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Abstract: Aiming at the problem that the current optimization methods of electrolytic copper foil
manufacturing process parameters simply consider product requirements, an optimization method
of electrolytic copper foil manufacturing process parameters by integrating equipment status and
product requirements is proposed. Firstly, in order to identify the nonlinear relationship among
process, equipment, and product parameters in the copper foil manufacturing, a mapping model

of “process-equipment” and product parameters is established based on neural network. By
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constructing the similarity measurement method between the current production mode and the
historical production mode, the optimization starting point of the current process parameters is
determined. Furthermore, based on the established mapping model, equipment status, and
product requirements, a multi-objective constraints function is constructed, and genetic algorithm
is used to optimize the process parameters, aiming to achieve the optimal process parameters that
meet both equipment status and product requirements. Through the verification in the production
of enterprises, it is shown that, compared with the process optimization method that only
considers product requirements, the optimized process parameters can yield products with higher
quality under the same equipment status, increasing the five key indicators of normal temperature
and high temperature tensile strength, normal temperature and high temperature elongation, and
resin peeling strength by 6. 1 MPa, 6.1 MPa, 1. 9%, 0. 7%, and 0. 22 N/mm respectively.
Additionally, the production efficiency of raw foil preparation and surface treatment increase by

2.65% and 7. 5% respectively. The research results can effectively ensure and improve the quality and
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production efficiency of copper foil.

Keywords: electrolytic copper foil; equipment status; product requirements; multi-objective

constraints; process optimization
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Fig. 1 Manufacturing process of electrolytic copper foil
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Table 1 Manufacturing process data of electrolytic copper foil

S5 BB T S8 SRR
A A ot P2 0 Wl L R o R 9 VR TR VA VRO R A L AL B R O B AR 0
S TJF %E\W%‘i{"ﬁﬁ\?ﬁf‘\ﬁﬂff\ﬂmﬁ\%ﬁﬂﬂffﬂﬁi‘ﬂtjﬂﬁfﬁ
D — R VR FEE VA VR B VA VRO e AELAL 1 R LML 2 e AL 3 e T LA R
TR 7 AN o W N R = AN R B2 N R T 93 A =W e A 7= 15
TR B i ok Oy e
. BB R LA BT AR R O W BB T A A 3% T AL R B (R | BT A R 3 v ML A
WESH L . 8
B (R, BEAB AR A B | BB A 56 B I A A 2
RMALFEHL R R T AR VTR T B | BRI B L R A L A A 7
- PRARIEBE WL S B L b B B 07t AR SR AL o AR R LS T RLRE BE (R
© BRI TY M OEDEDRE BE R, IR BT 0 BE | R A AR R R G R R E TR A R A 14

i S e B2 DB R g 2 | B oL T AR Ak 22 L

http: // zkxb. xjtu. edu. cn




182 W % oz M

PN

58 &

(D TZESEA) . £ EALFEE S & TP
KPR ACIRAS S BN B IR R RS A
BLATF 1w AL BRAL L g R e S SR, X st
SR H 5 A T 7 O T R SR A D R AR
A A= C(a,sas s . YERR.EIL T2 S8
K1 TZSHA IR,

)W &S H(B) . FEI K & A KRR S
. RE TR AR SCEE A OC T A T AL RN 3R T Ad 2R
MUK BRGNS 8, — B, 52 5= &
B S A B IR TE I A, X 2 B Rkl
TR IEAT — S K AR L IR R MR 7 A T
R AR B= by by s+ 5b,, ) BB BHL
WL SRR 1R A (B IR,

) TS E(C) « 3 AL $5 F5c 24 ) B Fr 22
K B 45 T BB AR bR S8, — A TR B | 3R TR A
FIHTHLIRE 56 A SCH €= (evyensvere,, )RR R
SR 17 B O TR,

WA VL b T2 S50 88 S 8O ™ i S 800
SC K PIFS AL A FRL A A S R i T S B T
HLLLF [a)

(D T Z2SEMK % S 8O0 7 i S 500 5% 1 %
RYER KB T 2SS, g% hmE 1 &
F 1 AL G A R A A%, 7 T R R R
Z, B = i8R A7 B T AR IR R A
() U s ] 0 R AR A R i 1 T2 o=
WS HCE R T 80 & RS R A AR
. I 7T T AR SR 2 T 2S48 1%
25 S BOX R S HO0 7= T Y S i AL BT
P T2 - 57 5 7= i S 802 8] 0 R 26 v e B 56
LN TAES M ARA G ET . B,
W1 FroR , — e 78 A 7= 15 45 RRAE 5 77 o T
TEAf 2 B DL R S AR 7= T2 S 80k 2 e 1, BT LA
A A 7= U R R AE 5 7 B R TR AR A P AR 2 S
AR SE D= {(B.C), T K AL
BMETRENETBHASHE (D D, . Dy} X
XN T A SHEAA AL A N BB
BEAAKC, N M AE AL T2 B AR 3l 24 A2k 7= i X 2
¥ D, (Ri% D, 5{(D .D,,.D,} I TE(D,,D,,
o, D AR B D) L AR SE DD S B R AR AR
ZHUD, Dy s+ Dy RN T2 2 50{A L A,
o Ay CRAR G ks L R BN BN A S8 . Al
DL R DA B T2 S804 I 2 (),

)T ESHMZ Htr ik B & T. 2%
BOR AR R, BT RI I 2 AT AL, e A A G o o
P2 B0 E i i A IS W T S5 R R e

http: // zkxb. xjtu. edu. cn

PRI RS TR AR O o e O A A 7 A R O
LA R R 1 A 7 1R A R S N O T R T
SERAL T R, B A E N T 2S5k
H AR s 50 A0 A0 5 1 T2 2 503 AT g VT B 24 AT
8 A 7 A RS S O B v 4 9 7 i 1) O B I 4 A
A= . TESEMAR G R E S .
WIS T2 S BE MR L RE T Z2- &
T E 3P Y AR TR E Y HES
HEAT SR A . PR Gn o] # 57 BT LA LR BER Y ok
il D e B A T R 1 i) R

2 A ARESMERERN T LS

Btk
2.1 IZSHMUBEARIEL

WRHEEE 1 40 Y [R]85 A7, 42 HE — Al A 5 A R
AN i B SR LR AR T R 1 T2 S U T s
HAARRERRWE 3 FioR, LA RN T .

(1) Ry AR B 1) 3 2o P 5 4 - Ik 2 1 P 5idis
5] 3 AL HE TG SRR B S B A 1 ) o
FRECHE L TV B Fi ik A 9 0 O R T et o AR AR Al 4 (A
B, .C/},{A;,B;.C:} . {Ay By ,Cy )

()FENL T2 - &7 577 i 2802 18] 1 B i
REAY R AR B 1 3 o R A 4 7 T2 S 80(A)
MEHESHB) 5= S5O MG B, B c=
FAB) NI T E- &S5 M2 H
JE LMWL O R

(3) 2 i A 7= A5 X A A DL 3 o AR > A
#BH B, B2 S50C, W8 M E K D, L JF
FE A B 368 Ao R 50 A o R AT A 7 A A A AL
LN AR S Dy AHALPE 5 s Y D sl AR 7 R K
(D; oDy Dy BB T L BB (A A A

(DOIETFTZHAWRREN T A T AR 2 1
AR C= f(A,B) , H i 2 HAr R {1k o8
B fo, 0, (A IFHEIR 3 M T LSHE(A A
A AE A SRR R B AR B R T2
ZHA,, LI T LS EM T Kk .

22 “ITEZE-HE"E5FRNMRHEERNBIE

SHEWE

mes 1RSI, T2 -7 5 S
B MR A AR 2 P B I O 3R L 33X 02 5% A 7™ i JoT
Fh EE BB, N A T R, — AR
Fer B PR I B B8 R A T R B OB R I A i e
7SO R A TE L L B B
W E S5 5 25 S 80 (B) L AN W7 R 38 L 0 LV RO Lk

N

W

G




o507

FEURL, A5 B B A RIS A B R A R 1 T2 S 8k 183

PR il R AR

1A41,B1,C1},{42,B5,C} -+, {AN,By,Cy}
B1{D1,Ds;-,Dy: Ay, Az, Ay}

v

S HiT B %S H(Bo)

A 4

ELisg
A
(Do)

FRACATE FE

YT D, ST D, D, Dy}

T A A& (B) 57 i(C)
I IR B C=f(A, B)

LI = (o))
R A AR Sk AR PR
{D.Dy, D }

v
FisE T 25 5%
{Aj,Ap-Ar}

_____________ v

A
£ HAREH £y, ¢ (A)

1EBy, Cof 1 FIRMLT 25 %(4)

A

—> R TESMHA,)

K3 TESERAHARIESR

Fig. 3 Technical framework for process parameters optimization
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Table 2 Process parameters before optimization
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Table 3 Typical equipment parameters
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Table 4 Typical product parameters
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Fig. 6 Predictive effect of neural network mapping model
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Table 5 Some process parameters in primary populations
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Fig. 7 Curves of fitness values
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Table 6 Optimal process parameters
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Fig. 8 Comparison of product parameters before and after

process parameter optimization
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