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1. The Mechanical Physics of the "Snap Ratio"

In the engineering of Human-Machine Interfaces (HMI)—from automotive steering wheel controls to critical

medical device interfaces—the tactile feedback of a silicone keypad is a primary indicator of product quality.

When an operator presses a key, they expect a distinct, satisfying mechanical "click." When an Original

Equipment Manufacturer specifies a keypad that yields a soft, unresponsive, "mushy" feel, it is a catastrophic

ergonomic failure. This mushy sensation indicates that the component has failed to generate an adequate

Snap Ratio, which mathematically governs the tactile crispness of the actuation event.

The Snap Ratio is derived from a strict metrological Force-Stroke (F/S) Curve. It is calculated by taking the

peak Actuation Force (F1)—the maximum pressure required to collapse the key—subtracting the Return

Force (F2), and dividing the result by F1. A premium tactile keypad mandates a Snap Ratio between forty

percent and sixty percent. If the ratio drops below thirty percent, the key feels completely linear and mushy.

This failure is rarely caused by the raw silicone material; it is almost exclusively the result of a miscalculated,

sub-optimized web wall geometry during the Three-Dimensional Computer-Aided Design phase.
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2. Deconstructing the Actuation Web Angle

The entire mechanical crispness of a silicone key is governed by the structural architecture of the "web"—the

microscopic angled wall that connects the solid key top to the flat base of the keypad. The web is essentially

a molded elastomeric spring. When force is applied, the web is designed to resist until it reaches a critical

buckling threshold (F1), at which point it suddenly collapses, delivering the tactile "snap."

Novice designers frequently engineer the web angle too shallow (e.g., less than forty degrees) or too vertical

(e.g., greater than seventy degrees). A shallow web yields zero mechanical resistance; it simply compresses

linearly, resulting in an entirely mushy stroke. A vertical web creates extreme rigidity; it will not buckle until

massive  force  is  applied,  leading  to  severe  operator  fatigue  and  eventual  structural  tearing.  Reemane

Silicone mathematically constrains the web angle between forty-five and fifty-five degrees, ensuring absolute

geometric crispness and a perfect buckle point for optimal tactile feedback.

3. Calibrating Web Thickness to Shore A Durometer

Even  with  a  mathematically  perfect  web  angle,  a  keypad  will  feel  mushy  if  the  web  wall  thickness  is

mismatched with the specific gravity (Shore A durometer) of the silicone matrix. Actuation force is a multiplied

product of physical thickness and polymer rigidity. If an engineer designs a micro-thin web (zero point two

millimeters)  but  specifies a rigid seventy Shore A silicone, the key will  feel  brittle and is mathematically

guaranteed to tear after a few thousand actuations.

Conversely,  the  primary  cause  of  a  mushy  key  is  an  over-thickened  web  paired  with  a  soft  silicone

compound. If the web is drawn at zero point six millimeters but molded in a soft forty Shore A elastomer, the

massive  volume  of  flexible  polymer  will  simply  absorb  the  kinetic  energy  rather  than  buckling  cleanly.

Reemane enforces strict Design for Manufacturability (DFM) rules: for standard tactile keys targeting one

hundred and fifty to two hundred grams of actuation force, we pair a fifty Shore A compound with an absolute

web thickness calibrated between zero point three and zero point four millimeters, guaranteeing a clean

collapse and a devastatingly crisp snap ratio.

4. The Metrology of Actuation Travel (Stroke Length)

The final variable dictating tactile feedback is the stroke length—the physical distance the key travels before

striking the printed circuit board (PCB) or carbon pill contact. If the stroke length is too short (under one

millimeter), the operator's finger hits the rigid PCB before the silicone web has the geometric space to fully

buckle and collapse. This abrupt bottoming out destroys the tactile snap, making the key feel hard and dead.

To eliminate stroke-starvation, Reemane explicitly audits the internal air gap beneath the key during the CAD

review phase.  We mandate  a  minimum stroke  travel  of  one  point  two to  one point  five  millimeters  for

standard tactile applications. By ensuring the key top has enough physical runway to achieve absolute web
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buckling before making electrical contact, we guarantee a premium, zero-compromise tactile experience that

survives millions of lifecycle actuations.

Tactile Engineering

Metric

Sub-Optimized Keypad Architecture Reemane Precision Web Geometry

Snap Ratio Constraint < 30% (Yields a linear, "mushy" feel). 40% - 60% (Absolute crisp,

mechanical click).

Actuation Web Angle < 40° or > 70° (Linear compression or

structural tearing).

Strictly constrained between 45° and

55°.

Web Thickness to

Shore A Match

Thick web / Soft silicone (Absorbs

energy, fails to buckle).

0.3mm - 0.4mm web paired with 50

Shore A polymer.

Stroke Length (Travel) < 1.0mm (Bottoms out before buckle

point).

1.2mm - 1.5mm (Full geometric

collapse achieved).

Eradicate Mushy Tactile Feedback in Your HMIs

Do not allow poorly calculated web geometries to ruin the ergonomic quality of your interface

devices. Partner with Reemane Silicone to deploy mathematically optimized snap ratios, precisely

calibrated web wall angles, and rigorous Force-Stroke metrology.

Submit your 3D keypad models for a comprehensive tactile geometry audit:

sales@siliconefactories.com

Review our Design for Manufacturability and HMI engineering capabilities:

www.siliconefactories.com/get-a-quote/
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