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Structure-Controll of an Al-CuAl: Lamellar-Eutectic
Composite by a Melt-Back Technique

Shoji GOTO, Toshio MIMURA
and Hideo YOSHINAGA

In order to produce a lamellar eutectic Al-CuAl, composite with coase colonies, a
melt-back technique was used together with unidirectional solidification. Composites
with coase eutectic colonies larger than 1cm in diameter were easily grown with the

technique.

The relation of A2 R=constant was also verified in those colonies, where

4 is the lamellarspacing and R is the growth rate. The lamellar structure produced,
however, was not themally stable and quickly agglomerated into globular particles at a

high temperature just bulow the eutectic point.

1. &

HEMEHIEEED BN L D, ATEERKRE
EBHRENTBY 2207/ Vv—FlIcadbhs. A
TREAHRRZEEZ 3 s LR 29E %
BEHICRAE LIS, B E0hET—o 0k
WD EF7c b DT, BERMEOEESE L U°Z DAL
SETBIERTE AL 2 RERMERH 3 T
FRMPKERICS SSIN S LHERETRESOIKRIEL
THMICEFEHEERR L, BRAEEoH s il
ZENDG.

il

it U TRABESMENT, —J5Im%HE L 724k

BHTRESNZ KO, BRTOBEIENICLER
HEEASERLENTEBEL E0D, MEMEEL
TOFERABHRFISNTINS?.,

hETIE, —HEEELAHES 2 5 —HoER
BB E LI S 0icd 2 BT, 2k
OWERTONTE I, KL b—KLHERIE
S5NTNENY. ZORRO—> & LT, —FHHEE

*MHEARELEER
OAMER T ERERELRE

B/EICBNT, HENIKT o= —##» EBRsnt,
ZODao=—HRANI 0 =—-NIBLD SEENICER
TEHEEBBFONTINEL., 13 b, a3 o=—=f
BRI o= —HMNELSE 3o =—ERTND DY
RMRERZY, —BLUIHEEPBONBTNT LK.
e, BERMLBEESHORERS » 7 —FREDH
BICBNTIHTERSNE T EBEO, 525 —HREE
EZ5EEBICan=—EOE/LLTLEN, &b
SORBERUEL TNEDhdOMLITINT EICILS.
LichioT, 3 =—8BRITNDOHREE THINE
B BEEAMAEROFRBELIEL  Ffid 5 /2
i3, ao=—HADT, EERROLES 45—
HEERNELENSSE. Lrl, HREWTHEE
EOMBERMICLT, @%OFET—HEEEEZT

Fao=—t RBELLE—DDRRENTI A T—F
NMDEBD e VKROBEAERTY, FUNORBIHER
HETHE I 2 7 —HAMBERYD, WTFhOoBRLEE
MBI ETHRAALCEDOT, HEIRHEH
bt an=—Lr@hsctdtdbsb.

FETE, 747 —FHMNOERBZEBE—RICao
=—¢ kU, 2o =—HMOBRFNELIDIARKR
FRAEEHNR (KRAHA) LIATKHTHC L L
5.



A by sk B Al-CuAl, 5 # 5 —3 S &5 o E ik

IMED, Iu=—ERETLICRET S LF—F
KEDDTIRETH 2.

EHLL, Al-Cull, £EA&0—HREEICEL
T, BETHONTH B HEIC melt-back N HHS
LOBEEHEATCcEIcE-T, fEkETRES
RS IES 2 5 BN (BEEW lecm, B &
# 10em) 2BEBICERE R ENTERLLEER
WLz, ZOHKao=— 3 ERART & OBNRR
DSEIRES TR D Bt BB T R BT B O+ K
EXTh5B.

1235, @ melt-back FHRE\HALE 5 4 7 —
HERFEO BFREED MEICBHShic FETH S
pY, KEBan=—FHEOBRBRAOEMICGHESN
7DRBERMNILHTTH 5.

2. X B F &

2.1. B8

HBMKDOEEE—HHEET 2 &, € DEEEM
13N Y 5 MEMEOEESR, HEOER F v+ —

DR E SPMMICKS T 2 Rl O EARE DO EEFE DR
FiTikEL T, BR#ER (lamellar structure) & 3

CuAl, /vol.%
0 20 40 60 80 100

T T T T -1
900 -
[s4 f fG
eutecti

800 point. .
—

700 -

600F —

1 1 1 1
0 10 20 30 40
Al Cu/ at.%

Fig. 1 Phase diagram of Al-CuAl, binary
eutectic system.
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Fig. 2 Schematic illustration of the appa-
ratus used for the unidirectional
solidification.
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tectic alloy; R=2.1x10"%cm s~L.
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Fig. 3 Typical example of temperature vs.
time curves at bottom of the mould
and at a distance of 8cm from the
bottom during the unidirectional
solidification with melt-back techn-
ique.
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Photo. 3 Longitudinal section of the Al-
CuAl, eutectic billet unidirectio-
nally solidified with the melt-
back technique.

Photo. 4. (3 Photo. 3 ®—[aH®» melt-back
NEIC B3 MME LR L bDTH S, [HKATE
HETO R L FOEHO Mk FFicsiznTsDy,
melt-back MEAEILIFNCKE L ThicE B b h
2747 —MMERRTICERTERN. LhL
T DR DEE DT L 72 IRTIE 5 4 5 — kDS & <
HELTOS. Fh, COHEEESDS 2 5 — 0
TLREN»SHFEEL TNz EEbhs Cull, Hho
BELTHNEXS5TH 3.

Solidification Direction -

e o s
e BeAT=C e ey

Regrown Lamellar

Photo. 4 Enlarged portion of photo. 3,
showing the effect of melt-back.

PLEOBEERE LRo 3 0= — B IcHd 3 i
BROAIRL 725 # 5 —HlFE I S 2 ol
FOIREDOD 2z SbH 2 L, melt-back LI IC
£330 =—HRIOHLRKRDO LS IKEHSNS.

AREBRICBINTIE, & 5h UdMELE & OHHAAE
AL B Fig. 2 1Ry RicsA
B, Y RIEHE O BEHIT 5 T &1 X > T
DT 5. D& &y RIEEHTRE L ORI
BREH T2 SROBEMHOEHSFERKICER SN 3.
CNSOREMMPSan = -0 Ed 2 &%, LT
DA v =—PENAER 2 WIS 505, ARl
FEMS N EA R DR 5K & N dic, LEEDR)
RB RSN, HBEOLEED K ao=—3% KE
L, Fig. 4 (@) 1TRT L5 1KMo EEDOan=—
MRS 5. chic melt-back Oigferid s, —
RIS RELEE S E 2 L IR F L, 2 D% E AR
AL CTRER I =—DAMESED, 2o=—F
EMHAILT 2. =oMT% Fig. 4 (b) ioRd.
—lcAI ==K LT B &, hEEEAEEL LT
OIS T RIERDSRC DN F2dIC, 2 u=—~[:
DHHMET 2 L300, MR RO 0= —~FE
KD RATEEIC L > T BREZ DT, EEMSE R
ZRESTNEHETI 0= —JEIINS BB RET

Colony Size Stable Colonies

(a) [

|
|

e
L

Colony Boundary Unstable Colonies

(b)

Growth Direction

|
/ |
1
i
I |

Fig. 4 Schematic illustration of the effect
of melt-back on colony growth;
(a) before and (b) after the melt-
back.
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Fig. 5 Relations of (a) growth rate R vs.
colony diameter /, and (b) growth
rate R vs. interlamellar spacing
2: with the melt-back technique
(open circles) and without it (clo-
sed circles).
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Photo. 5 Typical example of an Al-CuAl,
eutectic composite sepcimen ma-
de by the melt-back technique.
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Photo. 6

Degradation of lamellar structure during annealing at a high temperature

just below the eutectic point; (a) initial, (b) after 0.6ks, (c) after 1.2ks and

(d) after 2.4ks.
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