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Development of Generating Technique of Aspheric Surface with Polishing

Masayasu FUJISAWA

Dept. of Manufacturing Technologists, Institute of Technologists

Abstract

In a conventional processing, aspheric surface was generated with precision grinder, and its surface

roughness is 0.4 um. So the surface roughness has improved to 0.01 um by constant pressure polishing.
However, accuracy of aspheric shape has deteriorated by the polishing. Then I have developed a new
polishing technique which generate accurate aspheric surface within 0.1 um deviation by controlling density

of polishing pad path.

Key Words : Aspheric Surface, Polishing, Generating
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Image Information Monitor System of Backward and High View for Wheelchairs

Yasushi MATOBA™ and Satoshi SUGAYA™
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Abstract

For such handicapped persons who cannot take a position look back, it is dangerous when they move

backward by their wheelchairs because they do not have means to make sure the safety around their backward.
Ordinarily speaking, wheelchair user has only height limited view and cannot look what can be viewed only
from high position. Therefore we have designed a system that assists electrical wheelchair users to view their
backward and view from high position. We have developed projector based compact display system and
camera system with a length variable rod. Furthermore, we have realized additional function for projecting
video image to a wall so that multiple users can discuss while simultaneously viewing the same image.

Key Words : wheelchair, image information monitor, high view, projector, information sharing
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Discussion of Speaker Characteristics for High Fidelity Reproduction

—Physical Characteristics Difference of Speaker Magnet—
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In this paper, we have clarified experimentally that the field coil magnet loud speakers have higher quality
than ordinary ferrite loud speakers. Firstly, we evaluated both type loud speakers under the condition that
only magnet were different. We have obtained "+2" rank better in the seven grade scale on field coil magnet
loudspeakers. As a result of the measurements, we proved that field coil magnet loud speakers have large
amplitude and better damping.

Sound Evaluation, Ferrite Loudspeakers, Field Coil Magnet Loudspeakers, Alnico Magnet

Loudspeakers, Damping Force
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Tablel : A spec sheet of loudspeakers

field coil magnet
Item Ferrite loud speaker
loudspeaker
Model Type Full range Full range
Diameter 16cm 16cm
Fo 63.6Hz 64.1Hz
Qo 0.275 0.307
Mo 770¢g 7.78¢g
Magnetic flux approx.
approx. 13,000Gauss
density 13,000Gauss
Excitation
12w none
Electric Power
Box Type bass reflex bass reflex
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Table2 : The list of musical source

Source 1 PIANOCONCERTO No5
"EMPEROR"(Beethoven):
(conductor) Zubin Mehta, (piano) Vladimir

Ashkenazy, LONDON,FOOL-23016,No2

Source 2 Les Larmesu
Jacqueline(Offenbach):(violoncello)Werner

Thomas,ORFEO,C131851A,Nol

Source 3 Watermark : Enya, WEA MUSIC

25p2-2465,No8

Source 4 GOING HOME THE L.A.FOUR :
L. Almeida(g), R Brown(b), S. Manne(d), B.
Shank(s,f), "GOING HOME", EASTWIND

EJD-3045, Nol

Source 5 Croonin' : Anne Maurray, EMI TOCP-8167,Nol

Source 6 HOOKED ON DIXIE:Joe Webster & His River

City Jazzmen,K-TEL 678-2,Nol
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Table3 : The result of evaluation experiment

Evaluation words Average Variance
& T +1.88 0.32
WAL +2. 33 0. 66
BORED +2. 20 0.74
DY +2. 20 0.92
Jiz L &iAte +1. 80 1.07
EA e Z< +1. 80 0. 40
BRIk +1.73 0.78
2Tk +1. 72 0. 29
FREDIR - Ak +1.72 1.13
B +1.70 0.23
TRARRSY +1.70 0. 68
Ze Rk +1. 68 0. 49
FEL +1. 60 0.27
BELOKE +1. 60 0.39
t7.40) +1. 60 0.67
FEE +1. 60 0. 30
Wr S +1. 56 0.90
Kb +1.53 1.12
HRS +1. 47 0.70
AT O B +1. 44 1.17
FETENE +1. 30 0. 49
Holographic & +1. 30 0.70
FRRUE +1. 30 0.96
ER=)) +1. 24 0.26
kA +1. 20 1.17
FHH0 +1.13 0. 55
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Fig.2 Current Step-response of measurementl
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Fig.3 Adjusted current step response of measurementl
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Fig.5 Current step response of measurement2
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Abstract

More than 500 software for the casting simulation were sold, but few of them were used in the foundries. This

study shows the easy way to measure some physical properties in the small foundry and to fit the simulation
to the production, and also shows CAE Technology is very useful even in the Aluminum Alloy Sand Mold
Castings in order to improve the casting plans and to develop the power of the young generation.

Key Words : casting, solidification, simulation, Aluminum Alloy, sand mold, FEM
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Abstract

The global warming problem is one of the most serious ones for the human future. In accordance to solve this

problem, the concept was tried as the searching examination, that is the general waste was carburized and the

produced carbon was hardened with Phenol Resin. As the result, carburization went well and the carbon

collection ratio was about 88%. But hardening did not go so well. Compression Strength was about 7~8N/mm2,

which is about 1/5 of wooden material, and Specific Weight was about 1.0, which is twice of that. But the

possibility for real use of this concept was confirmed. And some themes could be found for the following

researches.

Key Words : general waste, carburization, thermal hardening, Phenol resin, global warming problem, carbon

stabilization,
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Table-1 Results of Carburizing Tests

Carburizing Residual Residual State of Residual

Temperature & | Ratio Charcoal

Holding Hour (%) (%)

523K X 0 34.3 97.0 30% Ash

523K X 2 304 82.0 30% Ash

513K X 0 — —

513K X 2 305 94.0 A Little Ash

503K X 0 39.0 94.7 VeryLittle
Underdone

503K x 2 338 94.0 Very Little Ash

493K X 0 40.3 100 Little Underdone

493K X 2 48.0 94.0 Little Underdone

483K X 0 42.6 100 Little Underdone

483K X 2 35.9 100 Little Underdone

473K X0 41.9 100 Little Underdone

473K X 2 46.6 100 Little Underdone

383K X2 93.7 100 As it was
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Table 2  Results of Specific Weight Measuring
(Average Value of 6 Samples)

Phenol Resin Addition | Hardenin | Hardening Hardening
Ratio& Pressing g 503K 523K 553K
Paint 40% 1.10 1.07 1.05
Paint 30% 0.96 0.94 0.89
Paint 20% 0.83 0.80 —
Paint 30 % + Drop | 1.11 1.11 1.11
20%

Paint 25 % + Drop | 0.94 1.01 1.01
25%

Paint 20 % + Drop | 1.11 1.01 1.04
30%

Paint 40% -+ Press — 1.13 —
Paint 30 % + Drop | — 1.09 —_—
20% +Press
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BALIRE RN E W & EI NS R DA H 5.
Bl 7 = 7 — VBRSNS L2 0, 7 L R EAE
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Table 3 Results of Compression Tests (N/mm2)

(Average Value of 6 Samples)

Phenol Resin Addition | Hardenin | Hardenin | Hardening
Ratio& Pressing g 503K g 523K 553K
Paint 40% 7.79 4.96 3.60
Paint 30% 4.94 2.56 3.15
Paint 20% 0.84 0.80 B
Paint 30 % -+ Drop | 6.12 4.28 6.45
20%

Paint 25 % + Drop | 3.53 1.83 361
25%

Paint 20 % -+ Drop | 3.89 — 3.10
30%

Paint 40% -+ Press — 7.39 —
Paint 30 % + Drop | — 3.65 —_
20% +Press

Table 4 Results of Compression Strain Tests (%)

(Average Value of 6 Samples)

Phenol Resin Addition | Hardening | Hardening | Hardening
Ratio& Pressing 503K 523K 553K
Paint 40% 7.78 8.87 6.92
Paint 30% 5.90 5.10 5.39
Paint 20% 5.14 4.42 B
Paint 30% +Drop 20% | 6.51 6.14 5.12
Paint 25% +Drop 25% | 6.28 5.13 4.64
Paint 20% +Drop 30% | 6.10 — 3.87
Paint 40% -+ Press — 7.39 —
Paint 30% -+Drop 20% | —— 4,06 —
=+ Press
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Effect of Preliminary Moist Curing on Mechanical Behavior of Concrete

Takehiro SAWAMOTO™, Keishi TOBINAI™ and Masanori TSUJI™

“IDept. of Building Technologists, Institute of Technologists

“2 Part-time teacher, Institute of Technologists

Abstract

The paper on relation between preliminary moist curing and mechanical behavior of concrete written by

Walter. H. Price is widely known and it is quoted by many teaching materials in the world. In the paper
written by the Price, when the moist curing is stopped, the rate of strength gain slows down as water is lost
from the concrete, and further strength gain soon ceases. A 3-day period of moist curing will only allow the
concrete to reach 75 to 80% of the potential 28-day strength which can be achieved with continuous moist
curing. Furthermore, stored continuously in laboratory air will only allow the concrete reach 45% of the
potential 28-day strength. However, it was experimented about 60 years ago, and that concrete material was
different from present one. In our study, the effects of preliminary moist curing period on the mechanical
behavior of present concrete are compared with the paper written by Price, and we describe new properties
such as compressive strength, tensile strength, elastic modulus of elasticity of the present concrete.

Key Words : Concrete, Curing, Compressive strength, Tensile strength, Elastic modulus of elasticity
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Fig. 1 Effect of preliminary moist curing on compressive

strength of concrete (by Walter.H.Price) 2
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Table 1  Mix proportions

W/C Slump Air content Unit content (kg/m®)
Type of concrete
(%) (cm) (%) W C S G Ad
Normal-weight concrete 53.5 15+25 45+15 174 325 820 903 3.912
High—strength concrete 31.0 60=10% 45+15 170 549 773 851 7.686

*Slump flow
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Fig. 2 Effect of preliminary moist curing on

compressive strength of concrete
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Fig. 3 Effect of preliminary moist curing on
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Normal-weight concrete
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Fig. 4 Effect of preliminary moist curing on splitting tensile strength of concrete
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Fig. 5 Effect of preliminary moist curing on relation between compressive strength and splitting tensile strength
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A Study on Recycling of Concrete Waste in Site and Appropriate Mix Proportions.

Takehiro SAWAMOTO ™ and Kenichi NISHI™

*! Dept. of Building Technologists, Institute of Technologists
“2 Graduate, Dept. of Building Technologists, Institute of Technologists

Abstract When the concrete waste is recycled as the aggregate, the concrete waste is generally carried to the plant and
the recycled aggregate is manufactured. However, in this method it needs significantly much energy and
causes much CO, when the concrete waste is carried to the plant. Therefore, we need to consider about
environment to study on recycling of concrete waste in site. In this study, we investigated, appropriate mix
proportions used recycled coarse aggregate, properties of fresh concrete, pumpability, and properties of
hardened concrete in case recycling of concrete waste in site. As a result, we proposed following process.
(1)When mortar is manufactured at the plant, we add amount of additional water absorption of the recycled
coarse aggregate into the water content. (2)The mortar is carried from the plant to the site. (3)The recycled
coarse aggregate is manufactured in site and mixed to the mortar. To compare with recycled aggregate
concrete manufacturing at plant it is same as this method of slump, pumpability, compressive strength, tensile
strength, elastic modulus of elasticity, properties of chloride penetration.

Key Words : Concrete waste, Recycled coarse aggregate, Mix proportions, Strength, Pumpability
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Fig. 1 Recycling of concrete waste in site assumed

in this study

Table 1 Row materials concrete

Cement Ordinary Portland cement (Density:3.16g/cm?)

Sand (Density under saturated surface-dry
condition:2.61g/cm3, Absorption:2.22% , Fineness
modules:2.72)

Fine aggregata

Crushed stone (Density under saturated surface-dry

condition:2.64g/cm3, Absorption:1.24% , Fineness
modules:6.67, Percentage of solid volume:59.8%)

Coarse aggregate |Recycled Coarse aggregate (Density under saturated
surface-dry condition:2.42g/cm? , Destity under air-dry
condition:2.35g/cm?, Destity under oven-dry

condition:2.30g/cm3 , Absorption:5.43% , Additional water
absorption:3.20%)

Water-reducing and air-entraining admixture.
Chemical admixture| — — — — — — — — — — —

High-range water-reducing and air-entraining admixture.

Table 2 Condition of coarse aggregate to mix

VS |Crushed stone under saturated surface-dry condition is used.

RS [Recycled coarse aggregate under saturated surface-dry condition is used.

RA |Recycled coarse aggregate under air-dry condition is used.

Recycled coarse aggregate under air-dry condition is used and amount of

RW
additional water absorption is added to water content.

Table 3 Mix proprtions

W/C Condition Air Unit content (kg/m®) Ad™
o) of coarse | content
" aggrgate (%) w c S G o
Vs 979
RS 175 897
45 — — A 389 747 — A 10
RA
— — — — 871
RW 175+27
Vs 979
RS 175 897
55 — 1 45 318 805 |— — 10
RA
—_ — —_ — 871
RW 175+27
Vs 979
RS 180 897
65 [ — 271 826 |— —| 05
RA
— — A —_— — 871
RW 180+27"

*Amount of additional water absorption is added to water content.
**xW/C=45%: High-range water-reducing and air—entraining admixture.
**¥W/C=55% and 65%: Water-reducing and air—entraining admixture.
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Effect of Measurement Part by Height of Concrete Member
on Compressive Strength and Semi-Destructive Testing.
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Abstract

The properties of concrete such as compressive strength and durability are affected by height of the member

and they are widely known. However, correlation between measurement point of the member and result of
semi-destructive testing is not obvious. In this study, the effects of measurement point by height of 800mm
concrete member on semi-destructive testing such as rebound number and scratch width were investigated.
The main conclusion are as follows. (1) In case height of concrete member was 800mm, the lower the
measurement point of the concrete member, the heavier the bulk density of concrete. However, the
compressive strength became smaller. (2) The height of the measurement point could hardly affected the
rebound number. (3) The higher the measurement point, the more wide the scratch became. (4) The rebound
number and depth of chloride penetration shown durability of concrete were mutually correlated.

Key Words : Concrete, Semi-destructive testing, Rebound number, Scratch width
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Table 1 Mix proportions and test results

Unit content (kg/m®) Test result Compressive strength
Air Bleedin
W/C | s/a Air g
content i 28 days
00 | (o) %) w o] st* | 82| G Ad ST ontent n y2
b (cm) . percent (N/mm?)
(%) %)

4501 44.2 166 | 369 [ 392 [ 385 [ 1013 [ Cx1.0%| 12.0 4.0 3.45 54.4

55.0 | 46.0 4.5 166 | 302 | 421 416 [ 1013 [ Cx1.0%| 13.0 4.8 4.38 42.9

619|500 *1.5 187 | 302 | 443 | 438 [ 910 [ Cx1.0%| 21.0 4.5 6.04 31.6

71.0]52.0 187 | 263 | 468 | 463 | 888 [ CXx1.0%| 20.5 4.5 10.16 20.8

* S1:Product of Kimitsu

S2:Product of Kamisato
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Present Situation on Maintenance of Bridges in Municipality
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Abstract

The deterioration of bridge built for the period of the high growth of economy is noticeable, and maintenance

becomes very important from now on. However, the system of the maintenance of bridge does not work in the
local government. This report describes present situation on the maintenance of bridges in municipality in

Saitama prefecture and approach of the university.
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