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Effect of heat treatment on microstructure and properties of
TiB,p/6061Al composites fabricated by squeeze casting
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Abstract: TiB,p/6061Al composites with different volume fractions were fabricated by squeeze casting. The
microstructure and mechanical properties of the composites were studied by means of scanning electron microscope,
transmission electron microscope, hardness measurement and tensile test, and the effect of heat treatment on
microstructure and properties of the composites was analyzed. The results show that the composites have different
microstructure under different conditions of heat treatment. The recrystallized grains and some dislocations are observed
in the composites after annealing treatment, while plenty of dislocations and precipitates are observed in the composites
after aging treatment and the size of precipitates is bigger than that after annealing treatment. And in the composites after
aging treatment, there exists obvious precipitate free zone in the matrix nearby the grain boundaries. The effect of heat
treatment on elastic modulus is not evident, but it is much bigger on hardness and bending strength of the composites.
After aging treatment, the hardness and bending strength of 45 % TiB,p/6061 Al composite are respectively 40% and 23%
higher than those after annealing treatment.
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Fig.1 SEM image of TiB,p/6061Al composites
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Fig.2 TEM images of 30%TiB,p/6061Al composites in annealed and peak-aged state: (a) Dislocations in annealed composites; (b)

Crystal grains in composites; (¢) Precipitates in bright field; (d) Dislocations in aged composites
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Fig.3 Microstructures of 30%TiB,p/6061Al composites in annealed and peak-aged state: (a) Interfaces in annealed composites; (b)

Spectrum obtained via electron diffraction pattern; (¢) SADP of MgAl,O4[310]; (d) Interfaces in aged composites; (e) Other

interfaces in aged composites; (f) SADP of MgAl,04[110]
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Fig.4 Hardness of TiB,p/6061Al composites

1 000
(a)
L Annealing treatment
L T6 treatment
g 800
<
% 600f ///
=
2
é: 400 /
=}
5
@ 200r
0 - -
30%TiB,p/6061A1  45%TiB,p/6061 Al
250
(b)
[ Annealing treatment
L T6 treatment
200
&£
o
Z 1501
=
=
(=]
£ 100+
2
E
w50k

30%TiB,p/6061 A1 45%TiB,p/6061 Al
5 TiBap/6061 Al 5 A FBHIFIES 53 () FF AR 5 (b)
Fig.5 Bending strength (a) and elastic modulus (b) of
TiB,p/6061Al composites

T 23%, 5% 934 MPa. X 15 T TiB, Bk
IINAL A AL N ) 2 18] (AR ELAE TSGR %
B0 e A7 Rt E DL ST HH AR ESCER R BG o g v 52 A6
BHE 22 M REAT — E I TR -

PR S EHE — AN B2 ) AR REE AR
BT IR I, 5 RDRE R i AR A A A
MEHA IR K3 . I 5(b) ] LU H, TiBap/6061A1

SAPRME IR KT S R s PRS2 A48 K
X T 30% TiBop/6061A1 G E}, AR RS (1 3 P 45
RIS T 5 GPa, FEA BRI LI HUAb FRAR
AR SRR R I R . X T 45 %
TiBap/6061 Al AR B T, 1B KA PR L
IR T 7.3 GPa, JEAS Al m] DLA K FAKL 31 -4
TR S . OO% TR S A R
BN 3 B IR B RS SRk
o A TRIERLE R MR AR, AL
HRA AR A, o

3 g

1) AEFIPAEFESAT T, TiBw/6061A1 & &4
R ZIRFAEAN ] o 3B K A ] USSR 3045 7 45 A ok,
T HF 28RS I ] DLW 81 RS PR B AT HE A

2) AR, HFEHIE TiByp/6061A1
A A M BRI AT FCE R L B 2S o B R S AR S AN )
45 % TiByp/606 1 Al 5 A RIS 2804k B 5 4 FE AT 25 i
JE£ 53 ) LB KSR R T 40%H11 23%, T A R A7
AL BRI A K

REFERENCES

[1] Tee KL, LuL, Lai M O. Mechanical properties of Al-TiB,
composite by the stir-casting technique[J]. Mater Sci Technol,
2001, 17(2): 201-206.

[2]  WhEENE, XUWTHL, AT . JEA AR TiBy/AI-Si-Mg B &+ K
HHLSPERED]. B (O 243, 2001, 11(5): 840-845.
HAN Yan-feng, LIU Xiang-fa, BIAN Xiu-fang. Microstructures
and mechanical properties of in-situ TiB,/Al-Si-Mg composites
[J]. The Chinese Journal of Nonferrous Metals, 2001, 11(5):
840—845.

Bl FErm, BEH, & B 8k kEvE SR, X
. $ds TiByAl-4.5Cu EHEHSRTEREIOIRD]. RS
R, 2000, 17(1): 76-80
CHEN Zi-yong, CHEN Yu-yong, SHU Qun, SUN Jian-fei, AN
Ge-ying, LI Dong, LIU Yu-yin. Microstructure and properties of
as-cast Al-4.5Cu/TiB, composite[J]. Acta Materiae Composite
Sinica, 2000, 17(1): 76—80.

[4]  Rflik, e, @ RAIEIR TiBYAI4.5Cu AR
AR5 D)2 MR REL]. #IEHR, 2004, 25(2): 125-127.
LIANG Yan-feng, DONG Sheng-quan, YANG Tong. Dry wear
behavior of in-situ reinforced cast Al-4.5Cu alloy at a high
temperature[J]. Foundry Technology, 2004, 25(2): 125—-127.

[5] HAN Yan-feng, LIU Xiang-fa, BIAN Xiu-fang. In situ TiB,



ERVES PR B

B, S PR BT R4S TiBap/6061 Al 545 F BHLZ 55 P 8 1 R4 i 541

(7]

(8]

(9]

[10]

[11]

particulate reinforced near eutectic Al-Si alloy composites[J].
Composite: Part A, 2002, 33(3): 439—444.

LuL,LaiM O, SuY, Teo H L, Feng C F. In situ TiB, reinforced
Al alloy composites[J]. Scripta Mater, 2001, 45(9): 1017-1023.
Tee KL, Lu L, Lai M O. In situ processing of Al-TiB, composite
by the stir-casting technique[J]. Journal of Materials Technology,
1999, 89/90: 513-519.

Feng C F, Froyen L. On the reaction mechanism of an Al-TiO,-B
system for producing in-situ (ALO;-TiB,)/Al composites[J].
Scripta Mater, 1998, 39(1):109-118.

Tee K L, Lu L, Lai M O. Improvement in mechanical properties
of in-situ Al-TiB, composite by incorporation of carbon[J].
Materials Science and Engineering A, 2003, 339: 227-231.
Welham N J. Mechanical enhancement of the carbothermic
formation of TiB,[J]. Metallurgical and Materials Transactions A,
2000, 31(1): 283—289.

W, — R TR BRSNS T2 i,
94117266. X [P]. 1994-10-14.

WU Gao-hui. A combination technology for sub-micro ceramic

[12]

[13]

[14]

particle and 94117266.
1994-10-14.

EF5T5. SiCr2024A1 A MR T RGE PEBTJE[D]. WK
e IR TR, 2003: 56-59.

WANG  Xiu-fang.
SiCp/2024A1 Composite[D].
Technology, 2003: 56—59.
L. WK ALO; ROk R SR BE T SRR JIHT X (14
THEEFFAE[D]. M /RIR: BRI Tk K2, 2001: 55-100.
JIANG Long-tao. Study on Microstructure of Near-interfacial

aluminum alloy: China, X[P].

Dimensional

Harbin

Study on Stability of

Harbin: Institute  of

Areas in Sub-micron Al,O; Particles Reinforced Al Matrix
Composites[D]. Harbin: Harbin Institute of Technology, 2001:
55-100.

Bartels C, Raabe D, Gottstein G, Huber U. Investigation of the
precipitation kinetics in an Al6061/TiB, metal matrix
composite[J]. Material Science and Engineering A, 1997, 237:
12-23.

(%miE  #%0F)



	REFERENCES

