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eMERE WA 7, 8.
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7T IEXAE IR LFOERS

A Xz X3 A Xs XNe
En 306,68 383 648 563,48 60208 486,08
Kz 46.4 365.78 10468 24 8.2 124.2
K 27 110.8 380.3 14.6 ) |
£ 206.4 Q5.4 60.5 ! % \
Kis 9.6 \ 'n | \ |
Eis ) Y b 1} % !
kn 51.1 12.8 32.4 31.3 30.1 34.72
k12 23.2 28.14 5234 24 8.2 17.7
ks 27 369 23.77 14.6 y |
k14 229 47.7 6.5 \ X |
ks 9.6 \ A \ )
ks [ L X L' ! !
WER 45.1 349 36.7 16.7 219 16.98
+ WL X=Xk

B 7OTHLER GEETEE R K 45.1236.7234.9221.9-16.98>16.7.

B, 2R N R X e aeXe=Xa, B 350°C T B el Eiw
HAEMR, Co/Si02 M HAP 095 B2 ) Z B Lm0k, Co/Sio2 Ml
HAP 3kt O 2 B0 3 o S el it ) .

* 8 EHlH C4 MR R EEHS WA 4T

A.-.l XZ X} Xq ;’._'r_ﬂ, A_"E
W# R 16.87 12.7 21.95 12.63 18.34 12.9
I YO REEAEEI G (=3 e

EI3% 8 0T LA tH G B T B e R 19K/ 21.95>18.34216.87>12.9>12.7>12.63,
B, 3 e 2 R A XXX XXX B 350°CTF A% B £
HAERR, Co fi# B3 C4 ifIZEFRIEM R K, Co8i02 Fl HAP ¥ K b3t
Ca Itk FE e e ma i s .

523 ERREAFEER
1 RGeS

BT ERHER S 2m, R T & B4 2 48 51 e fie, 5 8 LLRFE .
ZEIREE. Co il 7 R EAFEFHEM LMEHEAEHE T, SRELE
AL C4 16515k Bt o A8 5 S 8 or — ik [m] 1 HE A

y=,€ﬂ+ﬁtT+ﬁzr,+---+;‘3,T:<x1+,ﬂ',,Tx.x,+~--+,{3ux,x.r4 (3)

e o Rt LG we BR E XG ROBLAE, o RSO, fo-fs B BRI ER T
R fo-frs AAGRBPTURI, B EREM R
HTFECERSEETAERE T 0., x5 B EEANANE, HA/bERE
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Ko HMH IR AT RR R, LRI RS RN, ART
FEGE— itk AT LRt TALMEOA 1 3 Bl et 490 [l 00 S 208 2 e 0 (] 51 4 M
HAEW, AR 1 AR AT LA TR,

Xy =S, i=12 114 =127

Lk

B e (4)
Y= =12 014

L

Fedr, xS UCRBEEAR RS AR,y D B B ot e R A b

M. L, NEER (=12, 1) TR, L, =3 (x,~ %)

A bSHE AR TR IS (Y A AT 10 7, AR b e Ikl TR
V=B BT B A BT xx BT R 4 B xx, )

2AERR R
1 St 2 W A B 28 S =8, R R, B R

bl ek pE L, AP y' =ﬁ; +ﬁ|-]'" +ﬁ1-,::; ++u+ﬁ;_x; +ﬁ;_rn- 4 '+ﬁl;'tl¢. o

FEAF RO 1 ok 104 ORI B ST R AR, 4% 401 B EEP) 23 D B AR BEE S .
SR K5 BIH] Matlab 1 stepwise e $GE B 9107, ARk 2] 0 5 800 EIT R
R TR AT AR, AT e R R, FRFE LB SR 9.
P B 2 BE R Al (M W bt el I AT R
a, =0.0008 +0.7537 + 0.344x, - 0.195x, — 0.071x, +0.126x,
+0.081x, —0.98x, +1.024x, +1.838x, +1.177x,, +0.724x,,

S1UR 7 FR A7 e i 13 B

Cafsenis with s e LA L L L
P T s ] L T i arema amn 60w
1 MM AN R

5 BTl LT B

8- L BE N Y.

——

re——
£ o -3 ame w0
Eaw £ B R B0
T T B
- ATl S b D |
L] Fousigeol g fakE @ oasaf |
L “ WoeNeE @ 8
- BOGEUIVEIT N W R S0QE |
- | B EEMAE G K0R § S
——

|

BERIE BARTY N 00
By TaaE 6 ooe
s - - | o W] 8 Gme  §oeas|

B 13 ABUEL AR A b I 0 TS
P 13 AT EAG e T A e E, B ht 2 (Al fF 0 £ ILERYE, (ol 1R
WA, [lRECR e . T IR M, Bk — R SRR
i 3 Z B S b R A b e L) 151 7 B
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a, =-0.0235+0.7677 +0.455x, - 0.686x, —0.389x, +0.0007x, +0.001x, ©)
= 0.002x,, +0.473x,, +0.237x, - 1.113x,,

17 AR B AT S W 14 B

Corfeards wilh | nor e I _ Beell  wutat  evel
I — | e i e wme|
—— | mosimid mase w000
1 LEM LB LW
- 1ot T 3 o 0l
—— | S -
| omusssdi e o]

—_— | e name B
1=5 CECHRANT -1 &I A MM
R T |
| e pat wow |
. | LD 00
| 4 o ka0

—_— T TR T T
— | ETMTH A o
| 15 AT e

CERRERREERREREL
-

=i Bl o3 L] LL]
o = Rl LR U RR Y LR BoL ]
L ] g a0 an "

14 LBEF LR btk I 5 P s

FRESEE 14 2 By R A9 BURGHAT [0 S RS2 . Ml Rmii xR G, &
K RER=091, PuE H% R>=0.832, [ e] 7T Lk P48 i 83.2% (4 &,
[R1 0 A e sz R AT LG HH [R5 Tt N M IBLRI O SR M R, SR
RMSE=0.0417 £ /v, SEU R A0 B R WA MO by i &, F=39.74,
p=6.17=10%7, FWRIAHFE R, FRRAG0ME 52 aie).

[E iR . Co/SiO2 Fil HAP (i Fl. ZBHREE. Co figiit. Co/Si02 fiI
HAP ¥ Lo fi P 3, BLE B o 0t I A PR 3 99 .2 (] 022 T4 JH e e -
A Z R R AT S S O L LA e R R AR Y e AT AR, M
Co fidk ity Co/Si02 FI HAP 3 kLS5 [m) {1 12 Z B fh e ima i K.

[ EERT 4 C4 1 5E 0E FR Tk 8 R 0 briE )

&, =-0.0379 4+ 0.777T +0.351x, +0.163x, - 0.0008x, +0.0009x, h
+0,0003x,, 0,002, +0.183x,, —0.59x,,

(4] U1 7 AR AT X i P 15 B

|
!
|

i, wilh I o [lans
— ot T e e,

I
i
A
=
t

e o —_— EEE DN
== R T = 1 L NiN 4tEE e
- S ) . C L RN
A . —_— 4 “Swrmid e R
el e ———. | -EMERE 8 aS B
= | | -Sgme -6 mas A e
=P — 1 CRTT T N E T
| L 1 o LR
= - A idue-tA -G a8
x| L] 1 S ommeans 0 RN S
xit | - | & oohiaimi § WD RS
x| Ll A PERHAT <R AR EBE
iy —— 1 LR U R
x| - | SmbbSiiE -1 Vil 8 Sada
s | i . - i L L (I oL 5 LT
=1 b o a4 2 L ) L L5 L. o/ 1
i + ) EITR B 3R R
WL ¢ Ll TR ] W G TR LALL A

Pl 15 ©4 A5 HOI% A% A A bt 1o 0y e e
R 15 A AR BRI AT [P S-S S . sl p I RO G, &

) 4 MEASFETH
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WL FZFR=089, PeiZ £¥ R™=0.8, B[] 1 af LLwE b 45 5 80%( 4R, [Hik
Mtk g R BT BV A 4 R R . MBI A g R, H i
RMSE=0.0453 4% /~, BEMHEH B B Wy Eali FE, F=3603,
p=1.14210%, REEHFR G RE, HFH RS S SR,

FIREE, Co/SIO2 1 HAP G A, LBSRAE. Co Mk, Co/SiO2 #
HAP 3R, 356 AR, L Co/Sio2 fil HAP [P AR Sfa4r i b5 287
HEE. Co TR . Co/Si02 Fl HAP #RHbF e, ZBLHRI 2 5EE. Co
MR HIEM, Co MG Co/Sio2 fl HAP 3RILLZZ LIER], %4 14 C4
T ETR e 5% W . 3 HoE At ) R ¥ i e el LLE L i
JEAT C4 343 MR FRIE 2w i K

FFRRA I A B ACA S UE S, UG P 9 5 R o B M o e A i e
W, 9350 mE 16, wLLE RS AMILS SRR . Fik, REss el
FEE .

X 1 LEE 1T DT AT L

[ B

PR 16 C4 AR LIS 1 5 9B B 41
s3EE=RBRI SRR

Eh - S R PR TR o R B R  C4 MR AR  RE nT E  B f°) Aek
AR, R RS, FF R e R MR CERE LRI 1 iR .
5.3.1 Rk B AR _

6 1) R — LAY (R RGN ) IR 40O O MR T e e iy R i
froRmd, SRR o) B b P R R IR, BN C4 iR Ak
R R GAENE R g

@ =-0.0146+0.7757" +0.392x, ~0.693x, —0.291x, =0.001T - x,
+0.001x,"  x, +0.508x, - x, +0.206x,"  x,” ~1.196x, - x,” ()

Horp 7ONIRIE, xR Co/Si02 Fl HAP M BRI, x N8, x N Co
ik, x4 Co/Si02 fl HAP ¥tk . of LU i Co/Si02 Fil HAP 35%iE Y5 Co
AR HAE R A C4 15 B0 e g .
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AT HEEERIEES S, TR ERE AR EBERTE. Rl
m] 5] 5 85 TR A Y3 AR Bl E] AR R

ﬁﬂ=%%£ﬁf-f=hlnun
o
AE R e ) 7y 7R
@=0.1387 +0.025x, —5.578x, —8.503x, - 2.004x, - x, + 2.168x, - x,
+9.224x, - x, = 0.0000527 - x, + 0.000022x, - x,

A

T B AR L A & SR RS C4 IR IRE R AT R W, Ut LU |
Co/Si02 1 HAP [/ Al Z 855 . Co i3 #. Co/Si02 Ml HAP 3k E:{E R
iR, RlhGEESh

(9)

T, %1, X2, X3, X4
EpFLF
HTRERFREES C4IHRICEERE, Hikl o4 HidR R & e E
trEa s, HiREmEh
max @ = 0.1387 +0.025x, = 5.578x, —8.503x, —2.004x, - x, +2.168x, - x,
+9.224x, - x, — 00000527 - x, + 0.000022x, - x,

KRR A
IRAE £ 3O X O MRS I ) 2 S0 B 2 0 L 6 R 7
BB F LR R

DEFELAH: 300<T <500
@Co/Si02 F1 HAP {0 BRI H: 20 < x1 < 400
@LEREAR: 03<x0<3
@Co MAMBLIH: 0.5=m3<5
Bi)Co/Si02 1 HAP $e kL2 03 <x<25
R ERTE, @ C4 SRR R iR (LA
max @= 01387 +0.025x, ~5.578x, = 8.503x, ~2.004x, -x; + 2.168x, - x,

Tolpiiaally iy
+9.224x, - x, —0.0000527 - x, +0.000022x, - x,
300<T <500
20 £ x; <400 0
stq035x, £3
05<x 55
0.32x,£25
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5.3.2 fifeERE

FIA Matlab 5 Y quadprog() e S0 B BT R AR, FRAUES LI 3% 10,
9] BEE A 406.9°C. Co/Si02 #1 HAP 95 #0124 400mg. ZBHEAE A 2ml/min,
Co MALE A 1.4wt%. Co/SiO2 fl HAP R ECR 1.4 0, C4 il RE, &
i H 56.3%.

RBEEEF 350°CH PR R, BRI BRI R 50=T<350, 1§
¥ A 210.3°C. Co/Si02 1 HAP (/5 &A1y 400mg. ZEHEE Jy 2ml/min.
Co i #Ef% 1.9w1%,. Co/Si02 # HAP 3k ke L8 1, C4 iR,
i 9 29.8%.

5.4 BB M EER T EIEh
AT E SRS SR L 86 & C4 G iE R R, S

A s WA DI~ DS, SRUCER ETIE G SEE ST RE9.

Fo WiEEREE

Co/Si02 il LFE  Cofi  ColSiO2 , i

g?f HAP {35 fcfn HepE B FfHAPH Igg fg HE
! (mg) (ml'min)  (wt) Bk g (°C)

D1 400 1.68 1% 1:1 it I 400
D2 400 1.68 0.5% 1:1 It I 450
123 400 .3 0.5% 1:1 = I 350
D4 400 09 % 67:33 it I 350
D5 400 2 1.4% 7:5 i I 407

S A AR

1. 400°CH 3 A1 HEIT SR8, BIPtF 1 B AL HERB AT AN, 7E 325°CBLET
C4 3613 i3k £ Bl iR RE Y THEE AT K, 7E 350°CRY C4 1R RR IR, i@
iRt Al C4 B R EFRIE S R A SEE AT A BT i 325°C)E C4 MR iR
2 FRERE. h T8 % 350 B C4IGRERERIELMANS, EREER
400°CH 3 A1 T BS54, 37 400°CH 151280 IE R PE VT 35000 R R 3R 1
Wi HE U A S R R R R, REEERER %9 D1

2. 450°CHY A A4 HLETEE0E. MMPE L TTRLG H A3 4 C4 B IRk IRtk
J00°CHIBS B8 FH e A i, {B4E 450°CH] CaBIRRFEFIF, Addishca
iR 400°CHT RRE T RV M s TSR 1, (B R i T A 5 8B
T AETYE BB 400°C)S C4 IR RS P4k S JOL AL, HFeciaiE
8H 450°CSG C4 WhFRiE FRttas s W o] KB B C4 46 FR ik F 4 18 i8R i e ) £ 0%
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MR EAEEN, BARRERERLE 9P D2.

3. BMERERELZEAERRERT, 700 E T LR s RN
I AE FE A S8 4 1 A% A8 AR I & (R & 4 Al IR TS T 15 Bi) 2B ik
EHOL. RHAERBT 522 PEZREERER L, ER 350°CH ZR L
FRAMEATSERMNREAKPELS ALt EAE XX
XaaXaaXsaXer RAGHEZERUE P 9 = D3.

4. 5 C2HEM, HEEREMNEZLEMANREET. SAEREREN
C4 MG IziE FRIE M i i BT TR A R385 0k, BRI AR & M2 o B i
W TREN C4 Bk, BiERET 5.22 P EXHEERME
fifl b, R 350°CH C4 MG F A i I L T & REAR LA T AR =4
v, RS & XXX XX Xa, BEEEERERE 9 4 D4

5. % R 7E o] N = ER 4 MR B 15 45 S AY B |, BERN C4 MR i i e i AR
A% BT 3 R R R (AT A & 2 0 ) HAP FSRIfRSeR 7 E A B MU iy 58 %
T, S N MRS C4 IR MERPERUER C4 Wil T it
B, it c4 iR iR E SR EM A iR i R E =R p S, BikE
BHUE E 9 h DS

75 ARBLFMN BT

BB

1. SR 2 X0 ] 00T LA 8 00 68 $OH AT L8 3F R e SIS AT M, JFH
B EHELE B B et SR AT PRAE (L, RIGPRERR R, B R T el s B4 F
MERCHRIE . H T EC R 2% (R 3 i i 2 B A B0 /)

2. fEM B RGENE, 2 REE A ER R BT o, RAEERE R,
E 79 45 AT BEmA Al {5 HEs

3. R SEE A T AT S A CRAREE B, TR A .

BERS

L AL FEREM S oS HARMEE, BENERERE, F57ES BN,
& sk BE PR IR

2. fH quadprog()ER XK £ RIRIEAR, STrE—EMRE, LIS EERELE
RELIZI AT RAR

BEEr

1. EuE AKELEA LA FRMAE RS, . miEs.

2. ZLEHAMMBRE PR ET LLERE G, RULR TR R T RE

0
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PRAL S S W HE R AT R .
AP RERAL S R R R R AR Oy (LS n T
EhiE: BB EEGRE
B N OB
procedure PSO
for each particle 1
Initialize velocity 17 and position X7 for particle i
Evaluate particle i and set pResii = Xi
end for
gBest = min {pBesti}
while not stop
fori=1to N
Update the velocity and position of particle |
Evaluate particle i
if fit (X7 = it (pBesi)
pBesti = X0
if fit (pBesii) = fit (gBhest)
gBest = pBesti;
end for
end while
print gfest
end procedure

&5k

[1] ® ¥ &) iRE C4 5 L85G R A [D]. Mk, 2011

[2] &3, T8, Fid, E T oM 08 B8 EE RS E ekt
o7 B o ) A A R AL, o [k B, 2019, 44(10): 66-70.

[3] B4 ZEEESHTEEC 4HRD] KEET KL 2018

[4] E 3, F=iEA (RE0S, EH, BE EMER R oY & LR &
B R A BRI ). S E R AR, 2020, 35(11): 67-71.

[5] feledE, *ocuD. MM EESHM] dbe: b EARIKSEH R, 2019: 71-73,
207-208.

a1

) 4 MEAFERES.

axs.moe.goev.cn



B =

R 1: 8 Matlab PEIEEAERCEERF L 30EHED
%ol

vl 1 = xlsread(" FiH i 1.xlsx’ P i 835 %' D2:D6").
x1 1= xlsread (M5 1xlsx, PEHEERIEFR C2:.06Y,
v1 2= xlsread ("Bl #F 1.xlsx,' PR S % F2.F6'),
x1 2 = xlsread('PH f 1xlsx', ' i $ 48 #./C2:C6'):
a2

v2 1= xlsread('FH 5 1.xlsx', PEGE SR DT:DIY:
x2 1 = xlsread (P4 1.xlsx' B SE #'CT-C11'):
v2 2 = xlsread('F f 1xlsx' " HERESHERFT-F11'Y,
x2 2 = xlsread ("M 1 xlsx PEHESRIEZR CT.C11Y),

MR 2. ZERHE ARG A R Sk

HE TR 5 fo fi f R?
1 141.8 0.0025 -1.194 0.9797
2 2274 -0.0007 1.106 09911
3 =134.3 =0.0003 (L6476 0.9663
4 -106.9 0.0004 (3445 0.9959
5 2319 0.0032 -1.669 0.994
G 3193 0.0017 =0.5836 (1.986
7 -102.6 -(L0003 (L5565 0.9997
8 9686 00018 -(0.8015 0.999
9 186.3 0.0024 -1.343 0.9903
10 135.7 0.0018 -0.9871 0.994
11 177.9 0.0023 -1.274 0.9871
12 121.5 0.0019 -0.9544 0.9991
13 164.3 0.0022 -1.21 0.9965
14 138 0.0022 -1.083 0.9972
15 121.2 0.0019 -(0.9485 09989
16 188.3 0.0025 -1.365 0.9913
17 167 0.0014 -0.7707 0.9915
18 155.3 0.0021 -1.129 0.987
19 185.7 0.0025 -1.355 0.9914
20 190.1 0.0028 -1.445 0.9902
21 2287 0.0033 -1.711 0.9966
i
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PR 3. ZMELR SRR E S HA R EE

HE {7 40 5 Y 71 ¥2 R?

1 -190.8 ~(0021 1.422 0916
2 2347 0.0031 -1.646 0.9803
3 -171.1 ~(L0009 0.9244 0.9551
4 T2.7T 00012 -(1.5624 (0.9763
5 57.88 0.0011 -0.4995 0.9905
G 176.6 0.,0022 -1.234 0.9454
T T4.78 00011 -0.5651 0.9997
8 19.82 0.0007 =0.2446 0.9995
9 -53.43 1.00E-04 0.218 0.9949
10 59.7 0.0007 -0.4036 0.9785
11 5.586 0.0002 -(.06745 0.9994
12 43532 0.0009 -0.3829 0.9993
13 -04.33 ~(LO003 .3425 09817
14 64,86 0.0010 -().494 0.9995
15 39.07 0.0009 -0.3654 0.9972
16 41.33 0.0010 -0.4028 0.9977
17 20,97 00005 -0.1903 (0.9763
18 £1.07 0.0010 -(.5487 0.9737
19 324 0.0006 -0.2761 0.9982
20 -12.13 0.0003 -0.02167 (09709
21 -0.858 0.0005 =0.06002 0.9971

B 4: B —(A1, A3, A8, B2 @E Matlab EF7)

close all;
cle:

ool FF s ALy=0.002545%x"2-1.194*X+141.8; y=-0.002113*x"2+1.422*x-190.8
Y% Ad: y=-0.0003256%x"2+0.6470%x-134.3; y=-0,0009471% x"2+0.9244%x-171.1

%% AR:y=0.0017518x"2-0.8015*x+96.86: v=0.0007471*x"2-0.2446%x+19.82

% B2:y=0.002512*x"2-1.363% x+188.3; v=0.0009926%x"2-0.4028* x+41.33

figure( 1});
x=250:1:450;

y1=0.002545%power(x.2)- 1. 194%x+141.8;

plot{x.v1.'r-");

hold on;
x=250:1:450;

y2=-0.0003256%power(x,2)+0.64T6%x-134.3;

plot{x,v2,'b--"},
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hold on;

x=250:1:450;

y3-0.001751 8% power(x,2)-0.801 5% x+96. 86,
plot(xv3. m-");

hold on;

x=250:1:450;
yad={.002512%power(x.2)-1.365%x+188.3;
plot(x.y4.'g*').

legend('Al ZEEFLHE A3 ZRELF AR B0 B2 LR LE);
xlabel(" i BE/°C");
viabel(' ZEEHAEE):

figure(2),

x=250:1:450:
y5=-0.002113*power(x.2)+1.422%x- 1N 8;
plot{x.v3, =)

hold on;

x=250:1:450;

yGo=-0.000947 1 *power{x,2)+0.9244*x-171.1;
plot{x.y6,'b-");

hold on;

x=250:1:450;

y7=0.000747 1 *power(x,2 =00, 2446% x+ 19,82,
plot(x.y7.'m--").

hold on;

x=250:1:450:
y8=0.0009926*power(x,2)-0.4028*x+41.33,
plot(x.v8.'g*");,

legend('Al_C4 M2 1E A3 C4 I EZIEFRUE AR C4 IR FF1E.'B2 C4 1h2
EFEE):

xlabel("ii FE/°C");

ylabel('C4 JdE i F it

figs: B @R ERAS N REE Python FFF)
import matplotlib.pyplot as plt
import numpy as np

#OEPAT OISR pht TP R i e R

4
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plt.reParams|"font sans-serif’| = ['SimHei']
plt.rcParams|"axes.unicode _minus'] = False

plt.figure()

# AR EE

# i ASOTEUE

# Bl B2 B3 B4 B6 ZEH {LF

quality] = np.array([250,275,300.350,400]).  # B1 B2
quality2 = np.array([250,275,300,325.350,400]).  # B3 B4 Bo
number Bl =[1.43.4.6.7.19.3.43.6];

number B2 = [2.5.4.4,62.16.2,451];

number B3 = [0.4,0.6,1.1,3.3.6.0.21.1]

number B4 = [0.5.1.1,3.0.6.1.9.6.33.5]:

number B6 = [2.8,7.5.12.6,15.9.27.0.63.2];

# Bl B2 B3 B4 B6 C4 115k Fe

number Bl 1 =[6.3282512.282597 41.08];
number B2 1 = [3.26.4.97.9.32.22.88.38.7].
number B3 1=[2.85,535.7.61.7.74.13.81.21.21]:
number B4 1= [6.62.6.62,5.05833.13.1.21.45];
number B6 1= [4.5.4.79,8,77,16.06,22.41.30. 48];

# i H plot SR 8EH| ZREE (L3 (R

plt.plot{qualityl ,number Bl color="lightgrev' linestyle="-"label="B1 £, &% ¥ {, 5 ,
100me)

plt.plot{qualityl number B2 color="violet’, linestyle="-'label="B2 7 & ¥ {k
:.,200mg)

plt.plot{quality2,number B3.color="orange’, linestyle="--"label='B3_ Z & § (&
H_20mg")

plt.plot{quality2,number B4,color="b", linestyle=""label="B4 7 BL¥: {3 50mg)
plt.plot{quality2.number B6.color="orange’. linestyle=":label='B6 7, B §# {k
F.150mg")

# T F bar BEREES] C4 WIRER HEEIR
pltbar(quality],number Bl _1.width=3.color="lighterey label="B1 C4 & £= (19 ik ¥
. 100mg")

plt.bar(qualityl1+5.number B2 1Lwidth=5color="violet . hatch="xxx', label='B2 C4 &
IR 200me)

plt.bar{quality2+10,number B3 1 width=>5.color="orange’ hatch=""label="B3 C4 {5
F 0% 4R 1. 20mg")

plt.bar(quality2+ 15, number B4 1.width=5.color="b" label="B4 C4 i & 1 & %
. 50me")

plt.bar(quality2+20.number B6 1.width=5.color-"orange’,label='B6_C4 1% ¥ (11 i 4§
fE.150mg)

5

) 4 MEASEES

axs.moe.goev.cn



pltlegend() # StiREF

plt. sticks{quality2)

plt.xlabel{"iE FE "

plt.ylabel('H 7 /%)  # ZR bR i

pltshow()

MR 6: IEAEELE %
5

i 350°CH 3{.:5 f;gg
" Xi X2 X3 Xa Xs X Liﬁ ;E. R
=) ' ("a)
Al 1 2 3 1 1 1 36.80 47.21
A2 1 2 2 1 1 1 67.88 39.1
A3 1 3 3 1 1 | 48.9 36.85
Ad 1 2 4 1 1 1 6.5 27.25
A3 1 4 2 1 1 1 368 18,75
Ab 1 2 1 1 1 1 35.8 10,65
AT 4 4 3 1 1 1 58.6 18.64
AR 4 3 3 1 ] 1 3.7 25.89
A9 4 1 3 1 1 1 13.4 31.04
AlD 4 1 1 1 1 1 a.0 33
All \ 2 3 2 1 8.2 4.35
Al2 4 2 3 1 1 1 19.9 22.26
Al3 4 2 3 3 1 1 14.6 23.46
Al4 4 2 3 2 1 1 24.0 10,83
Bl 4 2 3 1 1 2 19.3 2597
B2 2 2 3 1 1 2 16.2 22 88
B3 0] 2 3 1 1 2 6.0 13.81
B4 5 2 3 1 1 2 9.6 13.1
B3 4 1 3 1 1 2 159 1534
Bo 3 2 3 1 1 2 27.0 22.41
B7 2 3 3 1 1 2 30.2 25.05
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MR 7 BRSNS R TR

el B Xi X2 Xa Ny Xs Xe
K 306.68 383 64.8 563.48 602.08 486.08
Kis 27 110.8 380.3 14.6 ! y
Ku 206.4 95,4 60.3 \ 4 L
Kis 9.6 y \ \ | §
K 6 1 y | \ %
ku 51.1 12.5 324 3.3 30.1 34.72
Kiz 232 28.14 52.34 24 8.2 17.7
ki 27 36.9 23.77 14.6 \ \
K14 229 47.7 60.5 \ ! \
ks 9.6 L) | Y § \
kis & \ i 5 y \
HER 45.1 34.9 36.7 16.7 21.9 16.98
£ KW XieXeX> XXX
AT Xia N i Xa Ma Xl
M8 EXERE C4 BRSNS RO
g R X X2 Xa X4 s X
K 179 81 49.68 13.95 419.5 433.79 11958
Kx 47.93 283.28 57.85 10.83 4.35 138.56
Kn 22.41 87.79 359.09 2346 ! \
Ku 176.73 37.39 2725 L] ! !
Kas 13.1 \ \ \ ! h
Kas 13.81 \ | Ay \ y
k21 2997 16.56 6.98 23.31 22.69 22.83
k2 2397 21.8 289 10.83 4.35 19.8
ka3 22.41 29.26 22.44 23.46 A
K24 19.64 18.7 27.25 \ ! \
ks 13.1 ! \ \ | \
ke 13.81 § . § 1 \
Pea: R 16.87 12.7 2195 12.63 18.34 3.03
+ I N MMM 7 2Ky Ne
AT X K13 Nia Xis N Xe.l
M 9: 8= (= HiES EH Matlab A7)
close all:
cle:

% = xlsread("iF 1 B 15 B AH B4 xlsx "Sheet ', A3:093");
v = xlsread('iF e [ 19 G ST xIsx . Sheet 1, R3:R93");

yl=yv"

stepwise(x.v1.[1,2,3,4.5.6,7.8,9.10,11,12,13,14.15],0.05,0.1)
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close all;

cle:

x = xlsread("iF B [ FLES BT E xlsw ' Sheet 1, A3:093);

y = xlsread('iF 25 [B] 5 R 45 8148 xlsx,'Sheet 1',S3:893");
yl=y;
stepwise(x,y1.]1,2.3,4.5,6.7,8.9.10,11,12.13,14,15],0.05.0. 1)

close all;

cle;

x = xlsread("iF 4 B0 FLEG B2 xlsw, Sheet 1, A3:093);

y = xlsread(i% 25 [8] )5 5 45 248 xlsx,'Sheet 1',Q3:Q93');

vl =v",
stepwise(x.y1,[1,2.3,4,5.6.7.8.9,10,11,12,13,14,15],0.05,0.1)

M 10: W= (RABIERURAE Matlab B

close all;

cle:

G=[0.0.0.000026.0,0:0.0,0,-0.000:01 1.0:0.000026,0.0.1.002.-1.309:0,0.000011.1.002.0,
=4.612:0.0,-1.309.-4.612.0];

c=[-0.138:-0,025:0:5.578:8.503],

Ib=[300:20:0.3:0.4:0.3];

ub=[501(.400;3:5:2.5];

[x.fval]=quadprog(G.c.[L[].[]]].1b.ub)

close all;

cle:

%ol iR E KT 350°C
G=[0.0,0.000026,0,0,0.0,0,-0.000011,0,0.000026,0,0,1.002,-1,309.0,0.000011,1.002,0,
-4.612:0.0.-1.309.-4.612.0]:

c=[-0.138:-0.025:0:5.578:8.503]:

Ib=[50:20:0.3:0.4:0.3];

ub=[35(:400:3:5:2.5]:

[x.fval|=quadprog(G.¢.[ LI L[ L] 1b.ub)
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