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DT, RRCEES D BLENEEbN S,
2.4.3 NEORFEEFEIL-—HICAVIFE

ZOHFEBESVICE > TEREEINLDDT, £
DHFERLUTOED TH5, ©RBEX DA
WEBFEH— (18 af) CEX, H1mELE
+¥2, QN 1BMOK, FEOREIMNI2Z~13
emiZE LIRS T, TERIGSATYIDERD, A
BEE#HOIATE, Q#F>AOLEHESHA3
K4y, #THMTTKS (50 cofiif@) OFF 21 Ko
WA, &7 uy 2 JbcAEEO# - R ERT 5,
@B 7Ty 7NCHIEBEFONBERLL, &
HLLATREBEE2ETT 5,

ZOFEDOERNL, FFELIEORSLERICL -
B EFBTHBEDT, l—Y & EMHS—EIC
TEINBETHE, UL, d1 - TEOEEN
HIECHBTEZLL, FLEETERFIESL L
WO EALZFIEELE YL ¢5 588 EWERTH D,
2.4.4 WMEROBALEERWVWDHZE

ZOHEFNNESYBREAL, BXOMr—YOD

BEEERD Iy le> THEEL LIt HETH %,
FREHZROBY ThHb, OREBRED1IE 2 ke
WCHiZ 250 € 2 REA L, BERX DOMZRE I H
LicF a— 27 FOBHIS W 2 5 REICHE S H
T2, @D AR, EAFEAOD 30~ 40 canX
HMOTBEEEZ L wERL, TOCER - RET 2,
@ #Fnhins 50 EOFEBEE—H -t b, HEF
7K 150 en AN Z SR - IR S ¥, B E 50
T3, @ 2RAT7 BRI LD AT ETY, B
FIEOH D ABEBAOSHEMOEE 2 EH
T3,

ZOFERFEEEBALTVE DD, HIEF0
LDE M —YELTWSHATHENEHETH S,
7272, BRERAWMIC L T —ICHRLTBATES
W MIT 20 0BELEZ 6N,

EIE MHIALCIBIENLHIAD
HIE - SMEICEYT 2R

3.1 ESHRCL3LBAAHDEM

3.11 @ELsIZ

KB, u—2 Vs Ak B BRSO
D> bR OWT, BS TERMNLAMTED
RO UL THDILDTH S, RO |WAH
HIE T, MBEELY > 7T LEREORREIL
v, Lo, Zome FEROBEEARTIICS
WT, AR THHBEBRLY 77 8 & UEiE
ZEAL 72,

BAH o 770K&Es, BRlELES L OERIE
B EDORE EITOHE, LWMSHEE DL D WCRE
TLOWE—DOFRETH 5, IO RHA
EOHEL SN WERY, BRI T 2%t 0
BiRLwbDEEZTHRE THE Y, MIETHIEE
OB FRFRBIFEERET LIDS, I bEEEA%
BATEBD, REFEE L THEENZ DI,

+IOAHBEB TR T ENE, FIETE TN
7oK 2 OREN D B, FE OB IS
WCRGE MR EADT B b b, LIztdoT,
I TEHIRAAEOEMUR L U TO#EEENRA E
NBLUTOREAAEREID LT % D RET
i, MR TEORTFTL L B R ESARY

(M # EHE >, Rosin-Rammler 5, Gaudin-
Schumann &) & Weibull 4F3%%% (Rayleigh 4
AR EET) W &5 EAEOELE, K
[« gtRE S - gt AHOKE & & IoRE - E8T
5, iz, LRASMOBENEIHRD/ ST XA —5
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THREICRETE 202 EOBET b1To T2,
HER G &

F3-1-1CBHABEFTICB T 5 EOo £ M - &K
I, #to Ay F, BEY 2778 X UEERE O
BoEhmULI, i, o —s ) OFEETE
£3-120LBHTH 2,

3.1.2.1 HFEHOKH

MK (IH B ETErT B R R
REBNER) <, e —2 ) OEEEAFR, #
SAMBLIUEI S Ay FREREZ, I6EED
SHEAX T 1983 4E5 A L 12 A BB 2EM L 72,

aO— V) ABOEHIZE3-1-3R Lz 3
HOHETEL - &BIL, THENEES L UKD

3.1.2

BHEHIE LTz, & 2T, PR 200 mOHEYy 75
(B 3-1-1) THES 150 mE CEBBIEFL GO mES) L,
s JIS BEHEER CHER B 5 J7 1k % RINAEEER T8,
IhETELLERSATEEREER (10, 20,
40, 80 mm) 1%, # JIS Z8001® ofEET Ti3E Sk
BT, RPFFETIZERES (JIS Z8601) OFEEEK
IR 20/ 6DFR, T4bb 1.0, 2.0, 4.0, 8.0,
16.0, 31.5, 63.0, 12500 8 DE ZEA S, %
7z, W 210 mOB (b E = -V By > 75 2 B
WEEE 100 mm X TEREL (B 50m) L, 1>
FREREOHJIS ZHEY 2 FIHT 5 Hik%, I
ZTEA v REBIE &SR,

MREHKE TR, B2 ORLY 77 LEEROD
b &THRE 240 B E ZBOBIEETo 120 B8, &

#3111 BHBEHFOHME
H H R o oK H 2R A M LA H K H
+ b= i) K L BEER 7 L WEER 7 L
+ i SiC CL ~ LiC CL ~ LiC
I E A E(%) 36.8~47.8 54.2~65.1 71.8~89.1
R (%) 33.0 57.2 64.6
MR R(%) 54.0 76.7 86.6

oAy F 13,26 ~ 30,46 ~ 50, ‘ .
. 14, 32 (2 7k#E) 14, 32 (2 7k#E)
(mm) 69~ 76 (4 7kH#E)
- B $ 200 * 300 nmgH% ¢ 100 - 200 - 400 nmfFH ¢ 100 - 200 - 400 nm§H%L
R A ) _ -
¢ 210 mmif £ HY 50 mfEifRIC A ) 2w b 50 mmfEFEIC A ) v b

it B B | #TIE JIS fEHEES - FRAUEESCET | BT JIS HEHEER (4 200 X 60) #r JIS 1ZHEES (6 200 X 60)
) LS (BAS/K) [ WEMOKEES AL 12 BFEEOME, BEREE, WmE/KEOBEEBOR

fE, WREHHOBEPRELIIRE, BREHKHOBEECRE - 1RETH - 1o, BHIRFR L REER

EJEEZ - DfE,

#£312 o -2V
IH H O ok | PERE G HUA - oK
V- {FET S T Ay b
B bl 7 Y Forhayhu—51
By bo—5Y o—%

H 9 A I8 (mm) 1196 1366 1500
o A JE &EE (m) 490 490 460

» ; ET% 721 B2 721 4 o
oA o R RIL% 72 R 7T T
N o B £ b F &% 77 IR, 77V HRATR
J N E'e 24 28 34
Ji B & v = YARNRFTAT YA NNZA4T YA RFNTA4T

H) V—Fid S 10mDIHHA»rS LD, ZOMBIE255mTH 5,
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BE D 0—5 UEED A & BB L DEBEBOREIE - SR 215

#3-1-3 PR A& Bk & E OBk

ESI FIRAAERE 4 v FRik BB
VA & 200 mm LY ¢ 210 mm HEETHY @ 300 mm 45U
I 50 mm JERIE L 50 mm fEBIEE L 150 mn 2B L

(150 mm &) (100 mm ZE &) 70 mm DFEFEEEA
i 1 mm 1.7 mm 10 mm
» 2 2.4 20
a 4 5.7 30
8 9.5 40
]
16 19.1 50
s 31.5 25.4 70
* 63 38.1 (80)
2 125 50.8 100
EDOK & #r JIS R IH JIS fEHEEs RERIESCER
S LME & 200 X 60 E R & 200 X 60 E Ry & 430 X 60 AR

) —EBOEERTIL S 83, ¢ 125, ¢ 3000 iy > 75 2 Hvy, HEERRIHRC L DERRIL 2,

BOBRBIERIEE, B SR L RnwE S
BRE»IIT-o I,

3.1.2.2 B:EAEHME - KH

BERE A MM & K RO S B AR B RS O |
%5 CRIREREIEE RET) ©, 202z CL &
LiC oSSz X > CIREL TS, BRIV A v
PO —F Y REW 1984 EWHES A Y T 14 mn,
1985 FEWH S A v 7 32 mmTEML 72, F5 AR
DFRE 1, 3-1-1ZR L7z ¢ 200 mmD EREY- > 7
SBIURNEDLRER DG 100 - 400 nmFlEL > 7
SOIFEHEELERAL TITo 7z, 8, BEES I

.
!
.|
| e
3 <
3B
T
200 I
N

B3-11 @R V7

150 mmC 50 mm & & DFERIF L & U fzo HERAER XK
3-1-3127m U 7o 37 JIS REHERR & Fl V> 7o, BERE S ik
HOBEE, THE 4 mkHEOEHREOERD
ORI TH - 72D T, HEEE 4 md LOEDHE
BE Ul MESITHREE M TR 239 |, BHEE
Hizk T 225 B TH - 72,

3.1.3 HEomicd 30

ARETE BREOR log, BANEE In 0FS
TET, LT TRMTRE X, MEH 1 E2 (BEF)
N—trbER(x),BEHLLERELE Ri(x),
BEGTEES— kb2 U(X)ET 3, &7,
AEBR TR FEXNIECHLELTWS,

3.1.3.1 X#EMSHAE (Hatch-Choate 043

#7)

MEIERSMHOLE, BEEEH FTEE S—w b

Ux)grAtkans,

100 x

V)= logs f2n joexp{ 2log? o

d(logx) (1)

72721, log o BRI TEOEEOEERZE (%
AR, Xl dTHEE TEE 50 BONFET
BD, BESGT — 5 BWHEERSMCEET 52
DF = v 7 IR TR OSTEE, HlhoE#H
HRERY CHRER TH 2 e LER St b
7vay LT, ZOEREEFH T LD,
LT, ZOEBEO BT IIHBRELERE 25,

_ (logx — logxso)?
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I TRIFRBERES FeHEEHs EEE S— v v b
270y ML, 2070y b EOBKED S DB E & F{x)
BRI OXEE & OB OMHBIRECE RO BRI 2R m=3
L7 w, My o OEs i}, HHGLEE 10 ‘
99.9 % s & HHE LTRD T2, m2
3.1.3.2 Rosin-Rammler =
Rosin-Rammler 13 0 (2) RTE SN 3, 0.5 &
R (x) =100+exp (- bx") (2) 20
(b, n 185 A—%) 0 1 1 X
@RICBWTb = 1/d L LERT 5 &, KO Q) 05 Lo 1520
HEB5, & 3-1-2 Weibull 535 (=1, y=0)
log{log (100/R(x)) }= n - logx + log(loge)
—n - logd (3) Weibull 4375 DRESI 3 BEIS 2 EHD T 2 L {558

IFROAETE Y, logx = X, ¢ = log(loge) —n -
logd £ BTIF Q) RBKD 1 XKARDOF Ik 2,
Y=nX+¢c (4)
FEB7—s 056X, YEHEL, JOWMERICE
BEEPE S E @) BRI T B ik b,
ZIT, tHEOREIE log x LEEEHEE
=¥ > b R(X) OZEHE log {log (100/R (x))}
& OREIOMBIEE R R ®, Rosin-Rammler 55+
BRAMOEMUR & L THE
3.1.3.3 Gaudin-Schuhmann =,
Gaudin-Schuhmann iZikLD T L < ‘SN B,

(5)

(2L, x/k£1, k, mI 87 4—%)
5) ROMADXSH " & D 7 ﬁ?étwﬁ%ﬁé
logU(x) = m -« logx + log (100/k™) (6)
Lic-7T, logUx) & logx #7ay P LTE
WG 2E 5> ihld, Gaudin-Schuhmann R &
DEMAFEELAUUTE S Z LWk 5,758 logU (x)
=Y, logx =X, B Flog(100/k™) =c &£ B}
i, B Ridko 1 kA TEREN S,
Y=mX+c
3.1.3.4 Weibull 4=,
Weibull SFIMEEETLETCL<AVLER TS

[Mx%le)(ﬁ?)m

(7)

DS, FOWESLFERERES () kR Lo TRER
50

m
HX%=;%X—7Y“*<mp+—@—y)mﬁv}(8)

(72720, xzvy)
CITalZREDNRTA—5, vy BUBD/ ST X —
FTHD, £z, MIFFORT A —% LIRTH, H
3-1-2WR LTz & D WM DI & - THOFHBEOE
BEDL S,

TEPED PERETL 2,

EREfmE s hikTtEah b,
Ri(x)=exp {—(x —y )™ /a}
9) “Q%”k?fﬁ“fﬂ@?’ﬂbzﬁ‘?‘ (10) JQ?:?’Z;?ZM

(9)

m [=InRi(x) =- J_ J“ (10)
L7zaso €, ™ [~ InRi (%) & 308 x & o)

DOFBAGRE T, Weibull 5412 & % LBRSAF DU
DHRENRET CTE 2, 22Ty =" /— InRi(x),
a=1/"Ja, b=—y/mJa £BFIE, 0Kk
AT 1k e 2,
y=ax +b (11)

Weibull 3 ffic B8 w»wTm= 2 DFE %2 —fBIC
Rayleigh £45 L M8, Z D434 1 Weibull 4345 &
DECFERIICERE I TWw 3Y, &k Rayleigh 43
HEEBEEOES DE0AHREYICE L {#EHE
EI-RARY oY (N ARY)

3.1.4 BRBIUBE
3.1.4.1 Rayleigh 44z & 5 3857 (Mg
KB DI

ZZCRES A DS 5 Rayleigh 4= % 4
WCHUD B, % OIEBOFIE - R, EEEEE
HIEEROZELR EOBRET 21T,

1) floFIE

HREHAKEHOERTH S L LS,
Rayleigh 3534 T E B0 E I 5 —flicDn
TR T %,

#F3-1-4i%, BTN - v—FFET v ThH
bu—F DIC L BERERC OV THER FERH
Ri(x) 2R 7 DThH B,% 3-1-512 [— InRi(x)
DEHFEE=RL I, ##3-15KmL7Axk
J=InRi(x) L OBFE%E oy T 5 ER3-1-34
Bonsbd, TO”»oHEENE LI LIS
Rayleigh A Cc L <l E N T %, F3-1-51

40 —



BRI 0—F U AW BB & TERBORE - STECBET 205

314 HERFHBREO—F
(T 7y b ~EBITREM-HHIAEY F 29m - 10 ~ 15 cmfE)

Lo (om) HE (8) B E R X THEET LB R
0=X<1 7.4 0.0035 0 1.0000
1=X<2 15.3 0.0073 1 0.9965
2=2X< 4 35.9 0.0171 2 0.9892
4=X<8 77.0 0.0366 4 0.9721
8=Xx<16 213.4 0.1016 8 0.9355
16 =X < 31.5 535.3 0.2547 16 0.8339
32 =X<63 949.3 0.4517 31.5 0.5792
63 =X <125 267.8 0.1274 63 0.1275
& B 2101.4 1.0000

DWTER/NTHREL bW THBERE r, EXa,
PR baERD, E6IEBROEIT-UOADLSFE
WERE (EATHE) X LEREFE s 2R 706
BENTERT,
r=20.999 ; a=0.0217, b=0.0660
Xx=237.8 (mm), S=21.4 (mm)

2) ELUER oM

Rayleigh 7+#5 OEBEE MBS0 & 288, F4b
L ROm=2r LTWRDMEE a &40 b &K
» 5 Hk% Rayleigh Bkt R L e § 5, &
3-1-61C RHERMHET 12 B 1) % Rayleigh Z#aik D
RARAMR R T,

£ 3-1-TW HBRBROBESMER Ui, 7—
FD0 %HST 20.98, 78 %LAENT=Z0.99L 0
SIEFICE VBB ERL T 5, 2 OFERD S, D
HE &R, Ly v 7o &, B EOHEE, 0—2%
Y QEEEAE, #OACy FLU0—F Y OH%R
Y ORMEDEICEMRIC, 15E X & V—InRi(x)
L L ORNCEBRBEMRSEIIL T EWnE b, Lichio
T, 18454 % Rayleigh o477 (K 3-1-20m = 2

#£3-15 A HEBR O MR
(FTy7hy bBITRETCHIAEY F 29 me 10 ~ 15 anfE)

x R (x) 10 Ri(x) [f= 10 R, (x)
1 0.9965 0.0036 0.0601

2 0.9892 0.0110 0.1047

4 0.9721 0.0284 0.1685

8 0.9355 0.0668 0.2584
16 0.8339 0.1818 0.4236
31.5 0.5792 0.5463 0.7391
63 0.1275 2.0604 1.4354

DOSFHE TEUL TE W I BB TH B,

3) W50 EDME

Rayleigh 34z & » GEBIL ZFEE» 5B Sh
ZEEMEAEMBE DER, BELEZLDIIEMN
ERbHD, HEEEBENIESDEER2 D> TWwE LK
HEREYHDEMHO TV (r=1.00 &
oA (r=0.92) A 6K, filEd o> TEE
EEZTIVDLNTETH L, I I TiE Rayleigh
FERLC > TR N SAERER CREL, HIE
i EEEE L DELEMIIES D E L LTRETT %,
bbb, RayleighFHfuc k> CHNTEZELZD
GOEME (1) OFEIERILW: B EHEw: &

1.5 /

1.0

—1nR:i(x)

0.5

1.1 1 1 1
48 16 31.5 63
B EX ()

3-1-3 +#Ex &/~ InRi(x) & OBHR
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# 3-1-6 Rayleigh Z#u2 OABIBALR

THERE T FEER ST
AR - —

min. ~ max. mean + s.d. ERi R VA [El#E 7 M JI
18 0.958 ~ 1.000 0.990 = 0.010 1~63m | é 200 DC | N
21 0.986 ~ 0.999 0.995 = 0.005 ) ’ » uc Ly
12 0.983 ~0.998 0.994 + 0.004 ] ] DC A
24 0.971 ~ 0.999 0.988 + 0.017 » ” uc »
13 0.956 ~ 0.997 0.985 =+ 0.011 {55 $ 210 DC N
13 0.977 ~ 0.993 0.986 = 0.007 » l P! uc »
8 0.967 ~ 0.998 0.987 + 0.011 » . DC A
16 0.969 ~ 0.998 0.986 + 0.008 ” » uc »
21 0.965 ~ 0.999 0.991 = 0.010 10~100 mm | # 300 DC N
24 0.980 ~ 1.000 0.991 + 0.016 » » uc ]
21 0.973 ~0.999 0.993 + 0.007 » i » DC A
24 0.945 ~ 1.000 0.990 + 0.012 ” § ” uc i
17 0.977 ~ 1.000 0.995 + 0.005 1~ 63mn é 200 DC N
17 0.997 ~ 1.000 0.998 + 0.001 » y uc ”
17 0.990 ~ 1.000 0.996 = 0.003 P ” DC A
17 0.922 ~ 1.000 0.991 = 0.018 » ” ! uc L
12 0.973 ~ 0.999 0.991 = 0.008 1~63mm | $8~300 | DC N
12 0.981 ~ 1.000 0.993 = 0.007 n I Vi ucC Vi
12 0.982 ~ 0.999 0.996 + 0.005 " » DC A
12 0.976 ~ 1.000 0.989 + 0.008 » ” uc »

F) DC:FwoAhy b,

R3-1-7 HBEGRBOEES T

HABARE B e
r OREHR f (%)
0.92 = 1 0.3
0.93 = 0 0
0.94 = 1 0.3
0.95 = 2 0.6
0.96 = 4 1.2
0.97 = 20 6.0
0.98 = 45 13.6
0.99 = 258 77.9
& &t 331 100.0

UC:7y 7y b, NUBfTRIN, A #EEL N

PHRAC L > THELND ¢ 2HTHIZLSDE L

17 %,
Wi = Ri(x:) — Ri(xi+1) (12)
e = {(wi — Wi /Wi}x 100 % (13)

(1) bo & HBLIHEUDOH(r = 0.922)

F3-1-BZARLIZLD W, PRI KSKESDE
ERLT, 4mOETR2ME, #ofior 3T
RUEVIRERZEFESDENDH B, ZOREIZH
EEDIAAD 4 ~ 31.5 mfE THEIF—F & » 5 Bk
BEELTWR I EERDENS,

2) Bwarflo—@) (r=0.999) AHEIRE
ZEIE 1 IEWD OOds 5 —F 2% 3-1-8IZ R/ L T2,
ZDEIDE SRR TC2U UREDEL DS EEHA
T35, SEMICIE 10 BT OIS D & D&
W E > Tw 3,

(3) T LELO—FI(r = 0.990) #3-1-8
WRLZE DWW EZ DT 100 URHDIES D&
ERT, ZOFlCbARSNDY, EEDHEICE 2



B u—F VD A& BN & DR OE - O TERC BT A5

o 3EE FEREA/N S Wiz, HANEs o X
BRESHEH NS, UE3FIERLIY, T—F0O
80 %lxr 20.99TH2»5, XoDSIZIIEHE (2)
EFQ) ORI B EEZTI WV, ThsOFH»
5 #C, RayleighHffic k> CiE s N -3 &M
ERHLIZbDEEZOND,

3.1.4.2 EOHNC X280 (3ERH)

DL

1) E3RSAG ST 2 5E R OB S

F3-1-9 ~F 3-1-111%, SHBM T & 0L 51H
ET—7%b e, #EHMAOLY L IE» SFE
L 7 AEBIR B OFSBAEEEIE T H 5, WIEHIKE
D&, Rosin-Rammler 43 47=,Gaudin-Shuhmann
SIAB EUPm= 2 © Weibull 501 & 2558

FEEFEEER L BF ISR 5T, DF

D, Z039AAIC BV THBERE0.99 UEDE|
EET7.9~89.2 % @<, F-ARBEMRE0.95 LU
THR1IBLNELE>TWE, ZhsDOHIRITHL,
SHER S AR & 2 BRI B E I EWET
Holz,

KW OHBEHAOHEREES2 4 5 &,
Gaudin-Shuhmann & & m= 2.0 Weibull 5545
THABAFR%K 0.99 M EDEIEHS, MK E @ L
Uil e A7 { e o T 3, —7, Weibull 545 C
Wm=0.58 X U'm= 1.0DHEBGE, itk
Hickh_RZE LU EWEIC 572, LT, HHEIRK
0.91 KHEDFEEPUE RS BIER S 4, Rosin
-Rammler 8 &£ fm= 2.0 Weibull 5% K T

#3-1-8 EPA»EDESDE (B4 2 %)
=41 (1) r=0.922 (2) 1 =20.990 (3) r=0.999
Hffimm WG BHEME | Weox | BIEM  EEME | @eox | MEM  EEM | @eox
0 0.9 4.9 —81.6 0.4 0.2 100.0 1.5 1.6 6.3
2 1.9 3.4 —44.1 2.0 1.0 100.0 2.6 2.1 —23.8
4 25.9 8.8 194.3 6.2 9.0 31.3 6.5 6.7 3.0
8 30.7 31.5 - 2.5 22.7 21.5 5.6 18.7 20.3 7.9
16 13.3 11.6 14.7 63.2 57.7 9.5 44.5 41.8 ! 6.5
31.5 27.3 19.9 37.2 5.5 7.7 28.5 26.2 27.5 i 4.7
D Esox (%) = (FEME—-FHEM X 100 FHEHE
2)  HUEMES L UREMER, wIhbELEEHS (%) Tho,
3) HHOHEBE [0) &id, DETE2mIUATEZERY 5,
#3-1-9 BHMA BT HEBEREOBESE  —hEikE - (H47 %)
FERAfREL T STEIFAR Rosin- Gaudin- Weibull 5345
D O s Fii) Rammler Shuhmann m=0.5 m=1.0 m= 2.0
r <0.91 0 0 0 21.9 1.2 0
0.91 =r<0.92 0.4 0 0 19.8 0 0
0.92=1r<0.93 0.4 0 0 18.2 0.8 0.3
0.93=1r<0.94 0.8 0.4 0.4 14.1 2.5 0
0.94=r<0.9 2.5 0.4 0.4 13.2 1.7 0.3
0.95=1<0.9 1 7.5 1.3 0.8 5.4 10.7 0.6
0.96 =1 <0.97 10.4 2.1 0.4 1.7 12.8 1.2
0.97=1<0.98 21.3 2.9 1.7 3.7 17.4 6.0
0.98=r1r<0.99 33.3 12.1 7.1 1.2 25.2 13.6
0.99=r 23.3 80.8 89.2 0.8 27.7 77.9

— 43 —
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13.5~19.7 % b &£ LU T3, % 7z Rosin-Rammler
ROEE, HHBERE0.99 L EDEEH 78.2 % T,
FARSMR%L 0.98 ~ 0. 91D & { &L, ZHETD
19.7RBFEET S LS ZBIEL BT
H5,

B A HKE OB S, MHEHRE0.99 KL EoEE
H&Em= 1.0 Weibull 5423 80.7 % £ &&E T,
K v T Rosin-Rammler =, # 79.1 %, Gaudin-
Shuhmann 2 D 67.6 % DIETH - 1z, HERE
0.91 KM DHEEEHSGEIHATHS8.4%THY, E
WITPUE R TR oM & D Swn, Lal, 22
T % Rosin-Rammler X, 0354, MEEEHEE0.91 LL
TOECIEUNESHRDOF TR L W E WS HE

38 5 (1990)
R 5N 5,

#3-1-12 AR X B bURET T8 /- FHEE
TR DY L EERBE R L T2, tHBIRE O FIE
H30.99 BLEDBEHE E 7% o fer— A 0E, TFEHk
HOHE 3 9, UEEHMOEGE 1 5HAD 2
&P, EREAEHUKEOBE 2 9 M Ths, LT,
B RE O HMES 0.9 U ED L 2 513, EER
oMb EE~BEBR I /N & £ 78 o 72, Rosin-Rammler
ADOEHE, T OEBREIHEAMMT0.081, 3
FEEHIZKEH 0.036 L EAMADOP TR S BHEICZ -
Jebt, THIEFE 3110~ 1 HeNDE T EL, F—
7 & D HESNIHEBIRE ORI 0.99 Ak &
0.91 AT OBSRICEF LIz /20 Th 5,
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| 3 W % 0.29 0.57 1.15 2.19 4.57 8.50 17.57
74 300 ZOAREREE 0.30 0.59 1.19 2.26 4.86 9.06 20.26
fH il 0.20 0.40 0.83 1.61 3.70 7.44 17.78
2 ,
150 3 & 0.25 0.49 1.01 1.98 4.03 8.12 16.20
. 400 HORTREREE 0.26 0.51 1.04 2.05 4.23 8.68 17.95
B & 0.17 0.34 0.72 1.45 3.16 7.01 15.80
RIS 0.23 0.46 0.92 1.84 3.70 7.28 14.91
500 EARFHRRE 0.24 0.47 0.95 1.91 3.86 7.63 16.11
gioal & 0.16 0.32 0.65 1.34 2.84 6.00 13.99

FHEEDO KR E R o T3 402 1, FIRS
Ty — & @50 mm, ALY > 77 100 mD
B, THRE 16 mOMEMLS4.99 %, LBEE 32
mmOHIEEDS 11.0 % Td 2 Ot L, FGIH DgsE
fEIXEBEE 16 mT6.66 %, LI 32mmT 18.39
% ERELERERLIZ,

F—8Rt > 7 IBECEMERKE L 2o A,

T OREE OB IZIZIAINER IR > Tw 5,
LoL, BT8R 16 m~ 32 mA EOFT T,
THEN 2B B L EEN 2.8 F L AL T
L7 —AWNbHb, ZHIZERESIYIN RO 3 5HE
BOI> BbHEREEREEHOTREEN TV L DT,
2 J3 RIS % 52 0 T T YT R O R I R i Y
L EEZ N5,

— 62 —



BT U—g U A X B A & DEBBOWE - DB 255

F—+HERC B TRLY Y 7 IER 28Ik
1e5E, TN OB EE I SEREORI TS,
BEV L 7IBI RSV — Y OB L YOS
ELrERER-STVD, TRV FIEN 2
s % L 5EA R 4 Y 548, % OKHE,
2 o AN b - AT | T k- = A T
Ny — g YIRS 4 ST 50T, Bet
BB OB & 2 FHLREOEMS 2T BHL T
WhleHTHb,

TRV —F DB LB LBV T, % ORES
215, 3Bk sdy, LHUIBORBEME IS 25
D1, 3801 EMEL o, MY TCIEE, S
V— S RSKEL ko ThH, FEOX I LY
Wr OFBHEDIS/NE LT Ty, Flz2 1, L3
2mDEFIRD A TR v — [R50 mmd 5
100 miZ 7% - 72356 (BAIE) A4 2 &, ZORD
KEFEELY > 75 100 T 23 %, 300 mmT 37 %,
500mnT 42 % DETH 5, it v — 7R
D25 D see b EUT 2 5k B8, FOXKIE
W T YIRS 2 ST % 70 Th D,

TEIWTC B W TR TR & B RTE O R EHE
Wik, RHE16mE TRVENASNE Y, T3
7232 mmPA L DEFRE T, BESA OREMELIE
AR & 0 BIREICANES < o T B,

VIalv—va ORI, YLD 37
FEDS B, BAELEO BB I UEEIED,
U b PfEENEBE & OEFRARC RS bDE L
THE L, LL, HECHETHE, 2TD7—
AMBHED T R BDLF TRV, LT,
BEOHE B 2 5T OREBEER, RPTR
L7 /s 2 b LifEREN D,

EEDOBE TR « - /IO LHIBEL T 3
DT, TITOR—TH|EE LIEHRE ERL 5,
TN, I TOREERICHET 2%, ®RRhToL
BRER X HISE U 72 3R O LR TR & ¥,
Bt & 3 LU o BEE—D>OBREE X2
TS v,

UEDYIav—yarERIVLBLE, B
50T DEBFLE TS RUOBREEZHFT ETH
1, LYy 7T 100 mm DA X B 8 mm,
B9 753 200 mOBE IS B 16 mm &
TRARREE VW2 B, £z, L Sv—FREE 150
i FEAT U, SR R 16 mmE TERE 100 mm
OFFY > I EAVT IV, RETER 100 ~
400 mOERL V> 7T ERAWTHEE L2, DO
THEMOFEHRIRE 2 T 528, AEHICOEBRE,
EEEOME LREMICEREZENZD 5N LEMNT

£3 %,
3.2.5 & =

Rtk s BRI o, BEY U IED
RESERDZI ZTCEELRERNC RS, I TWH,
BELHOETNVETEY I 2 v —3v g YT
Wi DR R IR U Tz,

ELERILTOEY TH 5B,

(1) E—IHETELY Y 7IEN 2B R
Ba, OB ORBEME LS DT 5,
Zhig, |tV EM2EITR D E—R YN
TG 2 EoBTH DL, YR L DORS
BT A EOBICREEZLONDIDT, T
PEECHIEREBEbS, £/, SV —F [
FESAKE L5 &, ThiKILFIR I ZEME IS
{755,

(2) WY OB, L 32 mO—H A X,
il & TEABREYESRORE {, RT3
B, BRROIETH- 72, H—EBMBBwTHL
ST IEN 2R o 1EE, WY OREHE I
WIERBEOWATHY, MEV I BL T
V=S DHRIZEBTMMOBE L ZRL>Tw5, T
N o T 2 51072 5 L2 T 4
RS %23, ZOKME, Ly 77Uk
BT R BREUE 2 2, woSv— g YIRS UE
4 fFsEnl, ST orine X 5 ¥R
OIS ZFTBHE L THW B D TH S, BB, KBF
RO & BB OFEMERM T, T8 32 mld
LOERRTRELERA SNz,

B MEDyiav—yvarviERIDADE, B
E50mmT EDBRERL TS YN OBEELHFT LT
i, B> 7 IE 100 mOBE T B 8
mm, FEEY 27T 200 mmOBE 1L - BREE 16
mE CTRETEE WZ 5, EBROSECIGHET 5%
&, < I TOIIBEITEE L7 235 O L5
BTHRIGEE, #iic & 2 5o ZEEIZ—>
DERZEEZIZHR L,

3.3 ESRBRERCED (LRI HBEEO®KRE

3.3.1 GFLaic

ek LA FEEEY OMER L LT, OK
BRIOLOSEReFNEET 5, @B LR
SR T AMEENHEE TR I LR EBRbIT N5,
s ORER RS 51013, B2 LT
5 R D2 E T hid L v, L,
Ty 7 IEFEOR/IMNC L S RLBORD, B
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38 5 (1990

Btoroor v—gFERICL D, MK, LY
BHCEES =N KR EL B D L LI MBEELEZ 61
b, LIz T, LV 7T OERDENR S
L — R & B RBYI OSSR, EENICONT
TLLEND L, TS ERE LI CHRIIRE A
50,
EHECER L TWREHRNZ 77 D9 FiX
OPSLUTTHY, TOI/FADINITZ7F 2L b0
— & UV OMBE TR 1I5amTH B, Lizdio
T, AEBRTWHHEL S o BRBXY-> T3 ER
STEDIEMRETT 5 Z L LTz, AECIHER
DR B 3EEORLY > 75 2 HOBHERI L 72
TR OMEEE b L2, BIREOLEEORE
0, BRALHEE L UELY > IS ROBE R ERITI,
Fio, BOHME CEAEKORE bINZ, BEK
AR LEE L oRE—EHIRREFERL 12,

3.3.2 HBREE

KEITH WS WS EE T — 5 &, 1983 F£0

Rk R (B B RHLE RER BEA, KA
4), 1985 4 & 1988 4F O LB & H M - A E R
(KU BRREERT LT, MEER7 L) THLLO
TH b, 1983 FFOREFMFIIAED 1 HiwidL T
HBEDOT, ZITIFEWT S,

e 3-3-117 1985 4545 & O 1988 FERBR DB %
RU oo BEERIBIE IR R 2 AR S I R 235 O 7K
T, FOFMiE CL, LiC 28887z & - TR
LTWwb, AR Ak, AKH - Mithe b
1988 “EFRER D 4% 1985 FERBRHEL D HT 4 BIF & F
Mmotz, Liedt> T, 1988 EHEDES, T DO
BB O LA 3k DB T REETH - Tos B

BRSO qc {HIERIFRWCR LB TH S,
ko — & 1 1% 1985 FFEaER & 1988 FEEkER THERE
DR, MALLT YAy NARDRINT
b5, MEBEOTARL, #H5ANMDEENAL LV
o AMEEEERZ E, £3-3-LRLEEIK
Hir 2, 1985 HEHRERC BT B2HS Ay Fi232mn
D 1KETH B H, 1988 FFABR T & 29 ~ 95 mmfiF]
THAKEDH S ALY FEFA L, ZOFS AL
v F O, RN 70z Y g —
FrlL, ¥Y—UBEEZLI Lo TTo 70
Bty 7T CHEE IR 3-3-LITR LI b D%
AL, Bl ovnTiE, REIHL2SBL CHE
T2, MM TIZ SR T amlAF, JKHE TS
2B T OEFRIDS, EOHFED OO ARRIC L S
r—2ZbHEUTOT, FOBZEHBEE 1lmbd i
2mmDEIEFEAL Ty, 7, BHEMCEER
X 125 mDEF L, FRETBETH 5720 FA—FMHT
OEMAIAESE, HEY > 7 I7HRE00mD b
DOT5RE, WE200mOELY > 77 T5~20
KiE, NE4A00 moOFE+y > 79 T3I~5 KEL
L7

3.3.3 BREBIUEER

3.3.3.1 [ER| LB
UTFTRBLES0~5mDi% EE, 5~10
emZFHE, 10~ 15mETE MR, £/, UTO
B LB & SRR O ERE (FHEER) O
ZEThsb,

B 3-3-14F, WMEEHKEICBT 20— V5 A
BOBHEYIRETH D, 7 hy OBE,
FOAE Y F 13mTIEREOFHIMECELS S

#£3-31 W B &

TH H 1985 4FRAER 1988 4F-#B%
+ lis CL ~ LiC CL ~LiC
A EH K (%) | M 65114 JKH 891+ 7.2 M 69.140.9 JKH D 93.7+ 4.1
gc i (ke / o) | MM 9.5+ 1.1 KH: 5.8%1.3 M1+ 2.1 KHED 5.1+£1.7

S Ay e )R, JTUREL 34 A F Ay Tz, RS 32 A
it &H oo — ¥ U | wyR, # AR 1500w 772, $F5 ALE 1500 mm

B A TR RS 460 nm S ATUEHR A 490 mm
BEo A E Y F(mm) 32 29 ~ 95 (5 7kHE)

Wty 7

%L, NEE 100 - 200 - 400mm, A Y v b

50 mm [HIFE 12 3

it A il

¢ 200 X 60 FRM, HEE1, 2, 4, 8, 16, 31.5, 63, 125mm

) REREUKIL L qoffi (B 0~ 15emfil) DFRIRIL, W R,
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B D 0—F U A & B L0 & TIERBIOBIE - kBT 205

Fe g — [
() g ohyba—51) =
304 T 5
¥ 20
1.
Bo10
[
0 :
PHIAEyF HHIAE vy T HHIALE v F
13mm 26~30mm 46~50mm
(o) 217y 7y bu—5y
mm
40 +
S ]
1 30
o
I 20 +
ix
i 0L
0 o
HAYACy T BIAEyF BHIAEyF
13mm 26~~30mm 46~~50mm

B 3-3-1 ©w—% VS ARORERITH LB
—of B Sk -
) B 7T 200 mm, 7 F2T 1983 EEEAR.

SNEVH, FHOAEY T 26 mll LT, LED

e FRCE LB S ok S 4 F30E &£ 75 Tl B,

LTy Ay bu—2 ) DEE, LEOL
BREMN - FRIDESTOHI ALY FT/IEL,
Forhy bu—F VIHAHDOFERICE -7, T
NoDORBERHBOITEHY L —FHL T3, kB,
Ty7lhHybu—FYidr—Fa2EEL, u—%1
AR IR TCEINI IO B, K&kt
HZIOVv—FWHDECHETL, v—FORK

(mm)
501

40
Myoo30k
i}g 20 -

10}

0

BB P fe AN, FOBICE TS 2 HBEE b
LETHWEOT, LRoBREINYREb VLS, F
7o, HEREAMUKE - MOS Y by hu—¥ ) HER
DR L HE SR 3-3-210R Uiz, #OFH 4
BETIE, KE - MOBHE b FE>RE>STEO
JEASEHREICRED 5 5,

F 3-3-213utRE HAkE - 41 (1985 FERER) DF
BARERAOLERMO t REERTH S, 20
EMSFTrhy VAROEE, MTE L ERER
&, MIZET5%H B ld 1 %okUEETREAID - BiEE
HMIHEELD L WS 5, —H, KHATIELE
@t$ THE OB TEBEEERL TOLAHE

, FEETEETEIEEEVLZRD N> T2,

z 0)7J<EE{0),%% i, B3-3-1:M3-3-2008 7 >
v hu—g VEBOBERE LITIE—HLTw3

R3IIJWLTy Ay bu—gUHIAKCLDE
A OFTHED t MEFBRER LI, IBED

5L 5 E T S5ULULOKETHEENAED SN
Twb, Ld, EH5AEYy 7 &b FE L FER
HruEEEhEEOLWTIA TEEENTRSN

T b,

PEDEERLY, Fvodhy bo— 5")%#9/»
TiE, BFEOIMES - FTELIOKREL, L7
Ty ha—g VS ATH, rrwiﬁm¢-
BLo/hawtHESND, Lich>T, Lt
TRERAAC LI R OEREE, £ORNE
DEHAZHEELTLES>OTREY L BEbN 3, £
7z, TEMIRET OHRIFR L H30E L 0BG T©, L!
DEBWHARICEN TS L, B %0
HAEH - TR &G I WATEEL 127745, i@
ORI REGDORBEENE L R ZOTEE L,

b B R I

HHIAEyF M)A YT HHIAE v+
38mm 84 mm

39mm 75mm
Ik R A

B 3-3-2 w—25 VES ARDEBIE I RE
— g Aok E - M-~

) kv 751

% 200mm, &7 Ay b T N, 1989 R



FKABRFMHRE 8 38 5 (1990)

£ 3-3-2 BRI 2 EBEO t RERSE
—ForAhy ba—8Y—

H H L hE LE TR T
AR d.f. t d.f. t af. t
100 mm 8 3.18 8 3.67 % % 8 0.91
i 200 38 5.31 % * 38 7.29 * % 38 5.09 * *
400 6 9.57 * 6 11.94 % % 6 5.42 % %
100 8 2.61 8 3.40 % 8 ~0.39
?g 200 38 2.23 % 38 3.53 % * 38 1.80
400 8 0.93 8 1.60 8 0.81
) BB IES0~5cm B ES5~10cm, THE: @ #310~15cm
1985 FEEABR AL I B, *ED 15 %HERKE | * ] 1 % HEARE
#3-3-3 EANCHT 5 BIED t BERSR
—7vThybu—5Y -
Ty = A LI : g g TE g T
SR/ df. t df. t df. t
13 6 ~1.33 4 —2.86 % 4 ~0.25
26 ~ 30 10 —2.71 % 7 — 3.80 % * 7 —2.85 %
46 ~ 50 6 —2.84 % 4 - 0.85 4 0.58
) df D EHAE, 1983 4EER

INSDEBEALSADLE, u—5 ) O D AMEE
IR CHE T 254, Bt mEEE Y
LIEWBETHD EEEIND,

3.3.3.2 HEHV U7 IEB L URLEEORE

1) 1985 FERER

M 3-3-3W08L V> SR OEE BT Y
THEER LI, KEHOHE, KB bHFELY 7

T B

Lt #
(DR & 7k B

g

Z A 100 mm— 200 mm— 400 mm & K& {2 B L7
B, OV THBIFIKE o Twd, flzE
FBBWT, L% > 7% 100 mm, 200 mm,
400 izt L, Z O L 80%13 30.1 om, 33.6 mm,
36.5mTH oz, —7, MOBER, WLy
TREEFHIBHE OB —EDHEANTED 5
N,

3 4100
3 ¢ 200
# 400

L2 T R

T

o o
|

op

(2)kFE

HoHH

E3-33 WAV 7 IRMOES LR
— 1985 FFEBL, BIHOAE Y F 32mn—
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B o= YD AWK B IS L SRS OBE - kT 2515

B 3-3-41F, v —F RHEETTES 0~15
onE TE—FERL L e RO R L, o —
FERMEAL Sem BIZHHRL L 3BOLHED
EEENLE LI b DTH B, KEDEE, WLy
YIEI00mE 200 T, —HEERL OS5
BBSBRE L VIS ICKEL, LYy T
FEA0mTH, —FEREOELHESETA S
{Zo>Tw5, LL, M0ESE, —FEHRLesn
B ORI ERIZE ko, &
B, IOHZBIA2KH - MOBEAEEBHOIALEY
FIRE—TH 55, MEBOLIEC T2 EUE
DEPFEHET %, JNIFTE#EER & OEWICER
LTWw3bDEEEEND, £I-3-4ZFELYy > 7

TR EBLFEERICT 3 THREO SRR
WUTe FBEY V7S EEERO 2 TTRIE S ST
ZHEWT, Ly > 7S EREIGAKHEO FE 4.88C,
5% KEDEBENRED O, ZORLEY 75
EMOBEEEZZ t RETHM U IR, 6 100 %
¢ 200 B & Ud 100 X 400 mmDER+L Y > 75 [H
O THE K, ZOEREBD L Z EBFh o T,
—7%, WMOBERRLY v S SEBTCIHEOEE
ERTD SNZDoT, ZDRD(2) DSEIFT
&, KEAOFLHEERD S BRETHEERRLE
B, MO TIEEREEZEERLTwRNY, 2B, [EF
ZBTS(2) DR VI RERITEEE SR
T, B OBEREER -7z, ZORERIZ(2)D

(um) (m),
40r 40+ —ERt
F 30F T 30 THRLOLBTY
3, 3
+ 20 j? 20
5 B
& 10r # 10f

$ 100

$ 200

MR AKE

$ 400

¢ 100

(2) A

F3-3-4 HLHEHOFHLBE
— 1985 FFiER, O AE Y F 32m—

#£3-3-4 BEY IR EFRRER T 5 LR OSSR

# 400

1) FLy o 7IEEBES
H B X H Ji
2R HEE 5 H F BHHE 5 B F
¥ o 7T B 2 229.4 4.88 * 2 15.5 1.60
B Al & &) 2 559.6 11.91 # * 2 618.8 63.79 * *
x A fF A 4 12.7 0.27 4 3.8 0.39
B #= 81 47.0 78 9.7
2) Ly 7 IR LR
HH & H S
ZH HHE a5 W F B HRE 5 B F
VAN 4 2 33.8 0.94 2 3.3 0.58
# + & 1 204.4 5.68 # 1 4.2 0.72
w H O MW 2 52.4 1.45 2 2.7 0.47
E= 7= 24 36.0 23 5.8

TE) 1985 SEERER, *E: 5 BHEAKME, * xEl D 1 0HRAKYE
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SR Bt

=

38 = (1990)

WEDSHE, —HHELOT -5 EHNTWEDT,
HEEVRS S Kol L LD, THUIBTOFEDN
KNS oz led EHE S NS,

2) 1988 HEElk

1988 FEABIZH I AL v F 2 S BEWCEZ T
503, ZOHT198 FREOH ALY FIED
OB O Ly > 7o &8, ko Fs+
B E 3-3-5 [ 3-3-612 R LTz, AW 7S
EF OV LIELRH D L, KEECHOMTST &b
T TR L D EMEOER I, —EOME
HEFED s, £z, BRENO¥SLHET
i, WOBE, 8LV 7IIEE L —FELOE
B, HEFELIORENEERLI, I O
Foid 1985 FERBROER (K 3-3-3, K 3-3-4) &K
IEICHE R > Tw 5,

E3-35BLVEIICEHIALCY F 5L 2T
BRBE 0L 7 o%, B EEH) BV
HEEBEROSEATERER L. 2o OFER
WkaE, BEV Yy IRERTEEESELCLD
1B (W, #t5A Yy F75~84m) 7ZUT
bHotr, MIFEERTH W0RBRKD S & 28T

P H S
s 8

[}

g
VTR kB

LN

+
(

i

FEEDEDONIKTER Y, ZOLHCEEE
DD SN L, IV 7 IB LT v —
FI & BB OB, O HREOIES DX
OEEN, @ FLFHEBRECHFANICHS Z L
ERBLTWLEEZOND, ARBERICLS &
oA Y FOEK (94~9mm) DXTH, 20
SR A 45 mFEE TH o o, HIBITOD Y S 2
V=g & B IO LY oM E oS —
UM O EBE» BT 2 L, WYV 7 5%
100 mm & 400 mmfd] O ZHRVIRTEEEE D21 9 % LA,
F oL — F R 50 mm & 150 mm T O - BRLTET O
FEEOEBHNSRBUANTH L, LichoT, 20
BEOREEOE R, 0L MREBR TRt
TERLTCHYHARVHDEEZ SN,

3) RBEEGEORERHE LT IR

KEs

RIEC TR L v 72 83, HAEMoFEyg L5
BRUEODWTERRZHE LS, 9> 7710
WECH L, 3EMOIAMHEECB N TERELE
BoNLEEHBRIRDOETH 5,

O  LESEEE RBE TIThh s o FERER L

(mm)
40 ] $100
730 $200
15 @z 400
+ 20
5
{i {~ 7
10 7
0 : . 77
tE  wE TR
(2)itHE A 4l

BI3-3-5 4> 75EMOES T HE
— 1988 #5AER, FOA Y F 29 mm—

i S|
w e
S O
T T

{3 H-
S
T

$100 $200
(D Sk E

$400

401

—HE R L
SR 0BT

7
$100

$200
(2) R At

B4 3-3-6 A48 0Fy L
— 1988 4EFAER, BFOAE Y F 29mm—



BRE U= VHED A L BB L IERBEIOHEE - ST BT S BT

#3-3-5 PREV VT IELBIEROSESN

— 1988 £ H B—
Horry s m A A i
(mm) df. F df. F
2 FTIR 2 0.994 2 0.848
& il 2 2.236 2 2.992
T IE 2 0.443 2 1.312
38 ~ 39
I il 2 0.446 2 8.132 * *
PSR 2 0.947 2 2.816
49 ~ 51
& Al 2 3.523 * 2 14.531 #* *
YT IE 2 0.289 2 3.881 *
75 ~ 84
& il 2 6.940 * * 2 19.373 * *
YT IE 2 0.441 2 1.628
94 ~ 95 ]
= A 2 8.932 * * 2 6.662 * *
) BEOBHBE L) = 18, MIEKER 3 A, * ¢ 5 %/KkH#E  xx o 1 %rkHE
#3-3-6 LYY S REROSESHT
— 1988 4 B& ~
HoAryF m & x _H i
(mm) df. F df. F
% VAR 0.806 2 3.487
A A 1 1.380 1 11.313 % =
VAL 2 0.986 2 1.488
38~ 39 B
B+ B 1 1.099 1 0.164
VA 2 0.048 2 1.539
49 ~ 51
£ 1 6.501 * 1 0.983
P+ S TR 0.358 2 2.140
75~ 84
- 1 1.179 1 2.397
¥ v S5 E 2 1.132 2 0.715
94 ~ 95
- 1 2.128 1 1.102
) MEOBEMEWL) = 12, IERER3E, * 5 %K#E %% I 1%k

DOEERZTEWOT, AIEEARR D ERRE CHlE T
X B IR L,

@ FA—BSHNTLEFRICE 2 IHMHOES D
ERKELDT, HERKMEL T LI EPEE
L,

® WE 00 mOELY > 75 DEE, Hty
FONEEL LB OB LY, YT IEALH]
WA THCHUAENABRNND B, £/, #
I ATBBKEOEEOBECBWT, BEZEDLD

HELTREWERER LY > 77 0OF0LET B0
BHRDEITOEAND B,

@ v —5 OFAB L CHIER ORI L
MmO AT, WEE 400 mOELY > 7T B KEDR
Rrwzz,

ULoE LS OES MRS L UHIEDY S 2
V—va VEREPRENAIMET S L, LT
Z 13 200 mm~ 300 mmD b DT, EHEELT 5 Hik
RN R b BV L EEIND, 72720, Mo
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38 5 (1990)

£ BREN 15 mBL T & R B AR, NE
100mOELEY > FIFEHOEL DN Z LW LHEE
ansd,

3.3.3.3 EROEBM & FR & AER

1) BROHE sHR

PR HIACH O 2884 A7 D H4 1 Rayleigh 534
(Weibull pfom=2) THEMTEZ %, K
ED1ETCEARL 72, D Rayleigh 4= D2 #
HCHEBETE L -y R BEHR FEE 50 %
THEEA, A FREA-MLVREBSOEHO
i, FEELED NI LELIO tREEFRAT,
ZFOERIIFE-3-TOMD TH 5,
MEMBRICL 2 &, 40 BRROMES 36 BTid 5
U KEETHEENED SN TRV, Lied-> T,
FRTAHOBMAEBRDECC LT, FL
BB L UBEER 50 18R 0, HEE2

B rRFBEEBWEHESRS, DED, TS
HIFWCEBL, YOXIEOEMSERERALT
bIWIEEREHELTWS,

2) EFOEFRES

o REENE, MEOREN NE» S H 5 LD
BBHERI W, UL, BOERESEDRLLE
TEREoT, IRSHOHEBICKEGEEIE
CTidskv, LUFTIR, & o6 mBEEEHEwL
7454, Weibull 5345 Ok CITUEE L 72
LB, EHEEEOMENS L OREELT 2 Ok
T 5,

# 3-3-81%, HOBEHWL HEOETIHNEE
O—ITHb, ZORBITIHEROLTHEE
13, EEOREME (hEKE) ThHBH, Ot
L OB E ONRIT TS 2 HEE L - BEERE
TH 5.5 21%, HE & 63 mD BN RT 12855, +

F3-3-T A=Kk FREICE 2HBLBED t BERE
— 1983 FERAER, ThETHIAKE —

oA B R BREE fif b 50 2% - BREE
#> AFR ey F FAE
(mm) df. t df. t
+E 2 2
DN 3 0.689 0.669
o E 2 0.101 9 0.097
13 L B 2 —0.235 2 - 0.275
o 2 .065 2 0.046
D-A E -------------------------------------------------------------------------
= 2 2
26~ 30 2.340 2.335
i B 2 0.186 2 193
13 £ & 2 —1.106 2 —1.052
i B 2 —1.015 2 —1.021
T Em | e « T Lewm
U-N 96 ~ 30 7 1.680 1.647
FE 4 — 0.405 4 —~0.396
I R > T s | o | e
46~ 50 725 % 4.697 *
o 2 —0.031 2 0.071
13 iy 2 —0.388 2 ~0.365
@ 2 —0.893 2 —0.925
N Y > | e | o | eserw
2% ~ 30 7.449 * 6.867 *
g 2 0.684 2 0.717
| S W CESTOPFERRISORPPEREE SEPRPEON o o
L 2 2
46~ 50 1.030 1.160
F B 2 0.376 2 0.390
D - T 2 | Toss | I
69~ 76 0.551 0.545
o 2 2.020 2 2.000

H) D-N:Fvrny METREN, DAYy ay PREERN, U-N:
DERKRETEEEDY.

U-AI 7y 7hy NEFRLIN, *H

7w 7y MEFTE TN,



BRI o= VB A & B RO & DIEBEOWE - SR BT 25

#3-3-8 EROEEZEIRL /P55 0IREE

(Bfy @ 8)
£ W & (m)
0 2 4 8 16 31.5 63 125
HAE (B 7 1) 28 55 151 536 929 908 302
O EBE = 63mK 28 55 151 536 929 1210
) 31.5m% 28 55 151 536 1837 302
» 8w 28 55 687 929 908 302
» 2,8 mX 83 687 929 908 302
» 2, 8 315K 83 687 1837 302
» 2 8 63K 83 687 929 1210

) &7 (B & 2~ 125 mm) (EA O L BB BT 1983 £ Ok H
BEOT—F(Ty7Thy b IR, #5 Ay F 46~ 50 mm)

PR 31.5 bl F OB &I, 908 -+ 302 = 1210 &
RHEVWIEETHZ, 60K IERE RV,
Rayleigh 345 0Z5#ax (1 kX)) WEB &8
EOMEBERE, EYIREL I UEBREER EER
3-3-915R L7z, B 3-3-TidEEHEM o0 - B0 E & %
v, EBE(x) /- InRi(x) (Ri(x) : FHE&E L
BRI LoBRESoy P LEbDTH D, T
3-3-9DEEHEM OB, M3-3-T0 O ~®
HIVEEaSNETHY, £/-HBE 63 mODE
BRI IEE R, © Szl TEHE L HEBIRE
THbB, %8B, TOROYEOEIIEER EEL
ZHEWRLTWBDT, B2 3HEIE 63 mDEH»
RFTh, TEHEILSmUTOE YEHOME (@~
®£) 13, BREDLS W,

#£3-3-0C k5L, HHEE63mOENKRITIE

A

&, FOMEREIZ0.996 - HEI VETSWEL
73508, LG L ERREE EEECY L REL
LTz, —F, BEE2, 8, 31.5mB LU
neOMAEEOEPHIFE S NBEE, Fgts
BEROEMREEDEADBNEWETH 52, TRED
L HBE X 63 mOES R B E IO RS
HORERERELL I E®E2 5L, EHBE63m
O S UHIB 3RENH 2, LrL, HEE 2,
8, 31.5mOEOEHE I FEOESENL VDT,
AREERTAHBLED, ZhosD 3EOEH2HEL
ThIEEEIND,
HREEHEO LA FRHET — 5 2AWT, &k
DOHIFC T 2 HEBRE, LR E o0& E
EEL 7Bl 5 3-3-1010 R Lz, Bl 1 ~512817
% FHE L i 2 (MEROSE O LR 2 thd 5

#3-3-9 EROMEBHIRIC & 2 HERE, FHLEL Co%kl
= K O Bl

H H FEBAFR %R T BRE BERE a (&) b (5TF)
(mm) (mm)
e (FF 7 {H) 0.991 33.8 19.5 0.0237 0.0861
TwoRms  eBmx | 0996 | 88 | 158 | 0.0203 |  0.0412
n 31.5mmK 0.994 34.9 20.0 0.0231 0.0778
Vi 8 mm/K 0.990 33.7 19.5 0.0238 0.0828
Vi 2,8 mmK 0.989 33.7 19.7 0.0235 0.0951
Vi 2, 8 3.15mmK 0.993 34.9 20.0 0.0231 0.0787
n 2, 8, 63mmX 0.996 28.9 15.7 0.0294 0.0369

¥ 1) Rayleigh43#i (m=2) @M L-FHEE, % 3-3-80 LME R ICHEIS & ¥ 72FHE{E.

2) a?

b K 3-3-72&MH,.
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1.5F
Ri(x): REHLEE]L

y=ax +b

[y V=InR: (x)
X1 HIRE (mm)

| 1 1
24 8 16 315 63
£ % & (m
(4 3-3-7 2BEEE x & /— InRi(x) & QRS OE
1) 2 3-3-8OEMEMD T — 5 S

F3-3-10 EROEBHIBGC & 2 HBEIREL Y EBIEOZR(

—t fi & 1 o Bl -
H H m THEI R %K SR SRR R
(mm) (mm)

i HHE (B 6 H) 0.5 0.991 8.6 14.3
B 2 1 I 0.5 0.992 8.1 14.2

o FEHE (F 6 1) 1.0 0.992 11.5 14.0
& 2 fE IR 1.0 0.993 1.7 13.0

3 FEHE (f 6 1) 1.0 0.994 8.4 10.5
& 2 IR 1.0 0.995 8.7 10.4

a4 HEHE (B 6 1) 0.5 0.997 4.8 12.7
#i 2 {EIHIR 0.5 0.998 5.0 12.9

s FHE (8 6 ) 1.0 0.997 6.8 7.2
i 2 {1 R 1.0 1.000 6.7 7.1

1) mid Weibull 3 0OB0D/8F7 A —%
2) ERoEEIXEME 2, 4, 8, 16, 31.5, 63mmdER, & 2 MEIE CZEE & 4, 16 mOES KT 1S

E, TOEERARTH05mUTTH 2, £, @ HHoOHBSERIE, AFOLE W JIS 21
REHE(RZE & BLME L6 2 (HAI E ORET, KERER BRI IENEE Ly, F70, AEirs Kk
EUTORY, Lh->T, ZOHBERE2HEEYE T TRUBETII 25258, SEHFILD
WLTHEREFEL2»220bOL#REsNE, BEHBIIOBOEME AW ANEENTD S,
FETREOESRHFICHL, MEF—F £ bk ® M TIEFBEE 2 bl F OB REIE 5850 ~
WRET U 7c0S, REBROBRBCHOEME LRI 60 % adr—26H D, lAKHICBWTLE
BOFEFEWEL, BEITREEEDNIFHEILUT IKGDIECEE, BRI E 2 mOEIXEHAREIC R 5,
DETH B, U EOXRMFECB T LEBERERET S &, M
@ fEk, AEHTIR 20 bz, MTIE10mE OBE, HOoBREEIR2, 8, 31.5mOEREE
FTEP-OOEBLLTIEHEIRTLEOT, 20  #izl, LERECHOEMXOE BT 5008
mH5NF0mITELRIGECEB SO 2E Y rERINDG, KHOSEE, HoBEMS 4,

ROFICEEL LT &, 16, 63 mDEREHEEC T E2OBR L EHE S



BT O—F VD A L RO & IR OBE « AT BT 2%

b0 1220, ThEXRETZLEHOSHIEL,
Weibull 3 DD /S5 A —F MEMRE > T2
BETHL, AEESO LS HA»m=0.5, 1.0,
2.00W TR o Weibull 545 T T E 2 hRET
LA, WEEELE LS LEOFERELE 7 [
LS BHMEE L,

334 | E

A CRERSEZ L SEEORLY Y7 (A
££100, 200, 400mm) ZF\>, 5cmfERECREBNICEE
WL 7: RS R OBIEM % b & BRI oL
OFEE, ik, Wty SIE, GOEBE, &
OfF A £ % ERRICRE L,

FERERIIKROBEY TH 3,

(1) ERLEESFOHERTRERLD, 7 vay
fa—2 VS AT, LB ES0~5wm) Ot
g (5~10cem) « F (10~15cm) DL
IDKREL, $hT7vThAY ba—g U AT,
EEotssh - FEL DM EHFESN,
DFERPT B L, - TEOLRE—FELIK
HEERE, ZONBEORHEHEELTLEIDTH
WY TH 2, Lizado>T, a—F V#EE> AOMEE
THECHIR S 23556, BAl A EEIET 5
ZEMPETHD EEESND,

(2) LR LY > 7S EROFH L BED
@A, 1985 FERERRER & 1988 FHBRFSE & O/
TKIBWCRR Tz, T2, FLEEREFLY 7
IRBEROSEATTERT, BEEITEDONTD
BIBEBXD> 5Tl ~2R8BXDA Do
2o IO DFERIE, MEV T IBLUT LV —
S L DR OEE, OLREOFSDE
DN, @ L FHEREOHBANICHS 2 &
ERBLTWEEEZ SRS,

(3) O DOEIWHER EHIFIDY S 2 v —va
VIR ERENICERT L L, BEV T IRIE
200 ~ 300 mmD b O TR 2 FEH R b #EY)
ORI D, T2, MO X O W LR
P15 mBL T & %2 235408, REE 100 mmDER L9 >
TIOFERTOEL DM I,

) AvFREA-IVREREZOEOBICER
ENH L0 tRELRHATREE, 40 ERFoKRED
36 HAT I3 5 BKETHEENED Sk h o iz,
LiehioT, BT 2EHOEME DRI L > TF
B BER, HERRT LI LR RV EHES
na,

(5) &F D FEE e EWYNHIR T i, Weibull
DEEOEEGETHE U 305%, ZHERZE 3%

EEH L OREHER 2B, AR S
HEREREPRET B, MMOBS, OB 2,
8, 3l.5mDEREHEE L, LEZIGLUTHO
HE & D& 2BINT 5 DBRZL LWz 5, 72, /K
HOBEZERS 4, 16, 63mOER 2 HEEC T
ZOMEL RV EHESNI,

BA4E D—FUHIAILELS
TEDBEICET 3R

4.1 BEIOBBESEHO-ONERCEERIC
& B HBERER

411 @FLsiz

v—& U FHaEhiE s et ORItk Y, 75 -
Na—ERICHARE DIEERENF {, F/AKHT
REE O EERED S 22 EOENH B, TO
TeOBENETE, o—s UHBSEHEsATHwS, L
ML, 77V - no—FRIHL, o—F VL
BoRiEE (ETHAOLERE) HEWEWL IR
EEEBL Tw3Y,

HOAERERE L THEOREEREETH S
12 ik 67,
LT IFE T L, FOHIER b KL TR
—ENTHRWLNEY GO RNLRIEE L L
T, Fabo - Fa—7FH - KF - NEORFET
ER NV T EHERDHDL, LrL, TLLHIE
FE2ETHAL LT LB OMES 2L TY
5, EIOHEE, Vv—FFET vy Thy bu—FUn
LERLTHED, ERkOMbs, Fa—FBLU
KERED Vv —HiE, ZORRBKEVEDIIFE
VR M BT, TR BRI
BrAEEEZLND,

AWFEIE e 0L ORMBES 2EL, Lad
S TR ICHIE T & 5 HkOMENL B L UIERER 1
BREHESOEEZEZEE LTHobDOTH D,
AW T, KClEW & BERAREE /T T ERA
BME(E4-1-D i H 3 Z EBNEBRTHEI LD T,
oA L vBHETsEED L —9 L LTKA
PRRTAHERREALE P, LieB>T, Z0H
HROERTLBCRES T2 KABCHALT, *
DHBOBELEE (HBCEHKEMZIREE S 2
WU BEROBLREGHE) 55k LWL IFIRD
LEDIoTws, REOERTE, ZOHIREY:
R LB, BRESENLRL S 2EHEOIES
BEEECBY 2, ZORETOELGHE 25
HY 2R AOMIEE 2 R ATz, $72, ZORELE
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(#S/cm i
10000F  AMAEE (r) = 0.999
57“1000-
& N
i
jr 100}
10+
0 1 1 1 1 1 1 1L 1
10 100 1000 10000
KCl #ioit)E (ppm)
B 4-1-1 KCIEROBRE L BAEEE & OMR

CHD ARTOL - - TRROLEDL, #5 ABDE
BirfE L -8& 2B 2 HEEOnTRET L7,

4.1.2 HBEFHE

4.1.2.1 BRUREEOHEE
BEREEEORAE I HEBIERESO LY 228
WL TROFEE Uiz, MBI BREEET
LIRE SBEIZR 4-1-1ITRLTA D TH B,

(1) AE+E2ASLTHHCHEL - BEEL, ZOHn
SEIESE 30 & BEH T 5,

(2) BB FEEAI0mEMNZ, 30 SEEL >
T 5,

F4-1-1 HESRS L CHEER
H H A &

REEE TEKAaH CM-20S 8
HIEERH ¢ 10 «S/ cm~ 10mS/ cm
BN AT LN T AEBER
FBIEEESE), REMES S
KEFRIELIERASHE

vy FuiEE 58 SRIA

RE#E . 2.5[E 7S (RIE 50 mm)
110°C— 24 h,, ZEEZE
D&kt 3 REHE
@ESEEE - 6 FUEHIE

BREEER

(3) 2EHOCRES L-BEBKE 2BEL, *
DEROBLRCEERHD, 2130 S DEICHRE
T2, B, UFTTRIOEE2IEOBRCEE
(EC &) L5,

£+ THEL BREEEY» S, HET 2810
TEBLTEE ZRD 21213k E AV,

EC =ec (100 + Wa) /100 (18)
HU, EC i &+#E L LEXUREE
(u S/cm)

Wa : &&kEE (%)
ec &L THIEL LBEREEE
(x S/cm)
BREEEOUECEEL T TERICE, OB
WOBE, ORBETu—7 (BREER) OFRE
EWbHb, INSOEELRTIOBERORBE R
1EZ EWHIEL, 25 CE¥ICIRERMERTT> 72
Flo, BBRETU—TREREE D L WCEEKRTHS
WL Tt HIERIC L > THHREL
4.1.2.2 FHEooER
KRB ClEES > SR L e R L & K138,
KCl #EA U7 18% KCIIEA L & M5,
[FBIIRBAERBES OB AT — 2D
+8 BOERIL) BPHVE, 201HIZCL D
W LICKKELTWwS, AL ELBOSK
iz 65.0~66.2 % TH o7z,
EER D (£4-1-2) TiF, ¥ ¥ EIH 3 keiz KCI

F4-1-2 AHOERE

(1) =Bl (BA7 0 8)
- FE+EOHSE KCHiEAZL®D
(EC : 116) & (EC : 6445)

A 500 100

B 500 200

C 500 300

D 500 400

E 500 500

(2) EERII (EC fEHAT - #S/ cm)
.| EHBOECHE | KClEA+0ECHH
P (E&: 300 2) (&2 300 2)

F 110 1142

G 110 2112

H 110 3146

I 110 4205

J 110 5189




B m = VS A & B EBISE & BB B OBIE - SRR 25

%30g Nz +5CEE L, EC {H 6445 xS/cm @
KClEAL%EES T2, Z LT, 500 € D3It
L, ZOKCIHEAL% 5B (100 ~500 8)
ZEETREL, HEEBA~E 2L,

FERRII TR, FE#E 1k L KClER 2, 4,
6, 8, 10 gFomrEaL, ECENELL-HE
FOKCIEALZEH L, Z2h s 58ED KC
BAL300 SCAEEDHELELZEYRHEF~]T &
L7z,

KClEA+ 2 /E 2 Bz ik, B+ L KCl 38—
WRUC S &9, KO 2HECHTTRE L. %
7o, KCOBAL EELEr o RB 2IELRY, &
10 ml EQ LS B 6+ ME 2 EH -
wEL,

4.1.3 HBEBLUESR

4.1.3.1 #%E EC B & 58 EC{#

4-1-2ww KClR&E8 - KCIIBA LD ECE &
DOBERERL 2. Z OMHBERENZ0.999 L R KR
WETH D, TR I TEREESEIIT %,
L7ehi> T, BETHRNIEKSTEDHEARSLELHWT
ENTWV3,

FET - D288 08E ECE L 2 0iE

RS, HHECHEZ IR 4-1-3~F4-140D &
IV THB, BIEECHEIFEERE L 6 RIFHED
T—F 5RO TV D, FE ECHEITROEHND
SEHLIbDTH B,
Ms =E: (W1i/T) +E: (Wz/T) (19)
BL,Ms : BE&+OECHE,T=W: 4+ W:
ELE: 1 BET 5 2EEo 5D ECE
Wi, W: 1 BET 21O/ DEE
HiE EC B & 518 EC B & ORZEEI& 135 1
T—0.1~-3.4%, FEBRIT—2.4~2.3%0D4%
ETh-o7, ERINDREEES X0 2 seD
WTWw3, LaLl, BRI DHEEZDRELHEGEE
TEERS>TWED, ZORRAZOWTETHETH
%, HIEF ECEEHH ECHEMTETOEERD S
bOD, IhoDERE»S 509 R1E, ECHEH
Hix 2 2EEOIIEMEE L IHEOER LT
brwekEZEIns, ZOROEIITESHO2E
FOLEERESHOLEO ECHEMEILD, Z0
BAEEIHETEL I LE2ERL T3,
4.1.3.2 HEoBEESEHR
BroBHisHEERCcHAVIEELES R
4-1-31" LTz, #D ARTRED EC i1 Eiz ~
E”, %#‘5 /\/?ﬁ%%@ EC f@ 1 M~ Mss, KCl1 ‘(E

F4-1-3 EEBR 1 2B 5% ECHELFEEE
(ECl#47 0 1S/ em)

(#S/ cm)
6000 |-
KCl-
B 5000 |-
A A
F IR () =0.999
D
EC 4000 |-
fi&
3000 |-
2000-
(Y=509X+103)
[Y . ECHiti
1000 X : KCi MEHR
{ | | | |
0 2 4 6 8 10
KCIREHE (g)
4-1-2 B 1kt LKClIEAEEAE(LSET

BE&DRBATOECH

. jﬁééﬁ%ﬂe‘l iﬁﬂi‘ECA fED 518 EC @ 1m %=
BE EC{E| Rz # &%)

A 1131 32.9 1171 —3.4
B 1922 11.2 1924 -0.1
C 2410 10.2 2489 —3.2
D 2870 22.6 2929 —2.0
E 3189 16.9 3281 -2.8

) fEdG= ((WEEC E-FHEC @)/ (BHEEC @)} x 100

£4-1-4 EBRUwBF 28 ECHELEESES
(EC{HEAT © S/ cm)

- »%Eé.*é%tﬂ ?ﬁﬂ%‘EC_ﬁ(D =81 EC (1 =
RE ECfE| HHEmE # H(%)

F 613 3.3 626 -2.1

G 1108 6.2 1111 =0.3

H 1666 12.5 1628 2.3

I 2107 24.1 2158 —2.4

J 2688 10.9 2650 1.4
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ATDOECEIZEin~Esn 2 ARREORE -
BEFEEHEII R0 ~Res OFEFEZHOTWE, 28,

T CRIBFCTHE2ELZ0RY, [BH - BF
H& ] RELLT [BEEE] v,

B ART HoAR
[T T N vy
g (Ew) R B (ML)
T B (Es) T & (M)
(1) FEKCIEA+TMEX
B (E,) Ra £ B (Ma)
R (B [T R (M)
T B (Eux) T B (M)
(2) ®EKCHEATMER
r E (ESI) Ra s ,% (Mal)
B (Esz,\l 3 hoJE (Ma2)
TR (Ew) [ TR M)

(3) TEKCHRALMEX

B 4-1-3 BroBaEs#EXoSELS
#1) E, MOEE 4D EC{#
H2) ROEESREBOBHEE

1) 3y 1 kAR & 5 Hik

FOAROL - - FTEWCKCHEAL:E AR
BB E S TERL EE, TEoO 3 70EN 1 KRR
REAVT, FEOIEBRHHENELTEL,
72U, ZOFREEIEBRROKGIZIZFE—TH D
ZERHHRIIL TV B,

B (19) REEALTELL L, #5ABLEE
® EC i My, Mz, Msi BIRORTERTE 5,

Mii = Eime Ri1 + Ei2+ R21 + Eis « Rsr (20)
Ma21 = Ez21 « Rit + Ezme R21 + Ezz « Rax (21)
Ms: = Es1 « Rt + Es2 « R2i + Esme Rs1 (22)

L7ehi->T, 2o D 3TnEL L IRAERCHS
ARTEROELE ECEEZRAITHIE R, Ra 8L U

Ra Rk oh s,

(20) ~ (22) XEfHIE, ~7 b M, R TE
HeaLUTDEIIC 5,

M Eim Ei2 Eis Ru
M= lej,E =] Ea1 Eam Eza],R = [Ru]

Ms Es1 Es2 Esm R

BEBmX M=E-R (23)

Riz ~ Rsz 23K 25513

Ml2 RIZ
M: MZZ], R: [RZZ]

Ma: Rse
ELT (23) AEfEFIEL v, 77, Ris~Rass i
LR LM, ROERE AL Z CEETIIE
BERSY (N

ZOREDEE, HOABOL - TEOFEL
BEMECHzZ»biuE, KAREALERH VIR L
b OBRBEE P ERICIIELTE S, LrL,
XN TOFEFOMECHES ECHEOLE), i
3O ECHOENKEL EH50uS /afEETH
L2EEEZDE, BEBREES LY 20w KA
BALTEAND Z EBREERD,

2) gk 2%

ZOAREEH D AFTO L - - TlEw KCHREA
+E AN IFEBRKE, T LIERE L
T2, HLoBHEGEERAETH N DTH
b, DFD, 3TGEN LRAFERIC L ZHEE IR
BRI & — I OFERWMHEA E LT EDIRL, 22
TOHER 1 FBER 2 EANEML L LTwd, IO
FEOFRE, FlZETEOREEICTT 6656 &
ZOEEL LT, #0 ARIERBOBEHEEGIZT 25
RIGBER ECEHTH 5,

PO AHTOEESH D ABORBICEEL -8E
oW, #iEt9) oK TE W 7-HhER 4-1-5
WRLTH 5, TIBEOBEFIE %KD 5 (24) ~(32)
R BLBOBRAEGEIT I LT L0, THIEH
I AFTD Eiz & Eis, E21 & Ees, Esi & Es2 @A/
DOEEERTE, e TBHEE 2R/~ EIK
KCLHEALZZAND Z 12 & - T, IZIZEEMICTH
Je &8N B, F 72 Eiz & Eis, Ea1 & Ezs, Ea1 & Es2
DRINIPFT A-1-5DFMF L FEDOHE I, (24) ~(32)
KOTFEZOM| & &M TRIE L0,

CZTCECHEPEL Z 2EEOTELES LIS
40 (19 E» s, v—5 UFh L 5 LEOREE
EHERETEROE CH W IREI DWT, (24)
REGNCE > THAT 2, 5 AZLEE (M) »
FOABIEENS ED LD BBENC L > TERK SN
B0, EF—ALCOWTEZTCHDL, $IABTD

— 76 —



B O~ UMD A & B LB E RIEREIORNE - SATECE T BT

£ A-1-5 HF 5 ARTRBOBEEISHER

(Mi1—Eis)/a < Rit < (Mui—Eiz)/b (24)
R (Miz—Eis)/a < Riz < (M12z—E12)/b (25)
(Miz—Es)/a < Ris < Ms—Ei2)/b (26)
HL a=EnEsb=EwxrEn-
i <E&HE> a>0b>0Em> Mu~Ms
Mt~ Mis > Eis Eis > Ei2
(M21—Ezs)/a < Ra1 < (M21—E21)/b @n
(Mz22—E23)/a < Rzz < (Me22—E21)/b (28)
LJFI (M23—E-z3)/a < Rzs < (M23—E=1)/b (29)
BL a=FE:nEasb=E:nEn
" &> a>0,b>0,Eem> M2r ~ Mas
Mai ~ M2z > Ezs Eos > Ear
(Ma1—Es2)/a < Rar < (M3i1—Eas1)/b (30)
(Ms2—Esz)/a < Raz < (Ms2—Es1)/b 31
b (Mss—Esz)/a < Rss < (M3s—Es1)/b (32)
{HL a=Esn—FEs2b = Esn—Ea:
& <%fE> a>0b>0Esm> Msi~ Mss
Ms1 ~ Mas > Es2 Esz > Ea

) BERH4-1-328HOZ L

Lot TRO—DWH S AR LEEA 100 %HBE) T
Br—R&, H5ARIOF - TROWHEE - &
BLTH AR EBERERT 57— A1, £PDZk
FZR U7 L D WWHERICREBED 20w, Lizh-
T, RDEDD7—ADEEEME & LTHES NS,
(1) B ARTD L - - TREIBE), BELT
foABOLEERS (Ein+ E2 + Eis— M),
(2) ¥t ARTO LB & @nies, BEL TH
IABRDEBERD (Eint+ Eiz— Mu),
(/) B ARTO LE & TRESSE - IBEL TH
) /\jﬁ@.‘i%k 5 (Eim+ Eis — Mn)o
Fie (o) or—Rw (19) XE#EAT L, #H
DA LIED ECE M kTR E b,
M1t = Etme« Rit + Eiz (1 — Rin) (33)
22T (I =Ru) i3, #IAROFESN#HS A
BOLBEBELIEEEERLTWS, LHLD,
BOARO BB ABRO FBCEREL EHE
R gk e e 5,
R = (Mn —Ei2) / (Ein— Ei2) (34)
FE O or—RiowTy (19) REHA -
BT 2 R idkRicie b,
Rii= (Mn —Ei) / (Ein— Eis) (35)
EEOu—F VS ATIEH) ORRB—BHT

b, ()& () OBRSIIHEROBBRN LHTH
b, DED, —BRIRER(1)IE, (a) & (ON) DR
ROMIFEET L EEZoND, Lichi->T, #5
ABTD LBHH S A0 EEIcEE L 72814 Ro i,
(24) ROZ e TFERTEHETE 2,
F4-1-50 (24) ~ (32) Rc x5 &, #> AR
ZBO3IBOECHEEZHETNE, ov—2 VS A
LB THEOBBEEY, HIEHEHEY L THETE
b, ZOHEHENPKEDKEE, s DHEEA DM
xR 5, UL, #OAROL - F - FTED
Enp—DoDRBKCABEALEANE I LIZL>
T, TOHEMEE 1 BUTWT 22 eBNHHTAETH
%, ERORABEERE (XE) THHEHEF 1 BT
EROTWBEINLED 5, F4-1-61BEEIED
WEHME Rw) 2RATHELLERERL
B, IhE#H#HI AFOLEBICKCAREALE AN
1B EOFITH B,
Rw={(Mii—Ew2) /b— (Mu—Es)/a}
x 100 (36)

#4-1-6 KCLRA L0 EC{# & BEIEIS O E #ibY
(1) Ei2 =100 xS/ cm, M = 250 4 S/ cm

(07 2 %)
o5t 1105 1S/ em | 120 1S/ em | 135 48/ em
1000 xS/ cm| 0.5 1.9 3.4
2000 0.2 1.0 1.7
3000 0.2 0.7 1.2
(2) Eiz = 100 S/ em, Miv = 4004 S/ cm
(B4 T %)
B 105 1S/ em | 120 4/ em | 135 45/ em
1000 #S/ cm 0.4 1.5 2.7
2000 0.2 0.9 1.6
3000 0.2 0.6 1.1

) B ABTLEEC KCUHBA L% AN DR H5

ZOFREY KCLEAL (Eim 0 ECED A &S
nhid, HEHRITNS b eBand, £,
HOABIOHRE (Eiz) T8 (Eis) o ECfEk»
NEVIRY, ZOWEBEENSITE S,

PLETE# Aflie L - - FTRICHDT, 20
BESH S ABROBBIBE L -HGOHEEEE
BLT&E, 2O0OEZHHEISTEIBULOBK
W LIEE Y, IEOBRHHAMEAZE(Z
ERHRETH B, LrL, EREDBBIC BT 50—

— 77 -
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&) KERHRESRER T, 3ERASTHSEERb s,
ZITRu—F VD Ak B IIBOREIEIASHEE
H:%, ETHE @ESHB) Ko T, HE
ko —2 Vo Ak b, TESEIRARE, &£
HAMICOBEL Twb, ZOHIE - BEAFAAND
+EEFE SO ER L, g 19 XEERCL
T, B DOEZ HZIGHATNEELL Z LB TE S,

414 W B
O AMFERRE L L THBOREEREETH S

+oaTiw, i, HEED R THE S Tw
BODOWEIRTH B, ABFRIERE OBEEORME
ERERL, Lo bEECHE TS 2 FEORLE
HEELTHD I DTH L, 2O T, KA
BHROEE L ESEEE (ECH) »ESMERE
RTZERERL, AL OBET 2 EED N
v—4 e U KCL 2FAT 2 AEEEAL

ERTHBEREEESREL 3 2EHEOTELRES
L, ZORELOESREEEXHIE L 2t BEL
DBREEE 2R 2 IRHRNOF L EMET L 7z,
#IzE EC 8 518 EC i & OfRzZ=1E, — 3.4~2.3
%BDOEHEETR LI, ZOFRID, EHMCIZZED
RARERACTH LW EERIND,

ZOEBERECRBLT, $OARIOL - - T
DIEHH > ABDEBIZED X S REIETEHL
JeDp, FOHEERZ 3708 1 AR & TEA
DO TE N, THERE bH O ARRCIBI 2%
fEo EC 2 HIE L, $i-oBaEs s i
HETE3,

HA 1 AR X B E L OREEIEHEE L, B
SAFIOL - FTRBICKCIEALZ AN IH
EBRAEETEBLIGSECHREELS, 7, IHER
RDEHERIZIZE—TH 5 I EMWHHRTH L, Z0D
FEOEE, B AR BT 3 3 B0 EC Ei=E
BhHhiE, BRI LoBRBEESERETE S,
Lirl, REEATOEFICE 2 ECEEEZ &R
Ez25r, BBEEL T30 3 KCEAL
AT HVLERD B,

TER & 2P oBEEEHER T, FEEOE
I 1RFERI & B ED 3 RRK 2 — I OAR
BT LTWaONL, 13BKAEHET L ER
HHEMIZEZ DD TH DL, ZOFE L HEEE
BHERDEBIC 3@ 0&EEFLTHSED, K
A DML, #to AFTO 1B KHEAL (EC
EREWLE) 2 AN BB, T
OHER LB E L OERE, Q> ABDE

B ARIO 3 EOLENEE - BaL i
Exanzd, @ I0—HIRRE, O AHNK
KClBALZANTE LMD 1 BHWEET 2 ik
BROBRRMICELET %, LWITHEHTH S,
TEOBHESE ZODTEXLSRKDENED
T, HrEEEL o CHESIND, JOHHENRD
K& ks L, BEEEHEXDORTEHEL 5,
LaL, #3ARMCANS KCLIBA LD ECHE%
KELTHIE, ZOHEDEEBO T/INEL{TEI
EWFATRETH B, LIz T, TOHEDFER
LD B b D L HEES B,

4.2 BITOBIHINEGHE~OERTEEELZOER

4.2.1 @EL#oHIC

NTEE, T T Ay pa—g YR 2Ehiu—5 ),
AEAEEE 2P L TER - kL Tw3, &
N o OTEER ORI, RESHP < TEMHV L
HOLE®, DX VIEYRIBICE > TEE LnLIE
DIBHERENL I ETH D, HD ATEERER L
LCEERLEEE L, s OBBOBRIC LD
KELHHEL S, HEOREMRELZAE (ALS
R ORISR0, S, HEoRERE
HERA R RIn— ) OFESEEIND,

O—F VS ARBT 3 TEOREEEERRES
ERHIE, TTHEEOT—F VL2 AR
OTEREBE L FHCINET 2 e BLETH S,
Lo, a—2 V#5 A & 3 HEOREEFHBD
%&%3.17,2&4&5&67) bi%:i:?}ﬁ)n% 7:]3‘, %%1’2&&(]0:&% 2:
TRELTWwR EEbND, 7y 7hy bo—7F
D DBE, BEOREERPLE LR, Fhe
BOEWI OBBIRTH B,

Hiffico—7 VEES A X 5 HEOREEISHE
D7, KCIRALEHVEBEOBIREEE (EC
) 2T 2 HErEAR LI, KETE, 0K
EESIUAYINBIUT v T Ay bu—FVIC&
LEEH S AR LY, i, RABETIRHER
ST OIS - EEBRER OB MY, BEgo EC
EOMEH->TBL I ENBELE BbhiDT, Bx
DOEBEOTEECHELZHFE L 7o, LiedS->T, K
THINSHEDHT, u—F VH> Ak 518N
FEE OB N T 2 BREEELROBEBBR L
DMCHRES 21T 5 T2
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BE U= VB AL B RO L TEBBOHE - ST a5

4.2.2 & B F &

4.2.2.1 BB 380 ECHEImORAIE

P - BBRIE, TR EEEN B RS OUREE
Mo — 200 (R R R RHT, ®ERER s +)
D4 B TITo 7, &2 TIRBEIERS A 5 mBLEo
Mg, ARSI BWTHERFR Lz DR A
MREEL, F7-E OIS T 50 ~ 70 cmfElfRE 1 18
L L 72 b 0 % Ha bRt L URS,

A5 OB E M S B FTEREE L T 12 ~ 15 #sE,
L T6~8METH DL, HEFES IHEE2
HEEICHES 0~5mD FE, HE5~10mOE,
BFEE10~15mDFEE SRS LT, £, &
TEDFEEER 200 ~500 8 TH o7z, EC{HIXF
—HBT2~IREWEE Uiz, BB, FREICE
3% ECEOMERBHEHLACTHIDT, 22
TIRAEBY 5,

4.2.2.2 FBROFES L P KCIEBALOIES

HEXIZKCl £ FBiz ANEXK, FEA
YR, TEBANLZED IRER T2, 28,
BEOESES5mE LT, 1RBRROAKE SN
4-2-1WAR L 728, ZOHhT 150 X 100 cmDEBH I
KOEALEANLTYS, IFHBRROEE RS ¥
YAy ra—2 )EBROBE, $5ATRCHEST
YR-XR->ZRODIE, 7y 74y ha—5 A6
OBFELR>XK->YRDEE 7 5Lz, &

Wir L7z,

AEBTRLZEOKCIBA L ZLELL, Le
b KCOBALOECHEDOYW—EIEETN2DT,
UTFToFETKCHEA L 2/ERIL Iz,

1) Forhy ba—F ) #E

@ HERES» S HEL 72 F 5 12.5 ke 300
g KCl 2HENCH T CMAFCRE - BAL,
1RO KCLIB AL 2ERLL 72,

@ ZoOKCIEAL2.08 kel FA3E22.92 kg%

25¢m 25¢m
f
& st ; KCLR A -4
SQI“' 2 {03 i0eihs i be]Cs
| L g AB| | GRS

(1) & vy bua—& R

300cm
le— 75Cm —mle 150cm 75cm —m-
£ g ;s 3

2) 7o 7y ha—& ) HERX

T, PRBRHLO M HERRG O TSR 4-2-1 B 4-2-1 13BREOKES L#S ABORIEHS
F4-2-1 BBREOME
I8 =] I £

Ao — 408, +4: CL~LiC
akth: 52.0~63.2% (D.C), 63.8~89.1% (U.C)
TR (Ld=0)

© 19~ 22 nm

BRI, 77247, B ANEEEREE 49 em

B A =N D.C U.C
! YEFE - 150 em (D.C), 160cem (U.C)

#O AdhEEREL © 160 ~ 162rpm

EHYE: 14.8+0.5 (D.C), 15.0+ 0.8 (U.C)
OB (cm)

RpUHHE: 19.6 £ 0.6 (D.O), 21.6 £0.8 (U.C)

FHEEE (cn/'s)

10.8 (D.O), 17.4 (U.O)

Ty 7 ()

20 (D.O), 32 (U.O)

B + 78

1% 350 mm, E81T % 200 mm, —E¥DEE 70 m
(3 FE D RIKFR 7] 5E)

N V)

DC:¥%wrayvru—s), UC 7y 7Hybu—5Y

2)  EEUKEL & ASEEIE S 0~ 15 cnD1E.
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mz, I+ —THlEEH 0 HMES - BELL,
I OEIER 13 RIEFTV, BE T 325ke® KCLEA
FRERIL -, B8, BRERTCOKCEALE
3, EXE kel 2 20 KCBBAZNTZZ
LW b,

2) 7w 7lHy ba—5) R

@ E+#E3keww KCI300 € #EE - BHL,
51RO KCLHIEA L 21E- 72,

® FEOKCIEAL Ik HELE6ke® ML
BE - #BEL, E2BREOKCHEALE Lz,

® H2BEOKCIE A+ 3.85ke iz K 1 15
21.86 ke &Nz, 3 FH¥—TH 10 FFEESL 72
ZOEMEE 14 BIEML, B2 T 360 kegn KCLIE
AL REEIL 1o, BREETO KCHIEA 21T,
FEAE kgt L5 EOKC BMBEASH TV B,

4.2.2.3 HEBRROFEEB LU AN

HEXOFEEICY > TiE, ¥ TRBEXTESHR%E
HE bmETco—FVEIAL, T 2HERL
7o Z LT, EBTLIE & 5 anD AR (NEIST -
150 X 100 cm) 2 A ER, BELEH 2 it KCE
AL EZBICOE2~3ET D250 TAR, E
4-2-10HIBEFE I ET % £ TR THAE D 12,

HEK o — % Y OFERIEIX 150 cm& 160 cnTH % 45,
HBEE ORI EDLE L0, HMU2FIT OO0 A
JUERD 3L, EHSABIOmE 92emic LT
U7 Bt AEE, BIO>AE Yy FBIUHERE
4-2-1ICR L7280 TH %,

4.2.2.4 H>ABRRICB T 2T O

#OARMOECHEMEARARELT, &BLbL 1
ABEL D 6~ 10 #HE» SFHL 2T 5 oo FRIX
BRBEOEREET, 138251389500 €0 LE%
o — VISR L T2, D ARICIEE R e T
DOEEMRELUSRnE D, 3BV FEENTXLE
TH(ERA2-1 SR RFAL 2, 1EBEBRE D 0
WAy oAy bo—F VRBRT8HIL, Ty
Thy ru—F VEEBRTI12MAE Lis, 1HET
BBEBZLIC1.0~1.5kgD HEERFINL Tw 3,
5B, AR 3 HEBRR A D KCHEA 2R 1
HM, 20 HICHS A, L EWI HETH- 12,

HH L ECEAlAL el s LRS- 18
L, 2OF»o150 SOTELAAKTT Y D&
L#ze 2L T30 g L% ECEMTEHORE &
L7z ok, ECHEOMERIL2~3REL LT,

WREIUER

4.2.3.1 BESBCBTD 51O ECESH
BEBC BT B HBEHEL - £ 40 EClEs &

4.2.3

UEBIR S 2 & 4-2-2 ~ 3R LTz, ECEFH %
#HDHE, CEHENRGKEIIRWTBEYE, ABESE,
DESEOIEIC 2> Twb, CEEN/ VA ¥ a2 DF;
i, BEISHBEREE OB, AR - DES
2~ EMEM T LB THL I E2ELD L,
HZESEO ECHEOA S &1, Mtk 2 BREORE
FEERBRLTWS LHEINE, KIEALIE
HOME» S A5 L, FLEEOECHIZ/INS WHNE
FLLOT, HEBHETICY > TEEEEZ DS
Bl OBttt 2 BE U 72 AS &g

WD ECHIE, 405 2 4%
EbLEE, BB, TEOBECZDENIKESE->T
Wiz, IHIEFRAKDBEB Y, Ml X 3ERE
O—HB LB ST HCBEIL Iz L H#ES NS,
EBETEOECHEOZE, HREFELOEE19.2

% 4-2-2 FEHBC BT B8O ECHEY & LEIREK

-5 R ® -
(EC{EHAT - 1S/ cm)
H H ECEY#y | R | ZERE
FE 135.7 8.75 0.064
ABES hE 145.2 13.07 0.090
TR 154.9 16.97 0.110
T 187 .4 27.28 0.146
B @5 HE 215.5 27.52 0.128
TE 229.4 31.26 0.136
kE 295.4 16.43 0.056
C g 326.9 33.11 0.101
TE 339.0 47.04 0.139
#4-2-3 KEH B 5 LB EC{EVY & EB{RN
—f% F R -
(EC{EHAL 0 #S/ cm)
HOH ECIETS | ¥Rz | BEIRE
tE 110.7 5.54 0.050
AR whg 133.8 5.19 0.039
TR 149.7 14.71 0.098
kg 186.9 14.65 0.078
B[4 g 186.7 11.12 0.060
T 194.0 11.52 0.059
b 74.6 4.47 0.060
D 45 s 85.9 5.84 0.068
TE 93.9 6.36 0.069
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B o—5 U A & B EBE & BB OEE - STERIC BT AR

~43.6 uS/em, EFFLDEET.1~39.0xS/cm
THY, HRFELOABEFEL I DK EVEEFR
L7z,

HHER S OEERE I HIBE 558,75 ~
47.04puS/em, BEREEL A 447 ~ 14 .71 S/emTH
ST FOEBRE S IR OB EEPRE LD
KEWHEERLTWSH, Zhs FHESSREBO
KREZIOENICHELTVAR D EEDLNLE, O
SR LD, HIREL B A - 5B ORER
mfEO ECHEE, ®Bge b 1 BKETHEEEIRE
DoNT, i, ERFLOEESL BESBICBVT
BHEESELCTCWS, Lizh-> T, BAREICBT
LEGOHIBEC I, HWHICHEYRIES D E08H
LLrEZIND, BIETCHEML 2, HEHTIE

KCHRAL#RHWFBEH O ECHzos2FHL T,
P OBEEISERDLZFENEZONSL, L,

AiEt L 7z Jgalo EC oz » £HlEsSf o EC |
DEeO>EREERELTAHASL E, KOBALE
v wBEIES OREERE, HENCERETH
B EDHD,

4.2.3.2 Fovhyro—5 U ABE

B AR B 2 £ 5B 0 EC i & 2 0F#%
KL wFA4-2-41R LI, ERBR TKCIEA
*TEANEOEC I, fioEosL, F10£0
e ->Tws, KCLIBALE® EC{EIE, 1038.6
~1057.0 uS/emTH H FRMEDEH/PNE L, T
EERECD 0.006 ~0.012 AL D /ha v, 2
NIFHER KCIBAL LR 2 X3, Elkr Tk
UTHEELFRLEOT, Z0OEMISERS N

£ 4-2-4 O ABIBEO BEC il L 1t RE
—Fo Ay ru—5 ) EREB—
(EC{HEAAL @ 1S/ cm)

K | &3l | FHECE | R IR
- 1043.4 12.7 0.012
X | g 130.2 14.4 0.111
T 101.5 2.9 0.029
L 109.4 6.2 0.057
Y | 1038.6 6.5 0.006
T 105.8 1.6 0.015
L JE 103.7 2.0 0.019
Z | e 104.0 3.5 0.034
T 1057.0 8.0 0.008
) XK s KCIEALE, YX: e KC

BALME, ZK TR KCHRA LR

ZEHRRLTnS,

O ARO ECEOBRIS M I3R 4-2-210 57 L /=,
ZORERERSCH > TRIENICA S L, BEFD
Bt ixd 20, $HH ABEEOEC i3 a #i b
SbidifE»T TE L %D, b~ bs iy S HE
HIREE, ZLChs BLUOaHEIIBLTEL 23
NRY = ThHb, ar Mg 38> AdTic KBAL
WM A L Twndy, B A% EC E(193 ~ 495
uS/em) i, &R & LD EC#(101.5~130.2
wS/em) EOMHMEWEERLL, —H, XKF
& YRRTED bs i & UL RO bs #i5 T,
O ABNCFBEOAIR % LTy % b ~ ba His5ic b
gL, 20 ECHEMEN, ZnsDHEEIn—5 Y
BOAKEYD, LENBRFCEBELI E2ERL
Twd, %z, aEOPIABRECHBXROL -

B, YROLEBLIUVZEOL - TETELEL
DETEWE:E R, Zhidu—sVE#>A LD,
A b PEOLENREL 12 EERBL T 5,

H#X D ECHEMZEEERETH S b ~ bs i
Mxs5E, XROEEECHEIETE > ERE>dfE

DIETHY, £LZRXKTEPE>TE> EEOEE
R & ENSrTwE, Larl, YROBEEIE
#EO ECHEOX/NPEE R SIC L - THRZ - 72,
L7ehioT, YRTIHT—5 ) #HE5 AR HERE

REDPFRELETHo o e HEsN DD, TOEKI
THHTH 5,
FA4-2-5H 0 AR OB ECEA&F RS

ERERLT, WEMSOFPHETHS E, YEH
0.3%LH|INT, XER—-10.9%LKESRETH
%, HEERIICIE, o OISO S ARIBICB T
% 3o EC AN —HehE R ok, Ll
WECRBEOEZEICLD, £4-2-50HD T & <L
—HELEWwIENEnEEbNS, UTICB T 5%
T OBEEIGTHE T, Hoh%&@hCﬁAﬂm
—HT 5 &5, ¥ Atk EC % IS HR T8
ELEEFERAL TV S,

B4-2-3B LU 42435 v hy br—% Y

-t oBEEIE %, FIEIO 3 JLEN 1 A

A (UUTFTE ARER ) RS2 T
HELLHEMBETH D, ZOHETIEHS ARITEC
e L TRL-2-4DOFHECHH, $5>ABECHE
L CHEM S be ~bs OFEE R VT2, £72, &
HEM S TH L OBEES C 3EENYARD 5,
BIEH A b2 ~bs BV THE D ARBEOEEL 27
RTHEK2.3%, FTLERYKTERKS %DEEH
HBNTZ,

B 4-2-3DEILHERTOMEWC L2 L, #5 A
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WS/ ) xig
—> 5 ASTE
EC | i e
400F AT e
fifi
300 7
— I
200} — 1FF
........ T ed
100 e 3D AT LK CLLA A8 R ——
0 N , . , . . .
S a b| b.. b; b4‘ bs bu Ci
(rS/em) o) v ix
500
EC
400
i
300
200
100 et AT TRKC A LA R —t
0 1 1 1 ] i 1 1 % 1
ay b: bx l); bl b; bu Cy
S/em) 5y 7 1%
500 ~
EC
ﬂ"i ’100 I
300
200 e
100 } e ) AN FRKCL LA T R ——
O i‘l) i)l ‘b: i); i)c t‘)s {)4 (‘Ix
osE a2
4-2-2 5 A% O ECEDERSH

—F Ay hu—FY —
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B o= VD A & B IS & BRBEORE - ST 2058

.....

5 ABEFEN28.0%, #OABTEN36.4%0D%
BERL TV, £, 5 ARIPEOLEIETHS
A EREA, #5 ARTTREO LIS AkhE~
BLEZLBHL T A,

B 4-2-40AFRERN I L 2 HEE@EE A D L, FOHh
JHE IR 4-2-3DEIIFIEEBIL T v b, RERiC
Y 2MERDHKME D o TRRINDD, ZOK
MHEEOBERREARTHE 1.1%THD, EFM
BELODPZAROEREDETH> T, %77, ZOH
ZBWT [£0.0) OFREIL, BELHEGOREHEE
B/ NEE 1R CRUTH S Z L 2EHRL T 5,

£ 4-2-5 # ARIEORER EC aF ORERS
—Fwray bo—g )R-

i - %)
WEm | XK Vi 1K
by ~12.2 — 1.4 - 3.2
bj —12.1 2.4 — 6.2
b, — 8.6 0 —5.9
Sy —10.9 0.3 — 5.1
) RS = e 100

W Atk

Ea @ #5 A% ECEO&E, Eb 1 #5 AR ECEO&E
35.6%
28.0

E 36.4

(D XK (LEo#gs#Hs)

35.2%
33.7
31.1

(2) YIX (hRBOBEHE)

z 2 24.8%

42.8
() ZIX (FReoBife

B A
T

32.4

Md4-2-3 Forhy ra—5 U AL BH
toBEEE
—# LRI & B HEE —

B¢ bRk U s o8N e & 5 5k, 3
BBRX & —X OEAREN & L CHEOBBEIS 2
HET L 0IRL, RERCL B HER I RBRKE
HEAREAMELTHWE, 2O L2HEICEZL L,
M HEOHEEMOZED 0.5 BT LIEH /NS nT
LiE, 3HEBMROLMHNEEE—Tholl L 2HE
FFTwd, 1, —HTETERIC L 2HTEED
BHTHD I ENETahILEBELONS,

4.2.3.3 Ty ZThyru—2 VS AER

SEX O S ARTREO EC (&« ¥ RE - £F)
RB 2% 4-2-612 R LTz, KCLIEBALEANTBOD
EC { 1% 2687.3 ~ 2909.3 uS/emTH v, D & (J&
THEE) H L 11.8~ 154 fEDfE L > TWw 3,
YR R IEE 4.2 ~14.9uS/emTH 5 D
i, KOABALEBIZ24.7~316.54S/cm & B
WETH o Too FRCY KAE ORERZE L@ W ET,
ZOEERED 0. 14 L HEREFL S KE D, 5
vrAy bu—7 YEEOEE, KCARALREI
13 2 BC [ OZBIREKZ 0.006 ~ 0.012TH %
5, RFBTRYREZROKCIEALEOLES)
¥, TNEDKRERELEL>TWE, D&Y,
ARBRTOKCIIBALIE, F7 by NHEBRED
KCOABALIDVAIHETH /I EEEKRL TW
2, Zhid, ARFEEO KCLEA /8D -8k
B0, Forhy ba—FVEHBREELOErLo 22

”ﬁ

(1) XX (LFmogiEe)

) Atk
35.2+1.0%
28.4t+1.1
36.4%£1.0

1 FE 34.810.2%
S 34.1%0.1
F & 31.1%£0.2

(2) YR (hREoEiE &)

24.31+0.0%
EZ 43.340.0
EE 32.4+0.0

(3) ZIX (TRoBIHEH G

B4-2-4 Forny bu—5 VS AL 28
T oBEEE
—ARER X BHEE -
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P oN-=20E
FA-2-6 B ARIEEO EC i & BHERE
=7y 7Hhy bu—5 )R-

(EC AT ¢ 1S/ cm)

X o| | Y ECHH | BHERE | AEtRE
B 2687.3 24.7 0.009
X thfE 205.1 6.9 0.034
E 205.1 4.2 0.020
L 232.2 6.7 0.029
Y i 2769.6 316.5 0.114
T 234.1 10.9 0.047
LfE 188.8 14.6 0.077
z g 188.0 14.9 0.079
T 2909.3 172.8 0.059

CWERLTWw R aNns, EE, KEBcs
i 5 KCl IR AL E&8h, KCl ol L9, LS8
DIRRIZ 2 IR R —ETHE L Tw 5,

BEREBT DH O ABRECHEO NS % K
4-2-50 38R LTz, WIER S a2, as B L e ~cs
i, #t> AR KCIRALZ AN TR WKHET
HoH, BER-ZEOBHO ABECHEDS b, $17
HOEFrNE O EC i (188.0 ~ 234.1¢S/cm)
FDEWEE ST, T hy bu—F )EERT
bAoNTN, ThiHs ALY, HENHIRA
WCEE) - R R ERL T b, 7, HiE
i bs 4» 6 bs 2217 T EC N BBICET 3 2 #RTH
Hnps, IRLEED A X B IIEDR T BEE EIE
LTwd, 20, co MiEADOFEENLE 12 bs Hy
SICBERESL, ECHOABRET &L s¥
LEbh2,

HIE RIS by ~ bs IC B 2 RE OS> A% EC
BER? L, YROEBIEFICKE Y, Fig, Y
KB OMER S bs & b BTlE, # @ ECfEzEss
546 uS/emb H B, 7, YRIFETIRZ W, Z
KT TS by ~bs i EC I, K&ELZEH
BREDSND, YREZREBT 585 AniKC
BALEOECiE (F£4-2-6) 121k, K&Ekidse-o
EBNEEL TH7eDT, ARIOMERMSMOK &%
TENE, ZOESDEITERAL TS DEEES
na,

K 4-2-512 B35 ZKDEE, #5ABDECH
DX - Y RKICHEANRIRRC R ETH 5, T,
ZROPBEDPHPOBRE LV EZL Ko ®,
KARALOHEH S ABBMK I D Dotz
LWk B, ZOLDHEELLDOSS, O AR

ECEZMIELCRRT LI HEDEZEZONED, K
e cHW L T 2 LOBEBEIGTETIHE, HOA
Hi D ECHEMA—ET 2 L O HHEEEL Tw3 DT,
JITHET—YDEETHRL,

F4-2-TB L OF4-2-81F, #EIL 1 XA ER
FERC L2 AEERACHE LB LOBERETH
b, Fa-2-ThAhdE, KF HETREEEDbI
BLEITEHSE b ~bs T, ZOBEESELHVE
L Tw3, EEROREAEH S AFTE (YR) »
SH O ABTREANDOREE ST, BIEHSD: 2
37.9% ThH 5Dt UEER S b 23217 % &,
FOEN6.2%BELTVE, RRIEZBITLHE
HEABOBEEESOER, YEN5.8~16.2%&
RbR&EL, ROTZK, XROBETH 5, i
M 4-2-50F KB 285 A% ECHOEE %K
WU HRELo> T 5,

TER L2 FETHTOBEES2EHT 215
&, TOBEFEHAEEHLXMEE D > THEEEN LY,
AABRERE CIREHEEESE TOBEE 1ML T
F—TH o7z, LIeH> T, £4-2-8IC IZREHE
DOHHED %R L T2, BIELO X EHEEE OB,
KRB OGS, BIEBEL LT3 2BOEC 2%
BNENZ b, FEEEcn LU KCAEALD
ECHEMNIERICE» oo T PIHT ER LW
2 b, £4-2-80FHERIC L 2BREBEAHEMBTD
BUEH S OER EA >N, #OHEIET HFER

LB OHHEMSD

Fed-2-7T 7y Thytu—-FYLK
BEEE —EAERIC L S HEE -
(BGL 0 %)
HE oo A B
HIEH A + = o T &
b 38.6 37.3 241
L
| by 42.5 36.4 21.1
x| b, 415 36.6 21.9
9t Ty | 4009 36.8 2.3
| 34.6 31.3 34.1
PR by 30.2 31.9 37.9
. 2 7. 21.
N é by 41 37.1 1.7
| 35.3 33.4 31.3
il . b, 23.9 33.8 42.3
B by 31.5 27.1 41.4
7| by 30.8 28.3 40.9
X
¥y | 28.8 29.7 4.5
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(S

/cm)
1400

12001

EC
1000

fift

800 |

600

400

2001

0

(1S /em)

1400
1200

EC

fifi

1000
800
600
400
200

0

(7S /cm)

1200

EC
1000

fiff

800 |

600
400
200

0

1) XX

—> #) A5

) 1 1 1 1 [ S| F I |

ai a as b: b, bs b, bs bs Ci. C2 Cs3

Bl S AR CILA IR

1 L 1 HIE | i 1 1 1 Il ' L

1
as az a3 b, b bs b, bs bs Ci Cz Cs

....... F B AT RKCHIEA LI

ay az as bn bz bz b4 bs bs Ci C2 C3

LR A

[ 4-2-5 #5 Ao EC fHDRERISM
7y Ay ta—=FY—
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Studies on the Methods of Measurement and Analysis
for Clod Size Distribution and Soil Displacement
by Rotary Tillage

SHont Moruzumi

Rotary tillage is a tilling method which is used most widely in Japan. But there are few
reports on the evaluation for the results of rotary tillage. The important factors as the results
of tillage are soil-overturning, soil pulverization, level of tilled soil surface, depth of tillage
and structure of soil layer. In these factors, the measuring methods of soil overturning and soil
pulverization are so difficult that its good methods have not been established yet. Therefore, it
is the purpose of this study to establish the simple methods of measuring and analyzing
quantitatively clod size distribution and soil-overturning by rotary tillage.

The experiments of this study were practiced from 1983 to 1988 in three experimental
places (a diluvial upland field, tow paddy fields of alluvial plain and diluvial upland). The main

results and conclusions are described in the following six sections.

1. The approximation of clod size distribution by various distribution formulas

In order to facilitate quantitaive analysis of a clod size distribution, it is necessary to
express the clod size distribution with a function. In this section, we deal with the results of
the approximation of clod size distributions by log-normal, Rosin-Rammler’s, Gaudin-
Shuhmann’s and Weibull’s distribution in three experimental places.

The approximation of the clod size distribution by Rosin-Rammler’s and Gaudin-
Shuhmann’s distribution gave good results in a partial experimental place. In case of the
approximation by Weibull’s distribution, the author obtained satisfactory results by means of
changing the value of its shape parameter in all of three experimental places where soil
texture differs. Moreover, the sample mean and standard deviation of Weibull’s distribution
can be expressed in terms of a simple algebraic equation in comparison with other
distributions. From the experimental results, it was concluded that Weibull’s distribution

formula was optimum as an approximation formula of the clod size distributions.

2 Influence for mean weight diameter of clods by cutting with sampler and separator

The influence of clod-cut arising along sampling becomes an important factor to
determine its test method. The author calculated the influence of clod-cut with simulation used
spheres as the model of clods to get an aim.

If the diameter of sampler is doubled in the same clod diameter, the influence for mean
weight diameter of the clod to be cut by sampler decreases by approximately one-half. The
influence of separator cutting for clod also decreases in proportion to the increase of separator

distance.
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In the actual measurement of clod size distribution, the clods were cut by the both of
sampler and separator. In this case, when the sampler diameter was doubled, the degree of its
influence was merely the decrease of 30 9% and this result differed from the only case by
sampler or separator cutting. The above result means that the increase of mean weight
diameter accompanied with the increase of uncut clods is canceled out with the increase of
clods to be cut by sampler, separator and both of those.

To summarize the results calculated with simulation, if the allowable error is 5 % in
separator distance of 50 mm, the sampler of 100 mm in diameter can be used to the clod size
of 8 mm in mean weight diameter and one of 200 mm diameter can be used to the clod size of
16 mm. When the separator distance enlarges to 150 mm, the sampler of 100 mm in diameter is
able to apply to the clod size of 16 mm in mean weight diameter.

3.Discussion of the measuring method for clod size distribution by field experiment

In this experiment, the clods of three soil layer at the depth of 5 cm space were sampled in
the fields tilled by down-cut and up-cut rotary. In case of down-cut rotary tillage, the clod
size of the upper layer was larger than one of the middle and lower layer. Therefore, it is
necessary to adopt the sampling method divided the tillage depth into three layers, when we
investigate the various characters of rotary tillage.

The tendency of mean weight diameter of clods which were investigated with two
sampling methods and the various sampler sizes was very different between the experiment
results of 1985 and 1988. The analysis of variance for the factors of sampling method and
sampler size didn’'t show very significant difference. These results suggest that the influence of
cutting clod by separator and sampler is the range within original variance of clod size or the
experimental errors.

As the results of field experiment and the previous simulation, it is concluded clearly that
the method using sampler of 200~ 300 mm in diameter is the most proper to sampling of clods.
If the mean weight diameter of clods is less than 15 mm, the method to use the sampler of 100
mm in diameter has no practical hindrance.

From the experimental results used the sieves of different openings, it is assumed that
mean weight diameter of clods is not influenced by the difference of sieve opening. Reducing
properly the number of using sieves, the indexes (mean weigh diameter and standard
deviatinon) of clod size distribution which were calculated by the transforming method of
Weibull’s distribution showed little variation. From the above result and the various results of
this study, it is concluded that the openings of sieves to use in the upland field standardize the
system of 2 mm, 4 mm, 31.5 mm and it is most resonable to add the sieve of another opening
according to need. In case of paddy field, it seems to be most validity that the openings of
sieves standardize the system of 4 mm, 16 mm and 63 mm.
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4. Fundamental experiment by means of elctrical conductivity for the estimation of soil
displacement ratio by rotary tillage

In this section, we deal with two methods calcurating the ratio of soil displacement by
rotary tillage. In this experiment, the author adopted the method to use the soil mixed kalium
chloride (KCI), as electrical conductivity and concentration of solution of KCl were in
proportion to each other.

After the electrical conductivity of the soil which mixed two level’s soils differing in
electrical conductivity was measured, we discussed on a hypothetical equation to calculate the
electrical conductivity of the mixed soils. The deviation between measured electrical
conductivity and calculated one showed the range of — 3.4~ 2.3 9. However it is assumed
that this degree of errors are practically admitted.

From application of the hypothetical equation, the two methods (simultaneous equations of
three unknowns and conditional inequality) to obtain the ratio of soil displacement were
derived. Measuring the electrical conductivity of soils which were picked before and after
rotary tillage, by these methods, we can easily estimate the each ratio that a soil layer before
tillage moved to the three layers after tillage.

The method by simultaneous equations of three unknowns must perform the experiment of
three plots in which the mixture soil of KCl was put at each layer before rotary tillage.
Moreover, this method needs to make the uniform conditions of the three experimental plots.
In case of the method by conditional inequality, the ratio of soil displacement is calculated
with a certain range. Therefore, if this range increases, the estimating inequality becomes
useless. However, increasing the electrical conductivity of mixture soil of KCl, it is possible to

decrease the range within 1 %.

5 The application of electrical conductivity method for the estimation of displacement ratio
of the soils tilled by rotary tiller

The author described two methods to calculate displacement ratio of the soils tilled by
rotary tiller in previous report. The present section is concerned with the results of application
for the estimation of displacement ratio of the soils tilled by down-cut and up-cut rotary tiller.
We also deal with the distribution of electrical conductivity on the soils in various upland
fields.

The electrical conductivity of soil at the upland fields under the natural condition showed
the value of 74.6~399.0 ¢ S/cm and the each field differed remarkably in elecrical
conductivity. This result was caused by the remaining rate of electolyte produced by chemical
fertilizer.

From the comparison of electrical conductivity before tillage with one after tillage, the
soil displacement in the backward and forward by rotary tillage was confirmed. The large
variation of displacement ratio of the tilled soil was observed between measuring points in up-
cut rotary experiment. The variation was also remarkably larger than one of down-cut rotary

tillage, because of the variation of electrical conductivity of soils mixed KCI.
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In case of the method by conditional inequality, the ratio of soil displacement is calculated
with a certain range. According to the results of this experiment, its range was the value
within + 1.1 9. This degree of ranges are practically negligible. The difference of soil
displacement ratio between the method by simultaneous equations of three unknowns and
conditional inequality was 0.5 % at the most except one case. Therefore, we think that validity
of the both methods was proved. Synthesizing the various experiment results of this study, the
electrical conductivity method using the mixture soil of KCl is effective as method to estimate
the displacement ratio of soils tilled by rotary tiller.

6. An instance of applied measurement by the electrical conductivity method

As the factors to effect on soil-overturning in rotary tillage, the various factors such as
soil texture, tilling pitch and the shape of rotary blade are anticipated. In this section, we deal
with the relation between tilling pitch and the soil-overturning in down-cut rotary tillage as
the applied measurement. The index of soil-overturning was used as the soil displacement
ratio which was estimated by the electrical conductivity method. This experiments were
conducted in different five levels of tilling pitch ranging from 20.8 mm to 72.8 mm.

From the comparison of electrical conductivity Ec between before tillage and after tillage,
soil displacement to the backward by rotary tillage was confirmed in the same manner as the
previous report.

The coefficient of variance of Ec value between the measuring points in which the mixture
soil of KCl was put in surface layer before tillage became larger according to the increase of
tilling pitch. Therefore, it is assumed that the variation of soil displacement by rotary tillage
becomes large as the tilling pitch increases.

It was proved that the ratio of soil displacement from upper layer to lower layer by rotary
tillage decreased with the increase of tilling pitch. On the contrary, the ratio of soil remaining
in upper layer after tillage showed the tendency to increase, when the tilling pitch increases.
The soil displacement ratio of lower and upper layers by the tillage operation showed
significant difference among the plots, and it was confirmed that the performance of soil

overturning by rotary tillage deteriorated with the increase of tilling pitch.

7 Proposal of the new methods to measure the clod size distribution and the soil
displacement

The author propose the new methods of measurement and analysis for the clod size
distribution and the soil displacement according to the results of this study.

The outlines of measurement and analysis for the clod size distribution are as follows.

(1) Sampling of clods adopts the method devided the tillage depth into three layer.

(2) The sampler of 100 mm in diameter limits the use for the clods below 15 mm in mean
weight diameter, and one of 200 mm limits the use for the clods below 25 mm. If the mean
weight diameter of clods is larger than 25 mm, we must use the sampler of 300 ~ 400 mm in
diameter.
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(3) The openings of sieves to use standardize the system of 2 mm, 8 mm, 31.5 mm in the
upland field and the system of 4 mm, 16 mm, 63 mm in the paddy field.

(4) The indexes (mean weight diameter, standard deviation and so on) of clod size
distribution are calculated with transforming method of Weibull’s distribution.

The main merits of the new method are as follows. @ This method becomes the
reduction of labor in comparison with conventional method, as the sampling of clods is a small
quantity and the using sieves is a few number. @ The various indexes of clod size distribution
are obtained easily, so we can analyze the character of clod size distribution in detail.

The new method to mesure the soil displacement by rotary tillage is shown in Fig. 5-3-2.
In this method, the points of attension are as follows.

(1) The mixture soil of KCl must make so that the electrical conductivity becomes 10 ~
15 times to one of field soil.

(2) The homogeneity of mixture soil of KClI influences largely the experimental accuracy.

(3) It is need to take the soil sample of about 500 gram at each layer after tillage, and its
sample must be fully mixed to mesure exactly.

As the features of this method, we can say that the experimental accuracy becomes higher
by using itself of soil as tracer and also the necessary time of measurement can be reduced in

comparison with the conventional method.

measurement of EC determination of the making of mixture

value of field soil quantity mixing KClI soil of KCl
measurement of EC value and putting of the soil
water content of the soil mixed KCl at experi-
mixed KCI before rotary tillage mental plots

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

rotary tillage

measurement of EC
value and the water
content

calculation of the ratio of soil
displacement by rotary tillage

soil sampling of each
layer after tillage

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

method by simultaneous equations
of three unknowns :

Fig. 5-3-2 Procedure to obtain the ratio of soil displacement by the electrical conductivity
method

(Sic. Rep. Fac. Agr. Ibaraki Univ., No.38, 31 ~ 120,1990)
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670 GOSUB *KEISANI
680 GOTO 1190
690 " ----SCICUD+Z%ZST AND Z%ZST{(=SCI
700 GOSUB *KEISAN2
710 GOTO 1190
720 f----2%LST)SCI---~
730 GOSUB *KEISAN3
740 GOTO 1190
750
760 "#%% WCICUD AND UD(=SCI #*%%
770 [F UD+Z*ZST{(=SCI THEN 810
780 IF SCICUD+Z#ZST AND UD+Z*2ST(SQ3P THEN 840
780 IF UD+Z#ZST>=SQ3P AND Z%2ST(=SCI THEN 870
800 IF Z%ZST)>SCI THEN 900
810 " ----UD+Z%28T(=8CI~---
820 GOSUB *KEISAN1
830 GOTO 1180
840 ' =---8CICUD+Z*ZST AND UD+Z*ZST(SQ3P----
850 GOSUB *KEISAN2
860 GOTO 1190
870 ' ----UD+Z%28T)=SQ3P AND Z#%2ST{(=5CI
880 GOSUB *KEISAN4
890 GOTO 1190
900 P ----L%L8TYSCI--~--
910 GOSUB =KEISAN3
920 GOTO 1190
930
940 "xxx SCI(UD #xx
950 IF UD+Z*ZS8T(SQ3P THEN 990
960 IF UD+Z*ZST)>=SQ3P AND Z*ZST(=8CI THEN 1020
970 IF Z*ZST)SCI AND UD+2x2ZST(=SQ3P+SCI THEN 1050
980 IF UD+Z*ZSTY»SQ3P+SCI THEN 1080
990 ' ----UD+Z%Z8T(SQ3P---
1000 GOSUB *KEISAN2
1010 GOTO 1190
1020 ' ~--~UD+Z*ZST)=5SQ3P AND Z#*ZST(=SCl----
1030 GOSUB *KEISAN4
1040 GOTO 1180
1050 "e--~Z*Z8T)SCI----
1060 GOSUB *KEISAN3
1070 GOTO 1190
1080 "---- UD+Z%ZST)SQ3P+8CI
1090 VLO=VL#*PD*ZN2:VO=VL*ZIN2: ' ----5% £& 1
1100 ee--YI B B (EFF2--%2, FAH2)
1110 LS=2*SQ3P-(UD+Z*2Z8T)
1120 GOSUB *SEPASETUKEI
1130 FOR K=1 TO 3:VL5(K)=VS*CD(K):NEXT K
1140 V5=V§
1150 GOSUB *SETUDANS3
1160 GOSUB *SETUDAN2
1170 GOSUB *SETUDAN4
1180 FOR K=1 TO 3:TVD(L,K)=(VLO+VL3(K)+VL2(K)+VLA(K)+VLE(K))/(VO+V3+y2+
V4+V5):NEXT K
1190 NEXT Z
1200 *
1210 e--- TREEHME, YINMOBEEE ----
1220 COS(1)="Z @ 48 * :CD$(2)="S K A " :CD$(3)="L Q& "
1230 FOR K=1 TO 3
1240 SIGHAX$=0:51GHAX2%=0
1250 FOR S=1 TO L
1260 SIGMAX#=SIGMAX#+TVD(S,K):SIGHAX2§=SIGHAK28+(TVD(S,K)"2)
1270 NEXT §
1280 AVERAGE=SIGMAX$/L:AVERAGE(J,K)=AVERAGE
1290 STD=(SIGHAXK2#-(SIGHMAKE"2)/L)/(L-1)
1300 IF STDC(0 THEN STD=0
1310 STD=SQR(STD): STD(J,K)=STD
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1320 SA=PD-AVERAGE:EIKYO=(PD-AVERAGE)/PD*100:EIKYO=INT(BIKYO*100+.5)/1
00:8A(J,K)=SA:EIKYO(J,K)=EIKYo

1330 LPRINT TAB(12);CD$(K);TAB(28);AVERAGE;TAB(43);STD;TAB(57);SA; TAB(
75);EIKYO:LPRINT

1340 NEXT K:LPRINT

1350 NEXT J

1360 FOR k=1 T0 3

1370 LPRINT TAB(5); ** *;CD$(K);" **':LPRINT

1380 LPRINT TAB(11);" 3§ % (mm)* ;TAB(24); &t B 2 1% (nn)* ;TAB(44): &
Mg 2% TAB(BY) ;"L M B -t Ho 2% ;" NV -9 OB ®(%) (LPRIN
T

1390 FOR J=1 TO 7:PD=2"J

1400 LPRINT TAB(12);PD;TAB(23);AVERAGE(J,K);TAB(38);STD(J,K);TAB(53):S
ACJ,K);TAB(TO0);EIKYO(J,K)

1410 NEXT J:LPRINT

1420 NEXT K:LPRINT

1430 LPRINT :LPRINT :LPRINT

1440 REXT SPL

1450 END

4B~ o m oo o e e

1470 *SETUDAN1:' --~F / +

1480 LS=WCI+UD+Z*ZST

1490 GOSUB *SEPASETUKEI

1500 FOR K=1 TO 3:VL1(K)=VS*CD(K):NEXT K
1510 Vi=V$§

1520 RETURN

1530 *SETUDAN2:'---TF A/ + i

1540 LS=PD-WCI-Z*2ST

1550 GOSUB *SEPASETUKEI

1560 FOR K=1 TO 3:VL2(K)=VS*CD(K):NEXT K
1570 v2=vy$§

1580 RETURN

1580 *SETUDAN3:' ---F A £ 8 ( %)

1600 LS=UD+Z*ZST-5CI

1610 GOSUB *SEPASETUKEI

1620 FOR K=1 TO 3:VL3(K)=VS*CD(K):NEXT K
1630 V3=Vs

1640 RETURN

1650 *SETUDAN4:' ---TF /5 8 (%)

1660 LS=2%28T-SCI

1670 GOSUB *SEPASETUKEI

1680 FOR K=1 TO 3:VL4(K)=VS*CD(K):NEXT K
1690 V4=Vs

1700 RETURN

1710

1720 *KEISANI

1730 VLO=VL*PD*ZN2:VO=VL*IN2: ' ---5% & + #
1740 Yl AW (EHL,FH)

1750 GOSUB *SETUDAN1

1760 GOSUB *SETUDAN2

1770 FOR K=1 TO 3:TVD(L,K)=(VLO+VL1(K)+VL2(K))/(VO+V1+V2):NEXT K
1780 RETURN

1790 *KEISAN2

1800 VLO=VL*PD*ZN2:V0=VL*IN2: ---% & 1 #

1810 Ce---YIRF LR O (EH 2, FAHL)

1820 GOSUB *SETUDAN1

1830 GOSUB *SETUDAN3

1840 GOSUB *SETUDAN2

1850 FOR K=1 TO 3:TVD(L,K)=(VLO+VLI(K)+VL3(K)+VL2(K))/(VO+V1+V3+V2):NEXT
K

1860 RETURN

1870 *KEISAN3

1880  VLO=VL#PD*ZN2:VO=VL*IN2:'---% & + #}
1880  '---Gi M LB (B A i---#,F H :2)
1900  GOSUB #*SETUDAN3

1910  GOSUB *SETUDAN2

1920  GOSUB *SETUDAN4

1930 FOR K=1 TO 3:TVD(L,K)=(VLO+VL3(K)+VL2(K)+VL4A(K))/(VO+VI+V2+V4): NEXT
K
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1940
1950
1960
1870
1880
1890
2000
2010
2020
2030
2040
2050
2060
2070
2080
2080

2100
2110
2120
2130
2140
2150
2160
21170
2180
2190
2200
2210
2220

RETURN
*KEISAN4
VLO=VL*PD#(ZN2+1):VO=VL*(ZN2+1):' ---% & T #
e--YIMEEM (EF1--%H LT F 1)
GOSUB =SETUDANS
GOSUB #*SETUDANZ
FOR K=1 TO 3:TVD(L,K)=(VLO+VL3(K)+VL2(K))/(VO+V3+V2):NEXT K
RETURN
*KEISANG
VLO=VL*PD*(ZN2-1):VO0=VL*(2N2-1):' ---% & + M}
fe--- I EROHE (EF2, FH2) --
GOSUB *SETUDAN1
GOSUB *SETUDAN3
GOSUB *SETUDAN2
GOSUB *SETUDAN4
FOR K=1 TO 3:TVD(L,K)=(VLO+VL1(K)+VL3(K)+VL2(K)+VLA(K))/(VO+V1+V3+V2
+V4):NEXT K
RETURN

*SEPASETUKEI

VS=PI*(LS#LS*PR-(LS*LS*LS)/3):A1=2%SQR(PR*PR-(PR-LS)"2)
IF LS)>=PR THEN A1=PD
CD(1)=(2%A1+L8)/3:CD(2)=2%(3%xVS/4/P1)"(1/3)
IF LS)PR THEN 2180
YB=SQR(PR*PR-(PR-LS)"2):XB=-1%(PR-LS):G0T0 2190
YB=SQR(PR*PR-(LS-PR)"2):XB=LS-PR
IF L8(=(PR-TP) THEN CD(3)=YB#SQR(2)
IF (PR-TP)(LS AND LS((PR+TP) THEN CD(3)=(PD+(XB+YB)*SQR(2))/2
IF (PR+TP){=LS THEN CD(3)=PD

RETURN
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10
20

30
40
50
60

80

E H @&E3ssE2850705355)

********************************************************************

CEx REV¥ VI35 e/ Vv-S0o@Mbceds tNyKonyg

'

kx BREAMG, BRIV VYTIS5E100-500mm, AL -SEE

. 50-150mm
" Ex SAVE *BOTHCUT2
B T Rt T T T

EEEEEEEEEE 33

'

70 P1=3.14159234:RNG=3:DIN A(5,7,9,3),B(5,7,3),TLVD(130,3),TVD(3),TV(3)

- BRHOMEUHL

90 OPEN "A:CLOD1.DAT" FOR INPUT AS #1

100
110
120
130
140
150
160
170
180
180
200
210

220
230
240
250

260
2170
280
290

300

330
340
350
360
370

380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570

FOR I=1 TO 5:8D=1%100:FOR J=1 TO 7:PD=2"J
IF (PD/SD)>1 THEN 170
FOR K=1 TO 9:FOR P1=0 TO 3
IKPUT #1,A(1,J,K,P1)
NEXT P1,K
FOR P1=0 TO 3:INPUT #1,B(I,J,P1):NEXT P1
NEXT J
NEXT 1
IF EOF(1) THEN 190
CLOSE

LPRINT TAB(10); *x+ FIMi 12 £ 2 LM BEAOHY -BBAHH - £+ :LPRIN
T :LPRINT

Teme- SDiY VS S5, SR:Y VS S5 M {E, PD:t BUIE, PR: 4 8 o f® ----
FOR SPL=150 TO 150 STEP 50
FOR I=5 TO 5:8D=1%100:SR=8D/2
LPRINT TAB(3);* #*+ & /N L ~ ¥ M M=";SPL;"un";", ¥ ¥ 7 E=":8D:"n
m*;° %+ LPRINT
FOR J=7 TO 7:PD=2"J:PR=PD/2:VL=4/3+PI*PR"3:TP=PR*COS(PI/4)
IF PD)=SD THEN 3700
IF PD)=SPL THEN 3700

LPRINT TAB(S5); ** L+ B {E =" ;PD;* #*x°;° { *;DATES$;" ----";TIMES$;"
> :LPRINT

LPRINT TAB(10);" & # ¥ £ £ * ; TAB(28); 8 # ¥ # /8 (nm)" ;TAB(47) ;" & #t [§
£ T;TAB(B2); X HME-BE OB’ MYl BE 0 %8 (%) :LPRINT:PRIN
T

PRINT " SPL=";SPL;" , §D=°;8D;*, PD=";PD;"~--";DATE$;" :";TIME$: PRI
NT
0X=FIX(SR/PD)*PD+3*PR:SQ3P=SQR(3)*PR:YX=FIX(SR/SQ3P)*SQ3P+SQ3P:MIN=S
R-PR:MAX=SR+PR:TP=PR*COS(PI/4):STU=PR/RNG:L=0:ERASE TLVD:DIM TLVD(1
30,3)

FOR X=0 TO RNG
FOR Y=0 TO RNG:N=0:M=0
itk ~BREY VYT SUMF ot HBK--~---
FOR X1=-0X TO OX STEP PR:X0=X1-X%STU: 'ERPLEAECOX A D
izl
HAR=(X1/PR)/2:HAXL1=FIX(HAX) :HAY=FIX(SR/SQ3P)/2:HAY1=FIX(HAY)
FOR Y1=-YX TO YX STEP (2%SQ3P)
IF HAY(DHAY1 THEN 430
IF HAX=HAX1 THEN YO=Y1-Y*STU ELSE YO=Y1+SQ3P-Y*STU
GOTO 440
IF HAX=HAX1 THEN YO=Y1+SQ3P-Y*STU ELSE YO=Y1-Y#*STU
XI=SQR(XO*X0+Y0O*Y0): ' ~---- TWREBL--F Y TSR ERE----
IF XI{=MIN THEN N=N+1 ELSE 470
feme- ZEBEBY VSISO g -----
XK02=X1+PR-X*STU:HAXK=((X1+PR)/PR)/2:HAR1=FIX(HAX)
IF HAY ()HAY1 THEN 510
IF HAX=HAX1 THEN YO=Y1+S5Q3P-Y*STU ELSE YO=Y1-Y*STU
GOTO 520
IF HAX=HAX1 THEN YO=Y1-Y*STU ELSE YO=Y1+SQ3P-Y*STU
XI1=SQR(X02%X02+Y0*Y0)
I[F XI<=MIN THEN M=M+1 ELSE 540
NEXT Y1,X1

o =
o

fem--xx BRI RPHEBOHHE xx----

IR R LO L BB, WCI:EMY T VRM, SCL:EMO YT Y 2 LR E
» IST: e NV -5 Yl D 1 A5y SHERE, UD:E S SDHE, EONL EONL: ZN22
BHE»IMPFHIP»POHNER

-
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580

580
600
610
620
630
640

650

670
680
690
760
710
720
730
740
750
760
770
780
780
800
810
820
830
840
850
860
870
880
890
300
910
920
830
940
850
960
970
980
890
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210

ZN=SPL/SQ3P:ZN1=FIX(ZN):ZN2=FI1X(SPL/SQ3P)-1:2NS=ZN-ZN1:5CI=2%(SQR(3)
-1)*PR:WCI=PR*(2-SQR(3)):UD=ZNS*SQ3P:2ST=5Q3P/8:EON=ZN2/2:EON1=FIX(Z

N2

IF

72)
5 & L B -~
EON ()>EON1 THEN 620

PBN=(ZN2/2)*N:PBM=(ZN2/2)*M:TNO=PBN+PBM:GOTO 650

PB

VL

K)
fDﬁHE * @ &, TVD(I;.K

.8c1¢
F

N=EONI1*N:PBM=(EONI+1)*M:TNO=PBN+PBY

ZLOLMBK, CO(K): K
» VLI(K);VL3(K):
2(K);VL4( & ME

{UD(CHCT

% B
¥y

BN %

o0t
cg
RE =
- TEN
&

UDEC4A4RXADEE: 1
Up ----
OR 2=0 TO 7
ERASE TVD,TV:DIM TVD(3),TV(3)
L=L+1

PRINT *L=";L;8PC(2);

2.

o

e kN L - S IR LR ---

IF UD=0 THEN 770
IF 0<UD AND UD(WCI THEN 840
IF UD=WCI THEN 1010
IF WCICUD AND UD{=SCI THEN 1140
IF SCICUD THEN 1310
“x%x% D=0 xxx%
IF Z*ZST)SCI THEN 810
GOSUB *KEISAN1
GOTO 1600
e T VUMW (L F 2, F A 2)----
GOSUB *KEISANS
GOTO 1600
"xx% O(UD{WCI #*xx
[F UD+Z*Z8T(=SCI THEN 890
IF SCICUD+Z*ZST AND Z*ZST(=SCI THEN 920
IF SCI{Z*ZST AND UD+Z%*ZST(SQ3P THEN 850
IF UD+Z*ZST)=SQ3P THEN 980
' =---UD+Z%Z8T{(=8CI---
GOSUB *KBISAN1
GOTO 1600
"-~--SCICUD+Z*ZST AND Z%ZST{(=S8CIl---
GOSUB *KEISANZ2
GOTO 1600
'~~--SCI(Z*2ST AND UD+Z*28T{SQ3P---
GOSUB *KEISANS
GOTO 1600
' --~-UD+Z%*ZST)=8Q3P---
GOSUB *KEISAN3
GOTO 1600
‘xxx UD=WC] *xx%
IF UD+Z%ZST{(=8CI THEN 1050

IF SCICUD+Z*ZST AND Z*ZST(=8CI THEN 1080

IF Z*ZST)>SCI THEN 1110

' ----UD+Z*Z8T(=8CI---
GOSUB *KEISAN1L
GOTO 1600

"----SCICUD+Z*ZST AND Z*ZST{(=5CI
GOSUB *KEISAN2
GOTO 1600
' ----2%Z8T)SCI----
GOSUB *KEISAN3
GOTO 1600
"xxx WCICUD AND UD(=SCI *=*%
IF UD+Z*Z2ST(=8CI THEN 1190

o
ol
* {8
3.

B, VS:Yl M Rk,
IR WOR R

H, Vi—- — - Vs k@IS

UD=KCI

IF SCICUD+Z*ZST AND UD+Z*2ZST<SQ3P THEN 1220
IF UD+Z%Z8T)=8SQ3P AND Z*ZST(=SCI THEN 1250

IF Z*ZST)SCI THEN 1280
' ----UD+Z2%28T{(=8CI~--~~
GOSUB #*KEISAN1

GOTO 1600
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L

1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

© 1360

1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1600
1510
1520
1530
1540
1550
1560
1670
1580

1590
1600

1610
1620
1630
1640
1650
1660
1870
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890

' ~-~-8CI(UD+Z%ZST AND UD+Z%28T(SQ3P-~-~
GOSUB *KEISANZ

GOTO 1600

"----UD+Z%ZST)=8SQ3P AND Z*ZST(=SCI
GOSUB *KEISAN4

GOTO 1600

'~ --Z%I8T)SCI----

GOSUB *KEISAN3

GOTO 1600

"#%% SCICUD *xx

IF UD+Z*ZST(SQ3P THEN 13860

IF UD+Z*ZST)=SQ3P AND Z%ZST(=SCI THEN 1390
IF Z*Z8T)SCI AND UD+Z#*2ST{(=SQ3P+SCI THEN 1420
IF UD+Z*ZST)SQ3P+SCI THEN 1450

' ----UD+Z#Z8T(SQ3P-~-

GOSUB *KEISAN2

GOTO 1600

"----UD+2%Z8T)=SQ3P AND Z#IST(=SCI----
GOSUB #KEISAN4

GOTO 1600

' ----Z%L8T)SCI--~--

GOSUB *KEISAN3

GOTO 1600

"---- UD+Z*ZST)SQ3P+SCI

I'F EON=EON! THEN TNOI=TNO+M ELSE TNOI=TNO+N
THO2=TNO1-M

VLO=VL*PD*TN02:VO:VL*TNOZ:VLOD=PD*TNOZ:’—~—~%§§ +

Cee--UI MR M (kS 2--#i2, FH:2)
L8=2%3Q3P-(UD+Z*2ZS8T)

GOSUB *SEPASETUKEI

IF EON=EON1 THEN CBN=M ELSE CBN=N
FOR K=1 TO 3:VL5(K)=VS*CD(K)*CBN:NEXT K
V6=VS+CBN:VL6D=LS*CBN:CBN5=CBH

GOSUB *SETUDAN3

GOSUB *SETUDAN2

GOSUB *SETUDAN4

FOR K=1 TO 3:TVD(K)=TVD(K)+VLO+VL3(K)+VL2(K)+VL4(K)+VL5(K):TV(K)=T

V(K)+VO+V3+V2+VA+VE:NEXT K

HAX=(X1/PR)/Z:HAX1=FIX(HAX):HAY=FlX(SR/SQ3P)/2:HAY1=FIX(HAY)

FOR Y1=-YX TO YX STEP (2%SQ3P)

IF HAY()HAY1 THEN 1670

IF HAX=HAX1 THEN YO=Y1-Y#STU ELSE YO=Y1+SQ3P-Y#STU

GOTO 1680

IF HAX=HAX1 THEN YO=Y1+SQ3P-Y#STU ELSE YO=Y1-Y*STU
KI=SQR(RO*X0+Y0*Y0) :'--~---- TP O -F VTS b M

IF XI1{=MIN THEN 2570
IF XI)>=MAX THEN 2570
D=SR+PR-XI1:A1=2*SQR(PR*PR-(D-PR)"2):HAF=A1/2

IF D(PR THEN 2080

-m-- D)=PRO B EH ----

ST=8Q3P-Z*ZST :'---F HF (H 9 &)
GOSUB *RYOSETUKEI

GOSUB #*SEKISAN1

IF EONCDEON] THEN 1890 :'---t %

IF UD+Z*ZST)SCI THEN 1830 :'---2Z = O i B % + b 8 & [Z98li ¢

GOSUB *SANPSETUKEI
KOSU=EON:GOSUB #*SEKISANZ

GOTO 2570:'---— B H B 5 48 - #2 ~
ST=UD+Z#2Z8T-SCI

GOSUB *RYOSETUKEI

GOSUB *SEKISAN1

GOSUB *SANPSETUKEI
KOSU=EON:GOSUB *SEKISAN2

GOTO 2570

IF UD+Z#ZS8T<(=8Q3P THEN 1920:'~---+ BB L F &
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1900 IF SQ3PCUD+Z+ZST AND UD+Z%ZST(=SQ3P+SCI THEN 1980
1910 IF UD+Z*ZSTYS8Q3P+SCI THEN 2010

1920 ST=WCI+UD+Z%*ZS8ST

1930 GOSUB #*RYOSETUKEI

1940 GOSUB =*SEKISANI

1950 GOSUB *SANPSETUKEI

1960 KOSU=EON1:G0SUB *SEKISAN2

18970 G0OTO 2570

1980 GOSUB *SANPSETUKEI

19990 KOSU=EON1+1:GOSUB *SEKISAN2

2000 GOTO 2570

2010 ST=UD+Z2*ZST-8Q3P-SCI

2020 GOSUB *RYOSETUKEI

2030 GOSUB *SEKISAN1

2040 GOSUB *SANPSETUKEI

2050 KOSU=EON1+1:G0SUB #*SEKISAN2

2060 GOTO 2570

2070

2080 ' ---- DXPROD P L ----

2090 IF WCI+Z%ZST(=PR-HAF THEN 2120:' ---F %

2100 IF PR-HAF(WCI+Z*ZST AND WCI+Z*ZST(PR+HAF THEN 2150
2110 IF PR+HAF(=WCI+Z+2ZST THEN 2180

2120 GOSUB #SANPSETUKEI

2130 FOR K=1 TO 3:TVD(K)=TVD(K)+VS*CD(K):TV(K)=TV(K)+VS:NEXT X
2140 GOTO 2180

2150 ST=PR+HAF-Z#ZST-WCI

2160 GOSUB *RYOSETUKEI

2170 GOSUB *SEKISAN1

2180 ' --- FAH +

2190 IF EON(DEONI THEN 2350

2200 IF UD+Z*ZS8ST(=SCI+(PR+-HAF) THEN 2230 :'--- 3% E¥ 5 & 41
2210 IF SCI+(PR-HAF)CUD+Z*ZST AND UD+Z#ZST(SCI+(PR+HAF) THEN 2260
2220 IF UD+Z#ZST)=SCI+(PR+HAF) THEN 2320

2230 GOSUB *SANPSETUKEI

2240 KOSU=EON:G0SUB *SEKISANZ

2250 GOTO 2570

2260 ST=UD+Z%Z8T-SCI-(PR-HAF)

2270 GOSUB *RYOSETUKEI

2280 GOSUB *SEKISANL

2290 GOSUB *SANPSETUKEI

2300 KOSU=EON:G0SUB *SEKISAN2

2310 GOTO 2570

2320 GOSUB *SANPSETUKE!

2330 KOSU=EON+1:G0SUB *SEKISAN2

2340 GOTO 2570

2350 IF WCI+UD+Z#ZST(=PR-HAF THEN 2390:' ---+ B X8 IZ & &
2360 IF PR-HAF(WCI+UD+Z*ZST AND WCI+UD+Z*ZST(PR+HAF THEN 2420
2370 IF PR+HAF(=WCI+UD+Z*ZST AND UD+2%ZST{=SQ3P+SCI+(PR-HAF) THEN 2480
2380 IF SQ3P+SCI+(PR-HAF)(=UD+Z*ZST THEN 2510

2390 GOSUB *SANPSETUKEI

2400 KOSU=EON1:G0SUB #SEKISAN2

2410 GOTO 2570

2420 ST=WCI+UD+Z*ZST-(PR-HAF)

2430 GOSUB *RYOSETUKEI

2440 GOSUB *SEKISANI

2450 GOSUB *SANPSETUKEI

2460 KOSU=EON1:GOSUB *SEKISAN2

2470 GOTO 2570

2480 GOSUB *SANPSETUKE!

2490 KOSU=EON1+1:GOSUB *SEKISAN2

2500 GOTO 2570

2510 ST=UD+2*ZST-(SQ3P+SCI+(PR-HAF))

2520 GOSUB *RYOSETUKEI

2530 GOSUB *SEKISANI

2540 GOSUB *SANPSETUKEI

2550 KOSU=EON1+1:G0SUB *SEKISAN2

2560 '

2570 '---- _BREBEWKEIHOY VT SUIW,. B LI MOKME TR ----
2580 K02=X1+PR-X*STU:HAX=((X1+4PR)/PR)/2:HAX1=FIX(HAX)
2590 IF HAY()HAY1 THEN 2620
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2600 IF HAX=HAX1 THEN YO=Y1+SQ3P-Y*STU ELSE YO=Y1-Y*STU

2610 GOTO 2630

2620 IF HAX=HAX1 THEN YO=Y1-Y*STU ELSE YO=Y1+SQ3P-Y*STU

2630 X1=8QR(X02%X02+Y0%Y0)

2640 IF XI1<{=MIN THEN 3490

2650 IF XI1)>=MAX THEN 3480

2660 D=SR+PR~X1:A1=2%SQR(PR*PR-(D-PR)"2):HAF=A1/2

2670 IF D(PR THEN 3050

2680 '----D)=PROB A (KB BRMELH)

2690 IF Z*Z8T(=8CI THEN 2750:'---F K

2700 ST=2*%8Q3P-2%IST

2710 GOSUB *RYOSETUKEI

2720 GOSUB *SEKISAN1

2730 GOSUB *SANPSETUKEI

2740 FOR K=1 TO 3:TVD(K)=TVD(K)-VS*CD(K):TV(K)=TV(K)-VS:NEXT K

2750 IF EON(DEON1 THEN 2940 :’' ~--F %

2760 IF UD+Z*ZST(SQ3P THEN 2790 :' ---F # B B 18 5%

2770 IF SQ3P(=UD+Z*ZST AND UD+Z*ZST(=SQ3P+SCI THEN 2850

2780 IF SQ3P+SCICUD+Z*ZST THEN 2880

2790 ST=UD+Z*ZST+HWC!

2800 GOSUB *RYOSETUKEI

2810 GOSUB *SEKISANL

2820 GOSUB *SANPSETUKEI

2830 KOSU=EON:GOSUB *SEKISAN2

2840 GOTO 3490

2850 GOSUB *SANPSETUKEI

2860 KOSU=EON+1:G0SUB *SEKISAN2

2870 GOTO 3490

2880 ST=UD+Z#%28T-8Q3P-SCI

2890 GOSUB *RYOSETUKEI

2900 GOSUB #SEKISANIL

2910 GOSUB *SANPSETUKEL

2920 KOSU=EON+1:G0SUB *SEKISAN2

2830 GOTO 3480

2940 I'F UD+Z*2ST)SCI THEN 2880 :'----+ 30 B 42 & &

2950 GOSUB *SANPSETUKEI

2960 KOSU=EON1+1:GOSUB *SEKISAN2

2970 GOTO 3490

2980 ST=UD+Z*ZST-SCI

2990 GOSUB *RYOSETUKEI

3000 GOSUB *SEKISANI

3010 GOSUB *SANPSETUKEI

3020 KOSU=EON1+1:60SUB %SEKISAN2

3030 GOTO 3490

3040

3050 '---- D(PROO B H ---

3060 IF Z*ZST(=SCI+(PR-HAF) THEN 3120 :'---F %

3070 ST=SCI+(PR+HAF)-2#%2ST

3080 GOSUB *RYOSETUKEI

3090 GOSUB *SEKISANI

3100 GOSUB *SANPSETUKE!

3110 FOR K=1 TO 3:TVD(K)=TVD(K)-VS*CD(K):TV(K)=TV(K)-VS:NEXT K

3120 IF EON(DEON1 THEN 3350 :'---+ %

3130 IF WCI+UD+Z*ZST(=(PR-HAF) THEN 3170 :’~----F 3% BY 3 12 10 &

3140 IF (PR-HAF){WCI+UD+Z*ZST AND WCI+UD+Z+ZST((PR+HAF) THEN 3200

3150 IF (PR+HAF)(=WCI+UD+Z*ZST AND UD+Z*ZST{(=SQ3P+SCI+(PR~HAF) THEN 32
60

3160 IF SQ3P+SCI+(PR-HAF)(UD+Z*ZST THEN 3290

3170 GOSUB *SANPSETUKEI

3180 KOSU=EON:GOSUB *SEKISAN2

3190 GOTO 3490

3200 ST=WCI+UD+Z*ZST-(PR-HAF)

3210 GOSUB *RYOSETUKEI

3220 GOSUB *SEKISAN1

3230 GOSUB *SANPSETUKEI

3240 KOSU=EON:GOSUB *SEKISAN2

3250 GOTO 3490

3260 GOSUB *SANPSETUKEI

3270 KOSU<EON+1:G0SUB *SEKISAN2

3280 GOTO 3430
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A

ST=UD+Z*ZS8ST-SQ3P-SCI-(PR-HAF)
GOSUB *RYOSETUKEI
GOSUB *SEKISANL
GOSUB *SANPSETUKEI
KOSU=EON+1:G0SUB *SEKISAN2
GOTO 3480
IF UD+Z#Z8T{=SCI+(PR-HAF) THEN 3380 :'---+ SIBY B 1 F X
IF SCI+(PR-HAF){UD+Z%ZST AND UD+Z*ZST(SCI+(PR+HAF) THEN 3410
IF SCI+(PR+HAF){=UD+Z*ZST THEN 3470
GOSUB *SANPSETUKEI
KOSU=EON1+1:G0SUB *SEKISAN2
GOTO 3490
ST=UD+Z%ZST-SCI-(PR-HAF)
GOSUB *RYOSETUKEI
GOSUB #*SEKISAN1
GOSUB *SANPSETUKEI
KOSU=EON1+1:G0SUB *SEKISAN2
GOTO 3490
GOSUB #*SANPSETUKEI
KOSU=EON1+2:G0SUB *SEKISAN2
NEXT Y1
NEXT X1
FOR K=1 TO 3:TLVD(L,K)=TVD(K)/TV(K):NEXT K
NEXT 2
NEXT Y
NEXT X
fe--- EREVYHME, UNOBEEHE ----
CO$(1)="Z Ml % :CD$(2)="% (A M " :CD$(3)="L B & °
FOR K=1 TO 3
SIGMAX#=0:SIGHAX2¢=0
FOR S=1 TO L
SIGHAR#=SIGHAXKS+TLVD(S,K):SIGHAK2#=SIGHAX2+(TLYD(S,K)"2)
NEXT §
AVERAGE=SIGMAX#/L:AVERAGE(J,K)=AVERAGE
STD=(SIGHAXR2%-(SIGMAXE 2)/L)/(L-1)
IF STDCO0 THEN STD=0
STD=SQR(STD): STD(J,K)=STD
SA=PD-AVERAGE:EIKYO=(PD-AVERAGE)/PD*100:EIKYO=INT(EIKYO*100+.5)/1
00:SA(J,K)=SA:EIKYO(J,K)=ELKYO
LPRINT TAB(12); CD$(K);TAB(28); AVERAGE; TAB(43);STD;TAB(57);SA;TAB(
75);EIKYO:LPRINT
NEXT K:LPRINT
NEXT J
FOR K=1 TO 3

LPRINT TAB(5);" ',C $CK); LPRINT
LPRINT TAB(11); " & B & (mm)’ TAB(24) TEFE B E (nm)” s TAB(44);
(59): LM% — at W o 3 - LNV - 0EE%) LPRIN

H | % *; TAB
T

FOR J=1 TO 7:PD=2"J
I[F PD>=SD THEN 3780
IF PD)>=SPL THEN 3780
LPRINT TAB(12);PD;TAB(23);AVERAGE(J,K);TAB(39);STD(J,K);TAB(53);S
ACJ,K);TAB(70); EXKYO(J K)
NEXT J:LPRINT
NEXT K:LPRINT
LPRINT :LPRINT :LPRINT
NEXT I
NEXT SPL
END

*SETUDANI:  ---Fk 75 2 38, CBN:4J M + 3 &%
LS=WCI+UD+2*28ST
GOSUB *SEPASETUKEI
IF EON=EON1 THEN CBN=M ELSE CBN=H
FOR K=1 TO 3:VL1(K)=VS*CD(K)*CBHN:NEXT K
V1=VS*CBN:CBN1=CBN

RETURN

*SETUDANZ: ---TF A £ i
LS=PD-WCI-Z2*ZST
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3930
3840
3850
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
41860

4170
4180
4190
4200
4210
4220
4230
4240

4250
4260
4270
4280
4290
4300
4310
4320
4330
4340

4350
4360
4376
4380
4390
4400
4410
4420

4430
4440
4450
4460
4470
4480
4490
4500
4510
4520

4530
4540
4550
4560
4570

GOSUB *SEPASETUKEI
FOR K=1 TO 3:VL2(K)=VS*CD(K)*N:NEXT K
V2=VSxN

RETURN

*SETUDAN3:  ---F / + 8 (%)
LS=UD+Z*2ST-SCI
GOSUB *SEPASETUKEI
IF EON=EON1 THEN CBN=N ELSE CBN=M
FOR K=1 TO 3:VL3(K)=VS*CD(K)*CBN:NEXT X
V3=VS*CBN:CBN3=CBN

RETURN

*SETUDANA: ---F A+ 88 (%)
LS=Z*ZST-SCI
GOSUB *SEPASETUKEI
FOR K=1 TO 3:VL4(K)=VS*CD(K)*M:NEXT K
V4=VS*H

RETURN

*KEISANI
VLO=VL*PD*TNO:VO=VL*TNO:VLOD=PD*TNO: ' ---% 2 +
Cee--HI WM (EH L, FH 1)

GOSUB *SETUDANI

GOSUB *SETUDAN2

FOR K=1 TO 3:TVD(K)=TVD(K)+VLO+VL1(K)+VL2(K):TV(K)=TV(K)+VO0+V14V2:NE
XT K

RETURN

*KEISAN2
VLO=VL*PD#TNO:VO=VL*TNO:VLOD=PD*THO: ---% & + 31
Te---GIBFE® (EH 2, FA L)

GOSUB *SETUDAN1
GOSUB *SETUDANS
GOSUB *SETUDAN2

FOR K=1 TO 3:TVD(K)=TVD(K)+VLO+VLI(K)+VL3(K)+VLZ(K):TV(K)=TV(K)+V0+V
1+V3+V2:NEXT K

RETURN

*KEISAN3
IF EON=EON1 THEN TNO1=TNO+M ELSE TNOI=TNO+N
TNO2=TNO1-M
VL0=VL*PD*TN02:V0=VL*TNOZ:VLOD=PD*TN02:’---%1%;tiﬁ

- R (EHl---% . F H :2)
GOSUB *SETUDAN3
GOSUB *SETUDAN2
GOSUB *SETUDAN4

FOR K=1 TO 3:TVD(K)=TVD(K)+VLO+VL3(K)+VL2(K)+VL4(K):TV(K)=TV(K)+V0$V
3+V2+V4:NEXT K

RETURN

*KEISAN4
IF EON=EON1 THEN TNOI1=TNO+M ELSE TNOl=THNO+N
VLO=VL*PD*TNO1:VO=VL*TNO1:VLOD=PD*TNOLl:’' ---55 2 + #

oUW R (R H 1%, F 1)
GOSUB *SETUDANS3
GOSUB *SETUDAN2
FOR K=1 TO 3:TVD(K)=TVD(K)+VLO+VL3(K)+VL2(K):TV(K)=TV(K)+V0+V3+V2:NE
XT K
RETURN
*KEISANS
TNO2=TNO-M
VLO=VL*PD*TN02:V0=VL*TN02:VLOD=PD*TN02:’~--%§Q_t:%
ee-- It MOEE (EF2, FH2) --
GOSUB *SETUDAN1
GOSUB *SETUDAN3
GOSUB *SETUDAN2
GOSUB *SETUDAN4
FOR K=1 TO 3:TVD(K)=TVD(K)+VLO+VL1(K)+VL3(K)+VLZ(K)+VL4(K):TV(K)=TV(
K)+VO+VI+V3+V2+V4:NEXT K
RETURN

*SEPASETUKEI

VS=PI*(LS*LS*PE—(LS*LS*LS)/3):A1=Z*SQR(PR*PB—(PR~LS)“2)
IF LS)>=PR THEN AST=PD ELSE AST=Al
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4580 CD(1)=(2%AST+LS)/3:CD(2)=2%(3%VS/4/P1)"(1/3)

4590 IF LSYPR THEN 4610

4600 YB=SQR(PR*PR-(PR-LS)"2):XB=-1%(PR~LS):G0T0 4620

4610 YB=SQR(PR*PR-(LS-PR)"2):XB=LS-PR

4620 IF LS(=(PR-TP) THEN CD(3)=YB%*SQR(2)

4630 IF (PR-TP)CLS AND LSC(PR+TP) THEN CD(3)=(PD+(XB+YB)*SQR(2))/2
4640 IF (PR+TP)<{=LS THEN CD(3)=PD

4650 FLG=0:'---1F NO 5960,8130 oW {% & b
4660 RETURN

4670 '

4680 '--- Y vy Y Sy LMo HER. BHE ---

4690 *SANPSETUKEI

4700 VS=B(I1,J,0)+B(1,J,1)*D+B(1,J,2)%D*D+B(1,J,3)*D*Dx*D

4710 XA=(SR*#SR-PR#PR+X1*X1)/2/X1:XB=RA-XI:XA=INT(XA%10000)/10000:SR=INT(S
R*10000)/10000:YB=SQR(SR*SR-KA*XA)

4720 IF D)>=PR THEN AST=PD ELSE AST=Al

4730 IF RAD>XD THEN A2=PD ELSE A2=2%YB

4740 CD(1)=(D+AST+A2)/3

4750 IF VS)0 THEN CD(2)=2%(3%VS/4/P1)"(1/3) ELSE CD(2)=0

4760 IF -PR{=XB AND XB{=-TP THEN CD(3)=YB*SQR(2)

4770 IF -TPC(XB AND XB(TP THEH CD(3)=(PD+(XB+YB)*SQR(2))/2

4780 IF TP(=XB AND XB{=PR THEN CD(3)=PD

4790 RETURN

4800

4810 *RYOSETUKEI

4820 IF D{=PR THEN 4840

4830 LE=SQR(PR*PR-(PR-ST)"2):G0TO0 4930

4840 LE=SQR(PR*PR-(HAF-ST)"2)

4850 LG=PR-D:GE=LE-LG:" --- D(=PROD i &

4860 LF=XI-(SR*SR-LE*LE+XI1*X1)/2/X1

4870 IF (LE*LE-LF*LF)>0 THEN 4830

4880 PQ=0:G0T0 4900

4890 PQ=2*SQR(LE*LE-LF*LF)

4900 POQMHAN=PR*PR-(XI-(SR*SR-PR*PR+XI1*X1)/2/X1)"2

4910 IF PQMHANCO THEN PQMHAN=0

4920 PQMH=2%SQR(PQMHAN):' ---ST=HAF®D B @ PQ(PQM MAX)

4930 IF D)=PR THEN 4950

4940 IF ST)=HAF THEN AO0=D ELSE AO=GE:GOTO 4980

4950 IF ST((PR-HAF) THEN A0=2xLE

4960 IF (PR-HAF){(=ST AND ST(PR THEN AO=LE+(D-PR)

4870 IF ST)=PR THEN AO0=D

4980 IF D)=PR THEN 5000

4990 IF ST(HAF THEN A2=PQ ELSE A2=PQM:GOTO 5010

5000 IF ST{PR THEN A2=2%LE ELSE A2=PD

5010 CD(1)=(ST+A0+A2)/3

5020 KEI=PD/20

5030 IF D{3*KEI THEN K=1

5040 IF 3*KEI(=D AND D(5#KEI THEN K=2
5050 IF 5*KEIC(=D AND D(7*KEI THEN K=3
5060 IF 7#KEI(=D AND D(9*KEI THEN K=4
5070 IF 9*KEIC(=D AND D(I11%KEI THEN K=5
5080 IF 11*KEI{(=D AND D(13*KEI THEN K=86

5090 IF 13#*KEI{(=D AND D(15%KEI THEN K=7

5100 IF 15%*KET1(=D AND D(17*KE! THEN K=8

5110 IF 17+*KEI{(=D THEN K=9

5120 VS=ACI,J,K,0)+ACT,J, K, 1)*ST+A(1,J,K,2)*ST*ST+A(1,J,K,3)*ST*ST*ST
5130 IF VS)0 THEN CD(2)=2%(3%VS/4/P1)"(1/3) ELSE CD(2)=0

5140 *

5160 "--- ¥ v 7 5. NV -y WMAOYIWICLs tHRERMLEHE -~
5160 RUT=PI/180:DPR=D-PR

5170 IF TP(D AND D{=PR THEN 5250

5180 IF PR(D AND D{(=(PR+TP) THEN 5520

5190 IF D)PR+TP THEN 5660

5200 ’

5210 '"---DEM (D<=TP)

5220 H=1-(GE/ST):A=ATN(H)

5230 CD(3)=8ST#COS(A):GO0TO 5750

5240 *

5250 ‘--- DEM (TP<D<=PR) ---

5260 IF LG=0 THEN 5300

- 118 —



B 0= VP A X B LA E R TOWE - ST Y 2%

5270  H=HAF/LG
5280  RDA=ATN(H)

5290 u?mwmnuuwunmwnmmomm:ungﬁﬁﬁm@ﬁﬁﬁmwﬁ
b=

5300 RDA=PI/2:A2=0

5310 IF ST)(AZ+HAF) THEN 5380:' ---{# 4 5 % ~

5320 IF ST=GE THEN 5330 ELSE 5340

5330 CD(3)=ST:G0TO0 5750

5340 IF ST)>GE THEN 5360

5350 RDA2=ATN(1-ST/GE):CD(3)=GE*COS(RDA2):G0TOQ 5750
5360 RDA2=ATR(1-GE/ST):CD(3)=ST*COS(RDA2):G0TO 5750
5370 '

5380 - R A R

5390 DIM DIG(180),DIF(180),MSA(180)

5400 RDA3=ATN((HAF-ST)/(D-PR~-GE))

5410 RDA4=PI/2-RDA3:NN=0

5420 FOR II=RDA4 TO RDA STEP RUT

5430 NN=NN+1

5440 DIG=ABS((-1*HAF-TAN(II)*(D-PR))/SQR(TAN(II) 2+1))
54560 DIF=ABS(((ST-HAF)+(D-PR)/TANCII))/SQR(1/TANCII) 2+1))
5460 DIG(NN)=DIG:DIF(NN)=DIF:MSA(NN)=ABS(DIG-DIF)
5470 NEXT 11

5480 - B0 U Y - F

5490 GOSUB *MINRESERCH

5500 CD(3)=PR+(DIG+DIF)/2:ERASE DIG,DIF,MSA:GOTO 5750
5510 ’

5520 '"--- DEWM (PR<D<=(PR+TP) ) ---

5530 IF ST(=(PR-HAF) THEN 65540 ELSE 5560
5640 LS=ST

5550 GOTO *SEPASETUKEI

5660 CZ=SQR(PR*PR/(1+(HAF/DPR)"2)):' ~~-C A 0 Z & i
5570 IF (PR-HAF)(ST AND ST{(=CZ THEN 5800

5580 IF CZ{ST AND ST{(=PR THEN *SESEN1

5590 IF ST)PR THEN *SESEN2

5600 "e--EH AR

5610 LEO=SQR(PR*PR-(PR-ST)"2)

5620 GEO=LEO+DPR:LSO0=ST-(PR-HAF)

5630 RDA2=ATN(GEO/(GEO-LS0))

5640 CD(3)=GEO*SIN(RDA2):GOTO 5750

5650 '

5660 "--- DEM (D>PR+TP) ---

5570 FLG=1:L8=ST

5680 IF (PR-HAF))>=ST THEN xSEPASETUKEI! ELSE 5690
5690 IF (PR-HAF){ST AND ST{(=PR THEN *SESEN1 ELSE 5700

5700 A=2:B=4%DPR/SQR(2):C=2*¥DPR*DPR-PR*PR:' --~ A,B,Cit 2 KAERNOHK
5710 IF (B*B-4*A*C){(=0 THEN 5740
5720 Y3=(-1*B+SQR(B*B-4%A*C))/(2%¥A):Y3=ABS(Y3):' --—- Y 3 i A oo

5730 IF PR(ST AND ST((PR+Y3) THEN *SESEN2 ELSE 5740
5740 FLG=0:IF D)>=ST THEN CD(3)=D ELSE CD(3)=ST

5750 RETURN

5760

5770 *SESEN1

5780 DIM DIG(180),DIF(180),HMSA(180):NN=0

5790 IF FLG=1 THEN 5820

5800 RDA=ATN(DPR/HAF)

5810 RDA4=ATN((PR-ST)/LE):GOTO 5830

5820 RDA4=ATN((PR-ST)/LE):RDA=PI/4:' -~~~ DYPR+TP

5830 FOR II=RDA4 TO RDA STEP RUT

58490 NN=NN+1

5850 IF I1=0 THEN 5880

5860 DIG=ABS(ST-PR+DPR/TAN(CII))/SQR(1/(TAN(CII)"2)+1)
5870 DIF=ABS(ST-PR+TAN(CII)*LE)/SQR((TAN(II)) 2+1):G0T0 5890
5880 DIF=0:DIG=ABS(DPR)

5890 DIG(NN)=DIG:DIF(NN)=DIF:MSA(NN)=ABS(DIG-DIF)
5900 NEXT I1

5910 GOSUB *HMINRESERCH

5920 CD(3)=PR+(DIG+DIF)/2:ERASE DIG,DIF,MSA:FLG=0
5930 RETURN

5940

5850 *SESEN2
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5960 DIM DIG(270),DIF(270),HMSA(270):KN=0

5970 IF FLG=1 THEN 6000

5980 RDA=ATN(DPR/HAF)

5990 RDA4=ATN((PR-ST)/LE):GOTO 6010

6000 RDA4=ATN((ST-PR)/DPR):RDA=PI/4:’ -—~ D)PR+TP
6010 FOR II=RDA4 TO RDA STEP RUT

6020 NN=KN+1

6030 IF II=0 THEN 6070

6040 IF I1>0 THEN 6090

6050 DIF=ABS(ST-PR-TAN(CII)*DPR)/SQR(TANCITI)"2+1)
6060 DIG=ABS(DPR/TANCII)-HAF)/SQR(1/(TANCII)"2)+1):60T0 6110
6070 DIF=ABS(PR-ST):DIG=ABS(DPR)

6080 GOTO 6110

6080 DIG=ABS(ST-PR+DPR/TAN(CITI))/SQR(L/(TANCIT) 2)+1)
6100 DIF=ABS(ST-PR+TANCII)*LE)/SQR(TAN(II) 2+1)
6110 DIG(NN)=DIG:DIF(NN)=DIF:MSA(NN)=ABS(DIG-DIF)
6120 NEXT I1

6130 GOSUB *MINRESERCH

6140 CDK=PR+(DIG+DIF)/2

6150 IF D(ST THEN 6180

6160 IF CDK=)>D THEN CD(3)=D ELSE CD(3)=CDK

6170 GOTO 6130

6180 IF CDK=>ST THEN CD(3)=ST ELSE €D(3)=CDK

6190 ERASE DIG,DIF,MSA:FLG=0

6200 RETURN

6210 '

6220 *MINRESERCH
6230 FOR II=1 TO NN:N3=1

6240 FOR JJ=1 TO NN

6250 IF MSA(IT){=MSA(JJ) THEN 6270
6260 N3=N3+1

6270 NEXT JJ

6280 IF N3=1 THEN 6300

6290 NEXT I1I

6300 DIG=DIG(IT):DIF=DIF(IT)

6310 RETURN

6320 *SEKISANIL

6330 FOR K=1 TO 3

6340 TVD(K)=TVD(K)+VS*CD(K):TV(K)=TV(K)+VS
6350 NEXT K

6360 RETURN

6370 *SEKISAN2

6380 FOR K=1 TO 3

6390 TVD(K)=TVD(K)+VS*CD(K)*KOSU:TV(K)=TV(K)+VS*KOSU
6400 NEXT K

6410 RETURN
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