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Effect of cold rolling process on microstructure and deep-drawing
property of 1050H19 aluminum foils used in air conditioner

JI Ze-sheng"®, WANG Tao>, HU Mao-liang'
Y anagimoto Jun’, Sigiyama Sumio’
(1. Department of Materials Science and Engineering,
Harbin University of Science and Technology, Harbin 150040, China;
2. North-east Light Alloy Co. Ltd., Harbin 150060, China;
3. Institute of Industry Science, The University of Tokyo, Tokyo 153-8505, Japan)

Abstract: The property of 1050H 19 aluminum foils used in the air conditioner of electric station by cold rolling
process was studied. Combining with X-ray goniometer and TEM microstructure analysis, the effects of textures
and microstructures on deep-drawing properties were discussed. The results show that deforming textures in the
specimens using four cold rolling processes were all typical Cu components, and recrystallized R-texture and Cube
texture do not exist. Cutexture is still the predominant component but has different orientation densities. The orr
entation densities of Curtexture in the specimens being prone to crack can reach 160 and the textures are high, and
the samples contain difficult deforming P-texture and Gross-texture. The analysis indicates that with decreasing rate
of reduction/ rolling-press and the execution of intermediate holding, difficult deforming textures are eliminated, and
orientation density of Curtexture is weakened. Thus, deep drawing cracking tendency of aluminium foils decreases

macroscopically and deep-drawing properties are improved.
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VFZ M B T AR NS 7 AR B pe
BT TR, R MR 2 &,
BRALAY < BREELL « BRLEEAN, FLHI TR TS
W AR SR M RE I E BRI R EHE R
H UK R BXR) 23 A7 B A ODF) 5T 4R 9
M e g, A RET SRS W
U8 SR JERE /N T 0.2 mm FITESE, TS i8I0}
1050H 19 JEEZRMPERE IR M AR WARTE, ACAEH
WL AFAF T EA=1 1050H19 EEHR 0.3
mm L S FE AT M RE AU AN &, JESS
BEHHBESTER, e T A T EF M LT
SEFATR R AR DA R e A SCR vR BRI AL, I
AHTRETZSH.

1 S2I6

1050 DM A=A 51 T3R8 1. 5
SRR G, FEXEEE S AY A 12~ 14 h, fif
&JBIREIA R 480~ 520 C, £ DU Al i A MELHL
L2 9.0 mm ERHAFLALE, RGTEEKRF MINO
N A AP 9 D 4R AT 3 A FLL SR AN R AR T R
B, ANRITE RN T2 A F R ELHE T2, 203
A2 0.3mm, RGHATHRM SR . R PERETE
EEETEE, M d 18 mm HIESL, #iLEE
1.9 mm, PLHGOZGA B O EH .

R 11050 2% )46 B oY
Table 1 Composition of pure 1050 aluminium

(mass fraction, %)

Si Fe Cu

0.071 0.250=0.350 0. 001

Ti Mg Al
0.020-0.030 < 0.001 > 99. 500

KA 2% Philips A Al #l3E&E K CM ~ 12 BUiE G
HET (TEM ) W %2 A7 485 K 0 25 M 1 T 245 4 A
TEM AT RERE 1 i &9 7 Uk TR E
IR ST DI B0 77 7 FI B 0. 5~ 0. 8 mm J& (1) 7
Fr, SRJGH 500" ~ 1000 fib4CEE £ 50~ 80 Pm &,
Ve LR SR P XIS FL i ek v, FRLEVRCA 30% HN O
+ 70% CH; OH (1A 143 %0), MEAN 10V, HRA
200 mA . ZAR I 5E 7E Philips 23 w) il 18 7 2344 B
K X pertMRD A7 541X #3847, Cu Ko 385, 40
kV, 40mA, BHEFATLHRM Lens K958, 1EECTT
& .
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Fig. 1 Schematic of deep-drawing process
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different procedures
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Table 2 Four specimens by different technologies and

mechanical properties along different rolling directions

0,/ MPa ®.2/ MPa & % Crack number/
Specimen Reduction/ mm )
0 45° 90° 0 45° 90 0° 45° 90° piece
9.074.5-2.5"1.5~
A 163 155 166 178 173 185 3.7 2.9 3.3 8.0
0.7-0.3
9.075.272.771.50.970.55
157 153 167 172 169 180 4.7 3.0 3.2 0
(Holding for 24 h)~0.470.3
9.074.5-2.5"1.4
C § 167 160 172 178 172 186 3.6 2.9 2.7 6.5
(Annealing at 450 C)~0.7~0.3
9.075.272.771.570.970.55
D 160 158 168 173 172 182 4.5 2.9 3.1 3.0

(Holding for 24 h)~ 0.3

B3 4 T2 AR ™ 2 P R b S (K SE ) R
Fig. 3 Practicality photos of four specimens by deep-drawing process

(a) —Specimen A; (b) —Specimen B; (c¢) —Specimen C; (d) —Specimen D
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Fig.4 TEM images of substructures of four typical specimens

(a) —Specimen A; (b) —Specimen B; (c¢) —Specimen C; (d) —Specimen D



1900 -

o 4R R 2005 4E 12 A

A(200) B(220)

@ @ Q C(220) & D(220)
"‘f‘”-‘

, N B(111) c(111) : D(111
Bl 5 (220) A1 (111) B EAR K
Fig. 5 Revising pole figures of (220) and (111) plane
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(a) —Specimen A; (b) —Specimen B; (¢) —Specimen C; (d) —Specimen D



FISHBHE 128

HPETE, & WEL T ZX 1050H 19 7% 98 T0oU 45 14 S o 1 B FR) s i + 1901 *

K3 APARIKRE PR 7 KLU f (g)

Table 3 Textures and orientation densities f (g) of four typical specimens

Cutexture Brass-texture S-texture P-texture Gross texture
Specimen
{112} 111> f(g) {112} 111> f(g) {123} <634) f(g) {011} <111> f(g) {011} <100 f(g)
A {112} 111> 115.6 {011} <112> 19.3 {123} <634) 21.3 {011} <111 21.3
B {112} <111)  89.1 {011} <112) 25.4 {123} <634) 24. 4
C {112} 111>  160.0 {011} <112>  23.0 {123} <634) 25.1 {011} <100 10.9
D {112} 111>  56.3 {011} <112)  52.3 {123} <634) 26.8 {011} <100 3.5

PRI f () BEAS & —FE[), T Cu B 24
M f (g) ZUAK .

1050 £54R M JE T i 2 A e M B), 2 BE
BN, BEHEFHERSREP K Cu BAW, H
FEELRGLH I3 S I B (AR ) 3R 2 4 2B, AR
FPE45°U B ARIESEIO AR, W AT Rran, 4
TR R TR A E T ALK Cu B2,
ANAEAE BT 1) K 19 T 45 8 19 R 2R R S 7 20
Ny, FEEMA 54 Ca B, (HE %
JEANTE, ZFF3438 Cu B 244 (1) B[] 25 B (B K,
LR, HETHBRRENISMWA S P LMK
gl kg, TEIT2 B ik Cu SIS AR /N, W
B 7 I G R K ¥ P 2R . Hibino! ' ZEBIFFT 3004
Ro4nt, WAEBLE 200 C . 300 CHLA 5 iR —
FE(111) L100WE# RiG3h, SLTTRMA SR, 5
ARSEIGAE A — 3, Xk SRR T A4
FE  IEAR RS J 2R REA ZE AR, TR M BEAN )
IR A .

3 e

1) SEtE AR K, FHEAS BB R AR T 4R I A7
IR, BRI FERE, BB iERe .

2) BEARIE KR T RS (a4 8, AT LA
VS5 R S A g FE P A, HEZUBN, BEBOK &R
WiARfe, SR T, WALEE IR E S, N
b RI R IRPIFZ R) F9RDS, T R D T
PERE, BIASCIGAM T RAETZH89.075.272.7-
1.570.970.55(24h)=0.4-0.3.

3) 1050H 19 ()& A FLHIZ M8 T AL Cu
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