRP composites is due to the combination of plastic 
deformation, shearing and bending rupture. 
The increase in feed rate increased the heat generation and 
hence, tool wear. 
The process parameters influencing on the machining of GFRP 
composites has been assessed. 
1.This experiments shows that it is convenient to predict the 
main effects and interaction effects of different influential 
combinations of machining parameters. 
2.Feed rate is the factor, which has greater influence on surface 
roughness, followed by cutting speed. 
In our research the objective is to develop a method to correlate 
the milling cutting parameters with tool trajectory in order to 
obtaine complex surface machining based on forces variation 
analysis. 
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