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WOE: KM TRRSRyl S EME  FRR B RE S B, WEFET AR BV M4 R (Shearing Cooling
Rolling, fj#% SCR) ¥ AF3M g-0. 4Sc &M AL G PR . 45 R EW]: & SCR BB M5 886 i kL A 21k
4/, Se EELUYIAE AlsSe KL FRIKA AlsSe BLFA7AE . W14 AlsSe R T A& 7E SCR BB HBE R FE i, 1E Rk
T A% AN A A B RE . IR AR AL Se R T AR A G A8 AV B Ik AR T AT R IR, AT RCET LA B R S, B 4 T
Zh 0. d5.9mm B A 320 CHFRL 2 h (PR h 425 M Pa, FEMHIZR 4 19.8% . SCR ¥ AF3Mg-0. 4Sc &4
HAB M E 2R A PA: 1) SCR BUB SR BT V) 44k & R A A2 AlsSe R0 15 D JE 3 00 &b 2% 40 4k & ks St
)4 BT = 22 R A it oAb 2) 38 > #Ad BE 2 b i v A H A/ IR EBOT AL Se SR AR [T s Ak .
KR AFMgSc &4 Al Sc; FUIRBFEAMI(SCR) Bk, JiEfe
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Microstructure and property of AF3Mg 0. 4Sc alloy wire
formed by SCR technology
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Abstract: The microstructure and property of AF3Mg-0. 4Sc formed by SCR( Shearing-Cooling-Rolling) technology
have been studied by tensile properties measurement, optical microscope, scanning electron microscope (SEM),
transmission electron microscope( TEM) and energy spectrum analysis. The experimental results show that the
grain size of AF3Mg-0. 4Sc alloy formed by SCR is very fine, minor Sc exists in the forms of primary Al;Sc and sec-
ondary Al3;Sc. Primary Al;Sc is formed during solidification in the processing of SCR, it can refine grain size as het-
erogeneous nucleus. Secondary Al;Sc dispersoids precipitating from the supersaturated a( Al) solid solution in the
heating process, it can effectively pin dislocation , subgrain boundary and inhibit recrystallization. The tensile
strength of d 5. 9 mm alloy wire is 425 M Pa, elongation is 19. 8% . The main two reasons of higher strength are: 1)
fine grained strengthening by combined action of SCR technology and refining grain size of primary Al;Sc as hetero-
geneous nucleus; 2) precipitation strengthening of secondary Al;Sc during the aging processing.
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YUEAFBINVH] . TR, BT Se ALY RiE 7,
ks 2 TERESR, HScEREAGE&THRRD, H
UEAE DR s B2« M | mp R | b 3R e R R
T, BAKE ECOA R AFSe & 4 0 K 1) R
1, EEPA A TEA BN 53w 2 A1ER
Fe TR s S as AR Hh AR BRERFT 8 T4« #5
TR N 42 R 1) e R R TR BT A T L AR
s L2 A aE TR T Rede mtREom g « i H1
P57 M BB AL AR 2248 3 A L IR R
FAWRMER A SR e, EMIR 2B NG4SR
TEFHE NG ARG R EZ A S 2
Mt AR P 5 5e 2 | Se AR E XA X
Ffig s WO B o BE B R Bl & < R BT & 08
AR G LI~ Rk - A v T2 RE X
AFSc A& A THE R B™, W% H KRS
WL TR Se % AFM g & <5 A 2V S {7 R
gt AR AR AR oL L 2,
BB AL R FLR K L2, KL
2l AR &R H L ZREK . RIEK
2K —H B T SCR (shearing cooling-roll-
ing) AL &S LM KO TAE, KRk
U BT SCR BOR BT RARAE, 77 KRIEA % R
i, o TAELRIEVEAEHE A, & T St it &
G MG SR L E S MR

ASCAE KA SCR B A e 2 il % AF3Mg-
0.4Sc(mass%, LAF ) G444, #iTRM SCR
BRGNS G A LM Se AR . BRI
Pefe, DURXT T RS Sc Ha &M AT — e

wEX.
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KH] SCR FE AR FUE P H A & S50 A4
B2 X (RS ) Mg 3%, Sc0.4%, H4x
AL, BEREER AL Mg Dlaid @ R, Sc
DL AF2% Sc W H & G TE A - R 1540 00 Tt 44
2700 C, MAZERERFESEAT AL, FA R R IA
2] 730 C/ahuA AFSc W E A4, AT S 720
J&, B TALEE K Tk Atk I NS AR, FREfl
SEEEE TR & 720~ 730 Tl RS MR 700 24T RS -
BrABRE e, REAERE 720~ 740 C, fRid
15 min Ji7, A48 8 Bk — 58 7 v N 2R 4%
BE, BIREASE4(FR CA), B—EB42 SCR
B A LM (TR SA), Bt B S 7 £ [
WIH KA TR, #34E SCR T2 'Y, 544

M L ESEC N : GRrElE 725~ 740 C, AHIRE
15~ 17 L/ min, 7EZRMEHERE N 520 C, KA H)
MK 50 Cf sy WM HRbrAERI (L= 10 d) f7 i
WA, AT AN TR, B RGEE 320 C. K H In-
stron 4206 4RSI HLIIR & 4 7EAS [R] I 501K
ST AEMIPUPLRE RGN K 4 B
AR AR FE S M I T A& A RN RCIR S
B R EER . SARE SRR BRI 2
BUBEHOY 5 H Keller W ik, 325 55 FUBE AT S A AL
BRCPILEES J AT LA ok v 4, AN 33% TH TR
MR
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Fig. 1 Schematic diagram of
preparation of alloy wire by SCR technology
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B 2 flion kg SA &4 (a) #1 CA(b) &4
WA . KR LU 1 SA &4 1 B A28
CA AL EMALRMN . XIEFE N SA &4
B RS, & ahas it~ AR BB AR =
AN B R L RV B SCR OB ML B I 4 4
T F EE AL IATT ), fEHT A S AT B A
K EAEAE— NI A RO R X, A K
[Ryaak v B AL/ IN R AR OO BRI T B 2D, FE R
DL Hs % Jah R0 Bk 19 38 10 R 225 TS TE % ) N AN BT K
K, TRTERE E T2 ] 2 4 Je A o % o A 2R A7 I R IR
AN B, 45k 72 Ak DL IA B RS e P itk
A, HIUA W T B A W 21 % 5K T8 R ik
T, HEIRATERA /R4 ma s .

Kl 3 sk SA &4 CA &4/ SEM 44 .
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Fig.2 Optical micrographs of alloys
SA (a) and CA (b)
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Fig.3 SEM morphologies of alloys
SA (a) and CA (b)
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ARG T R Se 7 AFM g & 4 T HIE
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Ft, ARANHIG S S . A SCEE R 70 R
W, ORI Sc 7E SCR JE AFM g &4 BIA7AETE
5 SCHR 11 R & 4 Se RIAFAETE U B A2
4b, B SCR R [ ik 72 o T2 o) A2 19 AlsSc it
RN 80 R R TS BT B IRAE AL Se AT .

S BT R, SA A 44 SCR B IFHE
FEAE e [ KV Ja e AR KR I (] 4(a)) « TE iR
HAUE 4(b)), HHAE SCR A L FE A %t [ TE Ak
HIGH /NG AR (B S(a)), KT ~Hh 20~ 50
nm, HIEXHEFATHIEFE(SADP) Wik 5(b) Fins .
M H AT LU B 5R [ ALsSc BT O A AT 5 B,
RIZRL T 5 IR . ARYE SCHRL 11] BB, X
FRIAER) AlsSc KL, AT LAME by B4 MRS i df i
LR T AR

SA G4 E fa HiEGAEL MWK, 320 C

4 SA BEALMEN TEM BH
Fig.4 TEM morphologies of

orline solvus alloy SA
(a) —Dislocation; (b) —Sub-boundary
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Fig. §

Primary Al;Sc particles in Al grains(a) and SAD pattern (b)

6 SAGE&MMEN TEM AL
Fig. 6 TEM micrographs of alloy
SA aged for different time
(a)—2 h; (b)—SADP, 2 h;

(e)—=2h; (e)—6h
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Fig. 7 Relationship between tensile

strength and aging time of alloy wire

From LA i 2 . W LR H, SA 41
320 CHY 2% 2 h X B RAE, & 44k 8K I %
I [R], PrhramfE 2T & . A 8ot i,
FEARZRAR AL AN K, Pty i B Ak U B 95 B 425 M Pa
I, SEHEMER 19.8% .

Zib TR, BT SCR BJERLFE o & [y 8 4 bk
[ =2 [ A AR TE AR TE 3 AN B R SR FE, AR
TG a b 2R T 4/, 8 SCR BB #2
HEME IPIAE AL Se R 5L, 1E 8 REFIE
B T &SR . 582D
Ba, RSN A RKENA AT SN, 75
B 5 B b B R v, TUE AT H B A /s R AR
AlsSc Ki ¥ . Bl I 280N TR R AE K, SCR BB I 1S
A PEAR TR B AR ) K A B EAT T E T HES,
TERR T ALASEE AT Fh A . IRAE ALsSe BT 25T 4L
AL RS FE S S R FHAE T i R IE B & 3F . H SA &
S AE AR B FE TR T UE T M AL Sc B ALAT R T (1)
JNsF(2~ 8 nm) 5 3CRER[ 11] A R HAL G414 T 21
HIHRELS A 4 AlLSce LA R F RSP (6~ 17
nm) BN, X[ A5 SCR BB FEH g sm 21
I OC . Kk SCRHCTE 556 8Y 7] 40 4k, it b A1 4]
A2 Al Sc KA R AR 0T di A% 40 4k ok 3 [R) 4 FH B
PR R 2 5 O B B I R T AT Y B Al
/N CHREU AL Se SEACARRL T FIPTTE 94k 2 SCR A&
J& AF3Mg 0. 4Sc & e BAR Em ) 2R A .

3 Zig

1) SCR JE AF3M g 0. 4Sc A4, T H5 5]

PIEH & SR 2R 4/ .

2) SCR i AF3Mg-0.4Sc &4, (ERJELFE
R A /N ) AE ALsSe R F, AE AR B
A& G ibbr, ERAE R RE R, PUvE AT H S
/NTIRAE AlsSe SALARRE T, T LALES AP 4 5t
FHBH P 5 AR A A

3) SCR {6 AF3Mg-0. 4Sc & 4 H A 5 ok
P B R R & SCR B 54 BY D) 4 A4 d R A1 4]
A2 AlsSe BiFAE R R3S 5T diix Ak dioRi L R4 H P
FEAE B Ak DLRE Y Sk B R v e AT
IR /S« SREE AL Se BT IITTIE SR AL, .
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