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XRDHE{TABR S ECELAIZLLII6 & =55 181N,

AR R HITTOMAIE . BIEREEN
(535+5)°C, {REATEAL0 h; FEKEEFZEIEVNTF10s,
EEK AN RII50~60 C7K, JKAPRIEATEH4~5 min, A
MREN (175+5) C, FEASEHR6h, BP=E.

FrE MR, B, VM E, £/
1 mLEEE +1.5 mLiEER +2.5 mLERER +95 mLEXIBK
ROARE TS, BEIRATEN15 s, AEEBRBWET
%, fEEPIPHOT 300E!£HE MR EMEil i BHRE
43, RFIQuanta FEI 40037 & 5943 B E I H&ESIAY
FREFH— IR DT o

X FARE D AR FES I TRIRK I E,
N IR VA==gI 2= VAR5 =V |: RS =2 il
40 mm, FEEHERHN6 mm (WNE2FFR) . £DDL50
BBF At IO, _ B TR, HEERE R
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BziRe, NiieEmeED B LUAEI344 MPa.
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335 MPa. 315 MPa. 324 MPa, BKXE5E5 5
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®1 ZLUN6EERITIZSH
Table 1 Casting technological parameters of ZL116 alloy

WA AP (REVEE 22 B AR
[ A4k R /kPa 500 -60
DETEIRIE/C 720+£2 7202 720£2 7202
eV A/ 2
BRI °C H H H H
T (mm - s™t) 100 100 100
FERESE (mm - sT) 100 100 100
FEHIIE J) 2%/kPa 35 35 35
2% St a] /s 120 120 120
gk P T5 T5 T5 T5

w2 ZLIGAEHSY

Table 2 Chemical composition of ZL116 alloy Wg /%
JTLHE Nd Ti Mg Si Be Fe zr Cu Zn Mn Sn Pb
BCLCf  0.02/0.05/0.1  0.20 0.45 75 0.30 0.02 0.05 0.01 0.01 0.01
AL 0.02 0.22 0.43 75 0.31 0.05 0.07
iREE 2 0.05 0.23 0.44 7.3 0.32 0.06 0.06
3 0.11 0.21 0.44 7.7 0.31 0.06 0.08

Sk N =2
Fig. 1 Plate specimens

B2 fufiimie

Fig. 2 Tensile specimen
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Fig. 3 Mechanical properties curves of ZL116 alloy with different Nd contents

(a) 0.02% Nd

(b) 0.05% Nd

(c) 0.10% Nd

E4 FREINdTTESEZLIE R ZEERTHESHD
Fig. 4 OM microstructures of as-differential pressure cast ZL116 alloy with different Nd contents

(a) 0.02% Nd

(b) 0.05% Nd

(c¢) 0.10% Nd

E5 AREINdTTESEZLIE S RERTHESHD
Fig. 5 OM microstructures of as-low pressure cast ZL116 alloy with different Nd contents
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AR, XINTTES20.1%WT5HAMEEZLIEE S
IR TERIE D . B9RZLIIeE B ERREHIE

HEMUEE, E1089ENNIEEESITER. BT
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(a) 0.02% Nd

(b) 0.05% Nd

E6 FENTERESEZLI6SSEFRTTSHUMNEFER
Fig. 6 OM microstructures of differential pressure cast and T5 solution treated ZL116 alloy with different Nd contents

(c¢) 0.10% Nd

(a) 0.02% Nd

(b) 0.05% Nd

(c) 0.10% Nd

E7 AENDTEREEZLI6SSEERTTHRAEFER
Fig. 7 OM microstructures of low pressure cast and T5 solution treated ZL 116 alloy with different Nd contents

X500 50pm

(a) JNd

X500 50pm

(b) 0.1%Nd

E8 ZL1165=ToRMREHESIHIRER
Fig. 8 Eutectic Si morphology of T5 solution treated ZL 116 alloy without and with 0.1% Nd addition
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E9 zLueaEMSHENEE
Fig. 9 EDS point scanning of T5 solution treated ZL 116 alloy
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E10 E9FEMRAIXIHAITTREDSHHTLER
Fig. 10 Atomic contents of elements at zones 1 and 2 in Fig.9

3 #&1e 324 MPa.
(1) ZEETFZLI6A SRR (3) BENDTREERS, ZLUGEZAYRK
825 BEMRANEE. EH. BAEST ZAS@BJEZT;E'E%, %Ndﬁ%%%%al%ﬁj, SRIRBE

(2) NGRS BOES, ZLeany o BE B0 BERER, ZLSSRICHS

\ = LA . SHORAILIAR4.8%. 4.5%. 3.7%. 4.1%.
EEOIEZIRE; UNGTRAEA0I%E, DRRE DA
. F. 5. BERLS, 2168208 (4) NETRTRGHISURSHERE, AILURGS

=T > AT : A S YoVeb
EasioRaLUAZ]344 MPa. 335 MPa. 315 MPa. FRSIEAEIX, ZLU6E SRR — IR .
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Effect of Nd Addition on Microstructure and Mechanical Properties of
Z1.116 Alloy by Counter-Gravity Casting

HE Yi-ke', ZHOU Zhong-bo', LIN Lin', CAO Bo-jun?, LI Xiao—jun', HUANG Qi
(1. Xi'an Supercrystal Science &Technology Development Co., Ltd., Xi'an 710016, Shaanxi, China; 2. Jilin University,
Changchun 130000, Jilin, China )

Abstract:

The effect of Nd addition on the microstructure and mechanical properties of ZL116 alloy by counter-gravity
casting was investigated by means of OM, XRD, SEM and tensile testing. The results showed an increase
in tensile strength and elongation when the Nd content was less than 0.1%. Nd element distributed around
the eutectic Si resulted in the growing eutectic Si phase hindered and the stripe eutectic Si transformed
into granular shape. So it can be concluded that Nd addition can modify the eutectic Si and promote the
spheroidizing of eutectic Si phase in the ZL116 alloy.
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Nd element; ZL116 alloy; counter-gravity casting; mechanical properties; microstructure
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