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Quench Sensitivity in Al-Li- (Zr, Cr) Alloys

Seiichi Hirano, Hideo Yoshida and Teruo Uno

Quench sensitivity of Al-Li-(Zr, Cr) alloys was investigated. An Al-2.5%Li binary alloy was
insensitive to cooling rates from the solution heat treatment, that is, the decrease in yield strength
was very small even in slow cooling rates, because a few stable §(Al-Li) phases precipitated and
many metastable §'(AlsLi) phases remained. Addition of a transition element, 0.12%Zr or 0.21%Cer,
increased the quench sensitivity in an Al-2.5%Li binary alloy, in this order. This is due to the
preferred precipitation of & phases along subgrain boundaries in an Al-Li-Zr alloy or at the
interfaces between incoherent intermetallic compounds and matrix in an Al-Li-Cr alloy.

However, the decrease in yield strength was small in every alloy due to the existence of many
metastable 8 phases. Thus, the reason why an Al-Li alloy is insensitive to cooling rates is that
stable & phases precipitate after a long incubation period due to the stability of ordered metasta-

ble & phases.

i

1. #

EE G IIBEIC, 8090, 2090 % & od Al-Li RE-4:13 7475,
7150% £ D Al-Zn-Mg-CuBR A4 1o ST, BANS
PHETHLZ EEZRELTERY, 2n% Fig. LicE
EDTRT, T bb, Al-Zn-Mg-Cu BE 213 5 AN
DGHEED /NS 3 EHBENMETHREL, i
7475 THZNHE L v, Al-Zn-Mg-Cu He4 THHLHE
EDNS Kb LBERTHIEL DX, EEHOKRE
frite, 35618, HREMMIboLHIC 7475 Tt Cr,
7150 Tl Zr »HmMEINT 3%, Ins 2EU{LEWw
FE TR U KEMH(p#E &) IHET 205 TH B,
FCCr2 80BAIIBZBEAIEL W,

AIFLIRE£ICBW T BANESHEICEL T, w2
POWRIBREZINTNEYY, N LDFETIZVT
N, HEEEN/NE { % 5 & 8090 T T2 48, 2090 T
3 T EH@RFICHTHL, SMESEEETORRICE -
TWBZENFBRENTWE, L LEd's, Al-Likés

* &5 Al-Li EEE£i# (March 1989, Williamsburg, U.S.A.)
T—WHER

** BIRBTEAT & BRI R

o SARIERT 7 U e RFFICES, Tait

S0 BEANRS L Al-Zn-Mg-Cu 44 L D L s
HiHIZ, HTLIBEC > Twiw, Tk, A
RT3 Al-Li RAESDOEELTHHETH 3 §'(AlLI) &
S(AILD) OB HBEH» S, wEP TR BESH 25

100 ‘ﬁrr)
/A/‘?/
(o]
< 80 //0//
S A/A/ / 4 |
y F.AC.
S 60 —
é /O/ / /?/ Alloy
S 40 AC. A 8090 |
S / 02090
3 . © 7150
©
20 D’/ >7475
o’/’ F.C.D
oFc® | |
10-2 10-1 100 10t W.Q.

Average cooling rate (K/s)

Fig.1 Effect of cooling rates from solution heat treatment
on yield strength (g,,) of Al-Li and 7000 series
aluminum alloys.
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Table 1 Chemical composition of the alloys
investigated. (mass%)
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Fig. 2 Processing schedule and heat treatment.
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Fig. 3 Effect of cooling rates on yield strength (q,,) of Al-2.5%Li based alloys,
solutionized at 813K for 3.6ks, cooled and aged at 473K for 86.4ks.
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Fig. 4 Change of electric conductivity of an Al-
259%Li binary alloy, solutionized at
813K for 1.8ks, immersed into an
adjacent salt or oil bath for the
appropriate isothermal holding temper-
ature and time, then quenched into

water.

673
g
[0
5
®
]
Q

£ 573
s
1)
£
)
]
T

473

e 5%
2 5
%&§%£~

SR J \:’]‘3;?4
RS et
101

108 10¢ 50

IZEA R, MENBEICHERE SR LRBoH
TEHEERTH, 573K (300°C) {5k THEER (IACS%) ¢
KELBLL, ZOBEETIE Fig. 5 IR T X 512 10%
BERETLE, ¥7—RETZ v F> 7ENRT W
HEFH»ECBES N, 2NLNDRTFIE Fig. 6 1R T
&I XBERF DRSS S HHERE & 117z, Noble 59
b Al-2%Li A& BWT, 513~593K DiBEHRET o
HoOMBZ2HELTEY, FERER L IZIF—%T 2,
ko k5 iz 8 FHnHTHIE 573K T 10%s L En R T
v, Fig. 71213 573K TRrENREIRFEME, 473K T 86.4
ks BEADREIGALER L 2o 85R %2R ¥, 573K T 10%s LI
FL, 0 E»SIBLALEEZ SN RABTIEEWEE
ErEonkd o, Thbb, ZEMTHSOHITH
BIoHFEET, BANBREEL2 L VBEBRICT 2 2 5
Lt 72, '

Fig. 8 (Ci3iF A {CMIEE D 552 OEETHHEL 72
Al-Li ZAEDGHD F £ R 473K T 86.4ks BExh#%
DEBEERLZIRT, HHDFE FNRETIZHIHEL /NS
(A BICRECEERI#MLZ, ZoL)ichdHci
BEEOIEMAKRE WD, —TF, BEERC 573K 2 5K
BEANL2EB Tl WQ. METEE L KELLh -T2,
ELIZBHRNEETIFEER»ZNMLTEY, o
LNZ s, BEERNEMITSHENMMTHICLIZLNT
3%, w5 513K LT T & HotkrEs» =R T

Holding time (s)

Fig. 5 Microstructures of an Al-2.5%Li binary alloy after holding at

various temperature and time.
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Fig. 6 Diffractometer X-ray scans of an Al-2.5%Li binary alloy, solutionized
at 813K for 1.8ks, quenched to 573K and held for 10%s followed by
water-quenching.
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Fig. 8 Change of electrical conductivity in an Al-Li binary alloy in both as-cooled
and aged conditions.
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Fig. 9 TEM micrographs of &' precipitates in an Al-2.5%Li binary alloy
solutionized at 813K for 3.6ks, cooled and aged at 473K for
86.4ks.
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Fig. 12 TEM micrographs of Al-2.5%Li based alloys solutionized at
813K for 3.6ks, air-cooled and aged at 473K for 86.4ks.
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