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1. Executive Summary: The Kinetic Hazards of Heavy-Duty Power Tools

In professional construction, mining, and heavy assembly environments, pneumatic and electric power

tools—such as  impact  wrenches,  demolition  hammers,  and rotary  drills—generate  immense kinetic

energy.  This  energy  translates  directly  into  high-frequency,  high-amplitude  vibrations  that  transmit

straight into the operator's hands and arms. Prolonged exposure to these forces induces Hand-Arm

Vibration Syndrome (HAVS) and Vibration White Finger (VWF), causing irreversible neurological and

vascular  damage.  Concurrently,  these heavy  tools  are  frequently  subjected  to  brutal  environmental

abuse,  including  massive  drop  impacts  onto  concrete  floors  and  exposure  to  corrosive  industrial

solvents.

To  shield  operators  from  neurological  injury  and  to  protect  the  internal  motor  assemblies  from

catastrophic drop shocks, Tier-1 power tool manufacturers utilize custom-molded elastomeric handle

grips. Legacy materials like Thermoplastic Elastomers (TPE) or Ethylene Propylene Diene Monomer

(EPDM) rubber suffer from rapid compression set, harden over time when exposed to cutting fluids, and

offer poor low-frequency damping. Reemane engineers deploy highly calibrated Liquid Silicone Rubber

(LSR)  overmolded  directly  onto  the  rigid  thermoplastic  tool  housings.  This  specification  details  the

viscoelastic  vibration  damping  mechanics,  chemical  resistance  profiles,  and  overmolding  adhesion

strategies required to build industrial-grade protective handles.

Industrial  Ergonomic  Axiom: Adding  a  thick  rubber  grip  does  not  automatically  reduce

vibration.  True operator  protection demands a  highly  tuned viscoelastic  matrix  whose natural

frequency fundamentally disrupts the operational resonance of the specific power tool.

2. Viscoelastic Damping: Controlling Transmissibility (ISO 5349)

The core function of an industrial handle is to dissipate kinetic energy before it  reaches the human

skeletal  structure.  Silicone rubber acts as a viscoelastic damper,  exhibiting both elastic (spring-like)

recovery and viscous (energy-absorbing) characteristics.  The effectiveness of  the silicone handle is

measured  by  its  Vibration  Transmissibility  (T
r
),  which  represents  the  ratio  of  vibration  amplitude

transmitted to the hand versus the amplitude generated by the tool motor:
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Tr = √ [ (1 + (2 • ζ • ω/ωn)²) / ((1 - (ω/ωn)²)² + (2 • ζ • ω/ωn)²) ] 

Where ω is the forcing frequency of the power tool (typically 20 Hz to 200 Hz for impact tools), ω
n
 is the

natural frequency of the silicone damper, and ζ represents the viscous damping ratio of the formulated

silicone matrix.  If  the tool's  operating frequency matches the silicone's natural  frequency (ω ≈ ω
n
),

resonant amplification occurs, making the vibration significantly worse. 

Reemane engineers aggressively tune the silicone compound by altering the cross-link density and

integrating specialized micro-cellular foaming agents. This shifts the natural frequency (ω
n
) far below

the operating frequency of the tool, plunging the Transmissibility (T
r
) to < 0.2. This means over 80% of

the destructive kinetic energy is converted into low-grade heat within the silicone matrix rather than

tearing through the operator's joints.

3. Drop Shock Absorption and Overmolding Adhesion (DFM)

Beyond  ergonomic  damping,  the  silicone  layer  acts  as  the  primary  armor  against  drop-induced

catastrophic failures of the tool housing (e.g., shattered polycarbonate shells). However, this armor is

useless if the silicone delaminates or peels away from the rigid plastic chassis upon impact. Standard

assembly  methods  relying  on  liquid  glues  or  snap-fits  are  completely  inadequate  for  high-torque

environments.

Reemane utilizes advanced Two-Shot (2K) or Insert Overmolding processes. The rigid thermoplastic

chassis (usually Glass-Filled Nylon or Polycarbonate) is injected first. It is then immediately transferred

to  the  LSR  mold  cavity.  Reemane  formulates  the  LSR  base  with  built-in  organosilane  adhesion

promoters. As the heated LSR flows over the rigid plastic, the silane molecules cross-link with the polar

hydroxyl groups on the plastic surface, forming permanent covalent bonds. This true chemical adhesion

achieves a peel  strength exceeding 5.0 N/mm. When the tool  is  dropped,  the hyperelastic  silicone

matrix  absorbs  the  deceleration  G-forces  flawlessly,  while  the  covalent  bond  prevents  any  shear

delamination at the material interface.
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4. Material Matrix Performance Comparison: Power Tool Grips

Performance

Criteria

Reemane Overmolded

LSR

Thermoplastic

Elastomer (TPE)
Traditional NBR Rubber

Vibration Damping

(Transmissibility)

Elite (< 0.2; massive

energy dissipation)

Low (Poor viscous

absorption)

Moderate (Hardens over

time, losing damping)

Drop Impact

Resilience

Premium (Zero

housing

delamination)

Moderate (Prone to

tearing on sharp drops)

High (But requires messy

liquid glues)

Chemical / Solvent

Resistance

Absolute (Resists

cutting fluids and

brake cleaner)

Poor (Melts or swells

in industrial solvents)

High (Excellent oil

resistance)

5. Environmental Defense: UV, Ozone, and Chemical Solvents

Industrial power tools are routinely exposed to brutal environmental degradation. They are left baking in

the sun on construction sites, exposed to ozone from heavy electrical motors, and drenched in cutting

oils,  hydraulic  fluids,  and harsh  degreasers  like  brake  cleaner.  Standard  TPE and organic  rubbers

undergo rapid molecular breakdown under these conditions; they absorb fluids, swell, and transform

into a sticky, degrading mess that completely ruins the grip interface.

Reemane's silicone matrix relies on a fully saturated, inorganic siloxane (Si-O-Si) backbone. Because it

contains  zero  carbon-carbon  double  bonds,  it  is  completely  immune  to  UV  photon  cleavage  and

atmospheric ozone attack. To defend against aggressive industrial solvents, the LSR formulation can be

heavily fluorinated (creating Fluorosilicone, FVMQ). The polar trifluoropropyl groups in the fluorosilicone

matrix repel non-polar hydrocarbons (oils and fuels), exhibiting a volumetric swell of < 5% even after

continuous immersion in diesel or hydraulic fluids, ensuring the handle retains its precise dimensions

and tactile grip for the lifetime of the tool.
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Protect Operators and Tool Lifespans with Reemane Ergonomic LSR

Eliminate vibration-induced joint trauma, eradicate drop-shock housing failures, and guarantee

absolute resistance against harsh industrial cutting fluids. Reemane provides full Transmissibility

kinetic modeling, automated covalent overmolding setups, and certified solvent resistance data logs.

To coordinate a technical review, contact our industrial engineering desk at 

sales@siliconefactories.com or inspect our overmolding facility at www.siliconefactories.com. 
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