87 2 W FEEEEREFIR 1997 4£ 6 A
Vol.7 No.2 The Chinese Journal of Nonferrous Metals Jun. 1997
EREE
Al7o- « CusFeoCrioCe, ‘Efa T & HY
®
\E /% D
FEA skEY BEMHE SR REEE
(K F A2 4 B E T S50, O 116026)
i OE R T Ce X AlCuFeCr Uk & & 4 BE [ B M 1 56 . 45 LR N Ce 832 & AlCuFeCr &

SAIBEE, NG5 Ce WT 4046 i kL; 1 HL - o805 1 A5 A T 3CRESE Ce 5 8 RO 8 o 9 J 2532, A4
<z 5t ] T2 SR B e LR o 1 RLDRASE o P 1) A 5 o e A ) AR

KBEIA  HEE FL Ce BRI

HERH B 1984 F 1 IR S LUk, B
X458 g5 s e T S i B 5%
WFFTRIR N, AT AR ) 2 B 25
THE B AR, X EeHE o N Rt T
FEA . Uk N AR OC T E i N TS
RaEt> > 4 v E 2% 4 AlCuFe « AlCuFeCr
RUAEMIAT TR AL IS, RIAER BEHR
R BRI R AR TR R
BEAE LB (R 2 Mg, H C b s H T R RS
WU TR R TR AR S A
WAEH, secls okl ik ae; Bk, A SR K
5T Ce XF Alzo CugFeio Crip 1 & 5% [l JE 35 A 241
LI

1 RE#MR5T

B k4l A1(99. 80%) « Cu(99.95%) - Fe
(99. 95%) « Cr (98. 86%) M Ce #% Alyp. .
CugFeioCri2Ce, 70 BB, AE PR HL I
W28 2 RIS G e BE, NG b
HURE ) 25 4 A RE, 00 82 40 23 R0 0 & 52 Tl Al
£ B ida X)) ILEL A A X 4t [ TE S

O UTHBELRASHRMIH (%5 95121302)
FELA, &, 338, WL

H JCXA-733 B4 L 1484 . H-800 2% iy
H4% « D/ max- TIIA &Y X 550 26 A7 S AR AT ik
AL BT . ] LeitzMM 6 &5 SR J3E 1 1
A .

2 EBWERAFTIE

2.1 BWWEE
AR R B A5 R WL AR 1, it 25 g, Wl
B RIRIEW, B, g RRY, I Ce 1T
ANRIFEE Mo i AlCuFeCr & & MO8 T . X 2
BTN Ce AN [A) 72 B h 20248 7 & 4 0 Tt [l 72
PAMAZ (I 1.2) .
Rl CcREE5RMBENER

P Cel BEAR S M HV (25 )
A2 0.1 810
A3 0.5 757
Ad 1.0 822
A5 3.0 718

2.2 EWEBAS
B 1 0 % Bl PRI B OB KA [ XRD i,
R WIAE L ] b 20 1 Jrost K A P 48 MR ) 4

WA H M 1996- 06— 05; EEIH#: 1996- 09- 09



BTEE 2 FH O Al CusFeioCrinCe, 52 4 1) 5% [ T 5 J 41218

* 101 -

FRE

20 30 40 50 60
26/C)

B1 SMNRAER XRD g

PR A L3 3] AlCuFeCr -+ X UE S (D ), 1M
HBEE Ce MM, D AHKIEAFTEK, &
Ce dmfAAH () BB BTG N . & A4 fa X K B
S 2, B3 AR AR R HE S I TEM
WX T ATE %, EPMA MR B i (£ 2) &
BRI, DMHPEHE Ce, B Ce #H Ce &
BE A SN Ce 38 08 n .
2.3 Ce Xf AlCuFeCr & B EABLARIEEH
A

AlyoCugFeoCrio 42 75 F A% 1 1 &t [ T2 35
REIRA, HARNTEAR(E 2), X5 ITHR] 6]
HHARTE T AFCur Co IR UE 5 224 4 18 1 %
BESAAHRL . v LA HBEAE Ce & & 10 3G,
i B KA B E R . Ce O 1Y n 2
0.5% I, Ak EEsm, WmAigntt . Ce &=
ILE]1.0% W, Aok AR R AR, SR R P
b Ce mRE—DHINE 3. 0%, dMkidt—1P
FOK . B Ce BB BIHG N, #EN B30 & 2E
FRLER ¥t 1) R ASE & ) AR S o () B A, L i
AR R BRI 4. 20108, X2&H
T4 Ce HRBARIS, N Ce, & &M AE
W, TeRzEREEm, M-SR AL . T Ce

R, 4 Ce FRIMMES WM M

ww

B2 HOXEYZREFHE

(a) —x=0; (b) —x=0.1;

(¢) —x=0.5; (d) —x= 1.0;
(f) =x= 3.0

TR%E .



- 102 * o E AT A 2R 1997 % 6 H
B3 +XRERM TEM X B FHTeiE
Fz2 BRAHDERD(EBERSE %)
. FEARFI(D ) w Ce #H
5

Al Cu Fe Cr Ce Al Cu Fe Cr Ce
Al 69.0 7.6 9.6 13.8 0
A2 68.3 7.9 8.9 14.9 0.02 65.2 17.5 T.% 8.3 1.3
A3 68. 6 8.5 9.4 13.5 0.03 65.0 12.6 10.7 8.5 3.2
A4 68. 7 5.6 10.7 15.0 0.02 67.1 15.1 5.3 8.0 4.5
A5 67.8 7.6 9.2 15.4 0.03 64.0 10. 5 8.8 8.5 8.2

KRN, RRAFRE, WY 3 2

hn, SRR . S5 — U7 1 Ce 2 Al K H A4
MR E IR, R IRBRSES SR
e, W Ce K & A 70 [El- 95 5 0 A v R AH b,
R e I PR R A MR G/R 2

mAls B i e Co 4RI, 0P

e HARNAKR, HEFmiT =5 K 5,
X ol - 8 S T DA a0 T vt B 2
FEOR, e S 1 AN AR E TR N, AT i
125 1E2 202 UL 4 o RO 8 0 PR ERAS ot 15 0 A i o
AR, RO T AlCuFeCr &5 41
kS

o 28 %

B4 HEEHRTEE

(1) AlCuFeCr &4 INA Ce Ja, AR
B T IRAE SRR A AN, BB T E Ce K
AR AV

(2) NN Ce A[FFEEE AL = T AlCuFeCr
G .

(3) MG R Ce W LAYAAL AlCuFeCr &
ALY A

(4) Ce W FHMA T AlCuFeCr < 5t
Il AR e, Aol Gk (] T30 3 IR e IR o 1) JRIR
A i FF [ AR A AR T R A

2 &k

1 Shechtman D, Blech I, Gratias D et al. Phys Rev Lett,
1984, 53:1951.

2 Dubois ] M, Kang S S. ] mater Sci Lett, 1991, 10: 537.

3 Hdmi, A, KREES. DGR, 1993,
24: 638.

4 FE [ MBBESTAER, 1994, 8: 481,

5 Dubois J] M, Weinland P. French Patent No.
1988.

6 BRI, BREGER. &Jmardk, 1995, 1: Al

8810559.



987 E 2 W FHLA%E: Al CugFeoCriaCe, #E A 42105 H T 50 K 4117 * 103 -

SOLIDIFICATION MORPHOLOGY AND STRUCTURE
OF Al7o_ xCll3F61oCI‘1zcex QUASICRYSTALS

Qi Yuhong, Zhang Zhanping, Hei Zukun, Ma Yongqing, Shi Yaqin
Institute of Metal and Technology, Dalian Maritime University, Dalian 116026

ABSTRACT The solidification morphology and structure of AlCuFeCr quasicrystals were studied. T he results show ed
that the hardness of AlCuFeCrCe is higher than that of AlICuFeCr, and the suitable content of Ce in the alloy refines the
grain size. With increase of Ce content in alloy, the solidification morphology of the alloy occurs the transformation from

cellular crystal to dentrite crystal.

Key words quasicrystals rare earth element Ce solidification morphology
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TENSILE PROPERTIES AND CHANGE IN
MICROSTRUCTURE OF AIR COOLED TC4 ALLOY
SUBJECTED TO CYCLIC TEMPERATURE FIELD

Geng Hongbin, He Shiyu, Lei Tingquan
School of Materials Science and Engineering,
H arbin Institute of Technology, Harbin 150001

ABSTRACT The thermal cycling tests between — 196 and 350 'C were performed on the TC4 alloy air cooled from
1020, 950 and 900 C. The tensile properties before and after thermal cycling were evaluated. Experimental results show
that after 1000 thermal cycles, the strength increases, the ductility decreases and the dislocation density or amount of de-
formation twins increase, among which the specimens air cooled from 950 ‘C have the largest increase in strength and have

the largest residual ductility.

Key words titanium alloy thermal cycling tensile property microstructure
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