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Overview  

Å Introduction  

Å Application specific structural adhesive  

Å Benefits of Crash Durable Adhesives (CDA) 

Å CDA modeling and simulation 

Å Full vehicle CDA application and evaluation  

ð Stiffness improvement studies  

ð Frontal Offset Deformable barrier  

ð IIHS Side Impact 

Å Conclusions 
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Dow Automotive Systems  

ü Dow Automotive Systems is a technology-driven 

solutions provider offering  

Ç Safety and health performance  

Ç Improved energy efficiency  

Ç Reduced exhaust emissions 

Ç Enhanced quality and appeal 

One part highly toughened CDA 
BETAMATETM 

Epoxy based 
(Crash Durable Structural Adhesive) 

Composite bonding 
 
Epoxy or PU based 

Two part repair CDA 
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Market Drivers and Benefits  

BETAMATEÊ Structural Adhesives  

Durability  

Acoustic Comfort  

Driving Comfort  

Safety  

Environment  

Cost reduction  

ÅIncreased static and dynamic stiffness, improved ride and handling  

ÅEnabling weight reduction by optimum use  
Å  High strength steel  
Å  Panel thickness reduction  
Å  Multi material design  

ÅSpot welding and ñotherò joining optimization  

ÅMass reduction up to 10 kg/vehicle  

ÅProcess speed improvement of between 50 and 100 %  

ÅConservation and retention of properties over the vehicle life                       

ÅEnhanced load transfer and energy management capability  

ÅReduction of structural born noise  
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1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Wash-off resistant CDA  
ÁHigh viscous yield, low 

viscosity 

ÁCDA and semi-CDA 

ÁHumidity resistant 

Optimized adhesion  
ÁCohesive failure mode on 

CRS and GA 

ÁHigh impact 

ÁHumidity resistant 

Streamable CDA 
ÁLowest viscosity 

ÁHigh impact 

ÁHumidity resistant 

ÁHigh application 

speed 

ÁJet spray 

Normal CDA  
ÁHigh viscosity 

ÁCDA and semi-

CDA 

Low viscous CDA 
ÁHigh impact 

ÁHumidity resistant 

ÁHigh application 

speed 

Daimler A-, S class 

BMW 7 series 

AUDI A4 

BMW 5 series 

AUDI A8 

Daimler E-, S-, C-class 

BMW 5 and 7 Series 

GM Epsilon platform 

First to market 

History of Practiced CDA Bonding  
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Epoxy Adhesive Classification  

Toughened 

Standard 

RT Tensile Behavior 

RT Lap Shear Behavior 

Standard Toughened 
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Effect of CDA on Energy Absorption  

Test conditions 

Room temperature 

110 kg impacting section at 

initial speed of 11 m/sec 

 

Geometry 

50x140 mm section 

380 mm long 

30 mm spot weld pitch 
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Adhesive Modeling and Correlation  

 

Profile thickness:   1.0 mm 
Bondline thickness:  0.35 mm 
Impactor mass:  32.66 kg (72 lbs) 
Impactor speed:  8.81m/s (19.71 mph) 

BLT: Bond line thickness Modeling:  

- Gurson material model captures 

the CDA behavior 

- Bond line thickness 0.3-0.5 mm 

- Tied contact definition  

 

 

 

Correlation:  

- Bonded closed box subjected to     

axial load  

- Cohesive failure of adhesive  

- F-D curve comparison in 

agreement 
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òDemonstratoró Car Project 
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Bending    Torsion 

Static and Dynamic Stiffness  
























