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Cu MR, HUERREG S & TR ACP) 7 T 4h
RER, HZR A Al-3.8Zn-1.85Mg-1.32Cu(Jili &
HEL %), W F. AN, FrRHIEE D Fe,
Mn, Tifl Cr #RCRAFE. ARSI RERN
Al-3.8Zn-1.85Mg-1.32Cu ¥ K 2EK¥, KIARAE 3~8 pm
21, Wk 1@)FTR. B 1(b)AT~ A Al-3.8Zn-1.85Mg-
1.32Cu #3 K1) XRD #, WI~A 027 8581 AL AT
eI, B 1(c)FimN TiB, MR R 515,
ATLAE H, TiB, Bk 2 24, KARTE 400~800 nm
Z [l XRD 7 #r&s R oR, TiBy NEHAN T4, H
Ry AR A 38 HAl 2% B L, Wi 1(d)Fw.

1.2 #ebEE
ORIl 26 I R 6045 S RERRIE . RO AE TR

F1 Al-Zn-Mg-Cu fiE £ 5
Table 1 Chemical composition of Al-Zn-Mg-Cu alloy (mass

fraction, %)

Zn Mg Cu Fe Mn Ti Cr Al

380 185 132 0.15 021 0.017 0.14 Bal

1 Al-Zn-Mg-Cu &4 TiB, ¥ K L5 & XRD ¥

SE(SPS) AT He o 1 58 73 AT ] TiB, MURL & 2 H 2%
5% 10%(ER A EORRE AR, RJERIEE Tk
ARAEAT R AIREHLBREE, BREVLIEZHES 500 r/min,
BREEIS )4 12 hy HERELFIE A ALL 500 C/50
MPa (ST SPS 4, o ¥4 SPS L FE Ml AT
WEFIE, BERIREEN 500 C, BEEA 9:1M7, #hk)
Hil AR 2 foR .

1.3 HEmIEME

AHF 78K FH D8 DaVinci B £ Th g X 5 kA7 500t
AR B AT YA b, HEEN 5 (°)/min,
10°~90° & 474, MHHP KT 0.02°; KH NOVA
Nano-SEM 230 4 fik B =5 1 i 2 7 & 73 55 A
JSM—7600F %437 & 5t 4741 FE 1~ . s R AT T 3 W 5%
A1 EDS figieotr; 581 JEM—2100F 3% % 5iE 5
T EAB AT RO S M EE s I 2100 T3 Rtk
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Fig. 1 Morphologies and corresponding XRD patterns of Al-Zn-Mg-Cu alloy((a), (b)) and TiB, powder((c), (d))
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Fig.3 Schematic diagrams of tensile samples: (a) Size of tensile specimen; (b) Three-dimensional drawing of tensile specimen
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Fig. 4 X-ray diffraction pattern of extruded TiB,/Al-3.8Zn-
1.85Mg-1.32Cu composite rods
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B 5 TiBy/Al-3.8Zn-1.85Mg-1.32Cu H &M R AR SEM 15 S H AT R[] TiB, fivk R <) 4 A7
Fig. 5 Cross-section SEM images((a), (b), (c)) of extruded TiB,/Al-3.8Zn-1.85Mg-1.32Cu composite rods and corresponding size
distribution((a’), (b"), (¢) ") of TiB, particles: (a), (a) 2%; (b), (b") 5%; (c), (c') 10%.
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NI
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W31 . T LAE H TiB, F0RL 32 B0 A TE4R & S 2R
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W, W 7(a)y~(c) i, AR, X 7(a")~(c) Rl A
E i, B TiB, BObL o 30, S AT H AR SR B
/D, 228 TiB, UKL R I MgZng B 4 AH TR R
B —E PAHIER . X AT A2 TR TiB, BOk & &
B, SAEMERALI AUTIB, FIHZ RN, &
GiE AT, FERHWUE S5 R Mgy Zn W0
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Fig.6 High magnification SEM images((a), (b), (c)) of cross-section of TiB,/Al-3.8Zn-1.85Mg-1.32Cu composites and
corresponding EDS mapping of Al((a"), (b"), (c")) and Ti((a"), (b"), (c")) elements: (a), (a"), (a") 2%; (b), (b"), (b") 5%; (c), (c), (c") 10%
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Fig.7 TEM bright field images of TiB,/Al-3.8Zn-1.85Mg-1.32Cu composites: (a), (a’) 2%; (b), (b") 5%; (c), (') 10%
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Fig. 8 Tensile engineering stress—strain curve of TiB,/ Al-3.8

Zn-1.85 Mg-1.32 Cu composite samples

£ 2 TiBy/Al-3.8Zn-1.85Mg-1.32Cu E &M BHEE S H 8 72 Mg

9 fi7 N TiB,/Al-3.8Zn-1.85Mg-1.32Cu E &4
BHL AL LT SEM 1%, ATLIE I, 7E TiB,
BRI INE N 2%, WO ABREZWEFE, NER
SHE 1-3 pum 28], BoRE AR, B
TiB, ki & B INE] 5% 10%H, #1758 R~ %A W
B, (AEEZRERD, BAMRIERI Mt MR
RHE. TiB, BURLARG AR, F A B 10 5 ANRE R,
K TiB, BORLTE fib 7+ b 1) i 5 DA S R0k 5 4 X 35 1)
TE R EUE AR A USRI . PR, 454k
I 2 BB BERURLINS ,  FARHE SRR b 25 5y R A2 2R AT
TEALFIY R, M-S EURL, SRR M AR

Table 2 Tensile mechanical properties of TiB,/Al-3.8 Zn-1.85 Mg-1.32 Cu composite samples

Volume fraction Tensile Yield Elongation/ Elastic Calculated Deviation value/%
of TiB,/% strength/MPa strength/MPa modulus/GPa value/GPa
2 381 231 78 77 1.3
5 585 516 86 89 35
10 679 645 96 111 15.6

9 TiBy/Al-3.8Zn-1.85Mg-1.32Cu & & HHEHE Fihr

0|8
il 55

Fig. 9 Tensile fracture surface morphologies of TiB,/Al-3.8 Zn-1.85 Mg-1.32 Cu composite samples: (a), (a") 2%; (b), (b') 5%; (c), (c) 10%
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Influences of TiB, particles content on microstructure and
mechanical properties of TiB,/Al-3.8Zn-1.85Mg-1.32Cu composites

LI Jing-jing"?, LI Chen-guang" %, LIANG Jia-miao"?, JU Jiang"2, ZHANG Zhen"?,
WANG Meng-meng" %, ZHOU Yang" %, WANG Jun'-?

(1. Institute of Solidification Science and Technology, School of Materials Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China;

2. Shanghai Key Laboratory of Advanced High-temperature Materials and Precision Forming, Shanghai 200240, China)

Abstract: TiB,/Al-3.8Zn-1.85Mg-1.32Cu composites were prepared by high energy ball milling in combination with

spark plasma sintering and hot extrusion. The materials were analyzed by X-ray diffraction, scanning electron microscope,

transmission electron microscope and tensile testing machine to investigate the effects of TiB,content on microstructure

and mechanical properties. The results show that the morphology of TiB, particles changes from polygon to nearly

spherical as a result of high energy ball milling. With increasing TiB, content from 2% to 10% (volume fraction), the

grain size of aluminum matrix gradually is refined and the precipitates density decreases; the tensile strength, yield
strength and elastic modulus of the composites increase from 381 MPa, 231 MPa and 78 GPa to 679 MPa, 645 MPa and

96 GPa, respectively, and the elongation to fracture decreases from 5.2% to 1.0%. Fine grain strengthening and dispersion

strengthening are the main strengthening mechanisms.
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