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Abstract: Semi-solid A356 alloy slurry was prepared by low superheat pouring technology, and the fractal characteristics
of morphology of primary phase in the alloy was researched by calculating program and computing method for
box-counting dimension of images written with Matlab. The results indicate that the morphology of primary phase in
semi-solid A356 alloy prepared belongs to fractal structure, and there are different fractal dimensions for the
morphologies of primary phases prepared by different technologies, and the primary phase with a big fractal dimension

has complicated morphology, and the primary phase with a small fractal dimension has simple morphology. The

solidification of semi-solid A356 alloy is a process of fractal dimension change.

Key words: A356 Al alloy; semi-solid; fractal characteristics; primary phase

P AN TAR A —MOFT B SOE R, B0k 4
A BIE RIS — . AR WIS
REDL R AR R A HDURF IR 2 — W2 B — e B iR
Bt AARM s Sy, AT G T 0 o ] A Al
WIAEARBEAT TIRAIIBESE, (22, FREISHLA M
ALURHEARM L AREH LT, ekl
ARHME PR LA R 7 2k ik

PGB L BRI AP AR IR TR 52,
FE RIS (1 9 B BT B (1 S oA A A B L
HA D TR, 20129044, H A K H IS
W15 fi R i (1 [ S i b Js 1 oy TR &k, )
LRI vk iR . CAT I al R, Bk
TCAERMEARA LA P IBHAE, 7T LU 23 TR ek
BATE AR . CuAudr G RLIL S o I3 B3R,

BEWME: HEARFRAIES RN (50374012); L4 HARFHF RS B BT H (0650047)

Ui BHA: 2008-05-12; 1&iTHHA: 2008-10-22

WITES: X B, #E, b BiG: 0797-8312428; fRE(: 0797-8312059; E-mail: liukk66@163.com



194G 2 W

A OBG A RS A356 R E B AL 2 B R IE 229

{53 TE AR A R R AR AR T AR AT 3 T e
FETier S5 45 i AL 2T 20 TR e R AL AR R
JE e R MR AL TR SR AN T A
Ko APTBERREL N EE AN T, QINAEPIE
LA oy T UER (D) I\ 2 AR SR AL, S8 43 ER
I RIORL IR 43 FEHE S R 3 o FANSEUOLR T BHOME 45 Fa 5E
B, $4Sn-15%Pb (1145 £ ¥4 41 S50 25 AR AL T DAH .
Al-4Cu-Mg & AR AT T, iR 2 TR 4E5L
S A A TN T AR (AR TR L AR TR ST B A
MR AR, FEBEA S A I L, [EARRORL 1 3
TR W AE TR G 8 T 2—H R —TEREZ R
M —ANEAE B TS X, SERRIY
Rt AL A DL, W ATH BRI G
e LA RS AL T B, W 20 T A R A
RT3 AT B e B S TR B A R S B Rl
BATRIE P LB S T BEf . ik, AST/E UG
I A B 5 o [ A A3S6HH A B AR AR A
1, W Matlab Py & il (8 VS8 A LU BB AT 0 B
PERTHEIE, RIS A3S6n & Gy MBS
(K373 FEARFAIE LR [ 2 0 B AR S A0 (A

1 SREYREGTHTEERNTE
hE

TR FR Hausdorff 44, &5 L= Y
EERMIE R —, EANE T LT 2% A SO (1 Mk
JUBLELERL, i RERE R AL [ AR SR BT SR I B 1
e, ERR B E S M R T R, HAT,
HVEL 0 YR 2 ORISR e i £
P2 FER) “ o E4E%” H, Hausdorff 4EH0UE il 22 1)
— R, e B AT AR A LA, H R
ROBAEAEMECATEET . R, VR 2 S8 I alealm AL 1) 4 4
B SR, S N ST e T e, B
AR FIEAREE I S 1, BT L, o vh e Ah vt
[RltG,  AESEBR A I, G0 B UL 7 T e8GR 2 e v
Y TMEYEE Dy T —RANEMIIE X, WHIE
LS o > 10
D, = lim 25 ()

k>w —Inod,
Arh FE R —NETHREES: 6 NLITIRM
ik, JEH AL, 2, 4, 8, -, 275 NF)NEF
AHAZ N4

EITE R BT SO R AR Z PG R, 2
SR AR . it E DA, EIE RG] LU AL

e

NECFEUG, BT BB — R 0 F1 DR
AN YERRRE (AR, SR RN T AH B AT 2 B oR
A AR RA i B G e (| < b g2 G =
I, SR OGN G RN 6
1) (83 )AL, W E RN R 3R i R

G A SR SRR B BRI R .

1) B EGIAT A, TG PG R
D RRELE 2 M, IR AN SO, AT
S . AR P AT A B X A B S ) A RS TR
—ANFERE, HERER AN TCE N 1 AMEFEE .

2) K SRR ST BV B AR TR R o B T
FERE, AR T REBEMAT BRI PB4 0 &k, SEFTAEE O
- FAEREANBOLAE Ny, J0H KECL, 2, 4, 8, -, 27,
BIBL T, 2, -, 27 AMEE BRI K ARSIy,
IR TFE N No s Nas 5 Npo BRNBEE BT
FOFREBKE L 5EGMH—17 5 E AT
B, BTCL, ATFIZIA T & MG S R B i KA
Op HARTVHE BT HEEH kA

3) FERUHEAARTT A, LA/ —afeidk FH H 49
GG S (1g o 1gNy), FiEkA HZRIRPR M FED)
G R EEIOL /B R i

2 FESABEESEVEHBFR
DRERETE

FI AR BB i R AR T 2 1 [ 2 A356 4
HRL, WA GRS A 630 CHI615 C. h
THEFUARIEI A0 S A356 G4 A A4
TESM R, WS A SR A% TG, 18-
FH DA ) 2L 5 B AT A [ B [ 7 258k Rt o L% K
615 ‘C% 595 °C, SFi LRI 1 min % 40 min.
LR ARG, KRR . WEEE IR
WA ARIRKE, ] ZEISS Axioskop2 627 i M 22K
FERISARLIZY, I3 LY AR S S AR I .

KA SAEE A 715, AR H &4 T
PAFM S A356 B &I EATES 43 TE 4 s
T, PRI TS T 2GR

21 RBBEMFEESANGESEVERTIRN S
i3 0pA1]

Bl 1 P @70 630 Cueyd FEAE Al B S5 AR
W1 min FTRAF B 2. K R T RS AL T,
I FH BT g s R0 V1 e i B R o) JL AR AR S G 40 B 4
BT VRS, R 2 Bros. LEAS RS S5 ARk
1 min Jr8fASF W AEATESL 73 TE4E%, WAk 1 Prols



230 HEA GG RR

2009 4E2 H

R 1AL 630 Cugil/afEA RN FORE 1 min (12 2
A356 i A EMTESI 0 TR 4E

Table 1 Fractal dimensions of morphologies of primary
phases in semi-solid A356 alloy poured at 630 ‘C and then held
for 1 min at different held temperatures

Held temperature/'C 615 610 605 600 595
1.674 1.6352 1.617 1.6082 1.607 1

Fractal dimension

Bl 7E630 CHeit/a AR Tk
H1 min (2 [ 2R A356 5 & <50 2R AR
27

Fig.1 Morphologies of primary phase in
semi-solid A356 alloy poured at 630 C

held at different temperatures for 1 min:
(a) 615 C; (b) 610 C; (c) 605 C; (d)
600 C;(e)595 C
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Fig.2 Fractal dimension of morphology of primary phase in
semi-solid A356 alloy poured at 630 ‘C and then held at 615 C
for 1 min: (a) Boundary graph processed; (b) Bilogarithmic
graph
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Table 2 Fractal dimensions of morphologies of primary
phases in semi-solid A356 alloy held for different times
(poured at 615 C, held at 605 C)

Held time/min 20 30 40
1.570 2 1.556 0 1.506 8

Fractal dimension
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Fig.3 Morphologies of primary phases in semi-solid A356
alloy poured at 615 ‘C and then held at 605 ‘C for different
times: (a) 20 min; (b) 30 min; (c) 40 min
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Fig.4 Fractal dimensions of morphologies of primary phases
in A356 alloy poured at 615 ‘C and then held at 605 C: (a)
Boundary graph processed; (b) Bilogarithmic graph
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