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A Study for the Development of A Movable Leakage Tester By
Creating Vaccum Through Reliability Analysis

Young Woo Lee, Man Jae Bae'
Defense Agency for Technology and Quality
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Abstract Chemical and biological materials are a means of defense that can protect life from enemy
chemical attacks and terrorist warfare and are a weapon system essential for the survival and
maintenance of the combat power of the military. According to a recent study, the CSRP test results
from 2007 to 2023 showed that leakage testing has the greatest influence among several factors on
whether or not the shelf life of permeability protection is extended. The rate of packaging leakage from
the product increased as the storage period elapsed. If a leak occurs in a chemical protective suit, the
product can no longer be used for combat purposes and is converted to use for educational purposes,
which is a factor in increasing the operating costs due to the replacement of new products. Accordingly,
this study developed a leak tester capable of field measurements using a vacuum to overcome the
limitations of current leak tests. This paper presents a method for calculating the appropriate interval

using a confidence level.
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Table 1. Major Factor for Discard[5]

) Package CCla nerve | vesica ting
Test item .
leakage | absorption | agents agents
Total 64 18 15 6
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Fig. 1. Relationship Between Rate of Package
leakage and Storage Period
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Fig. 2. Nonconformity Rates for Leakage Test by
year
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Table 2. Present Leakage Test Method

spec. Method
- keep the specimen for more than 4 hrs at room
temp(20 T ~ 30 ©)
- submerge the specimen in water heated to at least 110
STP o .
8415~ °F(43 C) with the uppermost surface covered not
0010 | more than 1 inch of water
- add the vaccum pressure to 9 £ 1 mmH0
- introduce air until either the prescribed pressure in
the specimen is attained or leakage becomes apparent

Front View Inside View

Fig. 3. Present Leakage Tester

2. A7E A Mz

b

2.1 G
UnE B W fA0 gL RE WY, BE
3 272 83 Hage] 9 o8t A
22 700 Y3 997 F AFULE ol 8sto]
G AR vhno] 2gshe e R

] st 3712 Z8slel= Adof 9

o

)

L)
1,
o

B 34 $HS Y5 Fig. 49 2L AF7E A7
Atk 9ZL Control Box, 2% AZAA7} B}
= caseo|t}. caseo| H50] A|EE Wy, AR Zro
@31 Z333ich Control Box SHHOA AIZHES =

29 AgHao] o5 casefiiol WEo| YA, o]
w Ame PR Bk 498 A A=st 93
she qrelEmo) A5 S, AT S8

o] Wyt AlEe WS g ARl sl
of Zjol7h wagste o] W) wE Wskke ASGA
A= 27sto] Sho] AASY, 1 ke 7158,

97

Contrl Box

Fig. 4. Leakage Tester
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Table 3. Components' Specification of Leakage
Tester

Item Specification

-Size(WxLxH, mm) : 608 x 542 x 385
-Material : A5052
-Weight : 26.5 Kg

1 Case

-Measurement range : 0 ~ 110 kPa
-Accuracy : 0.5 %
2 sensor -Output : 1~5 VDC

-Ambient temp : -20 ~ 80 T

-Standard applied : CE, IP55

Pressure

-Measurement range : 20 ~ 500 mm
-Resolution : 0.1 ~ 0.5 mm
-Max output power : 1.2 mW
3 sensor -Response time : 20 ms

-Operating voltage : 10 ~ 30 VDC
-Ambient temp : -40 ~ 50 T
-Standards applied : IEC 60947-5-2

-HP : 1 HP/1720 RPM

-CFM : 9 CFM

-Operating temperature range: :

-Size(mm) : 395 x 145 x 257

-Power : 220 VAC

-Min. pressure : 0.015 torr
(0.002 kPa)

Touch -CPU : 32bit ARM Cortex A9 1GHz
5 oroon |"SDRAM : 1024MB
¢ -10.2 Inch

Laser

-20C ~80 C
4 Pump
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Fig. 5. Leakage Tester Diagram
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Fig. 6. Chemical Protective Suits' Specimen
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Fig. 7. Leakage Test method for Chemical Protective
Suit
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Table 4. Statistical Data at 25 C

25T

Mean -0.13

S.D 0.35

Var 0.12

Max 1.3

Min -1.8

Std. Err. of Estimate 0.02
Number of specimen 300
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Table 5. Statistical Data at 0 T & -20 T
0T -20 T
Mean 0.40 0.44
S.D 0.35 0.39
Var 0.12 0.15
Max 1.2 1.1
Min -0.1 -0.1
Std. Err. of Estimate 0.06 0.07
Number of specimen 30 30
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Fig. 9. Leakage test results at 0 T
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Table 6. Corelation Ratio of Leakage Tests for each

Temp
25 € 0 C -20 C
25 C 1
0 C 0.58569 1
-20 T 0.116782 0.239783 1
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