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(EDA R How Do We Inspect?

* 100% inspection
— Manual Inspection

— Automated Inspection

e Acceptance Sampling
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 Sampling preferred when:
— Test is destructive
— Test cost is high
— Lot size is very large

 100% Inspection preferred:

— To remove low numbers of randomly distributed
defects

— When risk of a defective unit is high
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\ &= / Acceptance Sampling Terms

* Acceptance Sampling

— Inspection of a sample from a lot to decide
whether to accept the lot.

e Lot Size (N)

— The total number of items to be considered
together for acceptance or rejection.

e Sample Size (n)

— The number of items selected at random from
the lot for testing or inspection.
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\ &= / Acceptance Sampling Terms

e Acceptable Quality Limit (AQL)

— The defect level that will be routinely accepted by
the sampling plan. 95% of the time, lots of this
quality will be accepted. Defines the producer’s
risk.

* Unacceptable Quality Limit (UQL) or Lot Total
Percent Defective (LTPD)

— The defect level that will be routinely rejected by
the sampling plan. 90% of the time, lots of this
quality will be rejected. Defines the customer’s
(patient’s) risk.
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\ &% , Acceptance Sampling Terms

e Operating Characteristic (OC) Curve

— A plot of the probability of accepting a lot (y-axis)
versus the lot percent defective (x-axis). This curve is
descriptive of the protection provided by a given
sampling plan.
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ldeal Operating Characteristic Curve
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% Operating Characteristic Curve
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\ &%, Acceptance Sampling Terms

 Sampling Plan

— Defined by the sample size (n) and the accept
number (a) for a given lot size (N). Performance
is shown by the operating characteristic curve
and values for AQL and LTPD.

* Accept (a)/Reject (r) Number

— When the sample contains defectives <= the
accept for the sampling plan, the lot should be
accepted. When the sample contains defectives
>=to the reject number it should be rejected.
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\ &%, Acceptance Sampling Terms

e Single Sampling Plan

— Sampling inspection in which the decision to
accept or reject a lot is based on the inspection
of a single sample.

* Double Sampling Plan

— Sampling inspection in which the inspection of
the first sample leads to a decision to accept the
lot, reject it or take a second sample. The
inspection of the second sample, when required,

then leads to a decision to accept or reject the
lot.
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FDA } Single vs. Double Sampling Plan
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Single

n =315

a==6

Double
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\ &%, Switching Rules

START

1

5 lots in a row accepted 2 out of 5 lots rejected

Reduced

Number of defectives > 5 lots in a row accepted

accept number
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EDA | Effect of Sample Size (n)
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= ) Effect of Lot Size (N)
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EDA B Effect of AQL
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\&>, Standard Sampling Plans

Mil Std 105e “Sampling Procedures and Tables for
Inspection by Attributes”

— Discontinued in 1991

* ANSI/ASQ 71.4-2003 (R2013) “Sampling
Procedures and Tables for Inspection by Attributes”
— 1SO 2859-1:1999
— JIS Z29015-1:2006

 Dodge-Romig
— Average Outgoing Quality Limit (AOQL)

 Mil Std 1916
— Zero accept plans
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(E2A L Sampling Plans
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 oon | e s 2om | e
ANSI/ASQ Z1.4 63% 65% 53% 70% 90%
ISO 2859 29% 23% 11% 10% 0%
JIS 29015 0% 7% 15% 5% 0%
Mil Std 1916 2% 3% 11% 0% 0%
Dodge Romig 1% 1% 0% 5% 0%
Other 5% 2% 10% 0% 10%

Other: 2x100% inspection, plan based on AQL and RQL

From 2023 PDA Visual Inspection Survey
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What AQL value (in %) do you use for acceptance
sampling of these defect categories?
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(EPA R ANSI Z1.4 Sampling Table
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L2} ANSI Z1.4 Sampling Table
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\25) Sample Collection
e Random
e Stratified
— Subgroups
* Periodic
— Simple procedure
— Easy to automate
vesrg e somasmen "I S e 1
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DA} Sampling Experiment
e Lot Size (N) =2,000
— Defect Rate = 1%
e Sample Plan K
— Sample Size (n) =125
* Accept/Reject
— AQL0.10% (0.04% act) =0/1 UQL 1.8%
— AQL 0.65% (0.65% act) =2/3 UQL 4.3%
— AQL 4% (4.9% act) = 10/11  UQL 12.3%
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(EPA R ANSI Z1.4 Sampling Table
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PDA
== | Sample Plan K

Table X-K—Tables for sample size code letter: K

INDIVIDUAL PLANS
PERCENT OF LOTS CHART K—OP}:ZRATING CHARACTERISTIC CURVES FOR SINGLE SAMPLING PLANS
EXPECTED TO BE (Curves for double and multiple sampling are matched as closely as practicable)
ACCEPTED () |0
NI ™~ i T
90 =
JTWAVAY

80 % \\ Y

70 . \

60 TV AN

50 N \

\ \
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o 0.10 \0.40)\0.65\ 1 1.5 2.5 0 6.5 1

20 N
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0 - ] | - ——— | 1}
0.0 25 5.0 7.5 10.0 125 15.0 175 200 225 25.0

Quality of submitted product (p, in percent nonconforming for AQLs <10: in nonconformities per hundred units for AQLs >10)

5 Note: Figures on curves are Acceptance Quality Limits (AQLs) for normal inspection.
TABLE X-K-1-— TABULATED VALUES FOR OPERATING CHARACTERISTIC CURVES FOR SINGLE SAMPLING PLANS
Acceptance Quality Limits (normal inspection)
P, 0.10 I 0.40 I 0.65 | 10 I 15 I 25 I X | 4.0 I X | 65 I X I 10
p (in percent nonconforming or nonconformities per hundred units)
99.0 0.00804 0.119 0.349 0.659 1.43 232 2381 382 4.88 598 8.28 10.1
95.0 0.0410 0.284 0.654 1.09 2.09 3.18 3.76 494 6.15 7.40 9.95 11.9
90.0 0.0843 0.425 0.882 1.40 2.52 3.72 435 5.62 692 8.24 109 13.0
75.0 0.230 0.769 1.38 203 3.38 4.76 5.47 6.90 834 9.79 12.7 149
50.0 0.555 1.34 2.4 294 4.54 6.14 6.94 8.53 10.1 11.7 149 173
25.0 1.11 2.15 34 4.09 5.94 7.75 8.64 104 122 13.9 17.4 20.0
10.0 1.84 311 4.26 5.34 7.42 9.42 104 123 142 16.1 198 2254
5.0 240 3.80 5.04 6.20 8.41 10.5 11.5 13.6 15.6 17.5 214 242
1.0 3.68 5.31 6.72 8.04 10.5 12.8 13.9 16.1 18.3 204 245 275
= 0.15 065 | 10 L5 25 X 40 X 6.5 X 10 b4
> Acceptance Quality Limits (tightened inspection)
% Note: Values given in the table above are based on the Poisson distribution as an approximation to the binomial distribution (See 11.1 for details)
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(22§ Sample Plan K

TABLE X-K-1— TABULATED VALUES FOR OPERATING CHARACTERISTIC CURVES FOR SINGLE SAMPLING PLANS

Acceptance Quality Limits (normal nspection)
P, 0.10 0.40 0.65 1.0 15 2.5 X 4.0 X 6.5 X 10
p (in percent nonconforming or nonconformities per hundred units)

99.0 0.00804 0.119 0.349 0.659 1.43 2.32 2.81 3.82 4.88 5.98 8.28 10.1
95.0 0.0410 0.284 0.654 1.09 2.09 3.18 3.76 4.94 6.15 7.40 9.95 11.9
90.0 0.0843 0.425 0.882 1.40 2.52 3.72 4.35 5.62 6.92 8.24 10.9 13.0
75.0 0.230 0.769 1.38 2.03 3.38 4.76 547 6.90 8.34 9.79 12.7 14.9
50.0 0.555 1.34 2.14 2.94 4.54 6.14 6.94 8.53 10.1 11.7 14.9 17.3
25.0 1.11 2.15 3.14 4.09 5.94 7.75 8.64 104 12.2 13.9 17.4 20.0
10.0 1.84 3.11 4.26 5.34 7.42 942 10.4 12.3 14.2 16.1 19.8 22.54
5.0 2.40 3.80 5.04 6.20 8.41 10.5 11.5 13.6 15.6 17.5 214 242
1.0 3.68 531 6.72 8.04 10.5 12.8 13.9 16.1 18.3 20.4 24.5 27.5
0.15 065 | 1.0 15 2.5 X 4.0 X 6.5 X 10 X

Acceptance Quality Limits (tightened inspection)

Note: Values given in the table above are based on the Poisson distribution as an approximation to the binomial distribution (See 11.1 for details)
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;'R%:E How should a sampling plan be used?

* As a Safety Net
— 100% inspection is not 100% effective

— To detect new defect types with automated
systems

— To detect a process shift
* Manufacturing or Inspection process
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What should you do when you exceed
>/ the Accept Number?

* |nvestigate (Always)
— Inspection Process

— Manufacturing Process

e Reinspect (Sometimes)

— When it is appropriate (based on investigation)

* Reject Lot (Sometimes)

— When reinspection is not successful
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PDA & Any Questions?
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