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• Vertical drive propellers, or Voith Schneider: 
VSPs in the Navy, are used in Mine Squadron.
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• How Voith Schneider work
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• Why ?? Must use a Voith Schneider blade
• Allowing the ship to be highly mobility
• Suitable for use as a minesweeper
• Manganese aluminum bronze materials has non-magnetic 

properties.
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 The propeller blades were broken regularly causing the navy to 
lose a lot of budget. Because it must be imported from foreign 
countries
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 Failure analysis found that the reason for the broken 
propeller due to many reasons

 The main cause is Corrosion Fatigue which is caused by 
loss of aluminum
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Beach Marks

Crack initiation

Fast-Fracture Zone
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Background Information
• Propeller material is Cu-8Al-8Mn-1.5Ni-2Fe

 Corrosion due to loss of aluminum (De-alloying) causing 
the strength of the propeller to be reduced

Dealloying area



Microstructure of Propeller

Microstructure of Cu-8Al-8Mn-1.5Ni-2Fe consist of 
alpha and beta

(a) Magnification 50 x (b) Magnification 200 x



Broken propeller

Step of dealloying

Aluminum at 
dealloying location 
reduce



Dealloying of Aluminum Bronze



Max MinDealloying

1 2 3 4

Dealloying test of propeller material

Crevice Cell



Fouling deposit on propeller



 Model propeller size 1:10

 Material Thermoplastic Polylactic Acid (PLA)

 Rapid Prototype forming

 To simulate the work of the VSP propeller
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Experimental equipment

Propeller model 1:10

Inner tank

Install sensors to measure 
various values
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Installed a sensor to measure the load that occurred during the 
propeller rotation simulation.

Strain Gages Installation
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15 knots

10 knots
7 knots
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Material properties

69

138

206

275

KSIMPa

St
re

ss
 A

m
p
lit

u
d
e

@108 cycle

F
at

ig
u
e
 S

tr
e
n
gt

h
 (

M
P
a)

10

100

50

200

Stress analysis of propeller



Rotational Fatigue 

Corrosion Fatigue Test



Rotational Fatigue sample: JIS Z 2274-1978

Corrosion Fatigue Test



Rotational Fatigue load setup: 36.5 KSI =251.631 Mpa
: about 10 knot

Corrosion Fatigue Test



Properties Tensile 
(N/mm2) 

Yield Strength 
(N/mm2)

Elongation 
(%)

Hardness 
(HB)

Impact Test 
(J) 

Fatigue
(Cycles)

Ref. >620 >260 >24 >140 >20 1,000,000

As cast 734 456 14.8 212 15.11 -

Heat treatment 706 433 27.6 198 35.20 2,728,794

Corrosion Fatigue Test



Thank you


