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Texture evaluation method of aluminum alloy by self-organizing map
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Abstract

Surface texture of products needs the sensitive information for adding high-value to the products. It needs the technology

method to convey sensitive information for designing and producing products. For this purpose, the method using a self-

organizing map (an unsupervised learning neural network) was presented in this report. An aluminum alloy, shot blasted,

was used for a specimen and its surface texture parameters were evaluated by self-organizing map. The surface texture

parameters: arithmetic mean height; arithmetic mean roughness; glossiness; lightness are measured and the relation of

these parameters was shown on the self-organizing map. This map showed clearly the relation of these parameters and it

indicates that the self-organizing map can be used for the evaluation of aluminum alloy texture shot blasted.

Keywords: Surface texture, Self-organizing map, Shot blasted, Aluminum alloy.
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Fig. 1 Structure of Self-organizing maps.
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Fig. 2 Self-Organizing maps.
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Table 1 Input Data.

Input 1 x 1 2 100
Input 2 y=1 1 1 1
Input 3 y=x 1 2 100
Input 4 y=2 1 4 10000
Input 5 y =2 1 141 10
Input 6 v = sin(x) 0.84 091 051
Input 7 y = cos(x) 0.54 041 0.86
Input 8 | y = tan(x) 1.56 219 059
Input 9 v = log(x) 0 0.30 2
Input 10 | y=1/x 1 05 0.01
Input 11 y=e 271 7.39 2.69E +43
Input 12 | y =100 100 100 100

Fig. 3 Self-Organizing maps for Input Data.
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Fig. 4 Comparisons of self-organizing maps in Fig. 3.
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Fig. 5 Relationship between image difference and correlation
coefficient r.

Fig. 6 Correlation between two data groups by self- organizing
map.
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Fig. 7 Relation among arithmetic mean height Sa, skewness Ssk
and kurtosis Sku.

Fig. 8 Relation among arithmetic mean height Sa, upper material
ration Smr1 and lower material ration Smr2.

Fig. 9 Relation among arithmetic mean height Sa, lightness L*
and specular reflection Gs (60°) /10.



t2\S, B L ROIERURE Gs (60°)/10 & MBI v [/
T2 HOMRIL~ v 712X 2 EAGA ORI v T
oo £F, WEL*OHBCHMIL~ v 71X 2 EAS & FEL
HOEWHRTFIEAF 22— A Ssk (Image difference=93) KO
PR EFE % Smy 2 (Image difference=54) TH o7z, T4D
L, BHUHRAL~ v 712 & 2 EARGA OBPEANRD T <,
HFHOMBANENZ EZRLTWE, 20L&, MR,
FZENZ1098 JL TN 097 & D TR\ W IEDOF B BILRA L 5 1
2o 72, ENRHE Gs(60°)/10 & A ¥ 2 — % A Sskid Image
difference =564, 1EFHTHE Gs(60°)/10 & BATHFERE Smr 213
Image difference=609 Th -7z, TN HITHCOHMIL~ v
FIZEXBEASAZREE SRS 2 LI2E ) ZRZ N Inage
difference=398, 429 & %%, D& %, MHEBRErZZFI2Z
1090 K 1U°-092 & fud TEWE DM R S iz,

AF 2 — A A Ssk J R IR Smy 2 & EE L* R ONIE
BER Gs (60°)/10 O BFR % Fig. 11 R 12 IS ZNZIRT, A
X2 — R RASskBADMENS 0IEL %5, ThbbMrw
B WEMD O & SHADR LTI RREIC R LD
12, TORMEEITIAL 255, ERENRIMET S5, 72,
PRRESm2 05w < 25, Thbh, HEHOHEAEM
THLEDIT, TOREMIIIS 2575, IERGTRIZET
5, TOXHIT, FirDKMER T X -5 ZHDH L
WC&koT, Yav 77X MILEMOREZFHFEMICIEKT S
EWEETDH S,

Dlo#Rty, Akt~ y 7 OHERD G4 OF P
AT 5 2 & T, KWTFOMBIBERIGFHIIMRETH S 2 &
N YA

5. #
AETE, =2—INVE v bT—7 O LEFTH
5 HOHRAL~ v 712 & 2 W OAHBI BIAR 0 81l )5 2 % $
Fl7 7, BMOMBTHONIBUEZ A T—5 &L
7o HCAHRAL~ v 7O TR % RO BB O W TR L
720 WIS, HBONTZEAGAINTOWT, 253255 [l O FF L
P % 7R3 %l (Image difference) # 5 L, CoOBfEEL FhZ
NOATIT— 5 MOMBREEZ K L7 ZOHE, Image
difference |2 & > TATI7— % B OMBEASWIEIFFCE 5 2
ROz, S5, AFENRYay bTIAMIT
L7227 VI = ABGEDT 7 AT v dHliR T oM D
BHTE2Z L %2BIEL 720

(]

e

AMEZEDDIZH2Y, IR THERKSARLY 7 AT >
MR EHT — 7 —F 7Y VRIS & HHEE 2 THS
Fl7z, 610, AMEZTLDDIIH2Y, THIHAFL
FER A RIS S 2 THE £ La, ZTITREL T, Btk

BBt~y TICLBTINIZILEEDT IR F viHEAE

Fig. 10 Self-Organizing maps for surface texture.

Fig. 11 Relation among skewness Ssk, lightness L* and
specular reflection Gs (60°) /10.

Fig. 12 Relation among lower material ration Smr2, lightness
L* and specular reflection Gs (60°) /10.
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Performance of Vertical-axis Drag Type Wind Turbine with Blade Pitch Control Mechanism

B 8 Takanori HIRANO*
BEA —EBF Ichiro FUJIMOTO**

Abstract

So far, we made some experimental and numerical studies on the starting performance improvement of both three-blade

and four-blade gyro-mill type wind turbines. As a result, as for these lift-type gyro-mill wind turbines, a pitch control of blade

is concluded to be effective on the starting performance improvement. In this study, another type vertical wind turbine,

that is, drag-type wind turbine with pitch control mechanism was investigated. Three-blade vertical-axis turbine model

with pitch control mechanism constructed with gear and timing belt was made and investigated as parameters of blade

chord length and blade shape. Those results suggested that it is effective to use a pitch control mechanism to improve both

a starting performance and increase of electric generation.

Keywords: Drag-type Wind Turbine, Rotating Performance, Experimental study, Pitch Control
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A proposal of the learning introduction tools for school children and students had been a
non-attendance condition on the past

=i #REZ  Takumu Takahashi**
{f£47K % Hitoshi Sasaki***
T %% Kudo Yoshiaki****

Abstract

This paper was a report on a proposal of the learning introduction tools for Takaosan-Gakuen located in Hachioji-shi,
Takaosan-Gakuen is a elementary and middle school that specializes in accepting students in the city who were in school
refusal. In the same school, there is an adaptation instruction class “Yamayuri” that entrants transfer studies. The purpose
is to teach students who lack experience in collective learning and to support smooth migration studies. The school refusal
state deprives the student of the opportunity to acquire knowledge and lowers motivation and continuing ability of learn-
ing. In fact, for students who attend "“Yamayuri”, self-study duration is in the order of a few minutes, some people are not
familiar with group learning and have long-standing enrollment. The tool under development consists of three tools. 1) a
“target sheet” (A4 size) to fill in the target before self study, 2) 1 to 2 minutes for the tablet PC to be used for improving
the concentration of the learner before self learning Scroll action game “Tonton Hashire”, 3) “Stamp” pushed by the afore-
mentioned “target sheet” as remuneration for achieving the target. These tools are designed to incorporate a new story
with the theme of “Tonton Muhkashi”, an old tale communicated to the community, in order to give a sense of proximity
to students who are users. We plan to actually verify it in the future.

Keywords : School Non-Attendance, Learning Introduction, Social Design
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Pico Pulse Response Analysis of Josephson Weak-Link using Time-Dependent Ginzburg-

Landau Model
Shigeru  YOSHIMORI**

S

Abstract

The pulse wave whose width is picosecond is called the pico pulse. In this paper, the pico pulse response analysis of

high Tc superconducting Josephson weak-link made of Bi,Sr,Ca,Cu,0,, in the Terahertz (THz) region is reported. Since

the photon energy of the THz radiation is greater than the energy gap of high Tc superconductor, the one dimensional

time dependent Ginzburg-Landau (TDGL) equation is used and the TDGL model as the equivalent circuit of Josephson

weak-link instead of the Resistively-Shunted-Junction model is derived by use of the TDGL equation. It is found that the

peak value of pulse response decreases when the pulse width decreases.

Keywords: Josephson weak-link, THz region, Pico pulse response, TDGL equation
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