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Defect Analysis and Countermeasures of Cold Flakes in Aluminum Alloy Die
Casting Specimens
LI Xiaolin', ZHU Yu', YU Liang', YAN Feng', WAN Li"*
(1. Guangdong Hongtu Technology Co.,Ltd., Zhaoqing 526100; 2. Guangdong Hongtu Auto Parts Co., Ltd.,
Guangzhou 510700)

Abstract: The forming factor for internal cold flake defects in aluminum alloy die-casting specimens during trial-
production process, including uneven mold temperature distribution, unreasonable gating system design, insufficient
molten metal fluidity, and improper injection parameters, were investigated through theoretical analysis and experimen-
tal verification. On this basis, a series of optimization measures were proposed, such as improving the molten alumi-
num temperature, controlling the mold temperature, and adjusting the injection process parameters. The results indi-
cate that the measures can significantly reduce internal cold flake defects in aluminum alloy die-castings, improving
specimen quality and data accuracy.
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Fig.1 Casting structure and sampling position of die-casting
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Fig.2 Schematic diagram of dimension of GB/T13822-2017
type B tensile specimen
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Tab.l1 Main chemical composition of AISil0MnMg alloy %

Wy
Si Fe Cu Mn Mg Zn Ti Sr Al
9.0~ 0.55~  0.40~ 0.05~ 0015~ .,
11.5 0-150.03 0.65 0.45 0.07 0.10 0.020
£2 A AISIIOMnMg & &8 HF gk
Tab.2 Mechanical properties of AISil0MnMg alloy
HUHrvE &/ MPa Ji IR 38 & /M Pa /%
250 120 5
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Tab.3 Parameter for T, trial run
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JE4 HJE p/MPa Wﬂjgf:”l/ RIRSFAAE gy e o S /mm
(m-+s™ ') S,/mm
90~100 25 240 320
WML e 1,/ EMRAET,C SBURIE T/C
0.1~0.2 665~670 115~120 115~120
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Fig.3 Quanlified specimens
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Fig.4 Comparison of fracture morpholgies
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Tab.4 Mechanical properties of specimens

Wkt 15k 25k 35 ke

o Brhrsk e/ RGRIE/ R/ 7 1k A i/ SRR/ R/ W IR A Brhrams  JmiReREE/ PR/ 7 1 A
MPa MPa % MPa MPa % /MPa MPa %

1 252.64 126.99 4.35 54 227.34 129.57 2.52 5t 274.00 137.06 6.05

2 227.56 130.14 2.60 S 257.48 127.57 5.22 242.12 138.42 2.78

3 248.31 135.43 3.39 L2 269.24 135.71 6.07 237.70 133.05 2.80 )

4 266.23 135.16 5.65 240.08 133.88 2.93 2] 266.29 133.79 5.19

5 257.23 133.29 4.61 L2 237.31 133.11 2.78 L2 251.26 137.90 3.22 s

6 222.35 130.74 2.29 L2 241.35 131.06 2.92 2] 248.42 134.58 3.34

Sy 245.70 132.00 3.80 245.50 131.80 3.70 253.30 135.80 3.34
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Fig.6 Metallographic structure of foreign object fracture as well

as partition
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Fig.7 Metallographic distribution of normal fracture surface
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Fig.5 SEM images of fracture
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Fig.9 Filling simulation analysis
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Fig.10 Effect of alloying elements on fluidity of HPDC alloys"™
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Fig.11 Injection chamber wrapped with insulating blanket
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Tab.5 Optimized parameters

FEGF H R PR SR PR G 4 ] 1R A
p/MPa v/ (mes™h) S,/mm S,/mm
90~100 2.8 240 340

8 R Ik FRRHE FE AR SRR
v,/ (m+s 1) T,/C T,/C T,/C
0.3~0.5 700~710 150 150
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Fig.12 Optimized structure of ladle
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Tab.6 Tensile results of specimens after optimization
15 25 M 35 R
ORERE S e e/ Jm RSB/ i3/ W TR A Brhrsk g/ JmIREREE /iR WG AR A Brhrsg i/ JmIRGREE PR/ W TR A
MPa MPa % MPa MPa % MPa MPa %
1 290.95 148.66 6.96 287.65 148.39 6.09 293.79 148.49 7.34
2 294.27 148.15 7.84 278.70 147.46 4.73 284.23 147.87 5.29
3 248.60 145.47 2.41 %Rt 279.45 144.8 5.53 289.00 147.84 6.27
4 281.08 149.67 4.99 281.28 146.56 5.19 286.59 147.83 6.02
5 280.63 144.18 6.09 269.17 139.33 4.65 %k 273.80 142.94 5.09
6 275.33 139.64 5.82 272.94 138.89 5.57 266.17 141.78 4.74
Yy 278.73 145.96 5.69 278.20 144.24 5.30 282.63 146.12 5.79
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Fig.13 Appearance and metallographic structure of cold flake

fracture
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