¥50% HTH
2021 4¢ 7H

WEERMBEIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.50, No.7
July 2021

E7Z Cu-9P S &GS EPFEIEMME

WEE, MRk, 254, FER
LIk R BRI E TR, 107 M 121001)

8 E: VIR Cu-9P &4 (FLEDEL, %) AXER, 5L T 973 K i [ 7 Cu-9P 7L N I iR 7%

o IR AR AR

SEIGAS 3 T R B VA MRS BB E 4121, SRA ZEISS Axio VertAl &4 S . i 7B (scanning electron
microscope, SEM) Xt [E HLURAT T 40 H1. WA KD, [EZS Cu-O9P & & 7Rl AR, BHAE TAMN B A&, [El S I
Cu-9P &4 5 TR BAAR CugP, [0 L TH A VY 5 S BURL AR AIP. B145 T [ 25 Cu-9P & & EARm ik vt i, 18

IR T SR S AR A R A .
KEIF: [EE Cu-9P A4 WAEH; WBRTHE; AP
hEESES: TG146.1°1 XEEFRIRAD: A

XEHS: 1002-185X(2021)07-2421-07

AL AI-ST A &R AR AT Fo 45 SRR
AIP S AR S B (TR, 1T Cu-P & 42 =2 45 o il £
AR 7 el L (ER L ALLSTE 44 Cu-P
& )E, YIRERRS B 2025 um BLE, 4
ik g: ARG A/ AR R o T A8 0 S iR
AIP [ R~ 853 KT 2 pm ™2 2

REERT NI TAERT LUR I, T 4] e, A
W = AR TR AE AR T A . A AR DL T 4
R R 2R S5 T7 T, 6 T el 28 A ] Sl e T A%
JEIT AIP KL R SRR 45 T R I E M, MR a RS
BRI BRI NP Cu-9P & 4748 Al-20Si
B G I 0T I R SR 5 Z A B R R R AIP [ RS
¥ 40 mm><100 mm 148 B4 EE H T A RE AL 2 T
10 pme XA TAEZR /AT T 320 AIP R 1) B2

H Cu-P &4 ntidt 35 Al-Si & 4 k4748 oAb 35 7
i, Cu-P &4 1A Al-Si & & Fa RV i B Ut PR T
PE¥5 Al [iFNIEK AIP. HF Cu-P &4 1A Al-Si
B eI RE EAE T AIP (TR R, BT DAL AR 5 )
AIP R5F, Wh4i5EE Cu-P &4 7t Al-Si & &R N I
fil ik B, E T TH T T A WLAROE, ik, ASCHEESE
[EZ Cu-9P & & M VAL AR, A Cu-P Hifa]
A AT 3t 5 ALLSE A a Rt AIP Bk R <]
BRI B . KT IR Cu-9P &4 VRS AR i s fi it
T, WGTE Ui

1 % I

%5 HEA: 2020-8-23
EE&WE: BEXAARSESE (51674138)

¥ RF N @10 mm>B0 mm ) Cu-9P & 4 i\ 11 22
W, WHAE] 700 'C, B 700 CHIG, fRiE. &9
5min B 1 ANEEE, ONK S, BRIRE T Cu-9P
B e RS BB EE . BUEEE OO R 4
FHBUEE, B RVAME S Cu-9P &4 HA, M Am/it it5
B4 Cu-9P A& MEMIRSE v (gmin®), J Aam hy
Cu-P &4 EAMME, Am=mph(re®—r?), rov v ps h 5>
AINEZS Cu-9P BEHIE A5 ARG A0 5B
FE . SRR &AL Rk QBRI TR 1, L Axio
Vert Al R &AH BBt M2 A U5, MM
(SEM) Fpf 5 fIREREAY (EDS) MAREE R & &
w500,

2 SLIGZER

2.1 BRRERE

i 2% Cu-9P &4 7E 700 “CARHA 1A b i s 75 ) B
iR 1 Frs. HE 1 AAL, Cu-9P &4/t 700 C4H
ISR AR, VARRBEEAFCE 2 MEE, oAl I
BFIE]A 5 F1 25 min, XA B 2 5 0.52 Al
0.84 g min™. AN I 30 min J5, [ Cu-P &
SRR A R E Ty 208, HE W REAFEIT TR
R
2.2 575 Cu-P EEHLN

Bl 2 Fios NEEAS Cu-P B& I X AT i g 1
FIRIGH R S A

B 2a () X BHERATH (XRD) 0 #rés Balsn, 4%

TEERIY: Wb, 55, 1993 44F, fid, 107D RFMEbRES TR, 07 fiJ 121001, E-mail: 2568951089@qq.com



.« 2422 - W EMES TR 3550 %
1.0 ) SEM HE 5 F1 EDS Ju & [ o A i 3 A -

05 . 3a TG AHL MG CusP A, KEIRELR N
= 06 12000
E n O—aCu a
= 04} 10000} O cup
>
8 8000}
0.2+ ] =
2 6000}
0.0 PR S SR O, i, | §
0 5 10 15 20 25 30 35 40 45 50 55 60 £ 4000}
. O
tmin 2000 i
0 Tz %
B A S R Tt A 1] F A A 2R

Fig.1 Change curve of dissolution velocity (vy) with time (t) 1020 30 40 30 60 70 80 90
& Cu-P &4 2 ZAF/E CusP A1 aCu AH. CusP #H
I aCu AHFEZS K AT Wi 2b AR FiR, BRIEM
HEUNHIE CugP, JZMIAIFIHZ0Y (aCu +CusP)
s

gr b, SEIR T S Cu-P &4 EE R HEIE M
¥t CusP F1 7 2 AH ] CaCu +CugP) Ft i 2H 2L 2H k..
2.3 EEEIHR

Cu-9P & 410 700 “C 4RI 74 v i i 72 v K

(WQ) Jii fry e [E 4H 41 n 18] 3~ 6 Fim
2.3.1 3t CusP X 18 & 34 Al 48 K2 #75 Cu-P & 4:i XRD [l K & M8 J

WA TR 5 min, (ScypyfLeay) iz WQ ZHZ1 Fig.2 XRD pattern (a) and OM image (b) of as-cast Cu-P alloy

SRRy

Signal A= SE2 Date 11 Dec 2019 Date 11 Dec 2019
Mag= 200X Time :11,24:28

Al Kal

Bl 3 HEAR S min B E R (Sicu-pyl/ Lan) BT 7K 5 (WQ) %t [ 4141 SEM IR F1 EDS JC & T 4 A
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interface (WQ) after dissolution for 5 min
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Fig.5 Solidified microstructures (a, b) and the EDS quantitative analysis result of position marked by “A” in Fig.5b (c) for near Sicu.ry/La)

solid-liquid interface (WQ) after a dissolution for 35 min
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(aCu)e dissolution and (CusP)e falling off, (c) primary CusP falling off, and (d) single-phase CusP dissolving
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Study on Dissolution Process of Solid Cu-9P Alloy in Liquid Aluminum

Jia Xiaoliang, Chen Shuying, Li Qingchun, Chang Guowei

(School of Materials Science and Engineering, Liaoning University of Technology, Jinzhou 121001, China)

Abstract: The solid Cu-9P alloy was as the research object, and the dissolution process of solid Cu-9P in molten aluminum at 973 K was
studied. Through static dissolution and water quenching experiments, the solidification structure that retains the dissolution process
information was obtained. ZEISS Axio Vert.Al optical metallographic microscope and scanning electron microscope (SEM) were used to
analyze the solidified structure. The results show that when the solid Cu-9P alloy is dissolved in molten aluminum, with the extension of
the dissolution time, single-phase CusP is easily formed on the side of the Cu-9P alloy on the solid-liquid interface, and the front of the
solid-liquid interface is enriched with particles and layered AIP. The dissolution process of solid Cu-9P alloy in aluminum melt was
summarized, and the root cause of the slow dissolution rate was revealed.
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