#5030 B T M
Volume 30 Number 7

rERERERFR

The Chinese Journal of Nonferrous Metals

2020 4 7 H
July 2020

DOI: 10.11817/.ysxb.1004.0609.2020-39545

HREEEMETEESHE ZL114A 5%

=% T 4 RE A2

A, P EAr, 3

LA LR

B, B

2, 229

(R BT RS BUEhliE TR, ®E 330063)

B E: RARSZERGIE BRI FBERE 522 Nl ZL114A &aulke, Edem. AmBs. ik
DR SEHAR T BRI 5 220 HAs 22 551 ZL114A & EMHE S JLRRTE SN s iRIG VR RE RO . 25 R
1. BEAEBER S Z RGO, &ERPIAEMAS SRR AN, BRI R A an /N SR, SRR RS
R K AR R 1 A EORORE R B 38 5 [RIIN ZL114A 5 ) e I s AR 1R REAS 31 56 25 s 4[] [k 2209 90 kPa I,
HAGAZ I 187X 2] 100 h )5 & @ uURETI R I, R A TE & U 0.21%.

KR ZL114A & HASEREE: BEEZE; MOAN; SRk

NEHS: 1004-0609(2020)-07-1535-09

FESES: TG249.6

NSRS A

b B R BRI AR AT Y R H AR 8, AT
SRR R R R OGEY . BT A EsR )
PE, R IFHETERE UL MM SRR i, RS
S N T B TR SR TR
TR, 2SR S5 oot e L i P R A
Z, MEEHEA S SN EIRERTIA L —MREEER
A AT, B AT A ST T EAE
RS SHR. JEthRs. WIRRES T, B
TRFERR, (BT HAE SR 6E 77 H 0T R
B LIU ZPE R TGRS S LR E N
100~210 “C. 545N 777 150~300 MPa | (1) = iz 175 4%
1T, RUATERE A FE 58 A0 Q F o 4L [RIAA7E
2 S EUR I RA 4 1 iR I A8 1 B T R i R R A
FEHFEIMR ST T ZL107 &4 1 iR A vk
A, RIASMIST ZL107 &4 mnia B IS I%E AR G
FEAAT N A B, 8RR R TR A
HH La X ZL205A &4 (1) sl i A2/ E AL 52,
R ZL205A A 4200 La % i b3 5 A A i AR Tl e [
ik, HAE La &84 0.3%(0 & 750 I Fa s di A 4
LB /M

ZL114A & &fFR%IEmEEmitE, BAhR
(I e e A RED 13, B 22 R A I R — FMIRE
AL, R ) S EE IR, BT AR AN L
R B SRS EH, REaE IR S MM RE R )

BRI DR A N T A v T R R A TR
ZLI14A B850 . sl e B 2 RS 7E
RUEEE S AR PO R AR RE E, WAL 1 B R A
FHRE TN ZL114A &SRR, R0 2 5nr)
A TNy 600 W IR, [EE HEE 735, ZL114A
A MAEEERWIE R, FEEEE K 18 350 kPa I fifi
1K FIEAR o

HHT, K& 550 325 22 I it 1o i o it [
JE D15 R A A 1) 1 M R I R R HEAT T A
B!, E A 2 TR A AN IR PR [ 2 0
G A SRR B TR IEEUD, R
250} LA 22 IR A A A8 A 4 v im0 A P R S T PR F TR
WARIE. Frih, B ZL114A &41E A ST 7 xt
K, WFICEEE RN B Z RS ZL1I4A A& miE
RS PERE I REE, B N AR I AR T R R AR
Ji B 5 A T BE R A A SR R Bl SRR S

1 SCI§

KH VCPC M7 Z it & il %% ZL114A &
SRFE, B RN RGRER, B2 FoRysei i
BT 2k,

B AEFER, SMERSTAER 45 mmX210

HEWME.: EHFARRFIEESTIIHE(51861027); TLIEA LA R A% HIB\ #E T H (2018 1BCB19001)

WHsHHEA: 2019-09-07; f&iTHHA: 2019-12-18

BiEES: & R, @lFEdZ, Wt dBiE: 0791-86453167; E-mail: aimulalg@163.com



1536 hEA O RYR

2020 427 H

El1 HEEEEGRERGRER

Fig. 1 Schematic diagram of vacuum counter-pressure casting
equipment system: 1—Upper kettle; 2—Sample; 3—Clapboard;
4—Down kettle; 5—Rising tube; 6 —Molten metal; 7—
Regulating valve; 8—Vacuum pump; 9, 10—Gas jar; 11—
Switch valve; 12—Intake pipe; 13—Sand mould
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Fig. 2 Experimental ideal process curve
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Table 1 Vacuum counter-pressure casting process parameter table
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Fig. 3 Microstructures of vacuum counter-pressure casting ZL114A alloy under different solidification pressure differences: (a) 30

kPa; (b) 50 kPa; (c) 70 kPa; (d) 90 kPa
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Fig.4 Schematic diagram of interdendritic seepage model
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Fig. 5 SEM images of aluminum alloy eutectic silicon under vacuum counter-pressure casting at different solidification pressure

differences: (a) 30 kPa; (b) 50 kPa; (c) 70 kPa; (d) 90 kPa
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Fig. 6 Effect of solidification pressure difference on high
temperature creep properties of vacuum differential pressure

casting ZL.114A alloy
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Fig. 7 Eutectic silicon morphologies of vacuum counter-pressure casting ZL114A alloy after creep rupture: (a), (b) 30 kPa;

(c), (d) 50 kPa
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Fig. 8 Creep fracture morphologies of

vacuum  differential  pressure  casting
ZL114A alloy sample under different
solidification pressure differences: (a) 30

kPa; (b) 50 kPa; (c) 70 kPa
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Effect of solidification pressure differences on
microstructure and high temperature creep properties of
vacuum counter-pressure casting ZL.114A alloy

HUANG Peng-peng, LU Gang, YAN Qing-song, LIU Hui, YAN Yu-ping

(School of Aeronautic Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: ZL114A alloy samples were prepared by vacuum counter-pressure casting technique under different
solidification pressure differences. The effects of solidification pressure difference on the primary phase structure,
eutectic silicon morphology and high temperature creep properties of vacuum counter-pressure casting ZL114A alloy
were investigated by metallography, SEM and high temperature creep performance tests. The results show that as the
solidification pressure difference increases, the primary phase structure of the alloy is remarkably refined from coarse
dendrites to fine equiaxed crystals, and the eutectic silicon is also transformed from a coarse needle shape to a small short
rod or granular shape. At the same time, the high temperature creep property of ZL114A alloy is significantly improved.
When the solidification pressure difference is 90 kPa, the alloy sample still has no fracture after the creep time reaches
100 h. At this time, the deformation of the sample is only 0.21%.

Key words: ZL114A alloy; vacuum counter-pressure casting; solidification pressure differences; microstructure; high
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