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Abstract. Plasma anodizing is a surface treatment used to form a ceramic-type oxide film on Mg alloys by the
application of a high anodic voltage to create intense plasma near the metal surface. With proper selection of the process
parameters, the technique can produce high quality oxide with superior adhesion, corrosion resistance, micro-hardness,
wear resistance and strength. The effect of alloying element Al on plasma anodizing process of Mg alloys was studied by
comparing the anodizing curves of pure Mg, AZ31, and AZ61 alloys while the effect of Ca were studied on AZ61 alloys
containing 0, 1, and 2 wt% Ca. Anodizing was performed in 0.5 M Na;PO, solution at a constant current density of 200
Am? at 25°C. Anodic oxide films with lava-like structure having mix composition of amorphous and crystal were formed
on all of the alloys. The main crystal form of the oxide was Mg;(PO,), as analyzed by XRD. Alloying elements Al and
Ca played role in modifying the plasma lifetime during anodization. Al tended to extend the strong plasma lifetime and
therefore accelerated the film thickening. The effect of Ca on anodizing process was still unclear. The anodic film
thickness and chemical composition were altered by the presence of Ca in the alloys. Electrochemical corrosion test in
0.9% NaCl solution showed that the corrosion behavior of the anodized specimens depend on the behavior of the
substrate. Increasing Al and Ca content in the alloys tended to increase the corrosion resistance of the specimens. The
corrosion resistance of the anodized specimens improved significantly about two orders of magnitude relative to the bare
substrate.

INTRODUCTION

During the last decade, there has been great interests in investigating Mg and its alloys as materials for
application in cardiovascular and orthopaedic devices [1-7]. This is due to the unique property of Mg that degrades
spontaneously in physiological solutions and due to the proximity of the mechanical properties to that of the natural
bone [8]. The dissolved Mg ions are tolerable in human body and beneficial for some metabolic reactions [9]. In
many cases of implantation, the body needs a temporary implant or device in which case biodegradable materials
represent better than an inert one. Historically, Mg and its alloys have been studied as implant material since 1878
[7], however commercial medical devices are still not available. Mg application was limited due to the relatively
poor corrosion resistance when exposed to physiology environment which led to liberation of strong hydrogen gas
and loss of mechanical integrity.
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Abstract. The AISI Type 420 stainless steels are commonly used to steam generators, mixer blades, etc.
These stainless steels are most prone to pitting in dissolved CI” containing environments. In this paper, the
effect of tempering temperature on pitting corrosion resistance of AISI Type 420 stainless steels was studied.
The AISI Type 420 stainless steels specimens were heat treated at the temperature of 1050°C for 1 hour to
reach austenite stabilization and then quench in the oil. After that, the specimens were tempered at the
temperature of 150, 250, 350 and 450°C for 30 minutes and then air cooled to the room temperature. The
electrochemical potentiodynamic polarization test was conducted at 3.5% sodium chloride solution to
evaluate corrosion rate and pitting corrosion behaviour. The Scanning Electron Microscope (SEM), Energy
Dispersive X-Ray Spectroscopy (EDS) were used to evaluate the pitting corrosion product. The result have
shown that highest pitting potential was found in the sample tempered at 250°C and corrosion pits were
found to initiate preferentially around chromium carbides.

INTRODUCTION

Pitting corrosion is one of the most destructive and costly problem in the chemical process and desalination
plants, water storage tank and pipeline, pump and valves, petroleum refineries etc [1,2]. Depending on the
environment and material, the resultant pits can be wide and shallow or narrow and deep which can easily pierce the
wall thickness of metal [3]. A typical example of pitting corrosion is the pit that occurs on a steam turbine blade
working with neutral chloride.

The pitting corrosion of a material can be prevented through appropriate material selection, cathodic protection
and change of environment. Among them, appropriate material selection has been considered the best way to
prevent pitting [4]. The selection of martensitic stainless steel for steam turbine blade application is based on
hardened and strengthened ability by heat treatment, high temperature and corrosion resistance ability [5]. However,
It is still having susceptibility to pitting corrosion in a neutral chloride environment. For example Li et al. mentioned
that when NaCl concentration is increase, the pitting potential of the domestic super martensitic stainless steel is
decrease [6].

In the recent year, such studies have been further extended to improve pitting potential of martensitic stainless
steel. The study of Marcuci et al indicate that martensitic stainless steel with austenizing temperature more than 900
°C, the dissolution of carbide can influence protective film stability and increasing the pitting corrosion resistance
[7]. The study by Ashkan Reza Gholi indicate that the stainless steel by applying different tempering temperature
result in different corrosion resistance [8]. The studies by Isfahanya et al. [9] and Candelaria et al. [10] indicated that
the martensitic stainless steel by applying hardening and heat treatment process will improve hardness and corrosion
resistant.
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Abstract.Fixation of acetabular cup to bone material is an important initial stability for artificial hip joint. In general, the
fixation in cement less-type acetabular cup uses press-fit and screw methods. These methods can be applied alone or
together. Based on literature survey, the additional screw inside of cup is effective; however, it has little effect in whole
fixation. Therefore, an acetabular cup with good fixation, easy manufacture and easy installation is required. This paper is
aiming at evaluating and proposing a new cup fixation design. To prove the strength of the present cup fixation design,
the finite element simulation of three dimensional cup with new fixation design was performed. The present cup design
was examined with twist axial and radial rotation. Results showed that the proposed cup design was better than the
general version.

INTRODUCTION

This research is initiated by previous research which focusesthe study in impingement between neck stem
surface and liner rim due to human activities [1-3]. Further, the scope of these researchesalso had been developed
into the activity of Salat as special daily activity [4-5]. In the real condition, the impingement process will result in
push-force for all hip joint components, in particular for cup component. The cup component will be suppressed in
axial or radial direction due to impingement process. Therefore, the focus of this research is to continue the research
by investigating the cup fixation.

In general, artificial hip joint in total hip arthroplasty (THA) consists of acetabular cup or cup, acetabular liner or
liner, femoral head, and stem. In the THA, cup and stem are component that experiencing direct contact with bone.
In order to lock the hip component with bone, the good fixation method is required. Especially for the cup, cemented
and cement less methods are widely used in the THA. In this paper, the cup fixation in cement-less method will be
discussed.

The cup fixation of cement-less method usually uses press-fit and screw methods.Press-fit involves pressure
bonding by differences in elasticity between the acetabulum bone and cup. To obtain it, the diameter of the cup is
usually bigger than the reaming diameter of the acetabulum [6]. The screw is widely used to support press-fit
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Abstract.In this study, the effect of substrate orientation on the structural properties of GaAs nanowires grown by a
metal organic chemical vapor deposition has been investigated. Gold colloids were used as catalyst to initiate the growth
of nanowiresby the vapour-liquid-solid (VLS) mechanism. From the field-emission scanning electron microscopy (FE-
SEM), the growth of the nanowires were at an elevation angle of 90°, 60°, 65° and 35° with respect to the GaAs substrate
for (111)B, (311)B, (110) and (100) orientations respectively. The preferential NW growth direction is always <111>B.
High-resolution transmission electron microscope (HRTEM) micrograph showed the NWs that grew on the GaAs(111)B
has more structural defects when compared to others. Energy dispersive X-ray analysis (EDX) indicated the presence of
Au, Ga and As. The bigger diameter NWs dominates the (111)B substrate surface.

INTRODUCTION

An interesting subject in the VLS growth of NWs is changing their crystalline orientation. Typically, the
commonly used GaAs(111)B substrate results in 1I1I-V semiconductor NWs grown in to the [111]B direction. This
has been reported by several groups in the growth of GaAs NWs [1-5], InP NWs [6] and InAs NW [7]. Important
features found in the study of NW when it is grown in the [111] orientation is a high density of twin stacking faults
than growing in other orientation. Moreover, NWs also crystallize in a hexagonal structure with higher grown
temperature and higher V/III ratio. Thus, from the perspective of quality crystal produced, the NW growth with
orientation other than [111] would be beneficial. One method that can be used to change the direction of NW
growth is by using different substrate orientation. There are several problems that may arise as result of different
substrate orientation such as catalyst particle annealing [8] and chemical treatment of the substrate surface [9],
which can affect the substrate surface. On the basis of energy consideration, Wang and co-workers concludes that
the (111)B direction is favorable as it minimizes the surface free energy of the liquid-solid interface [10].

EXPERIMENTAL

The experiment starts with semi insulating undoped GaAs substrates immersed in 0.1% poly-L-lysine (PLL)
solution for 3 mins. After cleaning with deionize water and subsequent drying with N,, the 30 nm diameter gold
colloids were dispersed on the substrate surface and immediately washed after 20 sec. Due to the positive charge on
the surface of the PLL layer, they attract the negative charged of the gold colloids. Nanowires were grown by
vertical flow MOCVD at a pressure of 76 Torr. Trimethylgallium (TMGa) and arsine (AsH;; 10% in H,) were used
as the gasessource and V/III ratio was set at 166. The substrate was annealed in situ at 600°C under AsH; ambient
for 10 min to desorbed surface contaminants and form eutectic alloy between Ga and gold colloid (Au) [11]. After
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