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 1  ZL114A!�"#$�  

Table 1  Chemical composition of ZL114A aluminum alloy (ω/%) 

Si Mg Ti Be Sr Fe Cu Zn Mn Al 

6.5Â7.5 0.45Â0.75 0.1Â0.25 0.05Â0.07 0.12 Ã0.2 Ã0.2 Ã0.1 Ã0.1 Bal. 

 

 2  ZL114A!� T6%&'() 

Table 2  T6 heat treatment process parameters of ZL114A alloy 

Heat treatment Temperature/Ä Time/h Quenching medium Quenching temperature/Ä Transfer time/s 

Solution 540 16 Water 24 ≤20 

Heat treatment Temperature/Ä Time/h Cooling medium   

Aging 165 8 Air   

 

 

 

 

 

 

 

 

 

Å 1  YklP`abCDÆ��ÇÈÅ 

Fig.1  Dimension diagram of welding vice and mechanical specimens (mm) 
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Table 3  Welding parameters and bubble number inside welding zone 

No. Welding vice A Welding vice B Welding wire Bubble statistics 

1 24 mm board with VD 24 mm board with VD With VD Two (Φ=1.4 mm) 

2 24 mm board with VD 24 mm board with VD Without VD Three (Φ=1.8 mm) 

3 24 mm board without VD 24 mm board without VD With VD Four (Φ=2.0 mm) 

4 24 mm board without VD 24 mm board without VD Without VD Seven (Φ=2.3 mm) 

5 12 mm board with VD 12 mm board with VD With VD Two (Φ=1.2 mm) 

6 12 mm board with VD 12 mm board with VD Without VD Three (Φ=1.5 mm) 

7 12 mm board without VD 12 mm board without VD With VD Two (Φ=1.8 mm) 

8 12 mm board without VD 12 mm board without VD Without VD Five (Φ=1.8 mm) 

 

 

 

 

 

 

 

 

 

 

 

 

Å 2  T�U@opÊ�@wqr?Dgh 

Fig.2  Hydrogen content test results of vacuum dehydrogenation 

process 
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Å 3  ¢ªi~wË?Dgh 

Fig.3  Stomatal test results nearby fracture region: (a) thick-walled parts, (b) thin-walled parts, (c) thick-walled parts after vacuum  

dehydrogenation, and (d) thin-walled parts after vacuum dehydrogenation 
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Å 4  ZL114(�Ì¥WXÊ�^_ OMÍ SEMÎÏ 

Fig.4  OM (a, b) and SEM (c, d) images of the as-cast ZL114 before (a, c) and after modification (b, d) 
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Table 4  Test results for mechanical properties of the samples under different states 

State Tensile strength/MPa Yield strength/MPa Elongation/% Section shrinkage/% 

24 mm without VD 282 256 3.1 5.2 

24 mm with VD 330 281 4.8 6.4 

12 mm without VD 312 274 5.6 6.8 

12 mm with VD 340 295 7.0 10.8 

Welding region of No.1 352 312 7.2 11.3 

Welding region of No.2 350 308 6.4 10.2 

Welding region of No.3 332 286 4.8 6.8 

Welding region of No.4 330 282 4.5 6.7 

Welding region of No.5 364 332 9.8 14.2 

Welding region of No.6 360 328 8.9 12.7 

Welding region of No.7 342 294 5.4 9.6 

Welding region of No.8 338 288 5.2 8.6 
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b 

c 
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10 µm 

10 µm 
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Å 5  ÐÑDÆ¢ª�� 

Fig.5  Fracture morphologies of the samples: (a) No.1, (b) No.2, (c) No.3, (d) No.4, (e) No.5, (f) No.6, (g) No.7, and (h) No.8 
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Å 6  ¢ª SEM-EDSP TEM?Dgh 

Fig.6  SEM-EDS and TEM test results of the fracture: (a) fracture of sample 3, (b) fracture of sample 4, (c) fracture of sample 5,  

(d) Mg

2

Si strengthening phase, and (e) dislocation 
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Abstract: The effect of vacuum dehydrogenation on microstructure and mechanical properties of ZL114A alloy modified by Sr nearby 

welding region were analyzed by Electronic hydrogen measuring instrument, ICP, OM, SEM, EDS, TEM and Universal testing machine. 

The results show that after the vacuum dehydrogenation process the hydrogen content decreases from 0.64×10

-6

 to 0.26×10

-6

; in the 24mm 

and 12 mm weld zone, the number of bubbles decreases by 71.4% and 60%, their diameter decreases from 2.3 and 1.8 to 1.4 and 1.2 mm, 

and the surface density is reduced by 77.7% and 81.8%, respectively. The morphology of silicon phase transforms from needle-like to 

spherical, the particle size decreases from 106 to 12 µm. the average tensile strength, yield strength, elongation and reduction of area with 

12 mm in thickness are 364 MPa, 332 MPa, 9.8% and 14.2%, respectively. The microstructure under T6 state mainly contains primary 

α-Al, primary and eutectic Si phase and Mg

2

Si aging phase, the diameter of brittle Si particle is 4 µm, Mg

2

Si aging phase shows a rod-like 

morphology and the aspect ratio is 15.2. The shape of dimple changes from elliptical to spherical and the fracture mechanism evolves from 

intergranular fracture to dimple rupture after vacuum dehydrogenation. 

Key words: vacuum dehydrogenation; ZL114A alloy; silicon modification; mechanical properties; microstructure 

 

Corresponding author: Fan Zhenzhong, Ph. D., Senior Engineer, Insititue of Advanced Aluminum Academy, AECC Beijing Institute of 

Aeronautical Materials, Beijing 100095, P. R. China, Tel: 0086-10-62497153, E-mail: fanzhenzhong2010@163.com 


