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Directed oxidation grow th of A FStZn alloy
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Abstract The effects of Zn dopant introduced w ith m etal and oxidation on A FSi alloy directed ox idation at high tem pera-
ture in airwere studied through TG analysis The results show that A LO; /A1 camposites are produced when Zn content of
alloy exceeds 3% . The ncubation period of A FStZn allby direct ox dation process is shorten and the contents of cam posites
grow th are increased w ith increase of Zn content The optmum content of ZnO powder used to dope on the ZLD104 alloy
surface is 31mg/an’, the incubation period of ZLD104 alloy postpones and the contents of can posites decrease when the
content of ZnO exceeds In addition doping with ZnO powder have more significant advantage than adding Zn metallig

which make A 10; /A 1 can posite the oxidation grow w ith the gloss way fom the cellFshape crystal and can produce more

dense can posites
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Table 1 Zn content of A FStZn alloy
(mass fraction % )

Sample A lloy w (Zn) P
a A19Si 0.25
b AF9S+Zn 1.03
c AF9S3Zn 2,73
d AF9St5Zn 4.91
e AF9S+7Zn 6.86
f A F9S+10Zn 9.67

* 2 ZnO K7 5 1% L
Table 2 Surface density of ZnO dopant

Sample Surface density of ZnO /(mg® an~?)
A 2
B 31
C 40
D 54

12 AFSHZn&& K HEBESMN

T D KRR IR IR R, Wi e
TE 1R E SRS . RA 44 bm [
W (w (AL0s) 299. P )BhAESZHEPR, # 8 A 4

Hat% B 1(b) Pron B AR, R IR 4 22
e, BNBRACEERRF T, BL 15 °C /m i
0B T (R A PR . BT AT B SR AE
AT, DR PUEE RN EERE A 10m .

Thermo-
balance

Table

5 S ) R

Pt wire
Thermocuple
sheaf

Heating
furnace

Sample

(b)

B 1 AESNT SRR E
Fig 1 Expermental arrangement of

them ogravim etric analysis
(a) —Expermental arrangem ent

(b) —Crucible scheme

13 HLJEHME

XTI TS B & A M RHAFE AT DI | ok,
KH Neuphot-I 7 & AH W A8UEE % 52 A A4 81 Wt T A2
RIMTEHAHAT BIRHLEE, YA kA H A
2N E AP D MAXRA B X 5 26 A7 SH3E4T
5T .

2 GR50M

2 1 AR ZnEEXGaE KT m

H& 10, WA a. bIEE LT8G 8,
MAFE e dv e B ENE T BF (4
153 4633, 4996, 7060F1 8 670mg A plidis JEAb
2y 15mm), YRR —ZE ) E A E SYE S,
Y ZLD 1045 e AEH RN 1% Zn & A 2
DA Kk, RG2S Inin a8 2 3%
~ 100 I, A RE ] AW B A KA AEAE .

T IR AR AR I W AT M EE, KIE AR S
VEEEAE 1mm A4, HBREE, SERE T
EWIRE, BOIREANES:, HASF AR EAFE,
S DLER T 0 A T30 FR) JEE B e K, el A 1 ot
PEEBAT B, BEfihZe b EL 2 W AN Bk R E 1 A7
7 B R E T R R AR, MEaRES AL
(B R B 5 B 7 AT AN BRR IR 2= B I R (B 3R THT



2 HPIRERISAREAT XS ATH TR,
KMZEEEH Zo0 F1/D 8 ZnA L0, HEE (WK 2),
FOIREN A2 Zo0 (WK 3), A MEE aA L0,
Al Sif/bER ZoA L0, FHEEFKME] Znsk ZnO
e (WK 4) .
WERATESBMESSVR AT RS

$—/n
® T Zl’lA1204

®
*> & *
Py L
O A o
o o
s A U el

95 30 35 40 45 50 55 60 65 70
20/(°)

B2 WFF RGN XA
Fig 2 XRD pattem of yellw canpound
for sanple d

* o—7Zn0

& e i
. L 2
& 4
MMLJJN AJJ
28 i8035 0 4SS 00 505N 600 65 0
20/(°)

B3 Wk DEPIRZE R X E AT o i
Fig 3 XRD pattem of powder layer

for sanple d

A — OL'A]203
A — Si
5— ZnAlL,O4
=— Al

A

A
2 AD Aa ] A

50085 60" 65 70

[ |

25 130« 35

40 45
20/(°)

K 4 WFE dESMEEEAIR I X AT 5
Fig 4 XRD pattem of canposite layer
for sanple d

BACKIGUR, MR BOR R L% B E ) B
WREEE, M AN AR, KNIEE+ 5218,
WA AT ZnA bO, 748, DRIE BT R A 2 1 )= e
NEE, AR . TORIR R 3 A R A A
R BOERE, BTSSR DL E OB 4
L A YU AN W e it 8 S S AT, DR AR A S B
TR, SeH ZnEkE AR SO E A
WA AL, PIIX Zn0 /A 105 5 LA AYUE RS
HOB A RUZ, R RE A A TE K Zn0 . 1] ZnO
AN ZnA b0, FIIE J5U N ISAEOU B 41 I8 H X80k
&, A Zn UZEFOR B MR BUR Y. BT
FERNMBAEIET, &R .
AR B, ABAZHEE S RIS,
BT RER >k, DA X 223 E 1A X
i, ALO; A IRGMEEIEG AR Zn0 F2 HUZE
EHARA, BRI MRS E, 5EA
EMESaZ, KEREK, 2RHERER
I, XHUE TR R A KRR .

22 AFSHZnAE&MHBAMAEKERE

B SPiRAAE In G BEE&MERAREK
2k . Kt R & Rl o B 3ANBY B, 4k
ZHMBL R A B A KRB, AN
BB S RAEANFR N, HALL A FOST5Zn A 4 1 il
g BAEM

Al-9Si-10Zn
8000
Al-981-77Zn
g 60
- Al-98i-5Zn
[
=
= 4000
{5 Al-9Si-3Zn
2000 -
| | | 1
0 100 200 300 400 500

Time/min

K5 AR ZnEEEEAE 1100 CHE
S 1Y B AR i 2
Fig S5 TG curves of A FStZn alloy w ith
different Zn content at 1 100 'C

BB, WA SO B PRA AL K
TEHh, APStIntr SAETHRARES, T4 R
HFURBOR, AR BB GA R 5%
0, B AR, FERTTGHE FABAIR 200



270, + Oy, = 2700, (1)
HT ZnO bk ALO, ¥ fae iz, Fite
s AAh AR Rt i & A DA I :
2700, + 4A 1, + 30, = 2ZnA 10, (2)
BERRAR A 5 L A (R AR R Ak 4k e Vs
3ZnA b0y, + 2A ), = 4A 105, + 3Zn,  (3)
R Zn RN BT A K ALO, /A 1B &H
B GX AN X 3848 S 0 R ARAR ) 38 1) 4R & 1 Tl
Wi, FMEMESDIER G, ZnZ8 HE 0 R
W Zn0 . FFUEA R a-A L0, e TB R, B A Ak
f) A LO; HERRAE IR A ) dkr b, 673 a-A LO; dbkr
BAKK . BB TR S 43R A R S48
EBOELBEUE TN, BT A1S ZnOF ZnA 10,
M, BRART RN AEKIERE, ALO, /AIEAME
R BERE I+ 4> 2218, BB Aes e A R i Al
B A4 B s A 2 s N T Y R R 2 R,
J7 e s A B T 2% B e MY R, OB ((2) A
(3)A TS AR T, XA I N FE N T 4
WK B . BT TR ECRESS 77 2k R B 415 ) E b
JELJZ SR T B — BN R), ] S L 3O ) A A R
N, RTINS, KRS .
BN BUE, 34N RN AW R Z AT, ff
¥R Zn0 2 10 S5 TR, 78 Zo0 EZ T
A LO5 /A VR A AEHE IR BEAR W N, A R A 1o
MEMBIES MR EAEK, EBME DIEAT,
BB A A VR 5 oW = 40 T 08 A YR O A DT b i 126 )
AT, M aALO, AWIANEAEK . BE S
A, EAE I BE, &RIZE R NI, H
AR HESL, ik nr DU e BB B oA A7 PROE A=
K.
FEMWBREAMENAEK 28, HEE
1. TS R B O RIS s ARV FE, BT
U BRI AL v, AR 4R R AL R NV B RESEREAT . B
I, 3B TA) () OB BE ARk 248, HAE K e
TR
HE SIETTEN, HE Znd BB EE N, 2
BHIAW %M, S E R AR, REAEKH
BMENAERKER B A &S, X ZndE
N P 106 FEEZEHZEANKR, ApEKHE
BWAFGM ., B TERERT, BEPESER
i, BRI SRR, X 3R I AR A BE 0 T AR
IR, AR “FE ik 1R, BERA LR
R, MIMAERE T Bk ) B A IR AT, 4% T 22
B . BT, B RN Y M EEK, 100
M5B WA .

23 Eii InOK AKX ZLD104 45 &8 E KK %

U}

Kl 6~ b7 i Zn0 KK 22, 31. 40FH
S4mg/an’ A EIRE L . AT H, Zn0
BaEN 22mg/(m2 B, JLPFERARENE, HE
3R R B AW B A A R, D HE AR
ALO, A VB &R, AKAERIMIEKR T —#)Z5E
ey, KPhUEBEN 3lmg/an’ 4R A,
FEMAE 7516mghtt, Z2FMHADT 200mn T

A F9ST5Zn A G A KRIL
8000 31 mg/cm?2
40 mg/cm?
%D 6000 -
> 54 mg/cm?
<
g
g 4000
(2]
&)
2000 -
22 mg/cm?2
0

100 200 300 400 500
Time/min

Kl 6 1100 CT ZLD1044 478 &
AR ZnO B ) S0 B R AR i 2
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different ZnO content at 1 100 'C
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