Glove Replacement Calculator: S5
Operational Lifespan Protocol

This diagnostic template calculates the precise operational lifespan of protective gloves. It moves
past subjective visual guessing by tracking material decay to establish a data-driven replacement
schedule.

Phase 1: Research Protocol
Central Entity:

Glove Replacement Calculator

Central Problem Entity:

Undetected protective barrier decay

Problem Statement:

Gloves are routinely worn beyond their structural or chemical limits because microscopic tear
propagation, polymer thinning, and chemical permeation are invisible, leading to acute skin
exposure or injury.

Primary Objective:

To calculate the safe operational lifespan of a glove before its protective barrier fails under real
task conditions.

Primary Metric:

Material Wear Index / MWI

MWI Formula:

Seam Tension + Material Thickness + Grip Retention + Barrier Permeabili

MWI =
W -

Phase 2: Variable Isolation & Control

Wear Drivers / Stressors
|



| Stressor | What It Tests |

| Friction Abrasion | Surface wear from rough materials scraping the outer polymer layer |
| Chemical Saturation | Chemical softening, swelling, or plasticizer extraction |

| Mechanical Tension | Stretching, flexing, and pulling during heavy lifting or gripping |

Controls

Keep these variables identical during your tracking cycle to ensure data integrity:

Same glove manufacturer, model, and thickness (mil rating)
Same task profile (do not compare welding wear to driving wear)
Consistent exposure chemicals and concentration levels
Standardized storage temperature and post-shift drying method

Phase 3: Quantitative Log / Integrity Decay Matrix

Perform a material audit at the end of every 10 hours of operational use.
Score Scale

| Score | Meaning |

| 10 | Pristine / factory-level barrier |

| 8-9 | Minor surface scuffing; seam tension secure |

| 5-7 | Moderate thinning; noticeable grip drop |

| 3-4 | Critical wear; high puncture/leak risk (Retirement Zone) |

| 1-2 | Immediate failure / active breach |

Decay Matrix

| Audit Interval | Seam Tension (1-10) | Material Thickness (1-10) | Grip Retention (1-10) |
Barrier Permeability (1-10) | MWI Score |

| 10Hours ||| ]]]
| 20Hours ||| ]]]
| 30Hours | |]]]]
| 40 Hours | | | |||
| 50Hours [ | |||

@, Note on Barrier Permeability: To test this safely, turn the dry glove inside-out



after your shift and fill it with air/water or check for micro-penetration using a
non-toxic liquid marker.

Phase 4: Quantitative Analysis & Lifetime
Prediction

Step 1: Calculate Wear Velocity (WV)

_ MWlhitia — MWlpinal
" Total Hours Used

\\A%

MWI 10.0 , 6.0 40

Example: If drops from over hours of use:

~10.0 - 6.0

\\'A% 10

= 0.1 units lost per hour

Step 2: Calculate Safe Lifetime Estimation (SLE )

MWI

Assuming a baseline safety threshold where a glove must be retired when its drops below

5.0 (the threshold of structural risk):

MW hpitia1 — 5.0
WV

SLE =

Using the example above:

10.0 — 5.0
SLE = 0—1 — 50 Hours

Step 3: Identify the Primary Wear Vector

| Lowest / Fastest-Dropping Parameter | Primary Wear Vector |



| Seam Tension | Mechanical stress / stitch splitting |
| Material Thickness | Concentrated frictional abrasion |
| Grip Retention | Surface coating degradation / glaze-out |

| Barrier Permeability | Chemical degradation / microscopic micro-punctures |
Insight Statement
WV

) of ___units per hour, driven primarily by

SLE

The data shows a Wear Velocity (

degradation. The calculated Safe Lifetime Estimation ( ) for this glove in this specific

environment is ___operational hours.

Phase 5: Testable Hypothesis [ Replacement Plan

Hypothesis:

By setting a mandatory replacement hard-stop at ___hours (utilizing a 10% safety buffer below
our calculated SLE ), | can maintain an active MWI above 5.0 and reduce in-field safety
breaches to 0% .

Validation Protocol

| Validation Test | Target Metric | Success Condition | Pass / Fail |

| Calendar Hard-Stop | Retire glove at calculated interval | Zero in-field breaches or leaks over 3
replacement cycles | |

MWI MWI

| Post-Retirement Audit | Run a final check on the retired glove | Retired glove is

5.0 6.0 T

between and

Safety Stop Rule

Do not wait for the calculated replacement hour if you observe any of the following: visible holes,
structural tears, direct chemical bleed-through, sudden seam stitching separations, or localized
swelling/hardening.
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