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A1. Specification of equipment

A1.1 Continuous kneader

Model

S // 2
= 25~bx

=§ T
| .’\\

Barrel heating, coolir
tric cap. 1.5 kW)

Maker

Paddle dimension . (L/D =10.2)

able) at 50 Hz.

ble) at 60 Hz

system
Heating system

Cooling system

Drive unit 2ed reducer (with motor)
,,,,, 2 0.4-4
J
__;- .E.F.C. Type
Power source A.C. 200/220 V. a‘J- 0 Hz. 34

Power consum

Capacity 1l ' I ‘ppmx 2 kgﬂ'u'
“ARIRINIUUNINYINE
Barrel SUS 316 + WC
Screw & paddle CIX
Main shaft SUS 630
Size 540 mm(W) x 1100 mm(L) x 1260 mm(H)
Weight Approx. 150 kg
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A.1.2 Accurate feeder

Model 102 Type
Maker Kurimoto Co., Ltd.
Electrical requirement | 110 Volt, 80 gygle A.C. , single phase
e 2

AC. » “=.1-

D.C. { ‘_ ar motor, 45 rpm output
Control

A.C.

D.C.
Feed rates " to 28.32 liter/hr using stainless

Y didawith center core helix.

Contact material &/ | r‘

Hopper 0.094 inch. thick ﬂexnh[e = ’Il

Helix i

11 TJ.’]Z&!ZI?' Lt

T A X1

Dimensians
Capacity Max. 18 liter/hr
Weight 6.5 kg




A1.3 Mold temperature controller

Model MC lll -15 H Type
Maker Kurimoto Co., Ltd.
Power supply b 200/220 V_50/80 Hz.

Medium ‘l / gtar (soft water)

F “_‘_Lf -
ﬁ
range C ~ 32096

Operational temperature..

Pump motor 7/}.]5\\\\\

Heater : capacity ///746“ &\\\\\

Heater box
Material
Capacity

z

Temperature controller /
w20ling PID action

Operation

Input (Thermocoyg
| S—— =3

Setting/indication fication

Timer function ,m | Setting re Eufﬂttgeshrm1hr 6

ﬂ u E«i‘ "3 Qf min. ﬁ%nﬁoiitﬁfs when the timer has

Alarm Y Drop in mediup,Jevel, abnormals

A VVENITIS Clembardbe o it bbb

supply phase reversal, broken wire in the

sensor, and upper and lower limit alarm

Water |evel detection Float switch

Pressure gauge $ 50 x86 kaglem?

External dimensions 232 mm(W) x 506 mm(D) x 538 mm(H)
Unit weight Approx. 50 Kg.

Power consumption 3.25 kW

108
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A1.4 Press roller

Model ¢ 90 x 200 L
Maker Kurimoto Co., Ltd.
Size 600 mqul) 5920 mm(L) x 894 mm(H)
Roller speed \
| Weight
Power consumption
Voltage and phase 20002

Capacity

l\:'"

) )
AULINENINYINT

s
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A2. Experimental data

A2.1 Calibration data of accurate feeder flow (for PS powder used)

Potentiometer Setting. | Flow rate (g/min.)

QRIS RS PRy =

(% = Y |
) ]
A2.2 Calibration of rate i
_ su‘r:a accu éﬂader (PS powder)

Flow rate (g/min)

0 & " ' ] ' ' -
0 100 200 300 400 SO0 600 70O GO0 900
Potentiometer setting

10040



A2.3 Calibration data of rotational speed of paddle

Potentiometer setting.

(rpm)

Rotational speed

|/

A2.4 Calibration curve-of rbtation

400 -
350 -
300 -
250
200

d of screw (rpm)

Y

..I
waw :"“ fasacais i

HIAND

ﬁﬁga%”ﬂ?a;;“"

Potentiometer setting

108



A2.5 The actual experimental data
A2.5.1 Iron Oxide
1) Condition ; Kneading temperature = 170 °C

Speed of screw = 81 rpm.

Feed rate = 100

I ANEIa Y

--------------------

------------

110
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3) Condition : Kneading temperature = 170 °C

Speed of screw = 81 rpm.

Feed rate = 900

fakioll |

v |

T

9§

~

R

70

¢ o
gﬂ-
N

4) Condition : Knead,

IR

q
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5) Condition : Kneading temperature = 170 °C
Speed of screw = 162 rpm.
Feed rate = 500

Q‘W




7) Condition : Kneading temperature = 170 ©C
Speed of screw = 324 rpm.

Feed rate = 100

8) Condition . Kneadigg temig 1
Speed of sc

=

S
S ) Le
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9) Condition | Kneading temperature = 170 °C

Speed of screw = 324 rpm.
FEBd mte = gﬂu

AUEIN

QRN

114
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11) Condition - Kneading temperature = 190 ©C

Speed of screw = 81 rpm.

Feed rate = 500
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13) Condition . Kneading temperature = 190 °C
Speed of screw = 162 rpm.

Feed rate = 100
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15) Condition : Kneading temperature = 190 °C
Speed of screw = 162 rpm.

Feed rate = 900
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17) Condition : Kneading temperature = 190 °C
Speed of screw = 324 rpm
Feed rate = 500
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19) Condition : Kneading temperature = 210 9C
Speed of screw = 81 rpm.
Feed rate = 100
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21) Condition : Kneading temperature = 210 °C

81 rpm.

Speed of screw

Feed rate = 900

< 2 &

' %9

' F v

1 . ' H
' 1 1 H
' n. m. «_
' . fl '
i 5 F -1
' 1 . i
' 9 H H
' v i

]
"

g

P
1

22) Condition : Kne,
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23) Condition . Kneading temperature = 210 °C
Speed of screw = 162 rpm.
Feed rate = 500

iy 4 § Y e 02,
s f 5 2

ns o 27

24) Condition : Knedding i 0 oC

Speed.of 2

e

Ui

Sample size




25)Condition : Kneading temperature = 210 °C
Speed of screw = 324 rpm,
Feed rate = 100

26) Condition :

eS8

Lo
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27) Condition : Kneading temperature = 210 °C

Speed of screw = 324 rpm.

Feed rate = 900




2) Condition : Kneading temperature = 170 ©C
Speed of screw = 81 rpm.
Feed rate = 500

SRR L g R D
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4) Condition : Kneading temperature = 170 °C
Speed of screw = 162 rpm.

Feed rate = 100

Mir}
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6) Condition : Kneading temperature = 170 °C
Speed of screw = 162 rpm.
Feed rate = 900

i ¥, y
TR -
- o o
i
i
r H
1 H
.

:?‘
£
e
=3
m
oL+ M
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8) Condition : Kneading temperature = 170 °C

Speed of screw = 324 rpm.

Feed rate = 500
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10) Condition : Kneading temperature = 190 °C
Speed of screw = 81 rpm.
Feed rate = 100

--------

------

11) Condition :

Sample size 118 18 166 158




12) Condition . Kneading temperature = 190
Speed of screw = 81 rpm.

Feed rate = 900

oc

13) Condition : Kneadi

Speed.of-sefew -

------

°Cc

Mt}

o2

madnl pag

--------------------
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14) Condition : Kneading temperature = 190 °C

Speed of screw = 162 rpm.

Feed rate = 500

N:Tl:-
g Y 3

= B 4

" LI EE |

---------

15) Condition : Knedding lempel 0 °c

Spe ' W

25

RN Fa AT

SES., . SRIREC IRL I EES SR - A A

.80 f.. 0%  f 1033

|_Sample size 186 162 158 154




16) Condition : Kneading temperature = 190 °C
Speed of screw = 324 rpm.
Feed rate = 100

N(r)
n
1 3 4
................. -, n) R S
[ 3dug 4 mpeainael < L0 | L. 16
e Lo B - p Il 28
I ’ B
L 1 2o BB
Ry 16 1 20T
| . 0 4 - 279
i 318 870
e 80 r ' | 1547
207 4. 206
i
17) Condition : Kneadi Aper: 0 °C
Spe 7
N(r)

e

N
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18) Condition © Kneading temperature = 190 °C

Speed of screw = 324 rpm.

Feed rate = 900

r)

19) Condition : Kne

Speed.gb-ser

=EVEN Y e

218

132
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20) Condition : Kneading temperature = 210 °C
Speed of screw = 81 rpm.

Feed rate = 500

" 1 NFL 3 4
2 ~ gk ’
4. SmEIEae AL T T
T 9 e |25
ey . =
y ; ' 87
0 R, 1 R e W 250
...... ! 589
sod f L
1 187
‘.1_
21) Condition : Kneddi - 210 °C
Sp Z
Mir)
ATES

M
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22) Condition | Kneading temperature = 210 °C
Speed of screw = 162 rpm.
Feed rate = 100

r
¥ 1l Ni 3 4
R . S U, T
sk 4 T . .-
oo it g W <]
ST N ET
....... 8 200
252
17
23) Condition : Kneadi 31 0 oc
Speed. 7

e

RN
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24) Condition : Kneading temperature = 210 9C
Speed of screw = 162 rpm.
Feed rate = 900

25) Condition : KnedlingiBmpe oc




26) Condition : Kneading temperature = 210 °C
Speed of screw = 324 rpm.
Feed rate = 500

136



A28 The fractal dimension and the normalized values of

the case of the carbon black pigment at various co

Kmeading temp., | Speed of screw, | Feed rate, Number Mormalized fractal dimension
Tu{"C) R, (rpm) F, (gimin) i [ W Dy ;"
45 155 0.964 1.095
Bt 227 1 155 0.558 1.081
414 - 85 0.945 1088
45 12 1.57 0.381 1412
170 162 27 = = D957 1901
A4 1 1.52 0940 1.057
45 _ < 1.57 0283 1121
24 27 197 158 0975 1101
414 1" z 1.70 150 1.012 1147
45 20 o 151 0.581 1108
B 27 140 07 155 oerz2 1.088
1.4 125 150 0851 1.078
45 1.003 1.125
190 162 n7 0.994 1.132
ana 0479 (RN
45 154 0992 1.120
324 nT 153 0985 1.107
a4 § 1.51 BaT 1.104
45 Bl ' 0995 1.134
Bt zzar 1| hos Thi ¥ 0989 1.112
414 % 200 159 0574 1108
Ta | o pes 1437
210 162 La_% w 1 () 1427
g a1s 198 1.720 1.81 1.59 058 1.126
45 233 1858 1.82 151 1007 1.161
4 27 208 1.841 1.81 1.59 1.m7 1.158
44 260 1.851 1.85 154 1.000 1.128

LEL



A2.T The fractal dimension and the normalized values of the /w the case of the iron cxide pigment at various conditions

Kneading temp., | Speed of screw, | Feed rate, Murmiber of . 3 Normalized fractal dimension
T {"C) R, {rpen) F.. {gimin) . oy oy
45 &8 : _ 47 0814 1.008
8 27 102" X : 0.910 1.033
i 105 \ 0.851 n.ese
45 o 1 a7 0.921 1.034
170 162 7 141 1 0932 1.052
1.4 ) - a7 0912 1.023
45 85 Siidd 56 ' 0.883 0.853
324 77 128 _, o 152 0.959 1.085
w14 102 S57 $ Al = &5 0.ez7 1.052
45 109 1 ——= 1.49 0.909 1.025
& ny 74 1 - 1.45 E-E] 1,048
414 T %y 139 0500 1.004
45 \ 0853 0.959
180 162 7T .53 1.055
A 0.535 1.049
45 110§ ! 0.822 1.03%
324 Fri 180 1772 1.79 1 0,290 1.187
414 we & 1575 159 1.49 0837 1.057
45 1 0,904 1.018
81 27 . 154 1 0,965 1.092
ana 4 175 1654 1.7 157 1.050
; F I 0954
210 152 . . 1.115
418 138 1623 1.73 153 0.941 1.064
45 155 1873 1.78 1.57 1,052 1.183
324 - 27 173 1.758 1.78 1.57 0.387 1918
4.4 &0 153 1.60 1.45 0.857 1.056

8El
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A2.8 Estimated number of pigment particles in a SEM

microphotograph sample

1) Foriron oxide

Accroding to the experimental procedure, polystyrene and iron oxide are

weight of pulysw ' - g.
weight nfimnq/ AR o

true density of

volume of polysty 2 571040 24.04 cm’
volume of iron oxide & A= - o : 019 cm’

Total volume 2423 cm’

. (020, L
J

I~ - — — —
LY

vaolume ~'§-_‘ff!ff-rrf = 4.19x10° um’

- .' ‘ -
Total particles o g igment 019 x 10" 3.19::10"

Numb%”ﬂim:ﬂ I] mﬂi] fﬁ;ﬁ?ﬂﬂf (24.23)
QRN TUNR IR

. number of particles in one SEM micorphotograph
1.87 x250.0x 1.0 particles

467.5 = 470 particles
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2) For Carbon black
Polystyrene and carbon black are premixed at the ratio 25:1 by weight.
Basis of calculations :

weight of polystyrene = 25 a

weight of carbon black 2

volume of polystfie 4 4 284,04 = 24.04 cm’
volume of corbgi Ny & - MO = 0.44 cm’
Total volume 2404+044 = 2448 cm’
volume of each pj A 37| 5 - um]a = 4.49x10" pum’
Total particles of ploméht-="=~ G4 x 10"/ 4.49x10™
0" particies
. Number df gaMiEiES perunitvoRmes === | 9.80 x 10"/ (24.48)
4.00x 10" particles/cm®
4ﬂﬂ particles/um®

wﬂusgam HNINEINT

Assume 1 um depth of fielddepth

QWW@&MMMM'W]EJ’]& d

400x2506x1.0 partcles
1002 4 particles

x 1000 particles
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A3. Simulation program

A3.1 Listing of simulation program (Qbasic language)

3
m

§
Ea‘

= Total of segments

‘ ;ﬁummméﬁﬂ‘ifiﬁ

SUB SUB2 ()

PRI N ANLINNAY

COMMON SHARED PAI, RANR, TI, TR, XO, XT, Y¥ AS DOUBLE

COMMON SHARED Q, MS, N, §, Z(), ST, P(), Sf, MSF, SUM, SSUM, STD, Ds, A,
B TB, A AS DOUBLE

DIM Z (100, 100 ), P { 100, 100), Sf (100, 100)

CLS

INPUT "TI =" TI
FRINT “TI =" TI
IT = TI=10%

100 IF (IT - 24350542) < 0 THEN GOTO 200 ELSE 150



150

200
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IT = ITHO
GOTO 100

IY = 42758321 + IT
1A = INT(IY/2)

I¥Y = IA*2+1

INPUT “Sample population size = * O
INPUT “Mean particle size (micton)
PAI = 4#°ATN(T#) S
AP = PAI*(MP/2)
INPUT "The obsenveti!
INPUT "Maximugis
PRINT
PRINT "
PRINT “Type of#@ndaf
PRINT * 1. Unifo
PRINT * 2. Normal g

PRINT " "
PRINT

Z(X.Y)=0

INPUT "Type of &

PRINT LV

PRINT "— If yo :! ant to stap, ser of division ‘_ 0 —"

SELECT CASE N ‘a

“HHEANENINGIN3

AN TN INEA Y

oo
A=0DB=0TB=0 TP =0 SUM=0SSUM=0:5F(1,J)=0
INPUT "Mumber of division (S x5) =", 8
IF 5 =0 THEN END
ST = Ms/5
FORI=1TO0 s
FOR J=1TO S



143

P{lJ) = 0
FOR 12 =1 TO ST I3 = (1-1)*ST+I2
FOR J2 =1 TO BT: J3 = (J-1)*8T+u2
P(l,Jd)=P(1,J)+Z(13,J3)
NEXT J2
NEXT 12
A=A+ N

PRINT " "

W MMMjﬂﬂ ﬁlﬂ 1 of segments =", A;

FRINT
q o AR VRN A 2

PRINT * 2
FRINT "EVALUATION OF TERASHITA et al (1383)
PRINT
PRINT TAB (1) "MEAN SF =", MSF, TAB (27), " STANDARD DEVE =" STD .
TAE (57),"DS = [', DS, "
PRINT " L]
PRINT

LOOP

END




SUE SUE1
FORI1=1T70@Q
CALL SUBUNIFORM
X = INT(RANR*MS + 1)
CALL SUBUNIFORM
Y = INT { RANR * M8 + 1
Z(XY)=Z(X
NEXT |
END sUB
SuUe suBz

X = INT(XT/
IF X > 80 TH
IF X < 1 THEN. X207 LA

CALL SWUBUNIFC
YR = ﬁzaigaﬁan?z# RANR

ﬂummﬂmw g3

IFY:- 80 THEN Y = €0
q Wﬂﬁﬁ’ﬁﬁmum’a NYINY
(XY)=Z(XY)¥1
NEXT |
END SUB
SUB SUBUNIFORM
YY = 31254 = |¥
IY = INT(YY/67108864% + 1% * 10 (-8))
I¥ = INT(YY - IY * 67108864# + D DS)
RANR = IY / G7108864#
END SUB



A3.2 Simulation data
A3.2.1 The simulation data calculated by Equation (3.4)

(Present work)

1) Sample population size = 10

i ‘
o BEHCY BEE TR, ST P

-------------

(1<

2) Sample pe lr latic

| v,

My

‘o

f
Unifarm distribution

145

gits in each sample ; N(r)
MNormal distribution

gl

siin lsach Samplé : N(r)

MNormal distribution

N

24
e

s,
64

a7
A
s LI L




3) Sample population size = 256

Number of counted segments in each sample ; N(r)

Unifarm distribution

MNormal distribution

rrrrrrrrrrrr

..........

AT
208

230

le ; Mir)

rmal distribution

146

617

618
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5) Sample population size = 1280

"

Number of counted segments in each sample ; N{r)

n Uniform distribution Normal distribution
3 4

... 238
pie 1. 895

'
B)S le lation siZe
) Sample popu 355

‘ o ple ; Nir)

Mormal distribution
2 3

g . -

L2100 | 213 | 208
B3s _____E_?E‘I"_____Ef'ﬁ i

1785 1854 1852




148

7) Sample population size = 6400

Mumber of counted segments in each sample , MN(r)
n Uniform distribution MNormal distribution
1 3 4
LA A LA L R g d | 4 i AR | BV I
8 sl —iin e ol ]
B2 ] 25 bt | SP5 el 25 | s S -
L S S . L S S
. e 100 | JGNFTL U WD TS | /) e 2
L6 ].250 ) 25 R S TR 2t 20 1. 226
20 |...900 | 400 JROP FPARTIRITE N, 339 | 346 |38
40 ...]..0967 | WS P | (A0 ZRNUNAN] W018 1012 | 1038
80 4091 2557 2609
V iz
8) Sample population _1_::__ |
IaTer}

al distribution

v, 3
) B AT ... 8
9.1 16




A3.2.2 The simulation data calculated by the coefficient of variance

(Terashita’ s fractal dimension)

1) Sample population size = 10

n Uniform» i - - Normal distribution

1 p : 3 4
>y ,
0.000

2 0.00024

..........................................

5| 0.00127 | oeBoag’s

..B.....| 000380 | 0@ . 10.00380 | 0.00328
.10 (000614 0.00480 | 608568 L G-0GR50 | 0,0045 1.0.00532 | 0.00450
.18 1001209 | 0.0TOOOH 0@ 1209 $0.001528 | ©.01000 |0.01000 | 0.01000

.20 .| 002233 | 0.0158% ' 884 | 007808 001584 | 0.01584 | 0.01584
|0.06444 4°0.0644% | 0 064 [L06444 | 0.06444 | 0.06444 | 0.08444

80 D.25888 | D.25888 | 025 7258 §,25 0.25887 | 0.25882 | 0.25888

Z
2) Sample puﬂaﬂo

fa e,

PIE

n qll Uniform distribution MNormal dislg}uﬂnn
T = ,

4
3 | 0.00006

...|.0.00037 | 0.00067 | 0.00067 | 0.00054 | 0.0034 | 0.00408 | 0.00428 | 0.00387

.|.0.00046 | 0.00158 | 0.00105 | 0.00127 | 0.00531 | 0,00584 | 0,00634 | 0.00389

.| 000189 | 0.00345 | 0.00222 | 0.00275 | 0.00494 | 0.00658 | 0.00667 | 000518
10 |0.00314 | 0.00467 | 0.00368 | 0.00450 | 0.00774 | 0,00953 | 0.00838 | 0.00595

16__|0.00876 | 0.01106 | 0.01000 | 0.01209 | 0.01204 | 0.01431 | 0.01496 | 0.01464

20 | 0.01466 | 0.01669 | 0.01584 | 0.01584 | 0.02075 | D.01923 | 0.02278 | 0.02075

40 .| 006225 | 0.06426 | 0.06444 | 0.06444 | 0.06631 | 0.06428 | 0.06833 | 0.07036

B0 0.25666 | 0.26476 | 0.25888 | 0 25684 | 0.25666 | 0.26477 | 0.26465 | 0.26477

.............................................................




3) Sample population size = 256

Coefficient of variation , Ds

Uniform distribution

Normal distribution

2

...........

:0.00008 | 008

2

3

4

1.0.01734 |
8 1001583 1.1

.0.00007 |

4]
Ad

i
jgrmal distribution

0.00011 1
0.01614 |

-----------

0.00004.
0.01740.
002095,
092391

0.28533

| 2008E2

001502
096343

0.25196

0.00078 1

.0.01604

000847,

0.00263 | 0.00499 | 0.
 0.00817 1 0.

0.25280

0.08878

| 0.05924

0.04404

b i

03755

u'ff’ﬁﬁmslﬂaé&l";.

1.0.05126 |,

0.04493 | 0.0

.0.11916 ) 0.1

| R:12778

0.32002

0.20220

I}.31EBT

150



5) Sample population size = 1280

Coefficient of variation | Ds

fn Uniform distribution Mormal distribution
1 2 3 1 2 3 4
2| 0.00005 | 0.00040 | 09008 18 069’0 00012 | 0.00020 | 0.00006 | 0.00002
_____ 4. | 000061 | 000112 84 | 007697 | 0.07972 | 0.07592
5| 0.00102 | 0.0013de}00057 | 0012550608 v} 0.08895 | 0.09562 | 009016
5.8 | 0.00279 | 000260 "0,09703 | 0.10250 | 0.10033.
.10 | 000354 | 0 | 010651 | 0 10107
16| 0.01018 | 000075 L6 ofod | ohoda | b, tssN 10781 | 011312 | 0.11381
20| 001670 | 0.0 0.12296 | 011941
..... 40__ | 0.06404 | 0 [Bhe24 | 016526 | 016758,
80 026250 0.35470 | 0.35838
i
r’ ormal distribution
2 3 4
tmwmuum
23 | 048738 | 018548 | 0.18200
i EHDE 0.20736 MWHEQQE'E_
oot | 4zl odoe] [l | 021007
.| 023804 | 0.23768 | 023704 | 022305
16| 0.00871 | 000831 | 0.00954 024826 | 025042 | 024971 | 023498
.20 | 000145 | 0.01558 | 0.01383 | 0.01616 | 0.26249 | 025609 | 0.23622 | 0.24115
.40 | 0.06335 | 0.06420 | 0.05700 | 0.06388 | 029952 | 0.30393 | 0.20495 | 0.20118
80 0.25250 | 0.25399 | 0.23610 | 0.25697 | 0.44569 | 0.45652 | 0.43520 | 0 43913
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7) Sample population size = 6400

Coefficient of variation ; Ds

Normal distribution

n Uniform distribution
1 2 3 1 2 3 4
_____ 2| 000001 | 0.00001 | 00002 | 0.00007 | 0.00003 | 0.00001
_____ 4____|0.00035 | 0.00073 | |.0.38147 | 039342 | 0.36585
_____ 5____| 0.00081 | 0.001 0.34846 | 0.35782 | 034177
_____ 8 | 0.00284 | 0.00; 37969 | 0.39262 | 037048
.10 | 000350 | 0. 9964 | 0.41197 | 038315
16| 001085 | 0.0; 0246 | 0.40827 | 0.39282
20| 0.01605 | 0.017034 00147 §:4 G 01668 | 0,38044, 0 35085 | 0.41648 | 0.39247
40| 0.06746 | 8 | 0.42992 | 0.40868
80 0.24830 0.49597 | 0.48509
al distribution
3 4

p 0.00003 1 0.90014
| 0.38252 | 038326
_9g3801 | 0.38560
g i 311938189
HVWWJ
. 040018 | 038436,
.D.39981 | 0.39703
041363 | 0.41007
80 0.19656 | 0.19689 | 0.14732 | 0,19370 | 0.46596 | 0.46475 | 0.46701 | 0.46757
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A4, Example of caleculation of fractal dimension

1) Fractal dimension based on the counting method

Here is an example of the calculation of fractal dimension for the ideal case

of normal random dispersion. Thetahle and plot below shows the relationsip
between N(r) and r obtainec 3 ult for a sample population size
of 640 particles. —

p)
Wﬁ“ﬁﬁ"ﬁ"a“’ﬁfﬁ‘ﬁﬂwﬁaﬂ
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3.0

st R

Log N(r)

- - j—‘-:_ ' _ / ........... PP S 1

2.0

From

The fractal dimension” ' regression from the portion of

the most numerous observed.dat ne straight line.

i¥ |

2 Fmﬂ%&r&k’ﬂ%ﬂ WINPIAT

se of Terashita's fractal dimension for ideal case of the uniform

rﬂ%ﬂ%ﬂ AFHMAIANE SAL: ot

{D.} and the similarity ratio (a sample population size of 640 particles) gives

the following table and figure.
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n r Ds

2 0.5 0.00004
4 0.25 0.00070
5 02 0.00164

-2.0

--z.u a
g

130 =

y=-21676x - 46191 ‘
ﬂLjun

=. mw 1
ammnﬁmmfmmaa

-log (Ds)
log (r)

From chapter 3, D=

In the same way, the fractal dimension can be obtained by linear regression
to be

D= 21676
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