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£ AFoA ALEE A 8= ALCANALA A 2%
Al-Li 8090 &322, 3183 AL Table 13 2t}
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gte] A AlEE AENT377D)ETh 271 23 AlA
o 2RE nAzAe] WSE Fux E AFAE
Fig. 15} o] T4 dAg Z2& 93dct & 3
tHa)E 530C 30%¥3+9 £43 A=z 27 234
o EA8le stretch& I E 2o 7AW AL F
a3 EEAR D, BE sk 27) 24L& X
AEgozN 3 S EAE 2L AA)
o 7 =3 v} o FEE ZEE 190T A 164
F B ANEAHT _

97 2 337 AjgL g8l AL 7144 Instron
13618 AH8-8te F&dA Paidrt. 93 e
gauge section¥¢] Zo| 6mm, 7 3mm, ol
156mm7} HEE A Zepda, 914 ko] Lk Ei=
S¥e] HEE gEUY. 33 AU ASTMFEY
CT ABLE HY Wy 248 W& 15mm 57

ol7I¢t, BB E, o|FF

Table 1. Chemical composition of Al-Li 8090 alloy.
(B9 wt.%)
4 A z24 44 z4 44 z A
Cu 1.24 Si 0.017 Ni 0.006

Fe 0.05 Zn 0.04 Zr 0.11
Mg 09 Ti 0.022 Li 25
Mn 0.001 Cr 0.002 Al Bal.

530°C/3hrs
As-received
1 (S.T.+6%8
T(CY | stretch) w.Q
190°C/ 16hrs
A.C.
Time
(a) 3 microstructure
3
190°C/ 16hrs
T (°C)| As-received
(ST.+6%
stretch) AC.

Time
(b) S’+d' microstructure

Fig. 1. Thermomechanical processing diagrams for
obtaining. (a) 8 microstructure (b) S’'+8’
microstructures

o LT, ST ¥ w802 Agagr} ojael 2 g
v A AH WFL Fig. 20 Vel A%
A8 L cross head speed® 0.2mm/minZ 8t
B3 ANge ASTMe APy @Fo] 01
kN/sec ¢ £E2 load control model Al 3385t}

2 A7 AHSE AEAE A= NALS. 40002
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Fig. 2. Schematic illustration showing the orientat-
ions of specimens,
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o A o QlmmFAZ HEZE Z9L s, 13
T2 AE olgstel FHAZT MY A WEE AR
¥ N.ALS. 4800 data acquisitor and analyseroi A
AEEA S Yehde Aghelss ¥wise 33s
3L, o9k FAl RMS o) &% a#@lZzg X-Y
recorder& ol &3t 7|Esigivt B Ad Al
7EA stebelee) 4o Fig. 300 JERI.
AEE o1 &% #3 4 HAA e 3 e B

o

Duration Time

Rise Time

Peak L
Ampliti

FAVAWT
e

Rindown Count (8) Rindown Count (2)

(INNEEN

AE Event (1)

=
<13

AE Event (1)

‘Fig. 3. Definition of acoustic emission parameter.
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AES] AFE 7led + It ofd = e wydo
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and Analyser
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Fig.‘4. Schematic diagram of experimental setup
for tensile tests and AE experiments.
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Photo. 1. Three dimensional optical microstructure
of as-received Al-Li 8090 alloy.
7 21319} pancake¥d3S 7149, ¢t

AN ZYE Bolm Qi

H Al 2N TEMe2 o33 A3 Fig.
l(a)e] €A F4& we Afdes A 54 4%
E29 74 I3, Fig. 109 A8 4L

e Ffole 83 Sl thto]l REE e

Z 3 o] Yelgtt), Photo. 2= 8 4HPhoto. 2(a)) 2 S’
“3(Photo. 2(b))e} B4 € EXE #4F RoFm )
o 8L 719 AFE o) F 1 JQonE AUt &
el Wt g4A ey 4 22 A 5o
F3EE olF22 A9 E97t FEA FH1 ol
g AES] ASE gatd Aoz d&mrth

(a) 3’ precipitates (b) S’ precipitates

Photo. 2. TEM image showing 8’ and S’ phase
distribution.

32 ol&of we Iy M7

Fig. 5= A% A9 € 3 339 &5 F=(YS),

o}7Igt, BEE, olFF

Hd AF FE(UTS), 94 &(elongation)S =3k
9 23 g} TAG a2gelrt, g8 FrEg 23
2L g gt 2 o] & Kol = ghston}, § 4ol
A A (0] F 52RO R ®7]) ZAHTE §+8' %
Z(o]% Sz o7 ®7]) 23 o], gl ruj=
Lol M 23 & 38 29 g A% A=s
oz aE SAgle] Lol SuFget £ &
Hyx, §xFo] §'2ART 7t EA UEebden,
SHake] A9-= 2Fd Mg Aol w|uFAIT, &
38 3’279 A%t S'2A Asuy ot A
el @4l Cs% L“Jf‘ob] S““'E}"ﬂ Hlsﬂ 453 =
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Fig. 5. Tensile properties of Al-Li 8090 alloy.
33 SBLE NS
Fig. 6& Al°Li 8090 &3& 4% ¥ o veh

Y AEASS 7t 24 uet LI-E}‘{“_ =
A A% adsL A% *l§i7l°ﬂ‘] Uers §9
(stress)3}, A AE ©F WA &5 E AENS
Z9] RMS voltageE #& ¥y (stra1n)°ﬂ ) 5o
Az 2 Aotk ol wis] 2% I¥FES %
event®] RMS(2 19 93} 48 BPolA Xzd ¢
Hoz A & e iR XEE A gd &
NE)E strainol] ths) 2 ol

Labar 8’23 e] A$-(Fig. 6(a)) 2039 A JHq)

AXN 298 AE: A9 Holx gz, tjFEe]
oscilloscope & 53“ Z}z} o] —'7-]"""2 TEE 5 e
A4Y AEASE Ho| Uth o5 d4% AEAS
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Fig. 6. AE RMS voltage and stress vs. strain during tension test.

EL 194 54}0]9) B¥e RMSE 71|z Yx, &
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oA 9] 5 zA(Fig. 6(a)e) AT H4§ A48 A
& Rolxn glovh I o] Lpgke] st st
A Zz, LEE s 2Adqe B £ 999 24 9
g olFe] E1¥ AEJl Bol #3531 Utk SurE
X §'zA e AFA(Fig. 6(d)ole Lutgde 'z
Az vi5sA 453 AEE A9 Holx| ¢n, P&
ZE HARE AA"HE 299 AR 9254, L
Wl B 4 W 24 99 olF 9 5y AES
ol Yeltn 2 A7|& vxd JuHE Ry SUF
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Table 2& Fig. 6614 YEIY AEANE S, H4 &
eventT ot A4 F AU E ZF FHol wE} YA
Aok o7l BA Lug dx3e FdMe

(B orie e

Table 2. Summation of AE events and energy
during tension tests.

Sum.

_— Events Sum. |Energy Sum. Erg\iir}:tss‘ér:;n.
L& 5276 2014 0.382
L¢ 492 560 1.138
S 242 263 1.087
SS 180 409 2212

o}F WE fo) AEAEI} BANUSS L 4 U
a0) wek WA HA F AUAE o}F Ak 28
B oA e Lg S'2A Masge W, FEHe
2 3} eventol S5l AT AUA Fe U
A e & & Aok SEPe AelE A B
Aglo]l WA M4k & events7 Lol ulsto] &
A3 Ao ¥ 5 vk

Zzte] 37k 2 RMSS 2159 wATste] 2
E& vehd ol Fig. 7010 L9 5249 3¢
(Fig. 7@) o}F & 4(5276)9) AEA T 5o ¥4
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Fig. 7. Distribution of percentage of events vs.
RMS during the tension test
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(a) &' microstructure (b) S’ microstructure

Photo. 3. SEM fractographs showing the delami-
nation occurring in LT specimens

(b); S’ microstructure

(a) &’ microstructure

Photo. 4. SEM fractographs showing the fracture
surfaces of ST specimens
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Fig. 8. Summation of AE events and energy vs. applied load during the fracture tests.
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Abstract A study has been made to investigate the acoustic emission(AE) behavior during the tensile
and fracture tests of an Al-Li 8090 alloy, and to correlate it with the deformation mechanisms as a
function of microstructure and plate orientation. Mechanical tests and AE measurements were conducted
on the specimens with different microstructures (the 8’ phase dominant microstructure and the S’'+¥’
microstructure) and with different orientations (L and ST). In the &' structure, continuous emissions
were produced in both the L and ST oriented specimens, while only the burst emissions were observed
to occur in the S'+d' structure. It was inferred from the above results that continuous type emissions
were mainly attributed to the shearing of coherent 8’ precipitates in the &' structure, while the burst
type emissions were produced due to the' shearing or microcracking of incoherent S’ phase in the S'+d’
structure. As to the effect of plate orientation, the ST oriented specimens showed more burst emissions
than the LT oriented ones. A large number of burst emissions produced in the ST specimen were
presumably due to the rapid crack propagation along the intergranular boundary located parallel to the

crack propagation direction.
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