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Table 1 Chemical composition of MS300 powder
Ni Co Mo Ti Al C Si P.S Fe
17~19 8.5~9.5 4.5~5.2 0.6~0.8 0.05~0.15 < 0.03 <0.1 < 0.01 bt
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Fig. 2 Microstructure of WC/MS300 coatings. (a) S1; (b) S2; (c) S3; (d) H1; (e) H2; (f) H3
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Fig. 3 SEM morphologies of the WC/MS300 composites and elements along the indicated line by EDS. (a) S2; (b) H2;
(c) EDS of H2; (d) S3; (e) H3; (f) EDS of H3
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Fig. 5 Microhardness variation from the coating to base
metal
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Fig. 6 Tribological performance of WC/MS300 compo-

sites coatings. (a) friction coefficient; (b) wear rate
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Fig. 7 Worn surface morphologies of WC/MS300 composites. (a) S1; (b) S2; (c) S3; (d) H1; (e) H2; (f) H3
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structure and shear strength of the joints under high
temperature-low pressure process (1 050 °C, 20 MPa) and low
temperature-high pressure process (950 °C, 100 MPa) were
investigated separately. The results show that the joints under
high temperature-low pressure process and low temperature-
high pressure process both have a W/Nb/V/steel four-layer
structure and the shear strengths of the joints are 96.9 MPa and
104.2 MPa respectively. The fracture of the joints all appears
at the Nb/V interfaces with no obvious chemical reaction.
Compared with the joint under high temperature-low pressure
process, reducing the bonding temperature and increasing the
bonding pressure will benefit to form a dense joint, but will not
promote the diffusion of elements at the weak interface (Nb/V)

and significantly increase the shear strength of the joint.

Key words: hot isostatic pressing; diffusion bonding;

steel; tungsten; composite interlayer

Analysis of different occlusal modes and bite force of

mandible LI Suli'’, YANG Laixia', LU Bingheng2

(1. College of Mechanical Engineering, Xi’an University of
Science and Technology, Xi’an 710054, China; 2. The State
Key Laboratory for Manufacturing Systems Engineering, Xi’an
Jiaotong University, Xi’an 710049, China). pp 54-61,82
Abstract: In order to study the stress of the mandible
under different occlusal methods and different bite forces,
based on the existing head CT data, the mandible was extracted
through the medical software Mimics and the three-
dimensional model was established, and the mandible was
analyzed by redrawing the mesh, constructing the contour line,
constructing the curved surface, constructing the grille, and
fitting the surface. Through to the normal mandible and 3 d
printing titanium implant restoration of mandibular were
analyzed, and the results show that: in the 3 d printing on the
titanium alloy implant restoration of mandibular adult male

before and after loading teeth can withstand maximum force,

mandibular by stress are less than normal mandible by stress.

Key words: mandible; bite; stress; numerical analysis

Effects of solution and ageing treatment on microstructure

and properties of WC reinforced 18Ni300 steel substrate

composite coatings by plasma transferred arc HU
Yongjunl, LUO Junwei'’, YI Jianglongz, YI Yaoyongz, NIU
Ben’ (1. School of Materials and Energy, Guangdong
University of Technology, Guangzhou 510006, China; 2.
Guangdong Welding Institute (China-Ukraine E.O. Paton
Institute of Welding), Guangdong Provincial Key Laboratory
of Advanced Welding Technology, Guangzhou 510651,
China). pp 62-68

Abstract: WC-reinforced 18Ni300 steel composite

coating was prepared on the surface of Cr5 steel by plasma
transferred arc. The influence of adding 25% WC and 35%
mass fraction of spherical WC on the microstructure and
properties were investigated. The microstructure/phase
transformation and properties of the surfacing layer before and
after solution treatment (900 °C x 1 h) + aging (490 °C x 5 h)
were analyzed and compared. The results show that the
addition of WC particles in the maraging steel affects the
martensitic transformation in the surfacing structure. The
microstructure is mainly austenitic in the WC/MS300
composite surfacing coating. After solution aging heat
treatment, the microhardness and wear resistance of
WC/MS300 composite surfacing coating were significantly
improved, and the microstructure transformed from y-Fe to -
Fe in the sample, 35%WC coating presented best wear
resistance. However, the microhardness and friction and wear
properties of the substrate samples decreased. The
microstructure evolution of WC indicates that a thick diffusion
layer is formed around the WC particles after solution aging
heat treatment, which significantly improves the interfacial
bonding.

Key words: solution aging; plasma transferred arc

(PTA); composite coating; microhardness; wear resistance

Preparation and characterization of structure and
properties of nanoTiSiN films deposited on Mg alloys LI
Haitao', SUN Pengfeiz, HUANG Yongdel, CHEN Yi',
DENG Lipengl, SUN Wenjun] (1. Nanchang Hangkong
University, Nanchang 330063, China; 2. Ministry of Education
Research Center of Metal Wear Resistance and Surface

Technology Engineering, Jiamusi University, Jiamusi 154007,



