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I. Principles of the theoretical raw silk

classification method

This study has been carried out from a principle
that the number of sample skeins are based upon
the sample test result may represent the whole silk
from fundamentaly statistical distribution, another
word, Normal Curve Distribution method. For ins-
tance, we always see the raw silk denier deviation
distributions show such Normal Curve Distribution
upon the testing results.

In order to make an international raw silk classi-
fication table, we have investigated the relationship
between raw silk grade and the silk textile grade.
After various anlysis for this matter, we have found
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Fig. 1. Evenness variation against textile
fill uniformity (%)
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Fig. 2. Denier deviation against textile warp
uniformity
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Fig. 3. Translation of ellipsoidal curve.

a secondary functional relationship between them
which were similar with ellipsoidal curve as shown
on Fig. 1 and Fig. 2. These ellipsoidal curves may
be translated into a circular curve as shown on Fig.
3, because any empirical plot(e) may move along
horizontaly to a circular curve in case transfer of
the longer radius (ob to oc), for instance, at(f). It
is known by geometry that normal ellipsoidal curve

(A) or circular curve(B) may be shown as;
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As shown in the above equation, an experimental

plot 1 will move to x; in case the ellipsoidal curve
is transfered to the equiverent circular curve. There-
fore, we may discuss the relationship between the
raw silk grade penalty (or grade) and the silk textile
grade refered with circular curve instead of ellp-
soidal curve.

As all of us know, the testing results for Even-
ness, Neatness and Cleanness are shown as per cent
which the results are shown deducting the test
penalty from 100%5. For instance, in case raw silk
evenness shows 1/2 variation (Fig. 1), the rest of
Y axis length (from 1/2 to 3 1/2) will replesent
the grade of evenness.

On the other hand, raw silk denier deviation and
winding test results show with actual penalty.



According to these graphs, the penalty intervals are
ploted as uniform interval, but the corresponded silk
textile grades are not uniform intervals each other as
shown at Fig. 1 and Fig. 2 (See dotted lines). Such
relationship was found after preparing many standard
grades of silk textiles, then compared the textile
grade from the corresponded raw silk graded ones.
As all of us know, silk weavers pay more money
for better grade of raw silk because they believe
they can weave more better textile from it. So far,
theoreticaly, there must be various textile grades
markable from 10 to 100 as well as raw silk grade
from E to 6A grade and each grade of textiles
should be made from its corresponded material.

The final product of sericultural industry is of
course silk textile, that is why, the grade of textile
should be located as even interval like as shown at
Fig. 4. This is a quite reversive consideration from
the above observation by the vertical numbers up
side down location and we will see the corresponded
grades are distributed irregularly, which the better
grade interval is, the wider interval shows.

Now, let us discuss the curve by mathematicaly.
As the author said, the vertical axis may show
either penalty or grade. The mathematical relation-
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Fig. 4. Raw silk grade against textile grade.

ship of the variation is as following. When we
represent R to be penalty (or grade) range for each
testing item, the formula will be
(R—y)*+2?=R?, (RZy)
2*=R—(R—y)*=2Ry—y*

In order to induce a reasonable method to figure
out the raw silk grade distribution for specific tex-
tile grade, we will try to devide the horizontal axis
in ten uniform divisions as shown at Fig. 4, and
the numerical numbers are shown as per cent unit,
or (0.1, 0.2......... 0.9, 1.0). R is desided by the
investigation throughfull over various testing lots
for each testing item, (evenness, neatness or clean-
ness etc), but here we can apply R to be 1, and we
will get y value by such change of x, so far, we
will get Table 1.

The raw silk penalties of the below table for each
grade are fundamental parameter or standard para-
meteter of each testing item, and this was named as
“Choe’s penalty parameter”.

According to our investigation for the raw silk
testing results covering over two hundred lots, the
statistical range(R) on each testing item are listed
as Table 2.

The above ranges are of course the difference
between the statistical maximum value and the
minimum value.

In case we compute the actual data for each raw
silk grade for Evenness, Cleannes and Neatness,
the actual penalty is obtained by deducting such
standard penalty from the maximum value because
6A grade starts with specifying “Above” of the
data.

According to our investigation for maximum value
computed from which the mean value and standard
deviation are as Table 3. (R)

For example, in case of Neatness of 20/22D, we
have used 99.168 as maximum value and calculated
the standard penalty for each grade (R parameter).
Then, the corresponded grade data were obtained by

Table 1. Choe’s penalty parameter table

textile penalty (1—xz) 0.1 0.2 0.3
raw silk penalty (1—3)
raw silk grade 6A 5A 4A

0.5 0.6 0.7 0.8 0.9 1.0

0.4358 0.6000| 0.7141 0.8000; 0.8661 0.9164] 0.9539( 0.9789} 0.9944 1.000
3A 2A A B Cc D E




Table 2. Investigated ranges

Item 20/22D 27/29D
Evenness 12. 040 13.304
Low evenness 22. 656 16. 816
Cleanness 18.629 17.560
Neatness 6. 640 6. 960
Low neatness 12. 632 14.560
Denier deviation 1.704 1.984
Max. D. deviation 5. 368 7.176

Table 3. Investigated max. value

Item 20/22D 27/29D
Evenness 95. 244 97.978
Low evenness 9.771 94. 540
Cleanness 103. 695 103. 859
Neatness 99. 168 99. 395
Low neatness 99. 009 99.718

Table 4. Neatness classification table for 20/22D

Actual Grade
penalty | data

Current

Grade grade

Parameter

96 above| 95 above
95 above] 94 above
94 above| 93 above
94 above| 92 above

G6A 0. 4358 2.89
5A 0. 6000 3.98
4A 0.7141 4.72
3A 0. 8000 5.31

2A 0. 8661 5.75 | 93 above| 90 above
A 0.9164 6.08 | 93 above] 88 above
B 0.9539 6.33 | 93 above| 86 above
C 0.9798 6.50 | 92 above| 84 above
D 0.9944 6.60 | 92 abovel 82 above
E 1. 0000 6.60 92 below| 82 below

deducting the standard penalty from the maximum
value. Following after the same principle, we can
prepare Table 4 after all.

According to Table 4, the new grade data hap-
pened to be much higher than the current table and
shows more difficulty to make better grade of raw
silk than before. The neatness defects are understood
to come from cocoon quality and this will call
attention big careness for sericulture and silkworm
breeding service.

In case we have to prepare Denier deviation or
Maximum denier deviation classification table, the
actual penalty must be figured out because the data
are shown by penalty system rather than per cent
system. The actual penalty can be found by the
minimum value adding with the corresponded
standard penalty. The reason of such adding is 6A
grade starts with “Below” of data.

The minimum values for raw silk denier deviation
and maximum denier deviation computed from the
mean value and standard deviation were shown as
Table 5..

By applying such data, we can prepare the denier
deviation classification table as shown at Table 6.

Now, the following process will be the preparation
method for raw silk grade classification table.

Table 5. Investigated denier deviation

Ttem | 20/22D | 27/29D
Denier deviation 0.554 0.540
Mazx. D. deviation 0.622 0.594

- Table 6. Denier deviation classification table for 20/22D

Grade Parameter }S);g(lif;d ﬁ:::ﬁly Grade data Current grade
6A 0. 4358 0.14 1.29 1.29 below 1.15 below
5A 0. 6000 1.02 1.55 1.55 below 1.25 below
4A 0.7141 1.21 1.75 1.75 below 1.35 below
3A 0. 8000 1.36 1.91 1.91 below 1.50 below
2A 0. 8661 1.47 2.02 2.02 below 1. 60 below

A 0.9164 1.56 2.11 2.11 below 1.80 below
B 0. 9539 1.62 2.17 2.17 below 1.95 below
C 0.9798 1.67 2.22 2.22 below 2.15 below
D 0.9944 1.69 2.24 2.24 below 2. 40 below
E 1. 0000 1.69 2.24 2.24 above 2. 40 above




(1) Investigate exact mean value and the standard
deviation by using as many as raw silk testing
lots covering from 6A grade to E grade.

(2) Then, figure out the maximum value and mini-
mum value for each test item by means of adding
four times of the obtained standard deviation or
deducting the same amount from the mean value.

(3) Figure out eight times of the standard deviation
to be use for the statistical range(R) (Table 2).

(4) The ranges are the basic number to find the
standard penalty by multiplying with the corre-
sponded Choe’s parameter (Table 1).

(5) For Evenness, Low Evenness, Cleanness, Neat-

ness and Low neatness, figure out the corresponded

grade data by deducting the obtained standard

penalty from the corresponded maximum value.
(6) For Denier deviation and Maximum denier

deviation, figure out the corresponded grade data
by adding the obtained standard penalty with the
corresponded minimum values.

By repeats of such process, the theoretical raw
silk grade classification tables for 20/22D size and
27/29D size are prepared as attached.

One thing should be cleared is that this study is
just use for the Major test items and other test
items are not discussed because they did not show

the Normal Curve distribution upon the test results.
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