Jan. 2022
Vol. 42 No. 1

BiENEAESHET ZL114A 5§ MAL FETITH

B ON BEXET EEW OE OHE OSEEH EBH
(HEMERFRLGEMIMFERAREE ELEFHERT)

H E AWEGEAeeFiREl R Z A A TR B AR B R A B T ORE AR ZL114A
B 4 H AR B 38 0 R AS TR M RO 2 4R g 24 PR R AR Ak o T A O B AR A G P B O 5% T 2 R R R R O A 0 R L A N A0 A T
A5 FE TR 7 B [ R 25 4 0N 6 R 25 00 ZL114A 45 4 i8R 95 748 M BE (0 5% 0, I 3F — 25 45 10 T 055 200 0 3 0 0 A4 o7 g o] 055 8 P i 19 3% T
GERRY L ZUIVAA S5 PR A 3245 1 03 & ] Y 20 238 1) B85 Ak TR ol 78 T 00 B 0B 8 W AR TR B S 40 4k s o R B 2 I A8 T 20 1 2
PEFIBL 55 Hs g A5 e 22 T 3R B 0 005 78 P R A5 3] 0 38 ok 3, I R IR P 4 o Si 50 i B AR SR T L BU R B AR R DL R R R IAL
Wb

KB MR ZLIAA & 4 oW AL 20 AR AT Oy s B 11 R
MESES TUS12.4;TG249.2 XERER A
DOI:10.15980/j.1222.2022.01.001

Fefp#sil oA G &

SPECIAL CASTING & NONFERROUS ALLOYS S

FFFE (FERS)FRILE (OSID)

Microstructure and Creep Behavior of ZLL114A Alloy via Adaptive

Controlled-pressure Casting
Lu Gang, Chen Yisi, Yan Qingsong, Mao Pu, Tu Zhixin, Huang Pengpeng
(National Defense Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University)

Abstract:In order to meet the requirements for producing lightweight, thin-walled and complicated aluminum al-
loy parts, a new casting process was put forward. Based on the vacuum counter pressure casting, the microstruc-
ture and mechanical properties of ZIL114A alloy castings with different axial diameters were investigated under the
adaptive pressure regulation. The evolution of solidification microstructure and the dendrite morphology were ob-
served by optical microscope and scanning electron microscope. The effects of holding pressure, solidification
counter-pressure and graded counter-pressure on the creep properties of ZIL114A alloy specimen were emphatically
analyzed, and effects of creep temperature and creep stress on the creep properties were further discussed. The re-
sults indicate that the microstructure of ZI.L114A castings under controlled-pressure tends to densify, while the
dendrite is obviously refined under pressure extrusion and seepage. Meanwhile, mechanism of creep fracture is
dominated by grain boundary slip. The creep resistance of castings with high pressure and strong counter-pressure
is significantly improved, which is attributed to the fact that the transformation of eutectic silicon structure re-
strains the initiation, propagation of cracks and the reduction of grain boundary micropores.
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Fig.1 Schematic diagram of vacuum counter-pressure casting

equipment and sampling position of casting
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Fig.2 Experimental ideal vacuum counter-

pressure process curves
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Fig.3 Experimental ideal graded vacuum

counter-pressure process CUrves
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Tab.1 The main chemical composition of ZL114A alloy %
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Fig.4 Effects of holding pressure on the secondary dendrite arm space for samples in different vertical depth
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Fig.5 Microstructure of castings with a diameter of 12 mm at different holding pressure
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Fig.7 SEM images of solidification structure of ZLL114 A at different holding pressure
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Fig.8 The effects of controlled-pressure on the compactness and creep properties of ZIL114A castings
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Fig.10 The effect of graded counter-pressure on the properties of ZLL114 A castings
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