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Rear bumper beam (aluminium) for US / TME / BENTELER
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Advanced
High Strength Steel

high-strength aluminium AW7003

Ultra High-Strength Steel
HCT980X

Advanced High Strength Steel
HCT600X

• Crash management system for EU requirements

• Beam and crash boxes from steel

• Weight:  3.989 kg

• Requirements:

• RCAR structure Test (AZT)

• Pole Test (static & dynamic)

• Crash management system for US requirements

• Beam from aluminium extrusion and crash boxes from steel

• Weight: 6.917 kg

• Requirements:

• RCAR structure Test (AZT)

• Pole Test (static & dynamic)

• High speed rear Test (development with substitution test)

Physical demonstrator



Rear bumper beam TME / BENTELER
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Design for EU requirements (3.83kg) Design for EU requirements (6.77kg)

AW7075 sheet, 2.9kg

AW5754 sheet, 3.1kg

AW6082 extrusion, 2.6kg

AW7003 extrusion, 2.4kg

AW7075 sheet + TEB closing, 3.8kg

AW6082 extr beam & closing, 4kg

AW7003 extr, 2.5kg

AW7046 extr beam & closing, 3.8kg

AW7075 sheet + FRP closing, 4.4kg

AW7046 extr beam & TEB optimized, 3.8kg

AW7046 extr beam, cost optimized, 3.8kg
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Rear bumper beam (aluminium) for EU / TME / BENTELER
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 Reference: 7000 series aluminium
beam; steel crash boxes
Toyota C-HR

 Lightweighting approach by 

High strength AW7003
aluminium material

 Material allocation where 
needed

 Quantity 25.000 p.a.

 Mainly designed for low speed 
requirements

 TME / BENTELER Proposal: 7000 series aluminium component

ductile AW7003 
2.1 mm

High strength AW7003 
1.8 – 2.0 mm

Ultra High-Strength Steel
HCT980X

Advanced High Strength Steel
HCT600X

AW6082 
4.0 mm

Tailored
Extruded Blank
in y-direction



Rear bumper beam (aluminium) for EU / TME / BENTELER
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Reference EU Lightweight design
n Thickness Material Weight Thickness Material Weight

Flange plates 2 2.0 & 2.6 HCT600X 0.787 4.0 AW7003 B 0.296

Crash boxes 2 1.2 & 2.0 HCT600X 1.37 2.1 AW7003 B 0.787
Beam 1 1.2 HCT980X 1.614 3.0 to 4.0 AW7003 A 1.202
Towing Nut 1 2.0 to 2.6 HSLA 0.218 2.4 to 8 AW6082 0.131
Total weight 3.989 2.416

Reference

Lightweight design

Extrusion Cutting Solutionizing
Quenching Forming Cleaning Artificial 

aging

Process steps for beam production from 7000 series alloys



Rear CMS for EU - AZT / TME / BENTELER
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AZT test simulation Pole test simulation Towing test simulation
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Rear bumper beam target achievement / TME / BENTELER
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Advanced and Ultra 
High Strength Steel

Bumper System for EU requirements

-39 %
+19 % 

@ 150.000km
-45 %

-44 % 
@ 150.000km -5€/kg 

saved

Bumper System for US requirements

High strength
AW7003 alloys

Advanced High 
Strength Steel & 
AW7003 alu Ultra High strength

AW7046 alloy & AW7003

determined bydetermined by determined bydetermined by 
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Rear bumper beam (aluminium) for US / TME / BENTELER
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 Reference: 7000 series aluminium
beam; steel crash boxes
Toyota C-HR

 Lightweighting approach by 

 Ultra-high strength AW7046 
aluminium material

 Material allocation where 
needed

 Open Beam with more 
forming

 Quantity 25.000 p.a.

 Mainly designed for high speed 
rear crash

 TME / BENTELER Proposal: 7000 series aluminium component

ductile AW7003 
2.1 mm

Ultra-high strength AW7046
3 - 4 mm

Advanced
High-Strength Steel

high-strength AW7003

Tailored
Extruded Blank
in y-direction

Physical demonstrator



Rear bumper beam US (aluminium) / TME / BENTELER
Target Achievement
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-45 %

-44 % 
@ 150.000km -5€/kg 

saved

determined by Unifi determined by BaxCo



Front bumper beam (aluminium) / TME / BENTELER
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 Reference: 6000 series aluminium
component from 
Jeep Renegade 1.4 MultiAir

 Lightweighting approach by 

 7000 series aluminium material

 Production limit extension 
concerning wall thicknesses

 Quantity 100.000 p.a.

 Different component tests

 CRF / BENTELER Proposal: 7000 series aluminium component

 Ultra-high-strength Al 7xxx alloys
instead of Al 6xxx alloys

 Thin-walled, high-strength extrusion 
(1.8 mm)

 Local reinforcement only where it is 
necessary

 Weight reduction 28.3 %
compared to Al reference (6xxx)

ductile AW7003 
2.4 mm

2.0 
mm

high-strength AW7003
1.8 mm

HAZ

Reinforcement plate 
3.5 mm



Front bumper beam (aluminium) / TME / BENTELER
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Front bumper beam (aluminium) / TME / BENTELER
Target Achievement
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-28 % -22 % @ 150000km

determined by Unifi

~

determined by BaxCo


