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Ti-TiCp RMEEMDEIRMEHEICKITT TiC IFDERMAHORE

RIS AAKE WADE HA—h R P
Effect of Spatial Distribution of TiCp on Tensile Properties of Sintered Ti-TiCp
Takashi OKI, Hideaki KURAMOTO, Kohshi SHIMIZU, Kazuhiro MATSUGI*, and Osamu YANAGISAWA*

The composites of the different dispersion state were prepared from the titanium powder and the TiC with the
different particle sizes. The effect of the difference of spatial distribution of the TiC particles on the tensile
properties and the behavior of TiC particles' breaking in the tensile deformation process have been quantitatively
investigated. In the tensile deformation, TiC particles begin to break just after the yielding of the material. Finally
the connection of cumulated cracks of particles brings the propagation of a main crack and fracture of the
composite material. The material of which the spatial distribution of the second phase particles is close to random
distribution has larger tensile strength and tensile ductility than the material of stronger clustering tendency. The
reason for this is that the destruction of TiC particles in the materials of stronger clustering tendency is more
frequent from the initial stage of the deformation, because they have more regions of larger local volume fraction
and larger local particle density. The tendency, showing that the particles in the clustered regions are easy to be

broken, was explained from the result of the elastic-plastic analysis by finite element method.

Keywords : Ti-TiC, composites, local area fraction, local particle density, tensile properties, fracture of particle
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Table 1 Volume fraction of powders in the mixture(vol%)

Sample Titanium TiC Sample Titanium TiC
TTC1,5~8 90(H1) 10(TC1) J| TTC13 | 61.4(H3)+28.6(A2) | 10(TC3)
TTC2 | 61.4(H1)+28.6(A1) | 10(TC1) || TTC14 | 45.6(H3)+44.4(A2) | 10(TC3)
TTC3 | 45.6(H1)+44.4(A1) | 10(TC1) || TTC15 90(H3) 10(TC4)
TTC4 40(H1)+50(A1) | 10(TC1) || TTC16 | 28.6(H2)+61.4(H3) | 10(TC4)
TTCY 90(H3) 1(TC2) [ TTC17 | 44.4(H2)+45.6(H3) | 10(TCa)

TTC10 | 61.4(H3)+28.6(A2) | 1(TC2) || TTC18 | 61.4(H3)+28.6(A2) | 10(TC4)
TTC11 | 45.6(H3)+44.4(A2) | 10(TC2) [[ TTC19 SO0(H2)+40(H3) 10(TC4)
TTC12 90(H3) 10(TC3) || TTC20 | 45.6(H3)+44.4(A2) | 10(TC4)
H1:Hydride-dehydride Ti powder, d<150 um, TC1: TiC powder, d=45~75 um
H2:Hydride-dehydride Ti powder, d=75~150 um, TC2: TiC powder, d=38~45 um
H3:Hydride-dehydride Ti powder, d<45 ym, TC3: TiC powder, d=26~38 um
Al: Atomized Ti powder, d=425~500 um, TC4: TiC powder, d<26 um

A2: Atomized Ti powder, d=150~250 um
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Fig. 1 Simulation model with cell size L and particle radius r.
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Fig. 2 Back scattered electron image of Ti-10vol%TiC composites.
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Fig. 3 Cumulative frequency distribution of (a)local area fraction (L4F) and
(b)2-dimensional local centroid number (LCN2D) for the different spatial distributions.
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Fig. 4  Relation between local area fraction(LAF) and 2-dimensional local
centroid number (LCN2D)of TiCp for the different spatial distributions.
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Sintering Rate of Pure Copper Powder Uniaxially Compressed in Closed Die
during Spark Sintering

Hideaki KURAMOTO, Takashi OKI, Kazuhiro MATSUGI* and Osamu YANAGISAWA*

The sintering rate during spark sintering of pure copper powder was measured and analyzed to
investigate the sintering mechanism. After rectangle wave pulse discharge in the first stage, constant
continuous pulse current was supplied to the compact in this spark sintering. The results obtained were
summarized as follows.

When the compact temperature is smaller than about 800K after 1st stage, the relative density is
decided only by their compact temperatures at a constant pressure. It is considered that the sintering
mechanism in this stage was plastic deformation and the sintering rate depends on the compact heating
rate. In the next stage, when the compact temperature is larger than about 800K, the sintering rate can
be represented by the sintering rate equation obtained by applying Von Mises type constitutive

equation for metal powder compaction to power-law-creep equation.

Keywords: spark sintering, spark sintering rate, sintering mechanism, plastic deformation,

power-law-creep(high-temperature) deformation
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Research on milling of nickel-base super alloy with High Frequency Vibration

Osamu KUWABARA

A micro groove machining of nickel-base superalloy was carried out in the end mill with a high frequency

vibration. Cutting resistance was reduced by the combined use of friction coating and frequency vibration.
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High Frequency Vibration , End Mill, Nickel-Base Super Alloy
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An Estimaﬁon of Corrosion Resistance of Substitute for Hexavalent

Chromate Conversion Coatings in Charasteristic of Manufacturing Lines

Yoshitaka KANEYUKI and Kunio UEKI

Corrosion resistance of substitutes for hexavalent chromate conversion coatings, developed by

chemical manufacturers was estimated by salt spray test.

The time, generated white corrosion

products, were various results according as manufacturing process: 24 hours to 840 hours, and some

pieces didn't generate white corrosion product.

Keywords: Substitute for Hexavalent Chromate Conversion Coatings, Salt Spray T est
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Development of Portable Damage Measurement Device for
Inside of Thin Tube

Hideki TANAKA . Naoya HASEGAWA

We developed the mesuring system using the light section method for the purpose of
measure the inside damage of thin tubes. We developed the mesuring system used it. Also,
we inspected about the preciseness of the measurements. The system we constructed has
two problems. The one problem is that the device is too large to carry. The other problem
is that the system takes much of time in shooting and saving imé.ges. So we made the device
smaller and lighter as keeping up mesuring function. And we improved measuring program

to quicker the process for shooting and saving images.

Keywords: Non-Destructive Measurement, Light Section Method, Damage on Inside of Tube,

Circle Line Laser, Image Processing
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Experimental Investigation of Vibration Characteristics of Lying Person's Head in

an Ambulance Car (Influence of Water Pillow on Head)

Norio Uesugi, Shuji Nishiyama, Kohshi Shimizu, Kazuhiro Yamamoto, Shigeru Matsubara

In case of carrying a patient into a hospital by an ambulance, the influence of water pillow on vibration characteristics

of a Lying patient's head was examined. The influence of water pillow on head vibration was evaluated quantitatively

by measuring both transient response and frequency respose.

Keywords:Vibration, Ambulance, Lying patient
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