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Pumpen und Vakuumtechnik

Unternehmen – Innovationen – Produkte

Baukasten Multiphasen Pumpsysteme für 
Dauerfrostzonen

Auf der Grundlage des weltweit größten Lieferprogramms an zwei-
spindeligen, dreispindeligen und fünfspindeligen Schraubenspin-
delpumpen, bietet Leistritz heute komplette Pumpenpakete für alle 
Industriezweige an. Neueste Fertigungsverfahren und strenge Quali-
tätskontrolle sind die Grundlage für die weltweit anerkannte Effizienz 
und Zuverlässigkeit der Leistritz Schraubenspindelpumpen.

Aus der großen Gruppe unterschiedlichster Bauarten rotierenden 
Verdrängerpumpen, sind zweispindelige Schraubenspindelpumpen am 
vielseitigsten zur Förderung von Flüssigkeiten mit hoher und niedriger 
Viskosität, mit und ohne Feststoffe oder mit hohen Gasanteilen ein-
setzbar. Es werden Fördermengen bis zu 5000 m³/h und Differenzdrü-
cke von bis zu 150 bar erreicht.

Die Pumpen sind zweiflutig und deshalb schubausgeglichen. Alle 
Gleitringdichtungen sind saugseitig angeordnet und aus einem Stück 
gefertigte Spindeln gewährleisten maximale Steifigkeit und minimale 
Durchbiegung.

Abb. 1: Schnittbild einer Leistritz L4 Multiphasenpumpe

Das Drehmoment wird von der Antriebsspindel mittels geräuschopti-
mierter, pfeilverzahnter Zahnräder auf die Laufspindel übertragen.

Um allen Kundenwünschen gerecht zu werden und den großen 
Leistungsbereich abzudecken, ist eine Unterteilung in Nieder-, Mit-
tel- und Hochdruckpumpen notwendig. In den vergangenen Jahren 
sind viele zweispindelige Schraubenspindelpumpen unterschiedlicher 
Baugrößen und Druckstufen auf Öl- und Gasfeldern in Betrieb genom-
men worden. Dies erfordert auch eine entsprechende Mindestbevorra-
tung von Reserveteilen. Die Leistritz Pumpen GmbH hat nun die zwei-
spindeligen Schraubenspindelpumpen der Baureihe L4 so überarbeitet, 
dass die Pumpen nach einem Baukastensystem gefertigt werden.

Der Gehäuseeinsatz und die Spindeln werden weiterhin den jewei-
ligen Einsatzbedingungen angepasst. Weitere Bauteile, wie Gehäuse, 
Lagerdeckel, Lager, Zahnräder und Gleitringdichtungen sind jedoch 
zwischen den einzelnen Baureihen und Baugrößen austauschbar. Für 
die Betreiber ergeben sich daraus eine wirtschaftlichere Lagerhaltung 
mit weniger Teilen sowie vereinfachte Wartung.

Abb. 2: Das Leistritz Baukastensystem

Abb. 3: Leistritz Multiphasenpumpsystem im Container

Gerade bei Installationen unter erschwerten Umweltbedingen bietet 
das Baukastenprinzip große Vorteile. Viele Ölfelder in Russland und 
Kasachstan befinden sich in Gebieten mit Dauerfrost oder Tempera-
turen unterhalb von –40 °C in den Wintermonaten. Im Sommer können 
die Temperaturen jedoch auch auf über 50 °C ansteigen. Diese Tempe-
raturbereiche stellen für die Ausführung von Multiphasen Pumpsyste-
men eine große Herausforderung dar.

Zur Gewährleistung eines kontinuierlichen und störungsfreien Be-
triebes werden die Pumpenaggregate sowie die Frequenzumrichter, 
Steuerungen und Schaltanlagen in isolierte Container eingebaut. Auto
matische Heizungen stellen sicher, dass die Innentemperatur immer 
über dem Gefrierpunkt liegt. Während der Sommermonate wird die 
durch die Pumpenaggregate erzeugte Wärme mittels ausreichend di-
mensionierter Belüftungsöffnungen abgeführt. Die Container können 
ein- oder mehrteilig, mit ausreichendem Raum für Wartungsarbeiten 
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MUNSCH Chemie-Pumpen GmbH
Im Staudchen, D-56235 Ransbach-Baumbach

Tel.: 02623 898 90 Fax: 02623 898 95
www.munsch.de info@munsch.de

Neue Cantilever-Vertikalpumpe TPC
Vertikale Kunststoffpumpe ohne Fußlager – trockenlaufsicher

Die von MUNSCH neu entwickelte Chemie-
Vertikalpumpe TPC wird als trockenlauf-
sichere Pumpe zur Förderung von Säuren, 
Laugen, chemisch belasteten korrosiven 
Medien und Abwässern, auch mit Feststof-
fen, eingesetzt. Sowohl in Nass- als auch 
in Trockenaufstellung fördert sie direkt aus 
Behältern und Becken.

Die Standardtauchlängen von 1000, 1500 
und 1800 mm können durch ein Saugrohr 
auf 3400 mm verlängert werden.

Werkstoffe
Die Chemiepumpen sind lieferbar aus den 
Kunststoffen PP, PE-UHMW und PVDF.

AZ_Munsch_4c_dt_RZ.indd   1 26.01.11   08:32

ausgeführt werden. Die Lieferung der Container erfolgt schlüsselfertig 
zum Anschluss an die bauseitigen Prozessrohrleitungen und die Ener-
gieversorgung.

LEISTRITZ PUMPEN GMBH
Markgrafenstraße 29-39
90459 Nürnberg
Tel 0911 4306-0
Fax 0911 4306-490
pumpen@leistritz.com
www.leistritz.com

Neu: Komfortable und sichere Klein­
mengenabfüllung durch akkubetriebene 
Laborpumpe von Lutz

Elektrisch betriebene Laborpumpen in Polypropylen und Edelstahl ge-
hören bereits seit Jahren zum Lieferprogramm von Lutz Pumpen, Wert-
heim. Jetzt wurde die Pumpenbaureihe durch eine akkubetriebene 
Baureihe ergänzt.

Bei der neuen Baureihe B1 wurde auf die bewährte Technologie des 
dichtungslosen Pumpwerkes gesetzt. Flüssigkeiten können dadurch 
nicht verunreinigt werden und die Pumpe kann kurzzeitig trocken-
laufen, ohne Schaden zu nehmen. Die neue Pumpe wurde für Anwen-
dungen konzipiert, bei denen geringe Mengen aus kleinen Behältern 
mit engen Öffnungen abgefüllt werden können.

Die Pumpe ist bedienerfreundlich, der Motor kann leicht vom Pump-
werk gelöst und in der Ladestation aufgeladen werden. Dabei kann die 
Ladestation als Tischgerät oder an die Wand montiert werden und bie-
tet somit eine Aufbewahrungsmöglichkeit für die komplette Pumpe. 
Mit dem schnell abnehmbaren Motor können mit einem Antrieb meh-
rere Pumpwerke in unterschiedlichen Gebinden betrieben werden.

Das Produktdesign ermöglicht es, dass die Pumpe jederzeit sicher in 
der Hand liegt und gleichzeitig leicht zu bedienen ist. Selbstverständ-
lich erfüllt der Motor alle Sicherheitskriterien und ist darüber hinaus 
sehr leise.

Die Akkukapazität reicht aus, um dem täglichen Abfüllbedarf im La-
bor gerecht zu werden. Bei voller Akkuleistung erreicht die Pumpe eine 
maximale Fördermenge von 16 l/min. Flüssigkeiten mit einer Viskosität 
von bis zu 200 mPas und einer Dichte bis 1,3 kg/dm³ können mühelos 
abgepumpt werden. Zudem bietet die Pumpe eine optimale Restent-
leerung.

Der stufenlose Drehzahlsteller ermöglicht gerade bei Kleinmengen 
ein komfortables und sicheres Abfüllen.

Die leichten Pumpen aus Polypropylen mit einer Antriebswelle aus 
Hastelloy überzeugen durch eine hohe chemische Beständigkeit. Da-
durch sind die Pumpen auch zum Abfüllen von Säuren und Laugen ge-
eignet.

Wahlweise wird auch ein Auslaufbogen als Abfüllorgan angeboten. 
Unterschiedliche Fassadapter aus dem Zubehörprogramm geben der 
Pumpe den nötigen Halt im Gebinde.

Die spritzwassergeschützte Pumpe wird als komplettes Set mit 
PVC-Schlauch und Schlauchhahn in unterschiedlichen Eintauchtiefen 
von 500, 700 und 1000 mm angeboten. Somit ist die Pumpe für ver-
schiedene Gebinde vom Kanister bis zum 200 l Fass einsetzbar.

Mit der akkubetriebenen Laborpumpe B1 und der elektrisch betrie-
benen Pumpe B2 Vario bietet Lutz dem Markt ein Duo, das allen An-
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Pump design impacts both the initial purchase price and ongoing 

maintenance costs

Crude oil pumping with only one seal
Petrochemical companies 

continuously increase 
their output of feedstock 

and finished products all 
over the globe to satisfy 
the vast growing demand 
for fuel, bitumen and other 
petrochemical products.

The growth of production 
requires higher storage 
capabilities including 
large and reliable positive 
displacement pumps.

Energy demand, HSE 
regulations and above all 
the reduction of operating 
costs are the focus of today’s 
terminal operators.

Unique design

Leistritz Pumpen GmbH has 
designed two screw pump 
series to help terminals 
meet these aims. These two 
series are designed according 
DIN or API standards.

Twin and five-spindle screw 
pumps in series L2NG and 
L5NG belong to the group of 
self-priming rotary positive 
displacement pumps. 

They are designed for a 
pressure range up to 16bar 
(232psi) and suitable for 
transport of light abrasive 
and corrosive, high or low 
viscous storage fluids with 
poor or good lubricity.

The pumping capacities start 
at a few litres per minute and 
go up as high as 1,700m3/h, 
while viscosities from 1 up 
to 100,000 Centistokes and 
pumping temperatures up 
to 280°C can be achieved.

Besides loading or unloading 
duties, these pumps can 
also be used as circulating, 
blending and stripping pumps.

Both designs have only one 
seal to the atmosphere. The 
drive spindle rotates and is 
hermetically sealed with the 
idler spindles in the bores 
drilled into the pump casing, 
which encloses the spindle 
set with small clearances. 

The idler spindles are 
driven by the drive spindle 
through hydraulic force. The 
special epicycloidal profile of 
the spindles guarantees the 
perfect closure of the pumping 

chambers, so that the liquid is 
moved continuously and almost 
pulsation-free in axial direction 
from the suction area to the 
pump discharge port. This 
pumping process guarantees 
a highly efficient operation at 
reduced power consumption, 
which results not only in lower 
initial equipment costs, but also 
into reduced operational costs.

The rotors of all Leistritz 
pumps are manufactured 
out of a single piece of bar 
stock. It guarantees limited 
shaft deflection and lowest 
possible bearing loads at 
highest process safety.

Surface hardening up to 64 
HRC complete the robustness 
of the screws against wear.

The L2 Pump Series has a 
double helix drive and triple 
helix idler spindle, while all 
rotors of the L5 Pump Series 
have a double helix profile, so 
are already balanced by design.

Spindle pitches are kept 
reasonable low to reduce 
the axial flow velocity in 
the pumps, resulting in an 
excellent priming capability.

Drive and idler spindles are 

mounted in interchangeable 
radial bearing bushes on 
both sides of the pump. The 
spindles are contactless to the 
casing bore due to a defined 
clearance, which avoids metal 
to metal contact between 
the casing and the screws.

The special arrangement 
of different pressure 
compartments in the pump, 
which are shown blue coloured 
(suction pressure) and red 
coloured (discharge pressure) 
is unique to Leistritz.

It guarantees a hydraulically 
balanced pumping process, 
since the axial force on the 
spindles is compensated 
as a result of the produced 
discharge pressure.

The radial bearing points 
simultaneously form choke 
points between the inlet 
and delivery compartments 
and therefore are always 
subject to differential 
pressure of the pumped fluid. 
This guarantees excellent 
lubrication of the bearing 
bushes and ensures adequate 
transfer of frictional heat.

Due to the axially-balanced 

spindles, the ball bearing on 
the drive side of the pumps 
is exposed to almost no axial 
load. It is grease lubricated for 
operational lifetime. Optional, 
oil lubricated bearings can 
be supplied upon request.

Last but not least these 
pumps are also capable to 
run dry for a longer period of 
time, since the pump flanges 
are located above the idler 
spindle/s, which keeps enough 
liquid for sufficient lubrication 
of the unloaded spindle 
profile and bearing bushes.

CAPEX and OPEX benefits

Beside standard component 
seals, mechanical cartridge 
seals, which are fully in 
accordance with API 682, 
can be installed in both Pump 
Series, L2 and L5. Double 
volute twin screw pumps, 
however, need usually more 
expensive and specially 
engineered seal designs due 
to their restrictions in space.

Above all, the need for only 
one mechanical shaft seal and 
the corresponding lower initial 
costs gives the designers and 
the terminal operators more 
reason to choose higher quality 
seals and/or most reliable seal 
solutions. These could be wear 
resistant tungsten carbide seal 
faces or even double acting 
sealing solutions with seal oil 
systems in accordance with 
the API plans 53A, 53B or 54.

Simple maintenance

The design itself, with a reduced 
number of parts compared 
to a double volute twin screw 
pump, ensures an extremely 
short downtime for service.

The design does not require 
any gear boxes, timing gears, 
liners or clamping devises.

No additional adjustment 
of timing gears or special 
alignment of covers are 
necessary. Easy and fast 
dismantling and re-assembly 
even by an untrained person 
increases the operational 
terminal availability and 
keeps the lifecycle costs 
as low as possible. n

Cross Sectional Drawing Leistritz L2NG

Cross sectional drawing Leistritz L5NG
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Fire-fighting proportioners for  
producing foams

Fire-fighting foams have been a posi-

tive development in extinguishing 

oil fires for almost a century. Foams 

are produced by blending a foam 

concentrate that is stored in a tank 

at a constant proportion of 1 % 3 % 

or 6 % with the flow of water used in 

the fire-fighting system to produce 

a foam solution. This foam solution 

then arrives at the foam guns under 

pressure where it is mixed with air to 

produce the foam.

The NFPA (National Fire Protec-

tion Association in the US) recogniz-

es the following methods of propor-

tioning, i. e: of creating the proper 

solution of water and foam liquid 

concentrate: 

 l Coupled Water-Motor Pump, 

 l

 l Metered Proportioning, 

 l Pressure Proportioning Tank, 

 l Pump Proportioner (Around-the-

Pump)

All methods apart from the 

Coupled Water-Motor Pump use Ven-

turi eductors that are very sensitive 

to the viscosity of the concentrate 

and the water line pressure.

The innovative 
proportioner 

The series L23NG Leistritz  

proportioner (Fig. 1) produces extin-

guishing foam in fire-fighting plants 

by mixing foam concentrate with 

water. It is self-powered since it uses 

the energy of the pressurised water. 

The principle is known as a “Cou-

pled Water-Motor Pump”, and it is 

recognised and described by NFPA 

11 edition 2005 in para. 3.3.3 and 

A3.3.25.2(c) 

This proportioning system 

(Fig. 2) consists of a volumetric water 

motor (1) driven by the water flow 

which controls a foam concentrate 

injection pump (2), also volumetric. 

The pump injects the foam concen-

trate, stored in the concentrate tank 

(A), into the water flow through the 

3-way valve (3).

-

tor is proportionate to the water flow 

Qw. The flow of AFFF concentrate Qf is 

proportionate to the speed and thus 

to the water flow. By actuating the 

3-way valve it is possible to either 

actually inject the foam concentrate 

into the water flow (normal opera-

tion) or let the foam concentrate re-

circulate in its tank (simulated op-

eration).

The required percentage of the 

foam concentrate in the foam solu-

tion is achieved by a proper selec-

tion of the unit capacities of both 

hydraulic motor and injection pump. 

The water motor and injection pump 

m
Fig. 1 A Leistritz L23NG propotioner

k
Fig. 2 The Leistritz L23NG  
proportioner, from Figure 

A3.3.27.2(c) of NFPA 11  
edition 2005. Typical supply  

inside the red oval
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 l Foam concentration 1  % 

and 6 % from all kinds of AFFF, 

AR-AFFF, fluoro-protein, protein, 

synthetic and plastic  concen-

trates 

 l Seawater operation

 l Water-resistant injection pump 

on request

 l High viscosity designs for AR-AFFF

 l robust and overload tolerant

www.leistritz.com

 l Can be tested in the field with-

out consuming foam concentrate

 l Full compliance to NFPA 11  

 

 l Broad operating range, even 

with the new NFPA11 tolerances 

on foam concentration.

 l 11 off-standard sizes, from 

2,000 l/min to 15,000 l/min 

foam flow

The percentages of foam con-

centrate in the foam are: 1 %, 3 % 

and 6 %. The 1 % concentration is 

available for larger sizes.

The highlights of this system are

 l refillable (atmospheric) foam 

concentrate tanks

 l Self-calibrated

 l

viscosity

are both derived from Leistritz Screw 

Pumps of the L2NG and L3MF series 

respectively, which have been appre-

ciated for decades for their legend-

ary reliability.

The typical Leistritz supply sys-

tem is shown in Fig. 2 inside the red 

oval and consists of the water mo-

tor, injection pump, three-way valve 

and injection piping, complete with 

non – return valve, not shown in the 

figure. All parts are assembled on 

a common base plate and are fully 

inter-connected. The two main units 

are joined by an elastic coupling, 

which compensates any large mis-

alignment, with a coupling guard. 

OEM versions are also available.

Operating range 
and mix values

These proportioning systems 

have nominal foam flows ranging from 

120 to 900 m3/h. Larger nominal foam 

flow rates are available on request. 

The operating range as per NFPA 11 

is from approx. 10–15 % to around 

110 % of the nominal foam flow.

m
Fig. 3 Typical mixing performances

Unbenannt-1   1 26.01.12   10:57
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The majority of these fields pro-
duce high gas flows along with
small amounts of hydrocarbons
and water at very low well pres-
sures that do not permit the use of
conventional separation systems or
even require artificial lift by means
of downhole pumping equipment,
gas lift or other technologies.

Additionally, flaring and venting of
so called Greenhouse Gas during
the oil production contributes con-
siderably to the climate change
and the vast majority of oil pro-
ducing countries has implemented
statutory orders for the ending of
flaring and venting.

Hence, new ways of transferring
the well flow to the processing
facilities had to be introduced.

Multiphase Flow
In the early 1990s Twin Screw
Pumps were employed for the first
time to handle oil, water and gas
mixtures, or in other words, “mul-
tiphase flow”, successfully. A large
number of multiphase pumps
have been installed over the past
20 years. With their large operat-
ing range that covers many pro-
duction years without equipment
modification, the units have
proven versatile, reliable and eco-
nomical.

Twin Screw Multiphase Pumps are
rotary positive displacement

pumps. They are of double volute
design and hydraulically balanced
with no axial thrust on the bear-
ings. After entering the pump suc-
tion, the flow splits and is pres-
surised within the opposed-thread
screw packages. The screws are
machined from single piece bar
stock, hardened and installed in a
replaceable casing insert. The
torque from the drive screw is
transmitted to the idler screw via
oil lubricated timing gears. Both
screws are not in contact with each
other and carried in heavy duty
and lifetime optimised tapered
roller bearings.

This makes Twin Screw Pumps
particularly suitable to handle
non-lubricating, contaminated
and high viscous liquids (up to
150,000 mm2/s) as well as prod-
ucts with high gas fractions. The
shafts are sealed by single acting
or double acting mechanical seals
that are exposed to suction pres-
sure only.

Twin Screw Multiphase
Pumps
Leistritz Twin Screw Multiphase
Pumps are available for maxi-
mum flow rates of 5,000 m3/h
(755,300 bpd) and differential
pressures up to 150 bar (2,175
psi). They have a wide speed con-
trol range. By using frequency
inverters it is possible to adapt the
pumps easily to changing field or
well conditions.

Twin Screw Multiphase Pumps are
designed to handle high Gas
Volume Fractions (GVF) and to
tolerate GVF fluctuations. Gas
slugs with 100% GVF of different
lengths must be expected in many
applications. In order to maintain
flow and pressure during slug flow,
a liquid seal must be provided
between screw tips and pump cas-
ing. Depending on the actual oper-
ating conditions a liquid rate of
approximately 3.0 percent of the
design flow must be injected to

assure sufficient gas compression
during slug flow periods.

Liquid Management
System
This is achieved with the external
Leistritz Liquid Management
System that can be designed for
different gas slug lengths. For the
majority of applications a system
sized for gas slugs of 10 to 15 min-
utes is sufficient. Only a few appli-
cations require a liquid reservoir
for approximately 30 minutes or
even more. The external arrange-
ment allows the installation of
such oversized liquid reservoirs
without problem. The Liquid
Management System is located
downstream of the pump dis-
charge and within the skid limits.
During the pump operation liquid
is constantly separated from the
multiphase flow with a minimum
efficiency of 97 percent. The sepa-
rated liquid is collected in the
reservoir of the liquid manage-
ment system and injected from the
liquid reservoir into both suction
areas of the pump.

The large surface of the liquid
reservoir supports quick heat dissi-
pation and makes additional cool-
ing unnecessary. For installations
in cold environments space
heaters, electrical heat tracing and
insulation can be provided. The
Leistritz Liquid Management
System is equipped with a large

M U L T I P H A S E P U M P S

During the past decades the worldwide demand for crude oil and gas has continuously risen. Beside the
well-known and proven production technologies new ways to increase the oil production had to be
found. The revival of abandoned oilfields or further development and operation of marginal fields are
considered by many producers.

BY HANS-JÜRGEN SCHÖNER

Twin Screw Multiphase
Pumps and Slug Flow

Cut-a-way of a Leistritz
Twin Screw Multiphase
Pump (illustrations/photos:
Leistritz Pumpen GmbH)

Clearances and liquid seal

35_50_OilGas_9-2011_ark3:Layout 1  29-09-11  11:43  Side 48
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inspection port and sediments that
have settled on the bottom of the
liquid reservoir can be easily
removed.

The design of the external Liquid
Management System allows easy
maintenance. The Multiphase
Pump itself must not be disassem-
bled or removed for any work that
is performed on the Liquid
Management System.

Wide Range of Materials
Leistritz Multiphase Pumps as well
as the wetted and pressurised

accessories, such as the Liquid
Management System, can be deliv-
ered in a wide range of construc-
tion materials. Besides standard
materials for non-corrosive multi-
phase flow, special materials for
products with corrosive substances
can be supplied. Hard facing of the
screws and the casing insert is
available when erosive materials
are handled.

The external Leistritz Liquid
Management System with its
rugged, simple and service-friendly
design offers a maximum of oper-

ational reliability to process and
operators. A special benefit is the
possibility to size the liquid reser-
voir for the predicted slug flow
conditions with no need for modi-
fications during the entire well or
field life. �

M U L T I P H A S E P U M P S

Leistritz Multiphase Pump skid with liquid management
system

The Author:

Hans-Jürgen Schöner is the sales
manager for multiphase pumps
and based at the Leistritz Pumpen
GmbH headquarters in Nuremberg,
Germany. Before joining Leistritz,
Mr. Schöner spent most of his
career working for various pump
manufacturers in Germany and
specialised in rotary positive-dis-
placement pumps and applications
in the oil and gas industry.

Bus to Bus!Bus to Bus!Bus to Bus!

Asset
Management

Enabled

Hans Turck GmbH & Co. KG
Witzlebenstraße 7
45472 Mülheim an der Ruhr
Germany
Tel. +49 (0) 208 4952-0, Fax -264
E-Mail pa@turck.com
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tips and techniques

Look Before You Leap:
When Direct Extrusion Makes Sense

By Charlie Martin, Leistritz

In direct extrusion (DE), materials (pellets, 

fillers, fibers, and additives) are converted 

directly into the final product—usually flat 

film, sheet, fibers, or profiles—bypassing pelletization. Twin-
screw extruders are generally required for such inline compound-
ing and extrusion. The technology offers extrusion processors cost 
and time savings and improvements in product quality as well.

DE technology has been around for more than 40 years, but 
only over the last decade or so have processors more familiar with 
conventional single-screw extrusion embraced the idea. Discount-
ing PVC applications for pipe, profiles, and the like—which techni-
cally qualify as compounding—about 50 DE lines are running now 
in North America, many of which have been installed over the last 
few years. Yet despite the advantages DE offers, it’s not easy for 
processors to make the transition. And the process is not suited for 
every application. DE is generally a better match for higher volume, 
dedicated production systems, as opposed to lower-rate lines that 
require frequent product and/or formulation changeovers.

Processors should do some analysis before jumping into DE. 
For one thing, they need to realize that twin-screw extruders 
work much differently from singles. 
Moreover, upstream complexities associ-
ated with raw-material handling and 
feeding must be integrated with nuanced 
die and downstream systems required for 
tight-tolerance products. Often, a dozen 
or more suppliers are needed for an instal-
lation. Because of the system complexity, 
the upfront investment for a DE line is 
typically higher than for a conventional 
single-screw system. Almost without 
exception, direct extrusion applications 
require developmental efforts to define 
the scope of the production system.

GETTING TO KNOW TWINS

You first need to understand what twin-
screw extrusion is all about before you even 
consider moving into DE. High-speed, 

energy-input (HSEI) twin-screw extruders (TSEs) are typically 
utilized for compounding, devolatilization, and reactive extrusion, 
which are mass-transfer dependent processes. Historically, TSEs 
have produced pellets, which are subsequently fed into an extrud-
er, injection press, or blow molder. But when you are processing a 
sheet, film, profile, or fiber from a TSE, the dimensions are gener-
ally far more critical then when you are making a pellet.

Initial DE applications were mandated—often in despera-
tion—for formulations that were adversely affected by the sec-
ond heat and shear history inherent with separate steps for 
compounding/pelletizing and single-screw extrusion of a fin-
ished product. Early examples included processing of undried 
PET, conductive electronic compounds, and fiber-reinforced 
products. These efforts spawned an understanding of DE that 
has been applied to commodity products to save the conversion 
costs associated with toll compounding.

Co-rotating (and counter-rotating) HSEI TSEs utilize segment-
ed screws, assembled on high-torque splined shafts, and modular 
barrels with internal liquid-cooling bores. The motor inputs energy 
into the process via rotating screws that impart shear to the mate-
rials being processed. Segmented screws and barrels, in combina-
tion with the controlled pumping and wiping characteristics of the 
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Unlike in flood-fed single-screw extruders, the pressure gradient in a starve-fed 
twin-screw is zero for most of the process. This makes it easier to feed or vent along 
the barrel at various locations.
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direct extrusion

co-rotating, self-wiping screws, allow screw/barrel geometries to 
be matched to the process tasks. Solids conveying and melting 
occur in the first part of the process section. Screw elements for 
mixing and devolatilization are then integrated into the design. 
Discharge elements then build and stabilize discharge pressure.

The free volume in a TSE process section is related to the 
OD/ID ratio, which is defined by dividing the outside diameter 
(OD) by the inside diameter (ID) of each screw. The torque-
limiting factor for a HSEI TSE is the screw shaft, based upon its 
cross-sectional area; the geometry of the shaft; the material of 
construction; and fabrication techniques. Deeper screw flights 
result in more free volume, but with less torque, since a smaller-
diameter screw shaft is mandated. Regardless of the final prod-
uct (pellet or part), it is vital to know the heating/cooling design, 
available free volume, and torque rating for any HSEI TSE and 
the boundary conditions of the intended process.

HSEI TSE are starve fed (whereas singles are flood fed), with 
the output rate determined by the feeders, which meter pellets, 
liquids, powders, and fibers into the process section. Feeders 
maintain formulation consistency and introduce ingredients in 
the proper order. The TSE screw rpm is independent of the feed 
rate and is used to optimize compounding efficiencies. Because 
the pressure gradient is controlled (and in fact is zero for much 
of the process), materials are easily introduced into downstream 
barrel sections to facilitate sequential feeding to minimize wear 
and avoid the high shear associated with plastication.

Often a side stuffer is integrated with the TSE to push fillers, 
fibers, etc. into the melt stream of the TSE process section after 
melting. The rate of downstream addition is set by the loss-in-
weight feeder, not the side stuffer. The extruder screws at the 
side stuffer move the materials forward while providing a relief 
vent for entrapped air and moisture that is flashed.

DE systems are significantly more complex than single-screw 
extrusion systems, since a starve-fed HSEI TSE must also consis-
tently pump to a die, with melt temperature playing a more impor-
tant role. The die and downstream system will be the same as if a 
single-screw extruder was processing a pre-compounded pellet.

Here is an overview of various components of a DE system:
•Metering feeders: The feeding system for a DE system is 

particularly critical, as the average mixing effect inherent in the 
secondary single-screw extrusion step is lost. Feeders also play a 
major role in pressure stability. Therefore, gravimetric feeders, 
rather than volumetric types, are required for most DE applica-
tions. Material-handling and refill equipment also plays an 
important role.

•Twin screw extruder: The heart of any DE system is the 
TSE, which performs the same mass-transfer operations as if it 
were mated to a pelletizer. The TSE process section is often 
lengthened so that the latter sections of the screws are dedicated 
to pumping, and a gear pump (described below) is often utilized. 
In general, it is better to upsize the TSE and operate it at a lower 
screw rpm as compared to using it in a pelletizing system. In the 
context of the overall system cost, the additional investment to 

upsize is negligible, and often well worth it.
•Gear (or screw) pump front-end attachment: A gear pump 

is a positive-displacement device that builds and stabilizes pres-
sure, allowing the TSE to perform mixing and devolatilization 
with less emphasis on pumping. It also facilitates a lower front-
end pressure that results in less over-flight mixing at the TSE 
discharge and thus a lower melt temperature. Alternatively, a 
short single-screw pump front end (10:1 L/D) may be used. This 
is essentially the metering section of a single-screw extruder that 
avoids plastication and compression, primary causes for pres-
sure instability in a pellet-fed single-screw extruder.

•Screen changers: There are many different types of discon-
tinuous and continuous screen changers. If coarser filtration 
levels are specified, and/or if there are high levels of contami-
nants in the melt stream, then the screen changer should be 
situated before the gear pump. Reclaim materials sometimes 

Co-rotating twin-screw extruders utilize segmented 
screws, assembled on high-torque splined shafts, and modu-
lar barrels with internal liquid-cooling bores.

TSE with a gear pump feeding a die in a flat-film/sheet process.
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require filtration both before and after the gear pump. Filtration 
can be a tricky part of a direct extrusion system and needs to be 
thoroughly investigated and carefully managed.

•System controls: Typically, a PLC-based control system is 
required to manage the system, as well as to facilitate recipe 
retrieval and data archiving. The 15-sec. to 2-min. residence 
time for the materials in a TSE must be taken into account by 
the pressure-control algorithm.

A possible control scenario is for the gear-pump rpm to be 
locked to set a constant volumetric delivery rate to the die. The 
tuning algorithm analyzes the inputs from key points in the 
system, makes numerical calculations, and applies corrections to 
the TSE screw rpm and feed rate. The objective of the algorithm 
is to maintain the gear-pump inlet pressure at a setpoint.

When sequential feed streams are being introduced into the 
twin screw extruder at various points, closed-loop pressure 
control becomes more complicated, as various residence times 
must be managed. With a stable melt delivery to the gear pump, 
the discharge flow and pressure to the die will be uniform, 
which is the ultimate objective of the entire system.

REAL-WORLD APPLICATIONS

Providing a usable melt to the die and downstream system is 
only half the battle. Next, the correct die and downstream 

equipment are required, whatever the final product. The follow-
ing provides some examples of where direct extrusion has been 
successfully deployed:

•Battery separator sheet: A PE/silica/oil formulation is fed 
into the extruder feed throat and oil is injected into a barrel 
section in the early stages of the process. The materials are 
mixed and devolatilized in the TSE process section, which is 
directly coupled to a sheet die. After the die, a high-pressure 
calender “squeezes” the extrudate and sets the final dimension, 
eliminating the necessity for a gear pump and closed-loop 
pressure control.

•Foamed profiles: The polymer(s) is fed into the TSE and 
melted prior to injection of a supercritical fluid (i.e., CO2), 
which is intimately mixed at elevated pressures with high-divi-
sion distributive mixers to minimize viscous heating. The latter 
part of the TSE process section uses low-energy-input pumping 
elements so that the barrel sections serve as a heat exchanger to 
cool the melt. A single-screw pump is mated to the front end of 
the TSE for pumping/pressure generation and additional cool-
ing. The TSE/single-screw extruder configuration has proven 
more versatile than tandem foam systems with two single-
screw extruders.

•Filled film/sheeting: The polymer(s) and additives are fed into 
the main feed throat and melted prior to the downstream introduc-

tion of fillers into the melt stream via a side 
stuffer. The materials are mixed and de-
volatilized in the TSE, which is typically 
mated to a screen changer and gear-pump 
front-end assembly. Examples of filled 
products include TPO roofing membranes, 
conductive carbon-black sheeting, and 
diaper films.

•Adhesive compounding: Rubbers, 
tackifier resins, fillers, and oils are mixed 
and devolatilized in the TSE with a gear 
pump mated to a rod (or film) die for 
direct glue-stick profile (or laminate) 
extrusion. In some instances, the TSE has 
proven superior to separate twin-screw 
compounding and single-screw extrusion 
operations, as a de-mixing effect often 
occurs as the materials coalesce in the 
single-screw process.

•Wood-fiber composite products: The 
primary functions of the TSE in this 
application are to remove water and 
distributively mix the natural fibers into a 
polymer carrier. Fibers are introduced 
into the melt stream by a side stuffer, and 
multi-stage venting occurs. A gear pump 
is mated to the front end of the TSE to 
ensure low front-end pressure to avoid 
degradation of the fibers. Examples include 
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profiles for decking and sheeting.
•Undried PET/PLA film and sheet: 

Undried PET or PLA is metered into the 
TSE process section with multi-stage vent 
ports and vacuum venting to minimize 
hydrolysis. Reclaim materials may require 
multi-stage screen changers situated before 
and after the gear pump for coarse filtration 
prior to fine filtration. Use of the TSE in this 
application results in significant energy 
savings, as predrying of the PET or PLA can 
be eliminated.

There are many successful DE installa-
tions worldwide, most of which are highly 
proprietary. DE offers great opportunities 
to extrude a better product at less cost, 
but it’s not for everyone. The formulation, 
product mix, and anticipated volumes 
must be carefully assessed to determine 
whether DE is the preferred manufactur-
ing methodology. When appropriate, the 
benefits are well worth the time and effort 
to implement this advanced, well-proven 
technology.  

about the author 
Charlie Martin has worked in the extrusion industry since 1984 and is currently president/general 
manager of the Leistritz product line of twin-screw extruders and systems in North and South 
America. Leistritz is based in Somerville, N.J. Contact (908) 685-2333; cmartin@alec-usa.com.
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Typical line setup for a direct extrusion application. A gear pump is an essential 
element, since a twin-screw extruder is not a pressure-generating device. When using 
reclaim, filtration is often necessary before and after the pump.
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HART-INNENWIRBELN
Statt zu schleifen …
Leistritz ist es gelungen, die Erfahrungen
mit dem Hart-Außenwirbeln erfolgreich
auf die Innenprofilierung zu übertragen.
Das Hart-Innenwirbeln kann, nach dem
Härten im Vollschnitt, die gewünschte
Profilkontur in Finish-Qualität erzeugen.
Hiermit werden die beiden Prozessschrit-
te – ›weich Vorprofilieren‹ und ›Schleifen
in gehärtetes Material‹ – durch einen Pro-
zessschritt ersetzt. Möglich wurde diese
Innovation durch ein neues Antriebskon-
zept zur Erzeugung einer überlagerten Ro-
tations- und Oszillationsbewegung bei
nahezu vollständigem Massenausgleich
sowie einem neuen, flexiblen und paten-
tierten Werkzeugsystem.

Auch bei ungünstigen Längen- und
Durchmesserverhältnissen der zu bearbei-
tenden Werkstücke werden Finish Qua-
litäten erzielt. Das ›Hart-Innenwirbeln‹
profitiert von den beim ›Hart-Außenwir-
beln‹ gewonnenen Prädikaten wie:
n Hartzerspanung im Vollschnitt
n Trockenzerspanung
n Wirtschaftlichkeit
n hohe Qualität und Prozesssicherheit
Folgende Marktsegmente bieten sich an:
n Muttern für Kugelumlaufspindeln
n Muttern für Automotive-Anwendungen
n Muttern für Bewegungs- und Verstell-

spindeln
n Kupplungsteile für Bohrstangen.
> www.leistritz.com

HOCHPRÄZISIONS-5-ACHS-BAZ
Ultrakompaktes Multitalent
»Ein ultrakompaktes Multitalent,das auch
für breit aufgestellte Produktionen bestens
geeignet ist« – so die Ankündigung der
neuen Kern Micro durch den Hersteller.
Die Maschine deckt ein universelles Teile-
spektrum ab, von Hoch- bis Höchstprä-
zision. Bei einer Stellfläche von nur 4 m2

lassen sich auf der Micro sowohl filigrane
Teile als auch sehr große Werkstücke von
bis zu 220 mm Höhe und einem Durch-
messer bis 350 mm fünfachsig bearbeiten.
Dank einer geschickten Anordnung der
vierten und fünften Achse ergibt sich ein
größtmöglicher Schwenkbereich, sodass
der Arbeitsraum voll genutzt werden kann.
Das neue Werkzeugwechselsystem ist für
bis zu 209 Werkzeuge ausgelegt. In die-
sem ›Werkzeugkabinett‹ sind die Werk-
zeuge wie in einer Vitrine sichtbar neben-
einander angeordnet – so hat der Bediener
alle Werkzeuge jederzeit im Auge, gerade
auch beim Umrüsten. Mit den von Kern
patentierten Schnellwechselpaletten las-
sen sich komplette Werkzeugsätze auf-
tragsgemäß zusammenstellen und in ei-
nem Zusatzschrank ablegen. So ist der

Werkzeugwechsler bei minimalen Rüst-
zeiten beliebig erweiterbar.
Alle Aggregate – mit Ausnahme der Zu-
laufwasserkühlung – sind in der Maschine
integriert. Alle wichtigen Komponenten
werden durch gezielte Kühlung auf kon-
stant 20 °C gehalten. Mit einer Präzision
von ±0,5 µm, höchstmöglicher Wieder-
holgenauigkeit und zuverlässiger Produk-
tivität sollen Bauteile von Mikrogröße bis
hin zu Schmiedegesenken gefertigt wer-
den, im dreiachsigen oder auch im simul-
tanen fünfachsigen Betrieb.
> www.kern-microtechnic.com
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LEISTRITZ – the Best Choice for You! 
Interview	
  with	
  Mr.	
  Klaus	
  Theusner	
  Technical	
  Director	
  of	
  Machine	
  Tools	
  from	
  Leistritz	
  
Produktionstechnik	
  GmbH	
  

	
  
Text/	
  Zhang	
  Hua	
  

	
  
As	
  we	
  all	
  know	
  high-­‐precision	
  technology	
  and	
  production	
  capacity	
  are	
  always	
  two	
  key	
  
factors	
   to	
   determine	
   the	
   economic	
   benefit.	
   As	
   the	
   world's	
   largest	
   manufacturer	
   of	
  
whirling	
   machines	
   the	
   productivity	
   of	
   the	
   whirling	
   machines	
   made	
   by	
   Leistritz	
  
Produktionstechnik	
   GmbH,	
   Germany	
   is	
   several	
   times	
   higher	
   compared	
   to	
   vertical	
  
turning	
   and	
  milling	
  machines.	
   Therefore	
   Leistritz	
   has	
   also	
   become	
   the	
   first	
   choice	
   for	
  
many	
  buyers.	
  Such	
  whirling	
  machines	
  are	
  used	
  in	
  the	
  application	
  field	
  of	
  the	
  automotive,	
  
aerospace	
  and	
  oil	
  industry	
  as	
  well	
  as	
  in	
  several	
  other	
  fields.	
  
	
  
Leistritz	
  with	
  more	
  than	
  one	
  century	
  of	
  experience	
  
	
  
Until	
   now	
   just	
   20	
   Leistritz	
   machines	
   are	
   used	
   by	
   Chinese	
   buyers.	
   This	
   does	
   not	
   really	
   reflect	
   the	
   big	
  
influence	
  of	
  Leistritz	
  yet	
   -­‐	
  a	
  German	
  company	
  with	
  a	
  history	
  of	
  more	
  than	
  one	
  century	
   -­‐	
  on	
   the	
  Chinese	
  
market.	
  
	
  
Leistritz	
   started	
   its	
   business	
   with	
   turbine	
   blades.	
   By	
   a	
   continuous	
   development	
   of	
   the	
   product	
   range	
  
Leistritz	
  grew	
  to	
  an	
   international	
  operating	
  company	
  and	
  has	
   its	
  own	
   factories	
  and	
  distribution	
  centers	
  
both	
  in	
  Germany	
  and	
  in	
  the	
  United	
  States.	
  The	
  Leistritz	
  Group	
  has	
  four	
  subsidiaries	
  whose	
  products	
  cover	
  
machine	
  tools	
  (whirling	
  machines,	
  key-­‐seating	
  machines	
  and	
  rolling	
  machines),	
  extruders,	
  screw	
  pumps	
  
and	
  turbine	
  blades.	
  The	
  technical	
  director	
  of	
  machine	
  tools,	
  Mr.	
  Klaus	
  Theusner,	
  says	
  “the	
  most	
  advanced	
  
technology	
  of	
  the	
  Leistritz	
  machine	
  tools	
  is	
  our	
  whirling	
  technology.”	
  
	
  
Nowadays	
  the	
  Leistritz	
  whirling	
  technology	
  is	
  able	
  to	
  replace	
  turning,	
  milling	
  and	
  grinding	
  as	
  well	
  as	
  other	
  
traditional	
  processing	
   technology.	
   In	
   the	
  application	
   field	
  of	
  ball	
   screws	
   the	
  Leistritz	
  whirling	
  machines	
  
can	
   achieve	
   finish	
   quality	
   into	
   hardened	
   material	
   without	
   any	
   grinding.	
   Consequently	
   the	
   traditional	
  
process	
  of	
  making	
  ball	
  screws	
  has	
  now	
  been	
  replaced	
  by	
  the	
  Leistritz	
  whirling	
  technology.	
  
In	
  the	
  majority	
  of	
  cases	
  the	
  very	
  expensive	
  grinding	
  process	
  can	
  be	
  deleted	
  afterwards.	
  The	
  LWN	
  120	
  is	
  
one	
  of	
   the	
  most	
  potential	
  and	
  sophisticated	
  machine	
  types	
   in	
  the	
  Chinese	
  market.	
  The	
  external	
  whirling	
  
machine	
  LWN	
  120	
  is	
  designed	
  for	
  the	
  common	
  use	
  and	
  fulfills	
  highest	
  requirements.	
  This	
  means	
  highest	
  
efficiency	
   and	
   productivity	
   for	
   manufacturing	
   threads.	
   A	
   complete	
   loading	
   and	
   unloading	
   system	
  
integrated	
  in	
  the	
  machine	
  housing	
  guarantees	
  a	
  perfect	
  handling	
  of	
  the	
  workpieces.	
  Almost	
  all	
  profiles	
  can	
  
be	
  produced	
  due	
  to	
  the	
  high	
  swiveling	
  angle	
  (±45).	
  With	
  this	
  machine	
  you	
  can	
  manufacture	
  gear	
  worms,	
  
module	
  worms,	
  mini	
  ball	
  screws,	
  bone	
  screws,	
  EPS	
  worms,	
  small	
  eccentric	
  screws,	
  small	
  pump	
  screws	
  etc.	
  
	
  
Mr.	
   Klaus	
   Theusner	
   says:	
   “With	
   the	
   support	
   of	
   our	
   strong	
   technical	
   team	
   and	
   the	
   local	
   distributors	
   in	
  
China	
  we	
  have	
  paid	
  attention	
   to	
   the	
  potential	
  Chinese	
  market	
   for	
  many	
  years.	
  We	
  can	
  provide	
  Leistritz	
  
machines	
   for	
   a	
  wide	
   range	
   of	
   products	
   like	
   spindles	
   for	
   pumps,	
   steering	
  worms,	
   eccentric	
   screws,	
   EPS	
  
worms,	
  ball	
  screws,	
  gear	
  worms,	
  bone	
  screws	
  and	
  special	
  solutions	
  for	
  profiles	
  or	
  profiles	
  similar	
  to	
  
threads.”	
  



 

 
 

 

Picture 1: Technical Director of Machine Tools from Leistritz 
Produktionstechnik GmbH, Mr. Klaus Theusner (left) and Sales Manager 
of Asia-Pacific from Leistritz Produktionstechnik GmbH, Mr. Rainer 
Blank (right) and General Manager from All Horng Gear Industry Co., 
LTd., Mr. Hong Yingzhe during the training days 

	
  
	
  
	
  
	
  
Leistritz	
  -­‐	
  the	
  Best	
  Choice	
  for	
  You!	
  
	
  
All	
   Horng	
   Gear	
   Industry	
   Co.,	
   Ltd.	
  was	
   founded	
   by	
   the	
   grandfather	
   of	
   the	
   present	
   general	
  manager,	
  Mr.	
  
Hong	
  Yingzhe,	
   in	
  1945.	
  At	
   the	
   first	
  beginning	
  they	
  engaged	
   in	
  the	
  heat	
  processing	
  and	
  manufacturing	
  of	
  
springs.	
   Later	
   on	
   they	
   concentrated	
   on	
   the	
   production	
   of	
   gears	
   and	
   gradually	
   established	
   a	
   leading	
  
position	
   in	
   this	
   field.	
   During	
   this	
   period	
  Mr.	
   Hong	
   found	
   out	
   that	
   there	
   was	
   a	
   big	
   demand	
   for	
   turbine	
  
vortex	
   rods	
   in	
   the	
   market	
   and	
   he	
   decided	
   to	
   start	
   manufacturing.	
   "But	
   all	
   the	
   original	
   gear	
   hobbing	
  
machines	
  or	
   gear	
  machines	
  of	
   the	
   company	
  All	
  Horng	
   can	
  only	
  process	
   turbo	
  but	
  not	
   vortex	
   rods,"	
  Mr.	
  
Hong	
  analyzed.	
  “In	
  Taiwan	
  there	
  are	
  suppliers	
  who	
  provide	
  vortex	
  rod	
  machines	
  too,	
  but	
  these	
  machines	
  
do	
  not	
  work	
  economically	
  and	
  cause	
  high	
  production	
  costs	
  based	
  on	
  a	
   low	
  productivity.	
   In	
  addition	
  Mr.	
  
Hong	
  found	
  out	
  that	
  the	
  achieved	
  quality	
  of	
  the	
  workpieces	
  was	
  not	
  stable.	
  For	
  this	
  reason	
  they	
  couldn’t	
  
establish	
  successfully	
  in	
  the	
  field	
  of	
  turbine	
  vortex	
  rods.	
  	
  
	
  
During	
   the	
   exhibition	
   JIMTOF	
   2008	
   in	
   Japan	
   Mr.	
   Hong	
   saw	
   the	
   demonstration	
   of	
   a	
   Leistritz	
   whirling	
  
machine.	
  At	
  this	
  moment	
  he	
  realized	
  that	
  the	
  above	
  mentioned	
  problem	
  can	
  be	
  solved	
  by	
  this	
  technology.	
  
The	
  Leistritz	
  whirling	
  machine	
  showed	
  how	
  vortex	
  rods	
  were	
  processed	
  at	
   that	
   time.	
  Not	
  only	
   the	
  high	
  
precision	
   but	
   also	
   the	
   high	
   production	
   efficiency	
   made	
   Mr.	
   Hong	
   very	
   satisfied:	
   "You	
   can	
   imagine	
   my	
  
feeling	
  at	
  this	
  moment.	
  That’s	
  it!	
  I	
  don’t	
  need	
  to	
  compare	
  anymore.”	
  Mr.	
  Hong	
  remembered:	
  “It	
  was	
  love	
  
at	
   first	
   sight	
   and	
   we	
   decided	
   that	
   we	
   need	
   this	
   technology	
   for	
   our	
   production.	
  Within	
   less	
   than	
   three	
  
months	
  my	
  company	
  made	
  the	
  purchasing	
  decision	
  after	
  the	
  JIMTOF	
  exhibition.”	
  
	
  
After	
  his	
  return	
  to	
  Taiwan	
  Mr.	
  Hong	
  contacted	
  his	
  customers	
   immediately	
   to	
   let	
   them	
  know	
  that	
  he	
  can	
  
provide	
  a	
  perfect	
  solution	
  for	
  the	
  manufacturing	
  of	
  vortex	
  rods.	
  As	
  the	
  next	
  step	
  he	
  sent	
  workpiece	
  data	
  to	
  
Leistritz	
   to	
  make	
   the	
  process	
   assessment.	
   "We	
  have	
  no	
  doubt	
   about	
   the	
   super	
  performance	
  of	
   Leistritz	
  

machines	
   so	
   we	
   don’t	
   need	
   to	
   think	
   over	
  
anymore”.	
   After	
   that	
  Mr.	
   Hong	
   and	
   another	
  
technician	
   were	
   invited	
   to	
   attend	
   the	
   two	
  
weeks’	
  training	
  at	
  the	
  Leistritz	
  headquarters	
  
in	
  Germany.	
  
	
  
The	
   training	
   was	
   divided	
   into	
   two	
   parts:	
  
hardware	
   and	
   software.	
   Hardware	
   refers	
   to	
  
the	
   operation	
   of	
   the	
  machine	
   tool	
   including	
  
how	
   to	
   find	
   the	
   optimal	
   cutting	
   speed,	
   how	
  
to	
   choose	
   the	
   appropriate	
   technology,	
   etc.	
  
The	
  software	
  provided	
  by	
  Leistritz	
  assists	
  to	
  
set	
   the	
   optimized	
   cutting	
   tool	
   path.	
   It	
   is	
  
worth	
   mentioning	
   that	
   in	
   order	
   to	
   reduce	
  
user	
   costs	
   as	
   much	
   as	
   possible	
   Leistritz	
  
develops	
   special	
   tool	
   application	
   software	
  
according	
   to	
   the	
   actual	
   needs	
   for	
   different	
  
customers	
  	
  
which	
   can	
   minimize	
   the	
   use	
   of	
   special	
   tools	
  
and	
  thereby	
  reduce	
  the	
  manufacturing	
  costs.	
  	
  
	
  
All	
   Horng	
   purchased	
   a	
   whirling	
   machine	
   of	
  

the	
  type	
  LWN	
  120	
  HP.	
  Now	
  everything	
  was	
  ready	
  to	
  get	
  success.	
  Just	
  as	
  All	
  Horng	
  was	
  prepared	
  to	
  start	
  
manufacturing	
  turbine	
  vortex	
  rods	
  the	
  global	
  economic	
  crisis	
  started	
  untimely.	
  This	
  slowed	
  down	
  the	
  pace	
  
of	
  All	
  Horng.	
  "Although	
  our	
  orders	
  reduced	
  dramatically	
  this	
  didn’t	
  affect	
  us	
  so	
  much	
  because	
  we	
  enlarge	
  
our	
   own	
   manufacturing	
   capacity	
   and	
   our	
   influence	
   in	
   this	
   field”,	
   Mr.	
   Hong	
   said:	
   "The	
   main	
   turbine	
  
products	
   are	
   exported	
   to	
   Europe.	
   For	
   example,	
   the	
   world-­‐known	
   company	
   Bonfiglioli	
   is	
   one	
   of	
   our	
  
clients."	
  	
  

 



 

 
 

 

Picture 2: a The Whirling Machine LWN 120 HP that All Horng purchased;  
b. Whirling machine LWN 120 at Leistritz facilities 
 

Picture 3: a. Although only 40% of the 
machine capability could be used at that time 
the economic situation is getting better and 
better. Therefore orders are being placed more 
and more.  
b. Precision parts of All Horng which are 
processed by the Leistritz Whirling machine. 

	
  
	
  
Only	
  40	
  %	
  of	
   the	
  machine	
  capability	
  could	
  be	
  used	
  at	
   that	
   time	
  due	
   to	
   the	
  economic	
  situation.	
  Now	
   it’s	
  
getting	
  better	
  and	
  better.	
  Therefore	
  orders	
  are	
  also	
  becoming	
  more	
  and	
  more.	
  "Of	
  course,	
  the	
  demand	
  is	
  
increasing	
   because	
   our	
   customers	
   know	
   that	
   we	
   have	
   Leistritz	
   machines.	
   On	
   the	
   other	
   hand	
   Leistritz	
  
provides	
  very	
  good	
  service,	
  too.	
  As	
  soon	
  as	
  we	
  face	
  with	
  new	
  problems	
  during	
  the	
  processing	
  we	
  always	
  
get	
   a	
   proper	
   help	
   immediately."	
   Mr.	
   Hong	
   indicated:	
   "If	
   there	
   are	
   too	
   many	
   orders	
   for	
   one	
   Leistritz	
  
machine	
   to	
  process	
  we	
  will	
  buy	
  another	
  one.	
  The	
   investment	
  of	
   such	
  a	
  machine	
   is	
  not	
  cheap	
  but	
  highly	
  
efficient.	
  Overall	
  it	
  seems	
  very	
  cost-­‐effective."	
  
	
  

	
  

	
  
	
  
Outlook	
  in	
  Chinese	
  Market	
  
	
  
For	
  Leistritz	
  there	
  are	
  many	
  customers	
  such	
  as	
  the	
  company	
  All	
  Horng	
  which	
  “felt	
   in	
   love	
  at	
   first	
  sight"	
  
with	
  it.	
  With	
  the	
  rapid	
  development	
  of	
  the	
  Chinese	
  market	
  in	
  recent	
  years,	
  particularly	
  with	
  the	
  growing	
  
demand	
  for	
  high-­‐tech	
  equipment,	
  Leistritz	
  strongly	
   feels	
   that	
   it	
  should	
  bring	
  more	
  advanced	
  technology	
  
and	
  machines	
  (especially	
  machine	
   tools)	
   into	
   the	
  Chinese	
  market	
  and	
  should	
  be	
  close	
   to	
  customers	
  and	
  
serve	
  the	
  Chinese	
  metal	
  processing	
  industry.	
  	
  
	
  
"I	
   am	
   glad	
   that	
   this	
   day	
   finally	
   came,"	
  Mr.	
   Klaus	
   Theusner	
   said	
   enthusiastically.	
   "	
   In	
   January	
   2011	
   our	
  
subsidiary	
  in	
  China	
  –	
  Leistritz	
  Machinery	
  Taicang	
  Co.,	
  Ltd.	
  -­‐	
  was	
  finally	
  set	
  up."	
  It	
  is	
  known	
  that	
  Taicang	
  is	
  
located	
  near	
  Shanghai.	
  The	
  setup	
  of	
  Leistritz	
  Machinery	
  Taicang	
  Co.,	
  Ltd.	
  will	
  obviously	
  help	
  Leistritz	
   to	
  
support	
  our	
  customers	
  in	
  China.	
  	
  
	
  
“Our	
  selling	
  is	
  not	
  only	
  a	
  simple	
  job	
  but	
  much	
  more	
  a	
  long-­‐term	
  cooperation	
  with	
  the	
  customers.	
  	
  

 



 

 
 

 	
  
	
  
	
  
	
  
This	
   attitude	
   is	
   very	
   important	
   for	
   us	
   to	
   keep	
   the	
   loyalty	
   of	
   our	
   customers."	
   The	
   technical	
   director	
  Mr.	
  
Klaus	
  Theusner	
  said:	
  "As	
  a	
  market	
  leader	
  in	
  this	
  field	
  Leistritz	
  has	
  the	
  intention	
  to	
  operate	
  as	
  a	
  worldwide	
  
technology	
  partner.	
  We	
  will	
  take	
  care	
  of	
  the	
  rapid-­‐growing	
  Chinese	
  market	
  whose	
  potential	
  is	
  unlimited."	
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By Sven Olson
ALLENDALE, N.J.–From Chevron’s plans for

long-distance power and multiphase boosting at

the sanctioned Jack/St. Malo development in the

Gulf of Mexico Lower Tertiary trend to a Shell-led

program to develop a high-boost multiphase pump

and electric motor system for deepwater

applications, subsea boosting in deep- and

ultradeepwater fields is a major future driver of

multiphase pumping technology.

However, multiphase pump technology has

come of age over the past decade onshore as well

as offshore as an oil and gas field production

tool. Both helicoaxial and the twin screw pump

designs have been installed onshore in a number

of oil and gas production and enhanced recovery

projects as well as offshore in both topside and

subsea applications in a range of water depths.

Multiphase pumping allows the entire production

stream from wells to be gathered and boosted to

a central processing facility without requiring

separate flowlines, separators, heater treaters,

intermediate storage tanks, gas flares, compressors

or dedicated pumping facilities for oil, gas and

water. Eliminating this equipment means sub-

stantially reduced facilities and a much more

economical installation for pressure boosting

production so it can move farther downstream

for processing.

Multiphase Pumping Comes of Age 
With Incremental Gains In 

Equipment Reliability, Industry Experience 
In Variety of Applications

The “Better Business” Publication Serving the Exploration / Drilling / Production Industry

JUNE 2011
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The principle of flowing the untreated
well stream in a pipeline before separation
and processing provides a simplified and
economical means to transport hydro-
carbons over longer distances from the
producing well. That would be ideal and
works as long as the energy in the reser-
voir can overcome the pressure drop cre-
ated by drag losses, terrain obstacles and
the arrival pressure in the first-stage sep-
arator. When that no longer can be
achieved, artificial lift and boosting be-
come a necessity. There are many prin-
ciples and alternatives for artificial lift
boosting, although most require separating
liquids and gases, and are more focused
on liquid production.

Unique Solution

Multiphase pumping offers the unique
solution to boost both gas and liquids in
a single process with a single piece of
machinery. This feature is becoming in-
creasingly familiar to operators as an ad-
ditional tool to economically produce oil
and gas, especially in marginal and deep-
water fields.

The technology behind multiphase
pumping has been known for many years,
with certain types of pumps proving more
gas tolerant than others. In the early
1990s, this knowledge was put to the test
in theoretical studies at universities, mostly
in Europe. It showed that such a pump
could be built successfully. 

Prototypes were designed and tested
at several testing facilities in Europe and
the United States, and pumps were offered
to oil and gas companies for testing by
manufacturers. Test facilities such as Tex-
aco’s facility in Humble, Tx., and Total’s
facility in Solaise, France, offered unique
opportunities for manufacturers to run
and collect data from pumps working
with actual crude, water and natural gas.

In the latter half of the 1990s, pumps
were installed by operators in actual field
tests at sites in Indonesia, Canada and
the North Sea. A forum for users of such
pumps was created with the annual Mul-
tiphase Pump User Roundtable meetings,
the first of which was held in 1999 in
Houston. The event has since been alter-
nating between Calgary and Houston,
and also has been held in Europe and
South America. As time passed, the num-
ber of pumps installed grew rapidly from
these initial field tests, serving onshore,
offshore and subsea producing fields all
over the world.

At the same time, pumps grew in size
from a couple hundred horsepower initially
to several thousand horsepower as they
were installed in ever-larger gathering
and boosting facilities. Process technolo-

gies became integral with the pumps,
creating large packages especially for
subsea deployment. The experience gained
from the field was turned into product
improvements, and multiphase pumps
have emerged as a reliable piece of ma-
chinery under even the most difficult op-
erating conditions.

The principles used in multiphase
pumping turned out to be different, with
certain technologies better suited than

others for a given operating scenario.
Typically, twin-screw pumps became the
choice in heavier crude and higher gas
fraction applications, while helicoaxial
and electric submersible-type pumps de-
signs were used with lighter crudes,
high-volume and low gas fraction ap-
plications. The demand for higher boost
pressures, especially subsea, has called
for developing new products and using
hybrid pump technology. In smaller ca-

Multiphase pumping offers the unique ability to boost both gas and liquids in a single
process with a single piece of machinery in both onshore and offshore applications.
Shown here is a typical multiphase pumping unit in on onshore installation.

Building on the total system approach of integrating multiphase pumps into 
the production process, manufacturers are offering turnkey multiphase pumping solutions
such as those pictured here. This allows manufacturers to extend pump operations to very
high gas fractions and pressure ranges.



pacities, progressing cavity pumps and
piston pumps have found niches where
the simplicity of the designs could be
employed.

Today, twin-screw pumps dominate
the installed base of approximately 500
pumps, with helicoaxial a distant second,
and a limited amount of other technologies
also installed around the world.

Increased Reliability

The most important steps for all these
technologies have been the dramatic in-
crease in reliability and availability. “In-
fancy” problems, such as mechanical
seals and bearings, have been improved
dramatically as pump and component
manufacturers worked together closely.
The experience gained by operators has
been put to use in a remarkable fashion,
and the “book of lessons learned” from
the field has been the source of many
product improvements. What today are
regarded as obvious and necessary for
reliable operations of these pumps in the
field were often novelties or uncharted

waters 15 years ago.
Examples of such improvements are

diamond-faced mechanical seals, and stel-
lite and other coatings used on rotors
and wear parts. Also important is the ad-
dition of instrumentation and monitoring
of pump operations. Standard specifica-
tions were created using the experiences
from the past, resulting in efficient and
cost-saving equipment monitoring. Process
control with variable speed electric motors
or torque converters has increased the
operational window of the pump and al-
lowed it to respond easily to changes in
reservoir conditions.

The “total system” approach has gained
additional market response as multiphase
pumps have been integrated into the com-
plete production process. Manufacturers
have added to their knowledge in system
design and integration, and today can
offer complete turnkey multiphase pumping
installations. This also allows manufacturers
to extend pump operations to very high
gas fractions and pressure ranges.

The drivers behind multiphase tech-
nology have remained basically unchanged
over the years. The obvious advantage of
boosting allows producers to accelerate
production, increase total recovery and
delay the abandonment of mature assets.
This has proved to be correct in cases
where there was a good understanding
of the reservoir. 

However, the results can be less obvious
in tight formations. Using multiphase
pumps to lower annulus gas pressure has
shown to be effective to increase produc-
tion. In these cases, pumpjacks are on
pump-off control and have responded
with greatly increased uptime. Here, the
economic return is instant and a very
tangible proof of the advantage of multi-
phase pump technology.

A second important driver is the ability
to use multiphase pumps to reduce facility
requirements, particularly in newly de-
veloped fields with central processing
instead of processing at satellites or bat-
teries. A multiphase pump is able to
transport the untreated well stream over
great distances, significantly reducing the
capital and operating costs of decentralized
processing.

With the addition of multiphase me-
tering for well testing, the production
operations also can be simplified. This
approach has been used by operators of
new field developments in remote areas,
and provides a way to rationalize sepa-
rating and treating oil and gas in existing
facilities. In one example, an operator
eliminated a complete dehydration plant
with separate heater-treaters and stock
tanks with three multiphase pumps that
moved the production to an underutilized
facility for processing.

Environmental Attributes

The environmental attributes of multi-
phase pumping also have become a very
important driving force. Flaring or venting
associated gas during oil production is no
longer an option in most producing regions
around the globe. With multiphase pumps,
the need to separate the gas is eliminated,
since the entire production can be moved
to a facility for processing.

The lower pressure at the wellhead
also frees additional gas and the pump
manages the entire production in a con-
trolled process without the need for flaring,
venting or a separate gas gathering system.
Moreover, the gas added to the liquid
stream reduces drag losses in flowlines,
and the energy of the associated gas is
not wasted and can be used for local
power generation, which should be fa-
vorable on sites with underdeveloped

Multiphase pumps eliminate the need to separate associated gas, enabling the entire pro-
duction stream to be moved to a processing facility without flaring or venting, or a separate
gas gathering system. Shown here is a multiphase pump installation for casinghead gas.

Shown here is a complete system delivery for an offshore platform. One of the advan-
tages of installing multiphase pumps topside is a reduced footprint and eliminating ves-
sels, tanks, pumps, compressors and other production equipment.



electricity grids.
Eliminating large vessels, tanks, pumps

and compressors also must be added to
the environmental aspects. A multiphase
pump has a reduced footprint compared
with conventional separation, which should
benefit production in ecologically-sensitive
areas.

In addition, developments in multiphase
technology also make it more possible to
use the pumps instead of compressors in
wet gas compression, but without liquid
scrubbers and blow cases. Wet gas com-
pression is used in rapidly growing un-
conventional gas production as well as
in subsea compression directly at the
well on the mud line. For twin-screw
pumps, screws with various rotor leads
or so-called digressive screws can be
used, while contra-rotating impellors have
been developed and are being field-tested
in hydrodynamic machines.

In shale gas installations, wet gas com-
pression enables water-logged wells to
be freed and water to be brought to a
more convenient site for reclamation. In
cyclical steam stimulation, multiphase
pumps gather the annulus gas (mostly
vapors with some hydrocarbons) and
commingle it with the bitumen. This not
only reduces equipment requirements
substantially, but also has a very positive
environmental impact. More than 100

multiphase pumps are supporting this ap-
plication in Canada alone.

Subsea Boosting

That said, the most exciting area for
multiphase boosting probably is in subsea
development. A sharp rise is expected in
subsea multiphase boosting installations
from relatively modest numbers of in-
stallations over the past 15 years, driven
by the deep- and ultradeepwater plays
with enormous amounts of recoverable
hydrocarbons. Some of these fields, es-
pecially those with heavier oil reserves,
cannot be produced without boosting from
the first day of production.

Subsea boosting is being tied with
subsea processing, and sand and gas re-
moval at the mud line. The demand for
higher boosting pressures and gas handling
capability has sparked the development
of ESPs inside caissons or installed hori-
zontally. Twin-screw pumps are designed
with twice the pressure rise compared
with only a few years ago, and hybrid
pumps now provide improved gas handling
and boosting, with an array of advance-
ments in subsea power distribution, con-
trols and tools facilitating these pumps.

Taking the “helicopter view,” it seems
that multiphase pumping technology is
heading in different directions, with each
application area having its own merits.

This includes small-scale casing gas com-
pression, full-scale field development
using multiphase pumps and flowlines,
large offshore topside installations in ma-
ture fields, and subsea boosting.

The technology has stood the test of
time and now is getting the recognition it
deserves from operators in fields around
the world. Manufacturers have waited pa-
tiently for this to happen, steadily improving
reliability and performance to the point
where the benefits are uncontested.

Has it gone as fast as many had initially
hoped and expected? The answer is no,
of course. However, with the optimism
for the potential of multiphase pumping
finally turning into realism, the future
looks very bright for multiphase pump
technology. r

Subsea boosting is emerg-
ing as a major growth area
for multiphase pumping,
and is a key driver for future
advancements in multi-
phase technology. A sharp
rise is expected in subsea
multiphase boosting instal-
lations in deep- and ultra-
deepwater fields, some of
which cannot be produced
without boosting from the
first day of production. This
photo shows a pump as it is
being prepared for deploy-
ment in subsea service.

SVEN
OLSON

Sven Olson is president of Leistritz
Corporation in Allendale, N.J. With
headquarters in Germany, Leistritz
manufactures screw pumps for the oil
and gas industry. Before joining
Leistritz in 1986, Olson spent most of
his career with IMO in Sweden. He
was involved in testing and introducing
multiphase pumping technology to
North America, and actively partici-
pates in applying and promoting the
technology in the oil and gas industry.
Olson serves as an advisory board
member of the Multiphase Pump Users
Roundtable sponsored by Texas A&M
University. He holds a degree in process
engineering and an M.B.A. from the
University of Lund in Sweden.
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Randolph Bennett, Leistritz Corporation, Recognized For 
His Contributions To The Hydraulic Institute 
 
Randolph Bennett, Technical Manager, Leistritz Corporation, was recognized by the Hydraulic 
Institute for his technical leadership and contributions in the creation of ANSI/HI Standards. 
Mr. Bennett participated in the development of  two rotary pump standards published in 2010. 
The first is Rotary Pump Tests, ANSI/HI 3.6-2010. This standard recognizes two levels of 
performance tests and provides procedures for conducting and reporting each test level.  The 
test levels have been designed to permit selection of tolerances and accuracy appropriate for 
the  application  and  the  customer’s  needs.   Hydrostatic Test and Net Positive Inlet Pressure 
Required (NPIPR) Test are separate, optional tests.  Vibration and acoustical testing are not 
included.      
 
The second Rotary Section standard released in 2010 is Sealless, Magnetically Driven 
Rotary Pumps, ANSI/HI 4.1-4.6-2010 Sealless rotary pumps combine the advantages of a 
positive displacement pump that is capable of pumping viscous liquids and liquids sensitive to 
shear with the ability to contain toxic, dangerous, or valuable liquids or when specific 
applications or flow/pressure requirements warrant their use or as dictated by environmental, 
safety, noise, or space concerns.  In addition, the procedures for hermetic integrity testing 
have been updated by the section.                          
 
HI Pump Standards are reliable, widely accepted references for anyone involved in pumps, 
including users, consultants, contractors, construction firms, manufacturers of pumps, seals, 
motors, instrumentation, controls, and pump software developers and systems integrators.  HI 
periodically introduces new standards based on industry needs.  HI’s  complete  library  of  
ANSI/HI standards for the pump industry is user-friendly, and available in both electronic and 
print formats at eStore.Pumps.org,  or  by  calling  the  Hydraulic  Institute’s  purchasing  line  at:  
973.267.9700 Ext 118.      
 
About the Hydraulic Institute: Leistritz Corporation is a member of the Hydraulic Institute 
(HI), the largest association of pump producers and suppliers to the pump industry in North 
America and a global authority on pumps and pumping systems. Its mission is to serve as a 
forum for the exchange of industry information, while providing value-added services to 
member companies and pump users worldwide.  
  
For more information about the Hydraulic Institute, its member companies and Standards 
Partners visit http://www.Pumps.org, http://www.PumpLearning.org and 
http://www.PumpSystemsMatter.org.  
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Leistritz Polymat series of Keyseating Machines 
 

 
The Leistriitz series of keyseating machines called Polymat are very well suited for cutting small keys yet heavy duty enough for 
huge keyways, up to 7" wide, as well as detailed or helical forms in bores. These Polymat machines use a traditional system of 
keycutting using hydraulic force in a downward vertical direction against the work table. The Polymat machines have dual 
cylinders with the cutting tool located between them to balance the forces. The available CNC control is a valuable time saving 
device and can optimize the cutting parameters through fully flexible programming. The CNC feature also permits the use of a 
rotary table to produce helical grooves for special applications. 
If you presently have a bottle neck at keyseating or a requirement not possible with traditional machinery and would like more 
information, please contact: 
 
Leistritz Corporation 
165 Chestnut St. 
Allendale, NJ 07401 
Ph: 201 934-8262 
Fx: 201 934-8266 
www.leistritzcorp.com 
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Leistritz Adds Profile Confirmation/Measuring to Mud Motor Rotor Machining 

 

 
 

Better Power Section Rotors Produced Faster 
Leistritz, the German machine tool builder most known for whirling machines, has 
collaborated with several well drilling equipment and tooling companies to improve 
manufacturing. The Leistritz machine concept employs both old and new technologies to 
provide the best alternative for the application. Hobbing is used for familiar and common 
rotor profiles to achieve the most accurate profile, smoothest surface finish and shortest 
cycle time. Milling with a side milling cutter is used when lead time does not allow the time 
to design and manufacture a hob for a special profile. Using the Leistritz-CAE software 
allows immediate production by contouring the profile with a CNC program. 

 
By integrating a profile measuring probe to the PowerMill machines, confirmation of rotor 
profiles is now a simple process. Since the profile of the rotor is critical to the mud motor 
performance, verification has been traditionally required. Handling of these long bars from 
the machine to the quality control room for inspection in a CMM lost valuable hours. 
Now the verification within the machine can be performed without removing the bar from 
the machine and without any special programming. The operator can choose where, 
when and how often the measuring will occur. A text file from the Siemens 840D control is 



 
LEISTRITZ CORPORATION 

165 Chestnut St., Allendale, NJ 07401 Tel: 201 934-8262 Fax: 201 934-8266 

 Leistritz website = www.leistritzcorp.com E-mail = rwehmann@leistritzcorp.com 

generated which can be retained and filed with the production lot documentation for 
future tracing. 
Accuracy is well within the ±0.001” required by the industry and thus a very useful tool 
and addition to the machining process. The number of measuring points is a variable 
chosen by the user, but typically 40 points per lobe flank is considered sufficient. A typical 
measuring cycle for a Ø4.75” rotor having 7 lobes requires only 3 minutes for a complete 
circuit around the rotor, so hours of non-production time are now saved for each rotor. 
  

 
 

 
Leistritz products, designed and built in Germany, are sold, supported with spare parts 
and serviced by Leistritz Corporation, 165 Chestnut St. Allendale, NJ 07401 tel: 201 934-
8262 
Leistritz is a machine tool builder offering Internal and External whirling solutions, Rolling 
& Burnishing Equipment and hydraulic Keyseating machines. Contact Ralph Wehmann, 
Vice President for more information. http://www.leistritzcorp.com/ 
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在
今 年 的 CHINAPLAS

上，有许多新面孔出

现，他们的参展既丰

富了展会本身，同样也为中国的装备

制造业带来了新的气象，莱斯特瑞兹

就是这样一家企业，作为德国优秀的

挤出机制造企业，5 月 20 日，莱斯特

瑞兹召开研讨会，向国内外的客户介

绍其最新的产品和集团发展概况，作

为中国区的执行董事，彼得 • 提奥鲍

尔特先生（Mr. Peter Theobald）做了

精彩的演讲和介绍。

德国莱斯特瑞兹集团始建于 1905

年，其总部在德国的纽伦堡，最开

始，莱斯特瑞兹只是生产蒸汽涡轮的

叶片和型材。随着公司实力的壮大，

莱斯特瑞兹的生产范围也扩大到涡轮

机生产、泵业生产、机床生产技术和

挤出机四大领域。对于和本次展会相

关的技术产品，莱斯特瑞兹主要展出

了其挤出机技术和产品。

经过 40 多年的发展，莱斯特瑞

兹的挤出生产技术现在已经遍布全世

界，其中在美国的新泽西州的萨默维

尔、法国的塞泽里亚、意大利的卡斯

特兰察和德国总部的纽伦堡都有自己

的销售和服务网络。

首次进入中国市场，莱斯特瑞兹

于 2010 年末选取了太仓作为其亚太

的总部基地，而本次的 CHINAPLAS

上，也是中国公司首次参展，首次参

展莱斯特瑞兹就带来了其最先进的产

品和技术。

作为世界同向旋转双螺杆挤出机

市场的领跑者，莱斯特瑞兹的双螺杆

挤出技术广泛的应用在塑料加工中，

在板片材制造和食品工业上，莱斯特

瑞兹的技术不断的优化和改进，在这

个不断改进的过程中，位于纽伦堡

的总部在技术上对于挤出机的核心部

件——螺杆和机管不断优化，全部都

是德国工厂自行研发生产成型；莱

斯特瑞兹的挤出机的优异表现还体

现在集团内部不同产品之间通过共享

先进的材料技术和金属加工技术，互

补合作，如挤出机就运用了公司特

有的旋铣技术和 ECM 电化学加工技

术；为了高效率的交付完整配套的挤

出设备，还需要高标准的总体部署和

物流配置，莱斯特瑞兹目前已取得了

ISO9001:2008 认证，保证了流程的最

优化；莱斯特瑞兹可提供各种几何形

状的螺杆组件，可适用于不同工艺处

理，一般来说，莱斯特瑞兹有输送、

揉合和混合组件，莱斯特瑞兹技术专

员能够根据客户的具体应用，设计出

最合适的螺杆组态。

混合材料是莱斯特瑞兹双螺杆技

术挤出机的主要应用领域之一，提供

基体与添加剂、填料、加强料之间的

最佳混合性能，为各个领域提供理想

的混合产品，例如计算机外壳、汽车

前端和地板等。

在 2011 年 的 CHINAPLAS 上，

莱斯特瑞兹向亚洲观众展示着其不

寻常的挤出技术，可以说，莱斯特

瑞兹让客户的挤出生产线更加优

化！

莱斯特瑞兹：
                   优化您的挤出机生产线
eistretz: Let The Extrusion Production Line  Better



14 2011/05现代塑料工业 www.mplastics.com.cnMPI

Modern Plastics Industry
现代塑料工业 |Technology生产 技术 制造 工艺

www.mplastics.com.cn
板、片材

莱斯特瑞兹专注双螺杆塑料挤出技术

德
国莱斯特瑞兹（Leistritz）

公司已有百年历史，一直

把最好的技术与产品提供

给用户，作为新进入中国市场的企业，

莱斯特瑞兹为中国的板片材提供更可靠

的挤出机。凭着莱斯特瑞兹在塑料领域

的专业特长，已在实验室建立了一条全

平面塑料直接挤出生产线，它的总部在

德国纽伦堡的Leistritz Extrusionstechnik公

司。这要归功于它的高转矩及高剩余容

积，这种ZSE 50 MAXX共轴旋转双螺杆

挤压机确保了完美的融解均匀化，这种

特性是高品质塑料的基本要素。

如同其它所有的Leistritz MAXX系列

挤压机一样，ZSE50 MAXX挤压机以最

低的能源消耗率提供了最优的均匀化。

此外，它甚至在低转速下也能实现高产

能。另外一个与众不同的特征是它的最

新的控制系统可以为大系统集成提供高

质量的终端产品。主挤出机的4个部件及

2个边进料器配备了一台定量投放的重量

分析仪。这样，所有的颗粒、碎片及薄

片状原料都可以直接投喂给挤出机。高性

能的真空设备确保了PET、PLA和PA这一

类湿敏性高分子聚合物能降到最低湿度水

准。也为高端复合溶液配备了2个融解泵

及一台中介融解过滤器。由一条完整生产

线的一台挤出设备及一套喂给套管，可以

生产出最大薄膜塑料宽度600毫米，厚度

介于150到600微米的3层式薄膜。平面压

膜共挤出线可以灵活完美、最大限度地

迎合各种不同需求的的客户。不管是未

干燥的PET、PLA或PA，诸如PS、ABS或

PP，或混有碳酸钙或二氧化钛的高分子

材料原料等……都可以被加工成薄膜，

甚至100%回收原料也可以加工。这条

实验室生产线是设计高产能生产线的基

础：Leistritz MAXX系列使之有可能达到

每小时300公斤到6000公斤的产能。

共轴旋转双螺杆挤压处理是提升塑

料加工产品质量的完美制造工艺。双螺

杆挤压机实现了最大限度溶解及产品的

匀质化。有时甚至次级原料都可以被加

工成一流的终端产品。在流程工艺上，

原材料的选择由于采用双螺杆挤出机而

广泛得多。它也促使制造商去优化和调

整产品配方。这样原材料的成本费用得

以显著的减少。Leistritz的双螺杆挤出机

比其它塑化制作工艺能降低15%-30%的

能源消耗。在Leistritz的研发中心，所有

种类的机器都能为客户进行测试。在和

各种专业测试机构的合作过程中，所有

产品的性能得到了评估。在共挤出工艺

流程中，使用双螺杆挤出机的产品，在

透明度和光泽度上可以取得非常好的视

觉效果。

在过去的十年里，有一个很明显的

发展趋势：生产塑料薄膜、片、板材的

单杆挤出机，越来越多的被双螺杆挤出

机所取代，灵活的双杆螺杆工艺技术很

显然有很重要的优势。主要评判标准如

下：显著地改善了溶解匀质性；降低了

20-30摄氏度溶解温度；降低了能源消耗

20%-30%；大大减少的溶解次品;挤出生

产线所需空间减少40%-60%；复杂的烘

干过程纯属多余，这样装换和保养的时

间大幅度减少；100%使用回收原料以及

可以使低至每立方米0.1克块状原料使之

进行高效挤出过程，但这在单螺杆挤出

生产线完全无法做到。

● 文/徐爱懿

关键字：共轴旋转双螺杆挤压机 匀质化 降低能耗
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近
40 年来，总部位于德

国纽伦堡的莱斯特瑞兹

此挤出技术有限公司以

专业生产用于加工技术的双螺杆挤出

机而闻名于世。

Leistritz 中国分公司在 2011 年 1

月成立并开始运作，目前以挤出机和

机床的销售及服务为主要业务。我们

的挤出机包括双螺杆挤出机、实验室

挤出机、制药挤压等，机床产品包括

旋风机、滚牙机、开槽机、完研磨机

和车刀等。而在未来几个月，我们将

完成培训挤出业务销售和技术服务工

程师队伍的任务，他们将主要承担起

挤出机和机床的销售和服务工作。其

中我们在中国的服务包括直接销售、

服务、应用以及挤出机的备件支持。

莱斯特瑞兹的客户总是收益颇丰，

因为莱斯特瑞兹的挤出机可广泛应用

于各种领域，如母料，混合，直接挤

出，实验室用和制药行业等。

Leistritz 最新一代的塑料挤出

机——ZSE maXX 系列，使双螺旋杆

挤出机进入到了一个新的发展层面，

它采用了先进设备，最先进的分段设

计桶和螺钉最大的灵活性，以方便机

器的配置和测序任务的过程，莱斯特

瑞兹的同向双螺杆挤出机的新一代螺

杆直径可从 18 至 180 毫米。由于增加

了在螺杆自由体积（外径 / 身份证 = 

1.66）以及高达 15.0 Nm/cm³ 的扭矩，

生产量可以高达 50％以上。

在混合技术方面，莱斯特瑞兹不

断创新开拓，莱斯特瑞兹的挤出机灵

活性更大和生产力更强。同向 ZSE 

MAXX 挤出机已成为了市场上的全能

手，成功建立了良好声誉，借助其特

殊的高扭矩（上至 15.0 牛米 / 厘米 ³），

ZSE MAXX 挤出机被认为是世界上最

强最有劲的挤出机。

此外，他们还拥有大容量双螺杆

（外径 / 内径 =1.66），实现高速物料通

过率。

德国莱斯特瑞兹 Leistritz 在此次

2011 国际橡塑展上的展位号为：5.1 馆 

T21。

CHINAPLAS，感受莱斯特瑞兹

的德国挤出技术

sony
文本框

sony
打字机文本
内径
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专注塑料挤出技术领域

凭着莱斯特瑞兹在塑料领域的专业

特长，已在实验室建立了一条全平面塑

料直接挤出生产线，它的总部在德国纽

伦堡的德国莱斯特瑞兹挤出技术有限公

司（Leistritz Extrusionstechnik）。这要

归功于它的高转矩及高剩余容积，这种

ZSE 50 MAXX共轴旋转双螺杆挤压机确

保了完美的融解均匀化，这种特性是高

品质塑料的基本要素。如同其它所有的

Leistritz MAXX系列挤压机一样，ZSE 

50 MAXX挤压机以最低的能源消耗率提

供了最优的均匀化。此外，它甚至在低

转速下也能实现高产能。另外一个与众

不同的特征是它的最新的控制系统可以

为大系统集成提供高质量的终端产品。

主挤出机的4个部件及2个边进料器配备

了一台定量投放的重量分析仪。这样，

所有的颗粒、碎片及薄片状原料都可

以直接投喂给挤出机。

高性能的真空设备确保了PET、

PLA和PA这一类湿敏性高分子聚合物

能降到最低湿度水准，也为高端复合

溶液配备了2个融解泵及一台中介融

解过滤器。由一条完整生产线的一台

挤出设备及一套喂给套管，可以生产

出最大薄膜塑料宽度600毫米，厚度

介于150到600微米的3层式薄膜。平

面压膜共挤出线可以灵活完美、最大

限度地迎合各种不同需求的的客户。

不管是未干燥的PET、PLA或PA，诸

如PS、ABS或PP，或混有碳酸钙或二

氧化钛的高分子材料原料等……都可

以被加工成薄膜，甚至100%回收原

料也可以加工。这条实验室生产线是

设计高产能生产线的基础：Leistritz 

MAXX系列使之有可能达到每小时

300公斤到6000公斤的产能。

运用完美制造工艺保证产品质量

共轴旋转双螺杆挤压处理是提升

塑料加工产品质量的完美制造工艺。

作为塑料加工技术中不可或缺的一种工艺，共挤出技术生产出了具有综合性能的多层复合材料，广泛应用于建

筑、交通、汽车、包装、医疗及日常生活的各个方面。然而，对于这种最先进的塑料成型加工方法之一，塑料企业

在生产过程中要面对产品的透明度、光洁度、均匀度、稳定性等一系列问题，德国莱斯特瑞兹（Leistritz）公司已有

百年历史，一直把最好的技术与产品提供给用户，作为新进入中国市场的企业，莱斯特瑞兹将为中国的板片材提供

更可靠的挤出机。

莱斯特瑞兹双螺杆挤压机高品质塑料的保证

 挤出  

关键词：莱斯特瑞兹 挤出机 板片材 德国技术
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双螺杆挤压机实现了最大限度溶解及产

品的匀质化。有时甚至次级原料都可以

被加工成一流的终端产品。在流程工艺

上，原材料的选择由于采用双螺杆挤出

机而广泛得多。它也促使制造商去优化

和调整产品配方。这样原材料的成本费

用得以显著的减少。Leistritz的双螺杆

挤出机比其它塑化制作工艺能降低15%-

30%的能源消耗。在Leistritz的研发中

心，所有种类的机器都能为客户进行测

试。在和各种专业测试机构的合作过程

中，所有产品的性能得到了评估。在共

挤出工艺流程中，使用双螺杆挤出机的

产品，在透明度和光泽度上可以取得非

常好的视觉效果。

合作共赢提升高端质量水准

在和德国圣奥古斯丁的合作伙伴

Kuhne公司一起的努力下，Leistritz能确

保薄膜、片和板材产品达到国际最高端

质量水准。在过去的几年里，在这个领

域的技能积累，体现了这两家德国制造

商的协作促进效果。以Leistritz 的优异的

双螺杆工艺和Kuhne在板材、切片和薄

膜方面的深厚知识相配合，这样就可以

和国际上那些著名的企业一起完成众多

的薄膜制造项目。这些优异的参照促使

其扩大在亚洲的活动，尤其是在中国市

场。因此，莱斯特瑞兹投资了一个技术

中心，在Leistritz，客户能用完全开发成

功的自动化工艺在半成品状态下测试他

们特殊配方。共挤出是这种工艺流程的

艺。同样，最新科技的发展也促进了对

未干燥PET薄片与混合PET颗粒的处理。

在欧洲，这个领域应用对设备的需求正

在显著扩张。类似的情况在中国也已经

开始成为主流。此外，挤出生产线能在

双向拉伸薄膜领域，如BOPET或BOPA领

域有广泛用途。双螺杆挤出生产线的优

势在双向(二轴)应用领域是坚实的。

在过去这些年里，在L e i s t r i t z和

Kuhne，设置了一个集中最新研发实力

的部门，能做出快速、灵活的反应。

双螺杆挤出机成发展主流

在过去的十年里，有一个很明显的

发展趋势：生产塑料薄膜、片、板材的

单杆挤出机，越来越多的被双螺杆挤出

机所取代，灵活的双杆螺杆工艺技术很

显然有很重要的优势。主要评判标准如

下：显著地改善了溶解匀质性；降低了

20-30摄氏度溶解温度；降低了能源消耗

20%-30%；大大减少的溶解次品;挤出生

产线所需空间减少40%-60%；复杂的烘

干过程纯属多余，这样装换和保养的时

间大幅度减少；100%使用回收原料以及

可以使低至每立方米0.1克块状原料使之

进行高效挤出过程，但这在单螺杆挤出

生产线完全无法做到。

ACCESS
查询代码   MPI1899
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太
仓莱斯特瑞兹机械有限

公司（L E I S T R I T Z）

作为欧洲知名的塑机品

牌，在2010年进入到中国市场，并通

过在中国的营销，已经逐渐打开了许

多市场，莱斯特瑞兹以市场为导向、

以科学发展为指导，正在实现着扩大

中国市场之路。在2011年到来之际，

本刊特地采访莱斯特瑞兹的总经理

Peter Theobald，去感受别具一格的莱

斯特瑞兹。

通广传媒：首先请您介绍一下莱斯特

瑞兹在德国的情况，包括公司历史、

生产领域、全球分布等。现在中国分

公司是一种怎样的发展情况？

Peter Theobald：LEISTRITZ成立

于1905年，总部位于德国纽伦堡，是

一个拥有100多年历史的公司。Leistritz

的第一笔生意是在电力工业中的涡轮叶

片。经过一个多世纪的发展，Leistritz已

经成长为一个跨国集团公司，拥有自己

的生产工厂，并且在德国、美国和亚洲

都设有分销中心，我们的产品已远销到

全世界各个国家和地区。今天的Leistritz

集团拥有四个业务单位，其产品涵盖机

床，挤出机，螺旋泵和涡轮叶片。

Leistritz中国分公司在2011年1月成

立并开始运作，目前以挤出机和机床的

销售及服务为主要业务。我们的挤出机

包括双螺杆挤出机、实验室挤出机、制

药挤压等，机床产品包括旋风机、滚牙

机、开槽机、完研磨机和车刀等。而在

关键词：莱斯特瑞兹  挤出机  进入中国  德国技术

莱斯特瑞兹，中国挤出机的新晋贵族

太仓莱斯特瑞兹机械有限公司（LEISTRITZ）总经理 Peter Theobald

● 文/隋月
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未来几个月，我们将完成培训挤出业务

销售和技术服务工程师队伍的任务，他

们将主要承担起挤出机和机床的销售和

服务工作。其中我们在中国的服务包括

直接销售、服务、应用以及挤出机的备

件支持。

通广传媒：请您介绍一下莱斯特瑞兹

挤出机的技术优势，在中国，如何满

足针对中国市场需要的产品和技术？

Peter Theobald：Leistritz最新一代

的塑料挤出机——ZSE maXX系列，使

双螺旋杆挤出机进入到了一个新的发展

层面，它采用了先进设备，最先进的分

段设计桶和螺钉最大的灵活性，以方便

机器的配置和测序任务的过程，我们的

同向双螺杆挤出机的新一代螺杆直径可

从18至180毫米。由于增加了在螺杆自

由体积（外径/身份证= 1.66）以及高达

15.0 Nm/cm³的扭矩，生产量可以高达

50％以上，这是我们集团挤出机最大的

优势之一。

在中国市场，我们的挤出机主要以

针对实验室及医药、食品挤出的色母粒

和复合材料挤出而闻名。我们拥有庞大

的服务团队，只要客户有需求我们的应

用工程师团队会很专业地根据每个客户

的具体需求，而专门为其定制挤出机。

通广传媒：现在莱斯特瑞兹在中国如

何实现对中国客户的技术保障和产品

支持，在为客户提供良好服务上有何

独特表现？

Peter Theobald：目前我们的技术

和应用中心已经在太仓成立，针对中国

客户的售后服务，我们都能提供及时全

面的服务，而且在同一时间对于我们本

地服务和应用工程师，我们的海外专家

还对其进行了一系列的知识和相关技能

的培训，这样就可以满足客户不断增加

的服务要求，我们公司的主要零部件

都将在中国当地储存，这样就有利于

我们更快更及时对客户购买的产品进

行维修，与此同时我们肯定会增加我

们挤出机的本土化，实现我们挤出机

在中国地区的生产与加工。

通广传媒：现在的中国分公司还处

在贸易公司阶段，在未来是否会实

现在中国的研发和生产呢？在未来

发展上您有何计划？

Peter Theobald：2011年是一个

充满机遇和挑战的一年，我们集团计

划今年中期建立一个新的生产设施，

到2012 年下半年，我们就可以在中

国生产出本土的挤出机。对于未来的

发展，我们主要集中在2011年中国的

机械销售市场，主要向中国的各个企

业提供高精密的内部技术中心以及备

件，我们将以先进的技术和优质的服

务来面向我们的客户，为客户提供更

多、更好的产品。

关于Leistritz

莱 斯 特 瑞 兹 机 械 有 限 公 司

（LEISTRITZ）成立于1905年，总部

位于德国纽伦堡，是欧洲著名的生产机

床、挤出机、螺旋泵和涡轮叶片的生产

商。1985年，LEISTRITZ公司在美国艾

伦代尔建立分公司，使它的业务成功扩

展到整个北美和拉丁美洲地区。2011年1

月，LEISTRITZ在中国太仓成立中国分

公司，开始了它拓展中国市场乃至亚洲

市场的脚步。

LEISTRITZ公司拥有众多的产品种

类，其中包括机床，挤出机，螺旋泵和

涡轮叶片4个大项，每个项目中拥有众多

的产品，这些产品被广泛应用到生产生

活的各个领域中去。

LEISTRITZ公司的服务在众多同

类型的企业中有明显优势，它拥有庞

大而又专业的工程师团队，对于客户

对产品的一些要求都尽可能的进行完

善与满足。
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