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Effects of interrupted ageing on microstructure and
mechanical properties of 2519A aluminum alloy
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Abstract: The effect of interrupted ageing on the microstructure and mechanical properties of 2519A aluminum alloy
was studied by means of hardness, tensile test, SEM and TEM. After the T9I6 heat treatment, the yield strength, tensile
strength and elongation of 2519A aluminum alloy can reach 501 MPa, 540 MPa and 14%, respectively. Compared to T87
temper, which is 450 MPa, 480 MPa and 9%, respectively, the mechanical properties of 2519A-T916 increases by 51 MPa,
60 MPa and 5%, respectively. During the process of interrupted aging, keeping the alloy in a lower temperature

contributes to forming the numerous, finer and denser GP zone with critical size. So, the following precipitated phase will

also be finer and denser, which results in the increasing mechanical properties of 2519A aluminum alloy.
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Table 1 Chemical compositions of 2519A (mass fraction, %)

Cu Mn Mg Ti Zr Fe Si Al

580 030 020 0.05 020 020 0.10 Bal

X IR IO AT 23 00 24 M BRI, 75 SEM.
ML S, Il TEM A FPRASFE it T 5
Hr. TEM B FF R H XCWE 98l i %, Al v ok
20%HNO;+80%CH;OH(/A A 73 %), K I A2 Al
TEFEHIAE—20 ‘CLAR o S50 A Y 32 BRI B £ 4 1
HV-10B i Z{X, MTS Landmark H1i 3 fal IRIR5 R 4¢,
FEI Sirion200 74§14 8% & TecnaiG*20 i& 4 Hi 5t

Solution treatment

Temper

/Quenching

Pre-ageing Re-ageing

Interrupted ageing
Quenching

Cold rolling

/M

Time

Bl1 TII6 L 2ikekl
Fig. 1 Process route of T916

2 FHRE55M

2.1 T9I6 FI3AE 1L 2%

B 1 iR T2, b 2519A 805Gk T N T
%, 155 2519A-T87 Fl 2519A-T916 P4 FFAS[H] (4R
BEA 4. BIVEAR 2519A #4400 N 85.0 HV,
T A B, MR A — “Brk” Kftm, XE
TR IR kAt . T 20s, WA R] 122.9
HV. A%, MRS T 143.2 HV, XFEZH
ICREACTEG S ok, LIS N Sh A R R0 23 4 2%
FE, A GP X HIEE —AHIIMT o AEBrak i 25 B,
MR o tgth Bt AP B A S A . B
W SR IR I AL, WIS REE O 167.2 HV
PN RO FE ) R AR B, I akctilifh 2k 1 b THka T
G2, UL G I ROR A ST E AW R D . AHEE T

160 |
|~ Interrupted agein

Z 140f pred agems
Q%: ~—— Cold rolling
o
3
= 120 +
o

100

80

0 4 8 12 16
Aging time/h

B2 Tol6 L2 &hlify th £k

Fig. 2 Relationship between hardness and aging time on T9I6

process



2100 A G A R

2013 4F8 H

2519A-T87 7[RI il i (144.6 HV), 25 T4
22.5HV, SR E.

2.3 hrfREsENK

2519A-T87 F1 2519A-T9I6 (1) =i Jy 24P Atk 2
Ji%e 2519A-T9I6 (1) 124 M REAT & Fe iy, Prhrsiss
fEiik 540.1 MPa, #HEG T 2519A-T87 425 T 3T 70 MPa,
iR B e m, 183 14.33%.

PR E AL ZE SEM  E LSk LS.
RIWT EES N 3 s, PIFIRATT, 2519A okt
IR, AN RIS, Ry
RAWIR L. HrRE 3)F(b)h 2519A-T87 [T

2 2519A-T87 Fl 2519A-T9I6 1) 5 J) 24k fit
Table 2 Mechanical properties of 2519A-T87 and 2519A-

T9I6 at room temperature

Yield Tensile

Elongation Hardness,
Alloy strength/  strength/ ongation Hardness,

0,
MPa MPa rate/% HV
2519A-T87  431.6 470.5 9.7 145.6
2519A-T9I6  501.0 540.1 14.3 167.2
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Fig. 3 SEM images of fracture surfaces of 2519A-T87 ((a), (b)) and 2519A-T916 ((c), (d))
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Fig.4 Morphology of fracture surfaces(a) and energy spectrum of second phase(b)
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Fig. 6 TEM image of 2519A aluminum alloy obtained after interrupted ageing in T9I6 temper(a) and its selected electron
diffraction pattern(b)
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