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Figure 1 — Type 1 and Type Il Errorsfor CMH -17 Equivalence Testing
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The consumes risk is the risk of accepting material that should have been rejactedhe
produceis risk is the risk of rejecting material that should haventsezepted. With CMH.7
Rev Gmethodology, as with almost all other samplaageptance schemes in use today, the
producer’s risk is set toand used to detmine the acceptance criteria.

When a material fails the equivalency teke null hypothesis is rejected. We can conclude at

theli . OHYHO RI FRQILGHQFH WKDW D WUXH GLIIHUHQFH H[LV
material passethis type of test, the null hypothesis is not rejected and there is no level of

confidence associated with this conclusion unless a specific difference has been hypothesized

and the power of the test associated with that difference computed.

CMH-17 Rev Grecommends thatbe set at 0.05, which corresponds to a confidence level of

95%. This means that if we reject the null and say that the two materials are not equivalent with
respect to a particular test, then the probability that this is a correct decision is narle€¥s%h

The consumer’s risk, the probability of wrongigncluding hat two materials are equivaleit,

not computed but can be expected to be considerably larger than 0.05 when using sample sizes as
small as the typical equivalency test sample recommended for composite materials

Using the methods of CMH7, attaining equivalency through testing only one batch of material
was found to be quite difficult. Every manufacturing facility was sligditierent—not much

but enougltfor failures to occur far nre frequently than was originally expected. In essence,
the CMH 17 tests for equivalence based on the original qualification sample used only within
facility variance of the manufacturer of the original qualification sample. It failed to take into
account thatproducers of equivalency samples had additional betvi@ghties variance. Since
the basis values were set using the qualification sample, any facility that did not achieve
equivalence bynte CMH17 methods could not use the basis values compuam that sample.

Generic equivalence testing was developed with the goal that 95% or more of all production
facilities following proper procedures for a material would be considered equivalent and could
safely be assumed to produce material that would meet or exceed the generic basis values.
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Figure 10: UNCO RTD and ETD Conditions Acceptance and Equivalence Ellipses

ETD Condition (ksi)
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Figure 13: OHT1 B-basisValues and Mean Acceptance Limits
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Figure 37: OHC1 RTD Strength Means by company
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The within company standard deviation was lower than the between units standard deviation.
There were no failures of the F test.

Using the HYTEQ software to run equivalencgtgefor strength, four units (A5, A6, A8, Al1l)
failed equivalency when compared with the qualification datsgtwhen compared with the
pooled datasefll four units failed due to the mean value being too low. One of the four units
(A6) also failed the equivalency test due to the minimuncispen value being too low

There were no failures of the mean for the generic basis values equivalency criteria for strength.

The summary statistics for all units are showmatle 26 for strength. The individustrength
values for each specimen along with thedis values computed by the different methods and
the corresponding equivalency minimum values for specimens are shéiguie 54. The

mean values for each company along with tHeaBis values computed by the different methods
and the corresponding equivalency minimum criteria for means are shown in Figure 55. The
standard deviations for strength by company are shown in Figure 56. All outliers and test
failures are indicated in these graphs.

Table 26 UNTO RTD Strength Summary Statistics by Unit

UNTO Normalized Strength RTD Condition by Batch and Company

Qualification Data Equivalency Companies Pooled
Qual. A01 A02 A03 A2 A4 A5 A6 A8 A9 A10 All A12 | Dataset
Average | 171.385| 172.748| 169.150| 172.257| 178.860| 183.087| 165.177| 160.538| 163.784| 181.508| 180.872| 155.636| 188.427| 172.962
Std Dev. 9.304 5.910 7.024| 14.175 9.913 6.950 5.331 9.896 4.453 6.246 2.966 2.683 5.315| 12.108
Coeff Var|  5.43%| 3.42%| 4.15%| 8.23%| 5.54%| 3.80%| 3.23%| 6.16%| 2.72%| 3.44%| 1.64%| 1.72%| 2.82%| 7.00%
Max 182.904| 181.648| 178.704| 182.904| 189.105| 191.406| 171.385| 169.709| 170.317| 188.463| 184.239| 159.397| 194.189| 194.189
Min 143.990| 165.214| 157.619| 143.990| 153.692| 171.712| 156.701| 136.687| 154.525| 171.726| 174.416| 151.992| 179.462| 136.687

Count 18 6 6 6 9 9 9 9 9 9 9 8 9 98

Statistics

Figure 54: UNTO RTD Strength Specimen Data
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Figure 84
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