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Introduction
Megatrends
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Introduction
Classical Materials
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Introduction
Special Materials
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Application Requirements
Renewable Generation & Power Electronics

Siemens Wind Turbine: SWT-3.0-101
 Power Rating: 3 MW
 Classification: On-shore wind turbine
 Machine Type: Permanent magnet synchronous
 Drive Type: Direct drive, grid-connected
 Special: Rotor on the outsideSpecial: Rotor on the outside

Power ElectronicsPower Electronics
 Materials: Substitution of Silver-containing solders for Laser 

Welding
 Example: Leadframes on Ceramic Substrate (DCB) Example: Leadframes on Ceramic Substrate (DCB)
 Performance compared to conventional soldering: high 

temperature and mechanical stability, high speed processing
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Application Requirements
Lighting

OSRAM Fluorescent Lighting (tubular compact)OSRAM Fluorescent Lighting (tubular, compact)
 Provides 2/3 of all electric light produced.
 Requires phosphors containing Rare Earth Elements

(specifically La Eu Tb Y Ce)(specifically La, Eu, Tb, Y, Ce)
 Rare Earth export out of China is restricted severely.
 Prices for RE, phosphors from China increase rapidly.
 OSRAM produces phosphors outside of China and

has a JV with CRE (China) for phosphors.

OSRAM White LED
 Will dominate artificial lighting in ten years from now.
 Principle: blue-emitting LED + phosphor conversion.Principle: blue emitting LED  phosphor conversion.
 Requires rare earths Y, Ce, and Eu for phosphors.
 Requires In and Ga for Blue LED.
 Required quantities are small compared to fluorescent for the
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 Required quantities are small compared to fluorescent for the 
same amount of light, but as critical.



Discussion
Influencing Factors
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Discussion
Measures for Mitigation
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Discussion
Commercial Case
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Conclusion
Th ti f t i ll d ti t dThe time factor is generally underestimated
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