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Influences of Iron Content and Cooling Rate during Casting on Mechanical
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Iron content (0.2-1.00 Fe) has a small effect on yield strength of T4 and AB (after baking) sheets, while
elongation decreases with increasing iron content. Cooling rate (3-1200K/s) during casting also has a small
effect on the strength. The bendability deteriorates with the increase of iron content regardless of the
cooling rate. Iron content has much stronger effects on bendability than the cooling rate. It is thought the
effect of the cooling rate is not sufficient to improve the bendability remarkably nor enhance the allowance

on the iron content drastically.
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Table 1 Chemical compositions (mass( ) of alloys used in this study ™

Element Fe Si Mn Mg Ti Al
0.20 Fe 0.2 1.0 0.1 0.6 0.02 Bal.
040 Fe 04 1.0 0.1 0.6 0.02 Bal.
0.600 Fe 0.6 1.0 0.1 0.6 0.02 Bal.
0.80 Fe 0.8 1.0 0.1 0.6 0.02 Bal.
1.00 Fe 1.0 1.0 0.1 0.6 0.02 Bal.

A6022 base alloys (Al-1.0wt0 Si-0.6wt0 Mg)
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Fig. 1 Experimental procedure
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Fig. 3 Estimation of a cooling rate of HSTRC "
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Fig. 2 Optical micrographs of cast plate ”
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Fig. 7 Appearances of specimen surface (upper) and cross section
(lower) after bending test”

coosOOoOOoObOOOOOOOOOOOOOOO
OobDO0OO0O0HdHSTRCODO SOO0DO00O0DOOOO0DO
OooOoOoOodSTRCOO 000000000000
gboboboboooooboobooz2 FeOOoO
gboodoooooooooooobobbbboboboo
HSTRCOODOODOODO g000Kk/s0 00 ODOOOODO
gbobobobooooooobobo

3000

3aMO00000000000000000000000
0
0000000000000000000000000
0000000000000000000000000
0ooooooooooooo
0000000000000000000T400ABO
000 1.00Fe000020Fe0000000 0.20
0000o0o0o0oooooooooooooooon
goooo
00T4000000000D000D000000000
U000DABOOOODOOOOODOOOO 02000
0o00o0oooooooooo
MO0 0000000nooooogo
OAMgSIiOOO0O0000000000 AlFe-SiOO0
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000 0™MOO0oOoo0oooooon

RsD KOBE STEEL ENGINEERING REPORTS/Vol. 58 No. 3[J Dec. 2008



O0ABOOO02000000000000000000
0000000000000 000000000000
0000000000000 00000000000
0000000000000 00000000000o0
0000000000000 000000000000
gooDlo00000000000D0DO00O0oooo
0000000000000 00000000000o
goooOoooooooon
00000T4000000000000000000
0000000000000 00000n00oooooo
0000000000000 000oooooogo
020Fe 00 080090000100Fe 00 0550000
0000000000000 0000AFeSiDOOO
0 o -AlFeSi Fe,SiAl, 0 0 O Fe Si,Al,100 O O B -AlFeSi
OFeSIALD 0D 00000000000 D00O00
0025000 '™ 0000000000 0100FeOO0
0000000000000 000000000000
ooooooon
0000T400000000000800000000
0000000000000 000000000000
000000000000 0000000000.20Fe
00 100Fe00000D00O0O0D0 100000000
20000000000000000000000O0
171IACSO/wtD D 00000000000 o0oo0o
O000000100Fe0 00000 020Fe 0000
s0000000000000W2000000000
0000000000000000o0ooo0oooogo
0000000000000 00000000o0o0oo
0000000000000 00000000oooo
0000000000000000000000000
0000000000000000000000000
oo
0000000000000000000000000
0000000000 00000000000000
0000000000 ABOOODOOODOOOODOOO
0000000000000 000000000000
0000000000000 0000000

49 T T T T T

48| 4
—~ 47 [ A B
= . .
Q 46t A a
< u b 4 =
g 1
2 45} ‘ (] L il
=
‘g o
2 44 .
s @ HSTRC
© 43t -
A t5mold
42 r B t50mold |
41 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Iron content (O)

08 MO0000D0O0000DODOOOODODOOO
Fig. 8 Effect of iron content and cooling rate on conductivity for T4
sheets
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