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Care & Performance-Flat Fabric
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Results:
> Spike in TPP Value after 5 Wash Cycles
> TPP/Thermal insulation increases with washing

> The opposite was frue for THL
> THL decreased 3.88% after 5 washes



Questionnaire Responses

Resulis:

> Maijority (85.15%) classified the use of their gear as “light” or 1-5
times a week

> Over half said their gear is used for structural and industrial fires,
rescue

> Retirement Criteria
> Age
> Physical Appearance

> 43.47% answered that the cleaning of their gear is “voluntary”

> 24.62% said their gear is cleaned by a professional or verified
ISP

> 46.15% said their gear is cleaned annually



Questionnaire Summary

Cleaning Frequency

2

Every-Use Monthly Semi-Annually Annually
Questionnaire




Summary

@ Are the Advanced Inspection criteria of NFPA 1851
effective in evaluating garment performance?

- Effective for flashlight test, Total Heat Loss, and Seam Breaking

Strength
- Not predictive of performance in water penetration or tear
strength

- Hydrostatic testing (143 samples):
- 65.73% showed leakage in the water penetration evaluation

- 30.06% showed leakage in the leakage evaluation



Summary, continved

® Is there a correlation between turnout gear material
and composite performance and the age/use pattern

of the garment?

- TPP: No statistical difference, with 2/3 yr old garments ranging
from 45.4 - 58.0, while the 9/10 year old garments exhibited a
range of 45.1 - 60

- Water Penetration: No significant difference in age groups

- THL: did not show significant change with age/use

- Flammability testing: Slight difference between char length and
age/use of moisture barrier

- Seam strength: Slight relationship between pant shell seat seam
strength and use/age of garment



Summary, continved

® Do “retired” garments pass or fail the performance
properties specified in NFPA 1851 and NFPA 1971?

- THL, Flammability, Breaking Strength meet
requirements

- Tear Strength, Seam Sirength, Water Penetration do
not



Summary, continved

@ Is there a correlation between care and
maintenance of turnout gear and performance
properties?

- As wash cycles increased, so did TPP
- THL decreased with wash cycles

- Thickness of the fabrics increased with wash cycle



Summary, continved

-—

@ Do the performance properties of used turnout gear
meet the requirements of NFPA 19717

- TPP, Flammability, and Retroreflectivity met
requirements

- THL, Tear strength, breaking strength, seam sirength,
and the water peneiration barrier evaluation did not

- Results of cup test and water penetration did not
maich



Summary, continved

® What criteria do departments use in retiring gear?
- Age _

- Physical Appearance




1851 Proposals

® Retirement Age

® Sometimes retirement may need to occur before 10
years

® Leakage Evaluation
® Recommended to move to Annex

@ Liner Inspection
® Recommended an inspection every 2 years instead of 3

® Trim

@ Cleaning and Maintenance



QUESTIONS?

« What’ s Nexi?

Looking for support for the next phase

What would you like to see?



Contact Information

Dr. Elizabeth Easter
 eeaster@uky.edu

Post-Use Analysis of Firefighter Turnout Gear by Deena G.

Cotterill

 Presentations at the ASTM Conference, Anaheim, CA
June 2011& PPE Symposium in Charlotte, NC

Post-Use Analysis of Firefighter Turnout Gear Phase Il by Stacy
Trenkamp

Link to Access Theses:
« hitp://libraries.uky.edu/
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