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Table 1

Influence of melt-treatment technologies on

processing effects and mechanical properties of aluminum

Inclusions Rate of removing M echanical
content/ % inclusions/ % Needle Txtent 6f  Aetast imaai ) properties
Melt treatment p . L Density
technol Fl Fl porosity lowering  grain diameter J kg™ &
echnology EX M etallogra EX M etallogra !/ % porosity/ % / mm (kg?m™ ") 0./ MP 5
washing . ; washing . : i a / Yo
lysie  Phic analysis lvsi phic analysis
analysis analysis
No treatment 0.9208  5.3458 0.2014 1.670 2633.5 70. 4 24.3
Refinement 0.8027 4.434 6 12. 8 17.0 0.220 2648.6 76.0 30. 8
Modification  0.6577  3.8438 28.6 28.1 0.1673 16.9 0.875 2 665.3 75.4 29.2
Higlr efficient
Ficati 0.384 8 1.725 6 58.2 67.7 0.0550 72,77 1. 000 2 686. 4 7.7 34.1
puritication
Refinement alter. 5 s905 1, 8039 57.7 65.9 0.172 2686.0  89.2  34.2
purification
Madiliclion difer o mopy 17073 60.7 68.1  0.0500 75.2 0. 667 2686.3  79.1  35.6
puritication
Refinement and o ‘6661 3 950 5 27.7 26.1 0.203 2644.8  79.1 316
modification
Synthetiel. 5 gg75 17611 60. 1 67.1 00530  73.7 0.151 2682.6  100.3  38.7
melt-treatment
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Fig. 1 Macro-morphologies of porosity in aluminum before (a) and after (b) high-efficient purification
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2 R AEAR B S R R 2R M) OM AT TEM B35
Fig.2 OM and TEM morphologies of inclusions in aluminum before
((a) and (b)) and after ((c) and (d)) high-efficient purification

(a) and (¢) —OM (dark field, as polished); (b) and (d) —T EM

Al-K 87
Fe-K 8.84 4.99
S-K 4.16 4.66
La-L. 3.16 0.72
Cel 6.53 1.47
Nd-I. 2.21 0,48
. Ce =
Si La Ng 'F
: o 0.3 1.2 2.1 3.0 3.9 4.8 5.7 6.6 7.5 8.4
RSN S0 um E/keV

3 IR PR AR BRI BURE PR Fe MK SEM JE 25 K fiE 1 R 20 2 HT( EDAX) &5 2R
Fig. 3 SEM morphologies and EDAX result of Fe-rich phases in

samples with different melt-treatment processes
(a) —No treatment; (b) —Modification;
(¢) —Modification after high-efficient purification; (d) —EDAX of A point in Fig. 3(¢)
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Fig. 4 TEM morphologies of Ferich impurity phases in aluminum with different melt-treatment processes

(a) —No meli-treatment; (b) —Conventional melt-treatment; (c¢) —Highr efficient melt-treatment

R2 R IIHEIEA A TR A Ak B ) RCR

Table 2 Treatment results of aluminum sheet used for

pressure can after different melt-treatment processes

Inclusions

Rate of removing

M echanical properties

¥ i-tomtment content/ % mclusions/ % Needle Exten§ of m?;;lca:;in
process Flux ; Flux . porgsity low e diamit er
srahing M etallographic smshiing M etallographic ! % porosity/ % / mm 0,/ M Pa 5/ %
o analysis e analysis ’
analysis analysis
No melttreatment 1.1120 4.566 8 0.2077 5.77 61.1 22.1
C({nve‘“i"nal 0.7413  2.7478 33.34 39.83 0.1673 10. 30 2.76 70.2 28.4
melt-treatment
Higlreffident 54519  0.8233 66.64  81.97  0.0270  87.00 0.31 80.0 36. 4

melt-treatment




12 &8 2

i Th, 55 R R IR SR A BEROR B HACR £ 273 -

BE, A& FhCHEA R AR AL BT T
4 g

Lamberigts 2 NUPVRORIE T s A T e e, Y
PR A AE 58 3V (B0 1) 18 B B i 5K
Je, PPRH R IETEREA BE N A AE IR 58 2 1 R B
S R 4o = e w0 (S
(G i &), A BE B IR K 8% K N AT AR
M, BRI RATE SR 1 # R . X TRk
b, RIP(ALOs) AL - BAIRAARA S N AEIR 5k
R AT AERE BB AT B P AE SE 2Pk, AT A6 g 3 —
5 M BADRLBE 5 R AL BRI RE AR HE

T R R T 4T 3R £ e U R
JEAL P A BT, SRIRVIRT AR I S A B B
BEA, EHAL « SRR RA SR BRI Basb, MBI
fESEIF PR 2R & . Rk, AR DR EEAL bk — DRI
AL AR IR M, 0K T8 o A A L X L Ak B A AR
I, SR8 B3R e BUR . AL, RUE L IR
W38 T LA R B — 22 A0 K A% 55 . 8
B, AR AN, 4l a( Al BB AITERZK
Ky 36, TR R 2075 B W 3, BRI ARG
FERRAR, FRahTESRE, ARSI 40 450 222 5
AR I — L R0 oo ( W0 TiAl, TiB,, RE %%)
RESE PRI g AL AR 5L, I 32 DR B 50 A A5 40 48 1A
H, NITRE— D4R A A AR AR .

HSt Al W, T A Ab PRI R, b AU
AR S ML 3 T g Aok, HAEX 3 MrAbHE
JiiE, R BRI R, R A S
WA A S Al 1 BEAT 38 4 ) A A AR TR S A B, A
AT AR AL AT A [ T, AR BT
M HEE AR SR MM R H . T
BT AR A AR TS A A R R g A B
%, B ROG ARACBE, O oo MIBR T A0 6 iR
GIRMPERESR AL T — M SERUB poR 1R, Ik
JIHEFI B AL [ 7 A 55 R P P CERAT T D Y

) R E Fe 2% FUMAZ BT« ARk
Ak 3 Tl i A Ak BRI B 250 AR R An A BR & R
i, HRELE RS LA _E AT AR B 4 AL 5%
AEFRAREFE o0 A AR S H AR, 38 2w Ak B

HH B .

2) U A Ak B R R 6 I g R R A ) Ak B
MR B, BRAZFE LK E 5 hl ik 82. 0% Al
87. 0%, Has ki) ST Al sk 18. 6 i, ‘B Bkt
RO B AR R () RAZ B R AR /) [ 3R
BRI, MTAEA R ) 22 kg, UL R AR
BT EORIREESR & .

[ REFERENCES]

(1 &7k, RER, BRBAT, % 3% 250

BTN RIGER [J]. MBS, 2000, 14(1):
25- 27.
FU Gao-sheng, QIAN Kuang-wu, KANG Jrxing, et al.
Analyses of importance and way of improving metallurgi-
cal quality of aluminum sheet used for can [ J]. M aterials
Review, 2000, 14(1): 25- 27.

(2] &7k, |RER, BRICE, % BEASRM 0o bR

FAFAE o) @84y M [1]. Aok TFE, 2000(12): 35-
38.
FU Gao-sheng, QIAN Kuang-wu, CHEN Werrzhe, et
al. Analyses of the current situation and existing problem
in the research of aluminum sheet used for making can
[J]. Journal of Materials Engineering, 2000( 12): 35-
38.

[3] fmTh, BRAT, B, & BEgahREmER

HAEAERIRR [J]. P EA AR IR, 1999, 9
(Suppl. 1): 51— 56.
FU Gao-sheng, KANG Jrxing, CHEN Wernrzhe, et al.
Interactive mechanism between inclusions and hydrogen
in molten aluminum [ J]. The Chinese Journal of Nonfer
rous Metals, 1999, 9(Suppl. 1): 51- 56.

(4] &I, BRUT, BRICH, S R e R DR

Tk gits [1]. A S8 SR, 2001, 11(3):
433- 437.
FU Gao-sheng, KANG Jrxing, CHEN Werrzhe, et al.
Purification of commercial purity aluminum by filtrating
with highrefficient flux for removing inclusions [ J]. The
Chinese Journal of Nonferrous Metals, 2001, 11(3): 433
- 437.

[5] &gk, AESL9E, oML, S 7R BNk 40 b 2k i
ML A T B BCRBEST [A]. 58— Jm [ B LR T R
FARGUORICEE [C]. dbnt: HLBCTML HRAE, 2000
294- 295.

FU Gaosheng, REN Lrying, SUN Fengsan, et al
Study on modification and effect of addition agent on im-
purity phases in commercially purity aluminum [ A]. Pro-

ceedings of the First International Conference on Mechan-



* 274 -

A R AR R

2002 44 H

ical Engineering [ C]. Beijing: Machine Press, 2000.
294- 295.

Tt IMVEL, AESL3E, A5 PR M Lo Tk g
i UM (K A2 AT 8 (0] P R 24, 2001, 19
(2): 133- 137.

FU Gaosheng, SUN Feng-san, REN Lrying, et al
Modification behavior of trace rare earth on impurity
phases in commercial purity aluminum [ J]. Journal of the
Chinese Rare Earth Society, 2001, 19(2): 133- 137.
E T, BT, TALZidEd Fe A1 Si M4 247 5
WIR [J]. FeMEE A A G4, 19993 1): 29-
32.

FU Gaosheng, KANG Jrxing. The study on the effects
of iron and silicon in commercial purity aluminum [ J].
Special Casting & Nonferrous Alloys, 1999(S1): 29-
32.

HmTh, VL, EEE, 5 hHESENEE SR
R4 Ak B BR 70 0 S HTER [J]. 45 PP 4 ik KA 1
4, 2001(2): 54— 57.

FU Gao-sheng, SUN Feng-san, WANG Lian-deng, et
al. Study on present situation and effect of master alloys
on grain refinement in aluminum alloys [ J]. Special Cast-
ing & Nonferrous Alloys, 2001(2): 54- 57.

Tt WE A R 6 iR 5B AT AT A [ D).
Kb g Tk k%, 2000.

FU Gao sheng. Metallurgical quality and plastic deforma-

[ 11]

tion behavior of aluminum sheet used for can [ D].
Changsha: Central South University of Technology,
2000.

SR, ERLEE. TG A8 Bl 3w RO IS S e e B
MHE RS (1. BESMTHEAR, 1997, 25(11): 5-
8.

ZHANG Faming, WANG Zhutang. Union shifting
treatment system of injecting high-efficient flux with
spinning stirrer [ J]. Light Alloy Fabrication T echnolo-
gy, 1997, 25(11): 5- 8.
KEEAT, iR, A HAESBAARE TH 232
MEERAHEA (1. BEESMTHEA, 1994, 22(11):
15- 18.
ZHANG Xinyan, REN Rurliang. Flux treating tech-
nique and TH series composite flux of aluminum and its
alloys [ J]. Light Alloy Fabrication T echnology, 1994,
22(11): 15- 18.

PRICKR . $536 AT Si & G (K0 440 40 310 BT e A U R
[1]. %R, 1998(4): 31- 35.
CHEN Wemrsong. The melt treatment and quality de-
tection of cast AFSi alloy [J].
1998(4): 31- 35.
Lamberigts M, Walmag G, Cotsouradis D, et al. Fric

Foundry Technology,

tion and ductility behaviors of a high strength zinc
foundry alloy [J]. AFS Transactions, 1985, 93: 569-
578.

Synthetical technique of high-efficient melt-treatment of

aluminum and its effect

FU Gao-sheng', CHEN Wenzhe’, QIAN Kuangwu’
(1. Department of Mechanical Engineering, Fuzhou University, Fuzhou 350002, China;

2. College of M aterials Science and Engineering, Fuzhou U niversity, Fuzhou 350002, China)

[ Abstract] The effect of melt-treatment techniques such as high-efficient purification, modification of Fe rich impurity-phase and

grain refinement and some interrelations among these treating techniques of molten aluminum were investigated. It is firstly put for

ward that the purification is the fundamental and the key process, that is, the basis of modification and grain refinement processes.

Based upon this viewpoint, a new synthetical technique of high-efficient melt-treatment of aluminum has been developed. The new

technique makes the metallurgical quality of aluminum sheet used for pressure can be improved remarkably, that is, the rate of remov-

ing inclusions and the extent of lowering porosity amount to about 82. 0% and 87.0% respectively, and as cast mean grain diameter

is about a fraction of 18. 6 times as big as that of no melt-treatment material, and the coarse and long needle/ flake Ferich impurity

phases are transformed into complex compounds of tiny, sphere/short stick form. For this reason, the mechanical properties, espe-

cially the plasticity of this material have been improved remarkably.

[Key words] molten aluminum; purification; modification; grain refinement; synthetical melt-treatment
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