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Fig. I Aluminum alloy castings
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Table 1 Chemical compositions of the ZL 116 alloy W /%
A Si Mg Ti Fe A
FRUERLSY 6.5~8.5 0.35~0.55 0.1~0.3 <06 Al
SRR Y 6.65 0.48 0.21 0.1 Al
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Table 2 Hotisostatic pressing process parameters
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Table 4 Mechanical properties of the test bars before and
after hot isostatic pressing
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1 293 2.1 95 329 6.1 107
2 293 2.9 89.7 330 7.2 101
3 274 15 89.7 322 3.4 101
4 268 1.7 84.7 320 3.4 114
5 291 2.7 90 331 55 107
6 284 3.0 85 332 6.0 114
7 251 1.4 89 290 14 95
8 248 1.8 86 307 3.0 101
9 295 2.0 92 323 3.4 101
10 283 2.4 90 314 3.7 95.0
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Table 3 Heat treatment process parameters (T5 State)
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Fig. 2 Tensile specimen
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Table 5 Comparison of the defects before and after HIP
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Fig. 3 Inspection results of the shrinkage cavity defects of the castings before and after HIP
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Fig. 4 Inspection results of the shrinkage defects of the castings before and after HIP
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Fig. 5 Test results of the sponge like loose defects of the castings before and after HIP
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Fig. 6 Metallographic microstructures of the shrinkage defects of the castings before and after HIP
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Fig. 7 Metallographic microstructures of the dispersed shrinkage defects of the castings before and after HIP
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Fig. 8 SEM images of the fractures of the casting before and after HIP

3 & (2) BIIHFHEHASHERR X SR
(1) BEETRERELE, S psnye  SRAREMEENOTN, AEHETERIEES

o N hEEEe T S A
R 16%. 10, REHETSTEEEETA.



Fg—-"
{EL% Founorey BEBEE Vol.72 No.7 2023
2E i@k

(1]
(2
(3]

(4]
(5]

(6]
(71
(8]
[9]

SKBAZE, SKERE, Eﬁ‘%ﬁ% £ EFAENMENIKA39BE IR A T BMARISNG [J]. SREHRAE, 2020, 45 (11) @ 177-181.
AR, FHER, RONFE, & ﬂ“ﬁ%}_ X EFEE {%&iﬂéP\&EEMEEE\ MR [). HFAas T, 2016, 26 (2) : 63-67.
MARULCUOGLUHANDE, KARA FERHAT. Microstructure and mechanical properties of dense Si;N, ceramics prepared by direct
coagulation casting and cold isostaticpressing [J]. Materials Science & Engineering A, 2022, 854 (9) 143782-143782.

FBRE, B, NEE, & AEHETINTI8CSIRE AR [J]. 518, 2022, 71 (1) : 39-43,

XUQIAN, LI WEN, YIN YAJUN, etal. Closure behavior of the artificial gas pore inside the as-cast Ti6Al4V alloy during HIP:
constitutive modeling and numerical simulation [J]. Metals, 2021, 11 (10) : 1598-1598.

FER, DI, IER, & ASHENDDAREREZ RS SERSIFAMERAING [1]. $51&, 2021, 70 (5) : 554-550.
YXE, KRG, FBINE, £ MEEHESSIHESIESEKA69MMALLNRIZIN [J]. HEERE, 2020, 44 (4) : 363-369.
[T, sKEE, . m**%%l_ XIZL1AASHBLFIMRERIRIE [1]. 5MBEIE BB a S, 2016, 36 (7) : 687-689.

PiR®E, BAZE, KX, F AFHEHEAISTTCu2MgE RN ERERIFANN [J]. SMEERBERES, 2021, 41 (3) :
349-353.

[10] T8I, =riF. AEeRETIRS S HHPIINE [J]. #i&, 2021, 70 (7) : 850-854.

[11] B/ &, =, 258, 5

AEBHEAMNEXSZL205A S £ HARIE [J]. $51&, 2021, 70 (9) . 1043-1046.

[12] ERiRAE, FRISIT, L2RE, & ASHEHSIEE = AAGREAISZNN [J]. $51E, 2021, 70 (10) . 1228-1232.

Effects of HIP on Microstructure and Mechanical Properties of ZL116
Alloy Casting

MENG Xiao—dong, CUI Jing-yu, JI Xiao-lei, LI Yuan-yuan, XING Chang-yong, WAN Li
(Hebei Steel Research Dekai Technology Co., Ltd., Baoding 072750, Hebei, China)

Abstract:

The effect of hot isostatic pressing (HIP) on the microstructure and properties of ZL116 alloy casting was studied
by comparing the tensile properties and structural defects of the alloys before and after HIP. The results showed that
the HIP could significantly improve the mechanical properties of the castings (tensile strength increased by 15%,
elongation increased by 100%, hardness increased by 16%). After HIP, shrinkage, porosity and other defects in the
castings could be effectively repaired.

Key words:
HIP; ZL116 alloy; castings; casting defect; mechanical properties

(%%, x| 4%, ldh@foundryworld.com )



