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" CUSTOMER PROXIMITY + INNOVATION

IT We are a family enterprise driven by German Engineering.
Our customers appreciate our personal commitment as well
as our innovative strength and dedication to excellence.
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Our headquarter is located at the heart of the German auto-
motive industry and medical technology - thus on the pulse
of important machining companies and highest-quality
precision.

Opportunity and philosophy: We integrate our customers into
our processes in order to incorporate current and future custo-
mer requirements into our system solutions. Thanks to a highly
qualified team, we have evolved into an international supplier
of innovative high-pressure solutions for cooling lubricants.

Being not only a pioneer but also the European market leader
in compact high-pressure for sliding headstock automatic
lathes we strive for excellence and continuously innovate to
improve the efficiency of our customers. Today and in future.
Experience a new dimension of unique compact energy-effi-
cient high-pressure lubrication systems enabling you sustai-
nably to improve your performance, your margins and your
output quality.
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combiloop: the compact high-pressure lubrication system // combiloop - Z B SEHBRS

The purity of cooling and lubricating media as well as specific
cooling lubrication are essential keys and controlling elements
for stable and efficient production processes in the machining
industry. As a service partner and manufacturer of special mo-
dules, the company founder recognised this fact and invented
the first cooling lubricant high-pressure unit: combiloop.
Since the late 1990s, cooling lubricant filtration, high-pressure
generation and control development have been fields of core
competencies and key technologies with and for us.

What is a high-pressure lubrication system?

The use of high pressure provides a lever for more efficient

machining. High pressure systems

// primes contaminated medium from the machine bed

// filter and clean the medium to the need of the
high-pressure unit

// feed the cleaned medium at high pressure into the
interior of the machine or the internally cooled tool(s).
Thanks to innovative filter technology, our high-pressure
systems guarantee continuous and perfect working.

What are the benefits of high-pressure with combiloop?

Space-saving, flexible, and up to five-digit cost savings in the
production process: The innovative filter technology of our
combiloop guarantees continuous and perfect purification of
the cooling lubricant of your machining tools and therefore
allows for the generation of exceptionally high pressure.
// Longer tool service life
// Higher cutting speeds
// Time saving and flexibility
// Reduced energy consumption by using

eco+ dynamic power concept
// Increased quality of output
// Lower heat intake by using eco+ dynamic power concept
// Increased output
// Perfect use of the available space
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The preconfigured basic versions of our combiloop system
solutions can be individualised. For instance, they can be
tuned particularly efficiently to a wide range of requirements,
processes and target performance potentials.

B Performance potentials of combiloop // combiloop EIAEEH
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Machine steel

Pressure range Material M-tech solution Benefit
EAEE 7t M-tech fRIRF5E s
// Cooling lubricant purification
Brass

// Improved cooling and lubrication at the cutting edge
// Concentrated washing away of the chips when drilling, turning and milling

Without high pressure

// Chips are usually not broken due to the application of pressure
below 30 bar. The disadvantages: There are often scratches on
the workpiece and long chips in the floor tray. Furthermore, the
chips settle on the turret, tool and workpiece.

/B REASEAREIN 30 bar A TFEIEIET, SR THEE
BTER, HERSIEE LB TRUE. 5, BSEETIE,
JJEMIHE,

With high pressure
EIS1ES

// Chips are broken due to the application of high pressure of over
30 bar. The advantages: Machining space and counter spindle
remain free of chips. Besides, short chips are easier to filtrate
and to remove.

/1 NBEINENN 30 bar LA_ERYSEMHTHT, M5 T XEMEIE
HRITTTIIE. b, B E ST EIRMER.

combiloop CL1E/G

<70 bar combiloop CLT1E/G .
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// Early breaking of the chips, removal of snarl, ribbon and spiral chips
+ Copper** // Drilling possible without clearing out
+ Bronze** // Deep hole drilling (@ < 2 mm) possible in one go*

// Trouble-free two-shift or three-shift operation

Typical customer problems | Effects

Technical solution

BLRYE P a)E VS RARBBRIGR
Interrupted process Depending on their types, most chips can be broken

Snarl chips Time loss quickly by pressures up to 50 bar.

BB igEasliiii RIEVIBROEE, RSHYIBRIBEEAZIA 50 bar BIEIR
RNl TRIFTHR

Higher tool wear/ fracture Surface damage

EERJIRER /MR RERA

High pressure in conjunction with additional medium
filtration. 40 — 60 um is adequate in most cases.
SEDEETMIMINFILIR EARZEER T

40 - 60 um EHEHEEK,

Problems with tight tolerances
Overheated medium Reject/defect parts

TR BNEHFRRE)
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One solution is a greater quantity of medium from an addi-
tional tank. Clever planning can eliminate cooling.
—ThERR A R BB EIMRAAHN ERENN A,
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30-70 bar X N X X
combiloop CL2E/ G /I BRITHTIIE, JEIREL, HATIIRIEIALIE
+ SR /I FIFEANBRRAVIER N AL
+ B // BI—IRMEEEHRFL (@ < 10 mm)*
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+ Aluminium // Good machining of aluminum and stainless steel
+ Stainless steel combiloop CL2E/ G // Deep hole drilling (@ < 5 mm) possible in one go*
70-100 bar .
+45 combiloop CL3 G /l HERENAERMT
+ TEEW // AI—IRMEEEHRFL (@ < 5 mm)*
+ Hard alloys and titanium // Deep hole drilling (@ < 2 mm) possible in one go*
+ Aluminum alloyed with // Machining of extremely hard alloys and titanium*
silicium / copper // \deal for aluminum in combination with silicium and copper*
> 100 bar combiloop CL3 G -
/] BI—R RIL (@ <2mm)*
* a5 /M BBA SR
+ SRF0RE/ SRR A Er -

[ PR EREIE/ SR E T

* using drills with internal cooling // {& B A2k

** lubricating materials, good machinability from 50 bar // 38817 &, 50 bar DA = RIFAOLIEIN T 1%

A large number of machining operations requiring high
pressures can be mapped in an area between 50 and 70 bar.
Aluminium and stainless steel can be easily machined at
pressures from 70 to 100 bar. Deep holes can be drilled to

5 mm in a single operation. Especially high-performance
cutting demands pressures above 100 bar. The routine work
here includes deep holes drilled to 2-5 mm and machining
operations on hard alloys.

REFESERITERELT 50 2 70 bar KSEEA, FI7E 70
£ 100 bar EAMERINTRAATEN, ERIRIFIEHIH LR
R 5 mm BRI, SIERELIE, J#/E 100 bar M EREAFR.

HELFEESEHIAR) 2-5 mm #ORFL, HEAEEREE
FTINTIRAE,

Deep drilling not possible Outsourcing

TORMIRIL SME

High-pressure system up to 130 bar solves the customer’s
problem. The part can be finished on the machine.

SI& 130 bar NEERGRA T EL NI, THERIELR
ESERNT,

Further information and examples online:
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FILTRATION, HIGH PRESSURE, CONTROL
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Filtration is one of our core competencies and your factor of
success. The following filtration systems are primarily common
and proven on cooling lubricant high-pressure systems:

// Exchangeable filters

// Cascading filters

// Reversing flow automatic filters

WERRNIOEENZ—, LRERNINRR. N TE2HENE
RHBAERINEESERAS LETWULATIERS:

/] FTERAT RS

/1 RERTIEER

/I ERE T RS

Y our exchangeable filter element - three-times increased surface for maximum filtration

BNWAIERATIETHERERAZ=E, BTRERAN

Based on our own innovative strength and competence, we've
developed our own filter elements for spin-on filters. The con-
ventional commercially available solutions were unable to meet
our expectations in terms of service life and medium purity.
The M-Tech spin-on filter element is unique in the compact
high-pressure units class. The three times larger filter surface
guarantees even greater efficiency — because more filter sur-
face means less cleaning! Not only that, but the sintered wire
mesh element is washable and can even be cleaned in an
ultrasonic bath. No disposal is required, as is needed with bag
filters for example. That’s sustainable and also reduces opera-
ting costs. These filters are standard in the compact cooling
lubricant high-pressure filtration solutions.
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// High medium purity (xy - xy pm)

I BNREE (xy—xy um)

// Improved service life, less machine downtime
/I BRIERE , ERIALKREIAE

// Cost savings, increased efficiency

/| TR, REME

// No throwing away like with bag filters

/| THRGERATIERE —HER

FILTER SURFACE / 4 J5 % &

I1.000 5'0,00 10.900 15.900 20.900

Filter Fineness / 3T J& /5 &

25 pm

R R Fiberglass
WA g

Wire mesh
A

Wire mesh

M-Tech filter element / Comparable bag filter
BRI IRTH % A B AR R IR A

MY Filtration technologies // TiERAR

With regard to the acquisition costs, the exchangeable filter
in the form of cartridges or bag filters are the cheapest alternative.
The filtration capacity generally depends on the medium. Depending
on load and contamination, the upkeeps may therefore be quite high.
Exactly for this reason, the use of exchangeable filters is avoided for
the full or partial flow filtration of the machine tank, they are usually
used as pre-filters or secondary filters to protect the pump and other
devices. With regard to the filter fineness, the exchangeable filter is
very flexible with purities of up to 2 pm.

MRMEATS, B RALESEANTBRATIRRENARIR
MNEELRE. TEFE—MRPRT N, REFABABRERL, RIFEA
RERERSR. ERATXMRR, R ERA SIS TR RAESE
FEDRETIR, TN EE BT IERR R =5 U RIFRANE
KE. MTRRENS, IBRATIEFFEERE, AERSESAIX 2um,

The cascading filter consists of a pre-filter and a fine filter

that clean the medium as it passes through. The medium first passes
through the coarse pre-filter (mesh density approx. 500 pm) that must
be washed from time to time. This forms a filter cake which increases
separation efficiency and filter fineness. In a second step, the pre-clea-
ned medium passes through the fine filter. Purities up to 20 pm can be
obtained. The fine filters used are either washable wire mesh elements
or exchangeable units (fibreglass). This filter is designed specifically
for high flushing capacities.

RERT I HF TN R FUL RS AT IS AN, MBS
B AFTEIRA MERETUI RS (SIEMBEALN 500 um) , AL
FERUETH, IRATOBRRITLIRE B, EE_SBP, SN NTR
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TGRS R R RIT GRIBLF ) R IRR T IR I%EE
Higit,

The nearly maintenance-free, reversing flow automatic filter
is suitable for full and partial flow filtration of all materials and cooling
lubricants. The medium flows through the filter from the outside to
the inside, dirt sticks to the outside of the sintered stainless steel
braided fabric and falls down. The filter is cleaned automatically by
backwashing with air or its own medium. Thanks to different sizes
and combinability, both small and very high flowrates can be filtered
effectively, in a medium-free and process-safe way.

NFRAEPRER BT IE2HEREFTE M RIALL ENEE T 2 BAE D
RETIE. MEMIMNBRINENREZ LIRSS, BISHIE RGN ENT
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Depending on requirements and applications, we offer diffe-
rent approaches in order to equally improve the efficiency of
high-pressure generation in a sustainable way and increase
process safety. As we are usually concerned with two cooling
media with regard to cooling lubricants, we concentrate on
pump technologies which have proven in conjunction with
cutting oils and water-based emulsions (minimum oil content
of 8%).

Gear pump technology

Up to 70 bar for flow rates of up to 24 liters per minute we use
gear pumps. Together with you we define and dimension the
constant pumping capacity in such a way that it accounts for
the specific machining application case. This serves to mini-
mize the risk of overdimensioning and increased heat input.

eco+ dynamic power solutions

The eco+ dynamic power concept of M-Tech stands for
energy-efficient pump technology with self-regulating piston
pumps or frequency-controlled drives. Advantages of the
eco+ dynamic power concept: increased energy efficiency, low
heat input, increased temperature stability, higher efficiency.

Applying the eco+ dynamic power concept, either regulated
piston pumps or frequency-controlled drives are used for
pressures of over 80 bar and discharges of clearly over 16
liters per minute. Contrary to constant pumps, the pressure-
controlled high-pressure pump delivers precisely the volume
required in the machining process with defined pressure,
thanks to the integrated control loop. Thus it adapts to the
actual requirements in the machining process and ensures
stable, efficient processes. The frequency-controlled drive

is usually used in conjunction with a constant pump. In this
case, the frequency control of the motor, i.e. the number of
revolutions, controls the discharge and thus the pressure. An
intelligent control of the pump flow rate is achieved in both
cases. Altogether the economical drive power, the control
effect and the omission of unnecessary cooling capacities (no
overdimensioning) result in clear cost savings with increased
performance.

J// eco+ 4

dynamic power concept

B oOur high-pressure generation - leading efficiency // B IHIBEER - FAEHNRE
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Slipper pads and pistons Star-shaped cylinder block

BN EAEE SRS ET E
Stroke ring
JPREER
Control piston Bias piston
)RR AP

Pressure compensator
[ENAMEZS mmm High pressure Bl Low pressure | Control pressure
SES BES 12l &

Self-regulating piston pump // BT EER

EHIFFR - BRI S, EEERIR(E

For us, the essential tasks of the control are an intelligent use
of the high-pressure system and a stable communication with
the machine tool

// in order to implement targets of the machinery directive
as well as to identify system faults and thus ensure the
safety of the machine and the production process.

// in order to make the production process as energy-
efficient as possible thanks to the intelligently designed
control possibilities (commands, parameterisation, etc.).

BRTS - EEBEKRNEAIA

The requirement for a high-pressure system is strongly
determined by the degree of machine contamination. With
the development of the following symbols we want to allow
you to find out the right high-pressure unit with respect to
the machine contamination level - more or less at a glance.
Due to various possible flow rate and filtration configurations,
our high-pressure units can be the right choice for multiple
requests. Basically, we distinguish three different degrees of
machine contamination resulting from the chip volume and
chip types within your machining processes.
SERAFGNERRAREZE LBNKSRERE ., BE LU TR
S, BB EILEREREIR SR A — R S ENEEE
FLERS BB EMEIRERRIRNIT R E, NS/ EEMRAS
FIRAZMEERAVIEMIEE, B4 L, B MRIEENIERRFR
UIBEMYIBERE, Y07 =T ENNKSRE.

Y Control development - ensuring reliable, intelligent operation

FEHARP, EHNEAMES 2 EREMERASER SRS EL
SHlRBE

/I MTTSEREANL IS L BB, B8RE RETHRREH H LR RALARAD
EFERENREM.

/I MTEBN S BEIRITRVIEHITHEE (<, SEULE) AL
TRIZEEN,

We serve you with:

BATRERM:

1// Electric filter contamination indicator
EEEJJL/[EEE/'S }EITEE

2// Controllable service connections
AIERSEO

3// Electronic control
BTisf,

4 // Pressure control (mechanic / electronic)
[EAEE WL/ BT

5// Frequency-controlled drive

INRZ IR ENER

Contamination symbols - helpful tool to specify requirements

degree of machine contamination

e “Nc (e. g. free cutting steel, rough chips,

0:0:0 just few fine chips)
0.0 RALEISRE (FIENSTNEIW, 1808,
* ROEHTE)

Medium degree of machine contamination

o0
eee (e. g. free cutting steel, stainless steel,

00000 mixed fine / rough chip ratio)
see SPHLESRE (BIISLIHI, FEN,
O TRARVR/ BB ER)

High degree of machine contamination
(e. g. aluminum, brass, cast, titanium,
mainly fine chips by finishing and milling)
ENERSRE (BIN5E, &, %, K&,
ERENINGEHEIESATRE)




CONFIGURATION AND INTEGRATION
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B Frequently asked questions // & 1|55

Which factors determine the design of a

high-pressure system?

Amongst other things:

// High-pressure needs and flow rate

// Cooling medium (eg. type, viscosity)

// Type and number of tools

// High pressure and coolant supply into the machine

// Local conditions in plant (e. g. temperature)

As your competent partner for high-pressure filtration system
solutions, our qualified staff will be happy at any time for a
personal consultation and to clarify your individual queries.

What pressure do | need?

Basically, this depends on two factors: first, the material to be
cut in connection with the intended advantages, and second-
ly, the maximum depth for deep hole drilling. Chart (1) depicts
the approximate pressures needed to drill deep holes with
gun drills.

What flow rate do | need?

The flow rate is significantly influenced by the diameter of the
outlet nozzles and their number. Other factors include the
viscosity of the medium. And of course, the corresponding
high-pressure requirement and how it is integrated in the
machine. Chart (2) helps you to find the approximate flow rate
required per outlet.

What are the possible consequences when a high-pressure

system has not been optimally designed?

// The most frequent consequence in practice: oversizing.
Consequence: wasted resources and failure to achieve the
desired potential for rationalisation.

// Excessive pressure can also have negative effects, e.g.
damage to the workpiece surfaces and, in tight spaces,
to hoses and cables inside the machine.

How can | calculate flow rate and pressure

when using multiple tools?

Just take advantage of our free service and use the flow rate
calculator. Scan the adjoining QR code or go to
www.m-tech-machinery.cn
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/1 TDEEENEE
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HIREE . S BAENAS EERNIZE R E AN AR
. B (2) EEHRAESTHOFTENGEE,
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N BRI R AR ARE MIFE 48
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Determining requirements with simple means // A& 824975 VAR E Bk

Cooling lubricant p (for deep drilling oil) as a function of drilled depths

BERRSRE TR AR p (BT RHILH)
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Drill diameter with gun drills (mm)

MiethtaL B ER (mm)

Chart 1: pressure // B 1: [/

MY important notes // EEi}HA

What must be observed in particular when connecting a

cooling lubricant high-pressure system to a machine tool?

// Are there enough free machine control codes available for
control communication (e.g. M-functions)?

// Is the work space of the machine in which high pressure
is applied protected by means of covers in such a way that
nobody can be injured?

//'When using cutting oil a fire extinguishing system
should be installed!

// When applying high pressure, oil or water mist is often
generated in the cutting oil or water-based emulsions
during machining. In this case, the installation of a mist
extraction system is recommended.

Warranty of a process-safe function when machining

under high pressure

A) when using water-based emulsions:

//" An oil content in the emulsion of min. 8 % is presumed
for effective lubrication.

// The emulsion must withstand the permanent strain of high
pressure and must not segregate. The quality must be
coordinated beforehand with the emulsion supplier.

B) when using cutting oils:

// Does the viscosity of the cutting oil correspond to the
machining requirements?

// When using drills with internal cooling it is recommended to

switch to deep drilling oil when the diameter falls below 2 mm.

Important technical prerequisites

//" When using automatic filters, an air supply (approx.
150 I/min for CL3) is required.

// Viscosity of machining oils 15-22 mm?2/s, of deep drilling
oils 5-8 mm2/s.

Calculation of flow rate Q per tool or per outlet nozzle
HESMIASETNHOBRERRE Q

80
70
60
50

40

S

0
< 30bar

2
| <70bar_|

Q (I/min) // 37%3& (I/min)

05 1,0 15 2,0 25 3,0
Outlet nozzles per tool (mm)
FYIENBEORE (mm)

Chart 2: flow rate // & 2: 7R

R LIRS ERAERENKE, 1FEERMT4?

/I RERERBNEBRNAEH BRI BT EHEE
(B0 M-1/18E) ?

/1 Fe NS EROMAR TAE RIS SR & (R FHBh LMY
AZR?

/1 TEERRYIEHES, DI EERA RS

// TEFEIIBER, M1 THREEE RAELIRD MK ETIRR &
HEIKE, ZER T, BINEE MRS,

ESETMIN, BRERELEINE

A) TEERKELIHIRAET:

/I BB B ERILBIRFIREDIXE) 8 %,

/1 PRRDTEZ SRR A A K AHENEDE.,
W) BRI BB ERE.

B) TE{ERLDHMAY:

/1 PIEHAVREE R R A T EK?

// TEYEECERR ANE AT, IREZE 2 mm MU,
BRI ARSI,

EENRARGIR
/| TE(ER BT IELEN, BETSMHN (3FF CL3 KAH
150 I/min),
/] INIMASKERE 15-22 mm2/s, SFESFLIRATREE 5-8 mm?/s
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