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Small-Sample Inspection Plans for the New Product
Quality Level Evaluation of Finite Population :
Focused on Guided Weapons in Development Stage
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In the product development stage, it is very important to ensure demanded quality level before moving to the
full-scale manufacturing. For example, in developing guided weapons, live-fire tests are required to verify the
final performance of the weapons which are very expensive. The quality evaluation of the guided weapons needs
destructive testing, which makes it necessary to test as small number of samples as possible. This paper presents
sampling inspection plans and calculating system for finite population guided weapons, which can meet the
demanded quality level and confidence level with the minimum number of performance tests. The result of this
paper can be useful for any kind of costly destructive testing.

Keywords: New product, One-shot devices, Finite population, Small-sample inspection plan, Warranted quality
level, Confidence level
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90% AF] o] s 49, STHFEY HH7H0.60~
0.85 AFo]Y wl, Sherwin(2000), An(2013), Byun et al.(2015)°]
A A &+ ALA S5 No Fail(Z5F W) 3 ‘One Fail( 25 H35
ojA & WMol BT 389 H$E o] <Table 1>
<Table 2>l Z}Z} YEFJ Atk <Table 2>l An(2013) 2] H]
w7} A9 HA=H, An(2013)9)= One Fail’®] 730l ot
AFA 7 ERG QLA] 237 Wi otk

Table 1. Required number of tests for ‘No Fail” case
(confidence level 90%)

Sherwinl  An Byun | Byun | Byun | Byun | Byun

T (2000) | (2013) et gl_. et al. | et al. | et al. | et al.

HEg (N=F-8h|(N =200)| (N = 100)| (N = 70) | (N = 50)

REEE

0.60 5 4 4 4 4 4 4
0.65 6 5 5 5 5 5 5
0.70 7 6 6 6 6 5 5
0.75 8 8 7 7 7 7 7
0.80 11 11 10 9 9 9 8
0.85 14 15 14 13 12 12 11

Table 2. Required number of tests for ‘One Fail’ case
(confidence level 90%)

Sherwin| BYun | Byun | Byun | Byun | Byun
a7 (2000) ei gli etf al. etf al. etial, etial.
BEE (N=%%h| (N=200) | (N=100) | (N=70) | (N=50)
A%
0.60 9 6 5 P
0.65 | 10 7 7 7
070 | 12 9 9 3
0.75 14 11 11 10 10 10
0.80 18 14 14 13 12 12
0.85 25 20 19 17 17 16

<Table 1>3} <Table 2>5 R, % 7] L 9} v o] x| ok 73]
< 0|83 Byuneral (2015)8] AF AR 01X ST HFET
A FE et S Fo A AAER e T ste Mg 5
el vholgte AL & 4= ) ol 2 0], <Table 1>01 A 27
H5E0]0.80%) 7% N =502 Wl Byun e al.(2015)°] A|A] g+ A}
A4 83 £ A, Sherwin(2000) ]} An(2013)0] AA1EH113)
HO}33)7} A F017] A A SR 8t BT
o] #No| 2o W 28422 Byun ef al,(2015) 2] ¥ o] T2 WY
EEOOS a4l AT & F Atk 7] FEF71E
A @7} she 9ol T3] AFAA P oA 4] o] A QE]
T RAS AN AL A FE 135 2 Y 5 ol AA A A
A= v $- =27) W) F-ol|, Byun et al,(2015)0] A A 3 AZ AL
WA o] 7] A E 7 A S A =Y o A
27X E o] 83 MEF AL Slojx RPTo g 7}
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Hgo| B2 Aol kg oA AA S HeRd i
=97t Basith fFEF7] NEgA = FolA 27 =
7 FEAAGEFS BAGo 2 AT F Utk AAgo)
o slo] A4 AR A gso] gla At 7o) A=
2 OE dde £ A8l FEFES ZAT V2 Ha A
FYAAE AN ST A AT 280 R ET
FAE A AL 7l Ko E Aeddle AANA S §
3 B8 g FITES T Aitste] Habgt 1 o]$ A
de FoX B 37|18 o2 FAFTS BUkehd 2
Aolt}, Wb o] Aalpako] AmdE A glon mjd 3
s T AT ok BE A & 2y
@] 372 Jtol WEY A & FHsHE EkByun et
al., 2015). A =775 Fo2 it Aol 27]sH:
X ) lof o] 2ol Z A AEH AL S o] 831 H
k. Byun et al.(2015)°] 23}, N = 500 o]’ wjel= 5

2 A PEA 2 RS E O8] o]FEEE AT wjo}
Z7|3HEEE AHEE W) 9] 21 E|ES] 2fo] kY% o]sk7t Ek

A 37+2] <Table 1>3} <Table 2>l A|A|H ALZ314=2] H]
53t Byun et al(2015)8] A7} 7P ¢ HHY
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Case 1)c=0,n=3": 1 (D)(E)(FD)
3_
ﬁ%xwx
P{H>08|X=0}-= ST =063 (5)
0 50 (X)( 3—x )
e 50
0D=0 (3)
Case2)c=0,n=4":
D\(50—D
shy (x)( 4—x)
ZODZ,O (50
f— j— 4 =
P{H =08 |X=0}= , (D)(50 D) 0.720 (6)
EO] ioj x/\4—x
x=0D=0 (5210

o] AxbA T a2 FEF7|KS A8 4EEn =304
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Small-Sample Inspection Plans for the New Product Quality Level Evaluation of Finite Population

Ab= AlAg x
2237 }’d%l#-’é | (B23IHBESTH2) | (2TRTSE HASE) |
h(& | ¥ 5 S): Unknown @) 2Y7|2=NY
DTa) Defense Agency for Technology and Quality
e
N(REEEF () 50 - w(E A =2 (o075 -

070 =~
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E237 HRASE |(ERINHSEYNL) | (FERIEELASE) |

@) 3'871=ELH

DTae Defense Agency for Technology and Quality

Ah= AlASL X
EZ37] | MEl4E (REIVHESTN=) (HTYEEHALE) |
h(4H %= &) Unknown 1@ =2%W712=39
DTaQ) Defense Agency for Technology and Quality
e
NEZEI2) [50 - WEZEFE) (075 -
cliil 2| 4F) 070 -

| 2HE(Click) |
(#=37. 3182+

EECRON
Coan3

G |
(14,4 | |

9.2) |
(16.5) |

Figure 3. Output screen for sets of sample size and allowable defective

(E2A7), AEFNF) 2FE BRAFed AH8A= o) F
ol M Adh= AAAI S AEd 5 Uk <Figure 4> 2
7], #237], 3 EFNTE AT o, EAEFEY B
Aol uhE A=) ME ghe HolF = shdoln
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Figure 2. Output screen for calculating confidence level

EZ3]| | H214F | (EE30| HESTH ) (BESSE LE+E) }
h(4 T 258): Unknown Ok -k
oraar DTa(y Defense Agency for Technalegy and Quality
(BRI | 50 hd
nE2S7)  [3 o  csEggle) [0 -
(2HYFE, ML) £HE(Click)
BAUEE | Ad5FE | BRawEs | A95F
0.980 0.152 0.780 0.671
0.960 0.221 0.760 0.705
0.940 0.286 0.740 0.736
0.920 0.347 0.720 0.764
0.900 0.404 0.700 0.790
0.880 0.457 0.680 0.814
0.860 0.506 0.660 0.836
0.840 0.552 0.640 0.856
0.820 0.595 0.620 0.874
0.800 0.634 0.600 0.890

level
] ALk B 0] tE W /PLEY AFHIF 2HE THA
1 HskE A B MFES aEste] Ak AFY
FAE 4= 4 = WU, 3) U85 A(surrogate variable) S
o]&gt A HFHAAL PO Z FIAA Y Fo B4 H
7¥etar, 71 Avket AA A P A giotst MEHHAL 2
I 7he] RS AN G2 T3 v g AL AR S

wasta 284S Eol= Aol 2 Aotk
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Table A1. Test sample numbers for N = 50 Table A3. Test sample numbers for N = 100
N=50 | C d N=100| C d
60% | 65% | 70% | 75% | 80% | 85% | 90% 60% | 65% | 70% | 75% | 80% | 85% | 90%
0 1 1 2 2 2 3 4 0 1 2 2 2 3 3 4
w=60%| 1 3 3 3 4 4 5 6 w=060%]| 1 3 3 3 4 4 5 6
2 4 4 5 6 6 7 8 2 4 5 5 6 6 7 8
0 2 2 2 3 3 4 5 0 2 2 2 3 3 4 5
w=65%/| 1 3 4 4 5 5 6 7 w=065%/| 1 3 4 4 5 5 6 7
2 5 5 6 7 7 8 9 2 5 5 6 7 7 8 10
0 2 2 3 3 4 4 5 0 2 2 3 3 4 5 6
w=70%/| 1 4 4 5 5 6 7 8 w="T0%/| 1 4 4 5 6 6 7 9
2 5 6 7 8 8 9 | >10 2 6 6 7 8 9 10 | >10
0 3 3 3 4 5 6 7 0 3 3 3 4 5 6 7
w="7%]| 1 5 5 6 7 8 9 10 w="7%]| 1 5 5 6 7 8 9 10
2 7 8 9 9 | >10|>10 | >10 2 7 8 9 10 | >10 | >10 | >10
0 3 4 4 5 6 7 8 0 3 4 5 5 6 7 9
w=280%1| 1 6 6 7 8 9 10 | >10 w=280%]| 1 6 7 8 9 10 | >10 | >10
2 8 9 10 [ >10 | >10 | >10 | >10 2 9 10 | >10 | >10 | >10 | >10 | >10
0 5 5 6 7 8 10 | >10 0 5 5 6 7 8 10 | >10
w=28%]| 1 8 9 10 [ >10 | >10 | >10 | >10 w=28%| 1 8 9 10 | >10 | >10 | >10 | >10
2 | >10 | >10 | >10 | >10 | >10 | >10 | >10 2 | >10 | >10 | >10 | >10 | >10 | >10 | >10
0 6 7 8 9 | >10|>10 | >10 0 7 8 9 | >101|>101|>10 | >10
w=90%/| 1 |>10]|>10|>10|>10 | >10 | >10 | >10 w=90%/| 1 |>10|>10|>10|>10 | >10 | >10 | >10
2 | >10 | >10 | >10 | >10 | >10 | >10 | >10 2 | >10 | >10 | >10 | >10 | >10 | >10 | >10
Table A2. Test sample numbers for N = 75 Table A4. Test sample numbers for N = 200
N=75| C d N =200 C d
60% | 65% | 70% | 75% | 80% | 85% | 90% 60% | 65% | 70% | 75% | 80% | 85% | 90%
0 1 1 2 2 3 3 4 0 1 2 2 2 3 3 4
w=60%| 1 3 3 3 4 4 5 6 w=060%| 1 3 3 3 4 5 5 6
2 4 5 5 6 6 7 8 2 4 5 5 6 6 7 8
0 2 2 2 3 3 4 5 0 2 2 2 3 3 4 5
w=065%/| 1 3 4 4 5 5 6 7 w=065%] 1 3 4 4 5 5 6 7
2 5 5 6 7 7 8 10 2 5 5 6 7 8 9 10
0 2 2 3 3 4 5 6 0 2 2 3 3 4 5 6
w=70%] 1 4 4 5 6 6 7 9 w="T70%] 1 4 4 5 6 6 7 9
2 6 6 7 8 9 10 | >10 2 6 6 7 8 9 10 | 12
0 3 3 3 4 5 6 7 0 3 3 4 4 5 6 7
w="7%] 1 5 5 6 7 8 9 |>10 w="7%] 1 5 5 6 7 8 9 11
2 7 8 9 10 | >10 | >10 | >10 2 7 8 9 10 | 11 12 14
0 3 4 4 5 6 7 9 0 3 4 5 5 6 8 9
w = 80%| 1 6 7 7 8 10 | >10 | >10 w=80%/| 1 6 7 8 9 10 12 14
2 9 10 | >10 | >10 | >10 | >10 | >10 2 9 10 | 11 12 14 16 | 18
0 5 5 6 7 8 10 | >10 0 5 6 7 8 9 11 13
w=28%] 1 8 9 10 | >10 | >10 | >10 | >10 w=28%]| 1 8 10 11 12 14 16 19
2 | >10 | >10 | >10 | >10 | >10 | >10 | >10 2 12 | 13 15 17 | 19 | >20 | >20
0 7 8 9 |>10]>10 | >10 | >10 0 8 9 10 12 14 16 19
w=9%/| 1 |>10]>10|>10 | >10 | >10 | >10 | >10 w=90%] 1 13 14 | 16 | 18 | >20 | >20 | >20
2 | >10 | >10 | >10 | >10 | >10 | >10 | >10 2 18 20 | >20 | >20 | >20 | >20 | >20
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Table AS. Test sample numbers for N =300 Table A7. Test sample numbers for N = 500
cl cl
N =1300| C N =1500]| C
60% | 65% | 70% | 75% | 80% | 85% | 90% 60% | 65% | 70% | 75% | 80% | 85% | 90%
0 1 2 2 2 3 3 4 0 1 2 2 2 3 3 4
w=60%] 1 3 3 3 4 5 5 6 w=60%]| 1 3 3 4 4 5 5 6
2 4 5 5 6 6 7 8 2 4 5 5 6 6 7 9
0 2 2 2 3 3 4 5 0 2 2 2 3 3 4 5
w=065%/| 1 3 4 4 5 5 6 7 w=065%/| 1 3 4 4 5 5 6 7
2 5 5 6 7 8 9 10 2 5 5 6 7 8 9 10
0 2 2 3 3 4 5 6 0 2 2 3 3 4 5 6
w=70%/| 1 4 4 5 6 6 8 9 w="70%] 1 4 4 5 6 7 8 9
2 6 6 7 8 9 10 12 2 6 6 7 8 9 10 12
0 3 3 4 4 5 6 7 0 3 3 4 4 5 6 7
w="7%] 1 5 5 6 7 8 9 11 w=T7%/| 1 5 6 6 7 8 9 11
2 7 8 9 10 11 13 15 2 7 8 9 10 11 13 15
0 4 4 5 6 7 8 9 0 4 4 5 6 7 8 10
w=280%1| 1 6 7 8 9 10 12 14 w=280%]| 1 6 7 8 10 12 14
2 9 10 11 13 14 16 19 2 9 10 11 13 14 16 19
0 5 6 7 8 9 11 13 0 5 6 7 8 9 11 13
w=28%/| 1 9 10 11 12 14 16 19 w=28%| 1 9 10 11 13 14 16 19
2 12 14 15 17 19 | >20 | >20 2 12 14 15 17 19 | >20 | >20
0 8 9 10 12 14 16 | 20 0 8 9 11 12 14 17 | 20
w=90%/| 1 13 15 17 19 | >20 | >20 | >20 w=90%] 1 13 15 17 19 | >20 | >20 | >20
2 19 | >20 | >20 | >20 | >20 | >20 | >20 2 19 | >20 | >20 | >20 | >20 | >20 | >20

Table A6. Test sample numbers for N = 400

N =400 | C d
60% | 65% | 70% | 75% | 80% | 85% | 90%
0 1 2 2 2 3 3 4
w=60%| 1 3 3 3 4 5 5 6
2 4 5 5 6 6 7 9
0 2 2 2 3 3 4 5
w=065%/| 1 3 4 4 5 5 6 7
2 5 5 6 7 8 9 10
0 2 2 3 3 4 5 6
w="70%/| 1 4 4 5 6 7 8 9
2 6 6 7 8 9 10 | 12
0 3 3 4 4 5 6 7
w="7%| 1 5 6 6 7 8 9 11
2 7 8 9 10 | 11 13 15
0 4 4 5 6 7 8 10
w=280%| 1 6 7 8 9 10 | 12 | 14
2 9 10 | 11 13 14 | 16 | 19
0 5 6 7 8 9 11 13
w=28%/| 1 9 10 | 11 12 | 14 | 16 | 19
2 12 | 14 | 15 | 17 | 19 | >20 | >20
0 8 9 11 12 | 14 | 17 | 20
w=290%/| 1 13 15 17 | 19 | >20 | >20 | >20
2 19 | >20 | >20 | >20 | >20 | >20 | >20






