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ZL.109 composite reinforced by hybrid particles
of TiB, and SiC
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Abstract: Based on in-situ preparation of TiB, particle reinforced ZL109 composite, hybrid particles of TiB, and SiC
reinforced ZL109 composite were fabricated by adding SiC particle reinforced ZL109 composite. The result shows that
TiB, particles have excellent deposition resistance in the melt aluminum and the deposit velocity of SiC particles is
reduced in melt (TiB,+SiC)/ZL109 composite with addition of TiB, particles. As the hybrid particles have synergetic
effect on raising the elastic modulus of composite, the elastic modulus of hybrid particles reinforced composite is much
higher than that of the composite reinforced by one kind of particle, and the actual value of elastic modulus is 14.7%
higher than calculated value. After T6 heat treatment, the tensile strength of (10%TiB,+10%SiC)/ZL109 composite can
reach 275 MPa and the elastic modulus increases to 105.8 GPa.
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Table 1  Chemical composition of ZL109 alloy (mass

fraction, %)

Si Cu Ni Mg Al
12.0 1.2 1.0 1.0 Bal.
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A IS I N 2B NasAlF F1 Sb 4 Ay [ 8 18 71 F1A% 571,
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72 JEAT L ZE R 16%TiB,L/ZL109 B2 A A kMg A4 b
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Fig.1 XRD pattern of 9TiB,+SiC)/ZL109 composite

Fig.2 SEM microstructures of (TiB,+SiC)/ZL109 composite
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£ 730 °C I (10%TiB,y+10%SiC)/ZL109 F1 10%SiC/
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M FR S8 R v S T DU, BUR TiB, Rk
1) 55 L SIC RIURL IR B2 R, H I TiB, UKL 1)1 B 18
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Fig.3 Metallographs of SiC/ZL109 and (TiB,+SiC)/ZL109 after deposit experiment: (a) Top surface of SiC/ZL109; (b) Bottom
surface of SiC/ZL109; (c) Top surface of (TiB,+SiC)/ZL109; (d) Bottom surface of (TiB,+SiC)/ZL109
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Table 2 Comparisons of mechanical properties in composites

Material oy/MPa E/GPa 0/%
10%SiC/ZL109 270.5 81.4 0.19
10%TiB,/ZL109 337.2 83.9 0.67

(10%TiB,+10%SiC)/ZL109 275.6 105.8 0.12

BRI BRI L 10%SiC/ZL109 AR BHE w8 w, {5
A2 EE 10%TiBy/ZL109 G APEHI SR EAL, X2 & H
FREMEAE T SiC BURAFAERBUINIL f, IxLE
IBLI LA R AN ARR, AERA AR I R, R
AR S I = ARG, S A ARHER D
N7 R AL BT,
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/N P
B _,, 5p2Eq/Ey)-2
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Table 3 Elastic module of synthesized composites

E/GPa
Material
Measured Calculated Error/%
10%SiC/Z1L.109 81.4 81.3 0.12
10%TiB,/ZL.109 83.9 79 5.84
(10%TiB,+10%SiC)/ZL109  105.8 90.3 14.7

Elastic module of ZL109, SiC and TiB, are 71 GPa, 435 GPa
and 550 GPa, Volume fractions of SiC and TiB, are 8.6% and
6.2%.
KRGS 2= AN P R, 2302 &6
R AL B PR KR B4 v

3 ik

b=

1) JR%% TiB,+SiC kst A e, |
T TiB, WURLIGAEAE, A3 2] T SiC UKL T EAT
AL 45 min {5 B IR RURL AT A M 2 G 6
BE, IXAT A R AR A A TR F A 1) T 4 it Y A
Ciji8

2) fE R NEURLIR A i B AR S AR, Ok
(R AN 52 AR A 8 ) 4 v B P R
i KM P4 e S A AR S PR R

3) (10%TiB,+10%SiC)/ZL109 R 7% smin It g &
PR 78 T #Ab PR 5, HagfEn[ k2] 275 MPa, i
Pl 105.8 GPa.
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