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Fig. 3 Metallographic structure of Al-4.4Cu-1.5Mg-0.15Zr-xV alloy

E4ABVITENMAGESENRINZN. 1B
EeREST AV TASEE, Al,VESEE
BREEBRRNEMRA o (Al) AGSERIEM
Bz, BIMREMUARRRETRZEE, RS T7TEZ
R, BRI REHERE, AU TRE. BT
VITERINMA, TEEEFEMT AL VEY, ZEN&
&R 9Fd-3m ( Cellpyyy=14.568 x 14.568 x 14.568,
<90x90x90>) 5a (Al) HREEEFmM-3m
(Cell;;=4.049 x 4.049 x 4.049, <90 x 90 x 90> ) AE—
BER, BEHERELERN, F—EEE L F
NeENIRSSF Az, ERMTENIER. VITx
NINE 2R, SHAILWVIBEMANELEZ, SREER
BI554E Bz OBIER . CuRIMgMITT=1EALL VAT (
5) BNENE, (@#H T Al VAERRK, MmiEmnTAlV
BTEE, ST REEZZD; BZIRE, &
FIAERIRFEAMRIGNN, Aifedtairis, WE3f,

MEISFIE4FT LAY, Al-4.4Cu-15Mg-0.15Zr&&
ANIOVII0.2%RT, SRR RS

2.2 V aENESHTHENSID
E54Al-4.4Cu-1.5Mg-0.15Zr-0.2VE £ I FIRET
MXEED . EESbFILIER, VIRFES
@A, VIRTAIFBRERK, BHEFEELSVIT
EERFBULRIT. BTA-CURASHEAFREES,
Fim FCUTTRTAIFRIARBRER/N, FTLAEEScth A

LIERE, CumREERETRFL . ESdAMgT=
M5, NEFTLELR, MgmERASHERRGE
£, BBV ESHAERA. HEEATUSE, £RF7E
BEFEEMgITE. Cut=UNPEVITE.

E6:9E& £ Al-4.4Cu-1.5Mg-0.15Zr-0.25VEFI S,
BTHRFAGETHALSEEDT. RI2X K
REIMPB=AEFTHEE ST, TUEL, kB
Al V. Mg. CustXx, HTageRAl. VERRBKS
M5AL. Mg. CUERBICEMBINTR . R2HEE
RIS RE D MRS BRI IR, Sigeaig o,
X LIRSS ZHERER D IHALL Cu. MgTTE=ER .

130

120+

110

FRLR A/ pm
o o
(=] (=]

[~
=3
T

~
=3
T

3

0 005 010 015 020 025
VILRRIR/%

E4 Al-4.4Cu-1.5Mg-0.15Zr+VE SRR
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Table 2 Number of cracks in hot tearing test bars
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Fig. 11 Hot tearing morphology and microstructure of Al-4.4Cu-1.5Mg-0.15Zr alloy
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Effect of VV Element on Hot Tearing Properties of Al-4.4Cu-1.5Mg-0.15Zr Alloy

TAO Cheng-chuang, HUANG Hong-jun, YUAN Xiao—guang, ZUO Xiao—jiao
( School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 100870, Liaoning, China)

Abstract:

Al-Cu alloy is very susceptible to hot tearing due to its wide crystallization temperature range and developed
dendrites. In this work, an attempt has been made to investigate the effects of V element on the hot tearing
tendency and microstructure of Al-4.4Cu-1.5Mg-0.15Zr-xV (x=0, 0.05, 0.1, 0.15, 0.2, 0.25) alloy. The results
show that Al-4.4Cu-1.5Mg-0.15Zr alloy with no V addition has coarse dendrites in the microstructure; with
increasing V element, the crystal grains of the alloy gradually become fine; when the addition amount of V
element is 0.2%, the microstructure is uniform and the crystal grains are nearly equiaxed; when the V element
was further added, the grain coarsening phenomenon appears. For Al-4.4Cu-1.5Mg-0.15Zr-xV alloy, the hot
tearing sensitivity coefficient HSC is consistent with the grain size change of the alloy. As the alloy did not
contain V element, there only is small amount of intergranular low melting point phase in the microstructure,
which can not form enough liquid film, and thereby the alloy has the highest hot tearing tendency and the hot
tearing sensitivity coefficient is 1.64. As the alloy contained 0.2% V element, the low melting point phase
between grains of the alloy obviously increases, and a large amount of liquid film is formed between grains.
Therefore, the alloy has the lowest hot tearing tendency and the hot tearing sensitivity coefficient is 1.05. It
is implied that the optimum addition amount of V element is 0.2%. The effect of V element on Al-4.4Cu-
1.5Mg-0.15Zr alloy has mainly two aspects: one is to refine grains; the other is to promote the formation of
intergranular low melting point phase and a large amount of liquid film. As a result, the hot tearing resistance
of alloy is significantly improved.

Key words:
Al-Cu-Mg alloy; hot tearing sensitivity coefficient; V element; microstructure
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