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WA SR OMEEE (Z30) : Magnesium alloys have the highest light-weight among practical
metals, and highspecific—strength to weight ratios. However, because wrought magnesium
alloys have poor formability and corrosion resistance at room temperature, the
manufacture of Mg/Al clad sheets with thin aluminum sheets has been investigated: high
corrosion resistance and good formability can be achieved for a Mg/Al combination with
an optimum manufacturing process. In this study, we fabricated Mg/Al clad sheets by
rollbonding at a rolling temperature of 300°C. Consequently, the following results were
obtained. Firstly, the magnesium and aluminum sheets could be bonded by rollbonding at
30% reduction. Secondly, by annealing at 300°C for 1h for each pass of rolling, the
formability of magnesium was improved markedly. Finally, the insertion of titanium foil
between the magnesium and aluminum sheets prevented the peeling of the surface aluminum
sheet in the V bending test
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Table 1 Chemical composition of AZ61 and A1100 (mass %)

Table 3 Size of specimens

Specimens AZ61 Al100 Ti
Thickness / mm 3.9 08 | 47x10°
Length X Width / mm 200X 150

Table 4 Specification of experimental rolling apparatus

Roller size / mm ¢ 260 X300
Roll speed / m*min™ 0~200
Heating of rollers / C ~300
Torque / kN-m 3.28
Maximum load / kKN 784

JEFE 1 XA H TMg & Al 28T 57120,
RS EA SR ERA L. 1 "2 HEAR
BR4cF% Table 5\ d. F£70, ok
WEASMEZHWT, 2 82U AELE L
72, 2 XABLUBDIFEIL NS A A 2 — )V %
Table 6 27”9, 7238, Table 62 L7 »
THELET HRE L, FELE A T L2 300C, 1
FER O BES 2 e 97t 2 P A /ERL L 7.
AT & Ng kA FERR b L, R A
M EESE5ZLicLiz4). Lk, BiEEd T
SEFF (Rolled specimen) |, 4% % [EVILE
# (Annealed specimen)| EFd5Z Ll
5. F£72, Mg/Al 7 7 v FHERE, =V 7
T URERE 907 VT RIBMERERIC KV B
P2 A U 7=, V il R Rk S & Table
TR T.

4. WFIEEHE:

(D) JEREBEAIT X D Mg/Al 7 T~ R

1 N2 HEAHERE R % Table 8 [T T,
ZOFEENS, Mg/Al 7 T v FROE#EES
S, EAEVRFE 300°C, JE T 30%F /-1
JERERE 275°C, JE T 3B%DWNT N TH
HEEZLN, ZOWMFITR LTI EEREZ
B L=, Mg/Al 7 5 v RO 2 b8z

EPTR L CREMA T 2 & Fig. 31277

b y~*sl

(a) Inner side

(b) Outer side
Fig.2 External view of rolling mill

AZ61 Mg Al Zn Mn Fe Table 5 Conditions of roll bonding test
92.5 6.26 1.03 0.234 | 0.001 Roll speed / m* min™! 2.0
AL100 Al Cu Fe Si Ti Roll temperature / “C 200, 225, 250, 275, 300
Bal. 0.15 0.61 0.09 0.02 Reduction / % 30, 35, 40
. . . _3 Table 6 Pass schedule of Mg/Al clad sheet
Table 2 Chemical composition of pure Ti (10~ mass %)
3 3 5
c Fe Ni o H Pass nfunbex 2 4 6 7
Reduction / % 20 | 20 | 20 | 20 | 20 | 20
4.51 28.0 2.0 30.0 0.4

Roll temperature / ‘C 300




Table 7 Conditions of 90° V bendinE test

Stroke speed / mm* min™ 2.0
Punch radius / mm 20, 1.0, 05
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Table 8 Results of bonding test

. Reduction Roll temperature / °C

Specimens

/% 200 | 225 | 250 | 275 | 300

e 40 X|O|O|© | ©

Me/Alclad sheet 35" "6 0 [0 | ©

without Ti fo1l

30 O[x|]O|O|©

Mg/Al clad sheet 40 O| x| O |0 | ©®

with Ti foil 35 O|0|]O0|®©|©

inserts 30 X X X X ©

X :Mg and Al did not bond O : Able to bond and Mg fractured
© : Able to bond and did not fracture

/ Roll direction

Al

3.85 mmI Observing point Mg
1=

Al
(a) Observing point of bonding interface

(c) Roll temperature 275°C, reduction 35%

Fig. 3 Microstructure of bonding surface
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Fig. 4 Mg/Al clad sheet made by roll-bonding
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Fig. 5 Microstructure of bonding surface of Mg/Al clad sheets
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Fig. 7 Microstructure of bonding surface of annealed Mg/Al clad sheets
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Table 9 Results of V bending tests

Punch radwus / Thickness
Specimens R/t
2.0 1.0 0.5
AZ61 Mg alloy. rolled specimen A X —
AZ61 Mg alloy, annealed specumen A X —
Mg/Al clad sheet without Ti foil, rolled specimen A A A
Mg/Al clad sheet with Ti foil inserts, rolled specimen A A A
Mg/Al clad sheet without Ti foil, annealed specimen A A A
Mg/Al clad sheet with Ti foil inserts, annealed specimen A A A
Mg/Al clad sheet without Ti foil. rolled specimen + annealed for 4h A A A
Mg/Al clad sheet with Ti foil inserts, rolled specimen + annealed for 4h A A A
Mg/Al clad sheet without Ti foil, annealed specimen + annealed for 1h O A A
Mg/Al clad sheet with Ti foil inserts, Annealed specimen + Annealed for 1h O A A
A Crack + Peeled of Al ACrack OFormable
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