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Scope of the two research projects

 Elimination or at least reduction of the lead content in nickel silver and 

brass keys (tests on 3 different machining processes)

 Reduction or even better elimination of the lead content in brass rotors 

of lock cylinders and padlocks (tests on broaching of keyways in rotors)
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Engaged in the research projects   (1/2)

MTI – Manufacturing Technology Institute at the Technical University in 
Aachen (DE)

14 manufacturers of keys, lock cylinders and padlocks (see next slide)

  7 manufacturers of semi-manufacturers (DE, IT, JP)

  3 tool manufacturers (DE, ES)

  2 manufacturers of locksmith key cutting machines (ES, IT)

  2 manufacturers of industrial key making and of broaching machines (DE, IT)
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14 Manufacturers of keys, lock cylinders and padlocks 

Access 2 (UK)

Altuna Group (ES)

ASSA ABLOY (SE/DE)

BKS (DE)

CES (DE)

CISA/ ALLEGION (IT)

DOM Security (DE)

dormakaba (AT)

EVVA (AT)

Halter (CH)

ISEO (IT)

THIRARD (FR)

WILKA (DE)

WINKHAUS (DE)

Engaged in the research projects   (2/2)

Company names in 

amber letters:

Companies carry out 

manufacturing tests at 

their factories
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Research project ‘keys’   (1/3)

© MTI – Manufacturing Technology Institute at the Technical University in Aachen 
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Research project ‘keys’   (2/3)

Nickel silver materials tested: Materials selected for the next phase 

of testing:

o 1 lead-reduced material (0.45% lead)

o 1 lead-free material (0.09% lead)

*) Leaded reference material: 0.93% lead

*)
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Research project ‘keys’   (3/3)

Brass materials tested: Materials selected for the next phase 

of testing:

o 1 lead-reduced material (0.5% lead)

o 1 lead-free material (0.0033% lead)

*) Leaded reference material: 2.3% lead

*)
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Research project ‘lock cylinders’   (1/3)

© MTI – Manufacturing Technology Institute at the Technical University in Aachen 



ARGE Conference 2024     Milan   |   Hotel MELIÁ MASACCIO   |   26th & 27th September 2024 10

Research project ‘lock cylinders’   (2/3)

© MTI – Manufacturing Technology Institute at the Technical University in Aachen 
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Research project ‘lock cylinders’   (3/3)

© MTI – Manufacturing Technology Institute at the Technical University in Aachen 

*)
Materials selected for the next phase 

of testing:

o 1 lead-reduced material (1.2% lead)

o 3 lead-free materials

(0.05% – 0.06% lead)

*) Leaded reference material: 3.3% lead
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 Best lead-reduced materials (lead reduction between 52% and 78%):

 Surprisingly good machinability, better than expected 

 Best lead-free materials (lead content below 0.1%):

 Worthwhile to be tested further; outcome still open 

First findings (applicable for both, keys and lock cylinders)
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 The project is proceeding according to schedule; planned project end in 

December 2025 / January 2026

 By end of 2024, external project costs will amount to approx. € 155k, 

which is in line with the plan (total external project costs approx. € 470k)

Project management:
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Thank you!
Any questions?
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