Mandelli has developed
Spark 3500 to machine
large size components with
high performances even
in unmanned mode

THE PERFORMANCE AND RELIABILITY TYPICAL
OF THE MANDELLI SPARK LINE HAS BEEN DECLINED
IN THE NEW SPARK 3500 MACHINING CENTER,
CAPABLE OF PROCESSING LARGE PIECES
ON A TABLE WITH A CAPACITY UP TO 15 TONS
WHILE MAINTAINING THE MACHINE ACCURACY
AND DYNAMICS UNALTERED.
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XL Performances

A

Spark 3500 working area
can house a max swing of
3500 mm

machining center capable of creating
complex parts with great precision,
repeatability and compliance with
strict tolerances, bringing the level of
automation typical of its medium-sized
machines to a large plant.
A challenge that Mandelli Sistemi S.p.A. has
faced and won with the Spark 3500 model,
a new high performances CNC of the Spark
line even in unmanned mode, able to make
mechanical pieces of rather important
weight and volume thanks to a work area
housing a maximum diameter of 3500 mm.
Quality and tradition
On the market since 1932, the company,
with its operational headquarters in
Piacenza, has become an international
benchmark for the quality and reliability of
its solutions thanks to the experience and
know-how gained in over eighty-five years
of machine tools and industrial automation.
Machines like the Spark range, initially
composed of the 1300, 1600, 2100 and
2600 models (which covered the mediumsized CNC range) which today is enriched by
the largest one, rely on a long tradition in
the construction of large systems, starting
from the historical Regent 1500 and 1500B
models further developed in the Mandelli 14
and Rock 3500, which guided the company
in the design of Spark 3500.
«A line created according to an architecture
that features two guideways of the X axis
placed at different heights - about 600 mm
- to increase the bending stiffness and a
new generation “C” section Y axis closed at
the back in order to increase the torsional
stiffness following a design logic that
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focuses on this issue. Spark is in fact
designed specifically for the high-performance
machining of a wide range of materials,
from aluminum to the hardest and toughest
metals, excelling with steels and cast irons
- said Marco Colombi, Mandelli Sistemi
Sales Manager. The second aspect that
characterizes the Spark line is the richness
in the offer with regard to 5-axis heads
with spindles ranging from 5000 to 30000
rpm and the possibility of having both
electro-spindle, mechanical or universal
heads, which have made our history. In
addition to the large spindle offer, this line
differentiates for its kinematics on the
double pinion “A” axis, hydraulically preloaded,
or through the parametrization of two independent drives, capable of annulling
the reverse backlash and allowing for
5-axis high quality finishing in continuous».
The third distinctive element of the range
is the axis structure with two types of

configuration: where there is the lathe / milling
option all the linear axes are placed on the
tool side with the table fixed on the base,
whereas where this option is not present
the machine architecture is a reversed “T”
type with the rotary table on the Z axis and
the X and Y axes on the tool side.
This aspect is particularly important for
horizontal machining centers since the Z
axis is mainly used either for positioning or
boring whereas the real working axes are
the X and Y ones.
«This way, letting the latter free from having
a piece loaded, the dynamics is absolutely
not constrained by the workpieces being
processed allowing the machine to ensure
the same performance regardless of the
workpiece size and weight.
With the introduction of the new Spark
3500, the fields of application are then extended beyond the aerospace industry towards, above all, the precision mechanics
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Left : the Spark line offers
different solutions of 5 axis
heads with spindles ranging
from 5000 to 30000 rpm
as well as the possibility to
have both mechanical and
electro-spindle heads
Right : the new Mandelli
HMC is equipped with the
proprietary iPum@suite
for quick interface with the
company management
system

for areas such as Oil&Gas which require high
loads on the rotary table».
Intrinsic precision
Compared to the previous models of the
range, the specificity of the Spark 3500 lies
in the fact that, on the tool side, the 3500 mm
axis is not made of recirculating ball screws
but features electronic preload double

pinion/rack solution which maintains the
HMC precision and high dynamics without
risking the critical flexural speed problems
that such a long screw would certainly
generate.
This solution, which Mandelli has already
successfully developed on the Rumble
series of horizontal profilers, has therefore
been replicated on this new specimen of

A TRANSVERSAL GROWTH
A recovering market the Italian one which,
in recent times, has recorded encouraging
signs of restart in the manufacturing
industry.
This, together with the almost constant
growth of a sector such as the aerospace
which accounts for about 50% of
Mandelli’s turnover, has allowed Mandelli
to achieve excellent results in terms of
turnover, closing the year with an exceeding
budget thus demonstrating a great vitality
in the field of machining centers.
Many Italian companies, both as new
customers and well-established ones,
have recently contacted Mandelli showing
great interest in the new solutions
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proposed.
The market seems to be restarting in
the Oil&Gas industry too which has been
suffering a significant setback in the last
three years due to the oil price that has
slowed down investments in the sector.
At the moment, it seems to be recovering
in a more structured way also thanks to
the United States which have begun to
invest in this field.
Good news, therefore, for Mandelli that,
even in Europe although lagging behind
the US, sees encouraging signs - in the
short term - in this strategic industrial
industry.

the Spark line thus being able to extend,
upon request, the rotary table capacity
which in its standard value ranges from 8.5
to 15 tons.
«Our philosophy has always been to realize
real machining centers, taking the unmanned
production to the typical dimensions of
a boring machine which is instead usually
characterized by the absence of a pallet
changer, a limited number of available tools
and – generally - fairly low production
volumes which would require the presence
of an operator - Colombi explained in detail.
Even in the presence of considerable size
workpieces, Spark 3500 raises automation

Spark 3500 is highly characterized
by automation with, as an
example, the presence of at least
2 pallets with automatic pallet
change
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to the level expected from a machining
center, featuring modular tool magazines
from 100 to 500 tools by steps of 100 tools
each, the presence of at least two pallets
with an automatic transmission system
extendable to a transpallet up to 4 pallets
or linear multi-pallet systems which make
it possible to connect more than one CNC in
line without any virtual limits to the number
of pallets that can be handled».
Automation Made in Mandelli
A level of automation entirely designed
and built by Mandelli, a production process
software complying with the Industry 4.0
requirements through the use of the
proprietary iPum@suite as the interface
with the company management system
to integrate all the collection, processing
and data management operations related
to the company workflow with undeniable
advantages also in the most complete,
real-time assessment of the equipment
status and the effective wear the various
components are subject to.
Today, although all manufacturers adopt
solutions that allow customers to comply
with the requirements to get the Industry
4.0-related tax benefits, Mandelli Sistemi
is not limited to this but, being the owner
of the software that controls the plant,
develops together with the customer that
part of the interface with its business
application that, beyond the tax benefits,
brings a great advantage in the entire
process chain.
«The success of this new Spark 3500 is
testified by the fact that we have already
sold several models and we currently
have one under installation at an Oil&Gas
company in Brescia. We are also building
an FMS of 2 Spark 3500 with an 11-pallet
linear magazine - added Colombi. Although
Spark 3500, like the other machines of the
same line, belongs to the “high range” with
a certainly high price, it features the great
advantage of having a modular configuration
with the possibility of having different load
capacities on the table as well as two Z
axis lengths to have a really tailor-made
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SPARK 3500

Standard

Option

X Axis

mm

3.500

Y Axis

mm

2.000

Z Axis

mm

1.800

2.400

Rotary table max. load

kg

8.500

15.000

Pallet size

mm

1.250x1.600

1.600x2.000

Horizontal

H5.000-30.000 rpm

Universal

U 6.000÷7.000 rpm

Tilting

A 5.000÷30.000 rpm

ISO/HSK spindles

Left : iControl, the main machine interface designed by Mandelli for an
immediate intuitive experience where the machines connected can be
monitored by any remote device
Above : in the iPum@suite we can also find iReality, an augmented
reality App designed to simplify both the diagnosis and the maintenance

solution for the end user».
An advantage that the customer himself
recognizes also in terms of plant life over
the years as well as in the ability to work
safely even in unattended mode.
Factors which ensure a return on
investment in the purchase of the Spark
3500 higher than the one expected with
lower price machine and an operating life
lower than ten years. In fact, it has always
been one of the cornerstones of Mandelli’s
strategy to guarantee its customers a
machining center with a lifespan no less
than thirty years. And it’s no small thing.
■
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