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Lead- free brasses from Diehl Metall –

Materials for the future

DIEHL 430 PbF –
high tensile, free-machining brass 
with unique properties
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Chemical composition:

Cu 76    %
Si 3      %
P 0.05 %
Zn Rem.

Designation: CuZn21Si3PB

Diehl 430 PbF

(Reference values in % by weight )
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Mechanical properties
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Mechanical properties
Comparison to free cutting steel 1.4305*
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DIEHL 430 PbF 10618023480700
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* 1.4305: X8CrNiS 18 9
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CuZn40Pb2 
(alloy 3): 170

CuZn13Mn8Al5Si2Fe1Pb 
(alloy 470): 384

CuZn40Pb2 (alloy
.3): 430 - 540

compared
to

354700430 PbF

tensile strength at 350°C
(N/mm2)

tensile strength
(N/mm2)

alloy

Diehl 430 PbF

Other Mechanical and tribological Properties
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Diehl 430 PbF

Physical properties :

Density : 8.3 g/mm3

Electrical conductivity : 5.3 m/Ohm�mm2

Thermal conductivity : approx. 40 W/m�K

Modulus of elasticity : 106 GPa
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Corrosion properties

Diehl 430 PbF



Copyright Diehl Stiftung & Co. KG

Diehl 430 PbF
max. dezincification depth: 24 µm

CuZn39Pb3
max. dezincification depth: 550 µm

Corrosion:
Dezincification resistance acc. to ISO 6509

Diehl 430 PbF
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Stress corrosion cracking resistance acc. to
DIN 50916 part 1 (24 h) and ISO 6957 (24 h)

5 mm

5 mm

before testing

DIN 50916 part 1
No cracks

5 mm

5 mm

ISO 6957
No cracks

Diehl 430 PbF

after testing
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Stress corrosion cracking resistance also at aggravated test conditions
acc. to DIN 50916 part 1 (96 h) and ISO 6957 (96 h)

DIN 50916 part 1 (96 h)
No cracks

ISO 6957 (96 h)
No cracks

5 mm

5 mm

5 mm

5 mm

Diehl 430 PbF

before testing after testing
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Corrosion properties
st

re
ng

th

corrosion resistance *

dezincification
resistant brass **

brass

Diehl 430 PbF

red brass

* relating to ambient conditions and drinking water

valued from stress corrosion cracking and dezincificati on

** in the heat treated state

Diehl 430 PbF
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Comparison with other materials

• Compared to CuZn36Pb2As (DZR brass) alloy 430 PbF
has lower corrosion rates in almost all examined media 

• In many acids, sodium-hydroxide and sodium-chloride
solutions, alloy 430 PbF is superior to stainless steel
1.4305

Corrosion: behavior in other media
Diehl 430 PbF
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Processing

Diehl 430 PbF
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50 µm

Kappa-Phase

Gamma-Phase

Beta-Phase Alpha-Phase

Diehl 430 PbFCuZn40Pb2

Machining

Diehl 430 PbF

Processing

The silicon-containing k- and g-phases produce short-breaking chips
which guarantee excellent machinability
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almost no differences between alloy 003 and Diehl 430 PbF

Machining
Drilling – form of chips

0.4 mm/r0.4 mm/r

alloy 003: CuZn40Pb2
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Machining

Diehl 430 PbF

Processing

• short-breaking chips

• slightly higher tool-wear compared to CuZn39Pb3

Diehl 430 PbF CuZn40Pb2
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HSS ( high-speed-steel) :

• significant tool wear both for finish machining and for rough machining

• HSS is only recommendable at low sectional areas of cut

Hardmetal:

• no difference between CuZn40Pb2 and Diehl 430 PbF

Machining
Turning – tool wear
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Machining

Conclusion: Turning

Form of chips

• finish machining and forming: avoid low feed rates because of spiral 
and curled cips

Tool life

• using hardmetal: no difference compared to CuZn40Pb2
• using HSS: a lower tool life must be assumed (finish machining)

Surface quality

• good surface with hardmetal – like CuZn40Pb2; 
• using HSS: a worse surface must be assumed
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Diehl 430 PbF – summary

� strength
same as steel

� Corrosion properties
- excellent dezincification and stress corrosion cracking 

resistance
- without further costs

� Lead-free
in compliance with legal requirements

� Machinig
same as standard brass

� Recyclable


