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Abstract Even in the era of the 4th industrial revolution, the prevention of industrial accidents is still
an important issue in industrial sites. In solving the problem of industrial safety, a product can be
difficult to market if there is a lack of standard or method for a reliable performance evaluation. The
purpose of this study was to develop and evaluate a test method for a wearable airbag product for
protecting the body from falls that was newly developed to respond to fall accidents in industrial sites.
As a research method, reliable evaluation standards were developed and applied through four stages of
the evaluation and development process (Step 1: Product review, Step 2: Data research, Step 3: Expert
meeting, Step 4: Drawing evaluation standard). In addition, the impact force was evaluated according to
the developed evaluation standard. The fall impact force obtained through the evaluation showed a
reduction effect of approximately 96% compared to the existing impact force. Therefore, the fall impact
force was reduced significantly when the airbag was applied. This will enable new convergence products

to be launched on the market and produce an environment where industrial workers can work safely.

Keywords : Industry 4.0, New Convergence Product, Wearable Airbag Product, Test Method Development

Process, Fall Impact Force

B =E2 20209 ARAASSAEANO Ao A7 ey iAo AU wol £yE A7

(N0.20006383, L&A F=2Hd e Asf A9 1320 thg 7Fs3t 2ulojelE ooj7Ad Aot Y HAAA 71eo] 284 [oT 7|5t
g+d A 283 BIAE D)

*Corresponding Author : Young-Jin Kim(Ajou Univ.)

email: youngkim@ajou.ac.kr

Received December 16, 2020 Revised January 18, 2021

Accepted March 5, 2021 Published March 31, 2021

597



SHARSH7| &8R- 2] A223 A3E, 2021

=2

—

1. M

42} ARAEHRIGAET] 4.0)9] Arkst wste] E2
o] 2219 4 &of HE £ 2 Tt BA SISk Al
A &olA Al AT HEo] Rt 5 Al
AEo] Aol EAIEAL Qlet. o]t 43} AP &
o] 485 AEF=0] 7|0 EuZ A1 APsfof T U
=2 HAske, H8H a&Z0]|1 A&SHA I ot
I, AEE Ak, E&F0E AAAstE sids 1t
Z AC=E oHr;

2h85 ofojs2 ArY Asfl&o] o]
A AR 4857 5 376'80] 5=
A} A SEAECR ALY B B
L33t EFoA I L U ofgolch
FRE SRR A71A] B2 S AF
L AlFoll g2kE AlAfet Setetae]
A5k, W inflaters 2
IAE BESE AEolt. ]
A= 2 ofojHS ARES
74 BES SIsjolo} sk, AlE Wol giof A
Aol olzhge 27 ek

olo] & dAtollA= 43+ A §Y
Fof| 2A5k4] A = F4 AR
st Ao 2 ul7t glom, S
AldE7 HHES EXE B S5} of ol
AL Ad AL 371 5 e Al S
sh, it B o w2 AlE] A B
o AGAEE T = Q= HolHE Rl A AT

o FEAow Fgrk

Y

A
=
4 s

[e]

e ot

I

=
N

L

e e o
NG
o flo to o
ro 2 |

18,

o
%’ET

5}

1o

al
=

=
=3

2. g 2 A3 37|

AR o2 A A7) FF B4 IEREHf
o =y A=GE e 7IAFY Aot
7164 QRRRE AR oHIAI YA 14 oF
2RE Yeht= Alale S7kekaL QltkFig. 1).

IBM®] "Global Technology Outlook 201494+
ARERIEIY A4S [oT 1.0(717] 942 &A), ToT 2.0(%1
2t 15 9A), [oT 3.040E g4 &34 7 &)
o7 FHII GAERE £33 FAE 2705 tHFig.

2).

el

ze

598

100 % .
~B80% of accidents are now

due to human error

80 %

50%

20%

~20% of accidents are now
due to machine error

1903 TIME Today

Fig. 1. Changes in the proportion of causes of
accidents according to the times[1]
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Fig. 2. IoT development stage[2]
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Fig. 3. Ministry of Employment and Labor prevention
of major industrial accidents[4]
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Fig. 4. Smart airbag harness(5]
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Fig. 5. Study of test methods related to fall impact
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Table 1. Fall impact test result

Material | Unit Test result mean

TPU 0.77 | 0.76 | 0.78 | 0.76 | 0.75 0.8
Nylon 66 | kN [0.99 | 1.02 | 1.05 | 1.07 | 1.07 1.0

PET 1.12 | 1.15| 1.13 | 1.09 | 1.09 1.1
71& olFARE glo] AIFer AIHZ714Y, Initial)=

26159 kgfZ 25.6 kN9 S48 Bt 7|& TPU
a9 gk AlgE7= 0.8 kNeE Ughor, /i ¢
ot Nylon 669} PET9] H9% 1.0 kN, 1.1 kNo& 3t
=]t

Table 2. Impact reduction rate

Matorial Test result
mean(kN) Impact reduction rate(%)
Initial 25.6 -
TPU 0.8 96.9
Nylon 66 1.0 96.1
PET 1.1 95.7
482 2713 (Initial) ®¥] TPU &A417F 3.1% 7
T2 96.9% ZAsHATE Nylon 66 2419 3% 3.9%
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