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(Firescale and bum)
(Porosity and pinholes)
(Parting lines)
(Sinks or dimples)
1 (Orange peel)
(Filled air bubbles)
(Stains)
(Haze or dull film)
(Stress cracking)
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(INVESTING)
JPL (JEWELRY PLASTER LTD.) (Investment
Powders)
(SILK CAST YELLOW LABEL)
1
(THERMAL SHOCK)
22 K
L 600 CC/ 1 1560 /1
2. 30
3 3
4, 1.5
5. 1.5-2
6. 1
1.
1
2.
3 (1 8 )
4, 600 CC/1 (

) 1560 11 JPL



)
5
100%
)
1.
8
(BURNOUT)
" X 4"
2

6" x 4"

30%

3

175 - 200 °c

60

85



86

750 C

250 °¢ 1
750 C 3
( 550 C)

16

(Design of Experiment)

(C) A
(C) B






5.2

5.2

1000 - 1040 °c

90

20

(Fixed Effects Model)

27

950 -

1050 - 1090 °c

550 °c

(C)
1=520
2 = 550
3= 580
1=520
2 = 550
3 = 580
1=520
2 = 550
3= 580

990 °c

()
1=15
2= 90
3= 105
1=15
2= 90
3= 105
1=175
2= 90
32105

88

15



Stopper 1
Stopper
Vacuum
1110 °¢c 90
Vacuum
30 Stopper
120 Vacuum
30
Experimental
1
0=HT;=0
H =2/ ~0
2,
H. = =0
H,=ZR "0
3.

HO = Zyk=10

60

Normal

89



Three factor

=Eyk o
HO= (tP"=10

= (xj3)ur o
0= (xy)k=o0

= I(xy)k™ o

HO = E(Py)k= o

H1=Z(Py)jk* o

HO = Z(Tpy)ik=0

H, = E(xPy)iKk" o

90



5.3

¢ (B)
°C 520 550 580 y..
o) ©) ) )
75 90 105 75 90 105 75 90 105
950 048 045 0.25 0.18 0.11 0.18 021 0.34 0.22 0,15 0.08 0.06 0.36 0.28 0.30 0.25 0.15 0.28 8.62
0.35 0.32 011 032 0.10 021 0.28 0.16 0.18 0.26 0.11 0.12 0.45 0.32 0.38 0.27 0.19 0.16
970 0.30 0.32 0.25 021 0.15 0.10 0.05 0.00 0.08 0.12 0.00 0.01 0.50 0.38 055 0.38 0.45 0.36 8.32
0.26 040 0.14 0.18 0.20 0.18 0.08 0.03 0.06 0.15 0.00 0.04 0.67 0.42 031 0.42 030 0.27
990 0.27 0.32 0.38 0.27 0.28 0.30 0.05 0.18 0.04 013 0.11 0.15 0.73 0.61 0.64 0.72 051 0.58 12.03
0.18 0.25 0.35 0.29 0.16 0.22 011 0.22 0.06 0,15 0.07 0.06 057 0.90 0.56 0.48 0.48 0.65
B*c Totals(yX 3.90 2.93 2.19 1.71 1.60 0.81 6.19 5.26 438 y =28.97
i 9.02 412 15.83

vk 11.80 9.79 738



A*B Total (y, )
A B
520 550 580
950 3.06 2.17 3.39
970 2.69 0.62 5.01
990 3.21 1.33 1.43

A*c Total (yjk)
A C
75 90 105
950 4.00 2.87 1.75
970 341 2.85 2.06
990 4.39 4.07 3.57

?

yk=\L+ T +p, +yk+ (Tp), + (xy)k+ (py)k+ (Tpy)ik+ e*
1= 1,2,....a(@=3

SSt=z222 ym-y2. = [(048)2+ (0.45)2+ (0.25)2+ ... + (0.65)] - (28.97)2

"] k' aben 108
= 11.339-7.771
= 3.568
SSA= Z y2..- y2. = [(8.62)2+ (8.32)2+ (12.03)7 - (28.97)2
"ben aben 3(3)(4) 108
= 8.007-7.771

0.236
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SSB=Z y.L -vy2. = [(9-02)2+ (4.12)2+ (15.83)] - (28.97)2
“acn  aben 3(3)(4) 108
= 9.692-7.771
= 1921

§SC = Z Y2y - Yl [(11.80)2+ (9.79)2+ (7.38)]- (28.97)2

kabn abecn 3(3)(4) 108
= 8.043-7.771
= 0.272
a b
sSab=177_y\. - SSA-SSB
"1oen aben

[(3.06)2+ (2.17)2+ .. + (1.43)7 - (28.97)2- (0.236 + 1.921)
3(4) 108

10.496-7.771 -2.157

0.568

= ES yAl-y2. - SSA-SS0

"k bn ~ibcn
= [(4.00)2+ (2.87)2+ ... + (3.57)7 - (28.97)2- (0.236 + 0.272)
3(4) 108
= 8.323- 7.771 - 0.508
= 0.044
b c

SSBC= z z yV y2. - SSB-SSC
" kin- abecn

[(390)2+ (2.93)2+ .. + (4.38)7 - (28.97)2- (L.921 + 0.272)
3(4) 108

9.992-7.771 -2.193

0.028



SSaBC

yiK y .
1"k abcn

4

- (0.236+1.921+0.272+0.568+0.044+0.028)
10.918-7.771 -3.069

0.078

4

_ Subtotal
3.568-3.147

0.421

5.4 ANOVA

A+ S"B +

[(L.60)2+ (0.86)2+ ... + (2.22)7 - (28.97)2

108

Source of variation Sum of square  df

A
B
C
AB
AC
BC
ABC
Error
Total

Fa,DIU2 —N0.06224 ~ 3.40
F0= 22.703> Rib2X4

0.236
1.921
0.272
0.568
0.044
0.028
0.078
0.421
3.568

0.

2
2
2
4
4
4
8
81
107
05
AB C

Reject F0

Mean Square

0.118
0.961
0.136
0.142
0.011
0.007
0.010
0.005

+ SMAB + SMAC + S7Be)

H
22.703
184.799
26.166
21.321
2.116
1.347
1.876

95%

94



FO = 184.799 > H(b2 A4 Reject HO
F = 26.166 > F0(b2 A4 Reject FO

Interaction Effect

95% Fa 0112 = Fooad 4= 2.78
F0 = 27.321 > Fa(ol4%4 Reject HO !

FO = 2.166 < FalollA4 Accept 0 !

F= 1347 < k44 Accept 0 !

Interaction Effect

Interaction Effect

FX 01,02 —N.05824 — 2.36
Fo= 1.876< FO0582 Accept HO
Interaction

AB AC

0.05

ABC

0.05

BC

95
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0.8
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0.0 . .
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ANOVA- Two factors factorial design

@jkn ~ Mo yjlc
eij Normal probability plot e jn
(cumulative frequency) Normal probability plot
eiln 5-9 (eijk)

0 [eija~ NID



p. X100

100

75

50

-25

'S *
L J
’0
"‘,
l‘f
T T T
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Reslduals(e|R

5.10 Normal probability plot



5.5

°c (B)
°C 520 550 580
A ) ©) c) Ji.
75 90 105 75 90 105 75 90 105

1000 075 086 055 069 023 0.0 0.42 0.44 011 0.18 0.00 001 036 032 019 012 022 029 1178
0.62 0.66 0.58 0.57 0.16 0.4 070 048 009 021 003 002 028 037 0.28 0.23 021 031

1020 067 042 025 024 021 0.2 036 0.8 0.00 0.00 0.02 0.00 0.32 0.44 046 036 0.3 021  8.76
0.44 053 0.19 0.27 0.16 0.08 021 024 003 0.01 000 003 037 057 032 0.34 0.26 0.32

1040 049 039 030 032 034 0.47 0.6 028 0.07 020 0.02 0.04 0.63 0.61 057 0.43 009 014  10.36
0.35 0.44 043 020 028 022 0.4 022 013 0.06 0.06 011 075 050 0.9 0.63 0.07 0.12

B*c Totals(yj) ~ 6.62 460 221 3.83 1,09 0.34 5.52 4.32 237y =30.90
n 13.43 5.26 1221

yK 15.97 10.01 192

007



A* Total (yO)
A
520
1000 591
1020  3.58
1040 3.94

A*c Total (yLK

A
15
1000 6.26
1020 4.75
1040 4.96

550
2.69
1.08
1.49

90
3.80
247
3.74

580
3.18
4.10
4.93

105
1.72
1.54
1.66

= [(0.75)2+ (080)2+ (055)2+ ... + (0 2- (30.90)2

[(11.78)2+ (8.76)2+ (10.36)] -

8.841

3(3)(4)

(30.90)2
108

Mk =+ %+ Pi+ YK+ ttP),+ cry)* + (pY)jk+ (“pY)ijk + Sik
= 12...a@=3)
j= 1.2...0 (bh=3
k=12 ¢ (c=3)
SS
St=xxzx Y
" k! abcen
= 13.337-
= 4496
SSA= Z yz \2..
1 ben abcn
= 8.968-8.841

0.127

108

101



102

Aoy = (a3 (52624 (1220)7 - (3090):
acn - aben 3(3)(4) 108
= 9.920-8.841
= 1.079
SSc= Sy 2k- y2. = [(15.97)2+ (10.01)2+ (4.92)7 - (30.90)2
k abn abcn 3(3)(4) 108
= 10.540-8.841
= 1.699
a b
SSB=ss_1/,. - SSA- SSb
1" ¢cn aben
= [(5.91)2+ (2.69)2+ ... + (4,93)7 - (30.90)2- (0.127 + 1.079)
3(4) 108
= 10.427-8.841 - 1.206
= 0.38
sdag= | | yV y2_ -§5,-85¢C
" kbn aben
= [(6.26)2+ (3.80)2+ ... + (1.66)7 - (30.90)2- (0.127 + 1.699)
3(4) 108
= 10.747-8.841 -1.826
= 0.08
b

sSbc= S S y K- Y. *SSb"ssc
1 kan abcn

[(6.62)2+ (4.60)2+ ... + (2.37)2- (30.90)2- (1.079 + 1.699)
3(4) 108

11.716-8.841 -2.778

0.097



SSafC = y K~y .1 (SSA+
")k aben
= [(2.89)2+ (2.39)2+ ... + (0.42)7 - (30.90)2
4 108
- (0.127+41.079+1.699+0.38+0.08+0.097)
= 12.863-8.841-3.462
= 0.56
SSE = SST- SSsubtotal
= 4.496-4.022
= 0474
5.6 ANOVA

Source of variation

A
B
C

AB

AC

BC

ABC

Error

Total

AX1)1.02 — Fos 2,20 — 3.40
FO = 10.851 > HIb2 24

103

8+ SSc+ $MAB+ PAC+ SSix)

of square  df

0.127
1.079
1.699
0.38
0.08
0.097
0.56
0.474
4.496

(o« TN U N w0 I NS I S )

81
107

0.05

AB

Reject FI0

Mean Square

0.064
0.540
0.850
0.095
0.020
0.024
0.070
0.006

F
10.851
92.193
145.168
16.234
3.418
4.144
11.962

95%
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F0= 92193 > H(b2 A4 Reject HO
FO = 145.168 > Hb2 24 Reject HO

0.05

interaction Effect AB AC BC

95% Fa 102 = b4 24= 2.78
F0 = 16.234 > H(Gl4%4 Reject HO

FO= 3.418 > FO0b 4 A4 Reject 0

F0= 4.144 > R 424 Reject 0

interaction Effect

0.05

Interaction Effect ABC
o510 Fa 0102 —FOG8 24 —2.36
FO= 11.962 > Fa(l8i4 Reject HO
Interaction
0.05
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1020
550
105
ANOVA
ANOVA
(Residual, e (d

[eikeNID(0, )]

ANOVA - Two factors factorial design

oo o vk
eijn Normal probability plot elja
(cumulative frequency) Normal probability plot
eija 5-9 (eijk)

0 [eijo~ NID



n, X100

100

A 4
75
50
25
0 l
-0115 -0.1 -0.05 0 0.05 0.1 0.15 0.2
-25

Residuals(ey,)

5.17 Normal probability plot



5.1

¢ (B)
° 520 550 580 Ji..
A © ©) ©
75 90 105 75 90 105 75 90 105

1050 075 062 0.42 0.65 0.42 051 023 018 0.05 0.03 0.02 001 032 0.46 0.5 013 006 011 959
058 0.66 0.49 050 031 038 009 011 0.02 0.08 0.00 0.01 038 0.28 0.20 0.14 0.08 0.16

1070 024 031 007 0.4 0.05 013 011 0.08 0.05 0.03 0.04 005 0.26 0.35 022 016 020 019 5.0
025 038 0.03 0.8 0.1 017 013 012 001 0.00 0.02 0.03 033 0.29 0.18 025 0.16 0.07

1090 048 039 023 0.6 0.5 020 015 022 0.05 0.12 021 012 037 0.43 029 024 033 0.32 8.9
041 036 009 021 0.08 018 018 029 0.06 0.07 0.4 017 0.44 0.32 0.19 033 0.37 0.24

B*c Totals(yk) 5.3 3.2 2.69 1.89 067 0.82 123 2.48 230y =23.78
) 11.39 3.38 9.01
vk 11.55 6.42 5.81



A*B Total (y, )
A B
520 550 580
1050  6.29 0.83 247
1070 2.06 0.67 2.67
1090  3.04 1.88 3.87

A*c Total (y,J
A C
75 90 105
1050  4.66 2.86 2.07
1070 2.85 1.32 1.23
1090  4.04 2.24 2.51

Mk=+T,+Pi+Yk+CcP) +cry)*+ PY)jk+ (tPyv +e*
i=12,.,a(@=3
J= 12 (=3

b c

SST= 5222 yAWy2.. = [(0.75)2+ (0.62)2+ (0.42)2+ ... + (0.24) - (23.78)2

*1 k1 abcn
= 8.075-5.236
= 2.839
SSA= X y2.- y2.. = [(9.59)2+ (5.40)2+ (8.79)] - (23.78)2
' ‘ben abcn 3(3)(4) 108
= 5511 - 5.236

= 0.275

108

110



m

SSB=1z y2j - y2. = [(11.39)2+ (3.38)2+ (9.01)2 - (23.78)2
‘acn  aben 3(3)(4) 108
= 6.176-5.236
= 0.94
ssc=Z y2k- y2. = [(11.55)2+ (6.42)2+ (6.11)] - (23.78)2
kabn  abcn 3(3)(4) 108
= 5.788-5.236
= 0.552
a b
SSB=E S y 2. - SSA-SSB
“'len aben

[(6.29)2+ (0.83)2+ ... + (3.87)7 - (23.78)2- (0.275 + 0.94)
3(4) 108

7.161-5.236- 1215

0.71

sSac~z17 yL"y. 'SSA- o

1 k=bn ~~abcn

= [(4.66)2+ (2.86)2+ ... + (2.51)] - (23.78)2- (0.275 + 0.552)
3(4) 108

= 6.1-5.236-0.827
= 0.037

b c

SBC—z1z yjkry .« SSBIssc
" kan abcn

[(5.43)2+ (3.27)2+ ... + (2.30)7 - (23.78)2- (0.94 + 0.552)
3(4) 108

6.787-5.236-1.492

0.059



abec
SSAC

"]k aben

4

[(2.61)2+ (2.06)2+ ... + (1,26)7 - (23.78)2

108

- (0.275+0.94+0.552+0.71 +0.037+0.059)

1.841 -5.236-2.573
0.032

SSE - SSt- SSsubtDtal
2.864-2.605
0.259

5.8 ANOVA

Source of variation Sum of square

A 0.275
B 0.94
C 0.552
AB 0.71
AC 0.037
BC 0.059
ABC 0.032
Error 0.259
Total 2.839
0.05

AB

Ma, 1,2~ 10.05.2,24 — 3-40

df  Mean Square
0.138
0.470
0.276
0.178
0.009
0.015
0.004

81 0.003
107

oo B B PBE N YO

F0 = 43.002> Hk24 Reject HO

112

YK~y .- (SSAt  +5Sct sSab+t sSact sSho)

F
43.002
146.988
86.317
55.512

2.893
4.613
1.251

95%



F0 = 146.988 > Foe 224 Reject Ay
Fg= 86.317 > Hlb2 4 Reject Fy

0.05

Interaction Effect AB AC

95% Fa UlU2=Fglb424= 278
Fg= 55.512 > FOb4 X Reject Fg

Fg= 2.893> kb4 Reject Hy

Fo= 4613 > For 424 Reject Fig

Interaction Effect

Interaction Effect ABC
Fa 102 —Fgb82% —2.36
Fp= 1251 < K082 Accept Fg
Interaction
0.05

BC

0.05

113
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1070
550
105

ANOVA

ANOVA

(Residual, eijq

[ejkeNID(0, )]

ANOVA-Two factors factorial design

®ijkn Vikn  yijk.

eija Normal probability plot eija
(cumulative frequency) Normal probability plot
eija 5-9 (eik)
0 [eilo~ NID
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80%

(Vibratory Tumbler)
Grinding

Grinding



5.9

() ()
330,561 286,716
102,738 71,166
17,316 49,608
11,652 9,504
9,126 8,643
8,583 7,950
539,976 433,587
5.9
3
1 Magnetic
2 Grinding
Magnetic

5.9

86.74%
69.27%
64.16%
81.57%
94.71%
92.62%
80.30%

Magnetic

80%
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Magnetic

( ) ( 910)
(Centrifugal Disc) ,

Magnetic

20

Magnetic

Magnetic



Magnetic  (

)
20 - 25 550 1

() (1)

5.25

() Centrifugal Disc
Grinding
Magnetic

Magnetic

(Vibratory Tumbler)

Grinding
Grinding 50 3
, Grinding

121



30

1
Grinding 1
Grinding
2

Grinding

Grinding

Grinding
Grinding
)

5,000

Grinding
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5.26 Grinding

() Grinding

(Fine Cut
Cycle)

(Rotary Tumbler)



10.

1

12

Grinding

30
1,500 1
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1,500

2-25

Pack

5.27

Rotary Tumbler



5.10

Magnetic
Grinding

5.11

Magnetic

Grinding

126

tl

( ) 1 «4
20 550 137
8 5000 1250
30 1500 375
50 /" /(590 ) 7050 1762

1762/590 « 3

25
1
%

() ()
32,134 113 0.629

93
30,458 85

187 1.136

14
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511 ()
%
) )
28431 190 0.872
58
2,637
5.1
l ]
5.1 '
% %
100,046 6,784 6.781 912 0.912
30,458 669 2.193 132 0.433
4,588 0.479
4.588%
0.479% 5.067%
120,000
120,000 x 5.067% = 6,081 5,506
575
. ( ) 6672 |
. 245 |
. 8 |



2 - 2x04x5506=44048
4,404.8

=575 %6.6712 =3,836.4
= 575x2.45 = 1,408.75

= 575x8 =4,600
=575x5="2,875
2 =2x0.4x575 = 460
13,180.15
17,584.95
Grinding
Magnetic
1
180 /
174 0.0174 /

1 180 x0.0174 = 3.132

128



Magnetic 2-3

{
3132 |
1 26
1 8 ( )
3.132X26 X8 = 65145 |
10 /
1 250
2,500
31
2500 -F3(12)= 69.44 |
Grinding
2000  /gal 053  [ICC
' 50 [ 50 CC/
053x50=265 /
I 26
1 8 ( )
26.5x26x8= 5512 |
300 /
1 45
300 x 45 = 13,500
31

13,500-=3(12)= 375 |/



Grinding
Vibratory tumbler 50,000
4,400
50,000 + 4,400 = 54,400

2
80 I
1= /
= 80 x1.2=96
1
X 96 x4=384 |
180 /
0.90 /
X | 180 X 0.90 = 162
1
162x4 =648 |/
1, 384 + 648= 1032 |/
1200 /
1 35
X 1,200 x 35 = 42,000
51

S

42,000 X5(12) = 700 |



13

6000 /

651.456+69.44+5,512+4375+1,032+700+6,000=14,339.896  /

Grinding = 54,400
3,245.054
Grinding
54,400 - 3,245,054 « 17 Grinding
5
32,500
14339.89 | 14,339.896 -T- 32,500 =
0441 |/ 32,500 tl 32,500 X5 =
162,500 4559 |
Grinding
Grinding M
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H

Pack

133



Pack

K



Pack

41

42

43

44

135



Order

5.28

A

5.13

Pack

1%



5.13

()
290.13

825.53
255.5
1533

132
1748
122,65

2,953.91

5.14

63.89
51.94
68.78
38.30
65.61
13.79
26.17
58.44

5.14

15

15.17

12

10

62.17

5.28

3.96
1.13
1.62
5.00
8.45
1.90
1.49
2.38

(%)

) (

146
583
110
221
52.2
255.2
339
1,112.4

)

137

454,13
1,424.70
371.50
400.30
201.20
1,050.00
468.65
4,370.48

) (4)

32.15
40.92
29.61
56.71
25.94
24.30
12.34
39.18

39.18%



138

3.8

3.2 3.8
100

Order
Pack



5.15

()
186,250

62,083
46,563
15,521
310417
171,293
57,098
42,823
14,274
265488
223,725
74,575
55,931
18,644
312815

5.15

4,107
1,286
962
324
6,679
2,943
898
671
200
4739
3418
1,083
794
268
5,003

%
2.20
207
207
2.09
215
172
L5T
157
159
166
153
145
142
144
149

12,669
4,166
3,107
1,039
2091

139

%

5.66
5.59
5.56
5.57
563



5.15

5.15

10%

()
51,289
17,096
12,822
4,214
85,481
56,587
18,862
14147
4,716
94,312
69,074
23,025
17,268
5,156

115,123

29.8%

841
252
194
68
1,361
632
181
140
50
1,003
1,259
390
297
102
2,048

%
1.65
148
151
1.59
1.59
112

0.96
0.99
1.06
1.06
1.82
1.69
1.72
1.78
178

9.73%

10%

1,786
559
414
135

2,894

3,991

1,294
965
318

6,568

3,062
984
133
241

5,020

140

%
3.48
3.21
3.23
3.15
3.39
1.05
6.86
6.82
6.75
6.96
4.43

4.27
4.24
419
4.36

20.07%
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2544
2545 5.16 5.29
5.16 2544
2545
\
951 972 964 854 741 718 668 624 6.08
788 821 799 736 671 542 523 508 491
Y ’_____.__\ s
-5 s—% |
g., i \I‘-.N.___: Jf
2 |
0 T T T T T T T T
5.29 2544
2545

5.16
3%
5.16 5.29



517

180,912
181,617
182,141
180,226
175,822
168,112
170,297
175,028
173,260

17,565
17,806
17,666
15,521
13,106
12,127
11,392
11,022
10,594

%
9.71%
9.80%
9.70%
8.61%
1.45%
1.21%
6.69%
6.30%
6.11%

58,637
59,706
61,047
58,909
56,607
54,871
55,099
58,343
57,153

ar~

5,422
5,102
5,689
4,924
4,169
3,876
3,697
3,601
3,491

%
9.25%
9.55%
9.32%
8.36%
1.36%
1.06%
6.71%
6.17%
6.05%

44,228
44,654
46,035
43,057
41,706
40,528
41,574
43,151
43,315

2544

4,004
4,289
4221
3,685
3,052
2,932
2,761
2,680
2,614

2545

%
9.05%
9.60%
9.17%
8.56%
1.32%
1.23%
6.64%
6.13%
6.03%

14,409
15,051
15,012
14,852
13,902
13,343
13,525
14,586
14,438

1,368
1,463
1,422
1,238
1,017
944
887
900
858

%
9.49%
9.12%
9.47%
8.34%
1.32%
1.07%
6.56%
6.17%
5.94%

i)



5.18

78,291
12,452
68,150
80,739
19,214
12,347
12,795
82,529
66,914

4,747
4,461
4,184
4,507
4,026
2,911
2,890
3,174
2,419

%
6.06%
6.16%
6.14%
5.58%
5.08%
411%
3.97%
3.85%
3.70%

26,097
24,151
22,117
26,913
26,405
24,116
24,265
21,510
22,305

1,492
1,467
1311
1,466
1,304
965
932
1,038
811

%
5.12%
6.07%
5.17%
5.45%
4.94%
4.00%
3.84%
3.17%
3.64%

2544

19,573
18,113
17,038
20,185
19,804
18,087
18,199
20,632
16,729

1,107
1,125
971
1,084
982
120
699
166
606

2545

%
5.65%
6.21%
5.70%
5.31%
4.96%
3.98%
3.84%
3.11%
3.62%

6,524
6,038
5,679
6,728
6,601
6,029
6,066
6,877
5,576

366
362
340
371
332
245
238
262
210

%
5.60%
6.32%
5.99%
5.52%
5.03%
4.07%
3.92%
3.81%
3.77%

evl



519

78,291
12,452
68,150
80,739
19,214
12,347
12,795
82,529
66,914

1,562
1,537
1,381
1,516
1,349
1,015
962
1,068
841

%
2.00%
2.12%
2.03%
1.88%
1.70%
1.40%
1.32%
1.29%
1.26%

26,097
24,151
22,117
26,913
26,405
24,116
24,265
21,510
22,305

504
476
444
480
433
312
312
339
264

%
1.93%
1.97%
1.95%
1.78%
1.64%
1.29%
1.29%
1.23%
1.168%

2544

19,573
18,113
17,038
20,185
19,804
18,087
18,199
20,632
16,729

316
352
335
361
322
230
233
252
200

2545

%
1.92%
1.94%
1.97%
1.79%
1.63%
1.21%
1.28%
1.22%
1.20%

6,524
6,038
5,679
6,728
6,601
6,029
6,066
6,877
5,576

129
114
108
119
111
1
19
82
63

%
1.97%
1.89%
1.91%
L77%
1.68%
1.21%
1.31%
1.20%
1.14%



5.17
5.30 5.31

5.18 5.19
532

10.2%
9.7%
92%
87%
2 —— vy
‘; 82%
5 —-—3
P A
72% Ay
87% —e—2uq
62%
57%
na i nA AR AL AA WO fA  uA
[C
6.5%
6.0% -
5.5%
g ——uuu |
—g 5.0% !
= 2
2 45% el
—h—m |
4.0% 5
——3uT
3.5%
3.0%

5.31
2545

if

145

2544



§ 1.8% +um|
g 16% —i |
\;:::'i:;iEEE§—~.—.—%u1
5.32
2545
5.20
2544 2545
b2l
2545
5.20 521
5.22 5.23
200,000
522,376 38%
28,000 3
74,932 3% 3

146

2544

2544



147

5,20
11,574 8,506 1,042 725 5611
11,066 8,876 2,005 646 5,766
11,036 8681 2,033 689 5,604
10,461 7,609 1,782 604 4,912
8,802 6,402 1,499 508 4,133
8,197 5,962 1,396 473 3,849
7121 5,620 1,316 446 3,628
7507 5,460 1,279 433 3,525
7,240 5,306 1,223 418 3,370
5,17

; ( ) 6672

. 245 |

. —

. 5

. 10

. 05 |

. 04 |

(LL5T4*6.672) + (LL574*2.45) +
= 105,578.03

(8.506%6.672) +
(8,506%2.45) + (8506*8) + (8,506+0.4) = 149,042.13

(LO42%6.672) + (L942%2.45) + (L942*8) + (L942%5) +



148

(1,942%2+0.4) = 4451452
(725+6.672) + (725+2.45) + (1258) + (125*5) + (725*10) + (125*3*0.4) = 24,158.45

(5,611%6.672) + (5611%245) +
(5611*8) + (5,611%5) + (5,611%10) + (5,611%0.5) + (5,611%4*0.4) = 192,019.64

515,312.17
5.21
9% 1,576 3,523 4,189
1,073 1,405 3,493 3,943
978 1291 3,047 3,759
1,122 1,354 3,489 3,939
1,104 1111 3,121 3,523
140 893 2,302 2,599
719 867 2,236 2,523
184 835 2,282 2,576
676 815 2,102 2,312

(995+6.672) + (995%2.45) + (995*B) + (995%5) + (995+2*0.4) = 22,807.39
(1576%6.672) + (1,576+2.45) + (L576%8) +
(L576%5) + (L576%10) + (1576¥05) + (1576+4*0.4) = 53,033.67

3,523*0.4 = 1,409.20



5.22

5.23

4,189*04 = 1,675.60

105,578.03
109,153.85
108,880.19
95,425.24
80,291.84
14,173.03
10,485.69
68,478.85
66,043.28

22,807.39
2459531
2241772
25,718.48
25,305.89
16,962.28
16,480.92
17,970.85
15,495.27

149,042.13
155,525.27
152,108.48
133,324.90
112,175.84
104,466.16
98,473.64
95,670.12
92971.73

53,933.87
48,081.91
44,180.60
46,336.59
36,020.64
30,560.25
29,670.47
28,575.31
21,890.93

4451452 24,158 45
45958.61 21,526.01
46,600.43 22,958.86
40,847.00 20,126.49
34,360.08 16,927.58
31,999.11 15,761.31
30,165.35 14,861.61
29,317.24 14,428 43
28,033.61 13,928.60

1,409.20
1,397.20
1,218.80
1,395.60
1,248.40
920.80
894.40
912.80
840.80

19,826.06

1,675.60
1,577.20
1,503.60
1,575.60
1,409.20
1,039.60
1,009.20
1,030.40
948.80

19,826.06
15,651.62
69,320.72
15,026.27
65,984.13
49,482.93
48,054.99
48,489.42
45,175.80

149

192,019.64 515,312.78
197,324.05 529,487.80
191,780.09 522,328.05
168,098.46 457,822.10
141,439.53 385,194.87
131,720.48 358,720.09
124,157.42 338,143.71
120,632.55 328,527.19
115,328.14 316,305.35



5.22 523
5.33
500000 l N
400000 —O—usa)
-qg —l—in
° i ' ‘ T.Ti / Wi} ' ' fifi 2 - I 1, ' i
1]
5.24
2544 2545
5.24
( )
296.17 243.26
298.64 240.49
300.60 24411
289.98 238.05

236.99 160.96

150



5.24

5.25

5.25

5.24

229.81
217.59
173.86
139.30

100.88
10.21
66.37
58.70
102.36
70.70
66.74
58.83
103.54
71.09
67.04
58.93
97.17
68.97
65.45
58.39

155.22
131.40
118.13
92.38

81.01
57.93
55.05
49.28
719.35
57.38
54.63
49.14
81.52
58.10
55.17
49.32
17.88
56.89
54.26
49.02



5.25

5.25

75.10
56.98
54.72
50.19
66.37
52.69
50.98
47.55
54.59
41.88
40.29
31.11
44.74
33.41
31.99
29.16

5.26

54.96
38.14
36.03
31.83
4423
31.23
29.60
26.35
40.47
21.97
26.41
23.29
32.94
21.69
20.28
17.47

152



153

5.26
2544

Order 632 678 596 531 637 554 501 518
Order 415 432 376 314 328 266 223 219

65.66 63.72 63.09 59.13 51.49 4801 4451 42.28

o
5.26 534
70
§so T
£ DA
:§ 40 \
.
g 20
; 10
0
534
5.26 Order 20 %

5.27



2544

5.21

)

132,154
42,001
31,123
10,433

140,286
45,978
34,025
11,306

123,628
40,155
29,601

9,652

110,850
35,312
26,257
8,653
132,537
42,541
31,679
10,460

115,755
36,681

27,433
9,045

42,758
13,721
9,872
3,257
43,489
14,515
10,141
3,514
38,942
11,769
9,046
2,891
32,014
9,875
7,306
2,315
32,786
10,305
1,815
2,541
26,797
8,214
6,045
1,947

32.35%
32.67%
31.712%
31.22%

31.00%
31.57%
29.80%
31.08%

31.45%
29.31%
30.56%
29.95%

28.88%
27.96%
27.82%
26.75%

24.74%
24.22%
24.67%
24.29%

23.15%
22.39%
22.04%
21.53%

154



5.27
2544 ()

)

105,212
32,966
24,622
8,041
108,190
34,426
25,592
8,431

5.27

19.69%,
18.72%

31.72%

22,811
6,732
5,041
1,544

21,483
6,780
5,019
1,578

32.35%
19.61%

19.86%,

21.14%
20.42%
20.47%
19.20%
19.86%
19.69%
19.61%
18.72%

155

32.61%
31.22%
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