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Preparation and damping capacity of three-dimensional network Ti,AIC/Mg

matrix composites
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ABSTRACT The Ti,AlC porous ceramic preforms were prepared by precursor method in this paper, and the Ti,AIC/Mg matrix
composites with the dense three-dimensional network structure were prepared by auxiliary pressure infiltration process. The
microstructure and phase composition of the composites were investigated by scanning electron microscope (SEM) and X-ray
diffractometer (XRD), and the damping performance of the composites was tested by vibration analyzer. The results show that, the
composites have the two-scale three-dimensional network structure at the macro and micro levels. At the constant temperature, the
maximum loss tangent values of the composites are 0.13 and 0.15 at 1 Hz and 10 Hz, respectively, increasing by about 30% and 67%
compared with AZ91D, the damping performance is enhanced. Under the constant strain, the composites have the maximum loss
tangent value at the highest test temperature. In the two test conditions, both of the storage modulus is higher than that of AZ91D. From
the view of the balance between internal friction and storage modulus, the composites not only have the wider application temperature

range, but also have the better damping-strength balance.
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Table 1 Physical properties of the raw material powders

MR FRESE /% KR/ um ERETR

Ti,AIC 90% 2~75  JbEREET2RHEERAF
Ti 99% 2~75  JbntE T S R PR A

F2 LRACRMAE (RESHO

Table 2 Dosage of the experimental powders %

BRIEREIE IR R YER RIS
(WEmA  (WERA  (WEHARD
90.0  10.0 2.0 2.0 1.2

Ti, AICHT Tiky

FIH QUANTU250FEG %447 /% 5414 B 1 S 4k
%% (scanning electron microscope, SEM) Wi %% = 4
W 2% Ti,AIC Z LM% S5 E A M BALR . R
F XD-3 B X FFATHX (X-ray diffraction, XRD)
SR SR AR . 18 DMA-Q800 A Hl
PR BN 73 A G 2 A AR S SRR B e e, K
FH B2 R AR U 252 T Ui 22 A i T 8 G T . A
A, MESESSEESEA&MEHIHEE-RE
ik & PR JE- R RE, 5 R S8 35 mmx5 mmx 1 mms
BELJE -t P 1% DK 2% 1 g B AR 5, IR S 25~
300 C, FHiEEZR 5 C/min, MWRHE 554 1 Hz
M1 10 Hzo  FHJE -2 A% 1% I 328 5% £ O B 28 R & 0~
0.12%, MAZ 735309 1 Hz M 10 Hz.



«374 - MARBEBAR

2023 4 8 H

2 RS

2.1 TiAIC ZFLIAEMHIAB LR

Bl 1 N sh & R R R T R be 4 1Y) Ti,AIC
Z AL E TG . MNP DI R E H, S
BIER I, EEEL, BARGMTEM, B
T Y N 45 %2 AL 2 R B R TR A . X P S RE PR T
E 37 T LB R 24 DR AL 485 ) 1) L) A S ) 4 5
FEEAMBHRAL T R IR = 4 2% 53 45 i LAt
[F ARBE G SR T RIFHNIZIBTEL,

Bl 2 AR SR IR B T R A 1 Ti,AIC

25 mm

Bl 1 2 LM R T AR 1 R WA

Fig.1 Macrostructure of the porous ceramic preform
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Fig.2 Microstructures of the Ti,AlC porous ceramic preform skeletons: (a) low magnification; (b) high magnification
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Fig.3 Fracture microstructures of the Ti,AlC porous ceramic preform skeletons: (a) low magnification; (b) high magnification



41 55 4 W

W% =4ER4% Ti,AIC/Mg & 8 & R 4% K2 L2 1 i <375

Fefgr, T TIC 1 ALOS U BAH H] =9 Bl 2 5T % 3K
DR EAE . TIC K T e 5 ke ds Bh il Ti
AR, BITRARRERRE Gk T C A 5hed
B3 Ti ;N AR 8 TiC. AlLO, 1] B8 S e g i f o
Fe Gl .

* TLAIC
® AZ91D
v TiC
= ALO,
i
=
.’D?
oo
= .
* .
A
Y
- x & ., ¥ Ty

2.0 3.0 4.0 5.0 6.0 7.0 80
2601/ (°)
B4 =4EMLE Ti,AIC/Mg HE MR X SHRATH %
Fig.4 XRD patterns of the three-dimensional network

Ti,AlC/Mg matrix composites
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Fig.5 Macro morphology of the samples by pressure infiltration
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Fig.6 Backscattered electron images of the Ti,AIC/AZ91D composites at the ceramic and matrix bonding prepared by pressure

infiltration method: (a) low magnification; (b) high magnification
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Fig.7 Damping-strain spectrum curves of AZ91D and Ti,AIC/Mg matrix composites: (a) 1 Hz; (b) 10 Hz
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