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Table 1 Compositions of the alloy wg/% W /%
Mg Ti Si Al Be Mn Zn Pb Cu
0.45~0.75 0.08~0.25 6.5~7.5 A 0.07 0.1 0.1 0.05 0.1
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Fig. 1 Preparation and pre-heating of the shell

IR EFTAI R RIEETNRRENE TR
FRE, BRNENSESREPESHND (9200 mm,
AR MUERELALEFRTE ) , BRAEIR25 CHERTS,
TEREAE., FEERRZIERENETIUNEE,
gxiRE2E (AN EEHANERE) , ABRTSERE,
BEMAR . BRETERNEBESIRCEEEARE,
BARpiIIc RIS,

XS EIRVSEEHITTORANE, S8 (1R
HB5446 - 2014 ) J9: [EAIRE (535~545) C, [EARS
8 (6~7)h, FKERIIEAKTFIS s, EPRENKZS,
EEKIKIE (60~70) °C; BIUEE (160~170) C, AY
RASE (5~6)h, HIFETS. HIERE, B161E
AT RERMEeENI (BLSHCMT5105B FH it
M), 16N BERTFENESEFHNEES T (Eih
FUH0.5%HFKAR ) - FfitERT (&RGB1177—

3 P i
L]
FH

B2 SREFNSEIRET=E (ZAEM, AHHI)
Fig. 2 Pouring experiment scheme with high temperature shell on
coolina condition
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Table 3 Pouring parameters
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Fig. 3 Tensile test bar
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Fig. 4 Marco-structures of the investment casting ZL 114A alloys between normal air cooling and 80 m*/min air flow rate
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Fig. 5 Microstructures comparison of the investment casting ZL114A alloys under different cooling conditions
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Table 4 Mechanical properties of the investment casting
ZL114A test bars under different cooling conditions
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1 0 300 263 45
2 50 320 275 5.2
3 80 350 280 6.2
4 100 351 279 6.1
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Fig. 6 Effects of different air flow rates on mechanical properties of
the ZL114A alloys by investment casting
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Effects of Air Cooling on the Morphology and Mechanical Properties of

Investment Cast ZL114A Alloy

ZHANG Yong', CHEN Rui-run?, LIU Chuan-bao', XIA Feng', YU Zhong—jun’
(1. Avic Harbin Dongan Engine (Group) Corporation Ltd., Harbin150066, Heilongjiang, China; 2. School of Materials Science
and Engineering, Harbin Institute of Technology, Harbin 150001, Heilongjiang, China)

Abstract:

Investment cast ZL114A alloy test bars were prepared by pouring into several silica sol shells. After T6
treatment, they were cut into samples for not only optical but also tensile inspection to investigate that how
different air flow rate affects the morphology and mechanical properties. The results show that for
the 720 °C pouring temperature and the 750 °C initial shell temperature, with air flow rate 80 m*min from the
inlet (#200 mm), the grain size decreased to less than 25 pm, meanwhile, those big silicon dendrite grains
disappeared, and the tensile strength reached to more than 350 MPa.
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