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High Consistency Silicone Rubber (HCR) Molding: A

Comprehensive Overview

Introduction to High Consistency Silicone Rubber (HCR):

High Consistency Silicone Rubber (HCR) is a specialized silicone rubber material known for its
high viscosity in an uncured state. In its initial form, HCR resembles gum or putty and requires a
curing process, typically involving heat, to transform it into an elastomeric material. This unique
material finds extensive use in molding processes to create components with exceptional heat

resistance, chemical resistance, and flexibility.

1. Comparison with Liquid Silicone Rubber (LSR) Molding:

While both High Consistency Silicone Rubber (HCR) and Liquid Silicone Rubber (LSR) are silicone-
based materials used in molding processes, they exhibit distinct characteristics. High Consistency
Rubber (HCR) silicone is sometimes called gum based compounds in contrast to liquid silicone
rubber. Traditionally HCRs are peroxide cured and in raw form look like potters clay. LSRs are
generally platinum cured and in raw form are Part A and Part B liquids. These liquids are mixed

and either injection molded or cast and heat cured.

Rubber compression molding is a labor-intensive production activity. The cure cycle for
compression molded rubber ranges from 5 minutes to 15 minutes depending on the cross
section and size of the part. When potential requirements for a molded component are
reviewed, our engineering team will consider whether the application requirements favor liquid
silicone rubber, which has a typical cure cycle of 30 seconds to 2 minutes depending on the cross

section.
HCR Molding:
e Begins in a high-viscosity state resembling gum.
e Utilizes compression molding or transfer molding techniques.
e Curing involves heat, transforming the material into an elastomer.
e Cure cycle ranges from 5 to 15 minutes
LSR Molding:
e Starts as a liquid that flows easily.

e Typically employs injection molding.
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e Curing occurs through a chemical reaction, resulting in a rubbery consistency.
e Typical cure cycle of 30 seconds to 2 minutes

The choice between HCR and LSR depends on the specific requirements of the application. HCR is
often preferred for its suitability in certain molding techniques and its ability to achieve precise
tolerances. While both materials share the versatility of silicone, the decision depends on
factors such as the desired molding technique, curing process, and the unique properties
required for the final product. Whether opting for the gum-like consistency of HCR or the
liquid flow of LSR, professional manufacturers like GEMS Manufacturing Ltd (GEMS-MFG)
can tailor their choice to meet the precise demands of their applications.

2. High Consistency Silicone Rubber (HCR) Molding Process:

Tooling Costs in HCR Molding:

Contrary to a common misconception, tooling costs in High Consistency Silicone Rubber (HCR)
molding may not be inherently high, especially when compared to Liquid Silicone Rubber (LSR)
molding or plastic molding. The initial investment in tooling for HCR molding, including the
creation of molds, can be competitive or even more economical than alternatives. This cost-
effectiveness contributes to the attractiveness of HCR molding for manufacturers seeking high-

quality, custom silicone rubber components.

Mixing and Preparing: Before the molding process begins, the HCR material, often provided in
gum stock form, undergoes a thorough mixing process. The mixing ensures uniform distribution

of additives and curing agents, essential for achieving consistent material properties.

Molding Techniques: Two common molding techniques for HCR are compression molding and

transfer molding.

e Compression Molding: This technique involves placing a pre-determined amount of HCR
material directly into a heated mold cavity. The mold is then closed, and pressure is
applied, causing the material to flow and conform to the mold's shape. The application

of heat during compression molding aids the curing process.

e Transfer Molding: In this method, the uncured HCR is loaded into a chamber outside the
mold. A plunger forces the material into the heated mold cavity, where it undergoes
curing. Transfer molding is suitable for intricate designs and allows for more control over

the material placement.

Curing: Curing is a critical step in HCR molding. The application of heat initiates the cross-linking
reaction, transforming the high-viscosity silicone rubber into an elastomeric material. The
temperature and duration of the curing process are carefully controlled to achieve the desired

properties in the final product.
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3. Applications of HCR Molding:

Electronics and Electrical Components: HCR-molded silicone rubber is a preferred
material for producing seals and gaskets in electronic and electrical applications. Its
excellent electrical insulating properties, coupled with resistance to environmental
factors, make it suitable for creating protective barriers in electronic enclosures,

connectors, and cables.

Consumer Products: The versatility of HCR-molded silicone rubber extends to the

consumer product sector, where it is utilized in the manufacturing of various items.
These may include kitchenware, household items, and personal care products. The
material's flexibility, non-toxic properties, and resistance to temperature extremes

contribute to its suitability for a wide range of consumer applications.

Industrial Machinery and Equipment: HCR-molded silicone rubber plays a crucial role in
the manufacturing of seals, gaskets, and components for industrial machinery and
equipment. Its resilience, durability, and resistance to harsh industrial environments
make it an ideal choice for ensuring the integrity of mechanical systems and preventing

leaks.

Aerospace Components: The aerospace industry benefits from HCR-molded silicone
rubber in the production of critical components such as seals, gaskets, and O-rings. The
material's ability to withstand extreme temperatures and resist aviation fluids
contributes to its use in aerospace applications, ensuring reliability and safety in

challenging environments.

Renewable Energy Systems: HCR-molded silicone rubber finds application in renewable
energy systems, particularly in components that require durability and resistance to
environmental factors. This may include seals and gaskets in solar panels, wind turbines,

and other renewable energy infrastructure.

Sporting Goods and Outdoor Equipment: The flexible and weather-resistant nature of
HCR-molded silicone rubber makes it suitable for manufacturing components in sporting
goods and outdoor equipment. This can include seals, gaskets, and protective elements

in items such as sports gear, camping equipment, and outdoor wear.

Oil and Gas Industry: In the oil and gas sector, where components are exposed to
challenging conditions, HCR-molded silicone rubber is employed for seals and gaskets in
equipment such as valves and pipelines. The material's resistance to chemicals and

extreme temperatures contributes to its reliability in demanding oil and gas applications.

The expanded applications of HCR-molded silicone rubber showcase its versatility across
diverse industries, where its unique combination of flexibility, resilience, and resistance

to environmental factors meets the stringent requirements of various applications.
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4. Advantages of HCR Molding:

The advantages of HCR molding encompass a spectrum of desirable properties, ranging from
heat and chemical resistance to elasticity, mechanical strength, fire resistance, and efficient
production capabilities. These characteristics collectively position HCR-molded silicone rubber as

a versatile material suitable for a diverse array of applications across industries.

e High Heat and Thermal Stability: HCR-molded silicone rubber boasts exceptional heat
resistance, making it an ideal choice for applications where exposure to elevated
temperatures is common, such as automotive engine compartments. Its outstanding
thermal stability ensures reliable performance even in challenging thermal

environments.

e Chemical Resistance and Non-Corrosive Properties: Inherent chemical resistance is a key
advantage of HCR-molded silicone rubber. This property provides durability and
reliability in environments where exposure to various chemicals is a concern.
Additionally, the material's non-corrosive nature contributes to its longevity and

suitability for diverse applications.

e Elasticity, Flexibility, and Outstanding Mechanical Strength: The elastomeric nature of
HCR-molded silicone rubber ensures that final products maintain elasticity and flexibility
over a wide temperature range. This inherent flexibility makes them resilient to
deformation and allows for dynamic applications. Simultaneously, the material exhibits
outstanding mechanical strength, providing structural integrity in various demanding

conditions.

e  Fire Resistance with Low Smoke Emissions: HCR-molded silicone rubber demonstrates
fire-resistant properties, enhancing its safety profile. The material's low smoke
emissions further contribute to its suitability for applications where fire safety is a

critical consideration.

e Non-Toxic Combustion Gases: One of the notable advantages of HCR-molded silicone
rubber is the generation of non-toxic combustion gases during exposure to fire. This
characteristic aligns with stringent safety standards and makes it a preferred choice in
applications where combustion by-products must meet specific health and

environmental criteria.

e Design Flexibility and Efficient Production: HCR molding offers design flexibility, allowing
for the creation of intricate and customized components. This, coupled with efficient
production processes, makes HCR-molded silicone rubber a versatile option for

industries requiring both design adaptability and streamlined manufacturing.
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5. Limitations of HCR Molding:

e Cycle Time Variability: The curing process in HCR molding, especially for thicker parts,
may contribute to variable cycle times. Optimizing curing parameters becomes crucial to

balancing cycle time with achieving the desired material properties.

e Tooling Costs and Complexity: While tooling costs in HCR molding may not be
exorbitant, consideration must be given to the complexity of molds. Intricate designs
and complex geometries can increase tooling costs, emphasizing the importance of

careful mold design.

e Dimensional Tolerance Challenges: Unlike rigid machined materials, thermoset-molded
silicones (elastomers) do not achieve the same level of dimensional tolerance. Factors
such as temperature, cure time, mold tolerance, and shrinkage introduce variability that

must be carefully managed.

e Labor-Intensive Production: Rubber compression molding, a common technique in HCR
molding, is a labor-intensive production activity. The cure cycle for compression-molded

rubber can range from 5 to 15 minutes, depending on the part's cross-section and size.

e Limited Material Compatibility: Some combinations of materials may not adhere
sufficiently during the HCR molding process. Careful consideration is needed to ensure
compatibility, and alternative molding processes may be more suitable for certain

material combinations.

e Potential for Longer Lead Times: Due to the variability in curing times and labor-
intensive processes, HCR molding may have longer lead times compared to certain
alternative molding techniques. This aspect needs consideration in scenarios where

rapid production turnaround is critical.

e Environmental Impact: The environmental impact of HCR molding is influenced by the
non-recyclable nature of thermoset materials. While HCR provides distinct advantages,
its limited recyclability can contribute to environmental concerns, especially in industries

emphasizing sustainability.

6. Customization and Color Options in HCR Molding:

Color Variability: HCR molding offers excellent color customization by allowing the introduction
of pigments into the material. This not only provides color options for aesthetic purposes but

also facilitates color-coding for functional or organizational needs.

Material Formulation Flexibility: Manufacturers have the flexibility to formulate custom blends
of HCR to meet specific performance criteria. This includes tailoring material properties such as

hardness, tensile strength, and elongation to suit the requirements of diverse applications.
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7. Quality Control in HCR Molding:

® Material Inspection: Meticulous examination of raw HCR materials, ensuring conformity

to specifications and identifying any impurities that could impact final product quality.

® Process Monitoring: Continuous real-time monitoring of parameters such as
temperature, pressure, and curing times during the molding process to maintain

consistency.

® Dimensional Inspection: Rigorous assessment of critical dimensions and geometries to

ensure that molded components meet specified tolerances.

® Visual Inspection: Thorough visual examination of the surface finish, color, and overall

appearance to identify any cosmetic defects or irregularities.

® Testing for Material Properties: Evaluation of material properties, including hardness,
tensile strength, and elongation, to ensure they meet desired specifications and

performance standards.

In conclusion, High Consistency Silicone Rubber (HCR) molding stands as a versatile and reliable
method for producing silicone rubber components with specific performance attributes. Its
unique properties make it suitable for a range of applications, from seals and gaskets to
automotive components and medical devices. The choice between HCR and other molding
processes depends on the intricacies of the design, material requirements, and the desired
properties of the final product. As technology continues to advance, HCR molding remains at the
forefront of silicone rubber manufacturing, offering a cost-effective solution for industries

demanding precision, durability, and versatility in their components.

8. GEMS Manufacturing: Your Trusted Partner for HCR Molding Service

When seeking HCR molding services, industry players turn to GEMS Manufacturing, a
distinguished provider based in China. With a proven track record and a commitment to
excellence, GEMS-MFG offers comprehensive solutions in the realm of High Consistency Silicone

Rubber molding.
Expertise in HCR Material Formulation:

GEMS Manufacturing distinguishes itself through its expertise in formulating and processing HCR
materials. The company's research and development efforts contribute to the creation of custom

HCR formulations that meet the exacting standards of clients across various industries.

Cutting-Edge Technology and Advanced Processes:
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Equipped with cutting-edge technology, GEMS Manufacturing employs advanced molding
processes to ensure precision and consistency in every component produced. The integration of

automation and rigorous quality control measures sets GEMS-MFG apart as a leader in the field.
Quality Assurance Throughout the Process:

GEMS Manufacturing places a strong emphasis on quality assurance throughout the HCR molding
process. Rigorous testing protocols and comprehensive inspection procedures are implemented

to guarantee that each component meets the highest quality standards.
Tailored Solutions for Diverse Industries:

Whether it's seals and gaskets, automotive components, or medical devices, GEMS-MFG
provides tailored solutions to meet the unique requirements of diverse industries. The
company's versatility and commitment to innovation make it a preferred choice for clients

seeking reliable HCR molding services.
Global Reputation for Excellence:

GEMS Manufacturing's ability to provide fast, high-quality service at a low cost has led to a global
reputation for commitment to customer satisfaction. The company's team of injection molding
experts for HCR & LSR can assist clients through the entire process, from material formulation to

the production of precision components.
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CONTACT
GEMS Manufacturing Ltd ‘ /
Telephone MANUFACTURING

Company: +86 1392 653 1254

Factory: +86 755 2357 5095
https://gems-mfg.com/

Email

info@gems-mfg.com

Address

Headquarters

Room 614-615, Block B, Xinhefeng Commercial Mansion, Baomin 2nd Road, Bao’an
District, Shenzhen, China

UK Office
New Mill, Holmfirth, West Yorkshire, HD9 7DH, United Kingdom Manufacturing
Facility

No. 23, Shida Road, Xintang Industrial Park, Dalingshan Town, Dongguan, China
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