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Abstract: The effect of near liquidus squeeze casting (NLSC) process on microstructure and mechanical properties of
ADCI12 alloy differential support was investigated. The results show that uniform globular crystals are obtained by NLSC.
With the pouring temperature increasing from 595 to 625 °C, the globular crystals grow into rosette crystals or dendrites,
the average globular coefficient (AGC) decreases and the average grain size (AGS) increases, leading to a reduction of
tensile strength and elongation. The dimple quantity decreases, meanwhile, the quantities and areas of cleavage planes
increases in fracture appearance. With the increase of pressure from 90 to 180 MPa, AGC increases and AGS decreases,
leading to an increase of tensile strength and elongation. As the holding time increases from 10 to 25 s, the tensile
strength and elongation increase slightly. The optimal parameters of NLSC process are pouring temperature of 605 C,
pressure of 150 MPa and holding time of 20 s. The globular crystals grow to the twin rosette crystals easily due to the
flow of metal.

Key words: near-liquidus squeeze casting; ADC12 aluminium alloy; aluminium differential support; globular crystal,

mechanical property

HEEWE: EXREBRRHEES U H (2013DFA50420)
IgFs BEA: 2014-08-05; 1&iTHEA: 2014-11-16
BIEEE: NI #0%, WA Wif: 0451-86392557; E-mail: jizesheng@hrbust.edu.cn



$25 B 6

AR, A IEBOARLRBTEE L 2N ADC12 856 4 A WAL SR SRR 1K 5 R 1429

B e e — Pl B VR AE LB ) VE T 4 e
[ (1) 56 b R BN ), B it LA 18 T s 2
TR AR S FER BTN, A WA AN
[ Jok o e 5 A L S e, 360 T A R AR R
B A HIR, BTN/, SRAF ]
FERE BB SRR i v, A, 3 it 1) 235
JER SR . T e R v A RN R 8l 77,
KRB /Nt e (R AR ALARRA LSS ALEE BB . 5 55
T I T AT KR RS () B R i SR
HERGM I AL B, 5 OB S A TEAR I il i
[T I, TR e o 1 o R R TH, USRI did
(0 E AR TR = o DRI, )R R A i b2
R P TV R ss T, Je R . s b
DA B8 (1 22 R 5 Bt I Pt L, SRS
B AL A1 HGT e B 38 AR CF BN D

50 IR i S R T L Ng, RN, IR T RAIE
JEJysE b AR, DRI, ARG I i 2 1 %
(FIevEiEE . YOUN ZPNERAE 700 CIFEHE K
BUSE 5t A356 (W& R sl gt id i, e
SIMAZIRE A 615 °C. GOH Z5UONEpayia i
700~ 800 ‘C FHFFY AZ91-Ca BEA &HIRHEIES S
TIEEVEREI R R, EA S RHLIRE N 595 C. F
[F] AN s 5 de 32 R 42 5 i AT e 2 IR] PR T
DAO MBS T AlSioMg MEAFF [ A4 R 51 T2
XM RER M, HPEE R 570~580 C, %
B e IIRARERE K 595 °Co R R T, %
TR AE T O 2R B ORI ST AR A28 o FEASHIT
FUPRRZ WA LB 51 o TR S B R 3 11
PRAALE T TE T HE &1 [ SRR B0 R kil SRAGERR
ML, RIS, RGO A B w2 e Rg. R,
WFFUT AR5 M 85 8 ARV 4R A ) B N AR

T o
B SOOI TR IR AR A, RN

NP RE R S, RAFRIE I 1 s, A
SO R A 2B s g B 5 s, IFoF
FURTEMR L TRSR. ORI N DR S B S R U T
FPEREMIEMD, JRERBURAE T2, My min s
SCRAL ML RES AL SR AR -

1 X8

AHFFER ) ADC12 554 a4k 2 150y O 43 50
4 Si10.56%. Cu1.91%. Mg 0.21%. Mn 0.28%. Zn
0.55%-. Fe 0.85%, Hixh Al. it DTA 7305

H ADC12 546 4 HHAR 2l [ A AR SR B2 R 592
1539 C. ADC12 fa&aAr sy FHi S 720 °C,
NI 1.5% RS ) S SRt 771, $64E 5 min,
FHE S min, FrHLEA RN ERRE, s BRI
A oSG 7E SCH—350A 2 ) B 5% i it L kA 7
PR B Ol 250~300 C, HEVEHE N 0.1 m/s.

PLAAE N A B S B R, I a5
3 mm FIARHERAARIREE . B 1 BT Rl Bk B
B PG WDW—200 85 g ikge WL Bt R
RGBS T S0 K Ik D HE T s s,
1%HF (T i3 B0 AT Sl 70627 W Alse AT 2
HEMEL . R E 7 B A Image—Pro Plus 1155k
AR R d KRR R E L pe THE AKX (DA
(2))5)?%[12—13]:

a-22] 0
T

4nsS
= 2

b SOMERIRE MR C BRI A 1
(ASACVEIE A 0~1, BEBRET 1, BRAR Sl 2

140

(a)

(b)

S R S R AN S E VALY E Stip e O DA
Fig. 1 Schematic diagram(a) and specimen locations(b) of

aluminium differential support (Unit: mm)
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Microstructures of aluminium differential support prepared by NLSC process at different pouring temperatures: (a) 595 C;
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Fig. 3 Effect of pouring temperature on average grain size and average globular coefficient(a) and mechanical properties(b) of

aluminium differential support
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Fig. 4 Fracture microstructures of aluminium differential support prepared by NLSC process at different pouring temperatures:

(a) 595 C; (b) 605 C; (c) 615 C; (d) 625°C
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Fig. 5 Microstructures of aluminium differential support prepared by NLSC at different pressures: (a) 90 MPa; (b) 120 MPa;

(c) 150 MPa; (d) 180 MPa
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