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SeaRay 60DA _ 36 knots
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General Layout of Propulsion System
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Shaft Inclination for HSC
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Shaft inclined angle: 6 to 13 degrees
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— high risk of root cavitation erosion
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. Reduce shaft inclination angle
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. Increase tip hull clearance
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Propeller Characteristics in Cavitation Condition
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Viking 73 _ 36 knots
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General Trend of Propeller for High Speed Craft
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High Speed + High Shaft Inclined Angle %‘t o
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High Risk on Cavitation (efficiency reduced + cavitation erosion)
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General Cavitation Trend Diagram
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PJ 234 _ 15 knots _ 37.68 m

Engine: 2 x 1000 ps x 2100 rom, 3.437:1
Cavitation number = 3.517, 0.254 @ 0.7R
Propeller: 48 x 46 x 5B x 0.85 NACA
Shaft inclination = 9.5 deg
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Fleming _15.5m _ 18.5 knots

Engine: 2 x 500 ps x 2600 rom, 2.53:1
Cavitation number = 2.246, 0.212 @ 0.7R
Propeller: 31 x 30 x 4B x 0.90 KCA

Shaft inclination = 8 deg
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Carver 650 16.6 m _ 31 knots

Engine: 2 x 1370 ps x 2350 rpm, 2.467:1 ¢ ) B ¥ e
Cavitation number = 0.812, 0.154 @ 0.7R
peller:

38x4_6_‘){ 5B x 1.05 NF
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GC Patrol _ 13.7 m _ 41 knots

Engine: 2 x 1100 ps x 2450 rom, 1.525:1 B i ﬁ‘_ﬁ-—é@‘—
Cavitation number = 0.464, 0.092 @ 0.7R

Propeller: 27.5 x 36.5 x 4B x 0.90 Cupping

Shaft inclination = 10.5 degrees
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Fast Patrol _ 11.2 m _ 51 knots
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Engine: 2 x 700 ps x 2300 rpm, 1.485:1 4 r? .Lf .ﬁ"‘f“" i
Cavitation number = 0.273, 0.098 @ 0.7R

Propeller: 26 x 41 x 5B x 0.90 SPP

Stern Drive: SDS, inclination 8 degrees i @
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Tige 5.5 m _ 38 knots

Engine: 1 x 320 ps x 4600 rpm, 1.46:1 JF K #&{ski boat)
Cavitation number = 0.532, 0.095 @ 0.7R
Propeller: 13.5 x 16.5 x 4B x 0.80 Cupping
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CNB 20 m Police Patrol _ 25 knots
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Speed versus Length, Displacement i# £
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Cavitation Number versus Thrust Loading
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Propeller Blade Sections (Series)
for different Speed Application
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25 AERDFOIL |/’r!h—“‘>1 MAL,Wogenengen—-B,NACA
AEROFDOIL ﬁfﬂ‘;ka;ﬂ MAU,W o genengen—B,NACA
25-35 OGIW AL ? Gown, Gown—Burrill (KCA>
CRESCENT e e— e S Newton—-Rader, Mew—Foil
3040 CRESCENT E Newton—Roder, New—Foil
20-50 CRESCENT s = Newton—Rader, New—Foil
SC or SPP | Rolla, SUS
>50 SC or SPP | Rolla, SUS
30-50 Cupping e _::,Er_i—%_——_:::u Cupping KCA or NF
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Propellers Series

% 4 7]

KCA — Series

Blades : 3,4,5
Pitch Ratio  :0.60-2.00
Area Ratio  :0.20-1.10
Skew Angles : 0 degree .
Section Type : Ogival N, 4
Remarks : Most widely use propeller series. o

Suitable for most applications.

Cupped available.
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Propellers Series P
Uk g

Skew KCA — Series

Blades

Pitch Ratio
Area Ratio
Skew Angles
Section Type
Remarks

Page 27

: 3,4,5
: 0.60-2.00
: 0.50-1.10
: 25 30 35 degrees
: Ogival
: Modified from standard

KCA series for smooth application.
Suitable for most applications.
Cupped available.
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Cupping — Series

Blades
Pitch Ratio
Area Ratio
Skew Angles
Section Type
Remarks

o/
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: 3,4,5

: 0.60-2.00

: 0.50-1.10
: 0 25 30 35 degrees
: Ogival, Airfoll ¢
: Modified from standard

Propellers Series | gl
i 4 i 5

KCA Cupping (4-0.75)

series.
Suitable for most applications.
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Propellers Series

e SR

NACA — Series

Blades : 3,4,5,6,7

Pitch Ratio  : 0.80-1.60

Area Ratio : 0.50-1.40

Skew Angles : According to design
Section Type : Airfoil

Remarks : Theoretical design propellers series.
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Propellers Series E:,F?‘ﬁ!“
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New Foil — Series

Blades . 3,4,5,6,7,8
Pitch Ratio :0.80-1.60

Area Ratio :0.50-1.40

Skew Angles : According to design
Section Type : New Foil

Remarks : Theoretical design propellers series.
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Propellers Series

e SR

Surface Piercing Propeller

Blades . 4,5,6

Pitch Ratio :0.80-1.60

Area Ratio :0.70-1.10

Skew Angles : According to design
Section Type : SPP
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Propeller Materials Category

W8 PR A A

:“. Set of propeller mazerials
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Stainless steels
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Bronze ]
High Manganese Nicke! Austen.ic Martensitic Duplex
tensile aluminium aluminium stainlass stainless stainless
brass bronze bronze steel steel steel

Other materials

I l I |
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Cast Cast Aluminium,  Polymers
iron steel Duralamin
|
Austenitic Grey Spheroidal
nodular cast graphite
cast iron cast
iron iron
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HT brass
64%

355

HT brass
29%

Mn-Al
bronze
5%
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Popularity Progress of Propeller Materials

Other 5%

1960-64

1975-79

8% 2 L 20 i (1960-1988)

Other
14%

Ni-Al bronze
18%

Ni-Al
HT brass 49% bronse
22%
Mn=-Al bronze
12%
Mn-Al bronze
15%
1965-69

Other 9%

Mn-Al
bronze

9%

1880-84

HT brass
41%
Ni-Al bronze
34%

4 N
Mn-Al bronze B%
1870-74

HT brass 7%  Other 3%

1985-88

From Lloyd’s Register of Shipping ZZEG55£C Gt lin 2
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Propeller Material of Lloyd’s Classification
FRY VR R FEHE

5 Ay vk 0
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Table 9.1.1 Chemical cormr of prop and propeller blade castings
Chermical composition of ladle samples %
Alloy designation
Gu sn Zn Phb Ni Fe Al Mn
Girade Cu 1
Manganese brornze 52-62 0115 3540 0.5 max. 1,0 max. 0525 05-3.0 0,5-4,0
{high tensile brass)
Grade Cu2
Ni-manganass brorze 50-57 01-15 3328 0,5 max. 2580 0525 0,520 1,040
{high tensile brass)
Grade Cu 3
Ni-aluminium brorze 7782 0,1 max. 1,0 mazx. 0,03 max. 306,00 20-6,0 7.0-11.0 0,540 .
Grede 02 Steel Propeller Casting
Mn—aluiminiuin bionze 7080 1. 0max 6,0 imax. 5,05 maix. 153G 20-50 65-6.0 8,0-200
C A II C t - Table 4.5 Typical chemical comaosition for sieel propeller castings
opper oy as ’ng Aloy typs M. %) M M () 1) Wia M, (5] z=e Nats) N
207 1My 0,15 20 15170 o5 Max. 2,0
Table 91.2 Mechanical properties for acceptance ATt (190 2Ry nom 20 1ETn 1n ERET
purposes: _propeller and propeller Martensiic (fitx 5 006 20 1075 15 3560
blade castings
Austeritic (180 11H]) 012 1.6 16,0-210 40 3,0-13,0
i . NOTE
0.2&9&2?& a-triflgl?h Elgr‘g;\t!gn MINimUm values ara ta be in scordance wih ha agread spechcation of racogrized National of Intematonal Standards.
. on 5,85\5,
Alloy clesignaton N/mn'? Wmm % prinirmun
minimum minimum
Takle 4.5.2 Typical mechanical properties for steel propeller castings
Grade Cu 1
Manganess brorze 175 40 20 el strass o, Tarclie strngtn Ecngatian an Raduction of Clm’wﬁ;’t‘?
(high tensilz brass) Aloy Typs 02% proaf siress. mhimum 5,86y S area % minmum Jd ik (e
minimm, NATTE NATITE % minimum Motes 1 and 2)
Grade Cu 2
ral
N Mortonsiia (120 1H, 440 EDD 18 30 20
Ni-ranganese brorze 175 440 20 i B '
{high tensilz brass) Martenstic (130r 4M) =] TBO 16 35 ao
Martensitic (160r 5N 540 60 16 35 an
Grade Cu 3 )
Ni-alurminium brorze 245 540 16 Aueteritic (1907 110) 100 {rae Mote 3 A0 a0 A0 -
NOTES:
Grade Cu 4 1. When a ganaral senica rotation koe Glass 185, 1A, 1B 97 1C |5 raguired, ine fests ara fo ba mada &t -1,
Mn-aluminium bronze 275 B30 18 2. For ganeal sendce of whare tha rotation loa Class 10 s equirad, the tasts are 1o ba mada at 050,
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@ POD _ Volvo IPS 350/400/450/500/600

A revolutionary marine propulsion system

- demand for high speed, improved handling,
enhanced onboard comfort and reduce emission

- engine power ranging 350 to 600 hp

- suitable for 30 up to 50 feet planning hulls

- outstanding efficiency over 25-45 knots

- a reduced fuel consumption at 30 knots by 30%+

Volvo Penta IPS propeller advantages Hydraulic
: reverse gear
Conventional New with electric

shift
» Increased blade area vs.
output, smaller prop diameter
and large gear ratio
« Mo side force
~

Half prop loading,

means half tip losses

and minimized cavitation
—— '
; Horizontal shaft and thrust .

' Counter-rotating creates
no rotational losses
Patented propellers

ZF FASTER PROPULSION SYSTEM

Steering

system
including helm
unit

Integrated
exhaust
system

—Combined

rubber
suspension
and seal rings

Steerable
underwater
“body"

Exhaust emitted

into propwash
and carried well
behind the boat
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@ New Rampage 34 with IPS Pod Drives - 07/09/2008

The new Rampage 34 will be one of the first express fishboats
built in the U.S. with Volvo Penta’s IPS drive system

- better fuel mileage
- better performance
- better maneuverability

- run faster
- much easier to maneuver around docks with joystick technology

- 30%+ more fuel efficient than conventional inboard installations
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Zeus® Pod Drive System

New ZF POD, Zeus Pod Drive _
Powered by Caterpillar C9 ACERT @ 575 mhp x 2500 rpm
Jnto a 44’ Sea Ray reaches top speed of 39 knots

FASTER CRUSING, HIGHER TOP SPEEDS, 5
ENHANCING MANEUVERABILITY, FUEL ECONOMY
A Clean, Quiet, and Comfortable Ride plus Prec:se One-Hand Docking

- Joystick control to dock the boat with ease

- Reliable, smooth, hydraulic power steers the pods

- Actuates the integrated trim tabs

- Allows each pod to-be steered-independently, leads to much smoother and more
accurate maneuverability

- The thrust from pod drives is horizontal compared-to standard inclined-shaft

- Minimize drag of pod shape than a shaft, strut and rudder

- Counter-rotating propellers eliminate rotatlonal loss; produce no lateral forces and
minimize cavitation

- Noise and vibration are s:gnlflcantly reduced ‘resulting in a quiet, comfortable ride

- A dedicated trolling valve enables lowest speéds
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FASTER PROPELLER

Expert in-Propulsion System

Pt
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