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TEST IDEA 
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Ductility and brittleness

 Ductility 
 is the ability of a material to undergo a visible enduring 

deformation through elongation (decreasing of cross section 
area). 

 It expresses the extent to which the material can be 
plastically deformed without fracture. 

 The opposite material behavior is brittleness.

 Typical for a brittle fracture
 is a very low plastic deformation. 

 The ductility and brittleness depend on
 The special cohesive characteristics of the sample. 
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Definitions 



Adhesion and Cohesion
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 Adhesion is defined as 
 The attraction process between unlike

molecules that are brought into contact in such 
way that the adhesive binds to the applied 
surface or substrate. 

 Cohesion is defined as 
 The attraction process between similar

molecules

 Mainly as the result of chemical bonds that are 
formed between the individual components of 
the substance. 



Test ideal and brittleness

 The ductility test measures asphalt binder ductility by stretching a 
standard-sized briquette of asphalt binder to its breaking point.

 The stretched distance in centimeters at breaking is then reported 
as ductility.
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Ductility test
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Scope 
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Significance and Use
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Apparatus 
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Procedures 

(1) at beginning

(2) at the yield point

(3) on the stage of failure
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Specific Gravity (S.G) 
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ASTM D70 
 Specific gravity is defined as

 The ratio of the mass of the material at a given 
temperature to the mass of an equal volume of 
water at the same temperature. 

 The specific gravity of pure bitumen is in 
the range of 0.97 to 1.02.

 The specific gravity of tar is approximately 
1.20.

https://elementaryengineeringlibrary.com/civil-engineering/soil-mechanics/specific-gravity-of-solids
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Procedures  



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



Ductility test

50

Procedures 

(1) at beginning

(2) at the yield point

(3) on the stage of failure
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Report  



Ductility
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Definitions 
 ASTM D113

 Standard Test Method for Ductility of 
Bituminous Materials

 Ductility is defined as
 The distance in centimeters to which a 

standard sample may elongate without 
breaking.
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ASTM D113

EIE Instruments | Ductility Testing Machine | ASTM D113 | BIS:1208 | BIS:73 | - YouTube



Requirements for Penetration Graded Asphalt Cement
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ASTM D946


