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Optimization of Structural Parameters of Mixing Head of Polyurethane

Foaming Machine Based on GA-BP-GA
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Abstract : In order to solve the problem of poor mixing uniformity of the existing polyurethane foaming machine mixing
head, the structural parameters of the mixing head were optimized based on the structure of the existing mixing head of a certain
company. First,an orthogonal test was designed to conduct flow field analysis on the mixing head. The simulation test data would be
obtained for range analysis to obtain the order in which the structural parameters of the mixing head affect the mixing index. Second-
ly, after using the genetic algorithm(GA) to optimize the BP neural network, the trained GA-BP prediction model was obtained,
which was used to predict the mixing index of the mixing head and fitted the mapping relationship between the five structural param-
eters of the mixing head and the mixing index , through comparative analysis of the BP and GA-BP network prediction models, it can
be seen that the R of the BP network model is 0.564 6, while the R of the GA-BP network model is 0.990 3. Compared with the
direct use of the BP network prediction system, the GA-BP network prediction system has Higher prediction accuracy and stability.
Finally, GA was used to perform global extreme value optimization on the GA-BP network prediction model to obtain better structur-
al parameters. Compared with the mixing index of the initial scheme, the optimized mixing index of GA-BP-GA is reduced by 52%,
which reduces the mixing index of the mixing head to a certain extent and improves the mixing effect of the mixing head. By
comparing the GA in Matlab, the mixing effect predicted by GA-BP-GA is 0.165 3 mm and the value obtained by Fluent simulation
is 0.165 mm. The relative error between the two is 0.18% , which verifies the feasibility of the optimization method.

Keywords : mixing head ; fluid analysis ; orthogonal test

EEWA: SRR H R TR [2022]5-38)
BIEIEE : Mgk, 2R, WL WEFE7 B R RS T 2 Mk il (5 Bk B R A
WFs BHA: 2023-10-24
S| LIS Mgk, B 0, 5 LT GA-BP-GA MR 2R L MR & Sk 25 SR )], TR IRER FH , 2023, 51(12):92-99.
Jiang Minghui, Mei Yi, Luo Yanying, et al. Optimization of structural parameters of mixing head of polyurethane foaming machine based on

GA-BP-GA[J]. Engineering Plastics Application,2023,51(12):92-99.



TEH12: 48 2L T GA-BP-GA RN & WHLIR & S5 25l 93

RABRH e LA = it b, S EEHE &
NS B I A R R 22 e B 2
{14) J3 2 R 7= A (S FH DD RE G IR AR 200 2 o ok
AR IR, BT RO JRURHE TR A i R IR A Sk
YESHE, 30 mT i AR R R AR AR A Sk 4544 , LA
I A TR AR TR A AR | DA T (I 2R R 7™ i 114 ot
o FELMEXHR A LSS g e IR Ak
PERME 5IRA B Z M Je /i R 0 ER RAE
HAR ARG WM 05 UEATAE e L i B 3] o v
DR B 2 RS SRR B TR A SR TR A RUR .
] NSRBI O A 4R B A, 45 6113
AR SN 12 (CFD)BELL B i 18 0 il BRAL , 2 Tk
FHOCESH 5 TAES BT IRALE Y, A, —2ik
ISFIE R, R TR b AR v R R AL A T A
b, R FAED ), 38 H R O S0
B BRI AR F-Br o i T — 28 K0
YA BRIR A AT, o8 T HER b R AR 4R T
() 18,3 B G RUSE At ) 3 R FH 3% G L - SR 1
B R AR X FH L OO AT B, AR
BURIEATIE 1) )7 i ANMEFES A K it ] 7 THAE K
WM I 1. i, RS8R G Sk A5 TR &3k
RAMERERSZ I, R IR AR 10, 45 & e ik
(GA) 1 BP i 2 M 48 XHE AL R IF AL TAE. &
J6, R BB, 454 CFD L BHR A k i ]
AL s BT IE S0 7 58, AR 0 R AT iR
O3B RS2 R AT 22 50 B e L, A BN A Sk 1Y
B S S IRA TR R . IR R
71 GA-BP [0 45 A5 0 11 I 3206 &k TR & 48
B Z AT BEAS AR AT S IR A 3k 1 - 25 4 S EORD
RAETEZ WAL R, a2 H GA XY
GA-BP 4 BB A7 (E FHL , 15 B L 4500 =
B B LA TIRA LMIRGRCR .

1 RALSHEEM
1.1 R R RNEX] 5

()P

KA REHLIRA LS N LIE, A, BFIFh
VAN TRULE 5 1 T 43 AR AS R I AR
ERAGENE ARG RIR A . HTAERB R 1
N, R 2N, AB R AAR AR Ak IR A E
P JE W, K ZE ) EAS3h, I/ & T . ER
R Wy N 5 2 e N = W o 6 A U o 2
TR FT I R A R A T S8 AT OT,
fii A, B IV IR BENS AETR A e N s 0 S TR A,

:|:|A :|:|A :|:|A
¥ B \ﬂ k] .%B \-E ¥ EB
B Rk TAR DR

UL AE [ 2 Y R ORI 2 1] R A% Bl oA A A.
EF‘O

IRGEIRA S W 2519 S B0 TR B B8R (5% 1)
KR IR AL S50, % A, B BRI TE IR
AN E SRR A S R TR . HIRA
JEs () L AR 25 A RS R B 8] 22 BT o AL B PRZH 43 L
RO AR d N 2 mm, RSB D H 12 mm,
PERL AL 2R SR A G e A R 90°, Jii < o0 £
T UEFF I Aol 3.2 mm, BE & K3 H Jy 48
mm. HRPEI S EN  EHR A = e A AL 1R
2b,,

D |
A zZ
77
»7Z
H
(@)
— ——

(b)
a—JL{TZ5H s b—— el
B2 A S UL B = e

Q2) A& 53

RAE 4K H T Fluent 244 77 1) Mesh X}
BRGNS R 5 o B TFIZIR A Sk IR A 0
IRRE T DX A A 2, HIRARASHRIN . D% Fr 50 1 1 i
TR I I B SR A Aok ARG B R DRI, SR
FHZSF ARSI 53, IAS BT R /N A 3 O 1 mmy,
HICHRI R = MY, 230 oy s B e, LA i R {4
i 101 281, 4558 4K 3 B .
1.2 #BHFARRDREMN

(DFEHI



94 TAREHRLN ]

2023 4F, 45 51 45,45 12 10

3 IRA Sk RE o

il Oy R AR e-e 1L
M BRI () B
o o

ox  Jy 9z =0 )

s sHE AR MR Q2). 23) @R,

ou o o 1P o
ot dx dy 0z p 0x dx*
2 2
uLZ+vLI; 2)
dy 0z
@ + u@ + U@ + w@ =
ot 0x dy 0z
_l£+1}62v+u621}+1j82v ®)
p Ox ox’ ay? 0z’

G ow | ow | ow

a Yox Ty ez pow
w *w + *w

v u v

x> ay’ 0z
o HEE ;PR

@ AR nG) R E)FR .
9 0 _ 9 | O

at(pk)+ axi(pku;)— axj{(L” ) }L

G+ G, —ps-Y,+5, (5)

9 9 -9 M| 9e
o (PE)* ax,-(pgu") = {(u + Uk)ax} +
2
Clsi(Gk +C,.6,) - ngp% +S, (6)

Ao G )2 RS R Y, RN TE DR
Yy T K 21 42 Rk, X HFEBCR 52 koA
TSI RE s e M MAFEHCR T RE; C,, C,,, L3R
WG o, 0,00 MR ke B IR G IR R 7
A58, S AE S kAT & 30 5, o0, 72 7 1) 4 A1 L
BN RS 5 5w, TSI B s Rt I B 1 R 5K

I EA XX IR,

o=pC,+ (7

1 0P
+

(4)

K C oA

Q)i F 4

TR A SRR G I T 3l AR 533 Ry SR ik 22 JC B
M2 FR TR, I E AR R e 1, PIAP S I S
SAE i P4 N NEERME R FEIR B I N &
AR o K Rk £ T A 2 S E R R o B SN
FH—FAH =, A SR TS AT L SOR
J1HE L EREE 1R 14 MPa, B TZIR A3k i AR
DXl X T SRR A3 IR G Sk T A X s
W YOZ -1 B X AR I, D T R e
P N RE T
2 RIMGERROH
2.1 Hmz

g IR A S IR AR R A L h Rk £
JUEEAN 22 St mUR R R A B A T I AR AT, 7R
B FERT L 85 MO TR Ak RS S5IR A
Z I FJefa HERED AR R A AR GR A K
JEE DA K35 e AT A L i s )4 o v B B A R
P SHORIRTIR G S UM 5 YR A 3k TR A3
KR, I — L i EE A KR AR ik
RA S S5 S50 SR A S h R 19 TR A i
AT T

TEVCEAF NG R IRRIR G, Al
UL b LS B ik 22 o A 2 SRR IR A Sk
TRARR , il e H 01 A Ak 3 ik 22 T B (FH—) 1)
IR R (B o b B e b o 45 ARG A T 58 T ek i
(AR A B BN UL, SC P I L 2 PRI R A
— 7 AL AR TR B s L s N
4. W4, NZEBA IR FR B0 B ey
AR HOHOR B, P E = 1 IR A AW
HIATIRA, Rk £ T R R BB s /> HLi
G KR AY R 2T T 0.5 4k JIrwh i B (s . [ eh
HB AR I 2 A WA v AR A B e AR R o3
BB i 2, HIRBU i £, 79
JRIRA KR AR Bz, Wit — k.

R

1.0e+00
9.0e-01

[ 8.0e-01
7.0e-01
6.0e-01
5.0e-01
4.0e-01
3.0e-01
2.0e-01
1.0e-01
0.0e+00

4 SRR Sk AT A A 1R BB A TR



T2y, %5 HT GA-BP-GA ISR &R K IUHLIR & Sk IZ I 2k 95

JERAROR AL R O BV RO, RB), IREIEEARC), IRA K (D), 1§ YT 7E
BIATHCS0 AN S R ik 2T EE AR B Sl S BB R T O R R (E)TE L
FIRATEE R A TR B KA PEA LR & i 1 Fluent J /A3 H 15 BRI AR AR J 1 1R
BOR, HBEASIRAE T SO, MG, JRAIR AR, haR2 nT A 16 4R A 4840w/ .
AL IR S8R 0.344, W 5 A TR AL TR A 4L

SR AR R AR X R R A SR 4 _ ®2 ESHBER —
NP AR AP B/mm C/mm D/mm E/mm RA46%
HEATEAE 1 60 0.5 6 24 0.8 0.347
2.2 FWIERAR 2 60 1 10 48 4 0.300
ARTIERAE R GRABRWIT 3 @ 15 4 ™ 16 ox
, . e 4 60 2 18 40 5.6 0.413
M, R PE R 7 R 2 ] 1A A SR Tk £ Je ) 4 s 60 55 q o4 24 0213
TR B A 2 R 38 3 WK M 11 8 Ak 2R ik 22 e 6 60 3 12 3 48 0368
a@m UM ) M LA R A AR S T
T8 TR AR S bR v 25 A SR TR 9 65 ) q . L6 0:302
%?a%k& FHF i i AR o A S SRR st 2 ik 10 65 1.5 12 56 48 0324
IRETEE  IRETEE M= (8) . g 22 225 166 i‘; i‘é‘ 3‘2‘5
1 <. 13 65 3 10 72 3:2 0:200
M:/Z [C,-C,T (8)
N &i=10 78 ’ 14 65 3.5 14 40 0.8 0.334
SCRRAAGS TR LERRIERL 1 DD e
ELE’M‘U“ da%ﬁﬁ ﬁé&ﬁ@ﬁﬁé{ﬁ(c jJO.S)O 18 70 2 14 64 56 0341
Sy I 19 70 25 18 32 32 0.415
IZIRA S IR 1 IR G A PRI W 58 » o \ ) < s oas
é(bb (=] ,IJ_HJ%*HTIEH DE&EE’J{ ,\\\J:E/‘J'ﬁ:ﬂ:l/ 21 70 35 12 24 4 0.409
BRH0S. BREEEEARANC S W 2 s os 1w as o
5E A AR, B M=0, M I HUN , R & fxﬁz%ﬂi S5 S
U AR SE S ANRE W D& HAEE 25 75 2 12 48 32 0.348
S ERRUNECR 0, B M=0.5, 26 75 25 16 7 0.8 0.357
. " e e s L e s s 2 3 6 40 4.8 0219
SR A B FERE S SE U e S
BRI _F Yy S ), YA B S0 AN ) SR ik 22 ool 29 80 0.5 12 7 24 0256
BN SIORIE A LS A Bxcel JEILRASES 0 %0 116 w0 s oan
31 80 1.5 6 64 32 0.180
AN TR SRR » %0 5 0 1 08 0349
3 EXIREIEIT 33 80 25 14 56 4 0.361
3.1 Rk ERt 34 80 3 18 24 1.6 0.423
35 80 35 8 48 4.8 0.256
%%?Jﬁﬁh Eﬁ(ﬁﬁ%%ﬁfu&ﬂ%UE{tb = 36 85 0.5 10 56 5.6 0.283
Sk EE AR IT S A e T T IR KRR DL 37 85 1 14 24 32 0422
180 TR0 SIRA I Z M M), #HkEHT B 38 8 13 18 48 08 0.386
39 85 2 8 72 4 0.196
&1 BERKER 40 85 25 12 40 16 0365
; SES 41 85 3 16 64 4.8 0.368
K AP° Bmm  C/mm  D/mm  E/mm 4 85 35 6 32 2.4 0.231
1 60 0.5 6 24 08 43 90 0.5 8 40 32 0.277
2 65 1 8 32 1.6 44 90 1 12 64 0.8 0219
3 70 1.5 10 40 24 45 90 1.5 16 32 4 0.425
4 75 2 12 48 32 46 90 2 6 56 1.6 0.182
5 80 25 14 56 4 47 90 25 10 24 48 0.384
6 85 3 16 64 4.8 48 90 3 14 48 24 0377
7 90 3.5 18 72 5.6 49 90 35 18 72 5.6 0.240




26 TR

2023 4F, 45 51 45,45 12 10

3.2 MESH

W22 53 BT REAE (A7 B AT R HE 53 BT A 7] PR 28 X6t
BRES IR A T RENS B DU M A M AN R 2544
SHIEX R A5 252, R A L s
AR I B S R T 22 530, FHR A SRk I 40 B
BB MRS T B EE A Y A bR, H 5
A GER S B0 W AR S B AR bR, 15 B8 22 43 B
Bl anE s i . HE SR, C, D XTI A~ 2544
SR TR K XHR SR M B K, X B R A T
BB K, Hoy = AN a5 S50 b IR & 48
B BN AR R A HR B 5 e AN ] 20 ]
JA45 A 452504, B, C, D, E)WHE G855
LT, FE R R A B AR C> A K E D>
T VEATAE L I 24 o PO K B Es ERHE 1
% B=>#R N SIRA B Z MBI M A, AR ZEK
i ME R B LA S8 & A2B5CLDTES,
RIS O 5R G 6 Z [ 32 f oy 65, kLT 142
2.5 mm, IR A BN 6 mm, RS IEKE N 72
mm, Y& YE AT Fie b it s B8 5 p s il 4.8
mm, iz ] Fluent S 4UF5 2R &35 800 0.169, H H:
REHIR/NT 2 2 P AT B — A S5 S E0 D TR
GHREL, B 6 AT, HARRR M B i 422302 0.5, 161]
REBS, 5FEIRA KIEA RSB LT,
SRR,

0.450

H
H

0.400

&

iﬂg 0.350

I

= 04300\/_\‘\ /\[ A/\/
0.250

0.200

0.150

Al~A7 "BI1~B7 CI1~C7
RIZE K
E5 B R BACEHR A AR a3

D1~D7 EI1~E7

3.0e-01

1.0e-01
0.0e+00

Flo  RZE BT AL L AR A — PR B S3 Ho3 A1 Pl

4 ET GA-BP-GAEERNEHSH MK
4.1 #13% GA-BP M & Fm| AL A4

i T BP #1285 X 28 VA AE B RSN R i) o R v 4
RAE SR B ) B ey i b g i B i
GA 1E R —Fh BEAE B4DL A Wy ik Ak ok B2 i DL A58
AR RS T. B, 51 A GA X BP #
28 W 2 Y RUE A SE AT D0k . B eSS i e ik it
P32 AR A K0T I TR A5 48 25043 R e 4 A1 25
£ VNSRRI SR BP IR, M T 75 2] i fI BP 125 il
U2
4.2 GA-BPFM %4 R

435 2 h BT 40 LR FUS 9 A8 30 >k
YERUNGREEFNMNRAE o P2 1 RS 2 g SR k]
ARG S i T G5 S B8O A F8 B £ 73 50l
YE M A S 80 s FEA Vi it KA
29 AR B A R S ECE i S,
AN =20 + 1B T Z P ITEE 11,
N R E B ITEE 0 AR Z TR R,
Hi 1€l 7a H BP 5 GA-BP W 4% Tl 5 5L %) b vl DL
L BP W2 B R T0I f [m] B (R)=0.564 6, 5 H 2
{6 FH BP [ 25 A5 75 T A LE , GA-BP [0 26 455 75 5 1)
) R=0.990 3, i it AERA M4 . & 7b /2 BP 5
GA-BP [ % il () AH X 2 22 &, B 7b 0 %0, 5

0.45; .
-~ BPiilll {EI“
B
0.40; T

= 0.35¢

ym \

420300 [ -
0.251
0.20}

0.15 ¥
1 2 3 4 5 6 7 8 9
FEARG
()
0.20
0.15
0.10

0.05) /

_». BPTRZE
—— GA-BPTiilli% 2

FEXFIRZE/%

-0.05
-0.10

-0.15

1 2 3 6 7 8 9

4 5
ARG
(b)
a—MRAEAY K52l 5 BP, GA-BP X LU 1A 5
b—BP 5 GA-BP W45 TN AH X522
517 BP 5 GA-BP W45 T 25 Gt He



T2y, %5 HT GA-BP-GA ISR &R K IUHLIR & Sk IZ I 2k 97

GA-BP % 25 Tl AH Lt , BP 19 25 Fit ] {14 A Xof 5% 24 55
K, GA-BP [0 £ 00 114 38 {40 A5 i SORR R 152 22 14
HIAE 0.2% LAN . GA-BP W Z5 BRI Z IR Ak IR
B HR BT ARG FE SOSR R  L H GA-BP 45 45570
VR R T AR TR AT LA B W A Sk I 254 S80S
RETEECZ MEAELE X R R T GA I AE T
) FREI A AR

4.3 #3E GA-BP-GA A

GA-BP 2545 GA 253 AW : GA-BP W 25 15
BRI 25304 5 12 F GA X GA-BP [0 45 45 70 4 i 5-
e,

(1) GA-BP W& BRI 2405357« GA-BP ¥
LRI FAE— ALk R TR G Sk 451 244
W ABEZRE B AR & RS TR 80 1B 1E R gL
B B . DRI 7 AT T, GA-BP [ 48 455 0 150 (1 5
LS A R 25 /0N, 2 B L TS0 {E0 0 40T LA, BB AS
XA A A b U 5 8 4%, RIS , 2B GA-BP 4%
BRI BRUS AR b I WUIR A Sk 45 S ECS IR G 18 5K
ZIAHER MR G LR

(2) GA X GA-BP W 8 5 AR AAE T3 3. L
FEBCEAARAR — S S BT H bR AR AR R A
3IANHEM, BIR AL IR A 18 B0 /ME S GA
FIEAE F AR, SRR 1 5 R A s 22 e i Je £, it
RO EHAR JRA I EAR R R TE AT e i
v B O AR EEE D SR R, 2R
ZAERI Ry S AN BT AR R BUE VI . 28 BT T
GA B LA (9)-

Foo=F (%0, %, 25, 04, x5)
60° < x, <90°
0.5mm < x, <3.5mm
s.fy 6mm < x; < 18 mm 9)
24 mm < x, < 72 mm

0.8mm < x5 < 5.6 mm

e, 0,0, x,, xR HERHE SIR A IEZ
[ e f ERHE AR R EAE JRE MK
JE VB VR AT AE S5 b 3 i B O K 1 2 8
(B F, FRIRGTREG F L = f (x000.0,.00,.05) WisiE
SR A I PR

U ZRGF 1) GA-BP M 46455 80 T 0 4 i1 4 S 4>
AT 7 B A, AR 3 0 RV TR 22 AR, 7 B A
A R R AL Ry 200 748 S AR 0.2,
SE X MEFEBE N 0.8 e KIE AR BB N 400, )7,
R EERE B AR S T AR A,

GA HAT Ry & Jmtl (B S Re 1, 2 - ad
Firp B — BN R B GA-BP #1228 W 2%
FGA 454, K5 GA-BP #1245 JU 415 8] 1y AR £ 1
W5 5 R T ST HH I B E AR SRy GA 38 0 R
B, M T GA-BP-GA B3k . R K in &l 8 fir

7N o
P AN
AR floatist o
. BRI
Afabm
BT

PRV B
T HEATIERE . ZEX

| S
LG A TRAREBHIA
RS 5 2 |
RS
S

&
st

] HEA 73

MR TR % =
(f & I
L | AR TR

E

GA-BP-GAR%
T A7

K18 GA-BP-GA 2l

4.4 GA-BP-GA FHALR

) FH 3845 B X BP-GA W) 45 T 45 78 47 4
Ja ARSI, A5 B FO0E Y B M2, inE 9 Ffros . 4
LR 400 U5 TR A I BIR A BRI FE AR I8k
T 0.165 3 4b , XF B B A IR AL B G5 RS 4 R
61.85°,B°4 0.5 mm,C} 6 mm,D & 71.95m,E N
4.02 mm,

0.1675
0.1670
g
12 0.166 5 |
b
0.1660

0.1655

0 50 100 150 200 250 300 350 400
AR
o SERIELE
4.5 BEEEE

i i GA-BP-GA b J5 m 45 8, 7F UG-NX 1
S MR G S M ZE I S EUE U, B B A5 20 L]
45465 A Fluent kA 75 B UE , 15 B AL IS 19 AH
— 7 AR T A AR R A B PRI AR T SR ik 22
TR AR B, 1 5 A Excel £ A0 2
REN R TR A5 B 10 M IEASI IR ik
J AR B S X I P A A — IR A B i = 1A



98 AR

2023 4F, 45 51 45,45 12 10

10 A AR A RO B RIR AL 4T (B AN 41 GA-
BP-GA AL TR SRR . & 1Al (AL ai e R
Al 1A SR ik 22 e B A AR B B AR K, 1
AT 2R ik 22 o0 B ) AR R B AR Ve ), Bk 4y
B, R AR R Y SR ik 22 D0 B AR R A B S
50%, 2 3 Ak Zs S nl 0, AR ALl B IR A FR 50k
0.344, AR AL 5 TR A HEEUNR 0.165 3, 5 R IGT7
FALE , GA-BP-GA L ALG TR A TE B MK T 52%.
RASMIRARRAR T —E ks, Eidxft
Matlab 1 GA-BP-GA Tl i) i & 34 24 0.165 3 mm
5 Fluent /5 EL{0.16 5 mm, i & AR 2 4 0.18%.
25 b, UEBH GA-BP T 22 ¢ ) e e Pk S T S A
1, [A1 , 38 3 GA-BP-GA XSHRE A Sk 45 AL |
HARA LR A SR WA B T R A1k

BB

1.0e+00

10 IEACTABR LA EY Hh HA AT — MR B A 14
RBLUE

1.0e+00
9.0e-01

5.0e-01
4.0e-01
3.0e-01

1.0e-01
0.0e+00

11 GA-BP-GA ALY s F AR A — AR B4 o A 1]

x®3 HMUKER
E RAE
45Ky A/(°) B/mm C/mm D/mm o ég{
i) 90 2 12 48 32 0344
EASR R & 70 1 6 72 48 0178
IERE A A 482

IRAFEEC N IR /%
GA-BP-GA 414 61.85 0.5 6 71.95 4.02 0.165
GA-BP-GA T LA
IR HEEC R FRIR %

5 Z5ig
R4 e R AR L ALR A SR IR AR, X AR

T A S B . E e, 15 Fluent HhX IEAS

RIS BEATRAU T, R HLAE AR 22 73 Hr J5 153 2

SIS ROTIZIR A R IR A TR AR N R G

i HAR C> IR G WK JE D> 15 UeAF 7 i L i) 2148

LK E E> 3R O AR B> 3R 5IRE K

Z I Ao B A GA Ak BP RALE I

i, 11 %x BP B AU, 15 3] GA-BP W48 A AL, 25 R 3%

B - GA-BP [ 45 50 B 5 00 AH X 158 22 e KA AN i

0.2%, AL TERT, BT 57 /9 GA-BP [0 28 4580wl ] 1

IR G LIRS BRI . F)5 , R H GAXT BP-

GA M 28 BRI 6L 50, 13 1) GA-BP-GA flL k)& 1Y

RA kB S5H Z 5 (R T 5 IR G I Z 18] 1 2K A

61.85° FERHT 4 0.5 mm JR A HAE 6 mm IR A

JEAR R 71.95 mm Y PEAT 7R b g 4 O Ay

K 4.02 mm) S XS R IR G840, Fluent A 40L{E

4 0.165, GA-BP-GA flt b J5 HUIR 5 78 %0 0.165 3,

HIXFRZEZ O 0.18%, it — Kok | GA-BP-GA il

MRS T v S et . XL IEAEACR , GA-BP-

GAARLIE N 0.165 3 mm, 5914577 AL IR 5 16

BUGAR T 52%; 5 IE AR AL RO 45 R A LE, BRI

T 7.13%. % I, GA-BP-GA fiALER B fRe A i Ak

Tk AT OF HRE7E—E R LR i & Sk iR

BRCR

2 % Xk

(1] XSHHR, i, b TUR, A5 Y9 S S i ALIR & Sk P R 55
o T AR5 4 BT[] v L 2R, 2022, 36(6):130-136.
Deng Shixin, Wang Jian, Yang Weimin, et al. Simulation and analy-
sis of fluid high-pressure and high-speed collision in mixing head
cavity of enhanced reaction injection molding machine[J]. China
Plastics,2022,36(6):130-136.

[2] Trautmann P, Piesche M. Experimental investigations on the
mixing behaviour of impingement mixers for polyurethane produc-
tion[J]. Chemical Engineering & Technology, 2001, 24(11):1 193—
1197.

[3] Pei K,LiR,Zhu Z. Effects of geometry and process conditions on
mixing behavior of a multijet mixer[J]. Industrial & Engineering
Chemistry Research. 2014,53(26):10 700—-10 706.

[4] Zhan X, Jing D. Influence of geometric parameters on the fluidic
and mixing characteristics of T-shaped micromixer[J]. Microsystem
Technologies-Micro and Nanosystems-Information Storage and
Processing Systems,2020,26(9):2 989-2 996.

[5]1 XUEGE BOR, EREE, 4. Y RGO 488450 5 TAES B Al
[k R A TR RAR L. AR RS IR (TAERR) , 2015, 45(4):1 155—
1161.

Liu Guojun, Zhao Tian, Wang Conghui, et al. Optimization of struc-

ture and working parameters of Y tape micro-mixer in two-phase



T2y, %5 HT GA-BP-GA ISR &R K IUHLIR & Sk IZ I 2k 99

[6]

(7]

(8]

[9]

[10]

(1]

[12]

pulsating mixing[J]. Journal of Jilin University(Engineering and
Technology Edition),2015,45(4):1 155-1 161.
SRR T T R e S AL S AR TE [D]. K5 R
BT R, 2020.
Guo Dong. The research of parameters optimization and flow char-
acteristics on new impinging stream reactor[D]. Taiyuan: Taiyuan
University of Technology, 2020.
SR R TR B A LG AR [D]. I RO T
KE,2011.
Guo Min. The key technology study of high polymer roads repair-
ing foaming machine[D]. Wuhan : Wuhan Institute of Technology,
2011.
T RE IR B B AL BT S WFSE D). TR - RN R,
2020.
Dai Bing. Modular design and research of polyurethane foaming
equipment[D]. Suzhou:Suzhou University, 2020.
[ISESEIEE T I b e WA IR DR Gk K (Y SR
PEREEAR[T]. i AR T RRAA3R . 2022,22(9):1 2441 252.
Zhang Jianwei, Niu Juchao, Dong Xin, et al. Flow field numerical
simulation and mixing performance optimization of impinging
stream reactor[J]. The Chinese Journal of Process Engineering,
2022,22(9):1 244-1 252.
SR, MR, FHRAS , 5 KX B X il TR 45 A TR
BHOR[I). TR TR . 2017, 17(5):959-964.
Zhang Jianwei, Shang Panlong, Yan Junjie, et al. Mixing effect in
two horizontal opposed impinging stream mixer[J]. The Chinese
Journal of Process Engineering,2017,17(5):959-964.
Palanisamy B, Paul B. Continuous flow synthesis of ceria nanopar-
ticles using static T-mixers[J]. Chemical Engineering Science,
2012,78:46-52.
SR AR i S S BB AL A S S A A A KR A
B FE[D]. L FH - TR BH AL TR, 2022.
Niu Juchao. Numerical simulation analysis of flow field in
impinging flow reactor and preparation of calcium hydroxide

nano-powder[D]. Shenyang: Shenyang University of Chemical

[13]

[14]

[15]

[16]

[17]

[18]

Technology,2022.

Mg , BESEIC , THERR 55 5L T 22 H AR Y JUARH 056 ) B R A AL
GBS EE R A [T]. T 2 2 (B AARL 2 R, 2022, 49(6):
25-36.

Mei Yi, Xue Maoyuan, Gan Shenglin, et al. Whole machine analy-
sis and structure optimization of nine-axis five-linkage grinder
based on multi-objective[J]. Journal of Hunan University(Natural
Sciences),2022,49(6):25-36.

VFAIL. BB A TR I U7 B 5 45 AL (e H[D]. i - i At
TR%:,2020.

Xu Hang. Flow field simulation and structure optimization design
of spray gun for spraying equipment[D]. Dalian: Dalian University
of Technology ,2020.

W, M 2R, O HE L 45 T GA-ELM Bt A% 330k iy i
T ZALAR[]. 38, 2022, 51(1):56-61.

Xue Maoyuan, Mei Yi, Tang Fangyan, et al. Optimization of injec-
tion molding process based on GA-ELM and genetic algorithm
[J]. Plastics,2022,51(1):56-61.

B, £ By, LRI, 55 3T BP M4 M4 1) A8 e S i 0
TESEAA]. TR T, 2021,49(3):65-70.

Liao Shengwen, Wang Yuqin, Wang Kesheng, et al. Optimization
of injection process parameters of catheter joint based on bp
neural network[J]. Engineering Plastics Application, 2021, 49(3):
65-70.

ARSI, 45 BT GA-BP 28 I 2% 114 171 48 Uk
JEE BRI TE [J]. AR AR S TR B8, 2023, 42(8):62-64.

Yang Jianan, Ma Feihong, Hu Bin, et al. Study on inverse model
of negative oxygen ion concentration based on GA-BP neural
network[J]. Transducer and Microsystem Technologies, 2023, 42
(8):62-64.

TApde KNS, T, 55 JET BP M 22 R 28 5 i (L S i Al
ITHEZRESH AL BET 0] BOR 5 T8, 2022, 29(8):1-5.

Wang Xuebing, Zhang Huipeng, Wang Yahui, et al. Structural
optimization design of slot frame based on BP neural network and

genetic algorithm[J]. Technology and Market ,2022,29(8):1-5.



