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Characteristics of Self-Hardening Mold
by the Addition of Reclaimed Sand.

Minoru YOHDA - Toshio NAKADA

Generally the reclaimed sand had been casted off except only in case of the usage for the

back sand at foundries.

In these days, it is not easy to cast it off for want of the open space and the-up.of sand

price.

Especially, in case of self-hardening mold bonded with sodium silicate, the reclamation of the

sand is very difficult, and the up of sand price makes influence on production cost.

Therefore in this experiment, using the reclaimed sand heated on each tamperatures given by

us after casting, in order to know the properties of the reclaimed sand on the mold.

We studied the relation between the properties of the self-hardening mold and the changes of

the temperature, with regard to the rate of combination on several kinds of the reclaimed sand.

We made the molds using several kinds of the reclaimed sand repeatedly and studied also on

the change of the properties of the self-hardening mold.

The results obtained are as follows:

1) The higher the heat influence on the reclaimed sand rises, the lower become properties
of self-hardening mold.

2 ) About the effects of the various temperature on the mold sand, we could recognize that
when the temperature become lower, decrease the mold properties on the each reclaimed
sand.

3) We used several kinds of reclaimed sand repeatedly and recognized when the reclaimed sand
influenced a little by the heat was used, the mold properties decrease only a little, on the

other hand, when the sand influenced much by the heat, the mold properties remarkably

decrease.
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Effects of the Mold Properties at High Temperature on the Casting Stress

Minoru YOHDA - Katsushi TAKEBE + Shuichi SAITO

Synopsis

The resistance of the mold is an important factor of the casting stress. On the other hand, several
addivities (i.e. wood powder, pitch, coal powder and so on) are added for the purpose of the prevention
against the sand burning or scab and the improvement of the properties at high temperature. In this

experiment, we added several addivities to the mold, and studied the effects of these mold on the casting

stress.
The results obtained are as follows:
(1)
COz mold.
(2
casing stress is little.

(3)
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The resistance of the mold is decreased by adding wood powder, pitch and coal powder to the

As the strength of green sand mold is weak, the effect of the resistance of the mold on the

In the case & adding wood powder to the CO; mold, the residual stress d the casting can decrease.
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Fundermental Study on Sulphurization of Iron and Steel ( Continued )

Teruo TANAKA - Masao IKEDA - Kiyoshi TERAYAMA

Having studied on the sulphurization of iron and steel, we obtaind the following results.

(1) The corrosion products were composed of two layers,outer and inner. The former was seemed tobe porous.

(2) On the surface, extremely developed sulphids were much observed, especially in the outer layer.

(3) Si, Al suppresed the sulphurization, though the pitting corrosions were observed in the matrix.
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INFLUENCE OF HYDROSTATIC STRESS ON THE PLASTIC
DEFORMATION OF POLYCRYSTALLINE METAL
SUBJECTED TO CYCLIC STRESSING

by Kazuaki SHIOZAWA, Masateru OHNAMI and Tetsuro YAMAKAGE

In a series of studies on the influence of hydrostatic stress on the plastic deformation of polycrystalline metals
subjected to cyclic stressing, in the present paper, the experimental studies on low-cycle-torsional pulsating of
0.15 per cent carbon steel under hydrostatic pressure at room temperature were presented. 1t was concluded that
cycle-dependent plastic deformation of the metal under combined stress cycling and hydrostatic pressure was re-
markably larger than that in atmosphere.In order to elucidate the difference of the behavior of plastic deformation
of the metal subjected to cyclic stressing under hydrostatic pressure and that under atmospheric pressure, the
unified correlation between Bauschinger effect of the material and the influence of hydrostatic stress was discussed.
It was obviously observed that Bauschinger strain under combined stress cycling and hydrostatic pressure was larg-
er than that under atmospheric pressure. Therefore, it was considered that the Bauschinger effect of the material
subjected to low-cycle-torsional stressing was more remarkably occured under combined hydrostaic pressure
than that under atmospheric pressure. From these facts, it was suggested that thebarriers against the movement
of dislocations was decreased by combined subjection of hydrostatic stress when the direction of applied stress

was changed during one cycle of stressing.
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Application of Holographic Interferometry for Deformation Problems

( Optical Strain Gauge Method )

~ Tadashi KATO

Satoshi KAKUNAI

- Kazuo YOSHIKAWA
+ Takashi NOMURA

The check base gauge method was applied to the measurement of three-directional components of displace-

ment by horographic interferometry.

As the result, a simplified three-dimensional analysis of small static displacements and an optical strain

gauge method were devised.
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The Relationship between Lubrication and Surface Condition
of Metals Deformed under Compression

Mitsugu TOKIZAWA - Kazuo MUROTANI

This paper describes the results of a detailed study on the development of surface asperities produced
during cold compression of single crystals, bicrystals and polycrystals of aluminum as well as polycrystalline
copper, iron and zinc.

The conclusion is that the difference in the lubricating conditions according to the grain-size of metals is
attributable to the hydro-static pressure generated in those trapped lubricants at a metal-tool interface. On the

basis of this result, the mechanism of lubrication is discussed.
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Transport Phenomena between Solid and Liquid in Liquid film flow

Hisashi MIYASHITA - Kazuo SAHEKI-Masuji SUGATA

Heat transfer coefficients in liquid film flow on the vertical

many investigators.

into consideration in general with shear stress on the liquid-gas interface for

tube or plate are reported by

Dukler and Kutateladze have theoretically studied . Dukler’s theory 1is taken

momentum transfer

in falling film flow, whereas Kutateladze’s theory setup the momentum ‘transfer in film flow

without shear stress on this interface.

In this paper, the development of their theories is reported. Heat transfer coefficients

are obtained by using the electrochemical method and the mean film thickness

using the shutout procedure.

is obtained by

They are compared with Dukler’ s and Kutateladze’ s. According

to our experimental results, we found as follow: Dukler’s is remarkably in agreement with our

experimental values in the region of high 8. But Kutateladze’s in the region of low £,

Reynold’ s number and thick film,8+> 30,

1
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Convective Heat Transfer due to Turbulence Promoter
(2nd. Report, Local Transfer Coefficient and Performance Coefficient)

Hisashi MIYASHITA - Kazuo SAHEKI - Kiyoshi MUROKAWA

In previous paper, one of authers mentioned a-summary of electrochemical method which s frequ-
ently used for the studying of transport phenomena, and the effects of average heat transfer ceefficients
with turbulence promotors in a duct by using this methed.

In this paper, local heat transfer ceefficients and performance ceefficients with the turbulence promotors
are mainly reported.

Grass rodees 3 mm, 5 mm,and 7 mm in diameter are used as turbulence promotors on the wall surface in
a duct.

30 point’s isolated electrodes for measuring local heat transfer ccefficients are buried on the wall surface.

The experimental apparatus for measuring the average transfer ccefficients are similar to previous paper.

Experimental results : 1. The analogy between heat and mass transfer was recognized. 2. maximum
values of the local heat transfer ceefficients were appeared in the region of 5~8 for dimensionless length
x/Dp, 3. The mean trausfer ccefficient with turbulence promotors in a duct was independent of H/Dp,
but showd maximum valve at p/Dp =7. 4. Friction factors were increased 2~3 times, and some peaks

of performance ccefficients were shown in region of 8 X10® ~10* of Reynolds’ number.
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Experimental Condition
LIQUID:
K.Fe(CN)g0.005(mo £¢) LIQ. TEMP. .30:0(C)

K,Fe(CN)g0.005{mo ¢£] VIS.: 0.0124 (poise)
NaOH 2.0(mo¢,¢) DENS.:1.0816(g/ cp)

TURBULENCE PROMOTOR :

Dp (mm) 3 5 7
H./ Dp 10 6 4.3

P (mm) [15 21 30|25 35 5035 49 70
P/Dp [ 5 7 10| 5 7 1015 7 10
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Fe(CN)#- Fe(CN): " +e™ (FtR)
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Interface Circuits of Cassette MT .

Toshikazu ASO

- Syuji OKAZAKI
Yasuyuki HIYAMA - Hiroshi INOUE

T his is reported about the interface circuits of Cassette MT, made experimentally in order to produce the

object programs of mini-computer compilers. Inthis way we could decrease the operating time of the com-

puter for completing one job.
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Modes in a Laser Cavity with small Misalignment

Yosiyuki HORIUCHI, Hirosi INOUE

The integral equations of a gas laser cavity are solved by means of perturbation in three cases:

(a)tilted mirrors,

(b) inserted pins,

(c)inserted aperture.

We can use these three results for the mode selection of laser oscillators.
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Design of A Driver Circuit for Twisted Nematic Liquid
Crystal Display Panel

Michio KUWAHARA, Hiroyoshi ONNAGAWA, Kazuo MIYASHITA

Liquid crystals show various electro-optical effects.

Twisted nematic (TN) mode, that is one of the

field type electro-optical effects of liquid crystals, has such advantages as low operating voltage, small

electrical power consumption and high contrast ratio, compared with other modes.

A circuit for alternating voltage drive of TN liquid crystal display panel is constructed with diode-

transistor logic (DTL) integrated circuits. The obtained response time of this circuit is far shorter than

that of the display panel. The response time of this TN panel with DTL driver circuits is short enough

for digital clock display.
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