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Precipitation Behaviors of Rapidly Solidified and Hot Worked
Al-Zr Base Alloys

Won-Wook Park

Abstract

Rapidly Solidified (RS) Al-Zr base splats with various alloy contents were prepared by atomi-
zation-splat quenching method to understand the continuous and discontinuous precipitation in the

aged alloys. And the RS alloys were consolidated by hot extrusion and swaging to analyze the ef-

fect of plastic deformation on the precipitation behavior. Discontinuous precipitation dominated at
relatively low temperature in the Al-Zr alloy, whereas both V additions to Al-Zr alloys and hot

metal working appeared to suppress the discontinuous precipitation. As continuous precipttation is

favored in the grain interiors, the driving force for discontinuous precipitation become to disap-

pear with a further process.
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Table 1. Chemical composition of the alloys(wt.%)
Manufacturing process Alloy System Alloying Blement
Al Cr Zr Vv
Atomization- Al-Zr(ASD) REM B 212 B
Splat Quenching Al-7Zr-V(AS2) REM — 1.83 (.45
Al-Cr-Zr-V(AS3) REM 2.90 1.06 0.37
Hot Extrusion- Al-Zr-V(HS1) REM — 1.14 1.82
Swaging Al-Zr-V(HS2) REM — 4.11 3.95
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Fig. 1. TEM micrographs and ED pattern of the
Al-2.12Zr aged at 400C.
(a) for 50 hours
(b) for 100 hours
(¢) Selected area diffraction pattern of Al
and L1, phase taken from the matrix

of (a):Zone Axis=[111)
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Fig. 2. TEM micrograph and ED patterns taken from each Al grains of the Al-2.127Zr aged
at 350°C for 1 hour.

(a) TEM image
(¢) ED patten of B area:Zone Axis=(110] (d) ED patten of C area:Zone Axis=(211)
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(b) ED patten of A area:Zone Axis=[110)

o 3, VARl o3t 9% ooz dA
So wetHdE HEAFe] Fe}xky ukH

=

ﬂ_(_?_

g_ %o&ﬁ‘;,&%i @) 5000(: O}_E)']—Oﬂ/(-] %—i Galo-lq_
Sl

= 1TTE T
w, A EgLE7} 27}l 600°CrF HH 2%
L ME7)F AwE W= o ® ey}
[12]. 28122 AEax2)e 52 274 T

= =
AL HEE % A WAL F slen®
b g G4 olF ZEY F gls He®
2 Qlth.
dutH o2 AENEL TLov Aol 7)
AR 2R HEEANA Wel Yeue Zle=
Bol AmeiR 9 Hart FH FEH Aoz
Fol=}.
A&AEo] Ayl Ago EdEHEIA
o] dAHE A F9¥3xd® Al-2.90Cr-



—198—

8 ALZA $2e) 4EAS 1S

Fig. 3. Precipitation behavior of the Al]-1.83Zr-0.

45V alloy aged for lhour at 450-500T.
(a) discontinuous precipitation
(b) continuous precipitation
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Fig. 4. Suppressed discontinuous precipitation ob-
served In the Al-2.90Cr-1.06Zr-0.37V

aged at 500°C for lhour.
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Fig. 5. Continuous precipitation of the Al-3.87Ti- 0.34Si aged at 450°C for lhour.
(a) TEM micrograph (b) Selected area diffraction pattern of Al and L1, phase:Zone

Axis=(110)

Zodat Zoloh. wbA 19
Bre sub-grainz ZAAATS o £
2 345904, 4d2D
JEH?‘—%OE QAR o
Yol vrebt Qo). wEthA
0131?& %J}-‘; 7}-’“‘-"4 % o HPAHe] oju} A
ARG s ol AR el FHEH
o] dofd HojrAn, 9‘1% A F A5 F 0]
A |l 2l 71&53E Aoz M 5
o, oo wWal i A= °1 olm} WA o
2aAHaEL AAHE 7o 2 Bl Fig 72
0371—37%% Al-4.117r-3.95V &2 njhxz]
-H’l’é'?_ -]Q_E_,(—] 15vol% &) Als(Zrg 35 Vo
) AFAdel el EXt=F FFAAY Aol
o] A%l Fig. 69 Al-1.147Zr-1.82V 3}
%4“ 2] A =it HEESo] gel &
Zg A2 vepy gled (Fig. 7(a)), X =
H(Fig. 7(b))¢ £A4Z27 dAY HEE2
-33-,&-10] A= BAl7)s3 ALOV"C}‘[IBJ_ LIS
Huew, Wi HEs2 L1,9 AlL(ZrnV)A
A Aoz H4=sch mebd, Arhgs g0

o 30 Hi of i

_YLU‘

%

B AT VS AlZred] ZE&HA @ §iA )
HA 7Y A ’“’%‘-6}04[14] a5t

AT VYIS B8 Bo2H gAdHE ¥
AL BN 2 YAIEY FFHel 7
xHH, o2 Qstel BAEAE Vo] vkl
A e Ao Bk

(89)

Fig. 6. TEM mlcrographs of the AI 114Zr 182V
consolidated by hot working and heat
treated at 450°C for 1 hour,

(a) dark field
grains

(b) bright field image of the continuous
precipitation

image showing the sub-
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Fig. 7. TEM micrograph and ED pattern of the
Al-4.11Zr-3.95V alloy aged at 450C for lhour,
(a) TEM 1mage (b) ED pattern taken from
large ppt. at grain boundary : Al,,\V, Zone
Axis= (110)
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