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Table 1 Composition of aluminum alloy

sheets ( mass fraction, %)

Sample Si Cu Mg Mn Ti
1* 1.08 0.66 1.07 0.37 0.23
2" 1.15 0.72 1.20 0.34 0.27
3* 1.40 0.67 1.32 0.34 0.12
4* 1.14 0.8 1.30 0.36 0.16
5* 1.16 0.73 1.26 0.35 0.27

Sample Ce Fe Mg,Si Excessive Si
1* 0.34 0.16 1.70 0. 46
ot 0.23 0.20 1.90 0.46
3* 0 0.30 2.10 0.70
4* 0.10 0.22 2.05 0. 45
5* 0 0.14 2.00 0. 43
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Fig. 1 Line scanning of cast sample 2*
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Fig. 2 Line scanning of cast sample 5"
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Table 2 Properties of aluminum alloy sheets
Sample o/MPa  Ooo/MPa 8% O 270 Cupping - 90 bending . .
1* (T4) 326 196 29 0. 601 5. 80 -;-z 0.26 0. 66
2* (T4) 325 195 26 0.594 6.70 %t 0.25 0.58
3* (T4 315 191 22 0. 607 4.90
4" (T4) 325 192 26 0.591 7.40 _i_t 0.25 0.59
5% (T4) 342 196 28 0.573 7.70 '2Lt 0.27 0.73
2% (T6) 395 350 11
5% (T6) 395 355 12
6010(T4) 296 186 27 0.628 9.13 1t 0.22 0.70
6010(T6) 386 372 11
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Table 3 Activation energy of formation
of phases (kJ/ mol)
Phase ¥ 2* 4* 5*
G. P zone 39 38 30 22
B’ phase 65 69 58 52
B phase 120 130 131 181

MIETEVERETT TG, 1T Ce SR 35 BRI,
il 0p.o/ 0, HIK, WIIAEM RAE K n, r EHFFAK, %
X T& Ce Bt eAM I IEERE

fET6IRAT, &F Ce i 2" HFERIAE Ce 1
5T RRE D) AR A — B, KR BT & A T

HT Ce 4N B MR BAT RS, SALAT A 0L BT TR
R 3 . FTRAAE MgoSi B AT 0L,
SUEREMIT . ANE 3 FTLLE 1, 4 B A SRR AR
() DSC {1 £ T IRAR AHABL, % U 11 0 A7 AR AH AT,
G.P [X7E 50~ 100 Cx i, B'UE7E 190~ 250 C
], B UL 250~ 300 CZ[A] . {H AN [F R FE e i
B ZEIR K (PR A R X ), BI %R %4 B
R BB AN —FERI (LR 3) . A& Ce 1 57
REEHE Ce 1%, 2%, 4* WRFEAHLL, G. P XiEEE
W5 %, Bkt K2, HB o/ — 28 7

~ 300

F peak

Heat flow rate/uW

50 100 130 200 250 300 350 400
Temperature/TC
B3 1%, 2%, 4%, 5" WRFEM DSC &k b

Fig. 3 Comparison of DSC curves of

samples 1", 2", 4% 5"
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Fig.4 TEM microstructures of samples 2° and 5"
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Effect of Ti and Ce on forming properties of

new type AIMgSi based alloy sheet

GUAN Shao-kang, YAO Bo, WANG Yingxin
( School of Materials Science and Engineering, Zhengzhou U niversity, Zhengzhou 450002, China)

[ Abstract] The influence of Ti, Ce elements on forming properties of new type AIM gSi based alloy auto body sheet w as studied sys-
tematically by using DSC, SEM, EDS and TEM. The results show that, 0.25% ~ 0.27% Ti( mass fraction) is advantageous to re-

fining microstructure as heterogeneous nucleus and to restricting the growth of a( Al) grains through the distribution on the grain

boundaries, so that the forming properties of AIM gSi based alloy sheet are improved. The addition of Ce increases the activation ener-

gy of 4 phase and decreases that of B phase, so the formation of g phase is promoted. T herefore the tensile strength of AIM gSi

based alloy sheets is decreased and the ratio of yield strength and tensile strength is increased, which harms to the forming properties.

Besides, the effect of contents of excessive Si and M g,Si of AIM gSi based alloy sheets was studied.

[ Key words] Ti; Ce; AIMgSi based alloy sheets; forming property
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