Controllable Pitch Propeller




Design simplicity and ruggedness are the
main features of the ZF Marine KS family
of controllable pitch propellers. The
solid hub has large blade port bearings to
ensure that high thrust loads and wake-
induced, alternating stresses are safely
absorbed. This design approach results in
reduced maintenance, and subsequently
lower through-life costs. A double-

blade sealing system further enhances
the ecological attractiveness of these

propellers.
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Hub body

To ensure maximum strength, the hub body is machined
from a single, robust, NiBrAl (nickel-bronze- aluminium)
casting and is designed to absorb the centrifugal

and bending loads that are exerted by the propeller
blades. The hub bearing areas are sized using FEM
(finite element) technology enabling local stresses to

be minimized thereby reducing wear and tear of the

bearing surfaces. A strong, cast-steel yoke is centrally
located in the hub body with four slots (five slots in the
case of a five-bladed propeller) and integrated piston.
Sliding blocks are fitted on the blade carrier pins. The .
hub body also contains blade carriers (counter flanges)

which are bolted to the propeller blade feet. This so-
called “pin-slot” mechanism translates the axial motion

of the servo piston into pitch rotation of the propeller
blades.

Servo cylinder

The servo cylinder is bolted to the aft face of the hub
body and contains a servo piston integrated into the
yoke. This has also been generously dimensioned
using FEM analysis resulting in a more compact and
optimized hub profile.
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Commercial Craft

Propulsion Systems




Thruster Systems

ZF Marine HRP has more than 30 years of experience in ZF Marine HRP the reputation of a reliable and renowned
building azimuth thrusters. The company has designed, thruster supplier. All thrusters are developed, designed and
produced and commissioned various types of thrusters, produced in house and built in accordance with high quality
for a multitude of applications around the world, bringing standards, guaranteeing the reliability of the product.
Well mounted steerable azimuth : 3 Steerable azimuth thrusters with
thruster units to be placed below e counter-rotating propellers wich
deck guaratee higher efficency and

comfort on board

Deck mounted thruster units Retractable Thrusters mostly
placed on deck, with contai- used as auxiliary or back up
nerised prime mover » propulsion specially designed for
offshore applications like OSVs
and PSVs

Shallow Draught Thrusters fate : . ~ Tunnel thrusters for stern-and
bow thruster applications




CPP and FPP propulsion packages

Turnkey responsibility for the propulsion drive-line

offers many benefits, not only during project conception

These benefits include:

Optimized design through careful matching of gearbox
and propeller to the hull and engine characteristics. ZF
Marine’s design experts work closely with ship designers,
shipbuilders and engine manufacturers during the project
phase, construction period and are available for analysis of
sea-trial results. .

Standardization of propulsion components results
in simple systems, easy maintenance and increased
reliability. ZF Marine utilizes their well-proven, KH-type

and system commissioning but also for service support

throughout the vessel’s life!

controllable pitch propeller hub design for all applications,
from small fast craft up to large product tankers.

= Simplified installation, with no “hidden costs” or
unexpected exclusions to the scope of supply.

= ZF Marine service engineers are commissioning experts
for propellers, gearboxes and all associated components,
hydraulic and electronic systems.



Controllable Pitch Propellers

Design simplicity and ruggedness are the main features of
the ZF Marine KH controllable pitch propeller. The solid
hub has large blade port bearings to ensure that the high
thrust loads and wake-induced, alternating stresses are
safely absorbed. This conservative design approach results

Hub body

To ensure maximum strength, the hub body is formed
from a single, robust, nickel-aluminum-bronze casting and
is designed to absorb the centrifugal and bending loads
that are exerted by the propeller blades. The hub bearing
areas are sized using FEM (finite element) technology
enabling local stresses to be minimized thereby reducing
wear and tear of the bearing surfaces. A strong, cast-steel
yoke is centrally located in the hub body with four integral
yoke pins (five pins in case of a five-bladed propeller)

and piston rod. Bronze sliding blocks, specially shaped

to accommodate the largest possible yoke pin eccentricity
within the hub confines, are fitted on the yoke pins. The

in reduced maintenance, and consequently low through-life
costs.

A double-blade sealing system further enhances the

. ecological attractiveness of these propellers.

hub body also contains four slotted blade carriers (counter
flanges) which are bolted to the propeller blade feet. This
so-called “pin-slot” mechanism translates the axial motion
of the servo piston into pitch rotation of the propeller
blades.

Servo cylinder

The servo cylinder is bolted to the aft face of the hub body
and contains a servo piston which is connected to the yoke
by means of a piston rod. This has also been generously
dimensioned using FEM analysis to withstand the
maximum hydraulic forces created by the servo system.



Propulsion Control Systems

ZF Marine propulsion control systems are based on
decades of experience in marine control system design
and are therefore at the leading edge of marine electronics
technology, providing ideal solutions for single engine,

multiple engine or multi station installations.
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Control systems from ZF Marine interface with
mechanically or electronically controlled engines, thrusters,
transmissions and auxiliary systems. In particular, the
electronic control systems for CPP’s can be supplied

for either constant speed operation or combined mode

operation.

Using its own technology gained trough the years, interfaces
can be made to DP Systems, Autopilot, Single Joystick
systems and VCR units. Customized programming is also
available for special applications. The number, location
(bridge, engine control room or bridge wings) and layout of
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Being a crucial element for vessel and crew safety, ZF
Marine control systems incorporate only reliable, well
designed components and provide for easy operation and
easy maintenance.

the control panels is customized to meet the application and
operational constraints.

For thrusters solutions the hydraulic power pack for steering
and / or lifting is mounted near the thruster and hooked up
by means of hydraulic hoses and piping.

The hydraulic pump is driven by the inputshaft of the
thruster, or by a constant speed electric motor. The power
pack is as a standard provided with filters, clogging
indicator, valves, level indicator etc. and fulfils the rules and
regulations of any classification society.



ZF Marine manufactures multiple levels of commercial
grade propulsion control systems to meet the various needs
and requirements of commercial vessel operators. From the
most basic tug boat to large double ended Ferries, our state

of the art control systems are designed for the harsh engine -

room environment. Military Vessels and Offshore Supply
Vessels, which demand highly sophisticated Dynamic

Standard features

* Plug in Installation

* Push button configuration

= Start interlock

= Multiple Transmission protection functions

* Synchronization

= Warm up mode

= Multiple control station capability with simple station
transfer

Positioning systems, are today equipped with ZF Marine
propulsion control systems.

ZF Marine control systems are available for mechanical or
electronic engine and transmission applications, and are
designed and tested to meet stringent classification society

standards.
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CPP & Internal Components .

Twin pump hydraulic system with proportional valve

Hub details

1 Robust, solid hub with large blade ports

2 Servo cylinder f;r low blade actuating pressure

3 Double sealing system for environmental safety

4 Hydraulic oil tubes, available with single or double pipe

5 Robust, single piece yoke-piston rod arrangement

6 Optimized, “wake-adapted” blade design for high efficiency, low noise

performance




Transmissions details

7 Gearbox with or without disengaging clutch (type NR and NC).

8 Integrated hydraulic pump (standby pump loose or fitted on gearbox)
9 PTO assembly: Primary and secondary PTO’s with or without clutch.
10 Centralized and ergonomic alarm and monitoring group.

11 Integrated hydraulic control unit.

12 Hydraulically fitted flange coupling with integrated drive-up piston.

SKF-coupling option for plane bearings Gearbox

OD box
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Driveline and Chassis Technology




