ISSN  1343-3555
CODEN KEHOFI

P; it % Ft 3R &

1SAKA No.30 (2016.9)

MR TEGEA
APRAFALE SRS SR P

Technology Research Institute of Osaka Prefecture







g o oad

000 200000000000000000 (Ne30)OOOOoOoooooO

0ooooooooooooooOoocoooOoOooooooooooooOooooboboOoOgsoooon

goooooooooo7000boo0O0Ooooooooooooog

0000000000000 oo0o0doo0o0oo0oo0oDoooooDoooOsS7Too0ooDg

000000000000 o000000000000000000000000 2800000000

000000000 0o0ooooooooooOo(oo2ro1201000000000)00000

0300003000000000000 (0028030 17000000000 )000000 1300

ooooooo oooogoooog

goboooobooboobobooboobooboooobdg






N0.30(2016.9)

| ooog
Oo0oOoooooooo
Coooooo |
1. 000O000O0OooOoooooo oooo
2. 0000000000000 OOOOOOOOO0OO0O0OO0 OOoO0O0O0OO0O00O0O0O0ooo
ooo
3. XO0O00OO0O0O0OooDO0OoOO0O0oooOoo0D00000000 QgoOoooOooooooooo
oooon ooono

4, O0OOooOoOOOOOODOOOOO0O0O0O0O00O0O00OUU0 poooobooooo
gogboooboobooboboobooo
5, Jobooboobbooboobbooboobbooobg goboooobgoon

Coooooo |

l. 0000000000000 000O0O0oDOO0O0ODOOD 30 UOoooOoOooboooooooo

ooooooo
2. JoOoOo0ooooOoOoooooooooo oobooooooocoooon
3. DDooooooooolIToooodooOP3HT:PC6IBMO OO OOOOODOOOOOOOOO
ooooooo ooooocoooocoooon

4, 000000000 DOO0ODOOOACACHOOODODOODOOO ODOOooooooo
goooocooo

5. J0O00ooO0ooooU0ooOoU0ooOooooOoOooooUoO0 OoOoooooOoooooOoooo

6. JO0DOO0OO0OOCOOOO0OOU0UOUOUODOODO3DOOUOOODOO UDOoOooooooo

gooo
7. 00o00o0o0o0o0oo0oo0ooU0o0o0oO0oO0D DOoOoOooobOoOooobooOOOO
gobooooooooboooooao gooo

ooooooooooo |

1l 0O0D0D0OU0OoOoUOOoOoOSIOOO0D0OUDO0ODOD0O0OO0OOO0 OO0oO0oO0OO0OO0OO0OOO0OO0OOoOOoO
00)0000ooooomoooooooooooooo0o0 oooooo0ooooooooo

gobooobooboobobmoooo gooboobogo
2. 000000000000 0O00O0oDOoooooog goboobooobooooo
gooo

3. USPOO0OD0ODODOOUUUUUULUODOOOOUUUOUOD DODUODOUOOOOOOOO
goooboboooboobobobooboboobobboobo oboo

4, DO0ODOoOOOoooOodg gooo
O00000oo0o0o0oooooo0ooooooobLCcoOon oooo
goboobobgoob

6. J000O0ooooooog gooo



10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

Substituent Effect on Photo- and Electroluminescence Properties of
Heteroleptic Cyclometalated Platinum(ll) Complexes Based on a
2-(dibenzo[b,d]furan-4-yl)Pyridine Ligand

Electrical Discharge Machining of PCD in Ultrapure Water
oooooooooooooooooooo
ooo0ooo0o0o0oooOoo0ooOooooooooooo
ooooooooooooooooo
000o0o0ooo0o0o0o0oo0ooD AMODOOOOO0OOOO0O0
0000U0oo0o0oU0oo0O0oU0ooOooUoooo

Fatigue Strength of Co-Cr-Mo Alloy Clasps Prepared by Selective
Laser Melting

g ooooboboobooo
gooboobooobooboboobboobuoobobo
goooood

g ooooboon
Microstructures and Mechanical Properties of A356(AlSi7Mg0.3)
Aluminum Alloy Fabricated by Selective Laser Melting
goodboobboobuobobooboobbuobobuoo
goooooooooo
gooooooooobooboboboboboobooooooooog
goood

33rd International Congress on Applications of Lasers & Electro-Optics
(ICALEO2014)
XO0ooooooooooooooooooooo

Analysis of Material Flow in the Sheet Forming of Friction-Stir Welds
on Alloys of Mild Steel and Aluminum
00o00oooooooooooooooooooooooo
ooooooooooooooooo
oooooooooooo
oooooooooooooooooo
FeOOODOOOOODOOOOOOUOOODOOODOOO XPSO
oooo

gooddoooooooooooooooo
ooooDoooooooooosus3leLooooonod
Formation of Expanded Austenite on Cold-Sprayed AISI316L Coating
by Low-Temperature Plasma Nitriding

Rapid Diamond Deposition on Ni and Co Coatings by Using Twin
Acetylene/OxygenGas Welding Torches
oo oboboboboobon

Multi Graphene Growth on Lead Pencil Drawn Sliver-Halide Print
Paper Irradiated by Scanning Femtosecond Laser

O0OO0D0OO0QiangChenD OO OO
o0o0bhOoboOoooooooo

oobooooooooooo
oobooooooooooo
oobooooooo
gobooooood
goooooooooooon
oooo
goooooooooooon
oooooooooooooon
oooooooooooooon
ooooooooo
ooooooooo
ooooooooo

ggoboooboogn
ggoboooboogn

gogbooboon

oooo

gooo

oobooocoooocoooon
gooo
oobooooOooocoooon
gooo
gobooocoooocoooon

gooo
oooo
goooooood

good
goooooogoon
gooogoogon

gogboooobooboooobdg

gogbogbobooboooo
goodg

ggbogoboobooobo
gogboobobooboobn
goboobobooboobn

85

85
85
86
86
86
86
87

87
87

88
88

88

88

89

89

89

90

90

90

91

91

91

92

92

92

93



34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.
45.

46.

47.
48.

49.

50.

51.

52.
53.

54.

55.

Low-Resistance Contacts of Electroless-Plated Metals with High-
Mobility Organic Semiconductors: Novel Organic Field-Effect
Transistors with Solution-Processed Evenlectrodes

Short-Channel Solution-Processed Organic Semiconductor Transistors
and their Application in High-Speed Organic Complementary Circuits
and Organic Rectifiers

P(VDHTIFE) OO ODOOO MEMSOOOOOOOOOOO

ogooad
Organic Temperature Sensors and Organic Analog-to-Digital Converters
Based on P-Type and N-Type Organic Transistors

Development and Reliability Evaluation of Embryo Monitoring System
Using Time-Lapse Cinematography
pgooodobbobuodoooobbbboouoobboboa
Study on Three-Dimensional Structural Analysis Method for Electrical Tree
odoo0oDooU0O0oo00ooU0UoooOoooUoDoooooo
ooooooooooog
gdoo0poDoU0O0oo0U0ooU0UoooUODoUoDoUoooOgo
ooooo

oo0ooooooooog
gdooU0pooU00oo0oU0oUoUooOoUODoOUODoUoDooOoOoOo
ooooooooooooo

lon-Exchange Chromatographic Analysis of Peroxynitric Acid

gooboooboobooboboobooboboobdg
Evaluation of Fatty Acid Oxidation by Reactive Oxygen Species
Induced in Liquids Using Atmospheric-Pressure Nonthermal Plasma Jets
Determination of the Antibacterial Constituents Produced by
Lactobacilli Against a Periodontal Pathogen: Sodium Lactate and a Low
Molecular Weight Substance
Jooodooooooooog(ooooog)
Jdoo00ooo00ooooooooooogoooo (oo
oono)

gooooogo

Comparative Field Experiment on Gas Permeability of Cover Sheets for
Temporary Storage Sites of Decontamination Waste

Photodegradable Cross-linking Reagents and Their Application to Easy-
peel PSA

Photo-Induced Decrosslinking in Pressure-Sensitive Adhesives
Composed of O-Acyloxime-Based Photolabile Crosslinkers

ooobooooooooooon
GoonTanD OO OOOODODODO
ooooooooocoooboooo

gobobooooooogoogon
gbobooooooogog
gbobooooooogoogo
gboobooooooooogon
gooo
goboooobooboooog
gooo

gopbooooogn
gooooboobooboooo
goobooobbooboooboo
gooo
gobooboboobooobo
goboobboobooobo
goboobboobooboo
gooo

gooo

oooooooooooooon
ooooooooon

oooo

oooo

oooooooooooooon
oooo
oooo
ooooocooooooooon
oooo
oooooooooooooon
oooooooooooooon

gooo
gooo

goboodobooboooboooo
gooooboobooboooo
ggoo

gobooboogn

gobooobogn

93

93

94

94

95

95

95

96

96

96

97
97

97

97
98

98

98

99

99
99

100

100



56.

Synthesis and Bifunctional Catalysis of Metal Nanoparticle-Loaded
Periodic Mesoporous Organosilicas Modified with Amino Groups

oooooooo |

1.
2
3
4.
5
6

~

10.
11.
12.

13.

14.

15.
16.

17.

18.
19.

20.
21.
22.
23.
24,

25.

26.
27.
28.
29.

00oooooooooooooooogod

TINOOO DLCOOOOOOO
ooooooooogoooooog

ooooooooo

0oooodooooooooooooo bLcoooooon
oooobooboooooobooooooboobooon
goooooooooo
goodddoodooooooooooo
gooobooooooobooobbooobuooobooooo
od

Luminescent Properties of Green Phosphorescent Cyclometalated
Platinum(Il) Complexes in Polymer Thin Films

Jdo00do0o ELDDODOO0DOOODDODOODOOa
J0odUooooooooooooo no PLOoOOELDOO
Carrier-Transporting Phosphorescent Organoiridium Complexes Aimed
at Application to Solution-Processed OLEDs
o0ooU00oo00ooU0DoOUoOooO0OoooooooooO
oo0o0ooooooooon)oooooooooo
Development of Phosphorescent Organoiridium Complexes Bearing
Carrier-Transporting Moieties Aimed at OLED Applications
Xocroooooooooooooooooo
odooU00ooU00oooUDpDoOUoooUOOoooOoooUoooO
ooo

Suppression of Tool Wear in Ultra-Precision Diamond Turning of Steel
by Nitriding

00o0oooooooooooooooog
oopooooo0ooooUopDoUoooooooooooood
ooooooo

00o0oooooooogog CcRRPOODO

Selective Laser Melting of High-Temperature Intermetallic Compounds
g ooooooboooo
godddddoooooooooooooooo
Mechanical Properties of Selective Laser Melted Co-Cr-Mo Alloys for
Biomedical Applications

oo ooooooooooo

gooooooooooood CoC-MoODOOOOODOOOOO
goboobbooboobboobooboobboobg
gobooobooboboobooboo
gboobgboobobobobobobobobobo

OO0O0O0dbangDoVanO OO OO
0000000000 Tae-Ho Kim
oooo

oQOO0OO
oponoQd
oponoQd
oDO0OO
ocDO0OO
ocDO0OO

oygOood
gobodbobdgdbod

gooogo

(¢]

oygOooOd

ocOonooon

gbdbdoO

OoO00O0o O

OoO000o0O

oQOonoQd
CoO0b0O0oO

CoO00O0o0O

ooooooooooooo
ooooooooogoooo

[¢]

[¢]

oonog
goboodbobodgdbod
goboodbobodgdbod
coboobooOoobOoooD
gobodbbdgdbod

cgbObOooboOoobOoOoDD
gooo

gobddo O

ocgonoO
cygOobOOoobOOOO
ocygnonoO

100

103
103
103
103
103
103

104
104

104

104
104
105

105

105

105
105

105

106
106

106
106
106
106
107

107

107
107
107
107



30.
3L
32.

33.
34.
35.
36.
37.
38.

39.
40.

41.
42.
43.

44,

45,
46.
47.

48.

49.
50.
51

52.
53.
54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

ooooooooooooooo
oooooooooooooooo

Fatigue Resistance of Co-Cr-Mo Alloy Clasps Fabricated by
SelectiveLaser Melting Process
0000ooo0ooooooooooooooooo
gdooooooooooo AMOOOOOOOOOOoOoOoOO
0000oUoooO0o0oooooooooooooooo
ooooogooogos3spboooooooooooooooon
oooooooo0oooooooooooooo
Jo0o00oO0oooO @UoUooooo)oooooooogo
gooooooogd

Selective Laser Melting of MoSi, Based Alloys
goobdodddguoooooooooo

g ooooo
oo ooobobobobooboon
Effect of Powder Fabrication Process on Microstructure and Mechanical
Properties of Selective Laser Melted Metals for Biomedical Applications
gobodoboobbobboobuoobuoobobuoobooo
pgooddoooooo
goboboobooobuooboooobg
XOcCTooooooooooooooooooo
XocCToOooooooo3pouoooooooooooo

Doooooooo simufactformingD 00000000000
goobooboboo
XO0CToouooooooooooooooooo
00oDooooooooo3doooooooooooog
000000oooooooooo AC4CHOOOooooooo
goooooboo
ACACHOOODODUOOOOOOOOOoODODOOoOoOoooo
gboboboboooooooboobobobo
gbobogooooboooboobobooobooogon
00o0o0oooooooooooo ACiCcHOOoooooooo
gooboooboo
goopooboobobobooboobobouobobobo
goboboooboobobooboooboobo
goooobobobbbobbboboobooodudoooogg
ogn

goooogobooboobooobooobo
goobooboobobobobobobuobobobo
goooobobboobobbboboboboboooooooooggd
goood

000000000000 oNDOODoDoDoooooooooo
gooogo
NiDOOODOOOooOooooooooooooooooooo

[¢]

[¢]

oooo
oooo

oobooooooddonn

o

oooo
coooogooo
oooo
oooo
oooo
oooo

gogbodoodgobod

gogboooobooboooo

godbbdo D

[¢]

gooboobogo

gobogboogobod
gobogboogobod

gobogbodgbbod

[¢]

[¢]

[¢]

gooo
gooo

oooobooooooooooo

oooo

[¢]

oooo

oooo
oooo
ooooooooood

coooooooood
oooo
oooo
ooooooooood

goog
goog
gobooobogo

goog
goog
gooboobogo

gogbogboognobod

gobodgbodgnobod

108
108
108

108
108
108
109
109
109

109
109

109
109
110

110

110
110
110

110

111
111
111

111
111
111
112

112

112

112

112

112

113

113

113



64.

65.

66.
67.
68.
69.

70.

71.

72.

73.

74.

75.
76.

7.

78.

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

90.

91.
92.

93.
94.

gboooocoooobooboooooooboobobooboooo
goo
NCOOOOOOOoOoOoooooooooooooooooo
goooocooo

goboooboooooobooooboooo
gobooobooooooboooobooooooooon
ooooooooooooo0o poOoOO0OO0OoODOOOOOD
po00ooO0O000ooOO0O00ooOoOOoO0ooOoOoOooooO
gobooooooooo
o000ooooooooooooooo ROODODODoDoOoOO
od

ooooooooooooooooo eooo

goboogoboobbooboobobooboo

000000000000o0o0o0 Al-10%Si-0.4%Mg 0 0000
gogboogoobooboon
gogbooboooboobbobboobooobooba

gt oobobbobobo
goddboobbooobuoboboobuoobbuobobuoo
ooo

Work-Hardening Behavior of Commercially Pure Titanium JIS Grade 1
Sheet upon Reverse Loading
000000ooooooooooooooooooooooo
oooo

ooooooooooooo

ooooooooo

ooooooooo
ooooooooooooooooooooooo
ooooooooooooo
00000oo0o000oo0o0oo0ooooooooo
oooooo2000000000

oooooooo

000000 s300oooouoooooo
goooooood
goodoboooooobooooooooooooobooad
ooo

Effect of Combined Plasma Carburizing and Nitriding on a Cold-
Sprayed AISI 316L Coating

goooddddodooooooo
goodobooobboobuooooobuoobboooboo
goooooood

pgooddddoouoooooooo
gooddbogobboobuoboboobuoobbuoobuoo
pgooooooogd

oQjonono

ooboooood

(¢]

oQjonono
oobooooooodoen
oQjonono
oQgonono

ocQUoOouoooobOOobODbODO
goooon
ocgUboooobOooboboOoon
ggoo
cgbpooooLoOoobbOooD
gooogo
cgUpoooboOoobbOooD

cygboogoobLOoOobbOonoD
gooo
gobodobodgbbod
gobodobodgbbod

oobOO0O0o O

oobOoOOdo O

oQjonono
oQjonono
oQjoQgono
oQjongono
oQjongono
oQgonono
oQjonono
oQjoono
oQgonono
oQdOoOoO
oQdOoOonO

cUuboooooDoon

ocugonoog
ocugonoon

ocyggonon
ocyguoboooOooOOoO

113

113

114
114
114
114

114

114

114

115

115

115
115

115

115

116
116
116
116
116
116
116
117
117
117
117

117

117
118

118
118



95.

96.

97.

98.

99.

100.

101.
102.

103.
104.
105.

106.
107.

108.

109.
110.

111.

112.

113.

114.
115.

116.

117.

118.

119.

obooooooooooooooobooooboboboon

0000o0ooooogPVDOOOOOOOOOOOOOO

00ooooooDooooopPYDOODOOOODOODOOO
O
0o0ooooooogpPvDOOOOOOOOOOOOOO

UuBMS O O OoOoOoooUopooooooooooooooogo
goodg
000o00ooooDooooopPVDOODOOOODODODOOO
oo

gogbogobooboobobooboooboobga
goooooooooooobobobbobbobbobobbobooog
gooogon

goboooobgo
gogboooobooboobboboboobo
goboopobooboobboon
goboopobooboobboobo
goboobobooboon

oo cC-CObObObODbDObD

oo c-COO0UooOoooooooooon

Multi Graphene Growth on Sliver-Halide Print Paper Irradiated by
Femtosecond Laser

Multi Graphene on 10B Pencil Drawing Print Paper Irradiated by
Femtosecond Laser

Growth of Multigraphene on 10B Pencil Drawn Paper Irradiated by
Femtosecond Laser

Multi-Graphene Growth on 10B Pencil Drawn Paper Irradiated Using
Femtosecond Laser

Graphen Growth:10B Lead Pencil, Print Paper, and Femtosecond Laser
Multigraphene Grown on 10B Pencil Drawing Area on Printing Paper
Irradiated by Femtosecond Laser

Raman Spectroscopy of Ti-Cleaned Single-Layer Graphene and
Transfer on Paper Substrate
gooddddooooooooooo

Electronic Properties of Multigraphene Grown on 10B Pencil Drawing
Area on Printing Paper Irradiated by Femtosecond Laser
oooooooo zZno-Sno, 000000 TFTOOOOOOO
0

o0O0O0OO0OOOOOOOOOO
gooo
o0O0O0OO0OOOOOOOOO
gooo
obO0OOOOoOOOoOoOOOO
gooo
obO0OOoOobooOoooooon
gooodo

oooo

o

oQpood

ognoodgd
ogpoodgd

oO0OO

gbdobdod
oUIDbUODbObOOOOOODO
oOomOod
oUODbObObOOOOOODO
gobooobooboboobd
obooboboboooogog
oogoo
oUODbUObObOOOOOOODO
gogoo
ocUObObObOOOOOODO
ooboOdo O

goboddo O

gobodoO

ooboodo O

godbobdo O
gobobdo O

gogboogoodgobod

ocboogoobooboboooobg

gogbogobooboooo

godbbdo D

ocbooobooboboobd
goboobobooboobn

118

118

118

119

119

119

119
119

120
120
120

120
120

120

121
121

121

121

121

121
122

122

122

122

122



120.

121.

122.

123.

124.

125.

126.
127.

128.
129.

130.

131

132.

133.

134.

135.

136.

137.

138.
139.

140.

141.

142.
143.

144,

145,

146.

147.

148.

Multi Graphene on 10B Pencil Drawing Print Paper Irradiated by OO OOOo O

Femtosecond Laser
00000oo0o00oooooooooooooooo
oooooooo0ooooooooOooooooooooo
oo0ooooooooooooooooooo

Organic Temperature Sensors and 3-bit ADC Read-Out Circuits Using
Organic Transistors

P(VDHTIFE) OO ODOOO MEMSOOOOOOOOOOO

P(VDF/TIFE) 0 0000000 MEMSOOOOO O
P(VDF/TIFE) 0000 MEMSO 0000000000000

gobooooboobboobooboboooboobobooo
gogbooboooboobbobobooboooobga

loTOODODOOOOOOODOOOOOOOO
gobogoboobbooboobobooboo
loTOODODOOOOOOODOOOOOOOO
MEMSOOOOOOOOOODOOOODO DeepRIEDOCODOO

oo0ooooooo MEMSOOOOOODOODOOO
gboooooooooboobobooooboooboobonbooon
od

000o0ooooooo BiFeO, 00000
uboooboooooboobobooooboooboobOoobooo
oobooooboono

(TiCoo, 000D DOOODOIDOOO
oooooooooooooADOOODOO

oooooooooooooocoMosoonon

goboooooooooooooboogno

gogboooobooboobobooboooboo
gobobooobobooboboobooooboobobg

TRIDOOOOOOO0OO0O0DO0O0OO000003OOOO TIPSO
goboooboobooboboon
00000oooooooooooooo3dD00ooooon
goog
gooooobobbbobboooobobbooooooogg
gooogo
gooooboobbobbobbbbobibbooooooooooda
ogno

ooooo

ocooon
ocOO0oOoOoooOoOOd
cooboooobooooood

(e}

o
O
cObOOoOoooOoOoOoOOoOOoOn
O

oggnog
cobooboooobOoobooo

cbooooboooboboon
cboooobooboboon
U

oOoOoooQ
gobodgbognobod
ocQooonoQg
cuboogoOobOoOobbOooD
gogood

oQjoQono
ocO000OOOOODbOODODO
obobobooooogog
O

oobooOdo O
oboboboboodod

ocOOooOooOooO
ocO00oOOoOoOoOobOOobODbOO
oooodo
ocoooooooboOobOobOon
gooo
ocooooooobOobOobOon
oooodo
ooooooobooooood
oc00D0OD0OODOODOODODOO
oooo

oQdOoonO

oQdonQonO

oQjoQono

o

ocyggnoQg

gobodgbodgobod

123

123

123

123

123

123

124
124

124
124

124

125

125

125

125

125

125

126

126
126

126

126

127
127

127

127

127

127

127



149.

150.

151

152.
153.
154,

155.
156.
157.
158.
159.

160.

161.

162.

163.

164.
165.

166.
167.

168.

169.
170.

171.
172.

173.
174.
175.

176.
177.

gboooocoooobooboooooooboobobooboooo
gobooooooooood
gboooocooooboobooooooobooboboobOoooo
g

gobooooobooooboooobooooooooood

goboboboboooooooon
gooboooboobooboooo
goooobbobbbbobbboobooooobobooooog
ogn

gogboboooboobbobobooboooobga
goobooobooboboobooobooboon
gobooooboobooobobooobo
gobogoboobboobooboboooboo
gooooobbbbbbbooooooooooooboboooo
goboooooboo
goboobobooboobboobooboobboobo

Study on Three-Dimensional Structural Analysis Method for Electrical Tree

obooobooooobooboooooboboobobooboobooo
goboooooooooo
oboooocooooboobooooobobooobooboooo
goooon

goboooooooooocooon
gboooocoooobooboooooooboobobooboooo
goboooooooooobooooo
goboooooooooon
gboooocooooboobooooooobooboboobOoooo
gooo
gbooobooooobooboooooboooboobOoooan
gobooobooooooooon
gobooooooooooooboooood
gbooobooooobooboooooobooboboobooon
oo

goboooooooooboooobboooooog
2000000000000 000ooooooooooooo
od

0o0ooooogoNOoooogogoogoogo
oobooooooooobooon
gobooobooooboooooobooooon

gobboooboobbooboobboobooboboo
gooooooooboobobobbbbbobbbobbooood
gobogopobooobgo

[¢]

O

[¢]

U
U
o

[¢]

[¢]

O

o
o
o
U
o

[¢]

oooo

coobooooooocoooo
ooooocoO0ooocoooon

cooooooooooooo
ooooocoooocoooon

OdO00od
oooood
oooo

googn
goobooobgogo
goog
gooooobogo
goog

goobooo

goog

goog

oooo

oooo
000000

oooo
oooood

oooood

oooo
oooo

gooo
gooboobogo

goog
goog

goboobooooooobd

ooo
goog
goobooo

127

128

128

128
128
128

129
129
129
129
129

129

130

130

130

130
130

131
131

131

131
131

131
132

132
132
132

132
132



178.
179.
180.
181.
182.

183.
184.

185.

186.

187.

188.
189.

190.

191

192.
193.

194,

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.
207.

CRO0OODU0OOOODUOODODOOODUDDOOOOUDODOOOO
gooooooooo
goooooooooooogoooogood
gooo0o0oooooooogoooogood
doodobobobooooooobbooogobooooooo
Extraction of Bactericidal Components in Cryopreserved Plasma-
Treated Water
gooooobobodoboobboobooooooa
WBO0O00oD0DO0o00oDo0oooooooooooooooooon
gdddoooooooooooooo

Innovative Medical Technology in Plasma Disinfection of Human Body
with Low-Temperature Atmospheric-Pressure Plasmas -the Reduced-
pH Method and the Plasma-Treated Water (PTW) -
OpHOOOOODODODODODODOOOODOOOOO
000o00o00ooooooooooooooopHOOOODOO
ggad
OpHOOOOOOOOOOODODOOOOoDOooooooooo
0o0ooooooooooopoooooooopHOOOOooo
ooo

Lactobacillus Fermentum O O O O O O O O O Porphyromonas
GingivalisOOOoOoOoOoOO

Plasma-Treated Water Disinfected Cariogenic Bacteria in Infected
Dentin Model

Efficacy of Plasma-Treated Water in Root Canal Disinfection

The Antibacterial Constituents Produced by Lactobacillus Fermentum
Against Porphyromonas Gingivalis
oo0ooU00ooU0o0oooUoooUooooDpooooooooo
oooooooobooooooooogod
oooooOooooooUooooooopoooooooooo
oooooooooooooooood
Joodoooooooooobooooooooooooooo

gobodoboboobooboboobooboobooo

dodddooooooooooobobooooo
goooobobobotoooooobbboooooubbboooo
oo oooooooon
00d000000000UoUUo sicogUOgg TEMOO
TEM Analysis of Interfaces in Diffusion-Bonded Silicon Carbide
Ceramics Joined Using Metallic Interlayers
goooobbbtboouoooobbbooooobobobboooo
gdddooooooooobobobobobobbbooboooga
goooooboobooooooa

ooooOooooboocooboobobooooboooooboooa
ocoooooooocooon

oooood

o

oO0OO

oQOO0d
obOOoood
coooodoooodo O

ooooodgooodo O
OodO0o0O0o O

gobodbobdgdbod

gobddo
gobodobbgdbod

gobddo O
gobodobbodbod

gobddo O

OoO000o0 O

ooO0O00o0O
OoO00O0oO

ocUO0OODOODODLOOOODO
oooo
ocUO0OODLODODLOOOODO
oooo
ocUO0OODLODbODLOOLOOODO
oooo
ocO0O0OODLODODLOOLOOODO
oooo
ocbUbOOObOODbDODO
oDOOoO0O
ocO0O00O0ODOODODOOOOOO
oc00O0OODOODODODOO
oc00O0OODOODODODOO

ocbobOoOoboOoOoO
ocbobOoOobLOOO
cygOobooobooOoobOoOoDO
gooboobogo
ocgbObOOoOoObOOOO
ocgbObOOoOoOOOO

133
133
133
133
133

134
134

134

134

134

134
135

135

135

135
135

136

136

136

136

136

136

137

137

137

137

137

138

138
138



208.

2009.
210.

211
212.
213.
214,

215.

216.

217.

218.
219.

220.
221.

222.
223.

224.

225.

226.

2217.

228.

229.

230.

231.

232.
233.

234,

235.
236.
237.
238.

oboooboooooboooboobOoooooboobooboOooOobooon
oooo

coobOoooboocoobooooooo
coobO0ooO0oobOoobOoOoooOoOobOooOoOobocOobOOooboon
oooood

FRP

ocooooooooooon
coboboooobooooboooboboooboooooooa
coooooooocoobooooo

O000o0o0o0ooooooooo (1So17299)
gbooooooo
gobboooobbogobobouooobobooooboboooobo
gono
goboobbooboobobooboobobooboooboo
Oooooooooo T mo,00o00ooooooooogon
gooooboogn

goboobooobboobooobo

KnotPusher 0000000000 0OOO0OOODOOOODOOO

gobooboboobobooboobobooboo
gobooobooobooobooobobooo:ooboboo
gobooboooooo?

KnotPusher 00 00000000000 O0OOOOOOODOOODO
gooo

KnotPusher 00 0000000000000 0OOOOOOOOO

O00000O0O0 KnotPusheroOOOOOOOOOODOO

O000oo0o0o0oooooooooooooooo
oooooooooooooooo

ooooooooooo

Color Change of Naphthalenetetracarboxylic Acid Diimide Derivatives
by Odor Substances
0000U00ooooooooUoUooooooooooooo
ooooo

ooooooooo
O0o0000oooooooooooooooooooooo
ooooo
goooooooboooboooooooooooooooog
goood

O-Acyloxime-Based Photolabile Crosslinkers
odooooooooooooooooooo (2
O-dDuooDoDOoDOoDOoboOoooooDooood
go000000oUooooooooMm

ocOOoonOoOd

oobooooooon
oOOOd

o

oDbO0OO

o000

opbUOOd
ocUbOObObLObLOOOODO
g

ocO0O0O
goboobobodgdbod
ocOODOODOODO

goood
gogbooobobuooboooobd

o

o

O

oOnOQd
ocUO0OUODbODbODLOLOOODO
ooboooooooog
coooooobbodo O
ooobooooooooooo
cooooooboodo O
ocUOOODbODbODLOOOODO
oooood
ocUOD0OODODODLOOOOO
oooood
ocUO0OODbODbODLOOOODO
oooood

oQbOOOd

oO0OOd

obO0OO
ocpUuOoOoobOoDOO

oDbO0OO

oponod
oonod

ocbobOoOobDOoOoO

gobddo O
cygOobooobooboOoOoD
gbobddo O
cygboboOoOobOOoOoobOoODO
goboobooobod

138

138
138

139
139
139
139

139

139

139

140
140

140
140

140
140

141

141

141

141

141

141

142

142

142
142

142

143
143
143
143



239.

240.

241.

242.

243.

244,

245,

246.

247.

248.

249,

250.

251.

252.

253.

254.

255.

256.
257.

258.

oooooooooooooooooon
00o0o0ooOooooooooooooooo
0000ooooo0ooOoooooooooooo
0000ooooO0ooooooooooooooooo
oo0o0oooooooooooooooo

Photo-Induced Preparation and Degradation of Polymer Networks
Composed of O-Acyloxime Based Photolabile Crosslinkers
O-Acyloxime-Based Photolabile Crosslinkers and their Degradation in
Polymers

Joooooooooooooooo (8)

oo ooooooo

Photo-Induced Polymerization and Degradation of Formulations
Containing Photolabile Crosslinkers Monitored in a Rheometer
OO0 Diels-Alder0 0000000000000 OOOOOO
gooddddooouoouoooood
gooobbooboobobooboobbuoobboobo
gooooooogd
ggodobbobtboooobbbuooooobbbbooooo
gl obobbobobbobboo
OO0 Diels-Alder 00 0000000000000 00OOOO
ooo

UooODiels-Ader0 0000000000000 0OOOOO
ooooooooooo
000o0ooU00O0O0o0oo0oo0oo0oUooooooooon
ooooo

00o0o0oooooooooUoooooooooo
000000000 2000000000000000000
oo

Fabrication of Color Microlens Array Utilizing Polymer
Electrodeposition

[DooOoo0270000000 |

w

N o o &

goooooboobobooboobobooboon
gooooobooboobbooboobboobdg
gobobooobuoobboobooobooboobobooo

00Do0ooooooooog CFRRPODOO
gogoooobooboboobo
000Do0000oooooo0 AgO0ooogoooooon
0000oooo0oooooooooo (ROOO

goooobobobbbobbbooodoooooooooo
ud

oQgonono
oQgonono
ocQoooong
oQgogono
oQgonono
goboodo O

ooboodoO

ocUboooOobOoOobobOoon

gogoooobooboooobg

O

cUuboooopDoon

ocuoooog

coboobooboOoobOooboo

goboobogoo

e}

gboboobooobo
gobooboobboobod
gbooooooooboboo

e}

e}

e}

ooobooooooon

e}

cooooooboooboooo

(e}

coooocoooo
ocO0OOOOOODO

(e}

ocO0OOooooboOoOoooOoono
oooodd

ocbooobOoOobDOoOon
cbuooobOoobDogon
cgUboooobooobbooon
ggoo

ocygQonod

ocyggonod

ocyuooogono
ocyguboooobLOoOobLbOonoD
gooo
cygOonbDooboooOoOd

143
143
144
144
144
144

144

144

145

145

145

145

145

145

146

146

146

146
146

147

148
148
148

148
148
148
148

148



10.

11.
12.
13.
14.

15.
16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

gobooobooooooocoobooo
gobooooooobooocoobooooooOooOooooo

gobooooooooooooboooooa
goocCOOObbbobobobooo
goboooooboooooooobooooooooooa
oooooooPR(VDE-TIFE) D000 MEMSOOOOOOOO
goooon
gobooooooooboooobooooooooood
00 BiFOG; 0000000 O0OOOO MEMSOOOOOOO
oooo

gobooooooooobooboooboooo
gobooooooooobooobooooboboo
gbooooooooboobobooobooobooboDboo
goboooooooobo

200 00000000000000000O0g
goboooboooobooooooooooon
goboooooooooooobooooooooo
gobooooboooooooooboooooo
SiCO00U0000000UoUoOoo T TEMOO
oobooooooooooooboooooboo
goboooooboooooboocoobooooooooooo
ooboooooooooOoboooboOooooOooooon
goboooboooooooboooboooo
gooooooooobObOOoOO0OO0oOoOoooooooooao
goboooooood
uboooboooooboobobooooboooboobOoobooo
gooooo

[DooOo30000000000o0ooog)]

1.
2.

goboooobooboobbooboon
goooooooooooo3dooooooooooooon
goboogoboo
gooooooooboobobobbbbbobbbobbobood
ud

Zn0-Sn0,(ZTO) D00 ooooooooooooo

oboooooobooboooooobOobOooobocoooan
gooooo

goboooooooboooooooooon
uboooooobooboooobooooobocoobOoonooan
oo

0000 MEMSOOOOOOOOODOODOOO
gboooooooobooboooooobooboboobOoooan
goooon

oQjononQ
oO0O0O0OODOOOOOOOOO
ooono
ocf0OO0oUoooObOOOoOOOOn
ocO0OO0OUOoOooOOOOOOOOO
ocQooon
cOO0OOooOOoOoODOOOODOO

o

goobobobooooog
cboooOobOoOobbOoon
goboooobgoooo
ocguobooooogog
ocguooooo

oQoQonQ

ocyguoboooooboOog
ocyguoboooooboOoo
ocyggonboQg
cygOobuoOobOboOobobOOoOoDbOO
cygobouoobooOoobDOd
ocguoboooOooboOoo
ocQooonog
ocOOoOoOooOoOoO
ocQooonoQg
ocOOoOoOooOoOooOOd

oO0O0O0OO0ODOOOOOOOOO

ocyguonboooooboOoo
oyggonOd

cuobooooobOOoOobboOonD

oO0O0O0OO0OOOOOOOOOO

ooooocooooooooon

ocdOoOoon

gobooobooboooboooo
goboooboooooood

(¢]

(¢]

[¢]

goboooooooo
goboooooboooboooo

[¢]

149
149

149
149
149
149

149
150

150
150
150

150
150
150
151
151
151
151
151
151
152

152

153
153

153

153

153

153
153

154
154



10.

11.

12.

13.

goboooooooboooooboooooboo ocO0O0OOO0OOCOOODOOOODOO
ooooocooboocooooon
oooo

ooooooooooooopoooo3dboUooooo oO000OO0ODODOODOOOOO
oooogooooo

gobodoobooooboooooood o0OO0OOoOooOOOOOOOOO

oooooooooooooon
gooboooooooobooooooooooobobooononono o0OO0OOODOOOO0OOOOOOO
oooooooooooooon

Cooooooo |

© © N o g~ WD

=
o

O00000000OOCNTOUOUOOOOOO 58029920 (O0O)
0000000000000000000000 58190840 (OO )
0000000000 58246890 (OO )
0000000000000000000 58606390 (00O )
00000000000000000000000 58841100 (OO )
00000000000000000000000000000 58875910 (O0O)
0000000000000 000 5982740 (00O )
0000000000000 0000000000000 59288630 (00O )
0000000000000 00000000 59458540 (00O )
000000000000 10-1534478(0 0 )

154

154

154

154

159
159
159
159
159
159
160
160
160
160

ODeoO0O000MDOOOOOOOOOOOOODO



JO00000000O00o0O0O00DONo.30,2016

ooooooooood

oo o o oo

gobboooooobuooon

goon

goobooobooooobbooobbooobobooboooobbooboooooboboo
gobobooooobooobbooobooobooobbooobboobobooboboo
goboobbgoboboooboooboobobooboobooboooboon ppmOd
oooooopoooJsgooodoooooooO0ogUooooooooUoooogooooDoo
ICPOOOO(CP-MS)ODOODODOOOOOOOICP-MSOOODOOOOOODOOOOOOOO
oOooOo0oo0oo0ooo0ooooooooooooMIBKOOOOODODODODODODODO
ooooooooo0oOoOoooooooooooocoooMIBKOOOOOODOOOOooOoOLOO
gobobooobboooobobooboooobbobooobooboboooobobooobboo
oooooooooooooooooooooooIicPOoOOOoOOooOOobOOOOoOoOOO
gobgoooboooobobooobboooobobooobbooobboboboooboo
goobooooobobobooooo

oot bbbobbbbbbbbbbbbn

goboboooooooooo

0oooooo0oooooooooooooooooooooooDoooooooDooDooon
0000000000000 0000004d0 (Electron Probe Micro Analyzer: EPMA) O 0O O O
0o0o0o0o0ooo0oo0oooooooooooooooooooDoooooooDooooDooon
0oo0o00o0ooooooo0ooooooo0oooooooooooDoooooooDooon
0ooodoooooooooooooooDoooooooDoooooooDoooooooDnooo
000o00o00oooDooo0oooooDoooooooooDoooooooooDooDooooon
000o00o00od0oooooDoooooooooDoooooooDoooooDOooDoooooon
OEPMAOOOOODOOOOOO SEM)OOO0OO0OO00DOO0OO0OOOO(OUODOOOOOOOO
Electron Backscatter Diffraction: EBSD) D0 0D 000000000000 O0O0OO0OOCO0OOODOO
0000000000000 U00o000od00o0000O000O0D0OOSEMEBSDOOOOO
00o0Do00dD0o0DooDoooDooDoDoooooono



XOOoOoooooooboboooooooobobooooooooo

gooooooooooooon
goog

02011 00000000000000000000O0DO00OC00D0DOO0OO0O000O0O00O0
oooboooobbgoobooooboboooboboooboboobbooobbooooboo
gobogoooboooobboooobboooobooooboboooobboobobooboboo
goobooooobooboobooobboooboboooboboobobooboboooboboo
0O00D000O0d000DO0o0oO0d0o0oo0o0ooooooooooXgooooooo
gooobooobooboobooobobobooboboobooobooobooboobOoobooo
0Mo00000dooooooooo(0ooo0)000ooooooomooooooooo
oooboooobbooooboooboboooboboooboboooboobooooboboo
goboooobbogoobobooobobooobobooobbooobbooboboooboboo
0000000000000000000000000000 09%008% 0000000000

godggoobbbbobbooboood
oo obuoooboboooooo

gopoboooooo

goboooboooobbooooboooobobooobooobobooobboooboo
oo ooogooobooboboobobobooboboo
O0O0OoOleT(ODO0O0O0O00 Internetof ThingsOO )OO0 0OO0O0O00O00000000O0OOO
gobooooobboooooobbooooobboooobooboooooobbooogo
0000000000000 000000DO000o0oUooDoooPCO0 DOOODDODOO
ggooooouooooooooooooooooooooobobobbbbbobbbbbbn
gooboboobboooooobobobooooobobboooooboboobbooooonooboboogo
ogooooooobobobooooboboboooboobooobobobobgoooo
gogboobooobobobooooboboooob ooobboooobobboooobooo b
gogbboooboobooobbooobbooobooobbooobboobobooobobo

gobobgoobbouooboobooobbuoooooboga

gooogoooooo

O00000000oouoooooooo (Cs-STEM)00D0ouoooooooooooon
00000000000 o0oDoooooogon Cs-STEMOHD-2700 000000000000
goboooobbogooboboooboboobobooobbooobboobooooboboo
Oo0o0o0000oooooooooOo0oooooobOOOoOoCGs-STEMODODOOOOO0000
gobooobobooobobooobboooboboooobobooobbooobboooboo
gboboooooboobogon



JO00000000O00o0O0O00DONo.30,2016 03

ugg o o oo

godddooooooooonooon
O00D00000300000000

goddouooooooooooo

go0dOgs-boooO0OoUoOooooOoUdUd0OoDOoOoO0oUOUOoooOooOUOOoOoOos-bOoooOO
ooooooooooooooooooooooooooog s-boooOooooooOoOo
goboboooooooooboobobobooboboooooboboooooobobooboooo
gooooobooooboooboobooobobooobbooobbooobbooooboboo
gobobooooooobooobobooooboooboboooobboooboooboboo
03c0000d0d0oo0fdfoodiooboodoooboooooooooooooon
OO000ooO00ooOoOoOooooOo s oo ooooooooooooooDooon
OO0oO0o0oOo0oOooooOoo200s3boo0U0OO0U0OOO0OODOUODOOO0OOODOODO
0000000oooooo (semO0 )0000D00OO0OOOO0O0O0OODOOOOOOOOO
gobbooooobobgoobboooobbooobbooobbooobooooboboooobboo
gbobogooooboobooo

gddoooooooooooooad

goboobooooboooo

ggooouooooooooooooooooooobooobooooobbbbbbbobobn
gogooouoooooooobobboooooboooooooooobbbbbbbobobn
googoboobooobbooobbooobbobbooobbooobooobbooooboooo
ggooouooooooooooobbbobbooboooooooobboobbbbbbobn
ggooouoooooobobboobbooooooooobboobbbbbobiboobobn
gogooooooooooobobbbbobobbobbbbbbboobobbbbbbbbbbn
gogbobooobobooobbooobobooobooobbooobboobobooobobo

Oo0DoOooooooolimtooooooad
PIHT:PCOIBM O OO OO OOODOO

oboboooooooogoog
gboboooooooogoog

000000000000 000000000000000000000000000000
000000000000 000000000000000000000000000000
0000000000000 000000000000000000000000000000
00 @G-000000000)P3HT)OOOOOCeLODO0000000 (PC6IBMYO O OO0



000000000000000(TO)000000000000000000000000
00000000000 004000 9cm 0000000000000 00O00000000
0004cm 000000 (0000030%000009cm 000000 (000O000.28%)
000000000000 000000C0O00 ITO00000000000000noonona
0D9em’00000000000000000000000000000000000000d
0DITO000000000D0OC0O000N0ND 1.8%00000000000000000000
0000000000000000000000000000000

guobbgoooobgoooon
ACACHOODDODOOOODODOOoOooDoOoO

ooooooooo

ooodoo0oooooOooUogopUOoUOoOoUOoUOOoOoooOoooOOoooooOoDd
gooooooooobobbbboooooooobbbbbobbbooiooooooooogog
gooooobooobobooooboooboooboobobooobboobooooobooboog
gobbgobobooobooobboobbooooboobbooobooobooooboobog
O0o0O0OoOoOoJIsS-Ac4cHOOOUOoooO (Al-7%Si-03%Mg) D000 0oooooood
OO0oOoO0ooO00ooO00oOo00ooO0oO0oo0OooO0oo0ooOOoooOoUooDOoOn 99.8%0
ooooooooooOoooooOoooswmbdOoOoOoooOoOoOoOoOoboOoOoooOooDod
0000000000000 0000000000D0O0O0O000 (000D 400 MPad 0.2% O
0200MPa0 0000 12~17%) 00000000 (00 )000000000000O00O0O0O0O
goboboobooobboooobooobbooooboobbooooboobooooboog
gooooobooog

0o oooooon

gobooooboooboooo

0000000000000 0000 75Li,S-25P,Ss(mol%) D0 000 00000000000
Z0, 0000000000000 000000000O00000O0000O00OO ODoOooo
0003 1L,2mmO00000000O0ODOCOO00O00OODOOOOO0OOODOD WOumOOO
0oo0oooooo1~-5umd0Oc0000O00i~10wmO000000000 wmO0O 100 um
oooooooooodoo1mmpbddooooOoooOooooooooogoooooood
goooboobobooboobooboboobooboboooboooboobooboooo
000000000000 mM9x10% 5.3x10%, 2.0x10%, 5.0x10*S-em* 0000000 1mmO 00O
od0oo00oo0d00oooU0U0ooo0o00oooU0U0OopDooooogoooooO 1 mmOod
oooo2mmiO00d0doOooOoOOoO0O0OoOoOoCOOO0Od0OoOooDooOoOOoOOo



JO00000000O00o0O0O00DONo.30,2016 05

OO00O0DbO0o000o0O0obOOobOobobooosbbooooooboOoboog

goodooooon

O00ooooooo(¢GLMO )0 CADOOOOOOOO0O3000ooooooooooog
goododdooooooooooooooooooobooboboobobobbbboboooobn
ggoobobbooobobooobbboooobboooobbooobboboboooo
000o000oo0o3000odooUooooodooUoooUoooooOoooooood
gooooooooOoooooooosStMOOO0OO0OO0OOOOOOODOOO0OOOODOODOOOO
ooo0oooooooooooooooostMOOOO0OOoOO0OOoO0ooOoooooooooooo
O0000000000oDooooooDOo Card00OO00D0OO00O0OD00O0ODOOODOODODOO
gboooooogoo

guobooooooboooboboooon
gooobdoobbooobobooooobggo

gbooboboooooooobo
gooo

gbobooooboooobboooobobooobobooobboooobbooobbooobobo
0000000000000 000000000000000000000(0000)00
gboobooooboooobbooobooobooobbooobbooobboooboo
0000000000 (0000)000000000o0o00U0oo000DoooOoooooo0g
(Selective Laser Melting: SLM) 0 0 00000 0000000000000 O0OOOOOO0OOO
goboooobooobobooobooobbooobbooobbooobobooobboon
0000000000000 0oooooooooosSIMO0O0O00ooooooo 60%(0
00 40%) 0000000000000000000000O0O00O0O0O0O0O0O0O0O0O0O0O000
gdogooooooooooobbbbobbooboooooooobobbobobbbbbobn
00000000000000000000000000 Ti-6AI-7NbOO0OO0 SLMOOOOO
gobooooobooobbooobooobboo






Jobooodd






0000000000000 0DDOONo.30,2016

09

Jododooooboooood

Analysis of Trace Elements in High Grade Pure Iron

gooog *
Hidekazu Tsukahara

(20060602700 00O)

oooooooooooboooolie,-MSOoooooooooooooooooooo

100000
U

obooobooobooobooobooooooDbo
oooo0ooooooooobDOobDOobOobOOoooon
oooooooooooobobOobOoboooooo
ooooooooooooobobOobOobOobooon
oooooobooboooooopembObOO0OO0O00nO
ooooJisgooooooooooooooooo
ooooogo

000 o0ouooooogcPOOOn (ICP-MS)
OoooooooooooooooIcek-MSO00O0O
oboooooooooooooboobobobooon
oooooooooooooboooOoobOobOOobooon
ooooboooooooooboooOobOobOOobooon
ooboooooobooOoocooboobobooon
ocooooooOoooboooooOoboooboooonDo
ICP-MSODOCOO0O0OO0ODODODODOODOOoOoOOgICPO
gooooOoOoOoOoOoOoOoOoOoOo(oooooo)o
coooboooooooooooOOobOobOOoboOoon
coooboooooooooobOOobOobOOoboOoon
cbooobooooooooboobOobobobooon
oooobooooooooooboOobOobobooon
oooo

200000

O0o00ooDooooooooDoooEss)uouooo
000000000 0000o01-6, 001-7,003-6 00

*MOooOoooooo

goooooobooboboo
goobbooooouooobobboboboooooog
0o00ooooooooDoDDDOOOO0O10000
MIBK(OOOOODOOOOOO)ooooooooo
gooooooooobooobobobobbbobboooog
goooooooooobooboobobobobobbbbooooga
0O SPEXOOONo0XSTEC-622B0 0000 ODODOO
gooooooooooboobobobobbbbbbooogd
0000 MILLIPORE O Milli-Q Element0 O O O O
goooooboobobob
OICP-MSOOUOD0OO0DOO0DODOODOOOODOODOO
000000 XSeriesOOOODOOOOoOooOooOnQ
LECOOD CS8440 000 DOOO0DODOOOOO UV-
minil24000ICPO00O0O0OOOOOOOOO ICPS-
200000 000DUODO0DULOO0DODUODDOROOO
O ZEEnit7OOP D 0 00O O OOOQg

3.00000

O310ICP-MSOOOMIBKOOODOOO
oboooooboooooocobobooopepmbOonOn
ooooooooolick-MSOOOOOOOOOOO
oboooooooooooboboooooooooon
oooooooolice-MSOOOOODODOODOO
gbooooooooooobobooboooooooon
0000000 00ooooooooooodsG 1224
ooooooooooobooboboooooooobooon
O0ooooMIBKODOODOODODOODODODOOO
ooooog
O0000ooooooosgoOomooooon



10

ooo0o0oo0oo030mooooooooood MIBKO
oboooooooooooooboobobobooon
O000MOMIBKOOOOD MO @@+1)smooog
ooooooooleomooooon
ooooooooooooobooOOobOobOOoboOoon
ooomooooboobooocoboobOOobomoon
ooo0ooMIBKO30mOOOOOOOOOOGOO
cooobooooooooobooOOobOobOOobooon
ooooMBKODOOOODDODODOOODODDOOOO
O0020000000000000D0C00O0DOOO
ooooobooooooooooooooooooboon
ooooooOoOoOoOoOoOoOoOoOo (+)5Smioooo
Oooo0oooooooooooooIck-MsO000
o000 1l000o0o0ooooooooooooo
00 000Mn,Cr, Cu, W, V, Co, Ti, As, Bi, Nb, Pb, Ta,
Zrj0000ooooooooon Ni,Znd MIBK
oo0oO0oo0oOoOooooooDOoobDOobOoboOoooon
oooooooooooooDobDOobOoboooooo
ocoooooooooobooooboobooooon
03.20ICP-MSOD0OD0OONO

0000000000 MoO SNOODOODO YOO
0000000000 N,ZnODOODODOOOODO
Ooooooooo0lgUiDODDOOOOOOOoOO
ICP-MSOOO0O0OOOon
oobooooomobobooomoooooooon

0100000o0ooICP-MSO000 (OO00Oo00-70

ood ood eem)) OOOO |O00O0O (ppm)
Mn 0.05% - 0.030
Cr 0 0.4* -—-- 0.105
Cu 0.33 0.06 0.355
W <0.4 -—-- <0.10
\Y <0.2 -—-- <0.10
Co 0.26 0.04 0.270
Ti <0.2* -—-- <0.10
As 0.3 0.10 0.225
Bi <0.1 | <0.10
Nb <0.1 — <0.10
Pb 0.11 0.02 0.115
Ta <0.1 - <0.10
Zr <0.3 - <0.10

*Oooo

000000000005 mO0O000oooonon
O5mO005S5mO00000000000000
O0OOO0OODOOPFAD PPO 20000000000
OOO0OOPFADOODO 250°COPPO O ODOO 100
°CO0O000D00000DDO0D0O000NO0O0O0OOn
00000000000000000PPOOODODO
0000000000000 O00000000000
000000000000 D000000000000
000000000000 D000000000000
000000000000 D000000000000
000002000000000000000000
00000000000 OONi, Mo, Al, Mg, Se, SnOJ
Sh,Te, ZnO00D0000O0O0O0OODODOOOOOO
000000000000 D000000000000
0000000000000 00000000000
0000000000000 00000000000
00D000000D0000000

033000000

0000000000000 000O00OO0OO0OD O
0ODJISG1211-40000000000000000
000000000000 000000000000
00000000000000000000000
0000O000D0D0D0D0D9%0°CO 20000000
000000000000 420°c05000000
000000000000 000000000000
000000000000 000000000000
000000000000000000000000
0000000000000 ?000000000
0000000000000000420°CO 5000
000000000000000000000000

020000000 ICP-MSOO OO (OODOO00-70

ooo 000 eem)| OOOO (OO0 (ppm)
Ni 1.43 0.27 1.760
Mo <0.3* - <0.10
Al <1 - 0.170
Mg <0.2 - 0.145
Se <0.5%* - <0.10
Sb <0.1 - <0.10
Sn 0.13 0.05 0.145
Te <0.5 - <0.10
Zn 2.91 0.41 3.460

*Jooo



0000000000000 D00D0No.30, 2016

oooo
OoooooooooooooooglJdssgoon 4
ooooooo3000oooooooooooooo
ooo3ppmI 000000000 OOOOOOOO
cooooooboooobooogoo

034000000
cooooooooOoobOoboboooocobooogon
oooooooJdsGcl215-40000000000n
coooboooooboobOOobobOoooooobooogon
toooooooboobooobooboooooooona
coooboooobooboboboooooobooogon
0000000000000 00000000 %00
coboooobooboooocoooond
Oo0ooooooogoooolissoooo3ong
oo0oooooo400000DO0ooooooo
SppmI 000000000000 ODOOOOOOO
oooood

o3s50000000

0000000000 00000D00000JsG1212
oooooooobobobobooooobooogon
Ooooooooi100ppmd00D0O0OOOoOOoOnQ
Oo00o0o0o00ooooooooooooo20000
OO0o0O00lcmOO2cmO0000OoOoOoOooOOn
oooooboooobooboboooooobooogon
(0)00 L+D00U00O0O00OU0D0O00OUOOOoO
cooobooooobooboobobooooobooooon
Ooooooooooog o, 10, 20, 30, 40, 50 ppm O
coooboooooooboobobooooobooogon
O0000000o0ooooooooooooOlIcP-MS
ocboooobobooobooobbooobooooboooDbo
coooboooooobOobobOoooobooogoon
coooboooooOoobOobOoOooOoocoobocoogoon
cobooooboooooooboooboooon
coooboooooboobOoboboooocoobooogon
O0o0oooooDoD loooooooooogn
000000o0ooooo0o0Ooooooo2°Ccon
gooopoo3poooooooopoooooog
coooboooobooboobooooocoboooaon
cobooooboooooooboooboooon
ooooooooooooOdlppmOnOOooonOO
coooboooobooboboooooobooogn
00000 modoooooooooooooon®
Y000000000000000 10000000
ooooboooobodobdbooooooooogn
ooooboooooobdbooooooooogn
ooooobooooboboboooooobooogon

011

0O30oooon

god oo00Em)| OO000 (000 @pm)

001-7 1.6 0.3 1.65

001-6 2.4 0.3 2.95
040000000

gogd O00@Eem)| OO0O00 (000 (ppm)

001-7 0.7* - 1.20

001-6 1.5 0.3 1.93

*Oooo

oooooo

01000000000o0ooo

osooooooon

000 (ppm)
ogdo oo (oodo
(ppm) ooo goooooo
001-7 1.13 0.29 1.01 1.04

oboooooooooooboboooooooooon
gbooooooooooobobooboooooooon
obooooooooooobobooboooooooon
oboooooooooooboboooooooooon
ooooooodgoaoo

gooooOoOoOooOoOOO0 SODIOOOO 20000
oooooooooooooolppmdooooono
ooooooooooobDobobooboooooobooon



12

O
O
O
020000000000
geOdoonoon
ooao 000 (ppm)| O O O (ppm)
001-7 0.4* 0.15
001-6 0.5% 0.34
*0O0gdd
070000000000
ooog 000 @eem)|000 (ppm)
003-6 <1 0.09
0.14
)
0.12
01 |
o 008 |
O
0 0.06 |
0.04
0.02
0
0 10 20 30
As (ppm)

0300000000

0800000000000 000O (O00000-70

god OO00eEm| OOOO |O000 (ppm)
Mn 0.05%* - 0.02
Ni 1.43 0.27 1.36
Cr 0o0.4* - 0.15
Cu 0.33 0.06 0.34

oboooooooooobobooboooooobooon
oboooooboboooocooooboon
036000000
O00ooooOooooooJsGil1214000o0ooog
obooooooooooobobOoboooooobooon
oooooboooobooobooocbooobooooog
o0oooooooooooooooooenooonO
ooooooooooo3ppmOO000O0OoOoOOO
obooooooooooOobOobOoOoooobooobooo
obooooooooobOobOobOoOoocoooooon
obooooooooobooboboboooooooo
oooood

037000000oon
oboooooooooobooboboooooooooon
obooooooooooboobobooboooooooon
gooooboodoobooooobobooobooood
o0ooO0ooooOooOoobDOoDbOobOooOoooooooon
oooooooooobobOoboooooooobooon
O (I+3)0oupouooouooooooooooogo
oooooooooobobOobooboooooobooon
ooooo

ododooooooolIch-MSOO ICPODOOOODO
O0000o00OoDooooooIcCcPOODOOoooDoOon
OooOoJsG12s8200 0000000 O0OOO
00000000 (1+10)D0o00oooooooon
ooooooooooooooooooooOooD 10
ppmO0000000CO0O0OOOOOO70O0O0O
oooDooooooo3s4nmiooooooon
oboooooobooooooog

03800000000 O0OOO
gICP-MSOOODOO0ODOOOOODOUOODOOoOooo
oooooooooooooooobooooOoooo
oo00ooooooOooooooooooJdson
G1257-190 00000000000 ODOoUooUooDO
ooooobooobobooobooobocbooooboooog
obooooooooooOobOobOooocoooooo
obooooooooooboobobooboooooobooo
tooooboooooooboboobooooonoa
oboooooooooobooboboooocoooooon
oo0oooo30000ooooooooooooo
ooooooOospgoUoooooooooooooo
ooooooooo

400000

goooooooooboobobobobbbobboooog



0000000000000 0DDOONo.30,2016

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0O0000000000
000000000000 000000000000
0000000000oO0ooOooooo 000000
000000000000 000000000000
000000000000 000000000000
0oooDooon

013

goog

)0000000000000000O00 0016 (1967)
826.

2000000000016 (1986) 2169

3D000MO0000000N033(1984) 800

400000000000000000000042(1992)
2190)

5)(0)000000000000000DN0ONOOOn
000000000000 000O0000000O00
0oooo (2016).






0000000000000 0DDOONo.30,2016

015

Joobooboobooboboboobooboood
Joobodbodogn

Crystal Analysis in Submicroscopic Area
Using Crystal Orientation Analysis by SEM

ocooo*o0o ocoooo*xmooogo =

Tsutomu Tanaka[d Sohei Uchidald Tomotake Hirata

(20160 60 280000)

ooooOoooboooobooobooOoooooOoOboOoobOOoOoooboboOoooOoboOoooOoooon

100000
U

godobooooobbuooooboobboboo
goobooboooboobbooobooooo
goobooboooboobbooobooooo
(Electron Probe Micro Analyzer: EPMA) 00O O 0O O O
goobdobooboboobboooboooobo
gooboobbobuoobboouobuoooobo
gogobbooobboouobbuooouooboobo
0000000000O0O0OooOoooo®oooo0
000000oooooooooooooooooo
0000000000000 ooooooooooo
00000000000 0oU0oooooooooo
O00000oo00ooooooooooooooo
OD00000000000o00 (Transmission Electron
Microscopy: TEM) D D OO O0O0OO0Oodooooono
00000000000 o00ooooooooooo
O000000o0o0ooo0ooOooooooooo
000000000 0o0ooUoooTEMOOOOO
O0O0O0OTEMOOUOOOOOODOOUOOOOOOO
O0ooo0ooo0oooooooooooooooo
O000000o0ooO0oooUoooU0oOoooooo
OEPMAO OOOOOOOOO (Scanning Electron
Microscopy:SEM) 0 D 0D 000000 Od0OO0o0OnO
(Electron Backscatter Diffraction: EBSD) 0 O 0O O O I

*MOoOoooo

O0DoDoOoOoTEMODODOOOOODOOOOOO
goooooooooboobobobobbbobboooog
gooogooooooobooboobobobbbbobboooogd
gooooooooooboobbobbbbbbboooga
0000000000D000000000 20
O0O0O00D0OO0OSEMOODDOOOODOOODODOOO
00000O0DO0oO0oooOooOoogD EPMAD OO
OO0 FE-EPMAOODOOOOOOODOOOCOOODOOO
000000 FE-EPMAOOOOO EBSDOOOOO
ooogooboobooooboobooooboooo
ooboooboooog

2.0 EBSD

obooooooooooobobOobOoooooobooon
0OEBSDOOOOOOOOOOOOO10EBSDOO
obooooooooooobOobooboooooooon
gboooooooooooboboooooooobooo
OSEMOO0OOO0OO0OOUOOUOOUOOoOooUoooO
0o0oooooooooooooooeBsSDOOOO
gbooooooooooobobooboooooooon
obooooooooooboboooooooooon
oomoooooooooommoooooooon
ooooooooooobobOoboooooooobooo
ooooooooooobobOoboooooooobooo
00o0000ooooooo(o2uuooooooo
OEBSDOODOOODOEBSDOODOODOODODO



16

O00o00DooUODoOoOoEBSDOOOOOOOOO
oboooooooooooooboobobobooon
ocooooooooo
ooooboooooooooboooOOobOobOOoboOoon
Oo0o0oooOoooooooooEeEBSDOOOOOO
ooooooooooooooOOobOobOOoboOoon
goooooOoOooOOoOOOOOODODODOOD EBSDO
ooooooooboooooOoOoODbODOOOOOOOo
EBSDOOOO0OO0OO0OO0DO0DOOOODODOODOOOoOO
coooooocooooooooOOobOobOOoboOoon
otbooobooooooooboobOobobOobooon
O00oO0oooOoOoOoEeEBSDOOOOOOOOOOOO
cboooboooooooooobOobOoboOoooon
gooooooooOOoOOOOOOEBBSDOOOOOO
O0o0o0oooooo0ooo0oooooooEeBSD
ooooooooooooooboobobooooon
oooooooooooooooobdobooooon
oooooooooooooooobdobooooon
obooooooooooooooobdoooooon
0000000000 00oouUOoEBSDOOOOOO
oooooooooooooobooboo

.0EBSDODOOODOOO

0310000000

0000000000000 000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000 0000000000
000000000000 00000000000
000000000000 00000000000
(Intermetallic Compound: IMC)O O ym O O O 0O O O
0000000000000 0000000000
000000 000000000 (Friction Stir
Welding: FSWY) OO OO0 D00 O0000000O00
000 IMCOOOOOODODOOODODOOOO
000000000000 00000000000
0°0FSWOO03000000000000000
000000000O0O00000(00)00000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
0000000000000 000000000oog
0000000000000 000 IMCO OO0 1um
0000000000000 00000000000

s lf%ﬂ
57

b

e\ | P E

[al4fr £

020e-Fe000000EBSDOOOOO

a )Ly
JL (3 <

L =HLl
‘rn—7

o3oooooo FEswyoooo

000000000000000000000d IMC
00000000000000000000001pm
000000000000 EBSDOOOOOOOOO
ooooo

0320EPMACDDODO IMCOOOOO
02000000000EBSDOOODOOOOOOD
000000000000000000000000
000000000000000000000000
0000000 IMCOODDOODOOODOO0OO0ODn
0000000000000 0000O000oon
00000000 DODDDOPearson’s Handbook® O



0000000000000 00D0No.30, 2016

ooooo0oooooooooool10ooos0o0
obooboooobooobboooboooooooDbo
FE-EPMAOODOOOOOOOOOOODOODOOODOO
00 4@, ()000000000000000000
000 4c)0DOooooooz0000000000
ocbOooobobooobooobOooobooooboooDbo
oooooo0oo0O0O00o0ooooD 40000000
coooocoooooooooOOobOobOOobooon
coooocoooooooooOOobOobOOobooon
cooooooooooobOobOOobOobOOoboOoon
oooooooOoODObOObOO0OO0O0O0O0oO0ooooon
O00D0O0OEBSDOOOOOOODO (00O )OO0
coooboooooooooobOOobOoboOoooon
ooooooooooooooboobobooooon
O00o000o0o0o0ooo0oooEeEBSDOOOOO
oboooboooooooooooobobooooon
oooooooooooooobooboooooon
obooooooooooooooobdobooooon
obooooooooooooooobobooooon
oboooooooooooooboobobooooon
ooooog

004c0000000000000000OO0OO0
O00o0o0ooooooo 1lymO IMCODOOOOO
000000000 4c)0000000000000
0000000000 (Obo000ooooooooo
00000o0o00oo0o0oUooooouooo)oo
MCOOODODODODOooOOoooMCOUOODOOOO
0000000000000 0ooo0 (00 IMc1o
00)0@MOo0oo00oU0ooooUooooo (o
OMC2000)000O0OUOOOUOODOOUOOO
O0ODO0OFE-EPMAOOOOOOOOOOOOOS500
04c)000000000000ODO0O0O0OFE-EPMA
oooooooooo1wmDOOO0 IMCOOODOO
o000 4)0ooooooomMCcoooooono
0oo0oooooooooooooooooooe
00 Al=-IMC—FeO0O0O0O FeODOOODOOOOOO
OoooOosS0000000000000D00OO0

017

O10Fe-AlDO00OOOOO

00O Fe(at%) Al(at%)
Fe;Al 000 75 25
FeAl 000 50 50
FeAl, 000 33 67
Fe,Al; 000 29 71
FeAl 000 25 75

Ty @

TIS=L

0400000000000 FWOOOOOO

EEWIL 1T MRS SRR M iwals (lan e 208 imea)

OsS000000000000000[04c0000]

Ll
i e [ ' N ' TR

.
EARE 1Y MM SN NERE 100

oeooO00ooooOoOoooOonO

MEEE SR WA ek SRR e a1 e W 00 )

O7000000000000O0O0DOO0OO0O0OO0O0O0O0O0O0O0O



18

JooooMCOOO FeEOODOOOOOOOODOD
dooooooooobooobobbbooooggo
ODOOOUOOFE-EPMAOOOOOOOOOO EPMA
dooooooooobobobobbbbooooggo
dooooooooobobobobbbbooooggo
0000000000000 000EPMAOOOO
00od0oo0oooOooono Xoooooooooo
Oo00o0OoXooooooooooooooooo
gooooooobobobobobobbbboboooggo
oooooboobobmbobboooooooooooo
I~-O0wmO000000O0O0OFE-EPMADODOODOODO
doodooooboobobbobobbbboboogoggo
ooDoo1wmiO000D000000000000
goooooboobobbog
goooooobobobobbobobbbboboogoggo
0oodooooOooooglconmOooooooon
OODODOO0OEPMAODOOOODOOOOOOOOOOO
OO0 TEMOOOOOOOOOO FIB(Focus lon Beam)
0o0oooor70000000000000D0000O
0oooDooooooooor7rooo0oooooOon
O4c)00ooomMCODODOoooooooooo
020000000000000000000000
gooooboboooboboobobouoooobbooo
ooogosSoo0ooooooooooooooon
0o000o0oooooooDFe0000DOoOonOOoOoO
IMCOOODOO FOOODDOODOODDOOODOOO
oooooooooooooos8gonooenonon
Al-IMC—-Fe 00O 0O0O FeOODOODOOODOODOOO
oo e6e0000O0ODOODODODOOOOOOO
oooomMCOODOOooooooooooooon
O020000000000000000000000
Joooooooooo MClooo IMC2OoOoOO
D000 8i0dDOO0FeD AlDDODOODOO 2:8
o0o0oUooooooooooDoDOo 200000
000000 1000IMCLO FeAly(Fe:Al=0.25:0.75)0
IMC2 O Fe,Al(Fe:AI=0.29:0.7) 0 0 0000000
O0o000o0oo0Doo0oo0ooo0oo0ogoEPMAD
gbooobooboooboooomboOoboogoon
goooobobobobbboooooooooo
O330EBSDOOO IMCOOODOODOO
Jooooo0EPMADODOOOOOOOOOOOIMCL
oooMCG2O0O0O0O0DO0DO0DODOoODODOoDOOoOOoOoOO
EPMAOOOOO0OO0OOODODOODODODODOOOOO
OO00OD0DO0OEBSDODOODOO IMCIOOO IMC20
OD00000DO0oO000O09nUEBSDO OO OOO
00000000000 000 Image Quality 0 0O

B b
HENIE 10V SRR R 00 e

Os8oo0ooooooooooooooooo

IMCZ2 | IMC1

09000 IMCOOOUDDOOO (a)lmage Quality (0 O
0o (TEM OO

o
1) Faafls

0 100EBSDOOODOOOODOOO EBSDOOOOO
0000000000 @IMC20 000 EBSD
0000000 @DO EBSDO OO0 OO FeAl, [
EBSDOOOO00O0O00OODOO0OOOOO(E)
()0 EBSDO OO OO FeAl, 00 EBSD O O [
0000000000000

ooooooUoooUoOooooo(ooooooon)
0000oo0oooOo  TEMOOODOOOO 9000
ooooo MCOOUDOOOOOODUODODOO
oooOnmmO IMC20000000000O0DOO
OOTEMODOOO0ODOOO0O0O0O0OD0O0O0O0O0 9a)
OMClOOOoOUOOoOoDooOoEBSDOOOOODOO
obooooooooooobobooboooooooon
OOTEMOOODOIMCILOOO nmOOO0O0O0OO0O
oooooobooooooooboon

oopooeEBSDOOOOOOOOOOOOOOOOO
ooooooilooomMC2OoOUoDUOoooooOooOo
OOEPMAOOOOOOOOOIMCO FeAl, O OO
OFe,ALO000O0000DOOOOOOIIMC2000



0000000000000 0DDOONo.30,2016

O0O0EBSDOOOOOOOOOOO IMCO EBSD
0000000000000 0ooooo 1000
O(c)o00oO0OU0UOFrAL, OO0 O00O0OOOOOO
0000000 EBSDODOOOOODOODOOFeAlO
OO0000OO00OEBSDOOUOUOOOOUOOOOOOO
OO0OUOEBSDOOOOUOOOODOOODOOIMC2O
FALODOOOODOOOODODOOMCIOOODOOO
OO0 EBSDOUOO0ODOUOODODOOOODOOOOO
OoooooooooboooomMciooooono
OO0nmO0000000O00000O0OO00O00OD
O00o0oDooooooouo EBSDODOOOOOOO
cboooboooooooooboobOoboboobooon
oooo

A00D00O0O

OSEMODOOOEBSDOOOOODOOOOOOO
0000000000000 0oOoEBSDODOOOO
O0D0oO0OOoOTEMOOODOODOODOOOOOOO
gooboboboboooboooobobobo
ooooboooo0oooodnmOigooooooon
EBSDOO0O000O0O00O0OD0OOOO0OOODOOOOO

019

OO0DOoUOEBSDOOOOOOOOOOOOOOOO
gooooooooobboboobbbobbbboood
OO0O0OooooEPMAOOOOOOOOODODOO
0000Do00ooDooooD EPMAOOOODOOOOO
lymOO0O000D0OOCDOOOOCODOOODOOOO
oooooboooomO0oobobobooooobog
oooooboooo

goodg

1)0Do0000000000000000000000000
(1998)0OnOO .

2)0000000000000000O0O0OO18(2010)
469.

3000000000000 00OL (1974) 20.

4) C. J. Dawes and W. M. Thomas: Welding J., 75 (1996) 41.

5) T. Tanaka, T. Morishige and T. Hirata: Scripta Materialia, 61
(2009) 756.

)00 0M0D0D0mMO00o00oo0ooores (2011)
101.

NOODOD0DMOOU0MmMmOooooooOoodRr2 (2004)
141.

) 000l U00O0UUDDO0U0UoUoDoUOooooOUO
0000022 (2004) 309.

9) P. Villars: Pearson’s Handbook Desk Edition, (1997) ASM
International.






0000000000000 00D0No.30, 2016

021

XO0O0o0oooooooooooooooo
Jogbogbogboobogod

Investigation of Stable Cesium Accumulation in Soybean
by Using X-ray Analytical Microscope

ooooOooooooobooboboooxoooooo

100000
U

020110 3000000000000 000O000O0
oooooooooooooboobOobOobOobooon
oooooooooooooboobOobOobOoooon
oooobooooooooooboobobOobooon
oooobooooooooooboobobOobooon
ooooboooooooooobOobOobOoooon
oooooooooooooooOobOobOoboOoon
ocoooooogoo
oooobooooooooobOoOOobOobOOoboOoon
ooooboooooooooooOOobOobOOoboOoon
000 XOOOOoooooooooooomoooo
00 XO0OoOoooooooooooooooooo
000000000 Xpooooooooooooo
O0o000o0ooooooU 20000 30ou0oo
coooooboooobocoogo
coooboooooooooboobOobOoboOoooon
00000000 (O0o001¥Y)oooooooo
ooooboooooooooobooboboobooon
ooooooooooooooboobobooooon
ooooooooooooooboobobooooon

* gooooooo
»O000o0o0oooooo
= Qooooooooo

goooo*ooooo*oooooo *
Takeshi Onji Koji Kita Yoshiaki Ito
OOoOooOoQ *=*

Akifumi Sugiyama

(20160 70 7O0OOO)

000D00000D0DooO0o0ooOooD Xgoooo
ooooooooo
obooooooooobooboboobooobooobooon
o0oo00o0o0o0ooOo0o(ooOo)oooooooo
obooooooooooobobooboooooobooon
obooooooooooboobobooboooooobooon
obooooooooooboobobooboooooobooon
ooooooon

2000D0oO0ooOooooooooo

021000000

obooooooooooOoobOobOobOoooooobooo
000000 (oooooooo(Doooooo
oo00o0oooooooOoOo0o)ooooooooo

() (b)
010(rO0000 (O0oo0oooo



22

000000 1mMOOODOOOO0OOO0OOODOOO
0000000000000 00000000000
000000000000 137000000000
0001330000000 (00)00000000
00000O0O000000000000 *?025°CcO
0000000010000000 16000000 8
00000020000000000(000000
0)oooooooo

J0000000000dO0O (bOoOoooooooo
00000 2L0002L000000001L0O0000
0000D0D000000000 1,000ppmO0000
000000000000 D000000(00000
000)00000000000000O0 30000
00000000000000000000 3000
000000000 00000

02200000

0000000000000 00000000000
00000000000 O0OO0OD0OXO0O0O0O0O0O (O
O0O0O00OXGT-5200WR) 000000000 O0X
000O0O012mmO00 10umd000015kvO O
000052000000000000000000
LoD 0000000000000 D00000000
000 KeOOOOOOOOOOODODODODODODOO
0000000000000 00000000000
0000000000000 00000000000
000D0000000000000000000
0230000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000 XOO0O00DO0O000OO0000X000o00
00000000000000000000X000
O012mmO0000015kvO0 0000060000
0005000000000025x25 0000000
000000000000000000000000

e I T T]
16 wm 16 mm cps

() (b)

O20@O000000000000000000
(yooooooo(DoDOoOooooooooo
ooooo)

ooooooooD 20000
O020000000o00oooooooooon
obooooooooooobobooboooooooon
obooooooooooobobOoboooooooon
obooooooooooobobOooboooooobooon
oboooooooboboooooo
obooooooooooOobOOobOoOoooooobooo
obooooooooooobobOobOoooooobooon
obooooooooooOoobOOobOoOoocoooobooon
o000 30000000oooooooooooo
booooooooooboobobooboooooobooon
obooooooooooobobooboooooooon
ubooooooobooooooo
02400000000000DO
oboooooooooooboboobooooooon
DO0000ooOooooooXooooolopmdo oOoo
5kvO0opooOo200000go30o0o0oooa
256x256 0 00000000000 DO0OD0O0O0O0OO
oooo3oouopo4000opoooooomooon
oooooooooobobobooboooooobooon

(b)

) (G))
030000000000 @@uooooooo)o
0ooooboOooooooboooooao

doooooOoO0oO0(oo000O0O0ooooO
oooooooooo)

() (b)

(© (d)

040000000000 (@UOOOoOooOmOo
0oooooo()boooooooooo
(00000000 (Do00o0o0oUDOoOoOoo
oooooooooo)



0000000000000 0DDOONo.30,2016

oooooooooooooboobooboboooon
ooooogo

003000 40000000000000O00O00OO
ooooooooooooooOOobOobOOoboOoon
oooooooooooooboobOOobOobOOoboOoon
ooooocooooooooobOOobOobOoboOoon
ooooocooooooooOoOOobOobOOoboOoon
cooobooooooooobOoOobOobOOoboOoon
O(o00)ooUooooUoooooUoooooo
OO00oo00ooo0o lgooooooooooooo
coboooobooooooooboobooocoooon
02500 000000000000
cboooboooooooooobOOobOoboOoooon
ooXooooolzmmoOOOOl5kvOoOOO0OO
10000000050 0000000025x12800
obooobooooooooooooboboobooon
SO000060000000ODO
ooooooooooooobDobDOobOoboOooooo
ooooooooooooobDobDOobOoboOooooo
ooooooooobooogo

. J0000ooooobooog

00000000 Xoooooooooooooo
obooooooooooooboobOobobOobooon
ooooooboboooooooooooooooo
(D00D0D0oO0ooooUUODOoOoO)oooUUOOO
oooooooobOobObObObOOoO0oO0oOooooooon
000000ooooo0oooUoUoooo(ooooo
0)000o0o0oU00ooooOOo0o0oOooUoDooooo
ooooooooooooobooOOobOobOobooon
coboooobooooooobooboooon
Oo000oooo00oooooooooO0-1.0%000
coooboooooooooboobOOobOobOOobooon
O00oO0o0oooooooooosoeco 1gooogo
0000000000000 000X0o0ooooo
O0000O0XO0OoOoo1l2mmOd OO OO15 kv
goooolooooooooseooooooon
256x1280 0000000000000 (ODOOODO
oo0o0)0oooooooooooooooooo
coboooobooooooooobooocoogn
Oo0ooOoOooooooooooOoOoaooo
ooooooooOoOoooooooO7kyoooo
O7b) 00 0000000000000 0O0OO0OO0
ooooooooooooobDobDOobOobOooooo
oooo0oooooooooobDobDOOobOoboOoooon

023

() (b)

OsSM00000o0ooo0o0@oboooooog
(ooDoOOoOoOoOO0O(0DDOoO0oOooooooooo
oooooooo)

X1

(a) (b)

600000000000 @ODODODODODOO
(OooOoOoOooOo(OoOooooOooooooo
oooooooo)

(a)

(b)
07000000 @O0OD0ODOC0O0O0OOMYDOOO
0.

000 (00000000000, 0.25, 0.5,
1.0%)

75,

100

[ R?=0.9948
80 +
60

40 +

BARE (a.u.)

20 +

0.2 04 0.6 0.8 1
OO LRE (%)

080o0UliDo0oO0oooooooooooon

OO0o0o0oOog (PaintShopPro4.2)) 00000000
goooooobooooooooooobouoom oo
ooooooooos8ooooooooooooog
Jooooooooooonog285(0od)yoodn



24

O00000o000oo0ooo(ooo)oosoooog
O00o00ooOoO(R20)00900000000
ooooboooooooooooOoobOobOobooon
coboooobooooooooooboo
oooooooooooooboooOOobOobOOoboOoon
ooooboooooooooooOOobOobOOoboOoon
0000000 10000000000000 0.9%0
oooopoooooos»woooooooooooo
coooboooooooooboooOOobOobOOobooon
cooooooon

40000

googoboobobuoobooobooobooooboo

googoboobobuoobooobooobooooboo

goooooooboooogoo

)O0oooooooooooooooooooooo
gobooooooooobbooooooobobo
gboooooboobooboboobooobo
gooooo

2)0 0000000000000 0D0o0O0oo0oDO0OO
googboobobobooboobooobo
00o0ooooo lgoooooooooooodg
gdo

01000000o00oogooooooo

BAEE (4EET) T LBE (%)
KBRS 81 0.90
TR 73 0.82

j3)yJ000U000U00oooUoUOooooUoooO
gbooooooooboooooon

40000 (000)0ooooooooooOooo
goooobobooocooboobbooooooooooo
goooobooboooooooooooooobooo
goooobobooocoboobooooooobooobooo
00ooooooooooooswooooooooo
0os8woooooooooo

goog

1)00000000000000 00000000000
oooooooooooooooooooooooooo
O0000000o00o0oooooooooos?, 5 (2011)
408.

20000000000oooooooooUooooo
gooobooooooooooooooooooooon
goootbcoooooooooboooooooooboo
000000000 (2012) 75.



0000000000000 0DDOONo.30,2016

025

Jobodotbboubtdboubouboubuoubogo
bbb obtobobobobobogod

A Study on Remote Monitoring System via Internet
Communication Using Commercial Microcomputer

gobooobbooboo,0obodbboooboon

100000
U

goboooboboooboboobobouoooobbooo
gobooobobooobboobobouoooobbooo
goobdoobbooobboobobouoooobooo
gobobdobbbooobbuoobbuooobbooo
OO0O00OoleT(OOOOOO Internet of Things) O
gobobdobbbooobbuoobobuooobbooo
JooodooooiITgoooooooooooao
dooooooooobobobobbbbooooggo
dooooooooobobobobbbbooooggo
gooooooboooobooobobboooooo
dooooooboobobobobobbbboboooggo
oooboboooboobobobuobooooooo
gooooooboobobbobobbbbooooggo
O0D000000O0D0OD0OO0OO0Oooon o

doooooobopobobobobobbbboboooggo
dooDoooOoPCOOOODODODODOOOOOODOD
goooooobobobobbobobbbboboooggo
goooooobobobobbobobbbbooooggo
goooooobobobobbobobbbboboogoggo
goooooobobobobobobobbbbooogoggo
goodoooobobobobbobobbbbooooggo
goodoobooooobooooooooooooo
0o0ooodboobooboobooooooooooboon

*0Qo0oooooo
»OQOoooooooooooooo

OooOo*ooOo ooooo *
Park Choong Sik [1 Kaneko Kenichi

(20160 70210000)

2000000000000 D0O0

gdooobooboobooobooooobooon
gdddooooooooooooooooooo
goooodododooouooooooooon
goooodododooouooooooooon
goodoooboootbooouooouoouoobon
goooodboootbooououooouooboon
gooooboobooooooooboa

oo ouoooooooo
RS232CO GPIBOUOOODODOOOOOOOODOOO
JoooPCOODDmMUODUOOODOUOODOOOOO
0o0DoooD0ooooDoDoOO0oOoO0oDOoRS232C
Joooooooomooooooooooog
00000000 RS422A0 120000000000
goodoooobbbboooo™uomboooog
00O LTE(Long Term Evolution0O0 OO0 000000 )O
Wi-Fi(O OO 00O O Wireless FidelityD D 0D 0 OO0 Q00O
o0o)yoouopoo(ooooooooo)yooo
gojooodoooooboboobobobbbobboooog
oopooPODODODDOOOODOOOOODOOO
gooooooooobbobobbobbbobboooog
gooooooooobbobobobobbbobbooooga
gooododooooobbobobobobbbobboooog
gdodoodododooooooooooooon
gdodoodododooooooooooooon
goodoodooobooooooooouooboon



26

O 1l0000ooooooooooooooo

L4 Intel Edison Kit for
Arduino UNO mBed LPC1768 Raspberry Pi
A% Arduino
CPU 16MHz 8bit 96MHz 32bit 700MHz 32bit 500MHz 32birt 2 =27
AAAEY 2K 32KB 512GB 1GB
FTUX VAT 14 Tra 7 AJi6 . T A VAT 20
AN 881 . . 7 V& VAT 40 ‘
Trua 7 A6 True sl TFrIa 7 A716
MBS M M SME T Bluetooth, Wi-Fi
oS L L Linux Linux
o e o . | C, CHt, Javalp &
A=A NN+ HASEE Sib C, Ct++, Java7p & N
Arduino HEH S5
00000000 00o0b000oo0oo0ooobOooo ADEEH A h

googoboobbuoobooobooboooo
goooooobobobobbobobbbbooogougo
goooooboobobboogooo

0210000
goooooobobobobbobbbbbooogougo
gooooooboboobbbbbbbooogoggo
goooooobooobobbbbbboboogougo
ooooOmvOoOooooovVooDoooooooo
goooooobobpobbbbbbbooogougo
goooooobobpobbbbbbbooogougo
gooooobobbbbod
gooooooobobbbbbbboooogoo
00000 3000000oooooooooooo
gooooooobbobbbbbbbobooogoo
gooo

0220000000000
oooooobooobobuoobooobooooooboo
ooooobooboboobooobooooooboo
oooooobooboboobooobooobooooboo
goicopooU0oUooUoooooooooooo
ooooobooboboobooobooooooo
oooOopoooooOoiIcooooouoouoouooo
PCOO0OCO00ODOOO0DOOODOODODOODOOO
googooboobobuoobooobooobooooboo
ocooicobooooooooPICOoOboOOoOoOO
ODO0OOPICODOOOOODOO?0000000
gooooogoo
oPICODOODICOODOOODODDOOOOOOO
O00o00o0oooooooooPICOO0DOODOOO
oo0ooousSsBO0OOO0ODODO0DODO0DOO0OODOOO0OOO
gooooooboboobobobbbbboboogougo

01p0o0oooo

00o0o0ooOooOol1dpoooooooopoooo
obooooooooooboobobooboooooobooon
O0000O0Uoo0o0ooo(0oUuoopUoooo
O0000O0)oo0ooooooooouoooo
obooooooooooobobooboooooooon
oboooooooooobooboboboooooobooon
gooo
obooooooooooobOobOobooobooobooon
obooooooooooOobOOobOoOoooobooooo
obooooooooooOobOobOobOoooobooobooo
o00oooo0ooooUoDlooooooooooo
oboooooboooooodg
oooooo0oopooooooooooooogc
obooooooooooobobooboooooooon
oboooooooooobooboboooooooooon
oboooooooooooboboooooooooon
gbooooooooobooboboooooooooon
obooooobooooooobobooood
02300000000
ooooooDoDbOOOOOooOoooooooooon
oooo0oooooooooooooooooooo
ooooooDbODbOObOOOooOoooooooooo



0000000000000 0DDOONo.30,2016

J00000o0o0ooouoo200000o0040oo
OoooooPCOODUOODOODOOOODOOO
0000000000000 ooooooooooo
0000000000000 0WebhOOOOOOGOO
0000000000000 ooooooooooo
000000040000000000000000
0000000000000 ooooooooooo
O000000o0o0o0oo0oooooooooooo
000000000000 oooooooooooo
0000000000000 oOoooooooooo
O00o0o0o0oU0ooooooooooooooo
O00000o0o00oo0oo0ooOooooooooo
OO WebOOOOWebOOOODOODODOOOOOO
HTTP(Hiper Text Transfer Protoco) D O O OO0 00O O
00000 FTP(File Transfer Protocol) D0 OO0 OO O
0000000000000 0U0D0ooooDooo
goooood

020000000000000

4|\ 77V r— | 2—F—nFH | HTTP,SMTP
IERVENIE] 457 7V 7 — | FIPMQTT
PENA: CoAP
3| T VAR | TF—HDEZF | TCP,UDP
B|—bhE e 55 O FNE %
HET HEED
fEHErEIC B4 5
2| A4 v — x| EZEEOFKE | IPARP
J&| v Mg \ZB9 5
1| Xy bU— | WEAREEST | A =% b
Bl 74— | KBTS Wi-Fi
7 = —AJE
95470 =N USA4T L =N
= Edo >
7—EE T—A%E
< e - <4
TR
T—REE | Ta#E
DL )
(a) HTTP (b) MQTT

O 20HTTP(@) 0 MQTT(h) DO OO OOOO

027

Doooooooooo MQTT(Message Queue Telemetry
Transport) 0 CoAP( O O O O Constrained Application Protocol)
0 O M2M(Machine to Machine) 0 0D 00000000
godoooooooooobobobbbobboooog
doooooddleTOOOOOOOODoDOOoOOod
oooiBMO AmazonO OO OOoOooooOooooOoOg
gdoooooooobooobobobbbobboooog
gooooooooobooobobobbbobbooog
gooooooooobooobobobbbobbooog
gooooooooobobobobobobbbobbooog
goooooooboo

OMQTTO CoAPO HTTPO DO ODDOOODOOODOO
gbbooooobbooobbouoobboooboo
gooodooooooboboobobobbbobboooog
ooodooooUooo(ouoo)yooooooogo
gooooooooobbobobobobbbobboooog
OOHTTPOOOOOOOS000000000MQTT
oooooooz20000000

OO020 HTTPO MQTTOOOODODOOODOOOOO
Jodooo(Uoooooooooooooogon
0o0o00D000oooooO)OHTTPOOOOOO
J000o0o0oooooooooMQTTOOOOOOO
gbooobbooobooobbuoooboooon
0o0o00ooo0ooooooooooogdTTPOOO
gbooobbooobooobboooobooon
gbboobbooobooobbuooboboooon
J00ddddoOoooodTTPO FTPOOOOOO
gbbooobbuooooboooon
02400000
goddooooooboooboobbbobboooog
goddooooooboooboobbbobboooog
oooooopooooooooDoooo3ooog
goobooobobooobobbooobooooo
0000000000 00ZigBee(OO OO )d Wi-
SUN(Wireless Smart Utility Network) O 00 65000 O O O
gooooooooobooobobobbbobboooog
gooooooobbbboooo

0300000000000o

TS
) Wi-Fi Wi-SUN | Bluetooth ZigBee
Ak
B EPEY S 6.4Gbps | 400kbps | 24Mbps | 250kbps
115 e 100m 500m 100m 70m
e 32 65535 7 65535
HEEN 1w ImW 100mW 10mW




28

OWi-FioOOOOoOOoOoooooooooooo
gobobdobbbooobbuoobobuooobbooo
O00o0DooooOooooooPCOOOUODOO
0000000000000 ooooooooooo
gooooOoOoOoOoOoOoOOOOOOOOODOOO
025000000

0000000000000 ooooooooooo
0000000000000 ooooooooooo
oooooooo

0000000000000 oOoooooooooo
000000000000 oooooooooooo
go00mMOo0o000000oO0oOoOooOUOO leTOO
0000000000000 oUUDo0ooooooo
gooooOoOoOoOoOoOOOOODOODODOOO
0000000000 UOdTTPO FTPOOO OO
0000000000000 0DU0Uo0ooooDooo
JoooooodooooooooooocPuOnOO
0oooooooooooooooo3nooooon
goodoooboooobooooouooooboooo
oooooDoooooooooooooooPCOO
0oo0ooooooooooooooogoFrTPOO
goooooooooooon
0000000000000 00000000Web
goobdoobbooobboobobouoooobooo
gooboooobobooobboooooboooo
ODO00000O0OWebhDODOOODODOODOOOOOOO
000000000000 ooooooogPHPO
JavaScript 0 0 0 0000000000 OOOOO
0000000000000 ooooooooooo
00000000000 API(Application Programming
Interface) 0 0 0000000000000 OOOO
000000000000 oooooooooooo
gooooO0oOoOoooOOoOoOoOOoOOo

3. J0o00oooooo

03100000

googooboobobouooboooboooboooboo
googoobooboboobooobooobooooboo
googoboobobuoobooobooobooooboo
googoboobobuooboooboooboooo
goooooobobobobbobobbbbooogougo
goodoooobobobobbobbbbbooogoggo
goodoooboboobobobobbbbooogoggo
goodoooobobobobbobobbbboboooggo
gooooooboboobbbbbbbooogoggo

04000000000

T4 i fak
7 F a7 R - G oV~1V
V7 G -10V~10V
[EIRAELET oV~10V

0000000 oooooooooooooooon
goooooooooo

00000000 ooooooooooooooon
00000000 ooooooooooooooon
000o0ooo0ooooo0ooooooooon FeV
(Flexible Guide Vane) 0 D 0D O OO0 Q0O OoooOQo
0% 000000000000000000000
OOOoooo (euwtout)DOOODDODOOOOOOOOO
Oo00ooorGVOOOOOOODOOODOOOOOO
gbooooboooooooooooooboooo
gbooooboooooooooooooboooo
ogooo
gooooobooooooooooooobooooon
goooooboooboooooooooboooon
gbooobbooobooobbuooboboooo
gboooboboooboooobboooboboooon
JooooopoooousBOoOoOoOoOoOoOOOOOOd
ooopPCOODODODOODOODOODOOOOOON
gbboobbooobooobbuoobbuoooon
gbooooobbooooooo
032000000000

00000000 ooooooooooooooon
000000 o0oooooooooooooooo
goo0oooOoooooooo
O@)o400000000000

0@ oOoo0ooooooooooooooooon
OoOoOoPCOOOOOODOODOODODOOOOOO
OU00o0ooUoEXCELOOOOOoooooooo
csvooooooong

0@ ouoooo HTTPOOOOOOOOO PCOOO
00000000 oooooooooooooooo
oooo
O@oO00o0ooooooooooooooonO
0G)Uooo00ooooooooooog
033Dooooon
oooooDooooooooooooosooag
gpooooooooo

o@ooooooo
goooooboooooooooboooobooooon



0000000000000 0DDOONo.30,2016

gobogboooooobouoobuobobobuobo
OU00O0OW-FioOOOO0OOoOOOoOoooooTerPO
OU00000000O00OArduinoUno(0DOOO0OCOO
0000)0000000000000 Wi-FioOoOO
OO0 ZigBeeOODOOOUUODOOOO
O@oooooooo
O000000ooooooooooocecsvoono
000000000000 oooooooooooo
O LinuxOSOOD0OOO0OOOO Raspberry Pi(0O OO
0000 )0000000U0ooooooooooo
000000000000 oooooooooooo
gooooOooOoooOOoOOoOODOOo
OLinuxOSOOOSOO0O0OO00OOOOOOOOO
000000ooooooooo(oboboooooo
00o000oooooooooo)oooooooo
000000 0o0oUUoooooooooooockPU
0oo0doooooooooooooooooooo
goodoobooooobooooooooooooo
goooooooooooo
goodooboooobooooouoooobbooo
OoOoTCPOODODOOUDOOOOO 30 Python O O
goodooboooooboooouoooobooo
gooboooboobbooobbuoouoobooo
gooboobobbooobboobobobuoooobbooo
gooboobobbooobboobobobuoooobbooo
gobomobbooobobbooobboooboo
gbogbobobobuobuobooouoobobobo
gobbdobbbooobbuoobobuooobbooo
Oo0o0oDo0oooo0oooooooooooooogTeP
000000000O0o0oooooooooooo
O0OHTTPOOOOOOOOOOO
000000000000 Uoooooooooooo
000000000000 Uooooooooooo
000000000000 oooooooooooo
000000000000 oooooooooooo
000000 LnuxOSOOOOOQOUOOoOUOoooOO
OOo00o0OooOooocPUOOOOPCOOOOOO
gooooooooooOoooooo
0000000000 0oUooUooUOoooooo
oooooooooocsvoooooooooooo
0000000000000 Uoo0ooooooo
OO00ooUooWi-FiooOoooooooooooo
0oo0dooboooooooooooooooooo
DooOdooWi-FioDoooooooooooooog
goodooboooooboooobouoooooooo
goodooboooobooooouoooooboooo

029

— ¢ BAFDIP 7 RL R ERER— FORE)
host ='192.168.11.3'
port = 10002
x=0
_, TCPIEEHA
serversock =
socket.socket(socket. AF_INET,socket.SOCK_STRE
AM)
serversock.setsockopt(socket. SOL_SOCKET,

socket.SO_REUSEADDR, 1)
serversock.bind((host,port))
while True:

serversock.listen(1)

clientsock, client_address = serversock.accept()
x=x+1
P A REROLE
while True:
rcvmsg = clientsock.recv(1024)
if rcvmsg 1="":
f=open("wind_monitor_data.txt","w")
f.write(rcvmsg)
fowrite("¥n")
f.close()
clientsock.close()
y=str(x)
os.system('sh ./wind_monitor sub.sh '+y)

break

0300000000000 ooon

000000000000000000000000
0oO00O0o0O0O0o0O0O

O@)Wi-Fio oo
O0000O000LANOOOOWi-Fioooooo
00@WO (QOUOD0D0DO0OW-FiooDODoooooo
O00000000LANOOOODOO@D (200
0000000000000 OWI-Fiooooooo
000000000000000000000000
0000000000000
0D@Oo000000oo

0000000000 00000CSVOOOO0OO
000000000 FTPOOOO WebOOOOODO



30

0000000000000 WebhOOOOOGOoOoO
D000 PCO Winodows7OOOOOOOOOOOO
OU0O000O0 Web, FTPOOOOOOODODOOOOO
OO0 RIDCO0D00000ooooooooooooo
000 Dygraph(ODODOODO)0DOOOO
0G)oooooooo
O0000O00oooooooousBOoooooono
O000000o00o0o0o0ooooooooooo
00o00000000o0oooUoo oooooo
Rapperry PID O OO O0OOOO0DOOOOODOOOO

12 14
BE. Rt st Elade ey

r b h

T o iR8E 4o FRIE o FRE
O==1Y =10V~ 10§ O¥= 10V
3

oA (Arduine UNO <+Xbee WiFi)

B a-F- L FY E b

P T AF=FIHA, e T —r3Ha. WER

7o ik

obooooooooooobobooboooooobooon
oboooooooooobobooboooooobooon
oooooooooousBOoOoOooOoOooooon
000 fswebcam(O OO OOOOOO)OOOOO
oboooooooooooboboboooobooobooon
oo40000000000D0DO0DOOO0ODODOOO
WiFiDDOOOOOoooooooooooooooo
ubmoooboooooooboobooobocooooa
oooooooooso0OOOo
OD0D6000LANODOODOOODOOPCOOODOO

— Fi-Fide= ¥ (LANPY)
=== SN oy FT=2Eb (WA

Wobls A 5

[ e

4]

<707 ANE
TR

M=F 0=+ WM (Raspberry Pi2 + Wii-Fi+H)
FrettF—FRE, 7o R, b ot ek

From 7 st (P Windows)
<H@Y—r—-BER 7T b0 =T

SR F N e F T =T =

FIP—=ri= (L #F—=F 7 74 A RIB0H)

05 (4 wF=Fw b A wTxsd=irayr =)

Wbt —sim (F=F I TRT WERT weoditmmsr |7 ©

.
Xt
in

i
<
=
3
3
=

4000000000

FGV{
oA Fo—@i

TTEJ&M.
oL 3 B

F— b7 =1 %R
Raspberry Pi

T 5

Al 1
Arduine + XBEE

0s500000000000000



0000000000000 00D0No.30, 2016

& & (=[]} 157.16.67 Bafindex FrariEhtml

031

EPN PueecREERec [JERR £S5 Clese | eewailicp Q'enhecin o esoscsgl O RRRRESIV Omibery | ERKA T

[EE | RTHTER: 0

LTV SR —ERT A N

O60WebOOODOODOOOOOOOOO

0o0o0oooo0ooooooooooooo1o0
ooooooooooooobobOobOoboOooooo
O0000000000000000000Dygraph O
ooooooDODODOObOOOO0OO000000ooon
oooooooooooooboobOobOoboOoooon
ooooooooobooobooooobobooooooo
oooooooooooooboobOobobOoooon
obooooooooooooboobOobOobOooooon
oooooooooooooboobooboboooon
oooooooooooooboobooboboooon
ooooboooooooooboobOobOobOobooon
oooooooooooooboobOOobOobOOoboOoon
coooooommooooobooboooooooono

400000

cooooooooooobOobOOobOobOOoboOoon
ooooboooooooooobOobOobOOobooon

googobooboooboobooobboobo
goooooooooboobobobobobbobobboooogd
gooooooobobbbbooooooooo
gooooooooobooboobobbbbobbooooga
googoooooobobobobobbbbbboooogd
gooooooooobobbobbbbbobbooogd
goodooboobbobbboooooooon
oooooobooboooboboboobooobo
gbobobooooobooboobobobobooooboog

goog

1) 00000000000000000000 4000
(2016) 49.

2 000000000000000000000000
0000000 No.27 (2013) 13.

3 0000000000000000000O00OO
00049, 2 (2014) 194






0000000000000 0DDOONo.30,2016

033

Jododooooboood
Jodbodotdboobtobogbod

Local Crystal Structure Analysis by Electron Diffraction
Method Using Scanning Transmission Electron Microscopy

ooooo*o opoopooo
Tomoatsu Ozaki[] Yasunori Hasegawa

(20160 80 190000 )

00000000000 oOoooOgSTEMOOOOOOOODODOODOODOODODOOO

100000
U

000000000000 000D000000000
O000000000000000(TEM)O000
000000000000 000000000000
000000000000 000000000000
000000000000 000000000000
000000000000000000000000
000000000000000000000000
O0000O0OOTEMOOOOOOOOODOOOOO
000000000000000000000000
0000000000000000000 TEMOO
000000000000 000000000000
ooDoooooooo Y0

00000000 200000000000000
000000000000 (STEM)OHD-2700 (O O
000000 )0000000 (0 1)000 HD-2700
OSTEMOOODDOOOTEMOOOOOOOOOO
ODO0OO00OOSTEMODOOODOOODOOOO0O
0000 (OO00000)00000000000
000000000000 000D0000D00000
000DD0000000000000D00000000
000000000000 000D000000000
0000000000000 0D00000O0000
STEMOOOOOOOO TEMOOOOOOOOOO

* O0oogo

gooooooooobobobobbbbbobboooogd
oooooz200000 TEMO STEMO OO (HD-
270000 0 0000000000000 0OTEMOO
gbobobobobobobooooooobgoobg
OSTEMODOO0OO0OO0OO0O0OODODODOOODOODOOOoOO
TEMOOOOOODODOOODODOOOOoODODOoOooOo
gooooooooobobbobbbbbbbooog
J00oodoooOgoSTEMODUOOOoODOoOooog
gooooooooobbbobbbbbbboooog
goooobooboboobbbbobobobooooooooo
OO0O0OO0O0OSTEMOOOOODOOOOOOODOOOO
ooooCoOoO0ODOOoOODbOOO0O0OoOoOoOoogoTEM
ooooobooboboobbbbobobobooooooooo
ogoogoobooobooooboobooooboooog
ogoogoobooobooooboobooooboooog

0 10 HD-2700 O O



34

«— R B9 TEM

-STEM (HD-2700)

EFik BT
=) -?:wwx]—mmu:zzaﬁ AVTIHLLR
- X X RAF¥adiL
L X g~ x
GELUX LR BELo X
ADFHEE
EELX [ TE#HHES or
FA4I592aVNA5
WY or CCDAAS

0200000 TEMO STEMOOOOOOOO

O00D0D0D0D0000O0STEMOOOO0O0OD0ODOO
goodooooboboobbobobbbboboogoggo
goodooooboboobbobobbbboboogoggo
OO0 TEMODOOOOOOOSTEMOODODOOOO
gooboooobooboboboooobgooboo
OO0O0O0OTEMOODOOODOODODOODOOODOODOO
000000000 0oDoDooOSTEMOOUOOOOO
goooooobobbobbbbbbboooougo
goodooooobobbbbbbboboooggo
gooooooobobobbbbbbbobooougo
gooooobobbbod

O0000DO0O0OSTEMOOOOO0O HD-27000 00O
O0000000o00oDoooooOgSTEMOOOO
oooooboobobuoobooobooooooo
oO0oo0oo0oobOoOOoOOoOOOOOOOOOOOO
oooooobooboboobooobooobooooo
oooooooooooo

200000000000

oooooDoDoDoODOO STEMOOOO0OO0O0O0O0OO
ooooboooooooooobOobobobooon
coooboooooooooobOOobOoboOoooon
ooooooooooooooboobobooooon
ooooboooooooooobooboboobooon
oooooooobooUOoOoOooooooooo
obhboooboooboooboooboooooood
oo0o0o00o0oooooooooooooooooo
HD-2700 0 00 NanoDiff 000D OO O0OO0OOOOOO
ooooooooooooobobDOobOoboOobooon
oooooooooooon

ooooSTEMOOOOO0OODOOOOOOO STEMO
oboooooooooooboboooooooooon
OOSTEMOODODODODODO0O000000
oooooooooobobOoboooooooobooon
ooooooooooo STEMOOOoOoooood
00000oooooooOsSTEMOODODO0O0O
ooooooobooooboobobooooooboobooon
ooooooobooooobooboboooooboobooon
ooobOoo0o0oO0o0oO0ooO0ooOooOooooooOgo
00o0oobOo0oO0oOoOoOoOooOooOooooooOgo
obooooooooooboobobooboooooobooon
oboooooooooboobobooboooooooon
oboooooooooboobobooboooooooon
obooooooooooobobooboooooooon
oooOoDOO0O0ooOoOoooobpooOogoUooooao
ooooooooOoooooooooooO  TeMO
oooooobobooobocooooboo
O0000000HD-27000 0 O NanoDiff0 O OO
o0o0o0oOoooooooooo(o3)poooboo
obooooooooooOoobOobOoOoooooobooon
obooooooooooobOobOoOoooooobooon
(HAADF) O OOoOoooooooooooooooo
oo0o0oOo0oo(DooooooooOooooooo
oooooooooooooooooobooooo
0000000000000 ooOoooooooo)O
ooooooobObOboooooooooooooan
ooooooo0oooooooooooD 20-130
nmQOO0000000DODOOO00goooooODbODOD
0000 SITEMOOO0O00000O0OODODODOO
oooooooooooboobOobooooooobooo
ooooog



0000000000000 0DDOONo.30,2016

(a) '

(b)

100nm

03Mad 00000 HAADFQO
ObODOOOOOOOOOOOO

040STEMOOO0OO0OO0OO0O0O0O0O0OOOOOOO

(a)

035

A Joooooonod

oboOooOOoOoOooOoOoOooOooOoOooObcOOooOboOon
obooooooooooobobOoboooooooon
ooooooooocoooboooooooooo 400
obooooooooooOobOOobOoboooooobooon
obooooooooooOobOOobOoOoooobooobooo
oooooooooog((rCOUODODOOOOOOOO
00000000000000000[112]0000
00000000000 00000 FCCOOO [112]
ooooooboooocoogo
oooooooooOoOoOooo(oooo)oooo
ooo@oooooUoooooooooooooo
ooao

Lex O deR 000 (1)

LOO0ooooAoOoooooo
d0oo000RODOOODOOOOOOOOO

000000000000000000000000
LOADOO0O0DO00DO00LADDOODOOODOOOD
000000000 (00000000000000
00000000000D000000000000)0
0000000D0000000000000000d
0000000000000 00000000000
O000000000000000000ROODO
O0D0000000D00000000 LA0000
O0000000040000000000 0000
000020000000 Rz, OO0000D0O0O0N
Oy 0 01443 nM 0000 00000 dype*Roze 0 0 O
00D000000D0000000

0000000000000 00000000000
0000000000000 00000000000

(b)

0500000 ooo0ooooooooo
ObOOODOOOONMmOOOO0O0O0O0O0OO0O0O0O



36

0000000 0O0OD0O0ODO0ORODOODOODO
oboooooooooooooboobobOobooon
()OoooooOoOO0OO0OO0OO0OdOODOOODODOODOO
ooooooooODObOObOO0OO0O0O0O00o0ooon
00000 NanoDiIff 000D 000000000000
oooooooooooooobOOobOobOOoboOoon
oooooOnmOIO000D0O0O00O0OOCOOO0OCODODO
cooobooooooooooOOobOobOOoboOoon
(O 50

400000

OSTEMOOO0OO0OO0OOHD-27000 00000000
ooooooobooooooOoOoObODODbOO0OO0OOOO
ooooooooooooooooooooooob
oooobooooooooooboobobooooon

oO0oooooooOO0ooOo0O0O0O0OOdHAADFOODOOO
oboooooooooboobobooboooooobooon
O000o0o0oOooOoSTEMODOOOOOOoDoOOO
obooooooooooobobOoboooobooooon
ooooooooooooooooo TeEMODOO
00o00ooooooooSTEMOOOO0OO HD-2700
obooooooooooobOobOoOoooobooooo
gooo

goodg

)0 00000000000 —000000000 —0
00000 (1997)

2)00 0000000000000 —00000000
000 —00000 (2003)

3y 00 00000 00000 000000000000
0000000000 (2014)



Jobooodd






0000000000000 0DDOONo.30,2016

039

Joboobooboobooboobooboon
Jo0o0ooooo3ooooooao

Holographic 3D Display for Horizontally Full Viewing
Zone Angle Based on Time Division Method

Yusuke Sando

ooooo*ooboocoo* DbDooooo

Daisuke Barada Toyohiko Yatagai

(2016 0 60 240000 )

O O O This report presents a holographic three-dimensional (3D) display system, based on the time division

method, having a viewing zone angle of 360°. A digital micromirror device (DMD) is used for the time division

method as a high-speed spatial light modulator. The rotating mirror rotation is synchronized with the DMD.
After the wavefronts are modulated by the DMD, they enter the rotating mirror, which is tilted by 45° to the
horizontal plane. Consequently, the mirror-reflected wavefronts propagate in horizontal directions depending on

the mirror rotation angle. When the rotating speed is sufficiently high, the time division method becomes effective.

The horizontal viewing zone angle becomes equivalent to 360°. An optical experiment conducted to verify this

proposed system demonstrated that binocular vision and motion parallax can be realized from anywhere within the

horizontal plane.

Key Words: computer-generated hologram, holography, 3D display, time division, viewing zone, DMD
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Fig. 2 Schematic of proposed holographic 3D display based
on the time division method by using a DMD as an
SLM.

02l0000oooooooo

Dooooopooosecgnooooooooon
Fig.20 0000000000000 OO He-NeO O
Oo(Ooex8nmUiooooooooooon
Ooooooo0oooooooooooooobMb O
0o00oooo0oooooooooooo wooo
oooooooooooooooo oooooo
ooooooooopooooooobMbOoOoOoOoO
obooooooooooobobooooooooon
oooO00owoDOoooUooooooooo 45O
obooooooooobooboooooooooon
oboooooooooooboooooooooon
oooooboooboobobooooboooboboooDo



0000000000000 0DDOONo.30,2016

oooooooooooooboobooboboooon
oooooooooooooboobooboboooon
ooooboooooooooboobOobOobOobooon
oobMDOOODDOOOOOODODOOODRODO
oooooooooooobooOOobOobOOobooon
Oo0oOoooooooooooseccenooooon
ooooooooooooobOoOOobOobOOoboOoon
OOooOooop3e0°00odoooooouooooo
OooOo3pooooooooooooo
022000000000000O00O0O
OFig.200000000000000O0OOOO0O
toooboooooooooboobOobobobooon
cboboooobodoboooocobooboboomooona
00000000 Fg 300000000000 00
ooo0oO0ooOo0ooooooooo0 xky,)00O0O
000 zOooooooooooooovooooov
0zO00ODOODODODODODOODODODOOOHDOOV
ooooboooooooooDobDOobOoboOooooo
p0XODHOOODOODODOOOOoOOoOooomoo
O000000000DooXY,Z2)00oooao
00X, Y,2)000000oooe0ooooooog
Fig.3) D00 000Oe=0°00000000000
O000OxODO XOoOHODOOOoOoooooooo
voyYoooooooozow=0c00O0O Z,0000O
0000000000000 00000Fig.3(b)O0O
De=0000000000000000x00HO
coooenOO0OdOoooOOOoOOoOOODOOODOO
oo0o0o0oooooo zodozO0OoOoooooo
oced00d0OO00OpDOOOXpoOyYyoooooooz
coooedOooooOoOooOoOoOzOoOooOooOooOonO
oooooooooooooooOobOobOOoboOoon
coooooobooboooocoboobOomooooono
XO0O0YUOOooOOoooooooooooooooo
coooboooooooooooOOobOobOobooon
coooooocooooooobOOobOobOOoboOoon
ooooooocooooooobOobOobOOobooon
cbooobooooooooooboobOobOobooon
ooodoooooooobMDOOODOOODOOOO
cbooobooooooooooboobOobobooon
cobooooooooooobooooood
g2300000oooogooooon
OFig.20000000000000O0OOOOOO
oO0o00o0oOoOooooooDOoDOOobOoboOoooon
oooooooooooooDobDOobOobOoooon
oooo0obooooooooobDobDOobOobooooon
oooo0ooooooooooDobOOobOobOOoooon

041

(b)

Fig. 3 Schematics of the wavefront rotation by the rotating
mirror: (a) € = 0 and (b) 0 = ©, respectively.
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Fig. 4 3D object used for the optical experiment. (a) is
the perspective view and (b) is the texture which
is spherically mapped on the hemisphere. ¢ is
defined as the angle between Z, and the observation
direction.
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Fig. 5 Picture of the actual holographic 3D display with
horizontally full viewing zone angle: M, mirror;
L, lens; OL, objective lens; SF, spatial filter; ND,
neutral density filter; and RM, rotating mirror.
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Fig. 6 Optical reconstructed images captured from (a) ¢ = 0°,
(b) ¢ =90°, (c) ¢ = 135° and (d) ¢ = -90°, respectively.
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Preparation of Novel Air Cathode
for Secondary Zinc-Air Battery

gooo*xoo gooo*x0 ocooog *
Takashi Nishimura Makoto Saito  Takuo Nakade

(2016 0 60 300000 )

O 0O O A novel air cathode for the secondary zinc—air battery was prepared using a one-step method with

galvanostatic electrolysis. Cathodic galvanostatic electrolysis was performed on a gas diffusion layer in a 0.5 M

HNO, solution containing carbon powder at 50 °C together with a Pt anode electrode. During the galvanostatic

electrolysis, Pt and a carbon powder deposited together on the surface of the gas diffusion layer sterically, leading

to formation of the air cathode layer. The fabricated cathode showed good performance that was comparable to a
commercial Mn-based cathode material used for a primary zinc-air battery.

Key Words: secondary zinc—air battery, galvanostatic electrolysis, air cathode, Pt catalyst
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Table 1 Major challenges for practical use of secondary

metal-air battery.
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Fig. 1 Schematic diagram of the Zinc-Air Secondary Battery.
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Fig. 2 Schematic diagram of the galvanostatic elecrtolysis.
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Fig. 4 SEM images of the carbon paper surface after the
galvanostatic electrolysis in 0.5M HNO, at 50 °C for
8 h. The enlarged view was shown below.
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Fig. 5 Discharge performances at 1 mA/ cm? of the carbon
paper before and after the galvanostatic electrolysis
of 300 mA in 0.5M HNO,at 50 °C for 8 h.
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Fig. 6 SEM images of the carbon paper surface after the
galvanostatic electrolysis of 300 mA in 0.5M HNO,
added carbon powder of 0.33 g at 50 °C for 8 h. The
enlarged view was shown below.
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Fig. 7 Discharge performances at 1 mA/cm’ of the carbon
paper after the galvanostatic electrolysis of 300 mA
in 0.5M HNO, added carbon powder of 0.17, 0.33,
and 0.67 g at 50 °C for 8 h.
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Fig. 8 Schematic diagrams of Pt deposition on the
carbon paper during the galvanostatic electrolysis;
(a) without carbon paper, (b) with carbon powder.
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Table 2 Discharge potentials before and after the 10
cycles charge-discharge

00/0000 oo loooooo
@0;-01V) (O0;-035V)
300 mA/0 g -0.690 V -0.667V
300 mA/0.17 g -0.245V -0.701 V
300 mA/ 0.33 g -0.155V 0479V
300 mA/ 0.67 g 0237V 0.645V
600 mA/ 0.33 g 0.121V 0287V
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Fig. 9 Discharge performances at 1 mA/cm’ of the carbon
paper after the galvanostatic electrolysis of 600 mA
in 0.5M HNO, added carbon powder of 0.33 g at
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Enlargement of P3HT:PC61BM Solar Cell
with ITO Integrating Metal Grid

oooo*0o
Takeshi TanakadJ Minoru Yonekawa[] Takashi Mori
00000 *=O000000 =00 000gn ***

Kazuo Satoh

gooo*d oooo=*

Shuichi Murakami[J Yoshiaki Sakurai

(2016060 300000)

O 0 O Organic solar cells are studied intensely because of their great potential for use as an electrical power
source. However, their power conversion efficiency depends on the cell area. We attempted to alleviate this

constraint by fabricating P3HT:PC61BM solar cells with active areas of 0.04, 1 and 9 cm? onto indium tin oxide

(ITO). Compared to the performance of cells with 0.04 and 1 cm? areas, greater degradation of the 9 cm® cell was
observed. This result demonstrates some difficulties of cell enlargement. To enhance the 9 cm’cell performance,
cells were fabricated with an ITO integrated metal grid. Results show that the cell performance was improved by

integrating the metal grid.

Key Words: organic solar cell, P3HT:PC61BM, enlargement of cell, ITO, metal grid
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Fig. 1 Schematic illustration of method for fabricating P3HT:PC61BM solar cells.
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Table 1 Performances of P3HT:PC61BM solar cells with a
variety of active areas.

Entry Area Voc Jsc FF PCE
(cm?) (V) | (mA/cm?) (%)

1 0.04 0.52 10.0 0.58 3.0

2 1 0.58 9.3 0.51 2.7

3 9 0.59 23 0.21 0.28

053

000000000000000,0000037mg
0O P3HTO 30mgQ PC6IBMO 2mLO OO O0OD
00000000000 000210000000
00000000000000000000000
150°C 0 10000000 (25mg0 P3HT O 20 mg O
PC61BM OO 00D 0O DOMO120 nm, 37 mg 0 P3HT O
30mgOd PC6IBM OO0 DDOOOMO270 nm, 0)0 O O
O0O00O00OLIFO AIDDODDODOOOODODODOO (D
000030 mmx30mmO000002100000
000000000000 (pandq)d
02500000

0000000000000 0000D0000
PEDOT:PSSO OO P3HT:PCBMO OO OO OOOOO
LFODO AIDDOOOODOOODOOOO00O00
00000000000000000
02600000000
000000000000000200mWem*O000
0 AML5G(0 000000 DOOOIEC60904-3) 000
000000000000 0D00000000000
00D -02vOoOo08vOoOo00lvVOOOOOOOD
000000000000 0D0D0000000000
0000000000000 D0D0000000000
00000000000000 (Mo DOO0O0O000
(sc)0 000 (FRODDODO0O000 (PCE)DOOOO

.J0oooo

000000 o004cmM0O0DDNONONDOOOOD
0.52vD 000000 10.0mA/cm I 0000 0.580
00000 30%0000000 (Table 1, entry 1)0 0
OooO0OD0O0OD0 1emM0000000O0ODOOODOO
027% 00000000000000.04cm*000
0000000000000 (Tablel, entry 2)00 0
O009cm’ 0000000000000 00000
005VOOOOODO0O0040001em 00000
000000000000 D000000000000
00000D0000D0000D0000D0O00 (Table 1,
entry )0 00 0000000000000000OO
00000000000000000000000 ITO
000000000000000000000000 *°0

Table 2 Performance of 9 cm® P3HT:PC61BM solar cells with ITO integrating metal grid.

Entry PEDOT:PSS P3HT:PC61BM Voc Jsc FF PCE
(nm) (nm) M) (mA/cm ?) (%)

1 100 120 0.54 6.4 0.33 1.1

2 1000 120 0.51 74 0.35 1.3

3 1000 270 0.55 8.1 0.41 1.8
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Microstructures and Mechanical Properties of AC4CH
Aluminum Alloy Fabricated Using Selective Laser Melting

goooo*® oooog =

Takahiro Kimurall Takayuki Nakamoto

(20160 70 120000 )

O O O This study investigated optimum laser irradiation conditions to densify AC4CH alloy fabricated using
selective laser melting (SLM), which produced specimens having relative density of 99.8%. The microstructures
and mechanical properties of the dense SLM specimens fabricated under the optimum laser irradiation conditions
were also investigated. The dense SLM specimens had ultimate tensile strength, yield strength, and breaking
elongation of 400 MPa, 200 MPa and 12-17%, respectively. All of these values considerably exceeded those of
permanent mold casting materials. The superior mechanical properties of the SLM specimens can be attributed to
fine dendritic cellular microstructures and relative density of almost 100%. Investigation of the effects of annealing
on the microstructures and mechanical properties revealed a clear difference in annealing behaviors between those
of the SLM specimens and those of the casting materials. As the annealing temperature rose, the breaking elongation
of the SLM specimen increased extremely, whereas the ultimate tensile strength and yield strength decreased.

0 55

Key Words: 3D printing, additive manufacturing, aluminum alloy, microstructure, mechanical property,

heat treatment
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Table 1 Chemical composition of AC4CH aluminum alloy powder and its specification in JIS (mass%).

Fe Cu Si Zn Mn Mg Ti Al
Powder 0.16 0.01 7.12 0.03 <0.01 0.29 <0.01 Bal.
Specification  <0.20 <0.20 6.5-7.5 <0.10 <0.10 0.25-045 <0.20 Bal.
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Table 2 Laser irradiation conditions.

Layer thickness (mm) 0.03

Laser power (W) 200-370
Scan speed (mm/s) 400-3000
Scan spacing (mm) 0.08-0.18

n+2 layer
(67° rotation)

n+l layer
(67" rotation)

Fig. 2 Schematic illustration of laser scanning pattern.

> I
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direction

Fig. 3 Horizontal and vertical cross sections for
microstructural observation.
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-
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Fig. 4 Arrangement of tensile SLM specimens on
a base plate angled at 0° (parallel) and 90°
(perpendicular) to a building direction.
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Fig. 5 Relative density of SLM specimens plotted as a
function of scan speed and laser power.
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Fig. 8 Optical micrographs of horizontal cross sections of
SLM specimens fabricated under the (a) low- and
(b) high-energy density conditions.

Table 3 Semi-quantitative gas composition of a high-
energy density SLM specimen analyzed by
quadrupole mass spectrometer (QMS).

Gas Gas content
species (vol%)
Ar 67

H, 30
Others 3

200 14 m

Fig. 9 Optical micrograph of a horizontal cross section of
an SLM specimen fabricated under the optimum
laser irradiation conditions.

{a)Horizontal

Fig. 10 Optical micrographs of (a) horizontal and
(b) vertical cross sections of an SLM specimen
fabricated under the optimum laser irradiation
conditions.
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Fig. 11 SEM images of (a) horizontal and (b) vertical
cross sections of an SLM specimen fabricated
under the optimum laser irradiation conditions.
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Fig. 12 Mechanical properties of as-fabricated SLM
specimens fabricated under the optimum laser
irradiation conditions (UTS; ultimate tensile
strength, YS; yield strength at 0.2% nominal
strain, El; breaking elongation).
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Fig. 13 SEM images of horizontal cross sections of
(a) as-fabricated SLM specimen and heat-treated
SLM specimens annealed for 5 h at (b) 150 °C,
(c) 200 °C, (d) 250 °C, (e) 300 °C and (f) 350 °C.

Fig. 14 SEM images of vertical cross sections of
(a) as-fabricated SLM specimen and heat-
treated SLM specimens annealed for 5 h at
(b) 150 °C, (c) 200 °C, (d) 250 °C, (e) 300 °C
and (f) 350 °C.
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Particle Control of Sulfide Solid Electrolyte Powder
for Use in All-Solid-State Battery

goood*g

goboooo 0 boooo *

Hirosuke Sonomural] Yasunori hasegawal] Akiko Nakahashi

(2016 0 70 250000 )

O O O Wet milling was performed by changing only the ZrO, ball size condition for 75Li,S-25P,S; (mol%) glass
for use in an all-solid-state battery. The effect of the ZrO, ball size on a powder particle size was investigated.

Results show that the powders obtained after wet milling with ZrO, balls (0.3, 1 and 2 mm diameter) were a

powder with spherical particles of about 10 um, a powder with spherical particles of about 1-5 pm, and a powder

with spherical particles of about 1-10 pm, in addition to an angular powder with particles from about dozens of
micrometers to about 100 um. The finest and most homogeneous powder was obtained from the use of 1 mm
diameter ZrO, balls. Next, the ion conductibilities of pellets made from powders were investigated. Consequently,
the ion conductibilities obtained when using 0.3, 1, and 2 mm diameter ZrO, balls were, respectively, 4.9x10™,
5.3x10*, 2.0x10“, and 5.0x10™* S-cm™. The value when using 1 mm diameter ZrO, balls was low. We therefore
concluded that a powder after wet milling with a 2 mm diameter ZrO, balls, not 1 mm diameter, should be used for

batteries.

Key Words: all-solid-state batteryJsulfide solid electrolyte(Jwet millingCparticle control
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Fig. 1 The SEM image of a 75Li,S-25P,S; (mol%) glass
powder before wet milling.
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Fig.2 Raman spectroscopies (200 — 4000 cm™) of a 75L,S-25P,S, (mol%) glass powder before; (a) and after a wet milling with

Zr0O, balls [diameter 0.3mm; (b), 1 mm; (c) and 2 mm; (d)].
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Fig. 3 Raman spectroscopies (200-700 cm™) of a 75Li,S-25P,S; (mol%) glass powder before; (a) and after a wet milling with
Zr0O, balls [diameter 0.3mm; (b), 1 mm; (c) and 2 mm; (d)].

Fig. 4 SEM images of powers after a wet milling with ZrO, balls [diameter 0.3mm; (a), 1 mm; (b) and 2 mm; (¢)].
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Fig. 5 Impedance measurements of the pellet produced by the powders before; (a) and after a wet milling with ZrO, balls
[diameter 0.3mm; (b), 1 mm; (c) and 2 mm; (d)].

&

Fig. 6 SEM images of pellet surfaces (The pellet produced by the powders before; (a) and after wet milling with ZrO, balls
[diameter 0.3 mm; (b), 1 mm; (c) and 2 mm; (d)].
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Fig. 8 An image of the laminated all solid state battery
prototype under development.
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Fundamental Study of Additive Manufacturing of
Ceramics Parts via Indirect Selective Laser Melting

oooo * ooogog
Takeshi Suyama Tomoatsu Ozaki

(2016 0 80 800 TDO)

0 O O Fundamental experiments related to indirect selective laser melting (SLM) for fabrication of Al,O,
ceramics parts having a complex shape were conducted for suitable flowability of composite powder, powder bed
temperature of SLM condition, degreasing condition, and sintering condition. The Al,O, — thermoplastic resin
composite powder was designed to the same Carr’s flowability index as that level of plastic powder for a plastic
SLM instrument (P110; Formiga). Results showed that powder bed temperature is correlated with the dimensional
accuracy. The final Al,O, parts were not cracked during degreasing and sintering, and achieved relative density
of 69% after furnace sintering. The results obtained in this study show that, to achieve relatively high density, it
is necessary to optimize the ratio of Al,O, and thermoplastic resin, the laser energy density, and the degreasing

process.

Key Words: additive manufacturing, indirect selective laser melting, ceramics, alumina, particle design, sintering
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Fig. 1 Particle size distribution of standard powder and
composite powder for SLM process.

Table 1 Carr’s flowabilityindex of standard powder and composite powder for SLM process.

Polystyrene Polyamide12 | Composite
powder powder powder

Angle of repose [7] |- Angleofrepose [] _ _ | ___ 2 L= 32 |4 _
Carr's index [point] 16 22 15

Compressibility Tndex [-] |—-—-—-— Compressibility Index [-] _____ . N . 4 _ (1
Carr's index [point] 22.5 21 22

Angle of spatula [°] imo—._.Angleofspatula 7] _ L nd SR . .: SN
Carr's index [point] 16 18 16

Uniformity o Uniformiy [ EN T
Carr's index [point] 25 24 23
Total flowabilityindex [point] 79.5 85 75
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Fig. 2 Effect of powder bed temperature on dimensional
accuracy of green body.
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Fig. 3 Outline of Al,O, sintered body with complex shape.
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Synthesis of Porous Structure for Metallic Implants
with Low Young’s Modulus
Using Selective Laser Melting with Titanium Powder

ooooo*d
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Takayuki Nakamoto[d Takahiro Kimura Chyusaku Yoshikawa
ooooog *
Nobuhiko Shirakawa

(20160 80 150000)

O O O Growing interest and practical importance have become associated with producing implants such as
artificial joints, bone fixators, and spinal fixators made with titanium. To achieve good bone/implant fixation while
avoiding bone absorption problems, it is necessary to reduce the Young’s modulus of titanium while maintaining
high strength to achieve compatibility in these mechanical properties with human cortical bone. We have strived to
fabricate porous titanium with directional pores using methods based on selective laser melting (SLM), in which
complex three-dimensional parts containing designed shapes of pores are producible by melting successive thin
layers of metal powder using a laser beam. This study demonstrates that porous titanium with directional pores
aligned in the longitudinal direction of the ingot is produced using the SLM process and that high strength and
low modulus comparable to those of human bone are achieved simultaneously when measured in the longitudinal

direction of the ingot.

Key Words: selective laser melting (SLM), implant, bone, biomaterial, titanium, powder, porous structure,

Young’s modulus, anisotropy
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(a) ) stim speed (b)
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Smm

Fig. 2 Schematic illustration of the selective laser melting
(SLM) process: (a) cylindrical specimen built under
various laser irradiation conditions and (b) laser
scanning pattern (direction). Melting is made on
each of successive thin layers of powder stacked in
the z direction with a laser beam scanned in the x
and y directions. Pores are expected to form so as to
elongate along the z direction.

Table 1 Laser irradiation conditions.

Laser power /W 200
Scan speed /mm/s 50~800
Scan spacing  /mm 0.1~2.0
Layer thickness /mm 0.05

(h)

Imm

Fig. 3 Top views of SLMed specimens produced at a scan
speed of (a) 50, (b) 100, (c) 150, (d) 200, (e) 300 and
(f) 400 mm/s at a constant scan spacing of 0.3 mm.

Fig. 4 Top views of SLMed specimens produced at a scan
spacing of (a) 0.2, (b) 0.3, (c) 0.4, (d) 0.6, (e) 0.8 and
(f) 1.2 mm at a constant scan speed of 100 mm/s.
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Fig. 5 Longitudinal cross-section views of SLMed
specimens produced at a scan spacing of (a) 0.4,
(b) 1.2 and (c) 1.6 mm at a constant scan speed of
100 mm/s. An SLMed specimen with penetrating
pores parallel to the building direction produced at
a scan spacing of 1.2 mm and a scan speed of 100
mm/s is shown in (d).
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Fig. 6 Relative densities of SLMed specimens produced at
scan speeds of 50, 100 and 150 mm/s plotted as a
function of scan spacing.
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Fig. 9 CAD models with penetrating pores parallel to the
direction of build (z direction): (I) a base model of
a quadrangular prismatic structure; (I1) a reinforced
structure with one-directional plates parallel to the
x direction and perpendicular to the xy plane inside;
(1) a reinforced structure with one-directional plates
diagonal to the x and y directions and perpendicular
to the xy plane inside.

Fig. 10 SLMed specimens produced from quadrangular
prismatic structural CAD models as shown in
Fig. 9(l), (I1) and (I11).
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Fig. 10 measured along the x, y and z directions.
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Fig. 12 An SLMed specimen with penetrating pores parallel
to the building direction (z direction) produced
with Ti-6Al-7Nb powder: the hexagonal prismatic
(honeycomb) structure reinforced with three-
direction rectangular bars rotated 60 degrees like a
spiral in order and parallel to the xy plane inside.
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