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ERC/NSM Activities in Tube Hydroforming

1. Materials
¸ Determination of material flow stress data for tubular materials with 

Hydraulic Bulge Test at room temperature

¸ Determination of material flow stress data at elevated temperatures

2. Tribology (Friction, Tool Wear)
¸ Improvement of Tribological Conditions in Tube Hydroforming by Using 

Environmentally Friendly Lubricant Systems and Textured Tubes

¸ Viability of the Twist Compression Test for Screening Tube Hydroforming 

Lubricants

3. Process Modeling / Tool and Process Design
¸ Simulation of T shape hydroforming

¸ Simulation of Y shape hydroforming

¸ Simulation of hydroforming an exhaust pipe component

¸ Simulation of hydroforming a cross member 

¸ Simulation of hydroforming a structural member

¸ Simulation of hydroforming a roof frame section
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1. Materials/Flow Stress and 

Formability - Hydraulic Tube Bulge Test -

Hydraulic Bulge Test Equipment

ÅDetermination of Flow Stress of Tubes for Hydroforming 

http://nsm.eng.ohio-state.edu/TPJ_article_flowstress.pdf
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1. Materials/Flow Stress and 

Formability - Hydraulic Tube Bulge Test -

Potentiometer  with 
Thermocouple

Die and Die Holder

Punch with heating

elements

Hydraulic Cylinder

Insulator (hard

wood)

üFlow stress and material formability at elevated temperatures
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P = 11.9 MPa

17 % Exp.

t = 0.486 mm

P = 14.3 MPa

28 % Exp.

t = 0.427 mm

P = 13.1 MPa

23 % Exp.

t = 0.448 mm

P = 16.5 MPa

40 % Exp.

t = 0.379 mm

P = 18.3 MPa

55 % Exp.

t = 0.320 mm

Diameter : 2.250ò (57.15mm)

Thickness : 0.024ò (0.60mm)

1. Materials/Formability of 

304 Stainless Steel
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Main Research Activities:

ü Improvement of Tribological Conditions in Tube

Hydroforming by Using Environmentally Friendly

Lubricant Systems and Textured Tubes

ü Viability of the Twist Compression Test for Screening

Tube Hydroforming Lubricants

2. Tribology
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2. Tribology/Friction and Lubrication

 
Friction conditions at different contact locations

Due to different tribological conditions at the Guiding, Transition and 

Expansion zones, different lubrication tests are needed.




