20224 SE12H/8E71E

sEse /OIS

AlL,Os/AlI-Zn-Mg-Cu $EEES#HIY

EEEN:

XM (1985-) , B, K
B, HIm, HRBEAM
B R 326 T2 , E-mail:
465796069@qg.com

FE5SZES: TB333
NEtFRRAS: A

W EHHS : 1001-4977 (2022)
12-1537-05

HEIH:
ERELAATH RN
B (2018YFC0309100) ;
IhEeR ‘FEIE
REIRE.

WS HER:

2022-03-22 W ZI¥FE,
2022-05-07 WEE1TFS .

B SEREAS

iKiE, #1535, ‘e
CTARERARIRIZEE, STAMMN 221000 )

WE: RAEEISEHE TALOJAI-ZN-Mg-CUlEESE SR, HONTHEIEES
MRHMORBLF N ZEERSETME . LEREE: Al-Zn-Mg-Cud £ E(RAL I AHIRRL
2, ALO.FH AR IIE AL TAI-Zn-Mg-CuB EHIRKL . E P ENIEC FEE&ME
AORRE _HEMAT4ER, FITTHRELSRESIDH, ABEER T HiE AR ER
ba, BYIES T ESMERNSMRE. $5ES20v0l.% ALO/AI-Zn-Mg-CuE &K1 58
E. BEEISHEES 5 59361.70 MPa. 13.6%FIHV172, SiESEEMEMELL SRS T
35.42%. 130%%140.98% ., FHSEAMEIMOETERI-BREEME, MESESRINT
ORI 2R,

XigiE: ALOJAI-Zn-Mg-CulnEEGHH, PUFE; BHALR; N34

mEESMHEHESSRE. WNE. MEERKRENRFIRIRE
MELR, EMTMXK. REHE. BREL. ERBES LT IVRSREERS
R, SRFINGEENES B, MR IHNBATHILREES SRR
MABRFRE . BEHERENE; AN, BNER. SZERREMRIEAIR
HESHEARE. BHit, BRBMHCHIBEETAIRRIEEESMHNESEZ—, R
H T M ARREY.

ATT KEEESTHAINE, BUENEHIT XINTE, FETZE—
MHREHSTREHSERE. S WERHEAN, EEREWRER, X
$BE S HTHEIN TAMBRSEIR K HAR S SR RN 22 . WangE ASTAI-
Zn-Mg-Cu-Zriait{7 YIRS RIZ T2 . MERAFEMARERIE . MERASE
RIBEEERNALRE. EREE. EEMHRKEYEEZRS, FEMNIHULE
Z RSN E, MRS MRS . Ren™S AR ARETE
INLHE TSR EAI-Zn-Mg-Cu-Zr-ScEE . ERETH: TTEMF B/ NG
MA/NE_RRISARR, BRPFEMREA. (HERMITE .

FIEAIALL, BURERIALO/AI-Zn-Mg-CuE & AU AR 2 IERERIRS
MEARRRE . Fit, ERRTIES, RBR#EEEFE T TEaNER 8%
BALO/AI-Zn-Mg-CuEGHH . BXYESHHIEHITRSI RN IR, E2ERNF
EXNEESMHBIHMMABRIADFA RN, LIERGRIRS SR T W auRaIN A3
R=HEE,

1 EMESHEE

Y AI-Zn-Mg-CuB SEMERRRT R AIME , EUPNs (FEH
#, %) 9Zn5.80. Mg2.53. Cul.64. Mn0.20. Ti0.15. Cr0.13. Si0.05. Fe0.22,
FIZRAI ASEF o -ALO B R ESBIRUERAERABE, o-ALO,




bz
7"’ 585

BAIAISEMER HANEILFT7R . o -AlLOAJ I FR B 1E
29492 um, BEH3.8 glem’, GE >99%, MgiAIR
JE50~70 pm, fBE999.9%, (EABIEESMRIAYE
/J.LulJEEI}Eﬁ

El  o-ALOSIHISEMABLRIZIR
Fig. 1 SEM microstructure morphology of the « -Al,O, particles
ALOFRRITIRL IR, SEIB/RIAALOEH & T K
BBEBEBARAGMS, TR EE30 min,

AL SN EFET TIEMEHRTIE, BEFE500 Tkt
52 h, BEITEALOE . TRMEAIALOEH S
Mgt KRBT ASKERTHITERKERS, HPBkEL
10 : 1, #5&9200 r/min, BYE)960 min. ALOEfI 5
Mg R FMIII S EEEBFESMIRIINE S BIEE
REREDEAIL.0%, $5AI-Zn-Mg-Cud EEMET 4
E’JE%iHi%P\J FXEBEIFFHEZES50 C, Al-Zn-Mg-

CUBEBMENNBNL, FEeE=aRtE, SRS
MALOER SMgM FRIDAE R+, BXERE /T
ITRVARRE, FEREZR /9300 r/min, BHE/915 min, (&
EEEEE, RITELAZE200 %Eﬁ‘f)%&ﬁqﬂ
FHEHSAERY, BEIHSALOLAI-Zn-Mg-CuE
¥},

SFALOL/AI-Zn-Mg-CuE &+ REHTHIRIIN T, 15
ZJ®40 mm x 60 mmPYERIKIAEE, BB EETEET
IBZE400 CHSFEFNRIEL h, LWAFEREENRE
FYFHEZEA00 C, BERGEME TR ENZERIHT
FELR, FELRH16 1, BEERNL mmis, BEfE
4 %#Hyﬁmééﬁ,%, BRI ESALO/AI-Zn-Mg-

itk
xﬂa@am (OM, DM400OME ) | H%
SR FEMIE (SEM, JSM-6701F ) REEIE(Y

(EDS) Witk RMALR S, FFEFBImage-
Pro Plus softwarell| E#FIAIFIIENR T . OMFISEM
SimatEgBKellenzt® (3 mLHCI+2 mLHF+190 mLH,0
+5 MLHNO, ) H{7/EMH . KAWDW-10PCEL 5 884
IR T I FES R ESE SRR TH#RILK, 0
HIEFRFL mm/min, MIXEREE /D =R FE

Vol.71 No.12 2022

8. MBEMEEIT (HXD-1000TME! ) 338K ET
ESER TR, $E90.3kg, {REREN10s,

2 HZHEREHDtr5ITE
21 #HEBRILELR
Al-Zn-Mg-CuE{K5Al,0,/Al-Zn-Mg-Cuis &84
MR EEMMELRNE 2R~ . NE2aha]LIEH,
Al-Zn-Mg-CuE R EEH o -AIRRFD BT RFRR
FTEME, ARESAHS, BARITHEK, B
Image-Pro Plus softwarejlJ{5Al-Zn-Mg-CuE (KA EHI R
99179 pm, WE2b, ZHEAI-Zn-Mg-CuE R0
MNALO B 2 5, AERFHIL T KEE BT
K, TESHTREFAL, 7HRHYS, REHER
R, FEHALOAIMAEZMUT o -AIBRHIR T,
iﬂ_/\ Ef%ixf]/j, EE*_LR__]—Q/Jjj77 pm, LEEKIE
ljj?_%WqJE’Jaa*it@tE’Jﬂ&qﬂ, ALO SR ETHLTE
o -AINRFLL, BXIUEHIE T AIRTFAREEY 81, MM
RARMEBERS T EBFUAVAER, BN T EARERAY
Rj—[g-ﬂ]o

,‘.:j'-«‘xf?;. SHP o aPETR 20

I;’ jf.t'a - T‘ ﬁ“ h*'-- 1?""' i

(\. h -j(_ ‘w 2l ﬂﬂ]w\

_.:'f.- -'b\\‘ '\- 3 \\{4 mtv. o .{I‘ﬁé
AW ) T

.-'fa_";l‘ : 1‘L‘r.,.f‘\i--(‘" 5 Iﬁ.
oue g £ el 2

O St e N et -,'«-}'.i‘*'%?‘::x 1
‘-:' . r‘_,_“. \ '.’\y'_‘J ;..ﬁ'{: : ) v

o R ) ‘tr;‘m‘“i o

(a) Al-Zn-Mg-Cufk (b) HBEEGME
E2 Al-Zn-Mg-CuE{A520vol. %Al,0,/Al-Zn-Mg-CUiBE S &+
FHEARMHNIER
Fig. 2 Metallographic microstructures of the as-cast Al-Zn-Mg-Cu
matrix and 20vol.%Al,0,/Al-Zn-Mg-Cu aluminum matrix composite
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Fig. 3 SEM microstructure of the as-cast 20vol.%Al,0,/Al-Zn-Mg-Cu composite and EDS analysis energy spectrum of point A
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Fig. 4 Electron backscattered SEM morphology and surface scanning spectrum of the as-extruded 20vol.%Al,0,/Al-Zn-Mg-Cu composite
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Table 1 Mechanical properties of the Al-Zn-Mg-Cu alloy
and Al,O,/Al-Zn-Mg-Cu composite before and after hot
extrusion process

oy W BRHThismEE/MPa ik %% BT EHV
Al-Zn-Mg-Cu 195.71 4.1 95
H4510v0l.%
220.33 4.5 103
AlLO,/Al-Zn-Mg-Cu
#428520v0l.%
267.10 5.9 122
Al,O4/Al-Zn-Mg-Cu
#7530vol.%
210.52 4.0 99
Al,O,/Al-Zn-Mg-Cu
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361.70 13.6 172

Al,O4/Al-Zn-Mg-Cu
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Research on Microstructure and Properties of Al,O,/Al-Zn-Mg-Cu
Aluminum Matrix Composite

ZHAO Yuan-bo, FAN Qiao-fang, JIAN Jun-ling
(Jiangsu College of Safety Technology, Xuzhou221000, Jiangsu, China)

Abstract:

The Al,O4/Al-Zn-Mg-Cu aluminum matrix composites were prepared by stirring casting method, and the
microstructure and mechanical properties of the composites before and after hot extrusion were analyzed.
The results showed that the microstructure of the Al-Zn-Mg-Cu alloy matrix was coarse dendrites, and the
addition of the Al,O, particles effectively refined the grains of the Al-Zn-Mg-Cu alloy. After the hot extrusion
treatment, the second phase in the microstructure of the composites was fibrous and uniformly distributed
parallel to the extrusion direction. The hot extrusion eliminated the microscopic defects of the as-cast material
and effectively improved the mechanical properties of the composite. The tensile strength, elongation and
microhardness of the as-extruded 20vol.%Al,0,/Al-Zn-Mg-Cu composites were 361.70 MPa, 13.6% and
HV172, respectively, which were 35.42%, 130% and 40.98% higher than those of as-cast composites,
respectively. The fracture of the as-cast composite was mainly ductile-brittle mixed fracture, while that of the
as-extruded composite was ductile fracture.

Key words: Al,O,/Al-Zn-Mg-Cu aluminum matrix composites; hot extrusion; microstructure; mechanical
properties
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