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Formability and Microstructure of ZI1.205 Alloy in Investment Casting
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Abstract: ZL205 alloy has important applications in aerospace field because of its high strength, adjustable microstructure
and properties. Aiming at the casting performance of ZL205 alloy, this paper first designed the pouring system including
different types and sizes of process parts and fabricated the ceramic mold shell. Then, the investment casting technology
under gravity conditions was carried out. Under the preheating temperatures of 200 and 500 °C, natural and air cooling, the
forming ability and casting defects were analyzed. Further, the microstructure of typical parts were studied, and the
influence of wall thickness, cooling rate and other factors on the solidified microstructure was discussed. The results can
provide technical guidance for investment casting of various types of ZL205 alloy components.
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1.1 L

ABFFEE AR SE R ZL205 44, 51 80mmx
80 mmx720 mm, H: 44 SR B4 anZk 1 Fr s 4
4 HB 5480-91 #rifE 2K Hr, Cu BB m DT TE AH AL
oNOREUE R EEN A S TR, I B UGER &
J b REM; Mn Fl Cu JE i Al,CuMn, A1, 45 1R & 1)
IR M 3 G 4 T AR AN e TR Ze O
F T LAk G A A8 B pUAM M g |t R i P
fi] ;B A Cd oWl IAIILALY, mA et A
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TCREE CAM KL FERBEEKFHV iR
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Tab.1 Chemical compositions of ZL.205 alloy in the
current study
(mass fraction/%)

Element Si Mn Ti \% Cu
Nominal content <0.06 0.3~0.5 0.15~0.35 0.05~0.3  4.6~5.3
Measured content  0.032  0.385 0.175 0.128 5.11

Element Mg Fe Zr B Cd

Nominal content <0.05 <0.15 0.05~0.2 0.005~0.06 0.15~0.25
Measured content  0.0068 0.0256  0.121 0.0116 0.17
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Fig.1 Design of pouring system and sample sizes in ZL205
investment casting
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Fig.2 Production of ZL205 alloy casting system: (a) plate wax mold, (b) rod wax mould, (c) shell hanging, (d) liquid alloy pouring
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Bl 3 ARGEEZRM T ZL205 &4 T EFRIERE T < (2) 200 °C, K# , (b) 200 °C, %52 ,(c) 500 °C, K2 ,(d) 500 °C, 75 %
Fig.3 Shaping performance of ZL205 castings under different pouring conditions: (a) 200 °C, AC, (b) 200 °C, NC, (c) 500 °C, AC,
(d) 500 °C, NC
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Tab.2 Filling capacity of ZL.205 alloy in investment casting

Filling ability under different pouring conditions

200 °C/AC 200 °C/NC 500 °C/AC 500 °C/NC

Casting size/mm

3 (inside) 0 16% 0 0

$3 (outside) 0 0 0 0
$10 75% 80% 100% 100%
$20 100% 100% 100% 100%
40 100% 100% 100% 100%
3x40 (inside) 54% 90% 100% 100%
3x40 (outside) 0 39% 100% 100%
6x40 100% 100% 100% 100%
12x40 100% 100% 100% 100%
24x40 100% 100% 100% 100%
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FinJe 7 1 0 R IR A% L I Sb o ZL205 5 4 6 mm
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Kl 4 ANFPEESM R ZL205 A 4 T 24 310 T i« (a) $40 mm, (b) $20 mm, (¢) 10 mm
Fig.4 Surface quality of ZL205 castings under different pouring conditions: (a) $40 mm, (b) $20 mm, (c) $10 mm
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(D—200 °C/AC; @—200 °C/NC; @—500 °C/AC; @—500 °C/NC

5 KRB ST ZL205 A4 iR T 24445 : (2) 3 mm, (b) 6 mm
Fig.5 X-ray detection of defects in ZL205 plate castings: (a) thickness of 3 mm; (b) thickness of 6 mm
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Fig.6 X-ray detection of defects in ZL205 rod castings: (a) ¢10 mm, (b) $20 mm
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&l 7 BIGEHHA 500 °CF Y ZL205 & & i R T2 B A4 (a) 12 mm, X%, (b) 12 mm, Z51%,(c) 24 mm, K%,
(d) 24 mm, 5= %
Fig.7 Microstructure of ZL205 plate castings under the mold preheating of 500 °C: (a) 12 mm, AC, (b) 12 mm, NC, (c) 24 mm, AC,
(d) 24 mm, NC
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Fig.8 Effect of cooling rate on the microstructure of ZL205 plates: (a) 3 mm, AC, (b) 24 mm, NC
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Fig.9 Effect of plate thickness on the microstructure of ZL.205 castings: (a) 3 mm, (b) 6 mm, (c) 12 mm, (d) 24 mm
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