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Medium temperature phase transformation in
AA1235 aluminium sheets for foils
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Abstract: The formation and transformation of intermetallic compounds in AA1235 aluminium sheets for foils in
medium temperature range in which recrystallization occurs was systematically studied. The results show that there
are two types of phase transformations in the medium temperature range: one is the precipitation of o AlFeSi) from
the matrix, the other is the phase transformation of B (AlFeSi) to af AlFeSi). The transformation products o AlFe
Si) are nano-sized particles. An experimental phenomena, minimum solution point during intermediate annealing
process, is also found and deemed to be the combined results of the two above mentioned phase transformations hav-

ing inverse contribution to the solid solution of Si and Fe in Al matrix.
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Fig.1 TEM micrograph (a) and SAED pattern (b) of

a( AlFeSi) precipitates during intermediate annealing
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Table 1 Relative content of o A1FeSi)
precipitates in samples annealed

at different temperatures

Annealing temperature/ C

(holding time: 6 h) Xa K
340 0.77
380 0. 86
400 0.74

Xais the content of a( AlFeSi) precipitates; K 1is proportionality
coefficient
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TEM MR, BEE IR KE LR, FF
R A PR B (ALFeSi) H1'™ (—Fli( AlFeSi) =TT
EY, RS R, Mg HEE a= 0. 89 nm, b=
0.49 nm, c= 4. 16 nm, B= 92°) %MW K& A= 1) 40 kiR
af AIFeSi) B AR HIAHAR [ B . 40 2(a) BT, M

(a) P
a (AlFeS1)

i 3
i O
Lein
Ao
a7

d ] DUS I HL G B (A LFeSi) IR FIFE BRER, 1M
B (AIFeSi) # AT B — SRR AR . 75 380 CHR
214~ 6h, FEMFRIIX —FAS ) N &4 380 C
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Si) AU (—FH(AIFeSi) =oAL &), i vl &
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SUAAT ) S, X WITE B (AIFeSi) T a( AlFe
Si) FIARAE [ v 2B, IR DU KA Ta], &
A5 MBS WA BAIFeSi) B . IXFEAE IR
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AT HBRTE, X E T SR R . AR
R R

_0.89\
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L D SRR RN B o DUICRE b Ay i) 1%
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H L A] LTH AR YR KN TR 6 hinf, o AlFe

2 EBAYEEARHG B ( AIFeSi) AH( a) MIAHAZ 52 4 AL A0 AH(b) (1 TEM JE 31
Fig.2 TEM morphologies of partial transformed B ( AlFeSi) compound

and compounds after complete transformation ( b)
(a) —Annealed at 380 C for 6 h; (b) —Annealed at 380 C for 20 h
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Fig. 3 XRD patterns of samples annealed

at 380 C for different time
(a) —6h; (b) —20h; (b) —35h
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at 380 C for different time
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Fig. 5 Schematic diagram of medium
temperature phase transformation and

its relationship with solid solution change

et BCAIFeSt) AHEAT H, Mgk — 22 FRAK
Fe . Si JUE MWL, N I8N J) %% A B4 e JLAT
HIEE, a7 — 2B A E  R4EE Z 1 E
WAL B (WAL ) 55 . A ORIX A B AR AE BLS ()
NERRRE.

£ BRI AN ) IR ARAR R, AT DA R 4
BRHEART Si L Fe JURFEIEEE LG, Ick
LR ELEIERE, SRAFOUTRSH T .

3 4t

A A 1235 £ PRI A i B Y B ) A7 AE A
AR N — AN MR FEAR AT H a( ATFeSi) AH
AR, 55— B (AlFeSi) — a( AlFeSi) A
A2 . o AlFeSi) AHNTAER 40/, 75 nm £E 2, H
BEENTH IR AE 380 CA A . a( AlFeSi) i ¥ AH
ApAd AL B4R Fe . Si G IR RN B(AF
FeSi) ~ al AIFeSi) FRIAASAE Si ([ BE 884 .+ 1]
KRR Fe o Si It 28 7850 Ik 4 o 11 [ 4% FE A7 4
— M ME AL, RVERAE N T R o S AR I AT AL R
J2 LR WA XoF [ 5 B 11 28 A AT AH S A FH PR A A it
SLRIVEH 45 3

REFERENCES

[1] Formisano V. Aluminium foil: Innovation and out-
looks[ J]. Allum Leghe, 1996, 8(84): 63 ~ 66.

[2] #b FI, BRERE. BRSAFLHIAS RO CALALIE B T

BA&4EM AR, 2003, 31(3): 1-6.
ZHONG Li, HE Chongfu. Aluminium foil rolling
technology specifics and mills sitting in a foil plant[ J].
Light Alloy and Fabrication Technology, 2003, 31
(3): 176.

[3] Nussbaum A I. Aluminium foil processing technology
[J]. Light Metal Age, 1994, 52(11/12): 6~ 46.

[4] Utsunomiya H, Sutcliffe M P F, Shercliff H R, et al.
Evolution of matt surface topography in aluminium
pack rolling. Part II: effect of materials properties
[J]. International Journal of Mechanical Science,
2004, 46: 1365~ 1375.

[5] Hosono S, Hoshino K. Influence of rolling conditions
on work hardening of aluminium foil[ A]. Proceedings
of the 95th Fall Meeting[ C]. Osaka: Japan Institute of
Light Metals, 1998. 127~ 128.

[6] Higashi K. Commercialisation of high-performance a-
luminium foil, PACAL2I1[ A]. Proceedings of the 68th

Symposium[ C]. Osaka: Japan Institute of Light Met-
als, 2002. 175.

[7] Matsui K. Analysis of factors affecting pinhole forma-
tion in rolled aluminium foil[ J]. Kobe Steel Kobe Res
Dev, 1990, 40(2): 89 ~92.

[8] EHLE. & & LI TFMIM].
HiRg AL, 2000.

WANG Zhu-tang. Handbook of Aluminium Alloys and

SV PN

Processing Technics[ M]. Changsha: Central South



%16 52 8 ik i,

AA1235 BRI RH TR AR #4222

= 1399 =

[ 12]

University Press, 2000.
Shoji R, Fukijura C. Precipitation of iron and silicon in
cold rolled AFFeSi sheet during annealing[ J]. Key
Eng Mater, 1990, 44~ 45: 163 ~ 180.
Kovdes-Csétenyi E, Banizs K, Kalev N. Annealing
behaviour of cold rolled strip cast aluminium sheet
[J]. Key Eng Mater, 1990, 44 ~45: 181 ~ 188.
Tsubakino H, Yamamoto A, Kato T, et al. Precipi-
tation in deformed AFFe and AFFeSi dilute alloys
[J]. Materials Science Forum, 2000, 331 =~ 337: 951
~ 956.

WA, 5K B BREAMEIIM]. bR e T
fi Ak, 2005.

PAN Fu-sheng, ZHANG Jing. Aluminium Foil[ M].
Beijing: Chemical Industry Press, 2005.
I SR T RN R ET].

25 &

HA, 1993, 21(1): 18~ 22.

ZHEN Xuan. Discussion on chemical composition of
aluminium foil[ J]. Light Alloy and Fabrication T ech-
nology, 1993, 21(1): 18~ 21.

PG, AR X N ATH A S U5k ML B
e T HAREE, 1994, 78.

LI Huarui. Practical Methods of X-ray Diffraction
Analysis for Materials] M ] .
dustry Press, 1994. 78.

Motoi T, Fukuoka K. Effect of intermetallic com-

Beijing: Metallurgical In-

pounds on corrugation wave of double rolled commer-
cial purity aluminium foils[ J]. Journal of Japan Insti-

tute of Light Metals, 2002, 52(5): 226 ~ 230.
(4iE  FEE)



