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11th Top Cross-Cutting Technologies pivotal in enabling U.S. 

manufacturing competitiveness”  

“Advanced Forming 

and Joining Technologies  

are recognized as the 

National Priority for Forming 

Technology 
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Why an EWI Forming Center? 

 Forming is used by most EWI member companies. 
 

 There are many technical challenges facing industry. 
 

 There is no existing organization like EWI that provides forming 

technology development services in the U.S. 
 

 Forming technology will benefit from many existing EWI 

strengths: modeling, materials, NDE, laser processing, etc. 
 

 We want to grow  EWI Forming Center to become the forming 

technology leader in the western hemisphere. 
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Mission of EWI-FC 

 To develop and advance innovative forming 
processes, tooling, and equipment 

 

 To provide a forming technology knowledge base to 
industry and government  

 

 To bolster fundamental research of forming through  
cooperation with Ohio State University’s Center for 
Precision Forming (OSU-CPF) 
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Collaboration with OSU-CPF 

EWI-Forming Center and  

Ohio State University – Center for Precision Forming 

Close cooperation 

National Science Foundation (NSF) 

15 Members 

CPF-OSU 

EWI-Members 

230 Members 

EWI- 

Forming 

Center 

Meeting the challenge thru collaboration  
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Cooperation: Seamless Roles 

OSU-CPF 

EWI 

Forming 

Center 

Industry 

Fundamental 

research 

Applied 

research 

Technology 

implementation 

Continuous 

improvement 

EWI-Forming Center and OSU-CPF Activities in R&D 
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Engaging the Forming Community 

 Intent: 

─ A no-fee activity to encourage customer to participate in the forming center’s 
activities and to incubate project work and an understanding of market needs 

 

 Benefits: 

─ Information:  
─ Semi-annual workshops to share non-proprietary research results 

─ Communications with customers through the website http://ewi.org/ewi-forming-center 

─ Quarterly E-mail newsletters of the Center’s activities and articles 

─ Technical resource through contracted project work or Joint Industry Project 

─ Business partnership by promoting business networks and developing 
government proposals on mutually interesting topics 

 

 Friend Required Activities: 

─ Participating in semi-annual workshops  

─ Completing a periodic technical survey from the Center 

“Friends of the EWI Forming Center” 

http://ewi.org/ewi-forming-center
http://ewi.org/ewi-forming-center
http://ewi.org/ewi-forming-center
http://ewi.org/ewi-forming-center
http://ewi.org/ewi-forming-center
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 The center’s inaugural event and first joint workshop with OSU-CPF was held at 
EWI on November 14, 2012 (70 industry attendees). 

 The second workshop was held with 80 industry attendees on March 21, 2013. 

 The third workshop will be held at EWI on Nov. 14, 2013. 

Past Workshops of EWI Forming 

Center 

Workshop on March 21, 2013 Industry Focus Group Discussion 

During the Workshop March 21, 2013 
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Agenda for Upcoming Workshop 

THURSDAY, NOVEMBER 14, 2013 

Panel Discussion - Nov. 14, 2012 

Workshop on March 21, 2013 
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New Training Class on Sheet 

Metal Forming (Nov. 12-13) 

For information of this class, contact info@ewi.org  

mailto:info@ewi.org
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Research Activities: Industry 

Needs/Target Areas 

Customer Needs 

A. New materials 

B. New design challenges 

C. Better quality and performance 

D. Reduce the manufacturing cost  

 Research Areas (Targets) 

1. Formability & Fractures 

2. Tribology (friction and wear) 

3. Forming process simulations 

4. Forming test and process demo 

5. Novel forming processes 

Material Design Quality of Formed Part 
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Research Areas and Topics 

(FY13-14) 

1. Formability and Fractures 

• The stress-strain curves and forming limit diagram (FLD) data for UHSS 
(DP, TRIP and TWIP) and Aluminum alloys (w/ OSU-CPF) 

• Practical Evaluation of Formability and Reliable Predictions of Failures of 
AHSS and Al alloys (Joint Industry Project) 

2. Tribology 

• Evaluation of lubricants with aluminum sheet metal (w/ OSU-CPF) 

• Evaluation of stamping lubricants with AHSS 

3. Forming process simulations 

• Progress die forming of the automotive part 

• Hot forming of IN-718 material and Manganese-Boron steels 

• Hot forming of an heavy truck axle housing  

• Thermal forming of a thick plate for ship hull structure 

• Hot forming of the structure of a powered industry truck 
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Research Areas and Topics 

4. Forming test and process demo 

• Hot forming test of Inconel-718 and Ti-6 sheet metals 

• Round and rectangular cup draw testing with AHSS and aluminum sheet 
metals 

• Developing hole-punching and expansion testing capabilities 

 

5. Novel forming processes and allied technologies 

• Ultrasonic-assisted forming technology (Stamping and Hot Forging) 

• Tailor property hot stamping process using a laser tempering 

• Advanced thermal forming of a thick plate for the ship structure  

• Non-Destructive Evaluation (NDE) of trimmed-edge quality 
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Forming Equipment Capabilities 

at EWI-FC 

Type Minster Tranemo DPA-160-10 

Slide Force 160 metric tons (176.4 tons) 

Cushion Force 100 metric tons (110.3 tons) 

Eject Force 15 metric tons (16.5 tons) 

Slide Speed 90 mm/s maximum (3.54 in./s) 

Slide Stroke 500 mm (19.68 in.) 

Platen Size 1,000  1,000 mm  

(39.37  39.37 in.) 

Test tooling 7 different testing die sets available 

with the press 

160-ton Minster Tranemo Press 
(Operating at EWI since Sept. 2012) 
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 Formability tests  

─ Tensile (up to 1000°F) test  

─ Biaxial bulge test 

─ Forming limit diagram (FLD) test 

─ Billet upsetting and extrusion tests 

 Friction, lubrication, and tool wear tests 

─ Strip galling test 

─ Deep drawing test 

─ Limiting dome height (LDH) test 

─ Ironing test with heated dies 

─ Double cup extrusion (DCE) test 

 Stamping tests 

─ Bending and flanging tests 

─ Rectangular deep drawing test 

─ Springback tests 

Biaxial Bulge 

Tested Sample 

(12  12 in.) 

Deep Drawn Sample 

(6-in. bottom dia.  

3.5-in. depth) 

DCE Tested Sample 

(1-in. dia.  2.5-in. 

height) 

Rectangular Drawn Sample  

(20-  18-  2-in. depth) 

Forming Test Capabilities 
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 Process Simulations 

 Sheet Metal Forming 

    - Springback / Failures 

    - Tool stress and wear 

    - Tool design and process optimization 

 Bulk Metal Forming (Forging) 

- Die stress and temperature distribution  

- Optimized die shape 

 FE Modeling Tools  

    - ABAQUS 

    - DEFORM 

    - LS-DYNA 

    - PAM-STAMP 

 

FEM of automotive part 

Simulation Capabilities 

S-rail stamping 

simulation 
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Conclusions 

 The EWI-FC is rapidly building technical capability in 
metal forming. 

 

 The EWI-FC has been bolstering fundamental 
research of forming by closely collaborating with 
OSU-CPF.  

 

 Interest and support from industry are essential for 
the continued growth and success of the center. 

 



Questions & Contact 

Hyunok Kim, Ph.D. 

Technical Director 

EWI Forming Center 

614.688.5239 

hkim@ewi.org 

 


