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ABSTRACT

The purpose of this research is to utilize reliability engineering theory to investigate
the effects of uncertain factors on the degradation of lithium-sulfur batteries. A Markov
process model is constructed to describe the capacity and capacity degradation of the
battery and evaluate the distribution of its remaining life. A four-state model is found to
be able to describe the fading curves of most lithium-sulfur battery systems having
different cathode materials. It gives detailed insights into the fading mechanisms of
lithium sulfur cells. The model is then used for the analysis of life distribution and
reliability of the battery based on test or observed data. A warranty analysis of the battery
is also presented. It is found that the proposed Markov model is able to describe the
reliability of various kinds of lithium-sulfur battery. It is also verified through the model

that metal oxide has a positive effect for lithium-sulfur batteries with regard to their lives.

Keywords: Lithium-Sulfur Battery, State of Health, Degradation, Remaining Life,

Markov Process, Reliability Analysis,
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e e
Load /Charger

B 6 42FT % 3T T &R
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2-5 % pw AR

Bﬁ?g?ﬁﬁﬁﬁﬂﬁ»<*ﬂﬁﬁixvﬁé%ﬁﬁﬁﬁﬂ%ﬁﬁﬁﬁ%
[202122] 0 HARBU L BEFETHTA P BE B HL L 0 0
"UOSEISILEEH kR M RRIE R A B F R RRENE  FELD S
ﬁlﬁﬁfié B %ﬁ;:&_fx?ﬁp\ FE 6375 =0 o

IR A o BB R RILG O L SR AR T 1 26 T R

T AT o R[BIHARL f R RIS URRIEAE Y LA A% - D

RISHALR RS RIL L A#H > 220 T4 SEIMCILH A BT~ R RIS AR TR
Bl > kA g T P 4R AT R 0 R Y R R R
¥ AP e ‘g;é—'_ﬁ'w”fﬂt—ﬂkl%%“*-‘?lﬂ’ﬂ Le o K 2o

GREPHAEY P RGPFE > DTS FERENE PR B AR SR

RIS 2 FERIL G 0 P W e RS v R > 89 0 Arrhenius 03] 5 A
FARGF R 4o 2 orit .

Toshiba e ¢ ¢ & 17 Hgppeda 2 oo e & #1030 279 7 2404 F 5 [5]:

—40498
=1.544x10" exp(———)t 2.4
Qloss p(83143T) ( )

Hoe T %, ?ii‘m_)iith\Wlquff‘%fm y H x5 08 o—\(22)6 —JF% s R &)
%% 40498(0/mol) - #m T AT h- I F R dp ik
Ira Bloom % # ¥[24]i¢ {77 &7 FREERT T# FIF NP %L A4 > %E

TR R R e Bt R RATHA HHO DA RE REFETRRET SRS

P

‘/‘_W_ f; —’i &g l//
loss RT '

# oo Cug & o #1247 (area specific impedance, ASI) & # i £ > ¥ =5 Qdr

Watt; AL s 8 E it " HE-2 BB S RAFMF B -t H
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SOLPETZ APER e 2 oE 0 - R TE B 5120 ANERVZ T
L@a%lﬁiﬁ%%&rm%o

JohnWang % % - [25] &> IraBloom % 4 ch#= 3 > 3% 1 5 12 Ah-throughput = %

BAEFEHT 0 BT ERENEIL R LR R EFE > B0 LR R
RRE SR PTS E G BRI A 0% N SR L B R
Qu=AOXP(=2) (A 256)
RT
P AR EE BT FERT DA AT R A B SY EN Q240K -

Toshio Matsushima % %‘?Jﬁ [25]F7 3 7 * A48T ¥ chla £ FHRFRF £ D
3 REEFRL/22 3%
1
Q... =K, -t2 (2.7)
He o K, 5 th#c o JRIE_Arrhenius 7=

2 Arrhenius $3] 5 A# > Huolin Li % & 4 [26]13 95 4pp 42T 2 & & A% T
oo #4007 0™ Arrhenius 3 E #5273 -

AT 7
Qs = (@€ +b1” +c)n (7m0 (2.8)
R S 34t T SHIE-T X PN SUEAE U TN NN BN
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AOEERE JATAASES 5o SR EHE T L BAMMEF o ¢
RTINS N

"E
EHE TR 0 1R SIGR R BT -
FERAPMIER

TR S {4 BRI GB-6583 i A 5 AP D4y A S B

it

SR s RO E N RS R G i 4 e

- BT AP AT R AT RS - S REFKA AL

?lf’rf%,?%&;;lf%,mgﬁ;?{?iﬁa;agy SR 3 v A1 == A e N
FREAIERHECEAIT R HASG T 0 T RIEAF jeAkdE o ¥ EX e RorY 3
o PUERRE Y (AT R EFEEID) KB FER KRR f&.
AFT RAHARR 0 A BT MR &R T ﬂ* ZEE DO Y S %
A SRR B 2 TR oo blde- ST AR RN LT
E el :Tjﬁ;ix? A7 deh; Rl - ‘i%fiéil‘ﬁi&% B g & pk
J’ﬁfgﬁ‘uiﬁéﬁilmé_ Fe o - BRI R A AT

KR &R ESF LA R FHAEASPR LR ST EXORHRR -
AR AR S B T A KA he S HA ST AR Elow
EONE T RASET BT IR ERUHOFEE TR TPER P 2B E (A
FEOCEA R AR RS A RA ST o blde A B AR YR o F 5B
B4 & BRI RN TR

AFRFRERY T AR TR FT AP T 4L H T o

TR R T i‘ﬁ”&é%ﬁ?@ﬁ%% FREZ T S THRRT ARG O

B R IR g * > s clid B ERASFN AR BIFE TR
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Wl FAGRE 7 VB 43R % 2] 3 A K R ESH R RIS R T
WH BRI AR TRARFY  XERT EMAARNE T 0 SEHEZ
FAROTRT Ao~ PR EFEL e R

EoBMHEFHEP > TEH L ,ﬁ_;’;?me{l’ﬁ—?ﬂg&ﬁ“/ '

Bt Bl oo R SRR 1 ARE PAISIT ARG R LR AL E

W3R A RS R SRS 41 )
EMfav iRz EL o

FRERMA

wi&z@wﬂﬁﬁ BBt o RBAT R R R HET R AT
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A
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C
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h
L Aokehfgif @ A2 T A S AN FILIF BN 2R L - 74 S &R 2

=2
N

(s
o

2. WiohE b REAFEIRCELRMTASY LR > FR Y BFFALEE S

Z & ¥ (Useful life period) » B¥ B & R & 3 &

o

&l \

3 BBOEF I EFASLR T ERY FIEIIINARERE A L] TR
TIRCER Y BE CRRIEEE > TR A SR R Y E R MIRR

PEFE s AL AR AT RA T 2

3
¥a
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<

|1

! -—
3
\\\?{r
ol

Blfaras g @A o v P AR 1 ARR

¥V RR KT I M

DA R T AR Sk &7 2 [28] 0 B BE ) S Ao

R(t)= Pr{& - (3.1)
HALZAELTARFEFp > JRA A2 r ¥ vy p A9 T Lugip ¥l
FoF AR AL F TR T2 TGRS AR A2 EE TR

Sl LT Z R
1. RO)=1: tt=0p 27 %4 5 1

2. imR()=0 » AFFART*EG<F  E7HAES 0

3.I>RM) >0 HF A EA 0P 12 F o
FF ST A SR AP TR R R R
Kolmogorov # & 3 kgef F e » 27 (P,3,Q)5 - ##F 2 & (Probability

Space) » ¥ & &_TF A iE 2

P(A)>0, Ac3 (3.2)
P(Q) =1 (3:3)
VA €T, and ANA =4, Vi¢j:>P(LnJAi):Zn:P(A) (3.4)
i =
-~ HERAZFQI LR ROQORBIEEXG L TR X Q1 g R
F o X Qo>RK T 7iE 2
VX e R {w| X (0) <x}e T (3.5)

F X(Q) = - 7 #f & (CountableSet) - RIA X % 3tz (Discrete) S ¥ #ico £ > R

Fp(X) & X 2 5 5 & &#c (Probability Mass Function, PMF) 5 % & T if 2

p(X) =P{e| X (@) =x}) (3.6)

p(x)>0, vx=0,12,... (3.7)
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> p(x-1 (38)

S BACERREX LWL () HREHK (7)) AT

u=E(X)= Y X p(x) 39)
o =Var(X) = (% 4" p(x) (3.10)

X(Q) % - » 7 #% & (Uncountable Set) > Rl X % i# 4 (Continuous) S #% %
o £ RIFF(X) 5 X 2 % f# 4 fie i (Cumulative Distribution Function, CDF) -

EHF) #s > Te @

F(x: RO{ &<( (3.11)
f(x):di{Hx)} (3.12)
X

Al f(X)fE 5 X 2 5 % & Sofc (Probability Density Function, PDF) > ¥ PDF 7% &

TOEE

f(X)>0, —o< X< (3.13)

r f(x)dx =1 (3.14)
Pk BRI EX 2D B SR A B R KT
= E(X):J:x- f (x)dx (3.15)

o? =Var(X) = jjo(x— )%+ £ (x)dx (3.16)
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ERAEC R RIS R e DR i e s VA
1. ¥ &4 pe (Normal Distribution) : x #i¥ % #74 fe (Gaussian Distribution) - 3+

SHP B RAA M N EAR RS RA SHy A AT S8

1

\/ 2no

| (x=p)”
PDF = f (x) =( )e [ 20 } (~00 < X < 00) (3.17)

(t=p)

)j e[Z" }dt—CD( ) (3.18)

CDF = F(x) =(

ﬁ

p=02 of =1 PIALIFREF 4 fe -
2. 4p¥c~ pe (Exponential Distribution) :dpficA fe ¥ * 2 H 24 % FhA 5 E 64
,J,)T}Kgr'}\z Jg uiﬁg&}q%,mb%i,uﬁ&g,ﬁﬁgig &%,\E{Lﬁ

AR ST

PDF = f(t)=1e™ (0<t<wo) (3.19)
t

CDF =F(t) = [le “du=1-e™" (3.20)
0

3. & ik fe (Weibull Distribution) @ & e fed B* 2+ ~ BRI 1 EpH A

#ic> & 5 71 A58 %¥c (Shape Parameter) ~ = B %

\\?@r

PEPFER S o 3 - 2 s =
#c (Scale Parameter) -~ F® #=%#c (Threshold Parameter) » H ¥ Ak S d & & & o0

Boo U RAY MR AR E G F Ak S 1 T 0 gy s

\\\?{r

TR REAFEEL RRY R R SR SR ) AR Ak
AL S “HEl e S R0 F k& (Characteristic Life) 5 P S dic & 4 4
T 02 B enfp £ =4 > 475 gt#;: R JR R PRAEE > WM E Y Rafem 5 0 0

ST 41k T B o T R L 0§ 08 F T S ek
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PDF = f(x) =2 (X Ov516 " (x50) (3.21)
a

X—0

CDF =F(x)=1-¢ 7 ) (3.22)
Bo g iapkddi: i R4 05 PiESK
4. ¥~ fie (Logarithmic Distribution) @ $tfics fie 1 42 b F @ * $H¥# ¥ & 4 fe
(Lognormal Distribution) 14 % $+#-i= % - & & fe (Log-Location-Scale Distribution)
AR BT R X BB IR ¥R A BIFL A e S il B ape o 2

F B S AT S

PDF = f (x) = ( )e[(m;“ﬂ (3.23)

1
270X
CDF =F(x) :¢{(In+‘_u)} (3.24)
logT =u+oe 23 ¥#c-=%8-% B &~ fedd Lawless 2003 #73& d) e B 2 &K e
T EBRASES TS A mE L
(3.25)
PIFLy A pe s -3 -2 R AR PR A RSO T T2 F PDFE=f(x) =

Y=g(X) #*¢ g i ¥ 3H (Monotone function) - B

PDF = g(y)—f(g‘l(y))l g YY) (3.26)

(¢
i
gl
g
A
“
Riad
#=

, T oo e . ,
Fy=(—) 5 48 Gamma A fie > PIT 5 = %8k Gamma 4 fie
a

InNT —u
O

SRR A A pe o BT S HHECE LA fR
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A ARAd PRA TR RFRETS N Esa S LRI e AN (T
SFEPH R LFEM AT EARAN TN 0L N TR g kT

EN J&ﬁ %}ﬁu‘f A~k

35 BF XA EARM 1

*iEfp e s A0 R #EE R Andrey Markov p 1906 & 3 41 > A 1936 &
Ed RR#KE 7 Kolmogorov 484 15 » BiZE8* AzF SA4ER Y - H A R E A KA S
Be o - REEST Y - - B#EF i3 v - BREipER 22 55
?ﬁﬁ?a#%{ﬁ’T—%%@E@ﬁ%ﬁﬁ%@’ﬁﬁiﬁﬁﬁﬁﬂ’N—@
FARERERT € T AP T L BT A HITS T L (Markov Property) > H B i@ * T
738 & iE[29]

PH{X 0= J X, =0 Xy =i g Xy =, Xo =i} =P, (3.32)

LD YD ST IR AR 5 T S I P I -0l R A o
moR R BT OGRGE RS JOESRE T 0 F B T EMSEL ((Transition

Matrix) - #-P & =L g0 (7

ij

Pll P12 Plk

—

(3.33)

K973 kA env g dice ¥ 2b o aprd @ & - 51]%%?3‘1;;— B UE - 77w B
PFe R PB4 TR
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u =>0,1=12,..k

du=1

(3.34)

g ;¢ (3.26) - ¥ f1* Chapman-Kolmogorov equation ¥ | B 7% 5% :

pn|+ n_ ""p 1 ”p (3.35)

B" 5 B M L B [ 5 R N R 2 AR 2 S
SREZEBBFLTRFAFLLT 0 RBSRF TRES
f
XP." =X (3.36)

wE 0 L A Ak i e £ (Initial Stare Vector) > w £ ¢ & - A& &

RARBHALBFE A X 5o Ao R LA GBS HAP BEL L
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36 5V % {2 FAMF
FPAERET XA FEHAZEHEL S P Ny PF B ORI - B H T

Er

i gl =T (3.37)

WRAEELT 2 5 - 7iap% > ¥ 230 - BT Bt - 5o o fLIES T LF
Az chf% ¥ & fe (Stationary Distribution) - gt #F > A8 ¥ X iEfEP o §F F - LiE
SAKRE BRI ATREN o T AL R B - R UR R
(Absorbing State) © 5 ¥ 2 dE2E 5 11T A fAgE

1L 1% b R

S

2. FipiEmbeiokl o B UL REEFIATRE -

PIF%5 v & @A x LT o b ¥ 4 542 (Absorbing Markov Process) - @ %8 ¥ 4

>

PR B FEF L MA R G R RERE BT e H R
7‘ o
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£7 Fg i 5o A & R Al

AEEBFRNP TR - 2R TR Y o F XA RTE PRI FRERES
F’g&]\ﬁ ”:‘]i,ﬂq—’\«i.,\/m@ﬁi\:‘ g#{ﬂl@_ﬁéﬁiﬁl‘iﬁg@ﬁi,l}‘]ﬂ_bj\éﬁ?ﬁﬂlit

B 7 X i§42[28] (Markov process) #7af # i 4Em & » 57 X EARIIRAMT 4 B

-

Jf# IR ft_‘;_fﬁ’-i— =X fu%iﬁ?%}ﬁﬁ\,{; , ??i%“ c ILIEIDH R S AuE bl
WAFEiA > 7 KB KR 2 THD DR R

LRI O SR R
PR AT P AT A AEKE2 DRI RELNREEREFED D

=

T iTEAR o P AL A ABER Fnit F i @ %ﬁﬁﬁi‘]ﬁﬁ{t Sl =8

3 [29,30] -
AEAGZBIA O F oA LEHENTEZ P RTRNIT AWIRE L
>

FRAEBRELFDEBHS S 5o e ’ﬁﬂﬁﬂzﬁ#muiﬁﬁﬁﬁug

-

AT B SR ERAERELA PSP E NS - TR g
B2 RFRFZIA I NEVAEAT T AATY BT NE - A% e

N
A

¥
[
A&k
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41 §¥ A #HC31EH
Ao AT BV A ERNAT SBE 80 ¢ e ARE AN BRI - F

o e FE S B B T& S S AR Teh Activel(Saq )k B 12 & R AR e Active2(S,s)

Al o Btk T ATAE S B g2 S b2 (B R A R 0 A IR B R
HRLALF AL TR B LR FER G Inactive(Sy) > Bt R T 5 e g

VA TR B AR € 1F bS5 8 b Activel(S,q) s Bt T = Kk i Dead(Sq)

P B ROR Rk A T AT ©

‘&r
4

LEER T RERL c TE X SR i o

X(N)% 7 &% N X A% (S404T ST A2 i o e R T A A u] &

P(x(n+1)=d [ x(n)=al1)=Py1-q

P(x(n+1)=al | x(n)=al)= Paia1 = 1-Paioa

P(x(n+1)=d | x(N)=a2)=P,,_q (4.1)
P(x(n+1)=al | x(n)=al)= Paia1 = 1-Paioa

P(x(n+1)=al | x(n)=i)=Pia1

P(x(n+1)=i | x(n)=1)=Pi»i=1-Pi_as

P(x(n+1)=d | x(n)=d)=1

B 7 57 %2637 2 B
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42 @HELB R

Bedh AL E 2 WA 2 B A PT @ T e

Sal 1:’al—>al 0 0 Pal—»d
SaZ 0 Paz a2 0 Paz d
- - 4.2
P=S; | Pa 0 P O (4.2)
Sal 0 0 0o 1

¥ P %% £Sa1, Sz Siy Sq i bt F A 6] 5 £,,(0), £,,(0), £,(0), f4(0)R] S n %

A5 b B L F 5 fy (), (), (), fa(n) » 40 £ 7

f,q (1) fa1(0)
lfaz (n)‘ _ pn lfaz(O)‘ (4.3)

o
A
=R
=R

fi(n) £;(0)
fq (n) fq (0)

TEF BEPF LTFT S A E@HSDF RS REC ()57 F K BARF SE N

Sg+ 2Li — Li,Sg
Li,Sg+2Li —Li,S,+Li,Sg_,
2Li,S,+(2n-4)Li—n Li,S, (4.4)
Li,S,+(2n-2)Li —nLi,S
Li,S,+2Li—2Li,S
LT PETR IS R R A ERR B enp ¥ B (0<C<1) 0 H ¢ 1= k=max - max 3
BETAPMT AR TIRZESE SHENT R RTEELT L EEY R T
AR TG FEN2F e R TR AR Sy B S S Tl (N)+ fa(n)
Rl N+ fa(M)™ 27 5 0T Z sg B8 5 2 4o 3y
1 A PF Sy, 0 5B N T PFTkis i Sy 285 » T 5£1(0) P

2. AedpPF Sy, 0 KN = 1}?1_‘{%\%9 i Spp 285 0 T L £,(0)Pya
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3. AsdpPFAS, N FRETIE Sy ¢ F S, - T

fa1(0)P

fi(O)Piggu = a1=d ((Pagoa)™ - (Po))™ ) (4.5)

Pssa1—Paisd

17

P 85
Ck(n) = fal(n) + faz(n) = fal(o) a{ll—>al +f32(0) anZ—>aZ +fi(0)Pirl>a1
=f, (0)PP . + fip(0)PR_,, + —22@Paimd g _p g0 (1 _p__yn) (46
al( ) al—al a2( ) a2—a2 Ps—>al_Pa1—>d(( a1—>d) ( 1—>al) ) ( . )

o x T B T T T S
T LB Cgystem(M) » 53 N =X LT I8P 0 NT» T F

=k

Bl 2 B Cy, Coes
Chax e =2 Kp 3 ipk 222 %8> P

Csystem(n)  =C;(n)+C;(n)+C5(n)+...+Cpax(n)

=maxX(fha1 + fnaz)

f a Pa -
01—1d((1 - Pa1—>d)n '(1 - Pi—>ai)n )]

Pssa1—Pai-d

= max[foa1 (Pa1-a1)"*+foaz (Paz—a2)" +
4.7)

43T R T2 AR
d 3BV A EARE G AT AR E NE - AT e F
& frif & = 22z {8 PE[Coysrem (n)] 14 % Var[Cgysrem(n)] © & x=al ™ % x=a2 7 =
PREELTF I xS NG x=d R A prER LT F  RIREXPBEYY S AR b
P AR RIS o F TR N BP0 Bk B 8Cy, Cp o Cmax 25 T A0
W2 PCsystem(n) = Ci+ Cp#+Cat...4Chax? F1 max>>30 @ Ft % #Cygrem(n) € 4%

ok O

3
-~

=

E[CSystem(n)]:maX [fnal + fnaz] (4-8)

Var[CSystem(n)]:maX [fnal + fnaz][l' (fnal+fnaz)] (49)
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$I %~ 2EndmT s Bl

PRERHELET RO BT AARY R M- T I X
oA Ky ik % gg,]v'}_?rr o PLHTA P A ET M BT oI (LB TR 0 1Y
AR 0 gt R P h AR - B IR E LGRS FRSE I

A TR o

51 &+ % #°3] S8

RS T ALY 0 5 A BARRES 7 (0), £5,(0), £4(0), Pagog,
Pazod: Pioar » HARREE ¥ A5d 00> RBdan o SR L G~ j4[32,33,34]F &
Bdp o KFPAL2BCE RN EMFE05C2 T EFH A% dkn=l 3
n=300 7 if| Hcdh & 29 % Hedp ;ga B3 0k SPSS S BcHCBER| T 8 4T 2 0
By o 0t R P BARAR TS At BT ALY o R 2 I L S
Sebastian Risse *+ 2015 & 3% 11 erf= 7 [31] - A 4p i > Flot A= 97 * 2 S
f21(0), £22(0), £a(0), Patoa, Pazoas Pinar B ¥ 2 dichp i I Hok it A > &
RN GBpR T 4 2 Slicicd 20

22 A fEudm g s Sl R

Battery
fa1(0) fa2(0) £;(0) £4(0) Pa1.a[1073] | Pap_q[1073] | PiL,q[1073]
Category
- 4£(LS) 0.42 0.20 0 0.38 2.61 35.6 0
&% 2% (Co)| 057 0.11 0 0.32 1.01 60.0 0
% 1+ 4%(TiO,) | 0.48 0 0.02 | 0.50 2.70 0 553
43 2L 4% (Ni) 0.33 049 | 0.18 0 1.18 733 312

10 By (0)F P cF A Wl om o BATN] D 4 AR RATE R A Sapde de e I o
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P IZ £,5(0),£,(0), fq(0)A1 4 7 & ARG T w BaFu T % L d 4ot o
21 Payog[1073] Tehwr el A u| kT AN T EIHEERGS B
I RESGIES BT o I Puyg[1073],Pinag [1073] 75 & 7 2 ke B i

o

APREETHY AR RS

o CH ERAN(IRNBT SRS L) MAELARR D F RN E T A @B

i

i

AN

#

5.2

&

FoR T U PIPY La1, Piroaz PLag FEMS I 30 AT F 3 E D Copgem (D)
TLAFEE S AR AR AN TR TR B8 B v BT LD
FAERS ST R ROTHEY R 4527 AP EF A FHFUARTATEE

p
TOUEW AR R HATIN A 2 Rk o
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5.2.1 SRR (LS4 g 2 14 A
ANE 3258 B9 ZREE] BRAEAEINNTFETEY AR B9 L

Bl 5 Rde s pF TR AL R T ER[32] Fd B9 T R AR Sl
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ek

TR RE AT RERTERZE TSR REYE R 12 5%

EH

TR XN ET A FRHEOY A
FAE R RMAATEF > AT (LS)E R IR AP HRE T TR {
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tefeid 0 RFIG 0 AT # (LS)E 1R 3 100%%r » & A endg s T fe T ET

il > WRTIEY R MR R I F

bR AR AT R (LS)

TRABAA TR R L 22%7 i AT RN VA2 A KGR 2
GAPLLS B R mind SR T ARG > BB 4R B B R BT
* %Paled A 1:’a2—>d e ﬁé 2 ;}g FS °
4 3 #2r 7 s (LS)E v % iE 4 28
Battery
f,1(0) f,2(0) £;(0) fa(0) P,1.4[107%] P,5.a[1073] P;_,1[107%]
Category
LS 0.42 0.20 0 0.38 2.61 35.6 0
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Bl 10 42557 5 (LS)% B #icdr il 2§ C fichd %

5.2.2 I"i’g’ :7‘#' n'-'g:‘}"' (CO):"‘_.’;,;:— “ 19 é ﬁ

A4 42 $8 Bl 11 L 5d BRAEERTEIART I EN B R HEST
R 12 5 AR AENE TS REHEHY R d B L0 FAfEd bR

BB 54 R RA ] B LA RS B A R T (0) % T

l¥§°

bt

Sun[32]F 3 7 &k EE AT A ¢ AR P AP %Y A
WAH I PEEE - E A R RN CF R R RETE  -
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%4 srig A (CO)B 7 £ A48k

Battery
£21(0) f22(0) £;(0) £4(0) P,1.q[107%] P,;.q[107%] Pia1[1073]

Category

CO 0.57 0.11 0 0.32 1.01 60.0 0
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350 -
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W11 4245 % (CO)T % £ Hickt™ ' o 4t
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B 12 427 # (CO)%¢ & ey il 22 7§ v el 1
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5n T 5 (Ti0,) B 7 % i 47 % ¥k

Battery
£21(0) £a2(0) f;(0) fa(0) P,1.4[1073] Paza[1073] Pi..[107%]

Category

TiO, 0.48 0 0.02 0.50 2.70 0 553
N oo
%ﬂ B0 & TT— Fs0e o ——
g 600 g 600 |
3 -y
[="

200 |

200
0 50 100 0 20 40 60 80 100
Cycle,n Cycle number
B 13 42rT(TIO) R 7 EHHT " d B F T "0 R
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T, 390

£ 370
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s 290

= 270

50

100

150
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200 250
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Battery
f.1(0) f22(0) £;(0) f4(0) P,1.4[107%] P,2.q[107%] P a1[1073]
Category
Ni 0.33 | 0.49 | 0.18 0 1.18 733 312
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2 Copotem (M PRACK 154 15 gy 3 FLK o i HE0r H B2 5 5 0R 21

100%

P15 SOH(N)=Csystem (n) X > # SOH(n) ™ PRACH f & F « & Q 5 R 4 7%

T B2 e R R AN HET ART ART ud T NS AT
Rsystem(N)=Pr{Q<SOH(n)]
=1,y " fq (@)dalfsorry [SOH (n)]dSOH (n) (6.2)
= " £, [SOH(m) 5ot ny [SOH (n)]dSOH (n)

bAwmed o TRUBF EFQ LA - Ak > Vg » THLFEAK

% o & K FISOH(n) PR fi A~ e » #

Rsystem(n) = PrA<SOH()] = PI[ ‘*;j;” Z] (6.3)
H¢ o pu(n) 3 SOH(N)Z # 2 ¢ o(n) 5 SOHM) B £+ Ryysrem(N)™ @ B 17 % 77
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Pr[ a-Hm Z]

o(n)

q H(n) SOH

B 17 g c#w(nNH LT 7 A
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6.2 THTH B KRMW80%E 4% TFER A

AEK T GEEKRIT SOH > 80%MF 5 4 »T o 3K ( 2 A 2efRf E oo f Lk
% = de(n) B 2 0 q=80%PF B 7 & 1k ST F B Ryystem(N) = Pr[80%<SOH(n)] 4+ /&
gk 3 ¥ 3R H n=1 1 n=300 FF ik AL T JR Roystem(N) > A7 5§ WAR 07 F R W
SOM 19 5w AT T 7 g=80%FF £ HT S 4LER T 4 Ryygrem ™ ¥ SoME 1S 6.2.1
JE D 624 ) &4 N AR LKW SRR Regstem © ¥ ¥ > ¥ 12 SigmaPlot 12.0
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6.2.1 ~R# (LS VAR A& ¥

e q=80% B i A dRARRPEd R E R R B R 19 ¥ T Aoy g T # (LS) n=0
I NIl BT AR P AR L (28T 21T B =)0 0 Fn k42
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1, R*=1(x#31 » 1 | H%T Fu x)
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11<n<42
1-0.1417n+0.0091n%2-0.0004n3+(9.0333%x10~¢)n* ’
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=0, n=42 (6.4)
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6.2.2 2Fi T % (CO)F B A4

Bl g=80% i A ARARAPF > d P E R R HE 19 ¢ ¥ #Faog saR# (CO)
N=0 % n=17 B +# FA ¥ 4817 1 (2 457 » 1 BT $ o =) £7 Fn L8550
251 f5 3 ¥ AR HABIT 1o F)pt L O H08 SigmaPlot 441 17<n<251 $A ¢ A i
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E‘RCO, system(n)’fi%?ﬂﬂ'li';’ 2V H R=1, th-l(m #I >3 BT i) e
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R

= 0,n2251 (6.5)
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TiO,, system(n) I

6.2.3 42F T # (Ti0)¥ B A 47

Bl g=80% i A TARRPF 0 FH R &R 19 % ¥ @0y T (CO)
N=0 1 n=38 p¥¥ L& ¥ AR L(2 #7 » I #eBT Fr )0 FF Fin A0 E0w
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6.2.4 ~ed (N)F AR &7

Bl q=80% £ 5 ATARRPE - d PR R AF 19 ¢TIyt (CO)
N=0 3 n=65 pF¥ L& FA4BiT > 1 (2 7 » 3 [ HET e ) &0 §Fn K ED
301 16 H 7 LB #4723t 15 Tt 2 ikt SigmaPlot 4+ %t 65<n<301 74 & A% i
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10 84%~94% 88%~97% 93%~100% | 90%~100%
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using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace Matrix

{

public partial class Forml : Form

{
int totalTimes;
double a, b, ¢, d, ee, f, g, h, i, j, k, 1, m, n, o, p, ap, bp, cp, dp, ep, fp,

go, hp, ip, jp, kp, Ip, mp, np, op, pp;

double flivl, fliv2, fs, fd;
public Forml()
{

InitializeComponent();

private void buttonl Click(object sender, EventArgs e)

{

totalTimes = Intl6.Parse(nNumber.Text);

resultText.Text = "";

a = Double.Parse(textBoxl.Text);
b = Double.Parse(textBox2.Text);
¢ = Double.Parse(textBox3.Text);
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d = Double.Parse(textBox4.Text);
ee = Double.Parse(textBox5.Text);

f

Double.Parse(textBox6.Text);

g = Double.Parse(textBox7.Text);
h = Double.Parse(textBox8.Text);
1 = Double.Parse(textBox12.Text);
7 = Double.Parse(textBox11.Text);
k = Double.Parse(textBox10.Text);
1 = Double.Parse(textBox9.Text);
m = Double.Parse(textBox16.Text);
n = Double.Parse(textBox15.Text);
o = Double.Parse(textBox14.Text);
p = Double.Parse(textBox13.Text);

flivl = Double.Parse(fliviTextBox.Text);
fliv2 = Double.Parse(fliv2TextBox.Text);
fs = Double.Parse(fsTextBox.Text);
fd = Double.Parse(fdTextBox.Text);

ap = a;
bp = b;
cp = ¢C;
dp = d;
ep = ee;
fp = f;
gp = g;
hp = h;
ip = 1;
ip =3
kp = k;
Ip = 1;
mp = m;
np = n;
op = 0;
bb = D,

for (int 1ia = 1; 1a <= totalTimes; ia++)

{
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startCount(ia);

public void startCount(int nowCount){
double result;
result = 1675 * ((flivl * ap) + (fliv2 * fp) + fs * 1 / (1 - d) * (ap - kp));
resultText.Text = resultText.Text +"n = "+nowCount+" \tresult = "+ result +

"\r\n";

double ta, tb, tc, td, te, tf, tg, th, t1, tj, tk, tl, tm, tn, to, tp;

ta = ap;
tb = bp;
tc = cp;
td = dp;
te = ep;
tf = fp;
tg = gp;
th = hp;
ti = ip;
tj =1Jp;
tk = kp;
tl = Ip;
tm = mp;
tn = np;
to = op;
tp = pp;
textBox32.Text = "" + ap;
textBox31.Text = "" + bp;
textBox30.Text = "" + cp;
textBox29.Text = "" + dp;
textBox28.Text = "" + ep;
textBox27.Text = "" + fp;
textBox26.Text = "" + gp;
textBox25.Text = "" + hp;
textBox24.Text = "" + ip;
textBox23.Text = "" + jp;
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textBox22.Text =

textBox21.Text =

textBox20.Text =

textBox19.Text =

textBox18.Text =

textBox17.Text =

"nn

"nn

"nn

"nn

"nn

"nn

+ kp;
+ 1p;
+ mp;
+ np;
+ op;

+ DD;

ee + tc * 1 + td * m;

f+tc*j+td*n;

g+ tc *k+td* o

h+tc*1+ td* p;

ee + tg * 1 + th * m;

f+tg*j+ th*n;

g+ tg *k+ th * o

h+tg* 1+ th*p;

ee + tk * 1 + tl * m;

f+tk*j+tl*n;

g+ tk *k+tl * oy

h+tk*1+tl*p;

ee + to * 1 + tp * m;

f+to*j+ tp* n;

g+ to*k+ tp * o

h+to*1+ tp * p;

ap = ta * a + tb *
bp =ta * b+ tb *
cp=ta*c+th*
dp = ta *d+ th *
ep = te *a+ tf *
fp=te * b+ tf *
gp = te *c+ tf *
hp = te * d + tf *
ip=1ti *a+tj*
jp=ti *b+tj*
kp=ti *c+tj*
Ip=ti *d+tj*
mp =tm* a+ tn *
np =tm* b+ tn *
op=tm*c+tn*
pp=tm*d+ tn *
if (nowCount == totalTimes)
{

resultText.Text

Matrix \r\n" +

ta +

te +

ti

tm +

"
"
"
"

= resultText.Text + "\r\n" + "n =

+ tb +

+ tf +

+tj +

+ tn +

"
"
"
"

+ tc +
+ tg +
+ tk +

+ to +

private void label5_Click(object sender,
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"\t 4+ td +
"\t" + th +
"\t o+ t] o+

"\t" + tp +

EventArgs e)

"\r\n"
"\r\n"
"\r\n"

"\r\n"

+ totalTimes + "\t



private void fdTextBox_TextChanged(object sender, EventArgs e)
{

private void fliv2TextBox_TextChanged(object sender, EventArgs e)

{

private void nNumber_TextChanged(object sender, EventArgs e)

{

private void fsTextBox_TextChanged(object sender, EventArgs e)

{

private void flivliTextBox_TextChanged(object sender, EventArgs e)

{

private void label7_Click(object sender, EventArgs e)

{

(2) Sk T 298 j% i & X Fnamespace Matrix
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partial class Forml

{
[/l <summary>
[1] K33 &g e o
[/l </summary>

private System.ComponentModel.IContainer components = null;

/1] <summary>

H/F%E$%*ﬁﬁ?%°

[/l </summary>

/1] <param name="disposing">4v% Bi% A&t Managed FHRAI 5 true> FRI A false-
</param>

protected override void Dispose(bool disposing)

{
1f (disposing && (components != null))
{
components.Dispose();
}
base.Dispose(disposing);
}

#region Windows Form 31 & & 4 0425V 75

[]] <summary>

[ 3 3R B X BT E - rp R B BREE

[1] szl > 2 e F oo

/1] </summary>

private void InitializeComponent()

{
this.textBoxl = new System.Windows.Forms.TextBox();
this.textBox2 = new System.Windows.Forms.TextBox();
this.textBox3 = new System.Windows.Forms.TextBox();
this.textBox4 = new System.Windows.Forms.TextBox();
this.textBox5 = new System.Windows.Forms.TextBox();
this.textBox6 = new System.Windows.Forms.TextBox();
this.textBox7 = new System.Windows.Forms.TextBox();
this.textBox8 = new System.Windows.Forms.TextBox();

this.textBox9 = new System.Windows.Forms.TextBox();
67



this.textBox10 = new System.Windows.Forms.TextBox();
this.textBox1l = new System.Windows.Forms.TextBox();
this.textBox12 = new System.Windows.Forms.TextBox();
this.textBox13 = new System.Windows.Forms.TextBox();
this.textBox14 = new System.Windows.Forms.TextBox();
this.textBox15 = new System.Windows.Forms.TextBox();
this.textBox16 = new System.Windows.Forms.TextBox();
this.nNumber = new System.Windows.Forms.TextBox();
this.labell = new System.Windows.Forms.Label();
this.label2 = new System.Windows.Forms.Label();
this.label3 = new System.Windows.Forms.Label();
this.textBox17 = new System.Windows.Forms.TextBox();
this.textBox18 = new System.Windows.Forms.TextBox();
this.textBox19 = new System.Windows.Forms.TextBox();
this.textBox20 = new System.Windows.Forms.TextBox();
this.textBox2l = new System.Windows.Forms.TextBox();
this.textBox22 = new System.Windows.Forms.TextBox();
this.textBox23 = new System.Windows.Forms.TextBox();
this.textBox24 = new System.Windows.Forms.TextBox();
this.textBox25 = new System.Windows.Forms.TextBox();
this.textBox26 = new System.Windows.Forms.TextBox();
this.textBox27 = new System.Windows.Forms.TextBox();
this.textBox28 = new System.Windows.Forms.TextBox();
this.textBox29 = new System.Windows.Forms.TextBox();
this.textBox30 = new System.Windows.Forms.TextBox();
this.textBox31 = new System.Windows.Forms.TextBox();
this.textBox32 = new System.Windows.Forms.TextBox();
this.buttonl = new System.Windows.Forms.Button();
this.resultText = new System.Windows.Forms.TextBox();
this.label4 = new System.Windows.Forms.Label();
this.flivlTextBox = new System.Windows.Forms.TextBox();
this.label5 = new System.Windows.Forms.Label();
this.fliv2TextBox = new System.Windows.Forms.TextBox();
this.label6 = new System.Windows.Forms.Label();
this.fsTextBox = new System.Windows.Forms.TextBox();
this.label7 = new System.Windows.Forms.Label();
this.fdTextBox = new System.Windows.Forms.TextBox();

this.SuspendLayout();
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/1

/1 textBox1l

/1

this.textBoxl.Font = mnew System.Drawing.Font(" #% #it i+ 2 42 "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBoxl.Location = new System.Drawing.Point(31, 29);

this.textBox1.Name = "textBoxl";

this.textBox1.Size = new System.Drawing.Size(50, 29);

this.textBox1.TabIndex = 0;

this.textBox1.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox2

/1

this.textBox2.Font = new System.Drawing.Font(" #% # & 2 # "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox2.Location = new System.Drawing.Point(87, 29);

this.textBox2.Name = "textBox2";

this.textBox2.Size = new System.Drawing.Size(50, 29);

this.textBox2.Tablndex = 1;

this.textBox2.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox3

/1

this.textBox3.Font = new System.Drawing.Font(" #c #it & 2 48 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox3.Location = new System.Drawing.Point(143, 29);

this.textBox3.Name = "textBox3";

this.textBox3.Size = new System.Drawing.Size(50, 29);

this.textBox3.TabIndex = 2;

this.textBox3.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox4

/1

this.textBox4.Font = new System.Drawing.Font(" #% # = 2 # "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox4.Location = new System.Drawing.Point(199, 29);

this.textBox4.Name = "textBox4";

this.textBox4.Size = new System.Drawing.Size(50, 29);
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this.textBox4.TabIndex = 3;

this.textBox4.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox5

/1

this.textBox5.Font = mnew System.Drawing.Font(" #% # & 2 48 "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox5.Location = new System.Drawing.Point(31, 64);

this.textBox5.Name = "textBox5";

this.textBox5.Size = new System.Drawing.Size(50, 29);

this.textBox5.TabIndex = 4;

this.textBox5.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox6

/1

this.textBox6.Font = new System.Drawing.Font(" #% #ic & 2 48 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox6.Location = new System.Drawing.Point(87, 64);

this.textBox6.Name = "textBox6";

this.textBox6.Size = new System.Drawing.Size(50, 29);

this.textBox6.TabIndex = 5;

this.textBox6.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox7

/1

this.textBox7.Font = new System.Drawing.Font(" #c #it & 2 48 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox7.Location = new System.Drawing.Point(143, 64);

this.textBox7.Name = "textBox7";

this.textBox7.Size = new System.Drawing.Size(50, 29);

this.textBox7.TabIndex = 6;

this.textBox7.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox8

/1

this.textBox&.Font = new System.Drawing.Font(" # #ic & 2 %8 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox8.Location = new System.Drawing.Point(199, 64);
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this.textBox8.Name = "textBox&";

this.textBox&.Size = new System.Drawing.Size(50, 29);

this.textBox8.TabIndex = 7;

this.textBox8.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox9

/1

this.textBox9.Font = new System.Drawing.Font(" #% # & 2 48 "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox9.Location = new System.Drawing.Point(199, 99);

this.textBox9.Name = "textBox9";

this.textBox9.Size = new System.Drawing.Size(50, 29);

this.textBox9.TabIndex = 11;

this.textBox9.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox10

/1

this.textBox10.Font = new System.Drawing.Font(" #% # & 2 #8 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox10.Location = new System.Drawing.Point(143, 99);

this.textBox10.Name = "textBox10";

this.textBox10.Size = new System.Drawing.Size(50, 29);

this.textBox10.TabIndex = 10;

this.textBox10.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBoxll

/1

this.textBox1l.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox11l.Location = new System.Drawing.Point (87, 99);

this.textBox1l.Name = "textBox11";

this.textBox11.Size = new System.Drawing.Size(50, 29);

this.textBoxl1l.TabIndex = 9;

this.textBox11.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox12

/1

this.textBox12.Font = new System.Drawing.Font(" #% # & 2 # ", 12F,
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System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));
this.textBox12.Location = new System.Drawing.Point(31, 99);
this.textBox12.Name = "textBox12";
this.textBox12.Size = new System.Drawing.Size(50, 29);
this.textBox12.TabIndex = 8&;
this.textBox12.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;
/1
/1 textBox13
/1
this.textBox13.Font = new System.Drawing.Font(" # #it = 2 %% ", 12F,

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));
this.textBox13.Location = new System.Drawing.Point(199, 134);
this.textBox13.Name = "textBox13";
this.textBox13.Size = new System.Drawing.Size(50, 29);
this.textBox13.TabIndex = 15;
this.textBox13.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;
/1
/] textBox14
/1
this.textBox14.Font = new System.Drawing.Font(" #% # & 2 # "  12F,

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));
this.textBox14.Location = new System.Drawing.Point (143, 134);
this.textBox14.Name = "textBox14";
this.textBox14.Size = new System.Drawing.Size(50, 29);
this.textBox14.TabIndex = 14;
this.textBox14.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;
/1
/] textBox15
/1
this.textBox15.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));
this.textBox15.Location = new System.Drawing.Point (87, 134);
this.textBox15.Name = "textBox15";
this.textBox15.Size = new System.Drawing.Size(50, 29);
this.textBox15.TabIndex = 13;
this.textBox15.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;
/1

/] textBox16
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/1

this.textBox16.Font = new System.Drawing.Font(" #& #t & 2 48 " = 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox16.Location = new System.Drawing.Point(31, 134);

this.textBox16.Name = "textBox16";

this.textBox16.Size = new System.Drawing.Size(50, 29);

this.textBox16.TablIndex = 12;

this.textBox16.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

// nNumber

/1

this.nNumber.Font = new System.Drawing.Font(" #& # = 2 # ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.nNumber.Location = new System.Drawing.Point (307, 29);

this.nNumber.Name = "nNumber";

this.nNumber.Size = new System.Drawing.Size(50, 29);

this.nNumber.TabIndex = 16;

this.nNumber.TextAlign = System.Windows.Forms .HorizontalAlignment.Center;

this.nNumber.TextChanged += new
System.EventHandler(this.nNumber_TextChanged);

/1

/] labell

/1

this.labell.AutoSize = true;

this.labell.Font = mnew System.Drawing.Font(" #% #c & 2 48 ",  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.labell.Location = new System.Drawing.Point(280, 32);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size(31, 20);

this.labell.TabIndex = 17;

this.labell.Text = "n=";

/1

/1 label2

/1

this.label2.AutoSize = true;

this.label2.Font = new System.Drawing.Font(" # # =& 2 # " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.label2.Location = new System.Drawing.Point(12, 6);
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this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Si1ze(69, 20);

this.label2.TabIndex = 18;

this.label2.Text = "Original";

/1

/1 label3

/1

this.label3.AutoSize = true;

this.label3.Font = new System.Drawing.Font(" #&c #it & 2 4% ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.label3.Location = new System.Drawing.Point(12, 176);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size(55, 20);

this.label3.TabIndex = 19;

this.label3.Text = "Result";

/1

/] textBox17

/1

this.textBox17.Font = new System.Drawing.Font(" #% # & 2 # ",  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox17.Location = new System.Drawing.Point(199, 308);

this.textBox17.Name = "textBox17";

this.textBox17.ReadOnly = true;

this.textBox17.S1ze = new System.Drawing.Size(50, 29);

this.textBox17.TabIndex = 35;

this.textBox17.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox18

/1

this.textBox18.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox18.Location = new System.Drawing.Point (143, 308);

this.textBox18.Name = "textBox18";

this.textBox18.ReadOnly = true;

this.textBox18.Size = new System.Drawing.Size(50, 29);

this.textBox18.Tablndex = 34;

this.textBox18.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/]
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/] textBox19

/1

this.textBox19.Font = new System.Drawing.Font(" #% # & 2Z # ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox19.Location = new System.Drawing.Point(87, 308);

this.textBox19.Name = "textBox19";

this.textBox19.ReadOnly = true;

this.textBox19.Size = new System.Drawing.Size(50, 29);

this.textBox19.TablIndex = 33;

this.textBox19.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox20

/1

this.textBox20.Font = new System.Drawing.Font(" #% # & 2 # "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox20.Location = new System.Drawing.Point(31, 308);

this.textBox20.Name = "textBox20";

this.textBox20.ReadOnly = true;

this.textBox20.Size = new System.Drawing.Size(50, 29);

this.textBox20.TabIndex = 32;

this.textBox20.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox2l

/1

this.textBox2l.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox21.Location = new System.Drawing.Point (199, 273);

this.textBox21.Name = "textBox21";

this.textBox21.ReadOnly = true;

this.textBox21.Size = new System.Drawing.Size(50, 29);

this.textBox21.TabIndex = 31;

this.textBox21.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox22

/1

this.textBox22.Font = new System.Drawing.Font(" #% # & 2 # ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox22.Location = new System.Drawing.Point(143, 273);
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this.textBox22.Name = "textBox22";

this.textBox22.ReadOnly = true;

this.textBox22.Size = new System.Drawing.Size(50, 29);

this.textBox22.TablIndex = 30;

this.textBox22.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox23

/1

this.textBox23.Font = new System.Drawing.Font(" # #it = 2 %% ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox23.Location = new System.Drawing.Point(87, 273);

this.textBox23.Name = "textBox23";

this.textBox23.ReadOnly = true;

this.textBox23.Size = new System.Drawing.Size(50, 29);

this.textBox23.Tablndex = 29;

this.textBox23.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox24

/1

this.textBox24.Font = new System.Drawing.Font(" #% # & 2 # ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox24.Location = new System.Drawing.Point (31, 273);

this.textBox24 .Name = "textBox24";

this.textBox24.ReadOnly = true;

this.textBox24.S1ze = new System.Drawing.Size(50, 29);

this.textBox24.TabIndex = 28;

this.textBox24.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox25

/1

this.textBox25.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox25.Location = new System.Drawing.Point(199, 238);

this.textBox25.Name = "textBox25";

this.textBox25.ReadOnly = true;

this.textBox25.Size = new System.Drawing.Size(50, 29);

this.textBox25.TabIndex = 27;

this.textBox25.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;
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/1

/1 textBox26

/1

this.textBox26.Font = new System.Drawing.Font(" # #ic & 2 %2.", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox26.Location = new System.Drawing.Point (143, 238);

this.textBox26.Name = "textBox26";

this.textBox26.ReadOnly = true;

this.textBox26.Size = new System.Drawing.Size(50, 29);

this.textBox26.TablIndex = 26;

this.textBox26.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox27

/1

this.textBox27.Font = new System.Drawing.Font(" #% # & 2 # "  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox27.Location = new System.Drawing.Point(87, 238);

this.textBox27.Name = "textBox27";

this.textBox27.ReadOnly = true;

this.textBox27.Size = new System.Drawing.Size(50, 29);

this.textBox27.TablIndex = 25;

this.textBox27.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox28

/1

this.textBox28.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox28.Location = new System.Drawing.Point (31, 238);

this.textBox28.Name = "textBox28";

this.textBox28.ReadOnly = true;

this.textBox28.S1ze = new System.Drawing.Si1ze(50, 29);

this.textBox28.TabIndex = 24;

this.textBox28.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox29

/1

this.textBox29.Font = new System.Drawing.Font(" #c #it = 2 %% ", 12F,

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));
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this.textBox29.Location = new System.Drawing.Point(199, 203);

this.textBox29.Name = "textBox29";

this.textBox29.ReadOnly = true;

this.textBox29.Size = new System.Drawing.Size(50, 29);

this.textBox29.TablIndex = 23;

this.textBox29.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox30

/1

this.textBox30.Font = new System.Drawing.Font(" # #it = 2 %2 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox30.Location = new System.Drawing.Point (143, 203);

this.textBox30.Name = "textBox30";

this.textBox30.ReadOnly = true;

this.textBox30.Size = new System.Drawing.Size(50, 29);

this.textBox30.TabIndex = 22;

this.textBox30.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/1 textBox3l

/1

this.textBox31.Font = new System.Drawing.Font(" #% # & 2 # ",  12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox31.Location = new System.Drawing.Point (87, 203);

this.textBox31.Name = "textBox31";

this.textBox31.ReadOnly = true;

this.textBox31.Size = new System.Drawing.Size(50, 29);

this.textBox31.TabIndex = 21;

this.textBox31.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] textBox32

/1

this.textBox32.Font = new System.Drawing.Font(" #¢ #t & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.textBox32.Location = new System.Drawing.Point(31, 203);

this.textBox32.Name = "textBox32";

this.textBox32.ReadOnly = true;

this.textBox32.Size = new System.Drawing.Size(50, 29);

this.textBox32.Tablndex = 20;
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this.textBox32.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

/1

/] buttonl

/1

this.buttonl.Font = new System.Drawing.Font(" #%& # & 2 48 " 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.buttonl.Location = new System.Drawing.Point (378, 133);

this.buttonl.Name = "buttonl";

this.buttonl.Size
this.buttonl.TablIndex = 36;

new System.Drawing.Size(75, 29);

this.buttonl.Text = "Start";

this.buttonl.UseVisualStyleBackColor = true;

this.buttonl.Click += new System.EventHandler(this.buttonl Click);

/1

/1 resultText

/1

this.resultText.Location = new System.Drawing.Point(266, 176);

this.resultText.Multiline = true;

this.resultText.Name = "resultText";

this.resultText.ScrollBars = System.Windows.Forms.ScrollBars.Both;

this.resultText.Size = new System.Drawing.Size(208, 253);

this.resultText.TabIndex = 37;

/1

/1 label4

/1

this.label4.AutoSize = true;

this.label4.Font = mnew System.Drawing.Font(" #% #c & 2 48 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.label4.Location = new System.Drawing.Point(257, 67);

this.label4.Name = "label4";

this.label4.Size = new System.Drawing.Size(51, 20);

this.label4.TabIndex = 39;

this.label4.Text = "flivl=";

/1

/1 flivliTextBox

/1

this.fliviTextBox.Font = new System.Drawing.Font(" i #t & 2 %8 " 12F,

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));
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this.flivlTextBox.Location = new System.Drawing.Point(307, 64);

this.flivlTextBox.Name = "flivlTextBox";

this.flivlTextBox.Size = new System.Drawing.Size(50, 29);

this.flivlTextBox.TabIndex = 38;

this.flivlTextBox.TextAlign
System.Windows.Forms.HorizontalAlignment.Center;

this.flivlTextBox.TextChanged +=
System.EventHandler(this.flivlTextBox_TextChanged);

/1

/1 label$

/1

this.label5.AutoSize = true;

this.label5.Font = new System.Drawing.Font(" #&% #&

System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.label5.Location = new System.Drawing.Point (363, 67);
this.label5.Name = "label5";

this.label5.Size = new System.Drawing.Size(51, 20);
this.label5.TabIndex = 41;
this.label5.Text = "fliv2=";

2 ig, "

this.label5.Click += new System.EventHandler(this.label5_Click);

/1l
/] fliv2TextBox
/]

this.fliv2TextBox.Font = new System.Drawing.Font(" #& @t & 2Z %8 ",
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.fliv2TextBox.Location = new System.Drawing.Point(411, 64);

this.fliv2TextBox.Name = "fliv2TextBox";

this.fliv2TextBox.Size = new System.Drawing.Size(50, 29);

this.fliv2TextBox.TabIndex = 40;

this.fliv2TextBox.TextAlign
System.Windows .Forms .HorizontalAlignment.Center;

this.fliv2TextBox.TextChanged +=
System.EventHandler(this.fliv2TextBox_TextChanged);

/1

/1 label6

/1

this.label6.AutoSize = true;

this.label6.Font = new System.Drawing.Font(" #& #it =&
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System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.label6.Location = new System.Drawing.Point(275, 105);

this.label6.Name = "label6";

this.label6.Size = new System.Drawing.Size(33, 20);

this.label6.TabIndex = 43;

this.label6.Text = "fs=";

/1

/1 fsTextBox

/1

this.fsTextBox.Font = new System.Drawing.Font(" # #it = 2 %2 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.fsTextBox.Location = new System.Drawing.Point (307, 102);

this.fsTextBox.Name = "fsTextBox";

this.fsTextBox.Size = new System.Drawing.Size(50, 29);

this.fsTextBox.TabIndex = 42;

this.fsTextBox.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

this.fsTextBox.TextChanged += new
System.EventHandler(this. fsTextBox_TextChanged);

/1

/1 label7

/1

this.label7.AutoSize = true;

this.label7.Font = new System.Drawing.Font(" #% #c & 2 48 ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.label7.Location = new System.Drawing.Point (378, 102);

this.label7.Name = "label7";

this.label7.Size = new System.Drawing.Size(36, 20);

this.label7.TabIndex = 45;

this.label7.Text = "fd=";

this.label7.Click += new System.EventHandler(this.label7 _Click);

/1

/] fdTextBox

/1

this.fdTextBox.Font = new System.Drawing.Font(" #% # & 2 # ", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(136)));

this.fdTextBox.Location = new System.Drawing.Point(411, 99);

this.fdTextBox.Name = "fdTextBox";

this.fdTextBox.Size = new System.Drawing.Size(50, 29);
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this.fdTextBox.TabIndex = 44;

this.fdTextBox.TextAlign = System.Windows.Forms.HorizontalAlignment.Center;

this.fdTextBox.TextChanged 4=
System.EventHandler(this.fdTextBox_TextChanged);

/1l
/] Forml
/1l

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 12F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size(486, 441);

this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.
this.Controls.Add(this.

label7);
fdTextBox);
label6);
fsTextBox);
label5);
fliv2TextBox);
label4);
fliviTextBox);
resultText);
buttonl);
textBox17);
textBox18);
textBox19);
textBox20);
textBox21);
textBox22);
textBox23);
textBox24);
textBox25);
textBox20);
textBox27);
textBox28);
textBox29);
textBox30);
textBox31);
textBox32);
label3);

label2);
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this.Controls.Add(this.labell);
this.Controls.Add(this.nNumber);
this.Controls.Add(this.textBox13);
this.Controls.Add(this.textBox14);
this.Controls.Add(this.textBox15);
this.Controls.Add(this.textBox16);
this.Controls.Add(this.textBox9);
this.Controls.Add(this.textBox10);
this.Controls.Add(this.textBox1l);
this.Controls.Add(this.textBox12);
this.Controls.Add(this.textBox8);
this.Controls.Add(this.textBox7);
this.Controls.Add(this.textBox6);
this.Controls.Add(this.textBox5);
this.Controls.Add(this.textBox4);
this.Controls.Add(this.textBox3);
this.Controls.Add(this.textBox2);
this.Controls.Add(this.textBox1);
this.Name = "Forml";

this.Text = "Forml";
this.ResumeLayout(false);

this.PerformLayout();

#endregion

private System.Windows.Forms.TextBox textBoxl;
private System.Windows.Forms.TextBox textBox2;
private System.Windows.Forms.TextBox textBox3;
private System.Windows.Forms.TextBox textBox4;
private System.Windows.Forms.TextBox textBox5;
private System.Windows.Forms.TextBox textBox6;
private System.Windows.Forms.TextBox textBox7;
private System.Windows.Forms.TextBox textBox8;
private System.Windows.Forms.TextBox textBox9;
private System.Windows.Forms.TextBox textBox10;

private System.Windows.Forms.TextBox textBox11l;
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private System.Windows.Forms.TextBox textBox12;
private System.Windows.Forms.TextBox textBox13;
private System.Windows.Forms.TextBox textBox14;
private System.Windows.Forms.TextBox textBox15;
private System.Windows.Forms.TextBox textBox16;
private System.Windows.Forms.TextBox nNumber;
private System.Windows.Forms.Label labell;
private System.Windows.Forms.Label label2;
private System.Windows.Forms.Label label3;
private System.Windows.Forms.TextBox textBox17;
private System.Windows.Forms.TextBox textBox18;
private System.Windows.Forms.TextBox textBox19;
private System.Windows.Forms.TextBox textBox20;
private System.Windows.Forms.TextBox textBox21;
private System.Windows.Forms.TextBox textBox22;
private System.Windows.Forms.TextBox textBox23;
private System.Windows.Forms.TextBox textBox24;
private System.Windows.Forms.TextBox textBox25;
private System.Windows.Forms.TextBox textBox26;
private System.Windows.Forms.TextBox textBox27;
private System.Windows.Forms.TextBox textBox28;
private System.Windows.Forms.TextBox textBox29;
private System.Windows.Forms.TextBox textBox30;
private System.Windows.Forms.TextBox textBox31;
private System.Windows.Forms.TextBox textBox32;
private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.TextBox resultText;
private System.Windows.Forms.Label label4;
private System.Windows.Forms.TextBox flivlTextBox;
private System.Windows.Forms.Label label5;
private System.Windows.Forms.TextBox fliv2TextBox;
private System.Windows.Forms.Label label6;
private System.Windows.Forms.TextBox fsTextBox;
private System.Windows.Forms.Label label7;

private System.Windows.Forms.TextBox fdTextBox;
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2LEHHT AR T I EELFENT EHEL
MC-MI NMC-CO Coated SBES570
1 1025 1127 820 865
2 1011 1116 826 769
3 998 1105 828 769
4 986 1095 827 788
5 974 1085 826 805
6 962 1076 824 818
7 951 1068 822 826
8 940 1059 820 832
9 929 1052 818 836
10 918 1044 815 838
11 908 1037 813 839
12 899 1031 811 840
13 889 1025 809 840
14 880 1019 807 840
15 871 1013 804 839
16 862 1008 802 839
17 854 1003 800 838
18 846 998 798 837
19 838 993 796 836
20 830 989 794 835
21 822 985 791 834
22 815 981 789 833
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23 808 977 787 832
24 801 974 785 831
25 794 970 783 830
26 788 967 781 830
27 781 964 779 829
28 775 961 777 828
29 769 958 774 827
30 763 955 772 826
31 758 952 770 825
32 752 950 768 824
33 747 947 766 823
34 741 945 764 822
35 736 943 762 821
36 731 941 760 820
37 726 938 758 819
38 721 936 756 818
39 717 934 754 817
40 712 932 752 816
41 708 931 750 815
42 703 929 748 814
43 699 927 746 813
44 695 925 744 812
45 691 924 742 811
46 687 922 740 810
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47 683 921 738 809
48 679 919 736 808
49 676 918 734 807
50 672 916 732 806
51 668 915 730 805
52 665 913 728 804
53 662 912 726 804
54 658 911 724 803
55 655 909 722 802
56 652 908 720 801
57 649 907 718 800
58 645 905 716 799
59 642 904 714 798
60 639 903 712 797
61 637 902 710 796
62 634 901 708 795
63 631 900 706 794
64 628 898 705 793
65 625 897 703 792
66 623 896 701 791
67 620 895 699 790
68 617 894 697 789
69 615 893 695 788
70 612 892 693 788
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71 610 891 691 787
72 607 890 689 786
73 605 889 688 785
74 603 888 686 784
75 600 887 684 783
76 598 886 682 782
77 596 885 680 781
78 594 884 678 780
79 591 883 677 779
80 589 882 675 778
81 587 881 673 777
82 585 880 671 776
83 583 879 669 776
84 581 878 667 775
85 579 877 666 774
86 577 876 664 773
87 575 875 662 772
88 573 874 660 771
89 571 873 659 770
90 569 872 657 769
91 567 872 655 768
92 565 871 653 767
93 563 870 651 766
94 561 869 650 766
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95 560 868 648 765
96 558 867 646 764
97 556 866 644 763
98 554 865 643 762
99 552 864 641 761
100 551 863 639 760
101 549 862 637 759
102 547 862 636 758
103 545 861 634 757
104 544 860 632 757
105 542 859 631 756
106 540 858 629 755
107 539 857 627 754
108 537 856 626 753
109 536 855 624 752
110 534 855 622 751
111 532 854 620 750
112 531 853 619 749
113 529 852 617 749
114 528 851 615 748
115 526 850 614 747
116 525 849 612 746
117 523 848 611 745
118 521 848 609 744
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119 520 847 607 743
120 518 846 606 742
121 517 845 604 742
122 515 844 602 741
123 514 843 601 740
124 513 842 599 739
125 511 842 597 738
126 510 841 596 737
127 508 840 594 736
128 507 839 593 735
129 505 838 591 735
130 504 837 589 734
131 502 836 588 733
132 501 836 586 732
133 500 835 585 731
134 498 834 583 730
135 497 833 582 729
136 495 832 580 729
137 494 831 578 728
138 493 831 577 727
139 491 830 575 726
140 490 829 574 725
141 489 828 572 724
142 487 827 571 723
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143 486 826 569 723
144 485 825 568 722
145 483 825 566 721
146 482 824 564 720
147 481 823 563 719
148 479 822 561 718
149 478 821 560 717
150 477 820 558 717
151 476 820 557 716
152 474 819 555 715
153 473 818 554 714
154 472 817 552 713
155 470 816 551 712
156 469 816 549 711
157 468 815 548 711
158 467 814 546 710
159 465 813 545 709
160 464 812 544 708
161 463 811 542 707
162 462 811 541 706
163 460 810 539 706
164 459 809 538 705
165 458 808 536 704
166 457 807 535 703
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167 455 806 533 702
168 454 806 532 701
169 453 805 530 701
170 452 804 529 700
171 451 803 528 699
172 449 802 526 698
173 448 802 525 697
174 447 801 523 697
175 446 800 522 696
176 445 799 520 695
177 444 798 519 694
178 442 798 518 693
179 441 797 516 692
180 440 796 515 692
181 439 795 514 691
182 438 794 512 690
183 437 794 511 689
184 435 793 509 688
185 434 792 508 688
186 433 791 507 687
187 432 790 505 686
188 431 790 504 685
189 430 789 503 684
190 429 788 501 684

92




191 427 787 500 683
192 426 786 498 682
193 425 786 497 681
194 424 785 496 680
195 423 784 494 679
196 422 783 493 679
197 421 782 492 678
198 420 782 490 677
199 418 781 489 676
200 417 780 488 675
201 416 779 486 675
202 415 778 485 674
203 414 778 484 673
204 413 77 483 672
205 412 776 481 672
206 411 775 480 671
207 410 775 479 670
208 409 774 477 669
209 408 773 476 668
210 407 772 475 668
211 405 771 473 667
212 404 771 472 666
213 403 770 471 665
214 402 769 470 664
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215 401 768 468 664
216 400 768 467 663
217 399 767 466 662
218 398 766 465 661
219 397 765 463 660
220 396 764 462 660
221 395 764 461 659
222 394 763 460 658
223 393 762 458 657
224 392 761 457 657
225 391 761 456 656
226 390 760 455 655
227 389 759 453 654
228 388 758 452 654
229 387 758 451 653
230 386 757 450 652
231 385 756 449 651
232 384 755 447 650
233 383 754 446 650
234 382 754 445 649
235 381 753 444 648
236 380 752 443 647
237 379 751 441 647
238 378 751 440 646
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239 377 750 439 645
240 376 749 438 644
241 375 748 437 644
242 374 748 435 643
243 373 747 434 642
244 372 746 433 641
245 371 745 432 641
246 370 745 431 640
247 369 744 430 639
248 368 743 428 638
249 367 742 427 638
250 366 742 426 637
251 365 741 425 636
252 364 740 424 635
253 363 739 423 635
254 362 739 422 634
255 361 738 420 633
256 360 737 419 632
257 359 736 418 632
258 358 736 417 631
259 358 735 416 630
260 357 734 415 629
261 356 733 414 629
262 355 733 413 628
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263 354 732 411 627
264 353 731 410 626
265 352 730 409 626
266 351 730 408 625
267 350 729 407 624
268 349 728 406 623
269 348 728 405 623
270 347 727 404 622
271 347 726 403 621
272 346 725 402 620
273 345 725 400 620
274 344 724 399 619
275 343 723 398 618
276 342 722 397 618
277 341 722 396 617
278 340 721 395 616
279 339 720 394 615
280 338 719 393 615
281 338 719 392 614
282 337 718 391 613
283 336 717 390 612
284 335 717 389 612
285 334 716 388 611
286 333 715 387 610

96




287 332 714 386 610
288 331 714 385 609
289 331 713 383 608
290 330 712 382 607
291 329 712 381 607
292 328 711 380 606
293 327 710 379 605
294 326 709 378 605
295 325 709 377 604
296 325 708 376 603
297 324 707 375 602
298 323 706 374 602
299 322 706 373 601
300 321 705 372 600
2L R H R A = R i R R R A
MC-MI NMC-CO Coated SBFS570
1 401 373 419 416
2 403 376 419 416
3 406 379 419 417
4 408 382 419 418
5 409 385 419 419
6 411 387 419 419
7 413 389 419 419
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8 414 391 419 419
9 415 393 418 419
10 416 395 418 419
11 417 396 418 419
12 417 398 418 419
13 418 399 418 419
14 418 400 418 419
15 418 401 418 419
16 419 402 418 419
17 419 403 418 419
18 419 404 418 419
19 419 405 418 419
20 419 406 417 419
21 418 406 417 419
22 418 407 417 419
23 418 408 417 419
24 418 408 417 419
25 417 409 417 419
26 417 409 417 419
27 416 410 417 419
28 416 410 416 419
29 415 411 416 419
30 415 411 416 419
31 414 411 416 419

98




32 414 412 416 419
33 413 412 416 419
34 413 412 415 419
35 412 412 415 419
36 411 413 415 419
37 411 413 415 419
38 410 413 415 418
39 409 413 414 418
40 409 414 414 418
1 408 414 414 418
42 407 414 414 418
43 407 414 413 418
44 406 414 413 418
45 405 414 413 418
46 405 415 413 418
47 404 415 413 418
48 403 415 412 418
49 402 415 412 418
50 402 415 412 418
51 401 415 412 418
52 400 415 411 418
53 400 416 411 418
54 399 416 411 418
55 398 416 411 418

99




56 397 416 410 418
57 397 416 410 418
58 396 416 410 418
59 395 416 409 418
60 395 416 409 418
61 394 416 409 418
62 393 416 409 418
63 393 417 408 418
64 392 417 408 418
65 391 417 408 417
66 391 417 407 417
67 390 417 407 417
68 389 417 407 417
69 388 417 406 417
70 388 417 406 417
71 387 417 406 417
72 386 417 405 417
73 386 417 405 417
74 385 417 405 417
75 385 417 404 417
76 384 417 404 417
77 383 417 404 417
78 383 418 403 417
79 382 418 403 417

100




80 381 418 403 417
81 381 418 402 417
82 380 418 402 416
83 379 418 401 416
84 379 418 401 416
85 378 418 401 416
86 378 418 400 416
87 377 418 400 416
88 376 418 400 416
89 376 418 399 416
90 375 418 399 416
91 374 418 398 416
92 374 418 398 416
93 373 418 398 416
94 373 418 397 416
95 372 418 397 416
96 371 418 396 415
97 371 418 396 415
98 370 418 396 415
99 370 418 395 415
100 369 418 395 415
101 368 418 394 415
102 368 418 394 415
103 367 418 394 415

101




104 367 418 393 415
105 366 418 393 415
106 365 419 392 415
107 365 419 392 414
108 364 419 391 414
109 364 419 391 414
110 363 419 391 414
111 363 419 390 414
112 362 419 390 414
113 361 419 389 414
114 361 419 389 414
115 360 419 388 414
116 360 419 388 414
117 359 419 388 414
118 359 419 387 413
119 358 419 387 413
120 357 419 386 413
121 357 419 386 413
122 356 419 385 413
123 356 419 385 413
124 355 419 384 413
125 355 419 384 413
126 354 419 383 413
127 353 419 383 413

102




128 353 419 382 412
129 352 419 382 412
130 352 419 382 412
131 351 419 381 412
132 351 419 381 412
133 350 419 380 412
134 349 419 380 412
135 349 419 379 412
136 348 419 379 412
137 348 419 378 411
138 347 419 378 411
139 347 419 377 411
140 346 419 377 411
141 346 419 376 411
142 345 419 376 411
143 344 419 375 411
144 344 419 375 411
145 343 419 374 411
146 343 419 374 410
147 342 419 373 410
148 342 419 373 410
149 341 419 372 410
150 341 419 372 410
151 340 419 371 410

103




152 339 419 371 410
153 339 419 370 410
154 338 418 370 409
155 338 418 369 409
156 337 418 369 409
157 337 418 368 409
158 336 418 368 409
159 336 418 367 409
160 335 418 367 409
161 334 418 366 409
162 334 418 366 408
163 333 418 365 408
164 333 418 365 408
165 332 418 364 408
166 332 418 364 408
167 331 418 363 408
168 331 418 362 408
169 330 418 362 407
170 329 418 361 407
171 329 418 361 407
172 328 418 360 407
173 328 418 360 407
174 327 418 359 407
175 327 418 359 407

104




176 326 418 358 406
177 326 418 358 406
178 325 418 357 406
179 324 418 357 406
180 324 418 356 406
181 323 418 356 406
182 323 418 355 406
183 322 418 354 405
184 322 418 354 405
185 321 417 353 405
186 321 417 353 405
187 320 417 352 405
188 319 417 352 405
189 319 417 351 405
190 318 417 351 404
191 318 417 350 404
192 317 417 350 404
193 317 417 349 404
194 316 417 348 404
195 316 417 348 404
196 315 417 347 404
197 314 417 347 403
198 314 417 346 403
199 313 417 346 403

105




200 313 417 345 403
201 312 417 345 403
202 312 417 344 403
203 311 417 344 402
204 311 417 343 402
205 310 416 342 402
206 310 416 342 402
207 309 416 341 402
208 308 416 341 402
209 308 416 340 402
210 307 416 340 401
211 307 416 339 401
212 306 416 339 401
213 306 416 338 401
214 305 416 337 401
215 305 416 337 401
216 304 416 336 400
217 303 416 336 400
218 303 416 335 400
219 302 416 335 400
220 302 415 334 400
221 301 415 334 400
222 301 415 333 399
223 300 415 332 399

106




224 300 415 332 399
225 299 415 331 399
226 299 415 331 399
227 298 415 330 399
228 297 415 330 398
229 297 415 329 398
230 296 415 328 398
231 296 415 328 398
232 295 415 327 398
233 295 415 327 398
234 294 414 326 397
235 294 414 326 397
236 293 414 325 397
237 293 414 324 397
238 292 414 324 397
239 291 414 323 396
240 291 414 323 396
241 290 414 322 396
242 290 414 322 396
243 289 414 321 396
244 289 414 321 396
245 288 414 320 395
246 288 414 319 395
247 287 413 319 395

107




248 287 413 318 395
249 286 413 318 395
250 286 413 317 395
251 285 413 317 394
252 284 413 316 394
253 284 413 315 394
254 283 413 315 394
255 283 413 314 394
256 282 413 314 393
257 282 413 313 393
258 281 412 313 393
259 281 412 312 393
260 280 412 311 393
261 280 412 311 392
262 279 412 310 392
263 279 412 310 392
264 278 412 309 392
265 277 412 309 392
266 277 412 308 392
267 276 412 308 391
268 276 412 307 391
269 275 411 306 391
270 275 411 306 391
271 274 411 305 391

108




272 274 411 305 390
273 273 411 304 390
274 273 411 304 390
275 272 411 303 390
276 272 411 302 390
277 271 411 302 389
278 271 411 301 389
279 270 410 301 389
280 270 410 300 389
281 269 410 300 389
282 268 410 299 389
283 268 410 298 388
284 267 410 298 388
285 267 410 297 388
286 266 410 297 388
287 266 410 296 388
288 265 409 296 387
289 265 409 295 387
290 264 409 295 387
291 264 409 294 387
292 263 409 293 387
293 263 409 293 386
294 262 409 292 386
295 262 409 292 386

109




296 261 409 291 386
297 261 409 291 386
298 260 408 290 385
299 260 408 290 385
300 401 373 419 416

110




