
voestalpine Stahl GmbH  voestalpine Stahl GmbH  
www.voestalpine.com/stahl  

Modern AHSS Grades:  
Improved formability  
by advanced microstructure control  
GALM 2018, Munich  
 
Dr. Enno Arenholz 
Head R&D ȩ Technology and  Innovation  



voestalpine Stahl GmbH  
| | 2 

Outlook  

Â   

 

Â Medium Mn steels  

 

Â   

 

 

 

2018-04-25 GALM 2018 - Arenholz, voestalpine  



voestalpine Stahl GmbH  
| | 

Overview of  steel grades  

6 2018-04-25 GALM 2018 - Arenholz, voestalpine  



voestalpine Stahl GmbH  
| | 

Overview of  steel grades  

9 2018-04-25 GALM 2018 - Arenholz, voestalpine  



voestalpine Stahl GmbH  
| | 5 

Outlook  

Â   

 

Â Medium Mn steels  

 

Â   

 

 

 

2018-04-25 GALM 2018 - Arenholz, voestalpine  



voestalpine Stahl GmbH  
| | 

Overview of  steel grades  

33 2018-04-25 GALM 2018 - Arenholz, voestalpine  



voestalpine Stahl GmbH  
| | 7 

400 500 600 700 800 900 1000 1100 1200 1300 

A
 8
0

  [
%

] 

R m  [MPa] 

+200MPa 

higher 
formability !  

higher 
strength !  

AHSS vs. AHSS high-ductility  
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Microstructure:  
AHSS classic vs. high ductility 
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Dual -phase high -ductility  steels : The benchmark  for high -strength steels  
with exceptional  drawing  properties  

Â Available with minimum tensile strengths of 590, 780, 980 and 1180 MPa  

Â Extraordinary cold formability  

Â Good weldability  comparable to that of classical dual -phase steels 

Â Very low susceptibility to edge cracking  

Â Excellent crash behavior  

Â Corrosion resistance based on EG, GI or GA coatings 
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Steel grade  Test direction  
0.2%  

Yield strength  
Rp0,2  [MPa] 

Tensile 
strength  

Rm [MPa] 

Total elongation  
A80 min. [%]  

n-value  
n10-UE 

min.  

BH2-value  
BH2 min.  

[MPa] 

CR330Y590T-DH Longitudinal  330 - 430 590 - 700 26 0.16 30 

CR440Y780T-DH Longitudinal  440 - 550 780 - 900 18 0.13 30 

CR700Y980T-DH Longitudinal  700 - 850 980 - 1130  13 - 30 

CR850Y1180T-DH Longitudinal  850 - 1050  1180 - 1350  10/13 1) - 30 

1) Higher grade with improved elongation possible upon customer request  

Mechanical  properties  of  dual-phase high-ductility  steels 
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UC EG GI GA ZM 

Dual-phase 
high-ductility  

steels 
 

CR330Y590T-DH voestalpine  

CR440Y780T-DH voestalpine  

CR700Y980T-DH voestalpine  

CR850Y1180T-DH voestalpine  

In series Pre-series and prototypes  Under development  Currently not available  

Availability  of  dual-phase high-ductility  steels 
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Complex -phase high -ductility  steels : The benchmark  
for high -strength steels  with exceptional  bending  properties  
 
Â Available  with minimum  tensile strenghts  of  980 and  1180 MPa 

Â Unique bending  properties  at high yield  strengths  

Â Best forming  properties  of  punches  edges based on high  resistance to  edge  cracking  

Â Good weldability  comparable  to  that  of  classical complex -phase steels 

Â High  crash energy  absoption  

Â Corrosion resistance based on EG, GI or GA coatings  
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Steel grade  Test direction  

0.2%  
Yield 

strength  
Rp0,2  [MPa] 

Tensile 
strength  

Rm [MPa] 

Total 
elongation  
A80 min. [%]  

n-value  
n10-UE 

min.  

BH2-value  
BH2 min.  

[MPa] 

CR780Y980T-CH Longitudinal  780 - 950 980 - 1140  10 30 

CR900Y-1180T-CH Longitudinal  900 - 1150  1180 - 1350  7 30 

Mechanical  properties  of  complex -phase high-ductility  steels 
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UC EG GI GA ZM 

Complex -phase 
high-ductility  

steels 
 

CR780Y980T-CH voestalpine  

CR900Y-1180T-CH voestalpine  

In series Pre-series and prototypes  Under development  Currently not available  

Availability  of  complex -phase high-ductility  steels 
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Overview of  steel grades: medium Mn steels 
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Ongoing  development : medium Mn steel 
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Ongoing  development : medium Mn steel 

Â Improved formability: TRIP -effect  
Â meta -stable retained austenite  
Â austenite stabilization due to manganese  

 
Â Medium Manganese vs. TRIP-steels 

Â lower Carbon content in the retained austenite  
Â full utilization of transformation plasticity  

 
Â Cost-performance ratio  

should be balanced  
 

Â Ongoing industrial trials with 0.1C6Mn: status - first industrially annealed coils  
Â Evaluation of formability, weldability , hydrogen embrittlement, galvanizability Ȩ 
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Ongoing  development : medium Mn steel 

Â HET = 25-35%  
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Direct Press-hardening Process 
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Direct Press-hardening Processes 
Pre-cooling for zinc-coatings 
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Tpre ~ 550 °C 

 

Â Direct Process 

 

 

 

 

Â Direct Process 

with Pre-cooling 

for zinc coatings 
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Direct Press-hardening Process with Pre-cooling 
No liquid zinc-.phases Ą No liquid Metal Embrittlement 
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