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Fig. 1 Flaw detection of the first batch of trial-produced load-bearing parts
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Fig. 2 Flaw detection of trial-produced part after improving process
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Tab. 1 Alloying element contents in the castings wg/%

PR Si Fe Cu Mn Mg Cr Zn Ti Al

FT 6061 B &4 () 0.685 0.397 0.258 0.305 0.951 0.038 0.102 0.029 &
JFeoe LG4 (TABEER )  0.718 0.478 0.231 0.297 0.866 0.042 0.100 0.034 4%
6061444 (GB/T 3190—2020 ) 0.40~0.8 0.7  0.15~0.40  0.15 0.8~12 0.04~035 025 0.15 &
FTF7075Be IR G4 CEt) 0.205 0.315 1.632 0.145 2.487 0.203 5.664 0.036 4%
EF7075IHIMR A4S (868 ) 0.117 0.285 1.516 0.132 2.563 0.200 5.838 0.035 &
7075844 (GB/T 3190—2020 ) 0.40 0.50 1.2~2.0 0.30 2.1~2.9 0.18~028 5.1~6.1 0.2 &

R2 R SREZIME R

Tab. 2 Mechanical properties of specimens and standard profiles

R v BihrsEE/MPa Jef 3 i /M Pa WS AR /%
1 235 193 5.6
FET 6061 BLh i G4 2 227 185 53
CE+AAb ) 3 240 196 5.5
¥ 234 191 5.5
1 276 228 7.6
FET 606 1 BC il 19 ER A 42 2 270 223 7.0
(T ABEE AR ) 3 281 232 72
¥ifi 276 228 7.3
6061-T6HF ( GB/T 3880.2—2024 ) 290 240 10
1 485 433 6.5
FEF707SHLH R A 4 2 473 424 6.7
CHALHALb ) 3 490 435 6.2
¥iE 483 431 6.5
1 539 486 9.0
FEF7075 Bl AR A4 2 508 453 5.0
(TZ2GE A ) 3 547 478 7.5
¥l 531 472 72
7075-ToHkt ( GB/T 3880.2—2024 ) 545 475 8
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Fig. 3 Sampling locations and specimen for tensile and fatigue testing
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Fig. 4 Fatigue testing machine with anti-buckling fixture
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Tab. 3 Fatigue test data of the casting material dosed basing
on 6061 aluminum alloy

F5  BIE/MPa  ZATIREAN  PEHEVR R
1 70 2.94 435359 IWrzd
2 60 2.52 1981 724 Pz
3 50 2.10 4627 800 PhrZd
4 40 1.68 10 000 000 ]
5 50 2.10 4893 100 124
6 40 1.68 10 000 000 R
7 50 2.10 3826 200 e
8 40 1.68 10 000 000 i
9 50 2.10 10 000 000 fqan
10 60 2.52 2178 001 124
11 50 2.10 5910 100 e
12 40 1.68 10 000 000 R
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Fig. 5 Fatigue limit of the casting material dosed basing on 6061 (lifting

and lowering method)
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Fig. 6 S-N curve of the casting material dosed basing on 7075
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Tab. 4 Fatigue test data of the casting material dosed basing

on 7075

JF5  IE/MPa ZRATIR{E/AN  EIRENVIR K&
200 8.4 15 669 W

2 200 8.4 25 346 T
3 200 8.4 10 550 W4
4 200 8.4 13 843 Tk
5 200 8.4 39 886 T
6 200 8.4 20 686 W
7 180 7.56 78 000 T
8 180 7.56 513 900 W4
9 180 7.56 157 800 [
10 180 7.56 62 954 T
11 180 7.56 63 300 W
12 180 7.56 133 100 e
13 160 6.72 186 800 Wrd
14 160 6.72 420 800 Tk
15 160 6.72 235700 RS
16 160 6.72 155 664 W
17 160 6.72 208 100 Thr e
18 160 6.72 147 800 L[S
19 140 5.88 1886 600 ke
20 140 5.88 391 500 T
21 140 5.88 326 400 W
22 140 5.88 500 600 T
23 140 5.88 587 500 W54
24 140 5.88 354 000 Tk
25 110 4.62 1364 300 e
26 105 4.41 10 000 000 Bt
27 110 4.62 10 000 000 B
28 115 4.83 9215200 Wr%d
29 110 4.62 10 005 000 B
30 115 4.83 1 675 300 e
31 110 4.62 10 005 000 Bt
32 115 4.83 10 005 000 B
33 120 5.04 3 885 600 Wrd
34 115 4.83 2 604 300 Tk
35 110 4.62 10 005 000 i
36 115 4.83 3492 300 W
37 110 4.62 10 005 000 B
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Fig. 7 Haigh diagram of 6061-based casting material
- 472 MPa - = Haightl
o i
R=1 —a— K !
had — (b (R=0)
- 2 AT LA
By
= 300
I |
_‘_!\
= 200 ¢
i 3, M
ki i
o ST2MPa 531 My
o & :
[i] 100 200 300 400 A0 BN

FRIRT HMPa
B8 ETF 70750954+ % HaighE
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Study on Sand Casting Processes of 6061 and 7075 Aluminum Alloys and
Fatigue Properties of the Castings

GU Jie, ZHU Hong-yu, LIU Liang, MENG Jia
(NR Electric Power Electronics Co., Ltd., Changzhou 213025, Jiangsu, China)

Abstract:

In order to optimize the manufacturing process and reduce production cost, the parts with complex thin-walled
structures in a certain power equipment were formed by using of sand casting technique. The casting materials
were dosed and melted based on 6061 and 7075 aluminum alloys, and a set of sand casting process that
meets the quality requirements of the castings was formed through improving the casting structures, casting
processes, and production process. In view of the complex working conditions of cyclic impact loads on the
parts, the fatigue performances of the casting materials were also investigated. The results show that after
the process optimization, the interior of the casting is dense, without defects such as shrinkage cavities and
microcracks. The fatigue limit of the casting material based on 6061 is 47 MPa. The S—N curve of the casting
material based on 7075 is fitted within the stress amplitude range of 200-105 MPa, and the fatigue limit is
approximately 112 MPa. In addition, the Haigh diagram analysis shows that the maximum allowable cyclic
impact stress amplitudes of the materials based on 6061 and 7075 are 40.2 MPa and 93.2 MPa, respectively,
providing key design parameters for the engineering applications.

Key words:
aluminum alloy; sand casting; fatigue performance; S-N curve; cyclic impact load

(%#. &, wj@foundryworld.com )



