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HEAT TREATMENT 
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TEMPERING DIAGRAM 

 
INSTRUCTIONS FOR HEAT TREATMENT 

Preheating 750–780 °C  

Austenizing See chart below  

Cooling Quenching in oil, salt bath or air (min. 5 bar 
overpressure) to 550°C.  

 

Tempering 2 x 2 hours (see chart below)  

   

 

 

Hardness 
HRc ± 1 

Austeniz-
ing Temp. 
°C 

Tempering 
°C 

Corrosion 
resistance 

Toughness 

   >58 1030* 160-180    ++    0 

   55 - 58 1030* 220-300    ++    ++ 

   >58 1030* 460-475    +    + 

   30 - 40 1000 550-620    +    +++ 
     

G==Subzero quenching, -80 °C, 60 min, air 
 

Heat treatment parameters need to be selected on basis of the aimed 
target combination of hardness, toughness and corrosion resistanceK  
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MACHINING DATA  

=
TURNING  

With carbide metal    

Cutting depth [mm] 0.5 – 1.0 1.0 – 4.0 4.0 – 8.0 

Feed [mm/U] 0.1 – 0.2 0.2 – 0.4 0.6 – 0.6 

Tools according  
ISO 

P10, P20, 
M10 

P20, M10, 
M20 

P30, M20, 
K10 

Cutting speed    

Cutting inserts 260 – 200 200 – 150 150 - 110 

Soldered carbide metal 210 – 170 170 – 130 140 - 90 

Coated cutting inserts  

ISO P25 Up to 240 Up to 210 Up to 160 

ISO P35 Up to 210 Up to 160 Up to 140 

Edge angle for soldered 
carbide metals 

   

Relief angle   6° -  8°   6° -  8°   6° -  8° 

Chip angle 12° - 15° 12° - 15° 12° - 15° 

Inclination angle   0°   0° - 4° 
    

=
HARDTURNING 

  

Cutting material cBN 3 

Cutting plate geometry SNGN 090308 T 02020 

Cutting speed 
Vc[m/min] 

125 

Feed [mm/U] 0.1 

Cutting depth [mm] 0.2 

Setting angle 75° 

Chip angle - 6° 

Relief angle   6° 

Inclination angle - 4° 
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Zapp Materials Engineering GmbH 
TOOLING ALLOYS 
Zapp-Platz 1 
40880 Ratingen 
P.O. Box 10 18 62 
40838 Ratingen 
Germany 
Phone +49 2102 710-591 
Fax +49 2102 710-596 
toolalloys@zapp.com 
 
SERVICE CENTER 
Hochstraße 32 
59425 Unna 
Germany 
Phone +49 2304 79-511 
Fax +49 2304 79-7652 

   www.zapp.com 

=  

=
TURNING 

With high speed steel     

Cutting depth [mm] 0.5 3 6  

Feed [mm/U] 0.1  0.5 1.0  

Din-grade DIN S 10-4-3-10  

Cutting speed  
[m/min.] 

55 - 45 45 – 35 35 - 25  

Relief angle   8° -  10°   8° -  10°   8° -  10°  

Chip angle 14° - 18° 14° - 18° 14° - 18°  

Inclination angle   0°   0° - 4°  

     

=
MILLING 

With milling heads    
 

Feed [mm/tooth] Up to 0.2 0.2 – 0.3   

ISO P25 160 - 100 110 - 60  

ISO P40 100 - 60   70 - 40  

ISO P35 140 - 110   

    

 

DRILLING 

With carbide metal     

Drilling diameter [mm] 3 - 8 8 – 20 20 - 40  

Feed [mm/U] 0.02 – 0.05 0.05 – 0.12 0.12 – 0.18  

Carbide metal  K10 K10 K10  

Point angle 115° - 120° 115° - 120° 115° - 120°  

Relief angle 5° 5° 5°  

     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Further information regarding our products and locations are available in 
our image brochure and under www.zapp.com 
 
The illustrations, drawings, dimensional and weight data and other in-
formation included in these data sheets are intended only for the pur-
poses of describing our products and represent non-binding average 
values. They do not constitute quality data, nor can they be used as the 
basis for any guarantee of quality or durability. The applications presen-
ted serve only as illustrations and can be construed neither as quality 
data nor as a guarantee in relation to the suitability of the material.  
This cannot substitute for comprehensive consultation on the selection 
of our products and on their use in a specific application. The brochure 
is not subject to change control.  
Last revision: September 2015 
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