AXIAL DEEP DRILLING

of custom sized cylindrical parts

Two I.M.S.A. MFT deep drilling machines, supplied to corporate clients
this year between June and July, feature some improvements which the
manufacturer highlights by adding the code EVO to the machine name.
One model was built for a French tool manufacturer, while the other one
was developed for an Italian company operating in the aeronautical field.

Translation of the article published by the Italian technical magazine “NewsMec”, September 2020

Of the 510 deep drilling ma-
chines produced to date by
I.M.S.A., based in Barzago
(Lecco), almost one-fifth are
machines for drilling cylindri-
cal workpieces along their
rotation axis.

Components such as gear
shafts, gears, injectors, vari-
ous types of piston rods and
several other cylindrical parts
need to be drilled along their
axis. This often involves
“deep” drilling, where a hole is
over 10 times deeper than its
diameter.

I.M.S.As range of machines
designed for these compo-
nent types is called MFT and
they use two different drilling
methods depending on the
diameters: the first one is
“gundrilling”, used by MFT
Series machines for diame-
ters of up to 25 mm on aver-
age, but it can even go up to
43 mm. The second method is
BTA/STS for the MFTB Series
machines made for diameters
of over 18 mm, ranging be-
tween 18 and 51 mm and 50 to
200 mm.

Customisation isnt just an
option for MFT and MFTB drill-
ing machines, it's the stand-
ard. The “catalogue” is merely
an overview of what's been
done so far, leaving space for
further ideas which can be
made on order according to
specific requests. The range
of application starts from
diameters of 1.5 mm and goes
up to 200 mm, with a maxi-
mum drilling depth of 6,000
mm, though I.M.S.A.'s average
scope is between 500 and
3,000 mm. Twin spindle op-

1. The MFT1000EVO was built for a
French tool manufacturer enabling
them to carry out in-house deep
drilling, which was previously done
externally.

2. Gundrill support line on the MFT 1000
EVO drilling machine.

3. A deep drilling machine increases
tool life by up to 40-50 times compared
to gundrilling using a water-emulsified
lathe, with cutting speeds twice as fast
on average.

4. Foreground, the “small” MFT 260PF
for drilling diameters from 1.5 to 6 mm
and lengths of 260 mm; behind, the
MFTB 3000/110 EVO model.

5. BTA area of the MFTB 3000/110 EVO
drilling machine. To avoid flexure, the
tool height is close to zero in relation to
the guides.

6. The MFTB 3000/110 EVO deep drilling
machine was developed specifically to
overcome difficulties in drilling
aeronautical materials.

tions with independent drill-
ing units are available. The
machines can be fitted with
automatic loading/unloading
systems on request.

In particular, the MFT Series
machines are largely used
where using a lathe for drilling
isn't possible or becomes un-
economical. A deep drilling
machine, in fact, provides
considerably more favourable
conditions for using gundrill
tools. Using cooled and fil-
tered oil, autofocus support-
ing steadies and gundrill wear



-resistance systems allows a
significant increase in tool
life, sometimes even 40-50
times longer than drilling on
a water-emulsified lathe,
with cutting speeds that are,
on average, double.

The two I.M.S.A. deep hole
drilling machines for cylindri-
cal workpieces, supplied this
year between June and July,
feature some improvements
which the Brianza-based
manufacturer highlights by
adding EVO to the machine
name. More specifically, one
drilling machine was built for
a French tool manufacturer,
while the other was made for
an Italian company operating
in the aeronautical field.
We'll find out the details in
the next few paragraphs.

Drilling diameters from

4 to 25 mm

up to 1,000 mm length

A French tool manufacturer
recently commissioned
I.M.S.A. to build a drilling
machine that will provide the
assurance they need, given

the growth in production
volumes, in order to carry
out deep drilling in-house,
which was previously done
externally.

Taking into account the
workpiece type to drill, the
material and the final ma-

chining requirements,
.IM.S.A. drew up the MFT
1000 CR, a drilling machine
capable of making holes of
between 4 and 25 mm in di-
ameter, without a pilot hole,
using the gundrill method for
a maximum depth of 1,000
mm, for 34CrNiMo6 tools
with an external diameter of
up to 106 mm.

The workpiece to drill is
counter-rotated to the drill's
cutting motion, improving
the axial value of the hole.
This counter-rotation also
enables higher feed rates
and improved hole-surface
finish.

By carefully evaluating the

customer's needs, 1.M.S.A.’s
technical and sales team
“fine-tuned” the design, per-
fecting it with the
MFT 1000 CR EVO. Deep drill-
ing requires a healthy combi-
nation of machine and tool,
particularly in terms of vibra-
tion absence and cooling
systems: all [.M.S.A. deep
drilling machines for
“cylinders” have been devel-
oped with this in mind. To
develop this particular EVO
version, the I.M.S.A. design
team focused mainly on
three fundamental aspects:
managing oil pressures and
flow rates programmed us-
ing inverters with fine ad-

In October 2018, I.M.S.A. celebrated its 30th company
anniversary, and in November 2019 it celebrated the

production of its 500th drilling machine. There are currently 44
staff members, including the two owners, Franco Meroni and
Francesco Colombo, and their sons who have been with the
company for several years. The 510 drilling machines produced
to date are in use in small and large companies across Italy and
throughout the European Union, Canada, the US, Russia, Brazil
and Mexico. Around 400 of these are gun drilling machines for
blocks, largely used by plastic injection mould manufacturers
or contractors for moulds and mould bases deep drilling and
milling; around 90 are drilling machines for cylinders, designed
for deep axial drilling of cylindrical parts in counter-rotation;
the rest are deep drilling machines designed for special
purposes.

Today, I.M.S.A. operates on two sites. The first site is a 5,600
m2 facility of production and assembly areas for new machines
located alongside the offices and a spare parts warehouse.
The second site is a recently acquired 3,200 m2 space situated
just 1km away, and will be dedicated to retrofitting used
I.M.S.A. gun drilling machines.




justments; providing faster
positioning through fully CNC
axial movement solutions;
upgrading the entire ma-
chine design with the latest
technologies. Finally, the
machine’s control functions,
developed exclusively by
I.M.S.A. for managing cutting
forces and clamping pres-
sures deserve a special men-
tion. The machine’s func-
tional layout allows the en-
tire filtration system to be
housed on a single base.

Increased diameter and
length:

from 30 to 110 mm and up to
3,000 mm

The second I.M.S.A. custom-

ised deep drilling machine
supplied between June and
July this year was commis-
sioned by an Italian company
operating in the aeronautical
field that already had an MFT
drilling machine, but that
now needed a production
unit designed for much larg-
er workpieces than the
scope of the previous model.
In fact, they now require a
machine capable of reaching
drilling depths of up to 3,000
mm for diameters from 30 to
110 mm on workpieces with
an external diameter of up to
400 mm.

Based on the customer
needs, [|.M.S.A. developed
MFTB 3000/110 EVO, a deep
drilling machine designed
specifically for machining
aeronautical materials, mar-
tensitic stainless steels in
particular, such as X30Cr-
MoN15-1 and 17-4Ph among
others. Materials like these
make deep drilling quite a
difficult process requiring
specialised solutions. Com-
pared to conventional ap-
proaches, this drilling ma-
chine has a BTA tool and
workpiece height close to
zero regarding the constraint
reaction plane (guide plane):
this makes it possible to
eliminate the inevitable tool
and workpiece flexure pro-
duced by axial loads.

This particular deep drilling
machine configuration also
provides solutions for head
and counter-head move-
ments with double ball
screws, efficient BTA-tool
wear-resistance systems, oil
pressure and flow rates con-
trolled through inverters,
and an oil cooling unit. All
housed in an integrated lay-
out where the auxiliary sys-
tems are placed inside the
machine base, which means
a high level of cleanliness in
the work area.

To guarantee better control
of the entire deep drilling
process, I.M.S.A. has provid-
ed this machine with control
functions for cutting forces
and workpiece clamping
pressures as well . |



