Choosing Silicone Hardness for
Stretch-Fit Covers and Sleeves

A practical material and DFM guide for balancing installation force, retention, wall thickness, tear
resistance, grip, recovery, and production consistency

Stretch-fit sleeve under circumferential strain

< Rigid handle / device / tube >

Hardness affects feel and resistance to deformation.
Wall thickness, interference, modulus, tear strength, friction and geometry also control fit.

Direct recommendation. Do not select a stretch-fit cover by Shore A hardness alone. For most projects, hardness is only
the first screening variable. The installed fit is also controlled by sleeve ID, mating-part size, wall thickness, modulus, tear
strength, friction, geometry, temperature, and the number of installation cycles.
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Scope. The hardness bands in this guide are starting points for project discussion. Final material and geometry must be
validated with the actual compound, mating part, prototype samples, application temperature, installation method, and
functional test.
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1. What Shore A Hardness Does - and Does Not - Tell
You

Shore A is an indentation-hardness measurement used for rubber and elastomeric materials. It is useful for comparing
how resistant a material surface is to indentation under the specified test method.

1. Hardness is not the same as stretch force

Two silicone compounds with the same Shore A value can have different modulus, elongation, tear strength, friction,
cure system, filler package, and stress-strain behavior.

2. Hardness is not elongation at break

A high elongation-at-break value from a material data sheet is a failure property, not a recommended installed stretch
ratio for a sleeve.

3. Hardness is not tear resistance

A cover can feel soft and still resist tearing well, or feel firm and tear at a sharp notch. The exact formulation and edge
geometry matter.

4. Hardness is not friction

Surface finish, formulation, oil-bleeding or low-friction additives, and the mating surface can change installation force and
grip even at similar hardness.

Engineering rule: Specify hardness as one property in a complete material requirement. For a stretch-fit sleeve, review
hardness together with modulus, tensile elongation, tear strength, wall thickness, interference, surface condition, and
functional testing.

2. Practical Starting Bands for Stretch-Fit Covers

20-30A 30-40A 40-50A 50-60A+

Very soft starting Soft stretch-fit Balanced starting Firmer fit and
range. Easy to starting range for range for fit, higher resistance;
deform; watch covers needing shape retention installation force
rolling and tears. easy installation. and protection. can rise quickly.

Starting discussion bands only - not universal specifications

1. Approximately 20-30 Shore A

A very soft starting range for products that must deform easily around a larger or irregular mating part. Potential risks
include rolling during installation, excessive local stretch, poor shape retention, and damage near holes, slots, or thin
lips.

2. Approximately 30-40 Shore A

A common starting range to evaluate when easy installation and flexible conformity are important. This range may suit
protective covers, grips, and sleeves with moderate stretch, but the actual wall thickness and compound strength still
control installation behavior.

3. Approximately 40-50 Shore A

A balanced starting range when the cover needs more shape retention, stronger tactile support, and secure fit while
remaining flexible enough for installation.

4. Approximately 50-60 Shore A and above
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A firmer direction that can increase resistance to deformation and improve shape retention, but installation force can rise
quickly when the interference or wall thickness is large. Higher hardness does not automatically mean better retention if
the geometry starts peeling, buckling, or concentrating stress.

Do not copy these bands directly into a drawing. They are useful for selecting prototype directions. The final
specification should come from a confirmed material grade and tested product geometry.
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3. Interference and Installed Stretch

A stretch-fit sleeve is normally manufactured smaller than the rigid part it covers. The difference creates interference,
so the silicone is stretched during installation and remains under tension in service.

For a simple circular sleeve:
Nominal diameter stretch (%) = (mating-part OD - free sleeve ID) / free sleeve ID x 100

lllustrative example: a 30.0 mm free sleeve ID installed over a 32.0 mm diameter part has about 6.7% nominal diameter
stretch. This calculation is only a geometric starting point. It does not predict installation force, long-term retention, tear
risk, or recovery.

1. Too little interference

The sleeve may rotate, slide, creep, wrinkle, or release during use, especially when the mating surface is smooth or
lubricated.

2. Too much interference

Installation force rises, wall thickness may thin excessively, edges and holes can tear, and the sleeve may be
permanently stressed or difficult to assemble.

3. Non-circular parts

Rectangular handles, tapered housings, ribs, buttons, and irregular devices create local strain concentrations. A simple
diameter equation is not sufficient.

4. Repeated installation

A cover installed once at the factory can use a different design strategy from a removable sleeve that the customer
stretches on and off many times.

4. Wall Thickness Can Matter as Much as Hardness

Hardness is often blamed when a sleeve feels too difficult to install, but wall thickness may be the larger design driver.
A thick soft sleeve can require substantial force to stretch, while a thinner firmer sleeve may flex more easily depending
on geometry and compound modulus.

1. Thicker walls

Increase material cross-section and generally resist stretching more strongly. They can improve cushioning and
protection but may raise installation force and cost.

2. Thinner walls

Reduce bulk and may improve flexibility, but can become vulnerable to tearing, pinholes, local thinning, print-through
from the mating part, or uncontrolled deformation.

3. Thickness transitions
Abrupt changes near ribs, holes, button windows, corners, and grip textures can concentrate strain during installation.
4. Local reinforcement

A design can use a flexible main body with selectively stronger zones around tabs, holes, pull features, or high-wear
areas rather than increasing hardness everywhere.
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5. Tear Strength and Edge Design

Stretch-fit covers are usually most vulnerable during installation, when the user pulls the sleeve over the largest feature
of the mating part. The highest local stress often occurs at openings, corners, slots, release tabs, logo recesses, thin
lips, and sharp internal transitions.

Add practical radii instead of sharp internal corners where geometry allows.

Avoid placing the thinnest wall beside the highest installation strain.

Review holes and button windows for crack-starting edges.

Use material tear-strength data rather than assuming Shore A predicts tear resistance.
Check trimming and parting lines in heavily stretched regions.

Test both correct and slightly off-axis installation because real users rarely load a cover perfectly symmetrically.

6. Friction, Grip, and Installation

The same cover may need low friction during installation and high friction after installation. These goals can conflict.
Surface texture, mating-part material, silicone formulation, surface treatment, and assembly method should therefore
be reviewed with hardness.

1. High-friction surfaces
Can improve grip and rotation resistance after assembly but may make installation difficult or cause the sleeve to roll.

2. Lower-friction compounds or surfaces

Can improve installation but may reduce holding friction unless the mechanical interference and geometry provide
enough retention.

3. Assembly aid

If water, alcohol, soap solution, or another temporary assembly aid is proposed, confirm material compatibility and
whether residue changes the final grip.

Important: Do not specify a lubricant or installation liquid without reviewing the actual silicone compound, mating material,
cleaning requirement, and end-use environment.

7. Temperature, Aging, and Long-Term Fit

A cover approved at room temperature may behave differently after long-term heat, outdoor exposure, cleaning,
chemical contact, or repeated stretching. The exact compound should be evaluated for the real service environment.

Minimum and maximum operating temperature

Continuous versus short-duration heat exposure

UV, ozone, rain, humidity, and outdoor exposure

Oll, detergent, disinfectant, solvent, or process-fluid contact
Repeated washing or cleaning cycles

Storage time while stretched over the mating part

Required number of removal and reinstallation cycles
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8. Tolerance Stack Can Change the Real Stretch Ratio

A nominal CAD fit is not enough. Both the silicone sleeve and the rigid mating part have manufacturing tolerances. The
largest mating part combined with the smallest sleeve creates the highest installation strain. The smallest mating part
combined with the largest sleeve creates the lowest retention.

Check both extremes:
Maximum stretch condition = largest mating part + smallest sleeve ID
Minimum retention condition = smallest mating part + largest sleeve ID

1. Silicone shrinkage and molding

Mold shrinkage, cavity condition, cure, demolding, and flexible-part measurement all influence the final sleeve
dimension.

2. Rigid-part variation
Machining, molding, coatings, paint, overmolding, and assembly can change the effective outside dimension.
3. Measurement method

A soft sleeve can deform under a caliper. The drawing should identify critical dimensions and an appropriate inspection
method.

9. Prototype More Than One Hardness When Fit Is
Uncertain

When the design is new, one of the most efficient approaches is to evaluate neighboring hardness directions using the
same or closely controlled geometry. The purpose is not simply to ask which sample feels softer. Compare the
complete installed performance.

Installation force and installation method

Whether the sleeve rolls, twists, or catches on features

Final fit, rotation resistance, and slip

Local thinning and stress whitening if visible

Tearing around openings, tabs, and corners

Tactile feel and grip

Removal force where the sleeve must be serviceable

Recovery after removal

Performance after heat, cleaning, or environmental conditioning

Cavity-to-cavity and batch-to-batch consistency

10. RFQ Data Needed for Hardness Selection

STEP file, 2D drawing, physical sample, or clear product photographs.

Mating-part dimensions and tolerance, including the largest feature the sleeve must pass during installation.
Free sleeve dimensions or target interference if already defined.

Wall thickness and local thin/thick regions.

One-time factory installation or repeated user removal.

Required grip, anti-slip, cushioning, insulation, or protective function.

Operating temperature, outdoor exposure, oils, detergents, solvents, or cleaning agents.

Target color, surface texture, printing, logo, and cosmetic requirements.
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=  Prototype quantity, first production quantity, and annual demand.

= Any current problem: too loose, too tight, tearing, rolling, slipping, hard installation, or permanent deformation.

Reemane Project Support

Reemane supports custom molded silicone protective covers, sleeves, handle covers, connector covers,
insulating sleeves, and other stretch-fit components. Projects can begin from STEP files, drawings,
physical samples, dimensions, or an existing product that needs improved fit.

Protective Covers & Sleeves: www.siliconefactories.com/custom-silicone-protective-covers-and-sleeves/
Compression Molding: www.siliconefactories.com/silicone-compression-molding/

Mold Development: www.siliconefactories.com/silicone-mold-development/

Get a Quote: www.siliconefactories.com/get-a-quote/

Email: sales@siliconefactories.com

Technical boundary. This document is a design and sourcing guide, not a universal hardness specification. Final material
suitability and installed stretch must be confirmed against the exact compound, product geometry, mating-part tolerance,
environment, prototype sample, and functional test.
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