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Physical properties 

a property (as color, hardness, boiling point setting time, flow, and solubility) of 

matter not involving in its manifestation a chemical change 

ISO 6876 specifications      for dental material ( American Dental Association  

ADA ) 

setting time  

The setting process is arbitrarily divided into stages, time of initial setting and time 

of final setting, depending on the resistance to penetration by a probe. Before the 

time of initial setting, it is still possible to disturb at the time of final setting, the 

concrete has become rigid and fractures rather than flows as increasing stress is 

applied. Gilmore-type needle indenter with a mass of 100 ± 0.5 g and a flat end 2.0 

± 0.1 mm in diameter was lowered vertically onto the surface of each specimen (10 

mm width and 2 mm high) until the indentations were no longer visible 

 Color  

Esthetics is critically important in dealing with dental material. For good esthetics, 

the interaction of light with restorative materials must mimic the interaction of 

light with natural teeth. The dental restorative materials should be translucent in 

order to look like a natural tooth, and also should not be stained or changed the 

color by time; ex anterior filling and artificial teeth. Translucence: is the optical 

property that allows the light to go short way in the material before being reflected 

out again. 

The measurement of color is known as colorimetry. A variety of instruments are 

used in this field. The most sophisticated, the spectrophotometers, analyze light in 

terms of the amount of energy present at each spectral wavelength, from a three-

dimensional colour solid whose parameters are hue, value (corresponding to 

reflectance), and chroma (corresponding to purity, or saturation) 

https://www.merriam-webster.com/dictionary/parameters
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linear coefficient of thermal expansion and contraction 

Thermal expansion of the material occurs after increasing the temperature is due to 

increase the kinetic energy of the atoms and increase the vibration lead to increase 

the inter atomic spacing ,as a result the material expand grossly .After cooling the 

material contract, these changes measured by the linear coefficient of thermal 

expansion and contraction which is the change in length per unit length for 1 C° 

temperature change.  

                                  final length- original length 

        A   =         

                              original length*temp change (cm/cm .C°) 

If a balloon filled with room temperature air is brought outside on a cold weather , 

the balloon shrinks. This is a visible example of what happens to nearly all 

materials when cooled: they shrink or contract. On the other hand, most materials 

expand when heated. The coefficient of thermal expansion is a measure of this 

change in volume in relation to the change in temperature. 
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Dimensional stability 

material change shapes when they set or harden, dental materials should 

have no dimensional changes after setting 

 
 

Solubility  

Restorative materials should not dissolve in the mouth, and if it dissolves, it 

should not release toxic substances. Its measured in Mg/mm₂ .  

 

Absorption of fluids  

 Some materials will absorb water or other fluids. If it is too much or 

continued for long time, this will result in serious dimensional changes and 

the material would also be unhygienic the unit of measurement is Mg/mm₂ 
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Tissue reaction  

some restorative materials are damaging to the living tissue which is in 

contact. Dental material should not show any allergic reaction to the tissue 

and also should not provide good culture to the growth of bacteria and 

Candida albican to grow and cause infection, like soft lining materials. 

 

Thermal diffusivity  

is the measure of the speed with which a temperature change will spread 

through an object when one surface is heated. It is calculated from the 

thermal conductivity divided by the product of density and heat capacity: 

h=K/CP * 

 

Thermal conductivity  

Is the physical property that deals with heat transfer through a material by 

conductive  .It is defined as the quantity of heat in calories per second 

passing through a material 1 cm thick with cross section of 1cm₂ having a 

temperature difference of 1C° .Generally, metals are better heat conductors 

than non- metals. Unit of calculation   Cal/sec/cm2  
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Density 

The amount or mass of a material in a given volume is the density of the 

material. A common unit of density is g/cm3. Density depends on the type of 

atoms that are present (as the atomic number increases, so does the density)  

 

 
 

 

 

 

Electrical conductivity 

 is not typically thought of as an important property, but we should know which 

materials are conductive. Metals are good electrical conductors. Polymers and 

ceramics are poor conductors and are termed insulators. During electrosurgery or 

electronic pulp testing, it is important to know which restorations are conductive 

and which are not. Electrical conductivity 

Viscosity  

When placing materials, the handling characteristics of those materials are 

important. Some materials should flow easily and wet the surface. Other materials 

need to be more like putty, which can be adapted or formed into a desired shape. 

The viscosity of a material is its ability to flow. Thick or viscous liquids flow 

poorly, whereas thin liquids flow easily. Viscosity is a temperature-dependent 

property. Viscosity is measured as poise (P). Water at 20°C has a viscosity of 0.01 
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P, or 1 centipoise (cP). Impression materials have viscosities between 100,000 and 

1,000,000 cP. 

Hardness 

Enamel is the hardest biologic tissue in the human body. Hard materials resist 

scratching and indenting by soft materials. Hardness is a property that is measured 

by scientific instruments that press a special tip into the surface of the test material. 

The tip has a characteristic shape made of a very hard material, such as steel or 

diamond, as shown in below figure  The size of the indentation created is then 

measured. Hardness is calculated based on the size of this indentation. Several 

different methods can be used to measure hardness. The Brinell and Knoop 

methods are illustrated in below figure  Two other methods are called the Rockwell 

and Vickers hardness tests. The Knoop hardness number (KHN) of enamel is 350, 

whereas the KHN of dentin is 70. Some dental materials are harder than enamel. 

Porcelain has a KHN of 400 to 500. Other materials are not as hard as enamel. For 

example, acrylic denture teeth have a KHN of 20. 
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Electrochemical properties 

 The use of wide variety of metals for restorations and prosthetic devices the 

successful clinical  performance and long term durability which require adequate 

corrosion resistance in the oral environment .  

• Corrosion :is the electrochemical process and is dependent on the ability to 

conduct electrical current either by means of free electrons in metals or via 

ions in solutions.  

• Tarnish: is a surface discoloration on a metal or a slight loss or alteration of 

the surface finish or luster.  

Abrasion  

Harder materials tend to be more resistant to abrasion than softer materials. In 

dentistry, we are interested in the abrasion resistance (wear resistance) of dental 

restorations to food, opposing teeth, and other dental materials such as ceramic 

crowns or porcelain denture teeth. We are also interested in the wear of natural 

teeth opposing dental restorations. If a restorative material is too hard, it will wear 

the opposing teeth at an unacceptably accelerated pace 

Adhesion and cohesion  

Adhesion is the force which causes two or more different substances to attach 

when they are brought in contact with one another. When the molecules of the 

same substances hold together, the forces are said to be cohesion.  

 


