PROPERTIES OF ACRYLIC
	Acrylic
	 



		

	State:
multipolymer

Application:
molding and extrusion compounds

Material Properties
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 Mechanical Properties
Conditions
State 1
State 2
ASTM
Elastic Modulus (MPa)

  2070 - 2967
 tensile

 

D638

Flexural Modulus (MPa)

  2001 - 2760
  23 ºC
 

D790

Tensile Strength (MPa)

  38 - 57
at break

 

D638

Compressive Strength (MPa)
at yield or break

  52 - 80
 

 

D695

Flexural Strength (MPa)
at yield or break

  63 - 90
 

 

D790

Elongation at break (%)

  5 - 28

 

 

D638

Hardness

  22 - 56

 Rockwell 

 

D638

Izod Impact (J/cm of notch)
1/8" thick specimen unless noted

  0.5 - 1.3
 

 

D256A

 Thermal Properties
Conditions
Pressure
State
ASTM
Coef of Thermal Expansion (10-6/ºC)

  44 - 50
 

 

D696

Deflection Temperature (ºC)

  83 - 90
  1.82 MPa
 

D648

Thermal Conductivity (W/m-ºC)

 0.222
 

 

C177

 Physical & Electrical Properties
Conditions
State
ASTM
Specific Gravity

 1.11 - 1.12
 

D792

Water Absorption (% weight increase)

 0.3

 after 24 hrs

D570

 Processing Properties
Conditions
Type
ASTM
Melt Flow (gm/10 min)

 2 - 14
 

D1238

Melting Temperature (ºC)

  80 - 105
 Tg, amorphous

 

Processing Temperature (ºC)

 205 - 260
 injection molding

 

 194 - 244
 extrusion

 

Molding Pressure (MPa)

  35 - 138
 

 

Linear Mold Shrinkage (cm/cm)

 0.004 - 0.008

 

D955



	


Reference: http://www.efunda.com/materials/polymers/properties/
Optical Properties of Plastics

 

Light Transmission


Plastics differ in their ability to transmit light.  Some plastics are transparent, exhibiting optical properties similar to glass.  Other plastics are opaque, and do not allow any light to pass through.  Translucent plastics allow some light to pass through them, but the images are cloudy and unfocused.  Lastly, some plastics are semi-opaque, allowing enough light to pass through them to be able to make out shadows and vague outlines.  Since the boundaries between these different light transmission values are unclear, there are some rules of thumb.  If a newspaper is placed on the other side of the plastic, and it can be easily read, the plastic is transparent.  If it is cloudy and cannot be read, but general shapes can be distinguished, then the plastic is translucent.  If only vague shadows can be discerned, the plastic is semi-opaque.  If no light is transmitted, the plastic is opaque.


Some plastics used for their transparency properties are acrylic, polycarbonate, and polystyrene.  Some examples of parts are plastic lenses for eyeglasses, bullet proof glass, and automobile headlight assemblies.  Unlike glass, extended exposure to UV light degrades the polymers, causing plastics to yellow and become cloudy.  


The polymer crystallinity of the plastic plays a major role in determining the optical properties of plastic.  In a highly crystalline polymer like high density polyethylene and polypropylene, the polymers fold up and form orderly crystals at the plastic solidifies after being melted.  These polymer crystals are approximately the same size as the wavelength of visible light, causing the light to scatter.  As a crystalline material is melted, if does not have any fillers that will scatter light, it will change from opaque to transparent because the crystalline structure disappears.  Amorphous polymers, like acrylic, polycarbonate, and polystyrene do not form crystals; they are naturally transparent.  In general, transparent polymers are noncrystalline and translucent polymers are crystalline.  This not the case in crystalline PET (soda bottles), which is transparent because the crystal size is not visible light's wavelength.  Fillers and additives will usually decrease the light transmission of a plastic.

 

Index of Refraction 


The index of refraction is a measure is how much light bends when it hits an object.  If the object has in index of refraction near that of air, the object will be transparent.  Glass, polycarbonate, polystyrene, and acrylic all have indices of refraction close to air.  When making transparent parts, designers must be careful to keep materials with the same index of refraction together, or else the light will bend in different direction and distort the image.

Acrylic is 17 times stronger than glass and will flex instead of shatter. This makes it virtually childproof. Because the seams are stronger and the aquarium is more flexible, you can count on having an acrylic aquarium longer. It's also clearer than glass, and is a better insulator than glass, which means it takes less energy to heat the aquarium. Acrylic weighs half as much as glass, and the bent corners and fewer seams on an acrylic aquarium adds a sleek design to the tank. 
One drawback of acrylic aquariums is the tendency for scratches. However, scratches can be removed or lightened from acrylic whereas it is impossible to remove a scratch from glass. Because acrylic aquariums can scratch easily, only those scrubbers that indicate "can be used on acrylic" should be used. Never use an ammonia product when cleaning the outside of an acrylic aquarium because ammonia will crystallize acrylic. Use only a vinegar and water solution for cleaning the outside of an acrylic aquarium. 
Because of their design, acrylic aquariums typically come with a full hood and fluorescent fixture that matches the particular aquarium. Therefore, when comparing acrylic aquariums to glass aquariums, remember to figure in the cost of the hood and light if you are considering a glass unit. 
