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Fig.9 High temperature tensile metallographic structure of TC4 alloy at different tensile rates and temperature of 1 093 K
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Fatigue Behavior of Semi-solid Rheo-die Casting Aluminum Alloy Parts
Yang Yimin, Zhao Junwen, Wu Guogiang, Wang Haibo
(School of Materials Science and Engineering, Southwest Jiaotong University)

Abstract: The effects of liquid die casting and semi-solid rheo-die casting on the fatigue behavior of ZLL114A alu-
minum alloy parts were investigated. The results indicate that semi-solid rheo-die castings have better and more
stable fatigue performance than traditional liquid die castings. The fatigue life of liquid die-casting parts is mainly
affected by the size of holes. With increasing in the hole size, the fatigue life of the castings is decreased. The fa-
tigue life of semi-solid die-casting parts is mainly affected by the density and proportional to the density. The
semi-solid die-casting ZI.L114A aluminum alloy samples have a satisfied fatigue performance when the density is
more than 2.62 g/cm’. At 70 MPa, the fatigue life can reach 107 cycles. Cracks of liquid die-casting parts are
mainly initiated from gas holes while those of semi-solid die-casting parts tend to be initiated from multiple
shrinkages porosity.

Key Words: ZLL114A Casting Aluminum Alloy, Semisolid, Fatigue Behavior, Casting Defects

AL-Si A4 R KLU 10 85 1 1k e A0 7 “# e RE L B
120l P I S M A K A A
7 R A PR 55 T 1 BB 3 7K 32 06 PR 4R A 7 A o B b i
KA EHEN TR T aEE, HEAE%
R 55 T RE 52 1 2 I R i . GERBE S 45 & Bl 1
BR G A LB R R TR E (SDAS) i 8K L 9% 55 1
REMRAK. T8 A & A T 0 i A7 78 5% 3 BB Can 45
LA VE S TR A S SRR R AR Z
— BTN Ay 2 R ) R ST R L A T 9 5 T B B 2%
SENIW M E %590k 5 1 B 1 RO ARG B 47 8
P23 45 1R 260 . X 45 1 (9 9% 55 1 fE B K. BEN
A A FEN S A Z 0 BB T ARG 8 9 95 1 BE R i

s B H#3:2020-08-04; & B R Y 2 A #7 : 2020-09-16

XK.

BRA 4 10 i BB — Rl 1 AR A B i T2 R B
B e 11 25 B B AR B BRI 3R O &% L HL
A LLAE P M R LI R AR R L B A RO R AR A
FERLART . TR R R S R S R 0 B P A L83 4
LA 30 55 1F A A ORGSR 2L I R
FPEREY . GANY X 9 WF 58 & BL. L A A357 48
BATE T6 AL FAPE T 1 T5 #4141 T 40 A 0 i
B 25 BE . BROCHU M 261 B 5% 3 1, 2 [ 25 5
PRGN SRR TR . (HOE T RUE 2L B
WA ema RN LRRZ Raira " AR
O3 R BR85S o [ A4S FE 4% 7 1k il 4 ZL114A 4R

E SR VE m R RER R B SOTE B DY 1] A e A H S 30 2 T PR B B 0T H (52)j2017-019)
FE—AEFE T AIRA 1994 48 A B L WP S AR AR (610031) . E-mail : 767029076 @qq» com
BIEESE BE .5, 1981 F 4R B #H% , l#R(610031) , E-mail : swituzjw(@ home. swjtu.edu.cn
SRR A K B SC, AR R L S 2 [ S R R AR R A A 1 o7 M AR B S LT ). AR AN B ik BT A 4 . 2021,41(1) £ 83-87.
YANG Y M, ZHAO ] W, WU G Q, et al. Fatigue properties of semi-solid rheo-die casting aluminum alloy parts[J]. Special Casting & Non-

ferrous Alloys, 2021, 41(1):83-87.

83



Fefp i oA (05 &

2021 4F45E 41 B 1

BRI R T I R R 57 AR IR H A [R] T OE
PEPF R S5 PEREZE 5 o W IR 97 ICRE AT Wiy 1 UL A0 0 A
PREIIE J5 3 A Kk b 5 1 55 R 98 95 1 BB =2 1) 7y 5%
MBS R T RE R A BT RS L 2R 2%

1 XEMALE T &

ZL1T4AA 88454 4 W3 1, %A EMS-05SM #1
] T R B AT OB &, B P DCC-
280 FEpXE = EEL.,

x1 ZLIHASEHWUERS
Tab.1 Nominal chemical composition of ZL114A alloys %

wep
Si Mg Ti Fe Mn Zn Al
7.35 0.503 0.136 0.116 0.013 0.017 P34

e e LW B FE Y o A B K 2 8 ke W)
ZL1T4A 85 AL  THEZ 700 C 53R 30 min, 4R )5 [
FE AR E A AR HR 10 min, BRAYUA J5 ## & 7E 670
CHIEIEIREE. 16 605 C R AT B HE . MR N 5
Hz, I [H] 2 60 s, D3R 3 kW, il 5 2 [ 25 OB I &
o H 85 R DR R B RSE IR 1, K il 45 1
AR GB/T3075-2008 By R A7 WL T, K ik kE
T 2 Ra 0.2, b J5 ¥ 507 45 L HE K 5 0 i 3R
(5 B . (8 PLG-100 i A5 G418 8 55 HLAE A7 4l 1) 9% 55
I W T R=0.1, BE 4 A0 J1 KO 80
S350 70.80,90,100 MPa, £ 4> R J1 B 6 IR AE
FH VHX-1000 # 5 % & 4 8% A & Inspect F50
HL 50 0] 9 57 120RE BT AT 43 A I 78 98 57 10RE I 11 Bk
I — FOE G ol S EAT S AR A SO SR A . B
1ot A R S R ) B X3 A K R v R DA
B DX 3 72 SR A L AR R R -

D =2(A/m)"? (D
XD R EMER A HHEFL,

== J\} =

57
170

||¢t6.420.13)

$10

B 1 7R EERXHERT

Fig.1 Dimension of die-casting specimens for fatigue test
2 KR 5i®

21 ZL14A SR & EHIAHENES ERE
WS AN 2P [ 35 8 R B9 98 57 1 6 &5 AR 49 1) L 1]
2 FE 3, WTLAE W WAL B 7E & N 2 I R
B B LR o (EXT EL AT DL & B, 2F 8 35 85 R R )
84

BHORE B BN TS TR R . S TR 5 IR 1
95 75 £ 80 MPa Hl 90 MPa i 5 8 T H 1) B HE
FE 100 MPa i, 7] LABH & ) W0 TR 5 R0FE 10 9% 07 75
i W SR T2 18 S 85 3 URE Y 400 000 IR, 78 At i
TGO H AR B A DL 3K R B AE — o R b R B
e [F 25 A RE 0 9 58 BE G 9 S TR IR

100 A AAAA 100 M4 Aa
£ 90 M A A A A 2090 M A s
= =
> S
= =
# go A A A aa gl A A A AA

70 A AA A Aw 70k AL A A

4 5 6 7 4 5 6 7
1g(N/) 1g(N/D)
B2 REEERXMF B3 FESEHAF
I oy KB 4 R T XIS R

Fig.2  Fatigue test results Fig.3 Fatigue test results of

of liquid die casting samples semi-solid die-casting samples
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the average equivalent diameter of defects at crack sources
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Abstract: Al-Ti-C-Ce master alloy was prepared by villiaumite based on ratio of w(Ti) : w(C)=15: 1. The mi-
crostructure and grain-refining performance of Al-Ti-C-Ce mater alloy were investigated using optical microscopy
(OM), SEM, and the chemical composition of the selected areas were tested by EDAX and EPMA. The results
indicate that the shape and distribution of TiAl; and TiC are improved, and the TiC particles are refined, leading
to the homogeneous distribution of TiAl; and TiC phases. TiAl; can react with rare-earth Ce to form Ti, Al,, Ce
compound, concentrating on the block white TiAl; phase. The refinement effect of Al-4.5Ti-0.3C-1Ce refiner on
the pure Al is remarkable, which is optimal after adding 0.015% Ti, where the grain size reaches 70 pm.
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