829 B 6 W FEHEEERFR

Volume 29 Number 6 The Chinese Journal of Nonferrous Metals

2019 4F 6 H
June 2019

DOI: 10.19476/).ysxb.1004.0609.2019.06.14

REENRARRIENIFERE

IR, EZHE

(1. FEBMEEEE AT ekl T2 % E A=, b 100190,
2. ILARREHRERHARAF, EM 256200)

O AR ERARE SRR ESR, BT HOCBHEORELH 13 um JER) 1070 857, BFURHEHSE
BRI 0 7 2 RE AT B8 1 FhL it LE R SR IR R 1A om Tk A 5 2 T B AL 80 0 AR AR AL RS T R, 1B 51 0.7~1.0 pm,
NIRRT 7.4~9.7 fif, FRIEBAGTE T 8 78 v RO B0 1 ) Jst Al i EZ AN L A 9 B2 FEAIG 4%~10%, TR THD
BAGUIE R AR 8 R AR AR A A I R A UM SE IR 2% . SRAA B B AR FE B TT( A S 4L 140
um X 140 um)i , B T K FRAERL) 10%. TR AT & % EEBAST( A 24 70 pm X 70 pm)i,
RIBR TR MR EKL) 50%. PRI B A B IEAH 1K) LiCoO, k)2 3 125 i H ik B % L4
v i 1.6 £, S BOVECON R ER TR T 8 16%~32%. BAETERIZRIRTREE R, (HAE 0.7 pm M7 L IR 5 55,
GRS RANBEA ROMAR i 2 R AR T AR IO RUBS 0, RO Bk L ) 22k R o ROV 7 R IR AR 1 PO I
MRF LZ)E, REBHBHGMSE 140 pm X 140 pm) ) 54 PERE S W R AR Y, EREREBHITE S
KISy S rh LR RE S ML RS 50T, HRBUR BRI RE S0, SRR RIS X B IR IS A, A BT
BN R TR TR IR .

XEEIA: WOLRImEMA, MIERA; JIEtkRg, RERE

NEHS: 1004-0609(2019)-06-1250-07

FESES: TM335.5

kRS : A

FE R AL 2 A BE S R CHEL 28 FRL L R 2 2 AT
T AT, FREL MRS, ERK
PG PEM RO R T ROER . O T R R A
FORHER IR 18 (R 45 5 5, BRAR — 3 22 TR )4 i /L BEL
R AT R AL . HAT, WA R
e e A g RIRE . Rl 2 AL 5
fLE. fRiER T2 S B R IR AR
SR, BRI R A A S M R A B OR R,
I GRS AR ), 2 T LiPO, s>, 7£
Bt A L b Pt P RIS BR T R T 2 LS Tk
BRI, B, RINENELZMITE.
JE AR TE R B IR M B LiPO, MM BB A &, A
A RIFIEA AL EERET . [, 8 AR 9 R T
G TERPEHBURL AR AN R RV RC 5% R DR E T AT
FHLMB PR o T e o R £ L S o
W, REWEHR A AR Y L S AR R M RED . BT
R P R TORBRIZ R 2R 2 LS PR
JRMETESS G AE S, RENE R & BT LiPO, FLIh)

EEWMB: ExRARFIEEETEA (11372322)
ks HHEA: 2018-05-08; f&iTHHA: 2019-05-28

i P RE! . 5T R o LR TRk 1t 2R T St Ty
%, SUBSLIRE TR TR SEIE, JFREe
L FEER R T TR AR AT TRE A
b,

FERE S T A A A I A P i R R, A
I B RS BEEE T ZZREBER BT
RFFSE8E, SHRTERRIA IR R RS
VEREA —E MIZOR 9 7 St e B e T b I RE R L
SRR ER R L 298 2] 12~13 pm, K2 LA
SIEARTE S AR TR, IR R IR T2
Ko WBRERTAR I IRZ 10 @ H IO LY, 22
BB EIRRIEEL R 10% 4, R FEA 208, %
SRR R T . A AR TR R A Ab B
PR L e Xt 4 9 2 T AL B St R — R RS ST T
EPL ) WL R MR R, B9 K D BT
2) AHEBEMAEMTERIN R =4EE, IRR 4G RE
s 3) EPIIERRL MR BOLBHEAR T LSRR
MR MRS AR, Ca T+ Tk RimE

BEES: T2, A7, it did: 010-82544258; E-mail: ztwang@imech.ac.cn



2529 B 6 W

EZHM, 5. R BABBERIER 7 ERE 1251

AR, AT, (EFEES N AT L N R Rl R e R i
Jof i VR O BE AR R Y, R R A AR B FE AR T
AR B AARE . AR RS B AR RO LT A 2
PEER, AR BOCBAEAR!, #4& T RE
BALMBEERA, FHUREBUSET R ERRA
FLPVERE . BRI IE RN A TR 2 R B R AT
PEREISZMT R -

1.1 FREEMEEMERR A HH &

e O BN FLAR T R B, )5
AR AE A 13 um JE 1 1070H18 W Ye4R AT
Al FEBMELBIE AT OLE 1), iR RS
JEER BRI, FRIETFRR S Je i 15T 28 44
TEREMTT Y, ERRERIE RN . i L
Hil 77, PRUFELHIEFE R SHFLRR RS, mesdEn)
SPEFEAAL . fEASCH, JERMETE E SORFEM 1,
RINBWEE BT 0 S EEFEPIF: K5 2(140
um X 140 um)FEE§ 3(70 pm X 70 um). K555 BRER) K
(LiCo0,) T HLKk 2 (SP) K SR i £ M5 TE(PVDF) 4% i
& 8:1:1 7E N-FLME g e i (NMP) HIR A 345], iR
AT 3 FAETE b, SRS TR . BT SR B

Interval distance

Schematic diagram of surface texturing rolling of

Textured crater |

. Diameter

/
A

[ Foil

El1 HEREEAEHRER
Fig. 1

aluminum foil
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Table 1 Surface roughness of aluminum foil

Sample No. R,/pm Ry/um R,/um R/mm
1 0.094 0.261 0.282 0.0263
2 0.695 1.683 2.534 0.0945
3 0.914 1.852 2.676 0.0782
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Fig. 2 Surface photos of aluminum foils of
Sample 1 (a), Sample 2 ((b), (d)) and Sample
3((c), (o))
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Fig.3 Cross-section photos of aluminum foils of Sample 2 ((a), (b)) and Sample 3 ((c), (d), (e), (f))
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Fig. 4 Tensile curve of aluminum foil
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Table 2 Mechanical property of aluminum foils

Sample No. E/GPa o9o/MPa  g,/MPa 0/%
1 43.57 185.78 206.40 2.44
2 39.12 178.28 199.38 2.19
3 42.66 164.41 186.33 1.15
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Table 3 Peeling strength of LiCO, coating on positive

electrode for aluminum foil collector

Peeling strength/(N-cm ')

Sample No.
Mean value Mean square error
1 1.29 0.219
2 2.06 0.035
3 2.15 0.071
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Table 4  Mechanical property of aluminum foil after REFERENCES

simulation of electrode processing

Sample No. E/GPa  0¢yp,/MPa  o,/MPa 0/%
1 41.57 162.77 171.62 0.89
2 40.03 158.50 168.53 0.85

Bl 5 JOEEE K R I
Fig. 5 Photos of innermost positive electrode slice after
pressing and shaping battery coil of Sample 1(a) and Sample
2(b)
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Mechanical property of
surface textured aluminum foil as current collector

WANG Zhi—tongl, WANG Yan-fei

(1. Key Lab of Mechanics in Advanced Manufacturing, Institute of Mechanics, Chinese Academy of Science,
Beijing 100190, China;
2. Shan Dong JU XIN Amperex Technology Ltd, Binzhou 256200, China)

Abstract: According to the requirement of surface modification of aluminum foil as current collector, a kind of 1070
aluminum foil with the thickness of 13 pm was rolled by laser texturing technology. The effects of surface texturing
parameters on the mechanical properties of aluminum foil and its processing properties as a positive electrode current
collector for lithium-ion battery were studied. The R, value of surface textured aluminum foil is about 0.7—1.0 um, which
is 7.4-9.7 times than that of normal aluminum foil. It is found that the stress concentration effect induced by the surface
textured craters reduced the yield strength and tensile strength of aluminum foil from 3.4%—11.5%, and the local thinning
of aluminum foil and the change of plate shape caused by the surface texturing craters have more significant effect on the
elongation of aluminum foil. With the separated low density surface textured craters (distribution parameter 140
pm X 140 um), the elongation of the aluminum foil is only reduced about 10%. However, with the tangential high density
surface textured crater (distribution parameter 70 pum X 70 um), the elongation of the aluminum foil is reduced by about
50%. The adhesion strength of LiCoO, coating of positive electrode slice to the surface textured aluminum foil is 1.6
times than that to the normal aluminum foil, and the mean squared error of the former is only 16%—32% than the latter. It
is a critical point of surface roughness about R, 0.7 pm for the surface textured aluminum foil that higher Ra than it can
not effectively improve the adhesion strength of the positive electrode coating to aluminum foil as current collector, but
loses the mechanical properties of aluminum foil. After simulating the rolling process and drying process of the positive
electrode slice of lithium-ion battery, the mechanical properties of the surface textured aluminum foil (distribution
parameter 140 pm X 140 pm) are similar with those of the normal aluminum foil. However, the uniform deformation of
aluminum foil is promoted by the stress concentration phenomenon induced by textured craters on the surface of
aluminum foil to have strong resistance to local damage of aluminum foil and higher tolerance to the shaping pressure of
the battery coil. It is helpful to avoid the local fracture phenomenon of the innermost positive electrode splice.

Key words: laser surface texturing; aluminum foil current collector; mechanical property; adhesion strength

Foundation item: Project(11372322) supported by the National Natural Science Foundation of China
Received date: 2018-05-08; Accepted date: 2019-05-28
Corresponding author: WANG Zhi-tong; Tel: +86-10-82544258; E-mail: ztwang@imech.ac.cn

(i RIRH)



