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Abstract: This project studies the influence of tool geometry and cutting parameters on the surface roughness and mechanical
properties of a CFRP material. Two types of woven fibres, the high modulus M46 fibres and the intermediate T300 with different
slot configurations are investigated in a flexural test. The results consists of a correlation between the tool geometries, surface
roughness, machining induced damage, and material properties.
Project methodology: The CFRP panels
were produced using Resin Transfer
Molding (RTM). Test specimens were
prepared for 3-point bend test according
to ASTM D790. These were slot milled
midway using two different types of
diamond coated tools, a herringbone mill
cutter and a ball tall having a 6mm
diameter
(Fig.2-a,b).
The
cutting
parameters consists of two different
cutting speeds, 7600 RPM and 9500 RPM,
and a constant feed of 100 mm/min.
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Figure 1 – Machining CFRP
Figure 5 – Flexural stress results
Figure 2 – a) Ball Tool

b) Flat tool

A high-speed 2D DIC system (Fig.3) is used
to obtain the strain maps of the test
specimens and investigate the crack
propagation.

The side milling areal roughness
parameters (Sa, Sku, Ssk) are presented in
the following column graph.
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Figure 3 – 2D High Speed DIC and flexural 3-point bend test setup

Results: The flexural test and average
stress results in the surface of the fibres
are diagrammatically showed in Figure 4
and 5.

Figure 7 – Strain map distributions at the failure force for both
types of material slotted with different tool geometries
a) M46 Ball Tool b) M46 Flat Tool c) T300 Flat Tool d) T300 Ball Tool

Conclusions:
• M46 test specimens have a higher
stiffness than T300;
• The geometry of the slots are
influencing the fracture type and crack
propagation;
• The final failure for T300 is tensile,
while for M46 is a combination of
compressive and tensile.
Figure 6 – Areal roughness profile values
• The areal spatial parameters, Sku and
Cutting speed: 9000RPM, Feed: 100mm/min
Ssk show better machining surface for
Figure 7 shows the 2D High Speed DIC
M46 fibre panel. This is correlated to
strain distribution [1] at the failure point
delamination, fibre pull-outs and cracks
for both materials. The strain maps are
occurred during manufacturing.
generated for both tools in order to assess
the tool geometry effect on the flexural
properties of the specimens.

[1] Sutton M.A. (2008) Digital Image Correlation for Shape and Deformation Measurements. In: Sharpe W. (eds) Springer Handbook of Ex perimental Solid Mechanics. Springer, Boston, MA
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