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When it comes to finding a manufacturing material that is tough and durable, but flexible enough to be used in an array of ways, look no further than ABS material. Not familiar with it? Here’s a breakdown of what is ABS material and how it can be used. Properties of ABS What is ABS material? ABS stands for Acrylonitrile Butadiene Styrene, which is
an opaque plastic that’s made through a process called emulsion. This happens by polymerizing styrene and acrylonitrile in the presence of polybutadiene. When the three monomers are combined, the acrylonitrile develops a polar attraction with the other two components, resulting in a tough and highly durable finished product. ABS can also be
created by using a patented process known as continuous mass polymerization. It can be made in either thick or thin forms to suit various needs. 4 Benefits of ABS Material 1. It’s durable ABS is an impact-resistant plastic that can withstand major hits without damage. 2. It’s easy to work with Although it’s tough, ABS can be easily manipulated so
you can use it for a variety of projects. It can be molded and melted during the manufacturing process as well as dyed in any color. You can also paint and glue the material later on if needed. 3. It won’t corrode ABS won’t rust over time and is unaffected by common chemicals. 4. It’s affordable Despite its longevity, ABS isn’t an expensive material to
make. Drawbacks of ABS Material There is no perfect material, so when figuring out what ABS material should be used for, consider these drawbacks. It isn’t UV resistant, so it can be damaged by sunlight. It can also be damaged by solvents. It has a low melting point and cannot be used in temperatures above 160 degrees F. It gives off
fumes/smoke when heated too much. It’s not biodegradable and must be recycled. It will degrade if put in high-friction environments. Uses of ABS Despite any drawbacks, you can find ABS plastic in a variety of items, including: Pipes Fittings Keyboard keys LEGOs and 3D building materials Vacuum parts Refrigeration parts Faceguards Hard hats
and helmets Decorative interior car parts Musical instruments Plastic children’s toys Kitchen utensils Office machines such as printers Final Thoughts As you can see, ABS material can be purposed in a variety of thicknesses and colors and is used in many different consumer goods. You can browse our variety of ABS sheets and order this FDA-
approved plastic online. As always, if you have any questions, do not hesitate to contact us to learn more. Thermoplastic polymer For other uses, see ABS (disambiguation). Acrylonitrile butadiene styrenePhysical propertiesDensity (p)0.9-1.53 g/cm3; median, 1.07 g/cm3Flammability1.00Thermal propertiesThermal conductivity (k)0.1 W/(m-K)Linear
thermal expansion coefficient («)12x10—5 K—1Chemical resistanceAcids—concentratedGoodAcids—diluteExcellentAlcoholsPoorAldehydesPoorAlkalisExcellentAromatic hydrocarbonsPoorEstersPoorHalogenated hydrocarbonsPoorKetonesPoor[1][2] Acrylonitrile butadiene styrene Monomers in ABS polymer A subset of common crosslinking motifs in
ABS ABS polymer grains Identifiers CAS Number 9003-56-9 Y ChemSpider None ECHA InfoCard 100.127.708 PubChem CID 24756 CompTox Dashboard (EPA) DTXSID70858757 Properties Chemical formula (C8H8-C4H6-C3H3N)n Density 1.060-1.080 g/cm3[3] Solubility in water Insoluble in water Related compounds Related compounds
Acrylonitrile, butadiene and styrene (monomers) Except where otherwise noted, data are given for materials in their standard state (at 25 °C [77 °F], 100 kPa). N verify (what is YN ?) Infobox references Chemical compound Acrylonitrile butadiene styrene (ABS) (chemical formula (C8H8)x-(C4H6)y-(C3H3N)z ) is a common thermoplastic polymer. Its
glass transition temperature is approximately 105 °C (221 °F).[4] ABS is amorphous and therefore has no true melting point. ABS is a terpolymer made by polymerizing styrene and acrylonitrile in the presence of polybutadiene. The proportions can vary from 15% to 35% acrylonitrile, 5% to 30% butadiene and 40% to 60% styrene. The result is a long
chain of polybutadiene crisscrossed with shorter chains of poly(styrene-co-acrylonitrile). The nitrile groups from neighboring chains, being polar, attract each other and bind the chains together, making ABS stronger than pure polystyrene. The acrylonitrile also contributes chemical resistance, fatigue resistance, hardness, and rigidity, while
increasing the heat deflection temperature. The styrene gives the plastic a shiny, impervious surface, as well as hardness, rigidity, and improved processing ease. The polybutadiene, a rubbery substance, provides toughness and ductility at low temperatures, at the cost of heat resistance and rigidity.[2] For the majority of applications, ABS can be
used between —20 and 80 °C (—4 and 176 °F), as its mechanical properties vary with temperature.[5] The properties are created by rubber toughening, where fine particles of elastomer are distributed throughout the rigid matrix. ABS provides favorable mechanical properties such as impact resistance, toughness, and rigidity when compared with
other common polymers.[2] A variety of modifications can be made to improve impact resistance, toughness, and heat resistance. The impact resistance can be amplified by increasing the proportions of polybutadiene in relation to styrene and also acrylonitrile, although this causes changes in other properties. Impact resistance does not fall off
rapidly at lower temperatures. Stability under load is excellent with limited loads. Thus, by changing the proportions of its components, ABS can be prepared in different grades. Two major categories could be ABS for extrusion and ABS for injection molding, then high and medium impact resistance. Generally ABS would have useful characteristics
within a temperature range from —20 to 80 °C (—4 to 176 °F).[5] Lego bricks are made from ABS.The Citroén Méhari's body panels are made from ABS.The Olivetti Valentine, designed by Ettore Sottsass The final properties will be influenced to some extent by the conditions under which the material is processed to the final product. For example,
molding at a high temperature improves the gloss and heat resistance of the product whereas the highest impact resistance and strength are obtained by molding at low temperature. Fibers (usually glass fibers) and additives can be mixed in the resin pellets to make the final product strong and raise the maximum operating temperature as high as

80 °C (176 °F). Pigments can also be added, as the raw material's original color is translucent ivory to white. The aging characteristics of the polymers are largely influenced by the polybutadiene content, and it is normal to include antioxidants in the composition. Other factors include exposure to ultraviolet radiation, which additives are also
available to protect against. ABS polymers are resistant to aqueous acids, alkalis, concentrated hydrochloric and phosphoric acids and animal, vegetable and mineral oils, but they are swollen by glacial acetic acid, carbon tetrachloride and aromatic hydrocarbons and are attacked by concentrated sulfuric and nitric acids. They are soluble in esters,
ketones (such as acetone), chloroform, and ethylene dichloride.[6] They also offer poor resistance to chlorinated solvents, alcohols and aldehydes.[2] Even though ABS plastics are used largely for mechanical purposes, they also have electrical properties that are fairly constant over a wide range of frequencies. These properties are little affected by
temperature and atmospheric humidity in the acceptable operating range of temperatures.[7] ABS is flammable when it is exposed to high temperatures, such as those of a wood fire. It will melt and then boil, at which point the vapors burst into intense, hot flames. Since pure ABS contains no halogens, its combustion does not typically produce any
persistent organic pollutants, and the most toxic products of its combustion or pyrolysis are carbon monoxide and hydrogen cyanide.[8] ABS is also damaged by sunlight; this caused one of the most widespread and expensive automobile recalls in US history due to the degradation of the seatbelt release buttons.[9][10] ABS can be recycled, although it
is not accepted by all recycling facilities.[11][12][failed verification] ABS is one of many types of thermoplastic with biomedical applications, with injection-molded components being easy to manufacture for single use. It can be sterilized by gamma radiation or ethylene oxide (EtO).[13] Typical mechanical properties of ABS[2] Property Value Young's
modulus (GPa) 2.28 Tensile strength (MPa) 43 Flexural modulus (GPa) 2.48 Flexural strength (MPa) 77 Notched Izod (k]J/m) 0.203 Heat deflection temperature, 1.81 MPa, (C) 81 Yellowing in ABS plastic occurs when it is exposed to UV light or excessive heat, which causes photo-oxidation of polymers that breaks polymer chains and causes the plastic
to yellow and become brittle.[14] Most ABS is opaque because its components have different refractive indices. Acrylonitrile and styrene make ABS stiff. Butadiene particles are elastic and make ABS impact resistant. Adding methyl methacrylate (MMA) helps to bring the refractive indices closer together, making it transparent, while reducing the
product's impact resistance compared to impact grades of ABS. However, the resulting MABS product can still outperform polystyrene, SAN and PMMA (acrylic) for impact resistance.[15][16] ABS is derived from acrylonitrile, butadiene, and styrene. Acrylonitrile is a synthetic monomer produced from propylene and ammonia; butadiene is a
petroleum hydrocarbon obtained from the C4 fraction of steam cracking; styrene monomer is made by dehydrogenation of ethylbenzene, a hydrocarbon obtained in the reaction of ethylene and benzene. According to the European plastic trade association PlasticsEurope, industrial production of 1 kg (2.2 1b) of ABS resin in Europe uses an average of
95.34 M] (26.48 kW-h) and is derived from natural gas and petroleum.[17][18] ABS is manufactured in a variety of grades, but for precision machining of ABS structural parts, it is recommended to use Machine Grade ABS. Machine Grade ABS is easily machined via standard techniques, including turning, drilling, milling, and sawing. ABS parts can be
welded together by heating the joint surfaces until they begin to melt; reinforcement can be applied to such a joint by melting a thin ABS rod. ABS parts can also be chemically affixed to each other, and to other sufficiently similar plastics, by means of solvents.[19] An ABS bell manufactured with a 3D printer ABS was patented in 1948 and introduced
to commercial markets by the Borg-Warner Corporation in 1954.[20] ABS's light weight and ability to be injection molded and extruded make it useful in manufacturing products such as drain-waste-vent (DWV) pipe systems. Musical instruments such as plastic recorders, oboes, and clarinets, and some parts for piano actions, are commonly made out
of ABS, as are computer keyboard keycaps.[21] Other uses include golf club heads (because of its good shock absorbance), automotive trim components, automotive bumper bars, binoculars and monoculars, inhalers, nebulizers,[22] non-absorbable sutures, tendon prostheses, drug-delivery systems tracheal tubes,[13] enclosures for electrical and
electronic assemblies (such as computer cases), protective headgear, whitewater canoes, buffer edging for furniture and joinery panels, luggage and protective carrying cases, pen housings, and small kitchen appliances. Toys, including LEGO (Lego bricks have primarily been made from ABS since 1963[23]) and Kre-O bricks, are a common
application.[24][25] ABS plastic ground down to an average diameter of less than 1 micrometer is used as the colorant in some tattoo inks.[26] When extruded into a filament, ABS plastic is a common material used in 3D printers,[27] as it is cheap, strong, has high stability and can be post-processed in various ways (sanding, painting, gluing, filling
and chemical smoothing). When being used in a 3D printer, ABS is known to warp due to shrinkage that occurs while cooling during the printing process. The shrinking can be reduced by printing inside an enclosure on a heated print surface, using an adhesive such as a glue stick or hairspray to ensure the first layer of the print is well stuck to the
print surface, or printing with a brim/raft at the base of the print to help increase adhesion to the print surface.[28] ABS is only used in FFF/FDM 3D printers, as resin 3D printers can not melt plastic. Particular forms of ABS filaments are ABS-ESD (electrostatic discharge) and ABS-FR (fire resistant), which are used in particular for the production of
electrostatically sensitive components and refractory prefabricated parts. ABS plastic is also used in the manufacture of the iconic Lamy Safari fountain pen due to its hard and relative strength. ABS is stable to decomposition under normal use and polymer processing conditions. Exposure to carcinogens due to normal use and processing is well below
workplace exposure limits.[29] However, if the temperature reaches 400 °C (750 °F), ABS can decompose into its constituents: butadiene (carcinogenic to humans), acrylonitrile (carcinogenic to humans), and styrene (reasonably anticipated to be a human carcinogen).[29] Ultrafine particles (UFPs) may be produced at lower temperatures (such as in
3D printing).[30] Concerns have been raised regarding airborne UFP concentrations generated while 3D printing with ABS, as UFPs have been linked with adverse health effects, some of which may result from tissue obstruction in the kidneys, lungs, and intestines caused by a buildup of UFPs.[31][32] Manufacturing portal Polylactic acid (PLA) -
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use the material. The use of thermoplastics in creating tons of everyday utility products is not new. Their large scale usability is mainly because of their ability to turn to liquid (and not burn) after reaching a certain temperature. ABS plastic, for example, can be liquefied at 221 degrees Fahrenheit and then cooled and reheated again. ©iosp.org This
single property makes thermoplastics like ABS a great material for modern molding processes like plastic injection molding. Before the use of thermoplastics, thermosets were used for various manufacturing processes. However, thermosets have a serious limitation. Heating a thermoset once brings about an irreversible chemical change which
causes them to set. A second heating of the thermoset plastic makes them burn. The recyclability is hence zero as compared to thermoplastics like ABS which can be repeatedly heated and remolded into desired shapes. What is ABS Plastic? ABS plastic or Acrylonitrile Butadiene Styrene is an amorphous, impact-resistant, opaque thermoplastic that
is widely used in the plastic industry. As the name suggests, the thermoplastic is made out of three monomer units: Acrylonitrile: A synthetic monomer produced from ammonia and propylene. Butadiene: A monomer that results as a bi-product along with ethylene when produced from steam crackers. Styrene: A monomer produced by
dehydrogenation of ethylbenzene. ©3dinsider.com Each monomer unit lends separate properties to the thermoplastic. While Acrylonitrile contributes to its high chemical and heat resistance properties, Butadiene adds strength and toughness and Styrene offers properties like rigidity and processability. Key properties ABS plastic is considered very
strong structurally. This makes it an ideal choice for various applications that need strong and stiff plastic that is resistant to external strength impacts. It is highly used in applications like protective housings, camera housings, stiff packagings, etc which need to be structurally sturdy. Physical properties of ABS plastic: Following are the key physical
properties of ABS plastic: High impact resistance High rigidity Heat and chemical resistance High electrical insulating properties Abrasion and stain resistance Structural/Dimensional stability Good surface brightness Weldability/Moldability Chemical properties of ABS plastic: Following are some important chemical properties of ABS thermoplastic:
Chemical formula: (C8H8)x- (C4H6)y-(C3H3N)z) Excellent resistance to acids and alkalis (in diluted form) Reasonable resistance to aliphatic hydrocarbons Liquefying temperature (glass transition): 105 °C (221 °F) Injection molding temperature: 204 - 238 °C (400 - 460 °F) Poor resistance to alcohols, halogenated hydrocarbons, aromatic
hydrocarbons. Mechanical properties of ABS plastic: Electrical properties of ABS plastic: Dielectric Constant: 2.7- 3.2 Dielectric Strength: 15.7 -34kV/mm Arc resistance: 60-120 sec Dissipation factor: 50 - 190 x 10-4 Volume Resistivity: 14 - 16 x 1015 Ohm.cm For use in various commercial products, ABS plastic, like most other thermoplastics, is
modified by the addition of additives and also by sometimes varying the ration of all three monomer units present in it. © omnexus.specialchem.com The addition of additives (like fibers, fillers, PVC, minerals, heat stabilizers, lubricants, etc) produce varying material properties and hence result in different grades of the thermoplastic like high and
medium impact grade, heat resistant grade, fire retardant grade, electroplatable grades, etc. While ABS plastic has some excellent properties that make it a highly demanded thermoplastic in the manufacturing industries, some limitations need to be carefully noted as well. Poor solvent resistance (particularly alcohol, esters, etc), low dielectric
strength, poor weathering resistance, easy to scratch, etc are some limitations of using ABS. That said, most of these limitations are modified or overcome by plastic manufacturers by blending ABS plastic with other polymers like PVC, PA, PC, etc. Various ABS plastic blends can be prepared by experienced manufacturers. Toxicity ABS is considered
relatively non-toxic and hence harmless thermoplastics. No known adverse health effects as a result of exposure to ABS plastic have yet been reported. It contains no known carcinogens, does not leach and is stable. It is hence a safe plastic for making kids toys and similar products. However, ABS is not suitable for use as medical implants fie to
various other limitations. As mentioned again, ABS plastic is completely recyclable and largely biocompatible. This is the reason why it can easily be blended with other materials to produce different commercial products that are high in quality and yet, cost-effective. Manufacturing Process As mentioned earlier in the article, ABS Plastic is a
combination of three separate monomer units, namely: Acrylonitrile, Butadiene, and Styrene. It is polymerized using the process of emulsion. Other processes like mass polymerization etc are also used to create ABS thermoplastic. However, emulsification remains the most common global process for the creation of ABS plastic. Additionally, most
industries use old pre-created ABS plastic products as a starting material for creating ABS plastic. Due to its 100% recyclability, ABS plastic products can be heated, liquified and remolded into new products multiple times. Applications ABS finds use in multiple commercial and industrial applications. Its properties like resistance to chemicals, heat
and physical impacts make it a great material for various products. ABS plastic is fairly easy to machine. Its low melting point makes it a great choice for modern molding techniques like the plastic injection molding process or even the 3D printing process. It is hence a good choice for high heat situations. Further, the low cost of ABS plastic also
adds to its popularity. ©ebay.com All of the aforementioned characteristics as well as properties of ABS plastic make it a good base material for various applications in a wide range of industries like automotive, electrical appliances, sports equipment, toys, building, and construction, etc. Following are some of the popular applications of ABS plastic:
Various automotive parts that look for weight reduction factors consider ABS thermoplastic as a great substitute for metals. Commonly used parts include dashboard components, seat backs, seat belt parts, door loners, handles, instrument panels, pillar trim, etc. Multiple every day use home appliances and consumer goods like control panels,
housings for vacuum cleaners, food processors, refrigerator liners, etc make use of ABS. Electrical and electronic applications like computer keyboards, electronic enclosures, etc. Construction applications like pipes and fittings are made using ABS plastic. This is because of its properties like high impact strength, resistance to rust and corrosion.
Music instruments, sports equipment, etc. Gardening tools. Legos and other plastic toys. Medical applications like nebulizers, compressors, etc. Use of ABS for 3D printing and prototype development 3D printing processes carried out by using FDM machines (fused deposition modeling) utilize ABS plastic. ABS is mostly chosen because of the ease of
machinability. The material is easy to glue and decorate which makes it a good choice for prototyping. Due to the good surface finish of ABS, it is relatively easier to produce good cosmetic appearances in terms of color and texture. Benefits of ABS plastic Coming down to the benefits of ABS plastic in comparison to other available plastic resins. So
why is ABS one of the most commonly used plastics, especially when it comes to products manufactured by injection molding technology? As mentioned earlier in the article, the chemical, physical, mechanical and electrical properties of ABS plastic give it some unique characteristics. It’s relatively low melting point and low gas transition temperature
makes it an easy to use material for plastic injection molding. ABS can be easily liquefied and molded into complex shapes through injection molding techniques. Its 100% recyclability makes it possible to be melted again and again and reshaped without any chemical degradation or burning. ABS is considered a very “safe to handle” plastic since it
cools down and hardens quickly. Further, it is relatively easy to manipulate, paint and decorate which makes it a preferred choice for products that depend on a high-quality finish. Its strong impact resistance, heat resistance, and shock absorbance make it a preferred choice for applications that require structure, form, and sturdiness. The
lightweight and scratch-resistant characters make it a good choice for automotive applications. Since the need here is to substitute metals with an excellent finish lightweight plastic material, ABS works as a wonderful alternative. Finally, its reasonably low production costs make it a very economical solution and choice amongst various other
thermoplastic options available in the market. Final words: Various thermoplastics serve different purposes based on their physical, chemical, mechanical, and electrical properties. Picking the right plastic material for a particular application requires a thorough understanding of the material. ABS plastic sheet is a versatile thermoplastic that offers
a low cost, high-quality alternative to various other materials in the market. Its ease of use, cost-efficiency, and various unique properties make it a popular choice across various industry sectors. Acrylonitrile Butadiene Styrene, or ABS, is an opaque thermoplastic. It is an amorphous polymer comprised of three monomers, acrylonitrile, butadiene and
styrene. ABS is most commonly polymerised through the emulsification process or the expert art of combining multiple products that don’t typically combine into a single product.When the three monomers are combined, the acrylonitrile develops a polar attraction with the other two components, resulting in a tough and highly durable finished
product. The different amount so f each monomer can be added to the process to further vary the finished product.The versatility of ABS plastic properties contributes largely to its popularity across several industry sectors. From computer keyboard keys to LEGO, products made from ABS can be found all around the world in multiple domestic,
commercial and specialist settings.ABS material PropertiesThe acrylonitrile in ABS provides chemical and thermal stability, while the butadiene adds toughness and strength. The styrene gives the finished polymer a nice, glossy finish. ABS has a low melting point, which enables its easy use in the injection moulding process and 3D printing. It also
has high tensile strength and is very resistant to physical impacts and chemical corrosion, which allow the finished plastic to withstand heavy use and adverse environmental conditions.ABS can be easily moulded, sanded and shaped, while its glossy surface finish is highly compatible with a wider range of paints and glues. ABS plastics takes colour
easily, allowing finished products to be dyed in exact shades to meet precise project specifications.ABS applicationsAs well as its uses in computer keyboard components and LEGO bricks, ABS is commonly used to make plastic face guards for wall sockets and protective housing for power tools. It is commonly used in the automotive field too, for items
such as plastic alloys and decorative interior car parts. In the construction industry, ABS comes into its own in the manufacture of plastic tubing and corrugated plastic structures. It can be cut to size and comes in a wide range of colours and finishes. It also comes in handy in the manufacture of protective headgear such as hard hats and helmets.
Other common uses for the ABS thermoplastic polymer include printers, vacuum cleaners, kitchen utensils, faxes, musical instruments (recorders and plastic clarinets, to name just two) and plastic toys.Plastic items designed to live outside are often made from ABS as well since the versatile thermoplastic can stand up well to rain, storms and winds.
However, to prolong its life outdoors, it must be adequately protected from UV rays and exposure to more extreme weather conditions. Its relatively cheap production costs also enable it to be used cost-effectively for producing prototypes and plastic preview models.More recently, ABS has been playing a key role in the rise and rise of 3D

printing. ABS parts are readily available and can be easily moulded to create a desired form and effect. ABS can also be electroplated to enable even more options for its use. 3D printers are fast becoming a commonplace sight across manufacturers, educational institutes and even home-based printing businesses and other entrepreneurial
initiatives.AdvantagesThere are many ABS plastic advantages, from the reasonable production costs to its sturdy, aesthetically pleasing structure. Its ability to withstand being heated and cooled multiple times make it highly suitable for recycling. ABS is versatile in the range of colour and surface texture options that can be achieved and it can be
manufactured to a very high-quality finish. It is lightweight and suitable for a vast range of applications. Finally, ABS has low heat and electricity conductivity that is especially helpful for products requiring electrical insulation protection. It also offers excellent impact resistance and can absorb shock effectively and reliably.DisadvantagesTo
counterbalance these advantages, some ABS plastic disadvantages do exist. Its low melting point renders it inappropriate for high-temperature applications and medical implants. It has poor solvent and fatigue resistance too and doesn’t stand up so well to UV exposure and weathering unless it is properly protected. Its low conductivity means that it
cannot always be used in situations where this would prove a hindrance to the overall design. When burned, the ABS material gives off a high smoke generation, which could cause concerns around air pollution. While disadvantages like these do exist, if ABS is used in applications where it is not vulnerable to the limitations listed above, it can prove a
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PlasticLearn about some of the ways in which ABS is utilized.ABS stands for acrylonitrile butadiene styrene. ABS plastic is made when acrylonitrile and polystyrene monomers are polymerized with butadiene rubber to create acrylonitrile butadiene styrene (ABS). This blending is typically accomplished using an emulsification process. Materials that
would otherwise not mix are formulated into a single cohesive product (think milk, where fats, oil, and water do not separate out of solution but exist as a homogenous mixture). There are also patented formulation processes such as continuous mass polymerization, but emulsification is typically the standard approach utilized in creating ABS
plastic.The acrylonitrile in ABS adds to chemical resistance, fatigue resistance, hardness, and rigidity, increasing the heat deflection temperature. The styrene makes ABS shiny, hard, rigid, and easy to process. The polybutadiene in ABS is a rubbery substance that makes it tough and ductile at low temperatures.This article explains nine uses of ABS
plastic and if ABS plastic is good quality. It also addresses whether ABS can be recycled and if ABS plastic is harmful. ABS plastic manufactured by XometryBecause ABS is inexpensive and durable, it is often used to manufacture gardening tools. Miniature shovels, rakes, hoes, claws, and other hand tools are often fabricated from ABS to provide for a
low-cost, lightweight set of tools managing the garden. It is also a first-choice material for plastic toys as it is rugged and colorful.2. Musical InstrumentsABS plastic is often used to manufacture musical instruments such as recorders and plastic clarinets, as well as tambourines, harmonicas, flutes, bugles, and percussion instruments, to name a few.3.
Medical ApplicationsABS is not used for medical implants but has many other medical applications. ABS resins are used because they have exceptional purity, low residual monomers, lot-to-lot consistency, and superior whiteness. ABS plastic medical applications include manufacturing nebulizers, drug delivery systems, compressors, and medical
equipment housings.4. Automotive IndustryABS is often used as a replacement for metal in the automotive industry. Various automotive parts that look for weight reduction factors use ABS thermoplastic. ABS is commonly used for parts that include dashboard components, seat backs, seat belt components, handles, door loners, pillar trim, and
instrument panels.5. Pipes and FittingsABS is used for piping and fittings installed in commercial and residential settings because it is cost-effective. It won't flake, peel, rot, fade, dissolve, or leak unless punctured. ABS is an ideal choice for use in exterior applications, underground, in the extreme cold, and where it isn’t in contact with direct
sunlight. ABS piping is often used in drain, waste, and vent (DWV) piping systems.6. Vacuum ConstructionABS is also used for vacuums. Most upright and canister cases on vacuums are now made primarily of ABS plastics with steel, polycarbonates, and other high-impact plastics used where additional strength is needed. ABS plastic works well for
the large vacuum case designs and housings where an economical, lightweight, and rugged material is required.7. 3D Building MaterialABS is one of the most popular choices used for 3D building materials. It is more heat resistant than PLA (another popular 3D printing material) but retains the color variety, strength, and manufacturing qualities
needed in additive manufacturing processes.8. Machine Prototype ConstructionABS plastic is commonly used for prototyping. It is used in different rapid prototyping processes, such as 3D printing and injection molding. This plastic is popular due to its reasonable manufacturing cost and ease of use.9. Electrical and Electronic ApplicationsABS plastic
is used for electronic applications, including computer keyboards, printer parts, and electronic enclosures, because it is an electrical insulator.A Xometry sample part made with ABS plasticABS plastic is of good quality. ABS is considered a general-purpose engineering material. ABS is inexpensive and plentiful and is available in many different colors
and form factors (pellets, tubes, bar, filament, etc.).ABS is sturdy, lightweight, and ductile, being easily machined but retaining good resistance to chemicals, impacts, and abrasions. In addition, ABS is more heat-resistant than other thermoplastics in its weight class and can withstand multiple cycles of heating/cooling, making it a fully recyclable
plastic. ABS can achieve a quality finish and is readily paintable. ABS has low heat conductivity and electrical conductivity.For more information see our guide on What is ABS Plastic.Recycling ABS Yes, ABS can be recycled. It is 100% recyclable. In addition, ABS has an assigned recycling code, the number that designates the material with which a
plastic object is made to help streamline the recycling process. ABS’s recycling code is seven (7). The code can be found at the bottom of a plastic item, depicted as the number seven inside the recycling symbol with revolving arrows forming a triangle.However, most municipalities don’t recycle number seven plastics. They usually only recycle
numbers one and two. This restriction means that ABS waste may not be recycled automatically after the municipal or garbage truck picks it up.Manufacturers can reuse and recycle ABS, even if local governments do not. ABS plastic is entirely recyclable and mostly biocompatible. ABS plastic can easily be merged with other materials to create
different commercial products that are of high quality yet cost-effective.Many industries use old pre-existing ABS plastic products as a starting material for creating ABS plastic. Due to its 100% recyclability, ABS products can be heated, liquified, and remolded into new products multiple times.Xometry offers injection molding services and 3D printing
using a variety of materials. Contact us for a free, no-obligation quote for your product manufacturing needs.DisclaimerThe content appearing on this webpage is for informational purposes only. Xometry makes no representation or warranty of any kind, be it expressed or implied, as to the accuracy, completeness, or validity of the information. Any
performance parameters, geometric tolerances, specific design features, quality and types of materials, or processes should not be inferred to represent what will be delivered by third-party suppliers or manufacturers through Xometry’s network. Buyers seeking quotes for parts are responsible for defining the specific requirements for those parts.
Please refer to our terms and conditions for more information.Dean McClements is a B.Eng Honors graduate in Mechanical Engineering with over two decades of experience in the manufacturing industry. His professional journey includes significant roles at leading companies such as Caterpillar, Autodesk, Collins Aerospace, and Hyster-Yale, where
he developed a deep understanding of engineering processes and innovations.Read more articles by Dean McClements Imagine a material that’s as strong as metal, yet lightweight enough to revolutionize industries from automotive to electronics. This is the world of ABS plastic, a versatile polymer that combines durability with cost-effectiveness,
making it an indispensable choice for engineers and manufacturers. But what exactly makes ABS plastic so remarkable? In this article, we will explore its key properties, such as impact resistance and thermal stability, and delve into the myriad of applications that benefit from its unique characteristics. Discover why ABS plastic stands out in today’s
competitive market and how it continues to shape the future of manufacturing. Curious about its environmental impact or how it compares to other plastics? Let’s dive in and uncover the full potential of ABS plastic.Properties and Benefits of ABS PlasticStrength and DurabilityABS plastic is known for its exceptional strength and durability, making it
an excellent choice for applications requiring robust materials. It boasts high tensile strength and hardness, ensuring that components made from ABS can withstand significant stress and wear over time. This property is crucial for products like automotive parts and electronic housings, where long-lasting performance is essential. Thermal
StabilityABS plastic maintains its structural integrity across temperatures from -20°C to 80°C (-4°F to 176°F), making it suitable for moderate thermal variations. However, ABS does have a limitation in heat resistance, beginning to soften and deform at temperatures above 80-85°C (176-185°F). This property should be considered when designing
products that might be exposed to higher temperatures.Electrical InsulationABS plastic is a great electrical insulator, commonly used in electrical and electronic components like switch housings and enclosures. Its ability to minimize electrical conductivity makes it a preferred material for components where electrical insulation is critical.Impact
ResistanceOne of the standout features of ABS plastic is its high impact resistance. The butadiene component in ABS contributes to its toughness and ductility, especially at low temperatures. This makes it an ideal material for products that must endure mechanical stress and impacts, such as automotive bumpers and protective
casings.LightweightABS plastic is significantly lighter than many metals, which is a considerable advantage in industries where weight reduction is crucial. For example, in automotive manufacturing, using ABS for parts like body panels and interior components helps improve fuel efficiency and overall vehicle performance. In consumer electronics,
ABS'’s lightweight nature makes devices more portable and easier to handle.Cost-EffectivenessABS plastic is more economical compared to many other engineering plastics, such as nylon and polycarbonate. This cost-effectiveness makes it an attractive choice for manufacturers looking to balance performance and budget constraints. The lower cost of
ABS does not compromise its quality, making it a preferred material for a wide range of applications, from consumer goods to industrial components.VersatilityThe versatility of ABS plastic is evident in its ability to be easily molded and formed into various shapes. This property allows manufacturers to create complex and detailed components
efficiently. ABS can be processed using multiple techniques, including injection molding, extrusion, and 3D printing, further enhancing its applicability across different industries.Chemical and Environmental PropertiesABS plastic has moderate chemical resistance, making it suitable for environments where exposure to certain chemicals is expected.
However, it is sensitive to strong acids and solvents, which can cause damage. Additionally, ABS may experience yellowing and brittleness when exposed to UV light or excessive heat, but additives can be used to improve its UV resistance.RecyclabilityABS plastic is recyclable, which adds to its environmental benefits. The ability to recycle ABS means
that end-of-life products can be reprocessed and reused, reducing waste and promoting sustainable manufacturing practices. This recyclability is an important consideration for industries aiming to minimize their environmental footprint.Applications of ABS PlasticAutomotive IndustryABS plastic is widely used in the automotive industry due to its
excellent mechanical properties and versatility. Its impact resistance and lightweight nature make it ideal for manufacturing car parts such as dashboards, wheel covers, and body panels. The material’s ability to be molded into complex shapes allows for innovative designs and reduces the overall weight of vehicles, contributing to improved fuel
efficiency. Additionally, ABS’s durability ensures that these components can withstand the rigors of daily use and exposure to various environmental conditions.Home AppliancesIn the realm of home appliances, ABS plastic is preferred for its durability and versatile appearance. It is commonly used in the production of refrigerator liners, vacuum
cleaner housings, and control panels for various kitchen appliances. The material’s ability to withstand heat and impact makes it suitable for appliances that are frequently used and subjected to physical stress. Moreover, ABS’s ability to be colored and finished in numerous ways enhances the visual appeal of these products.ElectronicsABS plastic is
commonly used in the electronics industry for protective casings of devices such as computers, televisions, and mobile phones. Its electrical insulation properties make it a safe choice for housing electronic components. Additionally, the ease of processing ABS allows manufacturers to create intricate designs that accommodate the compact and sleek
requirements of modern electronic gadgets.ConstructionIn the construction industry, ABS plastic is utilized for its strength and resistance to wear, making it ideal for plumbing pipes, fittings, and drainage systems. These components benefit from ABS’s chemical resistance and ability to withstand various temperatures. Furthermore, ABS’s lightweight
nature simplifies transportation and installation processes, making it a cost-effective option for construction projects.Manufacturing and Processing of ABS PlasticInjection MoldingInjection molding, a prevalent method for manufacturing ABS plastic products, involves heating ABS pellets to a molten state and injecting them into a mold cavity.
Maintaining the correct melt temperature (210°C to 240°C) is crucial for optimal flow and minimal defects. Mold design must accommodate the ABS shrinkage rate (0.4% to 0.7%) to ensure dimensional accuracy, while efficient cycle time management (typically 30 to 60 seconds) enhances production efficiency and reduces costs.ExtrusionExtrusion is
another common technique used to process ABS plastic, particularly for producing long, continuous shapes like pipes, profiles, and sheets. In extrusion, ABS pellets are melted and forced through a die to create a continuous shape. This shape is rapidly cooled to maintain integrity and then cut to the desired length. Calibration tools ensure precise
dimensions immediately after extrusion.3D Printing3D printing, or additive manufacturing, offers unparalleled design flexibility and rapid prototyping capabilities, making it an ideal method for processing ABS plastic. Fused Deposition Modeling (FDM) is the most common 3D printing technique for ABS, involving the deposition of heated ABS filament
layer by layer to build a 3D object. This approach is especially useful for prototyping and small-batch production. Controlling the printing environment is crucial to prevent warping and ensure adhesion between layers; a heated print bed and enclosure can help maintain the necessary conditions.Surface FinishingSurface finishing processes, such as
painting, electroplating, sanding, and polishing, enhance the aesthetics and functionality of ABS products. Proper surface preparation ensures good adhesion for coatings, while sanding and polishing achieve smooth, glossy finishes.By employing these manufacturing and processing techniques, ABS plastic can be efficiently transformed into a wide
array of products, each tailored to meet specific application requirements.Comparison with Other PlasticsImpact ResistanceABS plastic is more durable and absorbs shocks better than basic plastics like polystyrene and polypropylene. This makes it a preferred choice in applications where durability is critical.Cost ComparisonABS plastic costs more
than basic plastics like polystyrene but is cheaper than high-performance plastics like polycarbonate, offering a good balance of cost and durability. Despite the higher cost compared to PS and PP, the enhanced mechanical properties and versatility of ABS often justify the investment, especially in applications where performance and durability are
paramount.VersatilityABS can be easily molded into complex shapes, making it ideal for various industries compared to other plastics like acrylic, which lacks this flexibility. This versatility allows for the creation of intricate and detailed components, making ABS suitable for a wide range of applications.Mechanical Strength and Chemical
ResistanceABS offers excellent mechanical strength and chemical resistance, outperforming polystyrene and polypropylene in stress tolerance and environmental adaptability. It is particularly noted for its ability to withstand mechanical stress, making it ideal for automotive parts, consumer electronics, and household products.Electrical Insulation
and Temperature ResistanceABS plastic’s strong electrical insulating properties make it advantageous in electrical and electronic applications. Additionally, ABS exhibits resistance to high and low temperatures, enhancing its suitability for a broad range of uses.Applications in ComparisonABS is favored in automotive, electronics, and household
products for its strength and versatility, whereas polypropylene is used when less impact strength is required. For example, ABS is widely used in the automotive industry for interior and exterior components such as dashboards and door panels. In consumer electronics, it is common in products like computer keyboards and phone cases. In household
appliances, ABS is used in vacuum cleaners and kitchen utensils due to its durability and chemical resistance.Sustainability of ABS PlasticRecyclabilityABS plastic is recyclable, which is a significant advantage for its sustainability. Municipal recycling programs often accept ABS, allowing for the material to be reprocessed and reused. Recycled ABS
has almost the same properties as new ABS, making it versatile for many uses. This recyclability supports a circular economy, reducing the demand for new raw materials and minimizing waste.Environmental ImpactThe environmental impact of ABS plastic is multifaceted; while it is not biodegradable and can contribute to long-lasting waste, its
recyclability helps mitigate this issue. The production of ABS is energy-intensive and relies on petroleum and natural gas, resulting in greenhouse gas emissions. However, using recycled ABS can lower the environmental footprint by reducing the need for virgin material production.Economic and Social BenefitsAdopting sustainable practices with
ABS plastic offers economic and social benefits. Companies that utilize recycled ABS can achieve cost savings in waste management and production. Additionally, following stricter regulations can make companies more competitive and compliant. The use of recycled ABS also promotes a positive corporate image and supports environmental
responsibility. Durability and LightweightingABS plastic’s durability extends product lifespan, reducing waste and supporting sustainability. Its lightweight nature is particularly beneficial in the automotive industry, where it helps improve fuel efficiency and reduce emissions. By incorporating ABS into vehicle design, manufacturers can achieve
significant environmental benefits through enhanced fuel economy.Diverse Applications and ImpactABS plastic’s versatility allows it to be used in various applications, from automotive parts and consumer electronics to medical devices and construction materials. This widespread use underscores its importance in multiple industries. The
development of closed-loop recycling systems, where ABS is continuously recycled and reused, further enhances its sustainability. These systems help minimize waste and maximize resource efficiency.Challenges and Future DirectionsDespite its advantages, producing ABS plastic is challenging because it relies on non-renewable resources and
energy-intensive processes. Efforts to improve its sustainability include using greener raw materials and increasing manufacturing efficiency. Innovations in the development of eco-friendly alternatives, such as biodegradable polymers, offer promising avenues for reducing the environmental impact of ABS plastic. These alternatives can potentially
replace or complement ABS in specific applications, contributing to a more sustainable future.Alternatives and InnovationsThe quest for more sustainable materials has led to the exploration of alternatives to ABS plastic. Biodegradable polymers, such as Polyhydroxyalkanoates (PHAs), are gaining attention for their lower environmental impact and
potential to replace traditional plastics. These materials offer similar properties to ABS but with a reduced carbon footprint and less harmful production processes. As research and development in this area progress, these alternatives may become viable options for various applications currently dominated by ABS.Case Studies and Real-World
ApplicationsAutomotive ComponentsIn the automotive industry, ABS plastic is extensively used for various components due to its excellent impact resistance and lightweight properties. For example, dashboard components, door panels, and seat backs are often made from ABS plastic, providing durability and reducing the overall weight of the
vehicle. This weight reduction is crucial for improving fuel efficiency and reducing emissions. For example, a major automotive manufacturer replaced metal components with ABS plastic, significantly reducing vehicle weight and improving fuel economy.Consumer ElectronicsABS plastic is a preferred material in the consumer electronics sector for
products like smartphone cases, computer keyboards, and printer parts. A leading electronics company utilizes ABS for its smartphone casings, leveraging its impact resistance and aesthetic appeal. Its easy moldability allows for innovative, ergonomic designs that enhance user experience. Additionally, ABS’s electrical insulation properties ensure the
safety of electronic components housed within these devices.Household ProductsIn the realm of household products, ABS plastic is used in items such as vacuum cleaners, food processors, and refrigerator liners. Its robustness and ease of maintenance make it ideal for everyday use. For instance, a prominent home appliance brand employs ABS in its
line of vacuum cleaners, which are known for their durability and lightweight design. Using ABS plastic not only extends the product’s lifespan but also makes it more convenient for users.Medical EquipmentABS plastic finds applications in the medical field as well, particularly in the manufacturing of equipment housings, drug delivery systems, and
nebulizers. Its resistance to chemicals and ability to undergo sterilization processes make it suitable for medical devices. For instance, ABS is used in portable nebulizer casings because it can withstand frequent handling and exposure to cleaning agents.Construction and BuildingIn construction, ABS plastic is utilized for plumbing pipes, fittings, and
other structural components. Its resistance to chemicals and ability to endure varying temperatures make it an excellent choice for such applications. A construction company implemented ABS pipes in a major building project, benefiting from the material’s lightweight nature, which simplified installation and reduced labor costs.3D Printing and
PrototypingABS plastic is a popular choice in 3D printing, especially for prototyping and small-batch production. Its thermal stability and ease of use make it suitable for creating detailed and complex designs. A notable example is a design firm that uses ABS for rapid prototyping, allowing them to quickly iterate and refine their product designs
before mass production. This method significantly cuts down on development time and costs.Case Study: Sustainability in ManufacturingA major electronics manufacturer has implemented a closed-loop recycling system for ABS plastic, aiming to use 100% recycled content in their products. This initiative has led to substantial reductions in raw
material costs and waste disposal expenses. By reprocessing ABS from end-of-life products, the company not only supports environmental sustainability but also enhances its corporate image as an eco-friendly brand.Case Study: Efficient Manufacturing PracticesFederal Foam Technologies, a company specializing in foam products, invested in a trim
scrap baler to manage ABS plastic waste more efficiently. This equipment minimized processing and handling costs of trim scrap and reduced the number of waste haul trips, leading to significant cost savings and improved operational efficiency. This case highlights the importance of adopting efficient waste management practices in
manufacturing.These case studies and real-world applications demonstrate the versatility and advantages of ABS plastic across various industries. Its combination of mechanical strength, impact resistance, and ease of manufacturing continues to make it a valuable material in diverse applications.Frequently Asked QuestionsBelow are answers to
some frequently asked questions:What are the key properties and benefits of ABS plastic?ABS plastic (Acrylonitrile Butadiene Styrene) is known for its strength, durability, thermal stability, electrical insulation, and high impact resistance. It is lightweight and cost-effective, making it suitable for various applications. ABS maintains its structural
integrity over a wide temperature range and offers good chemical resistance. Additionally, its ability to be easily molded and processed adds to its versatility. These properties make ABS an ideal choice for industries such as automotive, electronics, home appliances, and construction, where performance and reliability are crucial. What are the
common applications of ABS plastic?ABS plastic is commonly used in various industries due to its excellent properties such as impact resistance and thermal stability. In the automotive industry, it is used for components like dashboards and door handles to reduce weight while maintaining durability. Home appliances and consumer goods, such as
shavers, vacuum cleaner housings, and kitchen utensils, also utilize ABS for its strength and cost-effectiveness. In electronics, ABS is employed for enclosures and keyboards due to its electrical insulation properties. Additionally, it is used in construction for pipes and fittings, as well as in sports equipment, toys, and medical devices.Why is ABS
plastic used in automotive manufacturing?ABS plastic is used in automotive manufacturing due to its excellent impact resistance, strength, and durability, which ensure passenger safety and component longevity. Its lightweight nature enhances fuel efficiency and vehicle performance, while its chemical and heat resistance make it suitable for under-



hood applications. ABS is also cost-effective, versatile in applications, and easy to manufacture, allowing for complex shapes and streamlined production. Additionally, it offers aesthetic benefits and strong electrical insulation properties, making it ideal for both functional and decorative automotive components. These combined properties make ABS
an attractive material for the automotive industry.How is ABS plastic manufactured and processed?ABS plastic is manufactured and processed through several methods, including injection molding, extrusion, and 3D printing. Injection molding involves melting ABS resin pellets and injecting the molten material into a mold, where it cools and
solidifies. Extrusion creates continuous profiles like tubes and sheets by forcing molten ABS through a die. In 3D printing, ABS filament is melted and deposited layer by layer to form the desired shape. These methods leverage ABS’s properties, such as impact resistance and versatility, to produce durable and varied products for applications in
automotive, electronics, and household items.How sustainable is ABS plastic?ABS plastic poses significant sustainability challenges due to its non-biodegradable nature, reliance on fossil fuels, and energy-intensive production processes. It contributes to long-lasting plastic waste, environmental pollution, and greenhouse gas emissions. Recycling ABS
is also problematic because of its poor thermal stability and limited market demand for recycled material. While ABS offers valuable properties such as impact resistance, strength, and versatility, the environmental impact necessitates the exploration of more sustainable alternatives, such as biodegradable materials and those derived from renewable
resources, to address these concerns and meet increasing regulatory and consumer demands for eco-friendly products.Are there any real-world examples of ABS plastic applications?ABS plastic finds extensive real-world applications across various industries due to its versatile properties. In the automotive industry, it is used for components like
dashboard parts and door handles. Household appliances such as vacuum cleaners and coffee makers also utilize ABS. In electronics, it is found in computer keyboards and phone cases. Medical devices, including nebulizers and drug delivery systems, employ ABS for its durability. Additionally, it is popular in toys like LEGO bricks and in sports
equipment such as helmets. These examples demonstrate ABS plastic’s widespread use, leveraging its strength, impact resistance, and electrical insulation properties. When selecting ABS (Acrylonitrile Butadiene Styrene) for manufacturing, it’s essential to consider specific grades tailored to particular performance needs. Variants such as flame-
retardant ABS, ABS/PC blends, and UV-resistant ABS offer enhanced functionality for demanding environments. Flame-Retardant ABS (ABS FR) Ideal for electrical housings and public-facing equipment, ABS FR meets fire safety standards like UL 94 V-0. It offers excellent rigidity and is available in halogen-free formulations. Used in: Consumer
electronics, power tool casings, switchgear, kiosks. ABS/PC Blends Combining ABS with polycarbonate enhances impact strength and heat resistance, making it perfect for durable, high-performance components. Used in: Automotive interiors, mobile devices, laptops, structural parts. UV-Resistant ABS Stabilised with UV additives, this grade is
suitable for prolonged outdoor use, maintaining its appearance and strength over time. Used in: Outdoor enclosures, garden tools, automotive trims, sports gear.



