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Rapid Measurement of Hydrogen Content in Magnesium
Alloy Melt Wu Shusen, Xu Sixiang, Mao Youwu, An
Ping (College of Materials Science and Technology,
Huazhong Univerdsty of Science and Technology , Wu-
han, China) 2007 ,27(2)95 96

Abgtract We have developed a system suitable for rap-
idly measuring hydrogen content in magnesum alloy
melt by usng computer and controlled circuit based on
a mathematical model for measurement of hydrogen
content in magnesum alloy to measure hydrogen con-
tent in AZ91 magnesum alloy. The results show that
hydrogen content in AZ91 magnesum alloy is 6 14
cm’ per 100 g in the condition of gas protection, in-
creasng with temperature increase.

Key Words: Magnesium Alloy Melt, Hydrogen Content ,
Mathematical Model , Hydrogen-measuring Apparatus

Effects of Anode Voltage on Medical Titanium Material
by Microarc Oxidation Li Wei , ChenLiuzhu,Liu Ying,
Huang Yan (College of Materials Science and Tech-
nology , Jinan Universty, Guangzhou, China) 2007,
27(2)97 100

Abstract TiO2 composite film containing P and Ca was
prepared on surface of medical Ti materials by micro-
arc oxidation with constant voltage. The effects of an-
ode voltage on the morphology , phase constituent and
Ca, Pcontent in the oxide films were investigated by
SEM , XRD and EDS, focusng on the Ca and P con-
tent digpostion regularity in the oxide film surface and
in intrapore. The results show that the composte
film is composed of mini-pore and anatase TiO: phase
with lower P and Ca contents as well as Ca/ P ratio , in
which the Ca and P contentsin the mini-pore are lower
than onesinfilm surface with low anode voltage treat-
ment. The mini-pore, the volume number of the rutile
TiO: and the Ca and P contents as well as Ca/ P ratio
are increased with the increase of anode voltage. Ca
and P contentsin mini-poreisequivalent to onesin the
film surface in case of high anode voltage treatment.
The Ti oxidization reaction can be effectively promoted
with increasing constant voltage. After MAO (micro-
arc oxidation) , Ti surface porous morphology, phase
constituent and Ca, P contents would have an impor-
tant effect on the formation of hydroxyapatite in hy-
drothermal synthes s treatment.

Key Words: Microarc Oxidation, Ti, TiO. Composites
Film, Anode Voltage, Ca

Simulation of Degassing and Purification Process of
Molten Aluminum Alloys by Rotary Impeller Li Jiehua,
Hao Qitang, Yang Guangyu (Materials Science and
Engineering College, Northwestern Universty, Xian,
China) 2007 ,27(2)100 103

Abgtract The temperature field and flow field of mol-
ten aluminum alloys during degassing and purification
process by rotary impeller have been smulated by a
computational model. The results indicate that a spe-
cial pipeline fixed into the rotate pole can remarkably

decrease the temperaturein the rotate pole and prevent
the spinning rotor from jamming resulting from spray
flux softening at high temperature. The rotate speed
and the flux have the important effects on the degas
sng and purification of molten aluminum aloys,
appropriate parameters should be considered according
to the actual dtuation. With square furnace, the gas
got out in the vertical section along shaft on the cross,
while the volume fraction of the gas can be decreased
remarkably in vertical section along shaft , even exhib-
iting hydrogen inhalation.

Key Words: Liquid Aluminum Alloy, Spinning Rotor ,
Degassing, Simulation

Numerical Simulation of L iquid-solid Bonding Process of
High Speed Seel Compound Roll Feng Mingjie, Wang
Engang, Wang Jungang, He Jicheng (Key Labora
tory of Nation Education Ministry for Electromagnetic
Processing of Materials, Northeastern Universty,
Shenyang, China) 2007, 27(2) 104 107

Abstract The 3-dimensional flow and temperature field
as well as turbulent flow models were established to
smulate the liquid metal onflow of outer shell high
geed steel during filling and liquid-solid bonding of
roll core and shell metal based on the practical experi-
mental data, observing the effects of pre-heating tem-
perature of roll core on solidification and liquid-solid
bonding. The results show that the molten high speed
steel is progressvely solidified from undersde and
two-sde interfaces to upper and midst in the mold,
however , the solidification characteristics are different
with the preheating temperature variation of roll core.
With lower pre-heating temperature, the end solidifi-
cation podtion liesin the middie of shell metal while it
liesin the interface of shell metal and roll core with
the higher preheating temperature at the same sec
tions. The shell can tightly bond with the core to form
the compound roll with proper preheating tempera
ture, however , the metallurgical bonding can not be
found with the lower preheating temperature for the
core. The optimized preheating temperature of the
coreisabout 1 100 1 200

Key Words: Compound Rdling, Casting, Filling, So
lidification, Numerical Simulation

Three-dimensional Finite Element Model ( FEM) Analy-
sis of the Roller's Shape with an Uneven Inlet Tempera-
ture Field in Continuous Roll-cagting Process ChenLin,
Li Xiaogian, Hu Shicheng (College of Mechanical and
Electrical Engineering, Central South Universty,
Changsha, China) 2007 ,27(2)108 110

Abstract Based on the large norrlinear finite element
software M SC. Marc, the three-dimensona thermody-
namic coupled mathematical and physical models were
built up, in which the thermal profile and the elastic
deformation of the roller have been consdered. Based
on the high-temperature flow change constitutive for-
mula and the thermal contact conductance computation



