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High density polyethylene properties

High Density Polyethylene (HDPE): A Versatile and Durable Plastic HDPE, or high density polyethylene, is a type of thermoplastic polymer with exceptional strength-to-density ratio. Its wide range of applications spans from pipes to storage containers. High-density polyethylene (HDPE) possesses exceptional properties such as high tensile strength,
high impact resistance, and excellent chemical and thermal stability. Its unique ability to be molded into various shapes makes it an ideal material for numerous applications. High-density polyethylene (HDPE) is a widely used polymer with high melting points and a range of applications, including pipes, storage bottles, and more. Its structure features
low branching and linear molecules tightly packed together, resulting in a dense, crystalline material. HDPE was first synthesized by Karl Ziegler in 1953, earning him the Nobel Prize. HDPE is identified by its RIC Code (Resin Identification Code) - 2, which indicates it is made from this type of plastic. With an estimated 34% share of the global
market, HDPE is the most widely used plastic globally. HDPE's unique properties make it suitable for various applications. Its thermoplastic nature allows it to be molded and re-molded multiple times without losing its shape or strength. Additionally, HDPE has a high strength-to-density ratio, making it both strong and light. It also exhibits chemical
and electrical resistance, allowing it to withstand temperatures lower than those of low-density polyethylene. HDPE's applications are diverse, including the production of disposable clothing, pipeline construction for potable and sewage water, rope-making from its fibers, and use as a house wrap for building protection. High-density polyethylene
(HDPE) is a versatile plastic used in various applications, including furniture, packaging, and construction. It's corrosion-resistant and durable, making it suitable for use in milk jugs, jerry cans, and other containers. HDPE is also employed in toys, playground equipment, and cutting boards due to its strength-to-weight ratio. In the food industry,
HDPE is used to make containers and packaging materials. Its recyclability makes it a valuable resource, with recycled HDPE being as versatile as newly produced material. Polymers have been developed in recent centuries to cater to the increasing demands of modern civilization. Synthetic polymers such as Dacron, Bakelite, PVC, Nylon-66, and
Nylon-6 are examples of man-made materials. Q: Can the molecular weight distribution of HDPE be improved? A: The molecular weight distribution is a crucial factor in determining the mechanical strength qualities of HDPE. A low MFI results in narrower molecular weight distribution, which improves mechanical strength. However, reprocessing
with higher MFI grade material may compromise the final product's quality. Q: Why are PET bottles preferred over HDPE for water bottles? A: PET bottles are transparent due to their biaxial orientation and low degree of crystallinity, making them suitable for smaller volumes. In contrast, HDPE has a high degree of crystallinity, which makes it
opaque and less suitable for small-batch production. Q: Is PP or HDPE more suitable for packaging? A: The choice between PP and HDPE depends on the product's requirements. Both materials have distinct properties; PP is clear due to its low density, while HDPE has a distinct color and is opaque. HDPE is commonly used in milk pouches and
containers, whereas PP is used in transparent cases and blow-molded bottles. Q: Can HDPE be welded? A: Fusion welding is possible with HDPE, but it requires proper surface preparation and pressure to join the components. Electrofusion welding uses a resistance element to melt the metal, while HDPE welding involves melting the base stock using
a heat gun and adding a filler rod. Q: How are polymers classified based on their structure? A: Polymers are categorized into three types based on their structure: linear chain polymers, branched-chain polymers, and cross-linked polymers. High-Density Polyethylene (HDPE) Polymers: Characteristics and Properties High-density polyethylene (HDPE)
polymers are formed by linking monomer units together to create long linear chains. These chains are packed tightly, resulting in high densities, tensile strength, and high melting and boiling points. HDPE is a common example of this type of polymer, along with nylon, polyesters, and PVC. In contrast, branched-chain polymers have side chains or
branches attached to the monomer units, leading to low densities, low tensile strength, and lower melting and boiling points. Examples of such polymers include low-density polyethene, amylopectin, starch, and glycogen. Cross-linked polymers, also known as network polymers, have three-dimensional networks formed by linking monomer units
together. These polymers are typically hard, rigid, and brittle, with examples including bakelite, glyptal, and melamine-formaldehyde polymer. HDPE is not resistant to UV rays and can disintegrate when exposed to sunlight for an extended period. However, adding UV-absorbent materials can improve its resistance. Black HDPE with carbon black
addition can survive over 50 years under direct UV exposure. In terms of biodegradability, HDPE is not biodegradable due to its petrochemical origins. However, it can be recycled and reused for low-performance products after aging. High-density polyethylene (HDPE) has a unique temperature-dependent degradation process. At temperatures above
300 degrees Celsius or 572 degrees Fahrenheit, harmful byproducts can form as the polymer loses mass. However, HDPE does not decompose above 350 degrees Fahrenheit (177 degrees Celsius), making it suitable for moulding and extrusion at lower temperatures like 130 degrees Celsius. Interestingly, when melted, HDPE becomes extremely
sticky and difficult to remove after cooling. HDPE is produced through coordination polymerization, where ethylene donates pi electrons to form a complex with titanium, eventually leading to the formation of a polymer. This process yields polythene with a higher density (0.97 g/cm3) and melting point compared to low-density polyethylene (LDPE).
Compared to glass and metal bottles, HDPE plastic bottles offer advantages in terms of lightweight and shatter resistance. They are also highly resistant to chemical attacks, making them suitable for packaging acids, alkalies, insecticides, and pesticides. However, PVC and PET plastics have their own applications due to mechanical strength and polar
atom composition. HDPE is considered a suitable material for bottles and jars due to its high rigidity, impact resistance, and weathering resistance. It also has simple processability. While HDPE itself is not eco-friendly due to its derivation from fossil fuels, it can be recycled into artificial timber, eliminating the need for cutting down trees. Recycled
HDPE "timber" is commonly used in trails, such as in Yellowstone or Yosemite, for railings, trail markers, and bridges. The following table displays the comprehensive range of properties for high density polyethylene (HDPE), encompassing both SI and US customary/Imperial units at standard temperature and pressure conditions. By clicking on the

icon, users can conveniently switch between Metric and Imperial units. High Density Polyethylene Properties Overview Physical Characteristics Category | Thermoplastic | Density: 950-968 kg/m~3 | Water Absorption: 0.01 %wt/day Mechanical Characteristics Metric Units: * Ultimate Tensile Strength: 16 - 40
MPa * Yield Tensile Strength: 25 - 40 MPa * Young's Modulus (E): 0.41 - 1.24 GPa * Flexural Modulus: 0.062 - 0.105 GPa * Elongation at Break: 5 - 12% * Shore Hardness (D): 60 - 73 * Static Friction Coefficient (11): 0.29 Thermal Characteristics Metric Units: * Melting Point: 125 - 137 °C * Thermal Conductivity: 0.42 - 0.52 W/m-K *
Specific Heat Capacity (Cp): 1900 J/kg-K * Coefficient of Thermal Expansion (aL): 10™-4 - 2 x 107-4 1/°C * Glass Transition Temperature (Tg): -200 to -90 °C Electrical Characteristics Metric Units: * Relative Permittivity (@1 MHz) (er): 2.30 - 2.40 * Electrical Resistivity: 1015 Q-cm * Dielectric Field Strength (Ed): 420 - 520 kV/cm

Optical Characteristics Metric Units: * Refractive Index (589 nm): 1.53 - 1.54 Hazardous Data ----------------- Flammability Rating (ANSI/UL 94): Combustible (unless otherwise stated) All values are taken at room temperature (approximately 20°C or 68°F) and 1 atm pressure (101,325 Pa).



