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Effect of trace Sn(In) addition on
ageing behaviour and microstructure evolution of Al-3.5%Cu alloy
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Abstract: The effects of trace Sn and In additions on the ageing behavior and microstructure evolution of Al-3.5%Cu
alloy were investigated by the micro-hardness test and TEM. The results indicate that the trace addition of Sn can
increase the ageing rate and enhance the effect of ageing hardening and strengthening. Compared with separate addition
of 0.3%Sn (mass fraction) alloy, the addition of 0.15%In and 0.15%Sn has more favorable effect on the ageing
strengthening. The trace addition of Sn and In to Al-3.5%Cu alloy can promote the precipitation of ' phase, refine the
precipitate and improve its distribution. During the initial stages of ageing, the Sn’ and Sn'(In’) particles precipitate earlier
than 0’ phase, which increases the nucleation rate of ' phase by providing effective heterogeneous nucleation sites for 6’
phase. In addition, the additions of Sn and In can restrain the coarsening of @' phase and enhance the age hardening
response.
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Table 1 Chemical compositions of studied alloys

Mass fraction/%
Alloy
Cu Sn In Al
3.5 0 0 Bal.
B 3.5 0.3 0 Bal.
3.5 0.15 0.15 Bal.
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Fig. 1 Ageing hardening curves of three kinds of alloys at
155°C
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Fig. 2 Bright field TEM images and corresponding SAED
patterns of three kinds of alloys under-aged at 155 C: (a) Alloy
A; (b) Alloy B; (¢) Alloy C
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Fig. 3 Bright field TEM images and corresponding SAED
pattern of alloy A under-aged (6 h) at 155 'C

XN, IFSE %N SO E SR f(8-Sn), Il
AR AT (CBED)HH B-Sn SR MIALAH G &
7 (100)s,//(111), F1[010]s,//[112],. KANNO 2 M1
GABLE 2P Al-Cu-In &4 2 It & 8L T 2%
U/ R, TN R /N R B S Ik, AR A4
J 53 CA S /IN B AR RN, T LA 2(b) AT H /s
RN B-Sn i, EEGIN 0.15%Sn F1 0.15%In
44 C 1 TEM BRI B AU AT LIS 21K 5 41/
(1) 78 SLGE S B AN BEAST I /) 28 R Sn"RiF-I48 2 In'
Ky, Walfg R Ak, X TAESE LU
3DAP UL K STEM SEEGEGUE, T AEASEH, &4
C b /I B AT Sn/In"RiL 128 7)) 5 L3 A 4
Bethkrh,  HAT LU SO S BAG 4H /N 1) O AHAE 43/
AR, Wil 2(c) P Sk TR o TAE BRI Sn
(64 B IR RIUAT 04, BEAEAVR N In
H1Sn LU BAAAS I S P9 I C0E A, S W3k P B AR, AH B
ZF, B4 ALE6 h AN GPIX, #H] Sn il In (1
IR S AR R, H A A At R
BN, X S AR A o B A% 30 min B, A4
B AT KR Snoki T, (HIFRA MEER] 04, B
Snki AT AN H . AEE SN Sn Fl In 542 C
FRAR 7% R B Sn'Inkr 1 IBCEM B2 T oA
(1, HAT LU S35 40 /N1 0AHLE Sn'/ Infi - LA
i, ULHIX LS SnY Inh 58 T AR, T HoAl
YE R OFHITERZ i

Kl 4 Fis a4 Ay B AILC A 155 CIEIRGS T
1) TEM B35 LAGE X ML AT AERE . — &4



F22EE oM

& A, A% R Sn R In X AL-3.5%Cu G A Tk BSOSV AR ¥ 5% R 2489

B4 155 CI 3 A SRR 1) TEM W {8 S AR

TEDK WL AT TERE(B=(001))

Fig. 4 Bright field TEM images and corresponding SAED
patterns of three alloys peak-aged at 155 ‘C: (a) Alloy A, 50 h;
(b) Alloy B, 15.5 h; (c) Alloy C, 10 h
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Fig. 5 Bright field TEM images and corresponding SAED

patterns of three kinds of alloys over-aged at 155 ‘C: (a) Alloy
A; (b) Alloy B; (¢) Alloy C
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