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Effects of Low Superheat Inclined Plate Rheo-diecasting on Microstructure and

Mechanical Properties of ADC12 Aluminum Alloy
Wang Pengcheng, Liu Feihong, Yan Saifei, Zhang Long
(School of Metallurgical Engineering, Anhui University of Technology)
Abstract; The microstructure evolution and formation mechanism of rheo-die-casting ADC12 alloy for low super-
heat inclined plate were investigated by means of metallography., X-ray diffraction and scanning electron micro-
scope, and its mechanical properties were tested. The results show that the microstructure of the alloy is conver-
ted from coarse dendrites to spherical or near-spherical grains with the increase of the distance from the pressure
chamber. The mechanism of microstructure formation is attributed to dendrite fragmentation and melt explosion
nucleation. It is also proved that rheo-die-casting can improve the mechanical properties of the alloy, where the
tensile strength reaches 248 MPa and the elongation is slightly better than that of conventional ones.
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Tab.1 Chemical composition of ADC12 aluminum alloy %
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Si Cu Zn Fe Mg Mn Al
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Fig.1 The microstructure of gravity casting
ADCI12 aluminum alloy
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semi-solid die casting ADC12 aluminum alloy
2 RBEREHH

2.1 Eli& X8 E Y850

ADCI2 i/ 4 DTA M WLE 4, Hrp 3k @
X 35y W A0 L B AL-Si ot RN ik — X R [ TR
X 8], A& 4 539 CIF IR #s 1k, 78 578 °C i 58 @45 1k,
590 °C B A 4 ¥ hr 58 [ , R LV AH 20 3 IXC (8] 2y 539~
590 C,

5 0 N TR HURE A7 8 A9 XRD 3% WL &5, 7T DL A

220 =
539 C sAl
; I8
30 / - 'AIIZCu
40 /
Z s ‘ .
- o L)
§ el o« 1 o,
-60 R
£ L | BB
70 RN | ) ﬂgﬁc
80 T VA
7 BEEE

550 50 550 600 650 10 20 30 40 50 60 70 80
BT 20/%)
B4 ADCI2 54644 A5 RREIE ADCI2 45464
DTA £ KA 65 XRD A 3%
Fig.4 DTA curve of Fig.5 XRD patterns of ADCI12
ADCI12 aluminum alloy aluminum alloy at different

sampling sites

541



R85 s MA@

2022 AR5 42 5 5 M

WA FEE H ALSE AL Cu%s 3 tHAL ., X T
ADC12 864 W4 a-Al #H5 o-Al+Si B35
H XHTEEFW Cu FEBm. &4 L>a-Al+
Si+Al Cu e ff N, BB A A F 2 o-AlLLSi
Al, Cu% 3 4L,

22 EMEARKREENE

K6 Jgk S EY ADCI2 &4 A~E (i 854
AL, ATLVEH  RIERSES M EWHARA B E
2w A NS B R BREZ A5 H BB 0] A4 a-
ALHH,.C 405 D &b 0914 a- Al A & /0 1 B B TR
FEERILW E WA o-Al HE A KR SBIES, HEAM
Bl AR, G P22 R i IR B 2%
R MRS B, =R 560~570 °C,

AR B TR B 200 °C 58 1 28 0T, v 40 8
/N E AR RS B HLS R B OR VA R A b PR
E At o-Al MR BRI R B IE S . Xl T E AER D
Ak 9 B8 10 RSE A/ S X 40) A B REL R A2 4 3 30 A 21 B
VR A0 /N ) A6 o AL AR R AR BB 38 3, SO7E E
Ab i TR AR 2 B FERLEE B 8 D~ E
A Qb Ve HH RGBT K G o AL SRR KR
B, e 28 C AR oAl S E R D, X5 2]
SELTRIF S R B P M [ A D B LR AE

JEL PR AT BE R, — T e 2 Ao e RO PP A 2R B A /N AR
a- AL OB AR T AR D AT L AT AR B AR [ AR £
Z.C XD B REA: 5 —Trmm T A B A A
BRI BT AZ A R A /N B ) A - AL AR ORE

(a) L& A (b) % B

(o) 1% C

(D 1= & D (e) 12 & E

B6 FAREELFES ADCI2 6402484 R
Fig.6 Metallographic structure of semi-solid ADC12 alloy at different positions
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Tab.2 EDS point analysis of intermetallic compounds in semi-solid die casting ADC12 alloy
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for & iz N S o e Vi Mg o G W 4
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2 ERERSIE /N 71.79 4.49 17.84 — — 1.73 4.15 Al Cu
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4 SRRV 74.83 13.16 — 9.50 2.50 — — a-Aly; (Fe,Mn) ; Siy
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6 H R AR 89.11 5.31 — 5.59 — — — B-Al;FeSi
7 I/ SRS IN 3.51 96.49 — — — - - & Si A
8 EREIE VS 67.48 3.76 21.87 — — 2.74 4,17 Al; Cu
9 SRS SN 78.31 2.46 16.57 — — 2.65 — Al,Cu
10 VIR €, etk 19.29 78.65 — — — — 2.05 = SifH
11 SRR ESIN 66.89 11.00 7.16 6.23 — 1.49 7.22 Al, Cu 1 B-Als FeSi
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15 WA KR 35.51 67.49 — — — - - & Si
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Fig.9 Mechanical properties of conventional

die casting and semi-solid die casting ADCI12 alloy
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Microstructure and Mechanical Properties of GE61K Alloy Sheets Produced

by Rapid Rolling Process
Hu Dalong', Liu Ke', Guo Chenglong®, Lou Feng', Du Wenbo®
(1.Faculty of Materials and Manufacturing, Beijing University of Technology;
2.Beijing Xinghang Electro-mechanical Equipment Co., Ltd.)

Abstract: Mg-6Gd-1Er-0.5Zr (GE61K) alloy with low rare earth content was designed. The alloy sheet was pre-
pared by rapid rolling. The yield strength, tensile strength and elongation of the alloy sheet reach up to 201 MPa,
248 MPa and 17.4% , respectively. After annealing tretament, the strength of the sheet is decreased slightly,
however the elongation can be increased to 20.7%. Solution strengthening and texture strengthening are the main
factors affecting the mechanical properties of the alloy sheet.

Key Words: Mg-Gd-Er-Zr Alloy, Rapid Rolling., Microstructure, Dynamic Recrystallization, Mechanical Properties

fs B H#A:2021-11-13; (8 s B H 9 : 2021-12-16

E&TH : FHZKE AR E (2016 YFB0301101)

E—EEE WL, 1997 A BT AR, JE BT (1001240) , E-mail : 1748004185 @ qq.com

BASIEE XA, 55,1979 4R AR, B 4%, JE 51 (1001240) , E-mail : [k@bjut.edu.cn

S| A& A K e, g, ke, % PR AL T GEGLK & &M gL I J12# R[] ], #e Rl 1t oA 64,2022, 42(5) : 545-550.
HU D L, LIU K, GUO C L, et al. Microstructure and mechanical properties of GE61K alloy sheets produced by rapid rolling process[ ] ].
Special Casting & Nonferrous Alloys, 2022, 42(5):545-550.

[6] LUSL, WUSS, LINC, et al. Preparation and rheocasting of [13] Z=W, kE, X .2. 6061 8564 A2 T 720 1555 i BE 1t 4%
semisolid slurry of 5083 Al alloy with indirect ultrasonic vibration M AVERELT]. AMORHAAL B 224, 2020, 41(6); 15-22.
process-Science direct [ ] ]. Materials Science and Engineering, [14] HG% 250/ 250,58, ZA27 54 AT WA L% i d 20 K bt
2011, A528(29-30): 8 635-8 640. A7 I HEA G w4, 2017(1): 72-81.

[7] XUC, ZHAOJ, GUO A, et al. Effects of injection velocity on mi- (15 22Kt B 5 & 5 86 B B0 Bl B 72 6 B BT 52 [ D, BHR - P4 A K27,
crostructure, porosity and mechanical properties of a rheo-diecast 2020.

Al-Zn-Mg-Cu aluminum alloy[ J]. Journal of Materials Processing [16] HITCHCOCK M, WANG Y, FAN Z. Secondary solidification
Technology, 2017, 249. 167-171. behaviour of the Al-Si-Mg alloy prepared by the rheo-diecasting

[8] HONG C P, KIM J M. Development of an advanced rheocasting process[J]. Acta Materialia, 2007, 55(5): 1 589-1 598.
process and its applications[ J]. Solid State Phenomena, 2006, 116- [17] & E, Z&8, FEALi, 55, PR BUBUARNR IR shid 2 i & 4 41 80
117 44-53. HIE HLERLT ], ABHIFFE %4k, 2008, 22(4): 363-368.

[9] SJANUDO M. TRATTANOCHAIKU L., RBURA P A, et al. (18] BRIE, B, RGHE. ZEE I A Pk ik Hl 4 1 5 5 A356
Feasibility of semi-solid die casting of ADC12 aluminum alloy[]J]. WEEFEL]. PEAOER¥M, 2011,31(1): 95-101.
Transaction of Nonferrous Metals Society of China, 2010, 20(9): [19] Z=¥E, BOAR, PREE. 140 B dp BRSO B Ak 09 B3 2%
1756-1 762. 0] hEA G485, 2000, 10(5): 635-640.

[10] HU ZH, PENG X, WU G H, et al. Microstructure evolution and [20] SAMAT S, OMAR M Z, BAGHDADI A H, et al. Mechanical
mechanical properties of rheo-processed ADC12 alloy[]]. Transac- properties and microstructures of a modified Al-Si-Cu alloy pre-
tions of Nonferrous Metals Society of China, 2016, 26 (12): pared by thixoforming process for automotive connecting rods[ J].
3 070-3 080. Journal of Materials Research and Technology, 2020(10): 1 086-

[11] THE BAESERZHREET LS5 ¥ ERNHRID]. ARIE: 1102,
mAp AL KA, 2014, (217 R, 884 4 oy B UM 2 [ 25 R 85 1.2 Rt Re 92 [ D .

[12] ZEW. . KE.%. AZIDHEASES AR B R REH S LM R R T R4, 2012,

AELTT. MR AL B2 4R . 2020, 41(7) .« 8-15. (4R %5 . 3K IE 37

545



