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A Study on the Process Quality Level of K5 Gas Mask
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Abstract This study investigated the process quality level of a K5 gas mask, which recently acquired its
operational capability, through statistical process analysis for the mass production stages and their lots.
The tensile adhesion strength was the only operating requirement in the manufacturing process of the
K5 gas mask. For this purpose, the results of tensile adhesion strength between the lens and facial rubber
during the initial and second mass production stages were analyzed using conventional statistical and
statistical process analysis methods. The conventional statistical results indicated that the second mass
production stage was better than the initial mass production stage. In cases of a control chart and
process capability of tensile adhesion strength, the process quality level was also improved by following
the mass production stages. The improvement was caused by process stabilization and work skill
elevation. These results and methods are expected to be conducted and utilized in the third mass
production stage. Moreover, quality improvement of K5 gas mask mass production can be achieved using

the Lean 6 sigma procedure, MDAIC (Define, Measure, Analyze, Improve, Control).
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Fig. 1. Gas masks for ROK armed forces. (a) K-1
(b) KM24 (c) KM25 and (d) K5.
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Table 1. Specification of K-1 and K5 gas masks

Category K-1 Gas Mask | K5 Gas Mask
Weight (g) Less than 000 | Less than 000
Protecti Fact More than More than
rotection Factor 0.000 00,000
Inhalation Resistance
(mmH20) Less than 00 Less than 00
More than
s o,
Particles (%) 00.00 More than 0.00
Filter Nerve Agent
Perfor e A8 More than 000 | More than 000
(min)
mance | Gas
Blood .Agent More than 00 | More than 00
(min)
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’ Sample Preparation from K5 Gas Mask |
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Table 2. Experiment parameters for the weathering
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Fig. 2. The schematic diagram of research process.
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condition
Parameters Specifications
X 102 minute dry /
Exposure period 18 minute spraying
Broad Band Narrow Band
(300 nm to 400 nm) (340 nm)
Irradiance 051 % 0.02
4 51 £ 0.
60 + 2 W/m2 W/(m2-nm)
Black panel 63 + 05T
temperature
Chamber 38+ 3¢
temperature
Relative humidity 50 £ 10 %
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Fig. 4. Tensile adhesion strength results for pretreatment
and ageing, weathering and cold conditioned
samples. (a) mean of whole and each mass
production stages with standard deviation. (b)
median of whole and each mass production stages.

Table 3. Tensile adhesion strength results.

Tensile Adhesion Strength (N)
Condition Initial 2nd Whole
Production | Production | Production
Stage Stage Stage
Pretreatment 269.4 310.8 291.9
Aging 260.5 281.7 272.1
Average
Weathering 257.8 303.4 282.7
Cold 264.0 309.0 288.6
Pretreatment 269.5 317.0 294.0
Aging 259.0 2785 2715
Median
Weathering 254.5 310.0 289.0
Cold 271.0 312.0 2935
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Fig. 5. X—s Chart of tensile adhesion strength by
each production stages for pretreatment.
Blue dashed line(- - -) indicates boundary of
production stages.
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Table 4. Rating standard table of Cpk
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D | Unacceptable Cok € 0.67 Cpx € 0.60
Table 5. Cpk of tensile adhesion strength
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Fig. 6. Process capability of tensile adhesion
strength by (a) whole, (b) initial and (c) 2nd
mass production stages for pretreatment.
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