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Abstract This study presents a method for calculating the appropriate number of samples according to
the BMRP (Bulletproof Materiel Reliability Program). Previous research was considered, and the study
included analyses of confidence level, reliability, and AQL applicability. The results were as follows. First,
sample numbers were calculated using AQL. When special inspection level S-3 and zero defects were
applied, calculated sample numbers were 13 for < 1,000, 13 for 1,000-7,000, and 20 for » 7,000'. Normal
inspection level 2 allowed at least two failures in all lot sizes, and thus, was not applicable. Second, as
a result of applying the 'Zero acceptance number sampling plans' technique, sample numbers were
calculated as 19 for < 1000, 23 for 1000-7000, and 29 for » 7000. Third, the number of samples that
achieved reliability and confidence was calculated to be 29 regardless of lot size. These results confirmed
that lot sizes and sample numbers should be adjusted for the Bulletproof Materiel Reliability Program.
Lot sizes were divided into three sections of < 3,200 pieces, and the 'zero defect' technique was applied.
It is proposed that sample numbers of 11, 19, and 23 be used for lot sizes of < 150, 150-1200, and
1201-3200, respectively.
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Table 3. Ballistic First Article Test Matrix(IOTV)

Test .
Table 1. Number of samples by FAT bulletproof vest (Angle) 2 4 16164 1719 Need
size(KDS) Vo (0°
s0 (0°) 6S
Dry (@] O @) @) @) (@] 6Y
- Test Vests Vso (0°) 48
Division Threat Samples | (Samples) >\()J(/et e 0 e} e} e e
V50 | Cal22 FSP 2 24) Vo @) | 5 | 5 | o | o o 8s
D 8Y
357 SIG 2 2(4) l'YO
Non P-BFS m . Vso (0°) o s
Conditioning 44 Mag 2 24 Hot
.357 SIG 2 2(4) Vso (0°) o 15
BL Cold
44 Mag 2 2(4) S
357 SIG 2 2(4) ) © 1S
PBRS 2 2(4) v AgPeOL
. 50
Conditioning —28 oil (©0°) o 1s
.357 SIG 2 2(4)
BL Vso POL o 1s
.44 Mag 2 2(4) JP-8 (0°)
Contingency - 4(8) Vo @) 18
Total 18 22(44) Vo/V: 48
e olol|lo|o
Excluding collar and flexibility test samples ©2) 4y
Vo/ Vi, o o o o 8S
(45°) 8Y
Contingency 13S/9Y
Table 2. Number of samples per lot of LAT bulletproof .
vest(KDS) Total 98/39Y
'RCC / “FSP / “"9mm FMJ S : Shoot pack / Y : Yoke pack
Division Threat ~1,000 370(%)0 7,000~
V50 Cal22 FSP | 1) | 22 | 4@ Table 4. Lot acceptance test sample selection
357 SIG | 1@ | 2@ matrix, complete IOTV
Non P-BFS
Conditioning 44 Mag -0 1) 24 Lot Size Number of test panels per threat Total
- 357 SIG 1 | 1 | 24 Vso, FSP | Vso. 9mm | Vo, 9mm | Samples
.44 Mag -(1) 12) 2(4) 26 ~ 150 2 2 2 6
DoBES 357 SIG 1) | 12 | 24 151 ~ 1,200 4 4 4 12
44 Mag -0 | 10 | 249 1,201 ~ 3,200 6 6 6 18
Conditioning . ’
- 357 SIG 1 | 1 | 24
.44 Mag -(1) 12) | 29 _
Contingency 2(-) 4(-) 8(-) 2.2 AQL tl-%jll:é—l
Total 70) | 1408 | 2869 7oA KS Q IS0 2859-1(1419] A% 4

Excluding collar and flexibility test samples
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Then, CL is Confidence Level
f is Allowable Failure Quantity,
n is Total Number of Tests,
®T is Reliability of the Test

Table 5. Minimum test quantity required for one-
time testing (90% reliability, zero defect)

Confidence Level

Division
60% | 70% | 80% | 85% | 90% | 95% | 99%

Sample size| 9 12 16 19 22 29 45

AZeES olGA ARFT ARt webA A= 47
2AET ARREo A4S 98 v=e] B9 214
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Table 6. AQL application results of S-3 and general
inspection II

Division AQL 1.0 | AQL 25 | AQL 4.0
S-3 E 1300 1 1300 1) 13(1 2)
~ 1,000
il J 80(2 3) 80(5 6) 80(7 8)
1000~ | S3 | E 130 1) 130 1) 13(1 2)
7,000 I K 1253 4) | 125(7 8) | 125(10 11)
$-3 F 2000 1) 20(1 2) 202 3)
7,000 ~
il L 200(5 6) | 200(10 11) | 200(14 15)

HIERERRR} o] 2E9] BE EXP Zlo| glojofsk=
%, Squeglia(2008)[15]7} AAISt "Zero acceptance
number sampling plans’ 7|#<& A&3& 4= Sltt. =
A9 2E F7|E EYE Squeglia® Zero defect

o thisto] AFESt AR = Table 73 2t

Table 7. Results of Squeglia’'s AQL application

Division
1.0 2.5 4.0
KDS Squeglia
~ 1,000 501 ~ 1,200 34 19 15
1,000 ~ 7,000 | 1,201 ~ 3,200 42 23 18
7,000 ~ 3,201 ~ 10,000 50 29 22
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Table 8. Number of samples by analysis method

. AQL Squeglia *T/CL
Lot Size 1.0/ 3 @.5) (90% / 95%)
~ 1,000 13 19 29
1,000 ~ 7,000 13 23 29
7,000 ~ 20 29 29
3.3 M

vl IOTV W& 749 & 7] 2E Ff F7]
£ 3,2008Z Fof Qlct. -yt 4 2E 3719
He7} ml=to] vls Aido® o] wiiEo] A= 9l
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Table 9. Lot acceptance test sample selection
matrix, AQL 2.5 applied

Total Samples US | KOR
Lot Size
Ist plan | 2nd plan| 3rd plan IOTV | KDS
~ 50 5 % e P e
51 ~ 150 11 11 6 6 *
151 ~ 280 13 * * * *
281 ~ 500 16 * * * *
501 ~ 1,200 19 19 12 12 5
1,201 ~ 3,200 23 23 18 18 10

* Indicates entire lot must be inspected
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