Sep. 2021 Fifhde il o G & . "
Veopi. 41 No. 9 SPECIAL CASTTINGTQ N()NFERiROUS ALLOYS W5 - BEHR
A IBIEREREES MBI HLAT R0

RER B® IHE EEMK B & EHIE

CLHEMERFHBAHEE 22 R)

m E NTH-LRE(TICHTIB/Ti6 ALV I T G MR J) 2= Ve RE RN W B AL 2 P R FE AR SE B & MR T HEAT T 1k 27 B B 4L
J, 5 2o AN ] I A SR AL B WY TR R A MR R AR v RE AR Ak . SR R I AL SRR S . (TICHTiB) /Ti-6 Al-4V £k
FEAMRE S E T BOS R 8 e HF2 4 m NiTi NG Ti il Ti, Ni & Z AL L &8 s JE— 2 Bt . )2 Ni iR E 8
AR T N O B E AL BRE R 09 AR L B R A U SR AL A AR (R 2R R B T AR AL BE IR AL 8U7E 950 CEFRR BT R R
SEHT AL, T 4k 2 T g R s i A S LA 2R A ST G 5 R 1 R AT B AR BRI T BT LT,
KR REEGMB FE 2 M RE N
hES %S TB331;TG146.23
DO1:10.15980/j.1222.2021.09.019

NERED A
FFR A (FIRAR S ) RIS (OSID)

Effects of Heat Treatment on Microstructure and Properties of Titanium

Matrix Composites with Electroless Nickel Plating

Yu Zhangjun, Cheng Guangyue. Wang Honglei, Shang Qianglin, Xie Yuan, Wan Jiheng

(School of Material Science and Engineering, Jiangsu University of Science and Technology)
Abstract: In order to improve the mechanical and physicochemical properties of (TiC+ TiB)/Ti-6Al-4V titanium
matrix composites, electroless nickel plating was carried out on the surface of titanium matrix composites, and
the microstructure evolution and properties were investigated by isothermal heat treatment at different tempera-
tures. The results indicate that after electroless nickel plating, a variety of NiTi compounds, such as NiTi, Ni;Ti
and Ti;Ni, can be formed firstly on the surface of the materials during the pre-diffusion process of (TiC+TiB)/
Ti-6 Al-4V titanium matrix composites at high temperature. The nickel element in the surface layer is mainly dif-
fused along the phase boundary, and the morphology of matrix structure and the type of compound phase are
transformed with the change of heat treatment temperature. The lamellar eutectoid structure appears in the ma-
trix structure at 950 ‘C, and the continuously increasing temperature results in the severe coarseness of structure
and disappear of lamellar structure. The hardness of the specimens is first decreased and then increased with the
increase of heat treatment temperature.
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Fig.2 The surface morphology of electroless nickel plating surface with various roughness
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Fig.6 Morphology of (TiC+TiB)/Ti matrix composites
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Fig.8 Hardness curves of (TiC+ TiB)/Ti matrix composites after heat treatment at various temperatures
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Interface Microstructure and Element Distribution Characteristics of ZTA Ceramic

Particle Reinforced High Chromium Cast Iron Matrix Composites
Wang Xiaojie, Liu Haiyun, Jia Dengyun, Chen Shaoping
(School of Materials and Engineering, Taiyuan University of Technology)

Abstract: High chromium cast iron matrix ceramic composites reinforced with ZTA ceramic particles were pre-
pared by negative pressure casting infiltration method with Ni and Cr coating on the surface of ZTA particles. The
microstructure, element distribution and phase composition of the composite were analyzed by SEM, EDS and
XRD, and effects of the composites on the casting infiltration and interface bonding were analyzed. The results in-
dicate that there exists a transition zone at the interface of the composites under negative pressure casting infiltra-
tion, which is mainly composed of Si and Na with diffusion and aggregation of Al, and contains Fe, Cr, Ni, C, O
and other elements. The wettability of ceramic interface is improved by diffusion of elements, promoting the infil-
tration and bonding of interface. On the Ni coating condition, multiple compounds including CrNiFe, NiSi, P, .,
Fe, Al;, Na, NiFeF;, NaAlSiO,, Zr; NiO are generated in the transition layer of ceramic particles. Cr; O,, Al-
CrFe,, NagAl, Si, O;; and other compounds are formed in the transition layer of ceramic coated with Cr. These
compounds can improve the wettability of ceramics and the casting infiltration effect, promoting the combination
of ceramics and high chromium cast iron.

Key Words: ZTA, High Chromium Cast Iron, Metal Matrix Wear-resistant Composites, Negative Pressure Casting

Infiltration, Transition Layer
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