The investigation of conservation methods and destruction regions of
papers under the various temperature and humidity changes
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— ABSTRACT

To examine the method for preservation of papers, 9 kinds of papers
were purchased and pretreated for 6 months with various artificial
conditions which were controlled as 3 temperature classes(20 ,80 ,-20

&20 ) and 4 humidity classes(40%, 60%, 80%, 100%).

Whiteness, acidity and folding endurance were measured to examine
the state of papers pretreated under each condition. From the result
examining the state, all the papers were best condition at low
temperature(20 ) and low humidity(40%) and damaged at high
temperature(80 ) and high humidity(100%).

The values of whitness, acidity, and folding endurance were measured
in relation with deterioration of papers. According to damage of papers
caused by the chemical agent, papers became to be acidic, increased
color difference and reduced the force of folding endurance.

The effect of change of temperature(-20 &20 ) on degradation of
papers was not well acquired. Because the period of investigation was not
long enough to acquire the data. So the more studies are needed to find
(_the cause of damage of papers.
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8 18
(Table 1).
Table 1.
PH 7.5 700/
pH 7.0 709 72.8%/
o/
120y
2 1009/
0/
600/
My
( 18
2.
D
9 15mm, 110mm 15
19,440 ( 2 x
(Table 2) A0%, 60%, 80%, 100% (Photo
1) 20 -20
15 (Table 3).
Table 2.
(g/100mk)
40% k2003 (Potassium Carbonate) 1409
60% NHaNO3 (Ammonium nitrate) 2409
80% KCI (Potassium Chloride) 409

100%

D.W.




Table 3. 9
A-1 2 0%
A A-2 2 60%
@ ) A-3 2 80%
A-4 2 100k
B-1 80 0%
B B-2 80 60%
0 ) B-3 80 80%
B-4 80 100k
c-1 20 &0 , 40
c c-2 20 &0 ,  60h
0 &2 ) c-3 20 &0 , 80
C-4 20 &2 , 1004
2)
KS M 7021

(Mitutoyo 0-25mm, Japan)

Photo 1.

20 N
404, 60K)
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D(C / ) W/ T x 1000
D : density (¢/ )
W : basis weight (@/ )
T : thickness (mm)

(Minolta CR-200, Japan)

KS A 0063 L* a* b*
(A E) . L* a* b* (Commission
International de T Eclairage CIE) 1976
, CIE 1976( L* a* b*
) CIELAB
L* a* b* (A E*)

AE = (ALY + QA a) + (A 2

AL*, Aa*, Ab* KS A0OG7 L* a* b* 2

L*, a* b*

KS M 7053 pH (Hanna Hi 9024C, USA)

KS M 7065
0.5Kg (Toyoseiki MIT-S, Japan)




15mm, 110mm
a 15m,  110m
1 )
0.5Kg a )

15
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1.
6 9 0)
(Table 4). 9 6 (0 , 60%)
. .80
1 0) 40%, 60%, 8%, 100%
0.74, 0.73, 0.73, 0.67 8 (
l 7 2 7 2 7 2 7
, ) (<0.09) )
Table 4. 9 6 o©: /)
1 2 2 2
40 0.81 0.81 0.81 0.73 0.97 0.89 0.76 0.68 1.21
0 60%* 0.73 0.81 0.83 0.81 0.81 0.89 0.76 0.68 1.3
80% 0.81 0.73 0.83 0.73 0.97 0.93 0.67 0.61 1.21
100% 0.73 0.81 0.74 0.73 0.88 0.87 0.67 0.61 1.21
40% 0.74 0.81 0.83 0.73 0.97 0.93 0.76 0.68 1.21
© 60% 0.73 0.81 0.91 0.81 0.97 0.93 0.67 0.61 1.21
80% 0.73 0.81 0.91 0.73 0.97 0.93 0.67 0.61 1.28
100% 0.67 0.81 0.73 0.73 0.88 0.93 0.67 0.61 1.28
0 40 0.81 0.81 0.81 0.73 0.97 0.89 0.76 0.68 1.35
60% 0.73 0.73 0.81 0.73 0.88 0.93 0.76 0.68 1.28
0 80% 0.73 0.81 0.73 0.81 0.97 0.87 0.76 0.68 1.35
100% 0.67 0.81 0.91 0.73 0.88 0.93 0.67 0.61 1.35




D

&20

2

&20

1 , 3
20
’ )
1
1
. 6 80
1 24.14, - -1.28,
80% 60% 40%
(-1.28< <0.14)
20
80
80

3.16, -0.16, -84.3

6 9
. 60
20 - 60
(Table 5). 20
100%
-333.4
20 &20
60
40%
(Table 6). 20
100%

-20

-20
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Table 5.
1 3 6 i
40% 10.94 10.78 10.74 -0.15
2 601~ 11.02 10.81 10.89 0
80% 10.83 10.68 10.84 -0.05
100% 10.97 10.67 10.89 0
40% 11.93 13.29 14.05 3.16
% 60% 12.09 13.61 19.47 8.58
80% 12.79 15.%4 21.36 10.47
100% 15.86 23.31 35.03 24.14
2 40% 11.04 10.69 10.82 -0.07
60% 8.03 1.7 10.12 -0.77
2 80% 8.23 9.36 10.75 -0.14
100% 10.93 9.79 10.80 -0.09
1 3 6
40% 7.88 7.42 7.3 0.14
0 60%* 7.69 7.25 7.21 0
80% 7.30 7.21 7.04 -0.17
100% 7.71 7.28 7.24 0.03
40% 7.65 7.47 7.05 -0.16
@ 60% 7.75 7.13 7.07 -0.14
80% 7.51 7.09 6.9 0.2
100% 7.71 6.87 5.93 -1.28
2 40% 1.7 7.23 7.2 0.01
60% 8.31 8.19 8.01 0.8
0 80% 8.13 7.25 7.16 -0.05
100% 8.18 7.30 7.7 -0.04
1 3 6 i
40% 535.20 446.30 396.87 63.47
0 601~ 699.07 352.80 333.40 0
80% 589.33 438.93 407.90 74.5
100% 678.40 599.07 466.80 133.4
40% 418.07 337.07 249.10 -84.3
% 60% 503.33 318.27 221.60 -111.8
80% 462.80 392.13 101.80 -231.6
100% 212.13 102.93 0 -333.4
2 40% 676.93 564.23 484.60 151.2
60% 657.27 420.33 379.4 46
0 80% 649.07 431.80 274.21 -59.13
100% 975.87 496.90 391.13 57.73
* :
ok 16 (20 , 60%)




Table 6.

1 3 6 i
A% 10.49 10.35 10.28 0.05
0 60%* 10.43 10.27 10.23 0
80% 10.55 10.90 10.40 0.17
100% 10.56 10.27 10.52 0.29
A% 10.68 11.57 12.28 2.05
60% 10.65 12.19 14.69 4.46
% 80% 12.62 17.79 14.80 4.57
100% 16.84 35.35 43.86 33.63
2 A% 10.55 10.24 10.33 0.1
60% 10.63 10.23 10.90 0.67
0 80% 9.88 10.23 10.44 0.21
100% 15.73 10.29 10.55 0.32
1 3 6 i
A% 7.70 6.74 6.56 0.11
0 60%* 7.59 7.06 6.45 0
80% 7.49 6.65 6.64 0.19
100% 1.21 6.56 6.10 -0.35
40% 7.47 6.19 6.14 -0.31
60% 7.36 5.89 5.57 -0.88
% 80% 6.82 5.79 4.60 -1.85
100% 6.46 5.42 2.74 -3.71
2 400 7.02 6.97 6.72 0.27
60% 7.69 7.07 6.67 0.22
0 80% 7.73 7.00 6.45 0
100% 7.22 7.02 6.43 -0.02
1 3 6 i
A% 1125.73 975.50 966.53 308.2
% 60%* 1145.47 746.70 658.33 0
80% 905.40 865.33 737.73 79.4
100% 1102.07 1062.67 886.13 227.8
A% 1078.40 857.21 720.50 62.17
60% 1051.40 1022.07 382.67 -215.66
% 80% 955.33 850.27 97.4 -560.93
100% 357.21 52.73 0 -658.33
2 A% 1140.87 97.27 825.40 167.07
60% 1194.20 1083.20 811.10 152.77
0 80% 1133.53 845.93 626.00 -32.33
100% 803.20 799.80 541.33 -117

(20

, 60%)
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: 33.63, : -3.71, 1 -658.33
2 80 100%
pH 2.74 i 9
20 -2 &0 80
80% 60 , 100% 30
80 40% ,
, 2.05, -0.31, 62.17

3)
(Table 7). 20 -20 &0
6 80 100%
: 16.66, 1 -238.4 0.03
20 -20 &0
80 80% 60 , 100%
30
4) 2
2 (Table 8). 20 -20 &0
20 80%  100%
60 . 6 80 100%
- 35.31, . -680.09

80%, 60%, 40%




Table 7.

1 3 6 i
40% 10.11 10.10 9.9 -0.56
2 60%* 10.43 10.20 10.55 0
80% 10.56 10.12 10.05 -0.5
100% 10.30 10.18 10.35 -0.2
40% 11.09 12.74 13.80 3.25
% 60% 10.85 12.60 17.95 7.4
80% 12.01 15.70 20.68 10.13
100% 13.02 18.22 27.21 16.66
20 40% 10.47 9.84 10.21 -0.34
60% 10.37 10.25 9.84 -0.71
2 80% 10.34 10.11 10.15 0.4
100% 10.40 10.11 10.19 -0.36
1 3 6 i
40% 7.98 7.55 7.45 -0.16
2 60%* 8.22 7.64 7.61 0
80% 8.48 7.69 7.28 -0.33
100% 8.52 7.9 7.61 0
40% 8.06 7.45 7.5 -0.06
60% 7.98 7.17 7.40 -0.21
% 80% 8.35 7.40 7.04 -0.57
100% 8.16 7.92 7.64 0.03
20 40% 8.04 7.50 6.3 -1.28
60% 8.11 7.66 7.50 -0.11
2 80% 8.67 7.65 7.48 -0.13
100% 8.46 7.69 7.63 0.02
1 3 6 i
40% 315.13 287.47 261.87 19.14
2 60%* 375.67 243.27 242.73 0
80% 290.27 248.73 237.20 -5.53
100% 436.00 327.40 301.47 58.74
40% 225.81 182.13 97.93 -144.8
% 60% 188.40 169.20 73.33 -169.4
80% 103.80 95.80 66.64 -176.09
100% 74.60 34.60 4.3 -238.4
20 400 364.80 305.33 228.53 -14.2
60% 378.60 282.07 214.93 -21.8
2 80% 373.53 344.07 329.53 86.8
100% 329.93 328.07 244.27 1.54

(20

, 60%)
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Table 8. 2
1 3 6 ox
40% 12.18 12.21 11.82 -0.41
2 60%* 12.37 12.43 12.23 0
80% 12.32 12.25 12.26 0.03
100% 12.51 12.39 11.92 -0.31
40% 12.08 13.07 13.9%4 1.711
% 60% 12.18 13.82 16.56 4.3
80% 14.07 20.20 28.33 16.1
100% 16.82 A.75 47.54 35.31
2 40% 12.19 11.46 11.94 -0.29
60% 12.12 12.13 11.68 -0.55
2 80% 12.23 12.04 11.94 -0.29
100% 12.19 12.23 11.92 -0.31
1 3 6 ox
40% 8.24 7.62 7.21 -0.15
2 60%* 8.66 7.66 7.36 0
80% 8.16 7.67 7.12 -0.24
100% 8.01 7.711 7.3 -0.01
40% 8.20 7.46 7.34 -0.02
@ 60% 8.01 7.47 7.11 -0.25
80% 7.95 7.01 6.67 -0.69
100% 7.89 6.94 6.55 -0.81
2 40% 8.3 7.70 7.52 0.16
60% 8.52 7.712 7.25 -0.11
% 80% 8.24 7.711 7.19 -0.17
100% 8.23 7.67 7.23 -0.13
1 3 6 ox
40% 2431.27 1022.93 986.24 -50.05
2 60%* 1529.93 1230.07 1036.29 0
80% 1563.20 609.80 547.57 -488.72
100% 1803.73 828.40 624.19 -412.1
40% 1454.20 599.13 420.10 -616.19
% 60% 2124.13 675.80 523.27 -513.02
80% 1658.27 671.87 554.63 -481.66
100% 695.60 432.60 356.20 -680.09
2 40% 1688.00 1034.27 853.27 -183.02
60% 2400.13 934.87 638.79 -397.5
2 80% 1186.73 673.07 660.02 -376.27
100% 1678.07 919.80 682.12 -354.17
* :
kg ) (20 , 60%)




80%

5

20 &0

<0.75)

6)

80

1 14.35,

<-176.8)

80
100%

1 12.83,

(-0.81<

80
100%

<0.16)

40%, 60%,
30

(Table 9). 20 -

100%

: -0.78, 1 =239.73

80 ’

30

100%

- -75.8

(-0.03<

20

<0.

-20 &0

(-0.78<

100%

40%, 60%, 80% 60

(Table 10). 20  -20 &0

69 )
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Table 9.
1 3 6 i
40% 8.3 7.90 8.13 0.1
2 601~ 8.07 7.97 8.03 0
80% 8.33 7.93 8.14 0.1
100% 8.41 8.51 8.02 -0.01
40% 10.24 13.31 13.90 5.87
% 60% 9.67 13.30 18.73 10.7
80% 12.55 17.42 18.91 10.88
100% 15.34 20.34 2.3 14.35
2 40% 7.9 7.83 7.87 -0.16
60% 8.00 7.79 7.89 -0.14
0 80% 8.10 7.78 7.85 -0.18
100% 8.25 7.92 8.01 -0.02
1 3 6 i
40% 8.54 8.36 8.28 0.75
0 60%* 8.33 8.12 7.583 0
80% 8.25 8.19 7.31 -0.16
100% 8.56 8.50 8.23 0.7
40% 8.22 7.9 7.3 0.2
% 60% 8.1 7.9%6 7.29 0.24
80% 8.12 7.9 7.3 -0.19
100% 8.16 7.12 6.75 -0.78
2 40% 8.52 8.51 7.47 -0.06
60% 8.24 8.11 8.06 0.53
2 80% 8.3 8.19 7.70 0.17
100% 8.67 8.66 7.97 0.44
1 3 6 i
40% 79.80 508.07 454.20 80.47
0 601~ 642.87 460.50 373.73 0
80% 582.13 531.30 480.07 106.34
100% 584.00 540.50 391.80 18.07
40% 508.00 263.27 263.40 -110.33
% 60% 696.00 287.67 250.30 -123.43
80% 523.09 197.93 196.93 -176.8
100% 234.60 155.80 134.00 -239.73
2 40% 790.87 387.60 315.87 -57.86
60% 621.53 458.00 384.07 10.34
0 80% 499.10 490.87 33.20 -50.53
100% 739.60 665.70 524.87 151.14
* :
ok 16 (20 , 60%)




Table 10.

1 sk
A% 5.76 5.89 5.67 -0.02
0 60%* 5.75 5.9 5.69 0
80% 5.80 5.79 5.45 -0.24
100% 5.62 5.79 5.53 -0.16
A% 7.08 8.29 9.08 3.39
60% 6.98 8.65 12.16 6.47
% 80% 7.99 8.62 12.76 7.07
100% 9.74 15.93 18.52 12.83
2 A% 5.75 5.84 5.63 -0.06
60% 5.82 5.62 5.62 -0.07
0 80% 5.62 5.54 5.33 -0.36
100% 5.69 5.88 5.54 -0.15
1 3 6
40% 7.8 7.76 7.41 -0.03
0 60%* 7.86 7.69 7.44 0
80% 8.34 8.29 7.52 0.08
100% 8.42 8.13 7.85 0.41
A% 8.06 7.71 7.81 0.37
60% 8.40 8.06 7.67 0.23
0 80% 7.1 7.67 7.48 0.04
100% 8.16 7.68 7.56 0.12
2 400 8.20 8.20 8.13 0.69
60% 8.25 8.11 7.64 0.2
0 80% 8.32 8.11 7.64 0.2
100% 7.95 7.89 7.58 0.14
1 3 6 i
A% 181.20 163.30 118.40 37.07
0 60%* 180.47 178.13 81.33 0
80% 195.93 156.07 93.93 12.6
100% 179.13 156.80 94.40 13.07
40% 117.87 97.93 90.13 8.8
60% 81.07 69.60 54.83 -26.5
0 80% 90.27 51.73 45.67 -35.66
100% 26.53 21.87 5.53 -75.8
2 A% 145.33 122.13 98.00 16.67
60% 160.87 135.87 104.33 23
0 80% 145.07 131.80 81.27 -0.06
100% 206.40 153.00 108.33 21

(20

, 60%)




21 162- 163

100%

80 40%
80%, 100% 30
40% ,
8.8
7
6 80 100%
1 39.36, : -3.63,
80 100%
60 80
60 , 60%, 80%, 100%
8)
820
6 80
: 35.19, 1 -4.26,
80 80%
3.54, pH 3.11
60%
20 -20 820

40%, 60%, 80%

60 60%,
80
, 3.39, 0.37,

(Table 11). 20 -20 &20

1 -236.73

pH 3.70
20 -20 &20
40%
30

(Table 12). 20 -20

100% PH
80

80
60 s 100%




Table 11.

=
A% 12.60 12.83 12.59 0.08
20 60+ 12.71 12.68 12.51 0
80% 12.73 12.67 12.57 0.06
100% 2.72 12.61 12.73 0.22
4% 15.43 19.64 2.2 8.7
60% 15.19 19.39 .77 13.%
% 80% 19.88 2.9 31.48 18.97
100k 28.70 41.67 51.87 9.3
» A0 2.4 12.74 12.55 0.04
60% 12.55 12.65 12.38 20.13
20 80% 12.61 12.78 1.4 0.07
100k 12.53 12.59 12.46 0.05
1 3 6 o
4% 8.66 8.5 7.42 0.09
20 60+ 8.49 8.48 7.3 0
80% 8.3 8.37 7.43 0.1
100k 8.31 8.3 7.3 0.03
4% 7.8 6.64 6.61 0.72
60% 7.9 7.61 6.25 -1.08
% 80% 7.9 7.2 6.14 -1.19
100k 7.3 6.60 3.7 -3.63
2 A0 7.2 7.1 7.37 0.04
60% 8.57 8.37 7.3 0.01
20 80% 8.44 8.3 7.2 20.07
100k 8.51 8.47 7.3 0
1 3 6 o
4% 430.87 350.73 156.87 -79.86
20 60+ 339.80 3%1.27 236.73 0
80% 356.07 .13 206.93 2.8
100% 3%.73 350.07 218.07 -18.66
A% 289.20 244.60 117.40 -119.33
60% 213.73 110.80 75.60 -161.13
% 80% 126.87 79.53 48.60 -188.13
100% .27 2.73 0 -236.73
2 A% 416.40 316.27 171.80 64.93
60% 433.00 392.93 133.87 -102.86
20 80% 373.47 288.07 116.60 -120.13
100k 372.60 320.47 21.60 -15.13

(20

, 60%)
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Table 12.
1 ok
40% 15.37 15.29 15.54 0.48
2 601~ 15.42 15.34 15.06 0
80% 15.45 R4 15.34 0.28
100% 15.58 15.80 15.64 0.58
40% 18.60 21.03 2.9% 7.89
@ 60% 18.51 21.19 28.47 13.41
80% 21.01 23.14 36.48 21.42
100% 2.9 42.31 50.25 35.19
2 40% 15.72 15.41 15.33 0.27
60% 15.31 15.56 15.44 0.38
0 80% 15.71 15.63 15.39 0.33
100% 15.56 15.50 15.41 0.3
1 3 6
40% 8.33 7.583 6.56 -0.81
0 60%* 7.39 6.40 7.31 0
80% 8.45 8.21 7.16 0.2
100% 8.21 7.63 6.48 -0.89
40% 7.98 6.93 6.00 -1.37
@ 60% 7.67 7.7 5.92 -1.45
80% 7.42 6.01 3.5 -3.83
100% 7.63 5.70 3 -4.26
2 40% 8.25 7.26 7.03 0.4
60% 8.01 6.72 6.57 0.8
2 80% 8.00 6.41 6.60 -0.77
100% 8.33 8.19 6.39 -0.98
1 3 6 i
40% 247.47 229.21 222.40 13.4
0 601~ 242.40 217.40 209.00 0
80% 305.80 187.27 156.27 -52.73
100% 286.73 227.13 203.13 -5.87
40% 239.79 145.20 132.27 -76.73
% 60% 171.27 136.80 65.20 -143.8
80% 160.53 124.53 18.80 -190.2
100% 79.93 15.53 0 -209
2 40% 262.33 246.27 154.73 -54.27
60% 417.93 236.93 195.27 -13.27
0 80% 338.27 295.07 155.73 -53.27
100% 299.87 241.07 205.07 -3.93
* :
ok 16 (20 , 60%)




Table 13.

1 3 6 i
A% 7.82 7.57 7.62 -0.07
0 60%* 7.55 1.21 7.69 0
80% 7.51 12.25 7.78 0.09
100% 7.39 7.69 7.69 0
A% 11.28 11.56 11.88 4.19
60% 8.03 10.78 14.48 6.79
% 80% 9.36 9.62 15.92 8.23
100% 13.91 18.21 21.64 13.95
2 A% 7.59 7.24 7.07 -0.62
60% 7.50 7.2 7.81 0.12
0 80% 7.46 7.53 7.69 0
100% 7.76 7.54 7.67 -0.02
1 3 6 i
A% 8.67 8.6 8.26 -0.02
0 60%* 8.26 8.01 8.28 0
80% 8.76 8.19 7.39 -0.89
100% 8.45 8.39 8.22 -0.06
A% 8.77 8.64 8.16 -0.12
60% 8.58 8.79 7.73 -0.55
% 80% 8.33 8.58 6.87 -1.41
100% 8.65 8.45 6.73 -1.55
2 400 8.69 8.47 8.21 -0.07
60% 8.67 8.51 8.08 -0.2
0 80% 8.24 8.09 7.91 -0.37
100% 8.25 8.39 8.22 -0.06
1 3 6 i
A% 1159.40 883.33 540.87 -93.86
0 60%* 1274.13 766.87 634.73 0
80% 1305.20 721.53 532.07 -102.66
100% 1272.87 1209.80 625.13 -9.6
A% 1024.07 431.40 301.33 -333.4
60% 969.87 636.60 217.67 -417.06
% 80% 671.07 509.53 12.13 -622.6
100% 91.07 52.50 4.53 -630.2
2 A% 1095.73 560.20 479.20 -155.53
60% 1219.33 696.80 618.00 -16.73
0 80% 1688.00 481.21 618.40 -16.33
100% 1577.80 1366.60 639.93 5.20

@

, 60%)
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30
9
(Table 13). 20
£20
6 80 100%
- 13.95, - -1.55, 1 -630.2
(-1.55< <0)
) 20
60 , 20 &0 40%, 60%, 8%
30 , 100% 60 , 80
40%, 60%, 8% 60 , 100%
30 -20 &0
3.
1 7 2 7 7
7 2 7 7 7 7 9
(Table 14).
1) 20

20 40%, 60%, 80%, 100% 9

-20




Table 14. 9 6 a
1 2 2 2

Al -0.15 0.05 0.5 | 0.4 0.1 -0.02 0.08 0.48 -0.07
A-2C 0 0 0 0 0 0 0 0 0
A3 -0.05 0.17 0.5 0.03 0.11 -0.24 0.06 0.28 0.09
A4 0 0.29 0.2 -0.31 -0.01 -0.16 0.22 0.58 0
B-1 3.16 2.05 3.5 1.71 5.87 3.39 8.7 7.89 4.19
B-2 8.58 4.46 7.4 4.33 10.7 6.47 13.26 13.41 6.79
B-3 10.47 4.57 10.13 16.1 10.88 7.07 18.97 21.42 8.23
B-4 24.14 33.63 16.66 | 35.31 14.35 12.83 | 39.3 35.19 13.95
c1 -0.07 0.1 0.3 | 0.2 -0.16 -0.06 0.04 0.27 -0.62
C-2 -0.77 0.67 0.71 | 0.5 0.14 0.07 | -0.13 0.38 0.12
-3 0.14 0.21 0.4 -0.29 -0.18 0.3 | -0.07 0.33 0
-4 -0.09 0.32 0.3 | -0.31 -0.02 0.5 | -0.05 0.35 -0.02
A1 0.14 0.11 -0.16 | -0.15 0.75 -0.03 0.09 -0.81 -0.02
A-2C 0 0 0 0 0 0 0 0 0
A3 0.17 0.19 0.3 | 0.2 -0.16 0.08 0.1 -0.21 -0.89
A4 0.03 0.3 0 -0.01 0.7 0.4 0.03 -0.89 -0.06
B-1 -0.16 -0.31 -0.06 | -0.02 0.2 0.37 0.7 -1.37 -0.12
B-2 -0.14 -0.88 0.2 | -0.25 0.24 0.23 -1.08 -1.45 0.5
B-3 0.2 -1.85 -0.57 | -0.69 -0.19 0.04 -1.19 -3.83 -1.41
B-4 -1.28 3.7 0.03 -0.81 -0.78 0.12 -3.63 -4.26 -1.55
C-1 0.01 0.27 -1.18 0.16 -0.06 0.69 0.04 0.3% -0.07
c2 0.8 0.2 011 | 0.1 0.583 0.46 0.01 -0.8 0.2
c3 -0.05 0 0.13 | -0.17 0.17 0.2 -0.07 -0.77 -0.37
-4 -0.04 -0.02 0.02 -0.13 0.44 0.14 0 -0.98 -0.06
A1 63.47 308.2 19.14 | -50.05 80.47 37.07 | -79.86 13.4 -93.86
A-2C 0 0 0 0 0 0 0 0 0
A3 74.5 79.4 -5.53 | -488.72 | 106.34 12.6 -29.8 | 52.73 | -102.66
A4 133.4 27.8 58.74 | -412.1 18.07 13.07 | -18.66 | -5.87 9.6
B-1 -84.3 62.17 -144.8 | -616.19 | -110.33 8.8 | -119.38 | -76.73 | -3%.4
B-2 -111.8 | -275.66 | -169.4 | -513.02 | -123.43 -26.5 | -161.13 | -143.8 | -417.06
B-3 -B1.6 | -560.93 | -176.09 | -481.66 | -176.8 -35.66 | -188.13 | -190.2 | -622.6
B-4 3.4 | -658.33 | -238.4 | -680.09 | -239.73 758 | -23%6.73 | -209 -630.2
C-1 151.2 167.07 -14.2 | -183.02 | -57.86 16.67 | -64.93 | -54.27 | -155.53
C-2 4% 152.77 -21.8 | -397.5 10.34 3 -102.86 | -13.73 | -16.73
c3 -59.13 -32.33 8.8 | -376.27 | -50.53 0.06 | -120.13 | -53.27 | -16.33
C-4 51.73 17 1.54 | -354.17 | 151.14 2 -15.13 | -3.93 5.20

a (20 , 60%) .

b (A;20 ,B;8 ,C;-20 &0 , 1; 40%, 2; 60%, 3; 80%, 4; 100%

C




21 168- 169

, ) (Fig. 1). Fig. 1
9 -0.58 0.48, -
0.89 0.19, 2 80% -483.72
-102.66 308.2
2 (Table 7)
-0.89 0.58
2) 80
80 40%, 60%, 8%, 100% 9 6
, , (
, ) (Fig 2). Fig 2
9 (A0%<60%<80%< 100%)
100% B4 (39.36), 2 (35.31),
(35.19), 2 (33.63)
(12.83), (13.95), 2 (14.35), (16. .66), 1
(24.14) ) 100% (-4.26),
2 (-3.71), (-3.63)
(0.03), 0.12), 2 (-0.81)
20 , 60% : 9 1529.93(
2 ) 180.47( )
2 (1529.33), (1274.13),
2 (1145.47)
(180.47), (242.40), (389.80)

9
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Fig. 2.

@ )

(B-1, 40%; B-2, 60%;
B-3, 80; B-4, 100%)

40 40
30 30
20 - 11 20
10 |||_Ii||i 10
O"J‘LIllll (0

B-1 B-2 B-3 B-4

2{ ‘ r2

M & R
g bou 0
UL
2 P
-4 i 4
-6 - -5
g1 B2 B3 B4
AEE R
200 ] 200
OTIII I-I ‘]]IIWO
200 ~!iy1FI[ I »!lﬂ—— R o0
-400 ! —4 —400
~600 +— ~600
-800 - -800

B-1 B2 B3 B4

WEBIX

M =zE=2ms

B 2==A2E

N =Aax
PNV ES

| BEETTPNPES

W =ax

H=zax

W uzgx

B oaysgx

| BEET VAR

B 2==A23

B =Ax
AN E

| EEETTPNPES

W aax

W =ax

W au=gx

W oygx

W ===2mz

W 2==A2z

B =Ax
ADE

| EETTPNPES

W yan

W =ax

W uegx

B ongx




, 100%

9 30 , 60%
3 ( , , ) 0 » 5 (
1, 2, 2, , ) 60 .
1 ( 2 ) ©
-0 20
-20 &0 40%, 60%, 80%, 100% 9 6
, , (
, , ) (Fig 5). Fig 5
9 -0.77 0.67,
-1.18 0.69 2 (1529.33)
~155.53 167.07
2 2
1, , 2, , , , 7
40%, 60%, 8% 100%

(Table 4 12).
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Fig. 3.
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. 80
(A0M<60%<80%<100%) . 100%
, (0.03)< (0.12)< 2 (-0.78)<
2 (-0.81)< 1 (-1.28)< (-1.55)< (-3.63)<
2 (3.71)< (-4.26)
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