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Abstract: Aiming at the problem of unstable mechanical properties of the differential pressure casting aluminum
alloy long arm parts, the origination was analyzed through the observation of the microstructure and the {racture
morphology of the tensile specimen. The results reveal that after refining, modification and grain refinement
treatments, the A356 alloy for aluminum alloy long arm parts shows normal microstructure with refined grains,
few blowholes and a small amount of oxide inclusions, which have little effect on its instability of mechanical
properties. However, with non-proper mold temperature, the porosities are the main cause for the unstable me-
chanical properties, which appear when the aluminum alloy liquid is solidified and crystallized under absence of
feeding pressure at the thicker part of the outermost end of the aluminum alloy long arm.

Key Words: Differential Pressure Casting, Aluminum Alloy Long Arm. Microstructure, Fracture Morphology

W B H#A:2020-11-18; & B ¥ B H #7: 2021-03-12

FE—AEFE I B L, 1984 4R AL RIBFST B VLT 3 (3150000 » E-mail : 2j19850105@ 126.com

IR R RTFEL R F. R ER S S KE A e A T R T LT ). R a5 iE B 45 4. 2021,41(7) :909-912.
ZHAO J, ZHU Y J, CHEN Y, et al. Analysis on the origination of unstable mechanical properties of differential pressure casting aluminum
alloy long arm parts[J]. Special Casting & Nonferrous Alloys, 2021, 41(7):909-912.

(0 TN 0 58 LB BRI SRLIL SRR A 2009, 510 16,
o\ — o 3 - [7] LIW, LIS, LIU]J, et al. Effect of heat treatment on AlSil0Mg al-
14 ht Hﬂ‘ﬁk 6 h Hd‘ ’ jt/l\)ra IEJ E"J %ﬂ% %%ﬁj\%ﬁﬁ%ﬁ H % loy fabricated by selective laser melting: Microstructure evolution,
17 5 Hﬁ]%}% %[3 YR T Akt ﬁ% ] *ﬁ‘ H A F0RE E&/ﬂ\: mechanical properties and fracture mechanism[J]. Materials Sci-
%%‘rﬁﬁ?ﬁ%{io ence & Engineering, 2016, A663:116-125.
(81 XM 3T, B L B 28 W Ak B X O 38 X4 fE AISi1OMg & 42 J) %%
z % X & PERE 5 ALSUN I [ )45 B 9538 B €625 42020, 40(5) £ 523-525.
(1] . ERE AR50 SW O HREm ek kot [0 SR TR ISR T6 A SRR MOGR L AISILOMg & 52
ST B8O, 2016, 36(4); 478-483, LA Ty 2 MR RE B9 R AL B T2, 2020(10) : 1-6.
[2] LIXP, WANG X J, SAUNDERS M, et al. A selective laser melt-  [100 BREEI0SGHEML A 60 £ B b4 R0 P LML A6 0 5637 ol i AL
2012.

ing and solution heat treatment refined Al-12Si alloy with a control-
lable ultrafine eutectic microstructure and 25% tensile ductility[ J]. [11] DUTTA B, FROES F H. The additive manufacturing (AM) of ti-

Acta Materialia, 2016(10); 10-14. tanium alloys[J]. Metal Powder Report, 2016(72): 96-106.

[3] WA AL LS. S OB MR SR M R oy L2 KIEBG ARG BRARE  S5 E DCROBI AU Z1L205A & & T 2R
RS % RIS S8R . 2015, 48(11) ; 38-42. PEREBFIELT AR 8538 B 64 4, 2019, 39(4): 370-373.

[AT GFIEBEE 55 AR 0053 ZL205A A4 dl gl e pgngpp  [19) SUPRIL BORER ZL205A R bt i & @ 0Bl S LI e
FELTLAS R 3 A (64 42+ 2005,25(2) ¢ 75-78, 61. SMLEA, 2009, 37(11); 10-12,55.

(51 % Jo S 6 A 4 bR 15 R DM, JE 5 R By Tl sk ikt 14D WCURAG A b T A0 T 1) 52 B AL DKL - 7 0 K
2012. 2, 2016.

(6] X &0, STy, JnT . 2. 4 I B4 b il s 2595 15 5% 4% b H1 IO R 5% (w35 . x| 1)
909



FERR 5 I MR (5 4

2021 4F5E 41 B T

A356 R A SR A B AT 085 1 vE g . Wi 3 1k
SRR AN TR | T P N TR SRS e SB A A 1]
Mg, Si #fJ& T A] $A 4k 55 A0 AR o 28 40 A8 i Ak 2R A 40 2
JE AT A A B BT D) 24 PERE ) FEPE RE L T k1 BB
AL T RE . A2z Y . 22 A B R
8% 15 R0 37 45 & AR T2 A R AT T B R P b
S PR 10% DL b PR AR E 25% DL b R RE R R
WA BN ERIE T2, biE ENIMNE
Tolk Wy B R R I 22 e b5 i T2 A A 4 B
T RN BT ER 1 O SR IR E R A AR BT Z —.

AP ER X R FH 2 T 8 i 1 A356 A & K4
VERE R e E (BUHLSRE S 290 ~ 330 MPa, ffl K TN
3.5% ~13.0%) 1Y [ &, {K e A356 a5 4 8 14 10 ) 2
PERERR 5853 T2 Kb B T 204 40, ik 55 AL VA Ak
AW AR S A LA B R DG O R T I 2 G B 1 1
JBE a3 A B BRI O s 8 Bl 4 A 4 2R
A T T S5 55 T B 7 b TR & W #R 2
JE A AL AL F Y A356 A 4 Fl 25 s 5 i 120 i 1Y 48
B K A AE AL SR AL T 2% 0 0 B 4 L 55 ik
B3 Soxk ey 2 VR I 52w, AT 23 A 5 8 48 A e KB
JIEEREA TG E 1Y E A .

1 XeF*

1.1 FEEKEHNHE

KM BTN A356 A 4. A356 FRA 4k X
J63 B AR AP e R0 R BEL I 303 0 ORI . P R ORS R o Ak R
Bk 730210 C B [E] K 25 min; % A Al-10Sr Hia] &
47 oAb B, b PR BE S 730210 CL,Sr A =N
0.02% ~0.025% ; % Fi AI-5Ti-1B v i) 4 4 40 4k &b 22
REFEYE R 730410 CL,TiMA®EHR 0.13% ~0.16% ,

K 4 Je Y 2% TR 5 1. 25 TR B a0 DR TR IR
730+10 C, RS & J1 M 0.15 MPa, 45 & JE J1 0 0.2
MPa, #£ 14 A356 fAH & KEMFMHMLI T Z,

R1 ABSCHRAEKEHNALETEZ
Tab.1 Heat treatment parameters of A356
aluminum alloy long arm
[7 ¢ Ak ] 255 b
A PR BE/C R E] /b ¥ 300 50 Ab PR/ C RIEL E] /b ¥ 35 X

2%

54045 6 K& 170+£5 6

1.2 AHENHERBHMALNE
W7 1 IR SR A 4 1R 12 e S il 1 RS B 58 KR A6
REL, 4 46 mm [ AR SR A7 P86 S L o
Wy A PR R e 1 A s B 10 IR 3) R A AIR A it
AR 0 GRURE 4 . FE 3 MRS E N 324 MPa,
K 13.0% FE 4 MHTHLSR B 298 MPa, fift K
910

N 3.5%,

S LB AR AEE 11 3 S W AR A [/ —
HRAPL i L ke 2 FRE 4 B TR — R iz 3 A L B
FERBEE LR 1, SR FIRC 4R B L2 40 8 20k 52 5 i
SR AR TR B0CR 0.5 % 1 S0 T80 R /K 785 Y003 Tl s T RS 3
YWk T )5 75 ZEISS 4 A B B T W48 H B 4l 41
Jn] REAFTE I S AL R AL e J% AR A I 4 FL S BB . TR
Quanta250FEG R4 4 i 55 T WA B9 W DTE 30
—

A1

RHETEHA

Schematic diagram of the sampling specimens
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Fig.2 Microstructure of specimen 1
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Fig.3 Microstructure of specimen 2
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Fig.4 Fracture morphology of specimen 3
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Fig.5 Fracture morphology of specimen 4
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Fig.6 Fracture morphology with gas hole defects
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Fig.7 Fracture morphology with oxide inclusion

in specimen 4
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Fig.8 EDS specimen of oxide inclusion in the No.4 samples
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Fig.9 Macro-fracture morphology of shrinkage porosities
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Fig.10 Micro-fracture morphology of shrinkage porosities
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