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Mechanical calculation of cathode roller core shaft
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Abstract

Electrolytic copper foil is known as the “neural network™ for electronic product signal and power transmission, and the quality of
the cathode roller determines the quality of the electrolytic copper foil. The welding of titanium cylinder sleeves on the surface of
cathode rollers has the advantages of low cost, high production efficiency, and not being affected by diameter. The process of copper
foil generation first involves deposition on the surface of the cathode roller, so the roller surface state directly affects the surface
state and surface quality of the copper foil. The important component supporting the cathode roller is the core shaft, which drives the
entire cathode roller to rotate in the anode tank, thereby forming a copper foil surface on the surface of the cathode roller with copper
sulfate solution. The weight of the cathode roller is about 10 tons, and the requirements for the straightness and circular runout of
the roller surface are very strict. The cathode roller needs to be precision machined on lathes and grinders. Due to its large weight
and volume, the lathe can only clamp the two ends of the core shaft during machining. Therefore, the core shaft will undergo elastic
deformation under the action of gravity. This deformation has a certain impact on the accuracy of precision machining, so the smaller
the elastic deformation, the more favorable it is for the accuracy of the cathode roller.

Keywords
electrolytic copper foil; cathode roller; shaft; stress; strain

FARIR T 1 =T R

[ZEEn

fEERN:, E - VP UL 430064

i E

W ARG ARAR A BT F RS A AR CAPZML” , MABRNR TR ERRMAGGRR., MRREATRAE ERE
R EBA AR, ARG, R AU mFRE, G ERTRE AL EMBERTIR, HRTDKRS LB A48
BRI R TSR @R T, AL AN ET3 M A0, iSRRI RAE N 53, A m BB 4RI R T
MR R A RAGE T, MRBETAIOLAL, RO ALZEL AW EZRET "4, WRREEE RS BER LT
FhI, HTHRBEETER, ARK, FRMIN, RAEEELMHOHER, RS EENERAT, 2ABETH, M
b A TR B — R YR, B AL AT B ARG R AR A

X

WA . AMER, &, BA. BE

1515 SR, R RRIRRE A R T 2T, B
R, BB R, BT R o AR IRAL

Ttk TAL R SO bE, ELRRE, MR
B, WA EBHARERIREERD R, TE
KRR, HIRT BRI T R, SR INO
BB P RIS ERE I SROSIE. SRSy T
FAE SRR RIS PR R
WSROI, AR T PR R R AR
PR, REEREE R, SRR R
PRHARRETIUN, ORI A E B R R A
I

ARSI R, R FH RS
=80 ] B (1980-) . B, DEAEIA, i, T OO, DO, KR s S
1B

Reimdgis, fvalE o e it U SR SR AR S S AR )
[ 1-5 ], BRSO EBEGEREZN. HEER
AR E SRR IR, HeREIRAS B R IRTE
RIERSARETE [ 6- 9 1 o PINHREEIYY ., 407,
AP IRTE R IS —, RMOWEEEPE L 10-13 ],

PR F S LR IR AR T A FRL RS S, B
PR EHIVE THTERIERE, $OAN 2 R iTE R E IR &
O [ 14-17]c fERBIRTEE SRS, RS < HmAL

2, MBI, BiE, 1B,

46



HISHMHRE - £03% - £ 058 - 2025 £ 05 A

2 1tEAHE
21 HRE =R

Tk IR BIE T iR A T R, — PR SR &
SERTE A IR, NI FARNE &, Hrh iRk R
T2, EEAMET 4mm. HEPE S0 S BRH R I A,
SO FFE I SR PR R IR . — SRR
gy, PR AR SEREE AAEEL, AIMES BRAEY
S—E, BANAR TVER s AR O RIS, IR IR
SRR E TR, TR A LA A,
Tk FERE R ASNE S sl, AR RIE &
Weshite . SCPEBARAR A EE TR A A, SO L. &
BT S BANARE P NG5l , M hilR
ETE IR R TR AT . [FRR B 10 e 4,
T B SRR EOR AR s . IR R IR S
RIS PREEINT, R TERIRERR, WRBUR, 2R
T, HegfEtammomg. RbbMEEhIER T, &F
SRR . ARSI T HOME A —E A, R
TEAs N, S BABARIT RS T kAT Tl

d TR R~ S BRIk, IR AR H A 7ERR
e P TR, NN T AR 4 NE] R SR H Wi o TCE Sk
(RIS EE ) o SR E S EDER, SR
e SV A St el kil (NN 1 -l Ackal 17 2 U R VER§ OP/EA SV e=o S U=
DA 7 T S A — TR . R B . Bk
EREIRIRAE, S HETa T SR A, AT R
F% IR, RIS S A AT N, X TR AR
SRR A R, N S B S T T . BT
WA AR LRI, Mt RAEAK. Rk aE
FHEHS RS A S B ST RO 4
2.2 FEmEE. TR
2.2.1 AR 254

PR EOR DA LR RS, B RSk, . %%
SRE G, HNE . PR, JE. #h. dEN . P
W S R SR T B, FB R e NN TR NEI
PR RIS RN, HRESRAE AT . 2T
HIE SRR P R AR IR T2, DB PR R 4
0 1 TR A TE B BEATERE , T SR AR AN S
o

EEbriEfTH, AR AENAE T RER, 7
CuSO4 LRI Z T e BRI L, PR R RN
A SRR, BOREGRIFS RN, MR, 2ES
Tt $0E TSR T AMIERIRERE, SE NI
SELRET), BRI, SR SRR s
PR e A B b ThRE . TS ER L s A48,
RO E S S A N A, Bh 1R RO s & RPRAD
[RIE, BEAh, BRI HEE N S AR R A R AR
TZ, RTPEEERE, B RS AR X R R

M TARR AR, BIRERSO TR S SRS HIALE
U ANFEE G, AR R R I R B AR TR R
TE, BREIGAEER A= RN R | IEE R AR, i@
TR CRT RS, B BT a8 SR B AR A f e A=
PR T S R, JC e b R R
o SEARITREI IR, ST RIRERAR R (R
THRESSE, BRAETIHE TROIIFEE T, 2R
o P 7 )35 P AN AT SR AR SR
222 MBS R A e THARZ R

TEHIE T2RES, PRI TR 2mm B
S, PEERAAEIN TR B ks BT LA RN R T i ik
Fro BECNEREIN Tid ke, AU R TEATAZEIK,
AIFEARR TR A 53E B (RS A 0.08mm, E4L
FEFHIE 0.08mm DIN, [RIBkAIRZ /T 0.08mm, X Etig
PR (R ARG At AR TE R — S S8, &
IO T AT, AHR A AR AN ERA & 4
NI/ TJE 8 CBN (17755640 ) TI RS T e R EEH)
WGBS RN h R T Bl ST - A R T IR, S
G ERE . REERE Ra32um A EFRE, ZFRIER
X T Al PO R AR, s 1k R 5 | & AR
SEMTE R, Il TR TR EEEEISE, bl
AT, AR, B2 )E, HEREERsTaTE, WO
BRI ATERG . RHNERE AZEP BT, FIRTJE
BER, $RFI0TRGEE

SERREIN TG, ZAAFRR MRS NG, RSO
KGR ER, BREEPFE LR, B &5, [
I, G54 BRI RS R KA TIRRE
R R S SRR E

3 NFERIIF

3.1 MRERE

LRBPERE . (GE T/ NS B R IR T AR .

E: PfMERSE (MICHEER) , B4 Pa

Rifg (o, BAfir: Pa) : BARITER BRI RS (e,
TR - SR A ASTEARRE TN B, RSB T,
DRPEREER R, RAREYN, B EIRAREIA, R S
BHREX R, B TEIEE SR 104, Hi
TEAASAARN, AT ARES . BITES T R R

T
R— TEHEM ISR EEEREXTLL R
SRPERGE JEBRIREE PURDEEE ERE

PR (Gpa)  (MPa)  (Mpa) (%) TR
Q235 200-210 >235 370-500  >26% RIF
Q345 215-238 >345 470-630  >21% /e

45 200-210 >355 >600 <16% ES

47



HISHMHRE - £03% - £ 058 - 2025 £ 05 A

M EFR—RILIEH, HrAQ235, Q345 H{Rix, 45
SRR PN UERER  , — AR 5K E
EHAR /DR AR AR . (ROREUERENERELT, ARt
TR, = FibEb 45 SEOVTHREN, REAREE, Bt
HiB o

BT R 2R, HRERT T, WL TR
WL R SRR A RITHOM EL. Q345 5 Q235 HhAz,
Q345 sk R A, WILHAERE I . Q345 [ )&
IREEEE L Q235 1/ 47%, PLAGEE FIRFE S, E&EEY
S5 45 AP HRET B (2600 MPa) |, {HIEREM:RR % .
Q345: EATEHM. REIMR. EEREERSH RS
Q345, INT I AT, HEIMEIYSREE . H Q345 ALisiE
RESIEREMERY, nIRAMET T2, fEiE s iraosit
SimisgE.

3.2 AR R, HITHhES S

B B H B E DR S IR A LA R &
TRLER, S F RASEMR, #eiEREE E SR 13X
THEEA N, HUL BT R IRE E ke AEE,
BAERTMAS I B EOM IR T o A EARATR, Bid#ok,
TR . PSS RS, AIDUs DR, R D4
PRON TSR Asse . (H T2 2] R SBRE], Eh R~
HEEE—EiaEmkit
3.3 BRILHHR

MASE R ST, KRR L, T BRIC M. B
AHEAE RIS, FRIAfER AR B N2 BRIt
PP | X R4 0200mm, FE 100~ (F0nzk) ,
FEE 2.32mm Ui BH: O E L 0240mm, HE 10K (F
CIi#EL ) , BEEE 1.64mm; CAHE L 280mm, FEE 10 MR
(FReMin#ER ), HEE 1.48mm.

34 RWHER DI

T = PO B R A A 7 H R B B AR AT T =

Man~E .

R ZMARERSHIERRES TR

=R E R SRR T

P
X TR | BERSEIYE | BERESE | EE ,
=] Q/»’*\L\ SN
5| om0 (mm) | BREE (mm) | Uk | D)
A
1 9200 0.08 0.10 2 BE
Az P HH R
2 240 0.04 0.05 aE s
? U R
Az e HH SRR
3 280 0.03 0.04 5 ,
o B | ey

FUKAR TR G A R4 T2 E R, m L
FAHTRIED, @200 fOC AR 7 R AR T B4 % .
@240, 0280 RTINFABARITEZRIAK, HT 0280 R
FHEAREL 0240 BRANE . HUERE 0240 RST ARARAR R S A

48

E5

4%

.

o

jl:"X‘ o

i

B DL HT, SCERRRARRI R . — . MR
YEF Q345 [hAIE, . MM E R, WIHTHSGERR
i, ERUERF 0240 [HEEATE .

S 3k
[1]1 Z=05%8, F52, 2LHE, 25, #d b 3D 2 FLaian Tt ).

A ta144, 2023, 52(2): 73-80.

[21 BCEH, BAS, RTE, & PEGRIMPSH HE AR E LS Mk =it

AEROSEMRIT]. FREE 54T, 2023, 42(21): 54-64.

[3] ZACE, RMK, 778, 55, SRERSRTERG AU b IR AR 5%

BRI 74 TAL, 2023, 43(3): 145-150.

[4] ZHANG J, CHEN H, FAN B, et al. Study on the relationship

B

between crystal plane orientation and strength of electrolytic
copper foil[J]. Journal of Alloys and Compounds, 2021, 884:
161044.

[5] SUNY, PAN J, LIU L, et al. Improvement of performance stability
of electrolytic copper foils by bi-component additives[J]. Journal
of Applied Electrochemistry, 2022, 52(8): 1219-1230.

[6] SR, H SR FHBHIAR AR L B i WA [P S T 52
[J]. P8 50451, 2022, 41(15): 1101-1106.

[7] GRIRS, IR, %), . SR s I T )], AU
T, 2022(2): 112-113.

[8] FERUMR, REAL, A-uh, 2. F e eRoE PR STt FR S K T
FAT]. KB EUE T2, 2020, 12(2): 84-92.

[9] KURIHARA H, KONDO K, OKAMOTO Y. Effect of titanium
cathode surface condition on initial copper deposition during
electrolytic fabrication of copper foil[J]. Journal of Chemical
Engineering of Japan, 2010, 43(7): 612-617.

[10] ¥, Bifs, EA. AR TR IR E RS 1Y
B B SR, 2020, 39(1): 54-56.

[11] fErsz. BRSO SOS i Esa 2ol (—) (] Bk
T, 2010(3): 39-41.

[12] {F=clée. FR RS A= rh s LA ] BRI (S S, 2009,
50(7): 31-32.

[13] ®HEBR, RATE, P75, . S AN f R e &5 S ol
HZUSIERENTIE]. T EA (ihs, 2021, 50(4): 13-18.

[14] (ERER, SRIERD, ¥, SRREEINEREE K M B AT 5[],
HINT T2, 2015, 44(17): 32-35.

[15] s&AH, 51, Bk, H MR R A 40 M P RE S I IR 3R ).
R (HIARISER) | 2010, 41(6): 2162-2166.

[16] SRR FR AR AR R LT B AR (PR S g7 52
[7]. H5% 5740, 2022, 41(15): 1101-1106.

[17] FPRAE, sh5m, LhHeET, &5, JURERTE SR EREAEL FISR A
EARIFFE[T). MO & SR, 2017, 32(3): 39-45.



