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Effects of Mn Content on the Heat Treatment Process of Medium-high Strength

Aluminum Alloys
L S R
Y.E.Wu H.J.Tsai Y.K.Lin

1 X P W2 o s %%ﬁ%mﬁﬁk

2 K’f‘—"“ - st r/?fii}i BT Ly
ﬂia%’%‘ IR o SF - 8 Sk Sy )
7 35:02-27321978#6451

e

PR T (S5 (Mn) S B (Zn) 5%
(Mg)F=11 AA7003-T5 ; QF j\j;.s]‘ Mn 7 3 *7 s Bl

H e ﬁﬂ F"[ LB %gﬁgp U o

AP -~ - SR R
SRR TR R AATO03-TSS 1 £ 1/ T6
T7SERRASTEVECHIR S YR £ - PR st e
AATOO5 5| £ & [V 02 & REVR]HE 17 73 417
e PEFIE ~ S BT £ 7 R BRI VIR -
PRE B (S5 £ BV AATOO3S] 7 & 51 F il o
i’FL*’E’T%P'(Zn * Mo)iffrsis ?'AA7003§FIIF4‘,§,;I/§,@E/
SRLTTARTO0S & & - 51 E [Tk AR5 MgZn,

FrETARD o 0 POSRISE BETERTLE [~ 5k > ST
T73 % RRAZ LRI GIARI R [e] o 16 (265 gl 1]
R -

Ef%%i 2AA7003$F F'* »T6°T73> RRA > ﬁ%ﬁﬁ% o
Abstract

The objective of this study is to investigate the effect
of Mn content on the heat treatment processes of
medium-high aluminum alloys using AA7003 aluminum
alloy, which possesses low Mn content and relatively
high Zn/Mg ratio, as a carrier.

Hardness test, tensile test, electrical conductivity
measurement and stress corrosion test were conducted to
seek for the most proper combinations of process

parameters for the T6, T73 and RRA processes of

AA7003 aluminum alloy. Experimental results were, then,

compared with those previously obtained from AA7005
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aluminum alloy and with results obtained from literature
to study the effect of Mn content on the heat-treatment
process of medium-high strength aluminum alloy.
Analyses showed that both low Mn content and high
Zn/Mg ratio can improve the aging efficiency of
aluminum alloy, and shorten the process time required for
T6, T73 and RRA processes. But the effect produced by

low Mn content is more prominent.

Keywords : AA7003 aluminum alloy, T6, T73, RRA, low

Mn content.
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Compositions Fe Si Mg Mn Cr Zn Ni Ti Cu Al
S 0.35- | 0.3- | 1.00- | 0.3- | 0.20- | 6.50- | 0.00- | 0.20- | 0.20- | REM.
Specification
MAX. | MAX. | 05 | MAX. | MAX. | 5.00 | MAX. | MAX. | MAX.
Actual value 0.17 0.13 | 0.77 0.2 0.09 | 642 | 0.01 0.02 0.05 | REM.
Table.2 Process Parameters for Heat Treatment
Code Name Heat treatment process H
—d
Solid Solution (SS) 470°C/40min. -
T6 +WQ+ 80°C/14hr. +Artificial Aging >
(AA) 120°C/0-72hr. |
173 [SSATOCC/A0min.+WQ+ BOC/L4hr. + D
AA107°C/8hr.+168°C /0-17hr. ) _ _ )
Fig.1 Configuration for Three-Point Loaded
RRA  |T6+Retrogress at 180°C/0-2hr. Bent-beam SCC test
(180C) [+AA120°C/42hr.




Table.3 Conditions for stress corrosion test

Test liquid 6.09%NaCl (£0.1% ) and
composition 94.09gwater

Test liquid PH | PH6.4~7.2,Use HCl or
value NaOH to adjust

Soaked form Continuously soaking

Soaked form 20 mL/in? at least

Temperature Keep boiling
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Fig.2 Relationship between hardness and natural

ageing time after solid solution 470°C /40min.
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Fig.4. Aging time vs tensile strength curve for

AAT7003 after 470°C /40min.+80°C /14hr.
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Fig.3 Aging time vs Hardness curve for AA7003 after
470°C /40min.+80°C /14hr.
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Fig.5 Relationship between tensile stress and hardness
for AA7003
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Fig.6 Relationship of hardness and conductivity vs.
aging time for AA7003 at 168°C after 470°C /40min.
+80°C/14hr.+107°C/8hr.

Table4. Crack Initiation Time for SCC Test

Fig.7 Retrogression and RRA hardness curves as a function

of retrogression time for AA7003 retrogressed at 180°C

H.T. Specimen | Hardness Apply Deflection PH Fracture
process Thickness | (HRB) Load (mm) Initiation
(mm) (MPa) Time Chr)
T6 7003 5.3 73 80% | 350 1.6 6.8 49
T73 7003 4.7 62 80% | 300 1.55 6.8 X
RRA 7003 45 72 80% | 345 1.85 6.8 X
Note : x : no crack occurs after process in 168 hours
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