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Table 1 Chemical composition of the ZL 114A casting alloy W /%
JLR Si Mg Ti Be Sb Fe Cu Zn Mn ZPULR
e 6.5~7.5 0.5~0.75 0.1~0.25 0.04~0.07  0.02~0.05 <0.2 <0.2 <0.1 <0.1 <0.15

R2 ZLIAASRAETOHRMETIZSH
Table 2 The T6 heat treatment process parameters of the ZL114A casting alloy

AL T2 M Bl /h BEIN VEKIRELC VeI RSB /s
[ 7% 535 12 7K
, 30~60 <20
g3 160 6 =5
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Fig. 1 The structure schematic diagram of a missile segment
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Fig. 2 The schematic design of the solidification moulding process for missile segmen
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R3 ZLIMASHEMEREHFETIZSH
Table 3 The low-pressure filling process parameters of the ZL114A missile segment
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Fig. 3 The schematic diagram of solidification moulding tooling and mould design
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Fig. 4 The schematic diagram of the size of the mechanical properties

tensile specimen
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Fig. 5 The numerical simulation results of the filling flow field
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Fig. 6 The numerical simulation results of the solidification temperature distribution field
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Fig. 7 The numerical simulation results of dispersed shrinkages distribution
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Fig. 8 The numerical simulation results of the filling process
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Fig. 9 The numerical simulation results of the solidification feeding
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Table 4 The specimen mechanical properties test results of
the ZL114A missile segment

[UiRzaE BT EOA Jee e i B
TS FRJE/MPa  RJE/MPa K% E/GPa
1 356 278 9.4 70.4
2 354 282 9.6 70.2
3 348 286 10.2 70.4
4 352 288 9.7 70.5
5 346 284 10.5 70.5
6 350 285 10.4 70.4
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Fig. 10 The test results of the mechanical properties
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Fig. 11 The test results of as-cast microstructure and average grain diameter
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Fig. 12 The observation of the silicon phase morphology
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Research on Low-Pressure Casting Process and Microstructure Properties
of ZL114A Missile Segment
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Abstract:

Pro-CAST simulation and calculation software was used to calculate and analyze the ZL114A missile segment
filling flow field, solidification temperature field and shrinkage distribution. In addition, 15 kPa pouring
temperatures and 720 °C melting fluidity improved melting fluidity and shrinkage compensation, and reduced
loosening distribution. The average tensile strength, yield strength, elongation and modulus of elasticity of
the attached casting specimens in T6 state were 351 MPa, 284 MPa, 10.0% and 70.4 GPa respectively, and
the average tensile strength, yield strength, elongation, and Brinell hardness of the body specimens were
343 MPa, 280 MPa, 8.4% and HBS116, corresponding to the coefficient of discretization C, of 1.5%. After
adjusting the radial and high solidification shrinkage to 1.05% and 0.90%, respectively, the dimensional
accuracy of the missile segment reached HB 6103-2004 CT8. The as-cast microstructure consisted of primary
a-Al matrix, a-Al+Si eutectic, Mg,Si phase, and Al;Ti phase, among others. The average grain diameters of
the a-Al matrix in the top, middle, and bottom regions were 96.8 pm, 112.9um and 117.6 um, respectively,
and the morphology of as-cast eutectic silicon phases of the plate edge and polygonal block was transformed
into a spherical shape or a short and thick bar after the T6 heat treatment. The aspect ratio of the silicon phase
decreased from 11.1 to 2.0, and numbers of microscopic tough nets were observed on the fracture surface,
indicating that the material fracture mechanism was tough nest fracture..

Key words:
ZL114A casting alloy; missile compartment; low-pressure filling; numerical simulation; mechanical
properties; silicon modification
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