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Mechanical behaviors of (AlsZr+ZrB,)/A356 composites synthesized
via in situ ultrasonic chemistry reactions

ZHANG Song-li, ZHAO Yu-tao, CHEN Gang, WANG Chang-qin

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The particulates reinforcement (Al;Zr+ZrB,)/A356 composites were synthesized via ultrasonic chemistry melt
in situ reactions, and the fracture behaviors were investigated by SEM in situ tensile observations and fracture surface
characterizations. The results indicate that the tensile strength, yield strength and the elongation reach 403.61 MPa,
343.98 MPa and 8.9%, increase by 16.09%, 12.9% and 32.83% than those without ultrasonic assistance, respectively. The
obvious dimple-crack characters on the SEM fracture surface of the composites were observed, and the fracture
mechanism is plastic fracture. The crack initiation mechanisms are mainly the matrix dislocation actions mechanism
during sliding, cavity formation mechanism due to the in situ Al;Zr and ZrB, particle sloughing or bursting and the
matrix defect induction mechanism. The crack growth is selective because of the non-uniform micro-distribution of the in
situ particles. When the growing main cracks are faced to the particle-rich area, the growing direction is deflected to the
particle-poor area, the cracks grow along the interface of the particle-rich area and the particle-poor area, and the
macro-cracks are formed.
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Fig.1 Schematic diagram of fabrication apparatus of

aluminum matrix composites under ultrasonic field
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Fig.2 XRD pattern of as-prepared composites from

A356-20%(K,ZrFs+KBF,) system via in situ ultrasonic

chemistry reactions
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Fig.3 SEM images of as-prepared composites fabricated from
A35 6-(K2ZrF6+KBF4)

ultrasonic assisting; (b) With high-energy ultrasonic assisting

system: (a) Without high-energy
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Fig.5 SEM images of composites synthesized from A356-

Fig.4 High-magnified SEM images of composites fabricated
from A356-(K,ZrFs+KBF,) system with high-energy ultrasonic

(Ky,ZrF¢t+KBF,) system with ultrasonic assisting after eroding
with HF acid: (a) Low-magnified structure; (b) High-

assisting magnified structure



I8 AL 12

TRAAR], A% L SRR A (AL Zr+ZiBa)/A356 KA MBI J1 24T N 2143

FE IR B R 22 7 AR AE— SR, ol
PRI R R TR L TRAIAE BE (KK A
(S8 5 P S AV B Y e Bl B b, IR B s
WAL EAR R L o H P 23 AT 5N (17 e e )
AR, A A AR SR, PRI —
ST PR B L BUAOR, SRR I 1) ¥4 el P U B
TROMLRIEF A T I A 2 e N PR IR e S R T
AR, H0E A356 e AR .

23 NFtERE

Bl 6 frosh il & 2 A MEHK 2R HiIEl 6
AL, AN AR S, (ALZr+ZrB,)/A356 AR R
IR IRE oy JEIRIRIE o AR § 3 AR M
{1 Re i 5 I N A B R, 23 IS F] 403.61 MPa,
343.98 MPa Fi1 8.9%, At ke 75 15 I 2544 K
ST 16.09%. 12.9%F1 32.83%. X FH A T 5 fg
T 7 11 P 2 AR R e A8 A 7 8 s L 5 4 /)N
SIATTEINIST, (RIS R R R BRI A AR A 1
HEMENR 12 R A LA

420 22
400
380+

280F ]
P/’/—‘- 8

2604

0 02 04 06 08 1.0 12

Ultrasonic power/kW

B6 A356-(KZrFe+KBF,) A A AT i g 5 D4 AE T T ]
wEAME 5B
Fig.6 Tensile, yield strength and elongation of composites

from  A356-(K,ZrF¢+KBF,)

fabricated system  under

high-energy ultrasonic

2.4 SEM BrOF%R

Kl 7 Fih A356-(KoZrFe+KBF ) 1A 2154 To
P 4 A BT A 1A S B A R A T 1T
SEM JES. i ()] LR, SARRHE R
AT AT B 2 (P LI DL R AN 2 A
JR A B N EY, TR R IR A Y /N
APE A TR, BE RS EIN, A
BT 1R TE T X Z WD A2/, Pl EuR iR

Wi, MR PWTRRAAL IR WSS, ) W R IR
Was, EEUAVNMIE 2, SRR W)
BIMIRURFIE . S A RORL SR B T B SE A  e
PRSI B AT SR I 5 AT B0 e ) “ 7 P R AR A2
2

‘f
. 3
I ~ : ‘
= 5 _/._' \
" 4 e
1."'".' or i _
Bl7  A356-(KyZrFo+KBF,) A R AEAT TG il 75 4611 T il 46
SEMEHR ER AR SEM JEST
Fig.7 SEM graphs of tensile fracture surfaces of composites

fabricated from A356-(K,ZrF¢+KBF,) system: (a) Without

high-energy ultrasonic; (b) With high-energy ultrasonic
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