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Study on Remedies of Convergence Design for Personalized Fire Helmets
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Safety related workers, such as firefighters, have to wear a protective helmet. The Development
of Helmets for safety is in progress to promote the wearable device industry. Several accidents
caused by negligence in recent days have raised public attention to safety. For this reason, the
amount of national budget funding for the study of fire-fighting and smart safety helmets has
increased. However, most previous studies have focused on safety, rather than the application of
new technologies based on physical attributes, especially the characteristics of head shape and
size, even though fire helmets play the critical role of protection from flames and external shocks
etc. in an emergency. This paper will present the smart technologies and newly developed
designs for safety helmets that are personalized for each firefighter, based on the characteristics
of their head, and will help a rescue operation to be much more safe and efficient.
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Fig. 1 Concept design process of new product
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Table 1 Performance of korean fire helmets”

Crucial test list Standard of test

Penetration resistant Under 9.5 mm

Shock absorption Under 4,540 N

Heat resistance 5 min. at 260C

Withstand voltage 7,000 V
Gross weight Under 1.2 kg
: helmet
retro-reflective tape
protective lenses
an ear muffle
a chin strap
& buckle
protective lenses headband
a wall helmat
shockproof net
hade size

conditioning system

Fig. 2 Korean fire helmets’ contents of organization
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Shape of head: Short length head, long height head
short length between front and back, higher to the top
of head

Fig. 3 Head of koreans®

Table 2 Position determination of head in a part’

Head height
from top of head to Jaw end

Head breadth
distance between temples

Temple to temple round back

Head circumference
circumference of crown at
eyebrows

Mid ear to crown
ear to ear over top
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Table 3 Average measurement of koreans

Head | Head | ORI | DO 1
height |breadth round back | ference | crown
222.4 1160.28 171.3 558.23 | 125.17
Female
mm mm mm mm mm
Male 236.49|167.43 176.96 579.8 123.5
mm mm mm mm mm
Printing Head Block —‘ —— Printing Head
=
+
Support Material Build Material

Fig. 4 An example of PolyJet technology
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Fig. 5 Cutting-Edge fire helmet developed by Sweden

(@ (b) ©
Fig. 6 Types and characteristics of fire helmets in
Korea®: (a) Fire-Fighting protection helmet, (b)
Emergency & rescue helmet, (d) Fire-Fighting

helmet
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Fig. 7 Sketch of a fire helmet

Aoz dAsgon E HaEdte A
AoE 98 AAAZANA B2Ao] Heus
A A S,



ok

I USS3[X H 33 ¢ M 53 pp.371-376

May 2016 / 375

Table 4 Design of helmets and taking oftf the mask

Step 1 Press the button on the ear
Step 2 Pull the mask
Step 3 Lift up the mask
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Fig. 9 Function of newly designed helmets

() (b)
Fig. 10 (a) Adjustment for headsize, (b) Jaw strap for

covering top
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