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Ford Motor Company is a global automotive industry leader based in Dearborn, Michigan, 

USA. Ford Motor Company manufactures and distributes automobiles across six conti-

nents. The company owns several automotive brands including Ford, Lincoln, and Mercury 

which offer a variety of cars, trucks, SUVs, cross over and many other products and services 

to the automotive consumer. 

A  LO N G -STA N D I N G  R E L AT I O N S H I P

Ford Motor Company and ESI have had a long-standing relationship since the early nineties. 

It is then that Ford Motor Company started using PAM-CRASH for advanced biomechanics 

simulation in research and development, and it still does today. PAM-CRASH is ESI’s structural 

crash analysis application software, included in Virtual Performance Solution.

Ford used PAM-CRASH for biomechanics research since the early 1990s.  The project started 

with human head injury modeling and carried on building the whole human body model.  

Ford is one of the few carmakers developing human body modeling techniques today. With 

these technologies, virtual human crash tests can be realized. The virtual human models 

are savvy alternatives to study the dynamic responses of real humans during blunt impacts, 

since using actual human subjects for physical testing is undesirable, if not impossible.

Ford uses PAM-CRASH 
for human modeling to advance 
automotive safety research

T H E  C H A L L E N G E
. �Understand occupant impact injury 
mechanisms during vehicle crashes

. �Apply research & development 
findings at an industrial level

. �Participate in NHTSA* and US 
government industry meeting to 
improve safety regulation

. �Pursue research to better define 
occupant injury criteria

* �National Highway Traffic Safety Administration in 
the USA

T H E  B E N E F I T S
. �Successfully develop a realistic human 
body model using Finite Element 
Method

. �Provide primary research tool for 
occupant impact simulation

T H E  S T O RY

“PAM-CRASH is a tailored 

simulation tool for advancing 

researches in biomechanics in 

replacement of impact tests 

with human body models.”

Dr. Jesse Ruan, Technical Specialist, 
Biomechanics and Human Body 
Modeling at Ford Motor Company

Crash Simulation with Dummy Model Crash Simulation with Human Body Model

Featuring PAM-CRASH



All PAM- and SYS- product names as well as other products belonging to ESI’s portfolio are tradenames or trademarks of ESI Group, except specified proprietary mention. All other trademarks are the property of their respective owners - Specifications are subject to change without notice.
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A B O U T  E S I  G RO U P

ESI is a pioneer and world-leading provider in virtual prototyping that take into account the physics of materials. ESI has developed an extensive suite of 
coherent, industry-oriented applications to realistically simulate a product’s behavior during testing, to fine-tune manufacturing processes in accordance 
with desired product performance, and to evaluate the environment’s impact on performance. ESI’s solutions fit into a single collaborative and open 
environment for End-to-End Virtual Prototyping, thus eliminating the need for physical prototypes during product development. The company employs over 
750 high-level specialists worldwide covering more than 30 countries. ESI Group is listed in compartment C of NYSE Euronext Paris. For further information, 
visit www.esi-group.com. 

E U RO P E

ESI Group
Headquarters
100-102 Avenue de Suffren
75015 Paris
FRANCE
T. +33 (0)1 53 65 14 14
F. +33 (0)1 53 65 14 12

CZECH REPUBLIC 
& EASTERN EUROPE
MECAS ESI
Brojova 2113/16

326 00 Pilsen

Czech Republic

T. +420 377 432 931

F. +420 377 432 930 

FRANCE
ESI France
Parc d’Affaires Silic

99, rue des Solets - BP 

80112

94513 Rungis cedex

France

T. +33 (0)1 49 78 28 00

F. +33 (0)1 46 87 72 02

GERMANY
ESI GmbH
Mergenthalerallee 15-21

D-65760 Eschborn

Germany

T. +49 (0)6196 9583 0

F. +49 (0)6196 9583 111

ITALY
ESI Italia
Via San Donato 191

40127 Bologna

Italy

T. +39 0516335577

T. +39 0516335578

F. +39 0516335601 

SPAIN
ESI Group Hispania
Parque Empresarial Arroyo 

de la Vega

C/ Francisca Delgado, 

11 – planta 2ª

28108 Alcobendas (Madrid)

Spain

T. +34 91 484 02 56

F. +34 91 484 02 55

SWITZERLAND
Calcom ESI
Parc Scientifique  

EPFL / PSE-A

1015 Lausanne-EPFL

Switzerland

T. +41 21 693 2918

F. +41 21 693 4740

BENELUX 
& SCANDINAVIA
ESI Group Netherlands
Radex Innovation Centre

room 4.57

Rotterdamseweg 183 C

2629 HD Delft

The Netherlands

T. +31 (0)15 268 2501

F. +31 (0)15 268 2514

UNITED KINGDOM
ESI UK
1 Robert Robinson Av.

The Magdalen Centre

Oxford Science Park

Oxford OX 4 4GA

United Kingdom

T. +44 (0) 1865 784 830

F. +44 (0) 1865 784 826

SOUTH AMERICA
ESI South America
Av. Pedroso de Morais, 

1619 cj.312

São Paulo 

SP CEP 05419-001

Brazil

T./F.+55 (011) 3031-6221

USA
ESI North America
32605 W 12 Mile Road

Suite 350

Farmington Hills, MI 

48334-3379

USA

T. +1 (248) 381-8040

F. +1 (248) 381-8998

USA
ESI North America
6767 Old Madison Pike

Suite 600

Huntsville, AL 35806

USA

T. +1 (256) 713-4700

F. +1 (256) 713-4799

CHINA
ESI China
Room 16A,

Base F Fu Hua Mansion

No. 8 Chaoyangmen 

North Avenue

Beijing 100027

China

T. +86 (10) 6554 4907

F. +86 (10) 6554 4911 

INDIA
ESI India 
Indrakrupa #17, 100 feet 

ring road

3rd phase, 6th block, 

Banashankari 3rd stage

Bangalore 560 085

India 

T. +91 98809 26926

F. +91 80401 74705

JAPAN
ESI Japan  
5F and 16F Shinjuku Green 

Tower Bldg, 6-14-1,  

Nishi-Shinjuku

Shinjuku-ku, Tokyo 160-0023

Japan

T. +81 3 6381 8490 / 8494

F. +81 3 6381 8488 / 8489

KOREA
Hankook ESI
157-033,  5F MISUNG 

bldg., 660-6,

Deungchon-3Dong, 

Gangseo-ku,

Seoul

South Korea

T. +82 2 3660 4500

F. +82 2 3662 0084

SOUTH-EAST ASIA
ESI Group South-East Asia 
12, Jalan Dato Haji Harun,

Taman Taynton, Cheras

56000 Kuala Lumpur

Malaysia

T. +60 (12) 6181014

A M E R I CA S A S I A

info@esi-group.com

A B O U T  F O R D  M OTO R  CO M PA N Y

Ford Motor Company, a global automotive industry leader based in Dearborn (MI, USA), manufactures or distributes automobiles across six continents. With 
about 200,000 employees and about 90 plants worldwide, the company's automotive brands include Ford, Lincoln and Mercury. The company provides financial 
services through Ford Motor Credit Company. For more information regarding Ford's products, please visit www.ford.com.

To find out more on about ESI’s biomechanics and safety offer, please visit: www.esi-group.com/biomechanics  

D E F I N I N G  I M PAC T  I N J U RY  C R I T E R I A

Ford Motor Company uses PAM-CRASH mostly to perform 

impact biomechanics research. Engineers set up model and 

related parameters to measure the impact responses of the 

vehicle and different parts of the occupant - including brain, 

chest, thorax, abdomen and low extremity - during vehicle 

crashes. 

The starting point of the project is brain injury modeling, 

which is obviously of high importance and complexity in 

vehicle safety. Then the rest of the body is modeled.

It is a very important aspect to have the model as close as 

possible to the real human, and that includes accurate model 

geometry and human-like material properties. 

Stress-strain analysis are performed on the deformable model, 

as stresses/strains are the physical parameters related to injury, 

recovery, and growth of biological tissues. 

Injury criteria are then defined once the mechanisms of injury 

are known through the impact simulations with the human 

body model.

Human Head Injury Finite Element Model


