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Brass from Diehl Metall

Diehl 474 HT

New lead-free high-performance brass with unique properties
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Modern, environmentally friendly materials
for highest technical requirements

Leadfree

Wear-resistant

Corrosion-resistant

High temperature-resistant

Brass from Diehl Metall
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Metall

Initial position and motivation

• Typical alloys for valve guides: Alloy 358 and Alloy 458

Alloy 358: CuZn39Mn2Al1FePbSi
Alloy 458: CuZn37Mn3Al2PbSi

• New car engines have a higher temperature level at the valve guides 
� increased requirements for high-temperature strength

New brass alloys for valve guides
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Metall

474          70   5     8       2      1 -- -- -- -- -- --

New brass alloys for valve guides
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Alloy 470:   CuZn13Mn8Al5Si2Fe1Pb

Alloy 474: CuZn13Mn8Al5Si2Fe1
(= alloy 470 lead-free)

Alloy 458: CuZn37Mn3Al2PbSi
(standard brass alloy for valve guides)

Brass alloys
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Sintered Steel

Chemical composition (data sheet designation)

Microstructure

Void ratio: approx. 12 %
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Chemical composition:

Cu 70    %
Mn 8      %
Al 5      %
Si 2      %
Fe 1      %
Zn Rem.

Designation: CuZn14Mn8Al5Si2Fe1

Diehl 474 HT

(Reference values in % by weight )
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Mechanical properties

180
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38413420620
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Diehl 474 HT
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Physical properties :

Density : 7.6 g/cm3

Electrical conductivity : 5.4 m/Ohm�mm2

Thermal conductivity : 37.5 W/m�K

Modulus of elasticity : 126 GPa

Diehl 474 HT
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Metall
Hardness at room-temperature
(average value)

„160“ (120 - 200)
(280 HV 0,1; micro-hardness)

Sintered steel **

170458*

190474*

190470*

Hardness HB (half radius)Alloy

* Drawn and stress relieved
** The measurement of the hardness at a void ratio of approx. 12 % is very problematic

Diehl 474 HT
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Metall
High-temperature strength
(average values, 350 °C)

180458*

No test specimens could be
made from the valve guides

Sintered steel

354474*

384470*

High temperature strength in 
N/mm2

Alloy

* Drawn and stress relieved

Compared to the standard Alloy 458 the Alloys 470 and 474 
have a significant better high-temperature strength

Diehl 474 HT
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Resistance to softening

� Diehl 474 HT does not show signs of softening up to 450 °C

Diehl 474 HT
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Diehl 474 HT

Sintered steel

CuZn37Mn3Al2PbSi 
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Proof stress R p0.2 at elevated temperatures
(upsetting test)

Not before 500 °C a drop-off can be recognized for Alloy 4 74

Diehl 474 HT
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Alloy 458

Sintered steel
Diehl 474 HT
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Wear resistance

��� � Diehl 474 HT exceeds sintered steel even when
insufficiently lubricated

Diehl 474 HT

Wear resistance without lubrication
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The thermal conductivity of Alloy 474 HT
exceeds that of sintered steel about 100 %

Thermal conductivity at 300 - 400 °C
(temperature range in modern motors)

Alloy 474 HT: 65 W/mK

Sintered steel: 26 - 33 W/mK

Diehl 474 HT
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Metall

-99.137.5
Thermical conductivity

W/mK

15 (20 - 100 °C)
14 (20 - 200 °C)
14 (20 - 300 °C)
15 (20 - 400 °C)

19 (20 - 300 °C)18.5 (20 - 300 °C)
Coefficient of thermal 

expansion 
10-6 1/K

119,5-126
Modulus of elasticity 

GPa

490> 590620 - 690 
Rm tensile strength 

N/mm2

> 6.48.07.6
Density  
g/cm3

sintered steelCuZn37Mn3Al2PbSiDiehl 474 HT Property

Wear- and temperature-resistant
special brass 

Diehl 474 HT
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goodPolishing  

200 - 400 °CRelief annealing

550 - 700 °CSoft annealing
Heat treatment

goodElectroplating
Surface treatment

good-Hot forming properties

moderate-Cold forming properties

comparable to special brasses

(40 % of CuZn39Pb3)
Machinability

Processing Properties

Diehl 474 HT
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Metall

In comparison to CuZn37Mn3Al2PbSi

• elevated high-temperature strength

• better softening resistance

• better wear resistance

In comparison to sintered steel

• better wear resistance “without lubrication”

• better conductivity

• comparable softening resistance

Diehl 474 HT

Wear- and temperature-resistant
special brass 
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� Wear resistance
without expensive coatings

� Excellent dry running properties
safe operation despite lubrication system failure

� Lead-free
in compliance with legal requirements

� Machining
same as standard brass

� Recyclable

� Resistance to softening
same as sintered steel

Diehl 474 HT



Copyright Diehl Stiftung & Co. KG

Summary

Diehl 474 HT
High-performance brass for applications in engines
and general machine constructions

- wear-resistant
without costly coatings

- failsafe running function
safe operability in cases of interrupted lubrication

- softening behaviour 
as tin-lead-bronzes


