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Fig. 4 Employed experimental set-up: (a) General overview of the CNC machining center and Arclub One LCO, system; (b) Detailed
view of the set-up; (c) Detail of the tool, coolant supply line and dynamometer; (d) Detail of the workpiece clamping system with the
aluminum support plate.

Pressure amplifier - . Mixing chamber
_ P Lubrication media 1

«® o0 oe| " 2]

o, - 17|

Rotating
turbine

Lubrication media T
<& flow meter i

Il Isopropyl alcohol + MoS,
”L particles suspension

<—— Needle valve

fergjlsal':g?' Lubrication Media
(ca. 60 bar) =08 Outlet nozzle
| Lco, / -

Needle valve  (ca.57 bar, 20 °C)

LCO, cylinder
0.8 mm

LCO, flow meter

d=

1
1
1
1
1
1
. :®&5§== LCO, + MoS,
7\ U o N = mixture
LCO; + lubrication media |
I
1
I
1
I
1

I_Single-channel system

Fig. 5 Delivery of LCO, and isopropyl alcohol + MoS, solid particles suspension through a single channel (adapted from Grguras et al. *°).
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Fig. 8 Thrust force and torque results for drilling experiments with different tool geometries under different cooling conditions.



Improving Surface Integrity when Drilling CFRPs and Ti-6A1-4V e5

Tool: SECO Double point angle; E‘ 300
V. =75 m/min; f=0.1 mm/rev; LCO, + MoS, £ -
Tool wear after CFRP Tool wear after single 2, _I_ 1
tests (12 holes) hole in Ti-BAl-4V g 200
g ! ]
Severe °
adhesive tool p 1
wear and £
cutting edge § 100 |
breakage &
KT}
[
Q.
—A n
5 mm 5mm 0
DRY LCO LCO LCO
(a) Tool wear of the drill (b) Tool wear of the dril 2 .
bit after drilling twelve bit after drilling one
holes in CFRP single hole in Ti-6Al-4V MaL MosS,
(a) CFRP plates
F.IN] T — 3500 . .
Beginning o B &
of cut S § é—' £ 3000! {‘
""""""" i Z _I_
g X 2500 —
@ o
(&)
o 5 2000 +
=77y 2 1500}
4 5
______________ = o L
of cut M [N-m] ~_ §- 500 |
(c) Instant of tool failure shown by surface roughness ® 0 ) | ! !
and cutting force signal DRY LCO, LCO, LCO,
Fig. 9 Comparison of tool wear of SECO Double point drill bit MZJL M;S
2

when drilling CFRP and Ti-6Al1-4V plates.
(b) Ti-6AI-4V plates

- SECO Brad Point E OSG A-SUS 3D
- SECO Double Point

Fig. 10  Specific cutting force (K.) values for drilling experiments
with different cooling tool geometries under different cooling
conditions.
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Fig. 15 Comparison of the microstructure of Ti-6Al-4V boreholes obtained with different tool geometries under dry cutting.
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