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Fig. 1 Schematic diagram of experimental metallic mould(a) and corresponding casting sample(b)

B2 FEUHRI TEM 718 5k X i 7R 5 i

Fig.2 TEM bright field images of extraction particles((a), (b)) and corresponding selected area electron diffraction patterns((c), (d))



30 B 1M

ZKK, A JEALAE TiBYAl S A EHNAL S 72k ad 35

2.2 TiB/Al S &M R ERLALR
K 3 B NE ARG SEM 5. MWK 3 ATLLE
H, TiB, L FHIBI AT LR F b kG4, HpEE
KL &R, AEBCREINE 2. b5 5
HOVRRPRL T B0 HE e L, 845 TiB, WL 5] TV f
FRIRECAT, R ER SR TiB, BB BRI
JEAL AR ) TiB, BT H T RAT U EER AR, B
UESHHIRE R, YR IEA TiBy BL 2R . A
Kl 3(b)s (d). (DFTEAEH, SFAAL TiB, K 2k
A1 MU AR FE A BE XD (X P A AR A B 4T
HSGEER . BEER TS RN, AR B
KRR IS 2 . W 3D PR, BRI E RN 3%
W, AL EARA I TR RN 58 A Bk SR, [FR, R
RBENZ, ROPER, &4 mRfL5E ke
Z . KR THHEREHRMANEIM, A8
LR TT) SONA = NS AR AR S8 AN w012 4o eSS
T, A2 R 1) AT SRR A=A P W 40 ) 1 B 2 184 0

(¢)
\

Salt inclusion|
o

> TiB, agglomeration

B3 R TiB, & & TiBy/Al 4 EHY SEM 14

Kl 4 BN 3%TiB,/Al &M B TEM 1. M
TEM W358 (0L 4(a)) A1 EDS 45 (L E 4(b)s (c)) AT
PAE H, RN 200~300 nm, EAEAND LS
(1) TiBy FL T/ A FE AR A, 78 L& Bl (4158 A 5 R
SPRE/NE TiBo R Fe TiB, KL F-5 Al JEAR FTH 1543
HEEB U 4(d) R (e) BT o MRS (e 7 - 305 AR 46
(IFFT)(WLIE 4(d)Fi(e) b4 ) 45 SR AT LS iE it &
Al B4 5 TiB, 456 R4F, FHVEFEA RBZ .

2.3 TiB,/Al E&MRE N HRE
Kl 5 s A4l Al S TiBy/Al B &M EHE 2P RE .
MEL 5 FTLUE H, S EM B JE R 58 B i A
TiBy K7~ S 3G 0, AR - 2 1 il 5
FRMEINMREEAC. Mhi N %N, R
JE R 58 B 2 3k F) 78.1 MPa #1102 MPa, 546
AL LS 4 75 58% N 43%, 1 {HH K 2 | & 5 32.5%,
NBE 24%.

Fig.3 SEM images of TiB,/Al composites with different TiB, mass fractions: (a), (b) 1%; (c), (d) 2%; (e), (f) 3%
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Fig. 4 TEM bright field images of 3%TiB,/Al composite (Inset images are inverse fast fourier transform images): (a) Bright field

image; (b), (c) EDS results of rectangular area in (a); (d), (e) Corresponding high resolution images of circled areas marked 4 and B

in (a)
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Fig. 5 Effect of TiB, contents on mechanical properties of

TiB,/Al composites
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Fig. 6 Tensile fracture morphologies of pure Al and TiB,/Al composites: (a) Pure Al; (b) 1% TiB,; (c) 2% TiB,; (d) 3% TiB,
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Microstructure and mechanical properties of
in-situ TiB,/Al composites

LI Yong-fei, HUANG Li-xin, WANG Li-sheng, LIU Chun-hai

(CITIC Dicastal Co., Ltd., Qinhuangdao 066011, China)

Abstract: The in-situ TiB,/pure Al composites were fabricated successfully by titanium salt and boron salt reaction
process. The influences of TiB, contents (1%, 2% and 3%, mass fraction) on microstructure and mechanical properties
were studied by scanning electronic microscopy, transmission electronic microscopy and tensile test machine. The results
show that the morphologies of TiB, particles present in rectangular, nearly rounded and hexagonal with the size of about
200—500 nm. And the interface between TiB, particles and Al matrix is clean. Tensile test results indicate that the strength
significantly increases while the elongation decreases with the increasing of TiB, particles. The yield strength (YS) and
ultimate tensile strength (UTS) of TiB,/pure Al composite at 3% TiB, particles reach 78.1 MPa and 102 MPa, respectively,
while the elongation reduces to 32.5%. The composite has achieved 58% and 43% improvement, respectively, in YS and
UTS with respect to pure Al, while compromising 24% in ductility. The fractography reveals that agglomerations happen
severely with increasing the TiB, particles amounts, and the crack propagation tends to begin from the agglomerations,
which leads to the decreasing of ductility.

Key words: composites; TiB, particles; mechanical property; microstructure
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