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Tab.1 The mass fraction of each element of commercial-purity aluminum

Ay Al Fe Si Fe + Si Cu HoAl
J R Ay L =99.6% <0.25% <0.20% <0.36% <0.01% HA<0.03%
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Tab.2 The mass fraction of each element of A356 aluminum alloy

A Si MgO Fe

Cu Mn Zn Ti HAth

JRESE 6.5% ~7.5% 0.2% ~0.4%

<0.2%

<0.2% <0.1% <0.1% <0.2% <0.15%
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Tab.3 Factors and levels of orthogonal experiment

A% K- 1 K- 2 K3
A 20: 1 15:1 10:1
B 3:2 3:5 3:8
C 40 60 80
D 5 10 15
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Fig.1 Microstructure of Al-Ti-C-Sr refiner with orthogonal experiment
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Tab.4 Scores of orthogonal experiment
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Tab.5 Range analysis of TiAl, phase scores and microstructure comprehensive scores

- TiAly A H 2 AL-Ti-C-Sr oW 40 2 K %

A B C D A B C D
k1l 7.33 4.00 6. 67 6. 67 13. 00 8. 00 12.33 12. 00
k2 7.00 8. 00 8. 00 5.33 14.33 14. 67 13. 67 12.00
k3 5.33 7.67 5.00 7.67 10. 00 14. 66 11.33 13.33

e 2 2.00 4.00 3.00 2.33 4.33 6.67 2.34 1.33
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Fig.2 Microstructure of Al-3Ti-0.2C-5Sr refiner

with the optimal scheme

2.2 $FIEZ AI3Ti-0.2C-5Sr B ERAR

3 REERE Al-3Ti-0. 2C-5Sr 401k 3 19
WAL . B 3 (a) AT R, REFEAY AL-3Ti-
0.2C-5Sr #iifb7) v TiAL A8 5 K 0 #i Fak, Tic
T B A A fh B AL, AL Se A A 4R, AL-Ti-Sr =
JUAH AL L AE TiAL AH J& Bl Bl 2 8 K i Btk & 3
(b) Hr AI-3Ti-0. 2C-5Sr ] & 4 £ 55 JE )5 , TiAl
AH EROREL R Rk AR Sk AN A5 MR BBtk AL-Ti-Sr
HH R A BRI IR 7 Ry /N Btk B AR AR 1Y
Bt £, TiC ARTE LR rb i 43 A T8 38 A R HL.
2.3 BFEZ AI3Ti-0.2C-58r AL T B R

Kl 4(a) . (b) . (c) Rar il A gt a8 A
R A1-3Ti-0. 2C-5Sr 44k 57 40 £k A s i 55 1R 2
AL-3Ti-0. 2C-5Sr AL 44k 1) A356 £ 4 2 W40
ZUR R 5 B 6 23 31 ok X g 1 i o't it B R

B G XF A356 5 AF AL AE . A8 i 5 A356
B4R IR B S S R R A R B B A 4
St BB 0 I B R R s Al
3Ti-0.2C-5Sr 1 Sr 70 Z 1 & &, F Ik A1-3Ti-0.
2C-5Sr L4 e J % 3 i R AR B JC 5% )

(a) RHFEE (b) HEA
3 AI-3Ti-0.2C-5Sr 404k 7 B9 /R W0 48 2 72 5
Fig.3 Microstructure of Al-3Ti-0.2C-5Sr refiner
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Fig.4 Macrostructure of A356 alloy after refined

O s S8 o %g‘: o S
(a) R m4n4e5 () MARFEAUA () MBFEAALF
E5 i A6 EemtRuUAR

Fig.5 Polarizing micrography of A356 alloy after refined
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Fig.6 Microstructure of A356 alloy after refined
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Preparation of Al-Ti-C-Sr Refiner by Orthogonal Experiment and Extrusion

ZHAO Hong-liang, GAO Ya, SUN Qi-yan, WENG Kang-rong, ZHANG Jing-chao
(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; This paper prepared Al-Ti-C-Sr grain refiner by in — situ reaction with pure aluminum and K, TiF, ,

graphite powder, pure strontium. Orthogonal experiment was applied to optimize the composition and prepara-

tion process of the Al-Ti-C-Sr refiner. The prepared Al-Ti-C-Sr refiner by optimal scheme was extruded and

the microstructure and refining performance were studied. The results show the optimal scheme; composition

was Al-3Ti-0.2C-5Sr, K,TiF, and graphite powder were held 60 min, pure strontium was held 15 min. when
Al-3Ti-0.2C-5Sr was extruded, the size of TiAl,, Al,Sr and Al-Ti-Sr phases decreases, and TiC phases dis-
tributed uniformly in the matrix. After adding extruded Al-3Ti-0.2C-5Sr in A356, the average grain size de-

creases from 1195 pum to 350 wm, the secondary dendrite arm spacing decreases from 23.2 um to 21.5 pm.

Key words: Al-3Ti-0.2C-5Sr grain refiner; orthogonal experiment; extrusion; refining performance



