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Micro Fabrication of Ni-Based Carbon Nanotube Composite Eelectroplating

by High-Temperature Softening

Tsunehisa SUZUKI Mutsuto KATO Yasufumi SATAKE
Takeshi MATSUDA Seiya KOBAYASHI
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Table 1 The electroplating bath
composition and the operating conditions
Ni(NH2S03)2 - 4H20: 500
g/L, NiClz-6H20: 4 g/L,,

Bath
a HsBOs: 33 g/L, CNTs: 0 — 10
g/LL
Agitation Horn sonication!®
Bath 45 °C
temperature
Current density -5 A/dm?
Process time 60 min

Substrate High Speed Steel (SKH51)
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Ni-CNT coating

Silicon mother mold
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(b) Replication by nanoimprinting
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Replica mold
Fig. 1 Replication procedure of Ni-based CNT
composite mold by nanoimprinting. (a) A
Ni-based CNT composite coating is prepared.
(b) High-temperature softening allows the
coating to faithfully reproduce the master
mold. (¢) Upon cooling, the coating retains
the master mold impression.
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Fig. 2 High-temperature hardness of Ni-based
CNT composite coatings and normal nickel
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(a) at room temperature

(b) at 600°C

(c) at 800°C

Fig. 3 In situ TEM images and diffraction of
Ni-based CNT composite coatings at high
temperature®
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Vickers Hardness
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Heat Treatment Temperature [°C]

Fig. 4 Vickers hardness versus
heat-treatment temperature of Ni-based CNT
composite coatings®.

(a) CNT 0 g/L (b) CNT 1.6g/L

Fig. 5 Inverse pole figures (IPFs) of
cross-sectional Ni-based coatings
with/without CNTs after heat
treatment (temperature: 500°C, time:
3 h) analyzed by electron backscatter
diffraction (EBSD)°.
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(a) CNT 0 g/LL

(b) CNT 1.6 g/L

Fig. 6 Orientation index (IF) of Ni-based coatings
before and after heat treatment (temperature: 500
°C, time: 3 h) analyzed by X-ray diffraction (XRD) ?.
IF was calculated by the Wilson formula!?.
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(a) Normal Ni as deposited

(b) Ni-CNT, as deposited, showing a
recrystallization event at 377°C

(c) Ni-CNT after heat treatment. No further
recrystallization is evident.

Fig. 7 Thermogravimetric (TG) and differential thermal
analysis (DTA) of Ni-based coatings with/without CNTs
before/after heat treatment at 500 °C®.
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(@) Silicon master mold

(b) replica nickel mold

Fig. 8 SEM images of a mother mold and a replica nickel
mold containing CNTs formed by thermal nanoimprint®
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Improvement of Grain Bonding Strength of Electroplated Diamond Wires by Carbon Nanotube Composite Electroplating
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Electrolytic Grinding of Cemented Carbide using Micro Electroplated Diamond Tools
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Surface Modification by Electrical Discharge Grinding with Titanium-based Grinding Wheels

Tsunehisa SUZUKI Tsuneyuki KOBAYASHI Jun-ichi MURAOKA Kiyoshi EBATA
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(a) Electrical discharge
for deposition

(b) Grinding for surface
finishing

Fig. 1 Schematic illustrations of surface modification

processes by electrical discharge grinding
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Table 1 List of sintered Ti bond wheels
(vol%)

Ti TiC Diamond tat
450m  2-3pum 50 um state
A 75 — 25 sintering

B — 100 - semi-sintering

Table 2 The conditions of Electric
Current Sintering for Ti bond wheels

Sintering temperature 1200 C
Holding time 30 min
Surface area $50 mm
Load 30 MPa
Pressure Vacuum
Equipment CSP-V-601201

(S. S. Alloy Co., Ltd)
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arindina for surface modification.
XA ¥ % FiKh (Sandvik Hyperion
MBG-600) # M\ 7z, fiF & kK, ¥4 ¥E
YRR E B AER I Y — (AR R
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2.2 MEHHI

Table 3 (ZHAFEMFHIZAT 2773, TRRLFENT
B (Z2EEMA EX-8) OEEEA LY FLic T
A Z B D A4 T, Fig 21037 &9 R TH

(a) Mass fraction of Ti

Table 3 Electrical discharge grinding
conditions

Polarity of electrode Negative
Open voltage 80V
Discharge current 4.5, 8 A
Pulse duration 2,8 us

Pulse interval time 2, 8, 32, 64, 128 us

Wheel diameter 6 mm

200— 1000 min'!
(3.77—18.9 m/min)

Rotation speed
(Cutting speed)

L EDF-K
Machining ol (JX Nippon Oil & Energy)
. EX8
EDM machine (Mitsubishi Electric)
1. Pre-hardened Steel
G-star (Daido steel)
2.850C

Workpiece

OMEIN LAEAT > 7o, M LE, 7V — K>
& G-star, fRIFEHH S50C & L7z, Tif&kADEY
L, ¥v v 7EEET 4 — Ry 7 LTED 2
92 —RE0 HIEE U, TR S 71 EE
OFRmEPERIL, EBEMEE (FEI # Quanta400)
B X —580 X #508r (EDS) 24iE

(AMETEK %! Genesis2000) (2 X » CT#I%%, %
Br L7z,

3 ERHERELUEER

Fig. 3(a), I, U n—RUElZxf LT, &
FAE 1p=8 A, /L A1iF Ton= 8 us, IKILIFR] Toff=
8 us THENHIZIT > 72 & & OYIHERE (2%

(b) Material removal rate

Fig. 3 Mass fraction of Ti and Material removal rate vs. cutting speed
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(a) Mass fraction of Ti

(b) Material removal rate

Fig. 4 Mass fraction of Ti and Material removal rate vs. discharge

(a) SEM image

Ton=2 ps, 2 ps, Cutting speed 18.9 m/min)

% Ti fHEE (Wtve) LN T (GEAZRER &7
D OFRERRE, mm¥s) Z o3, GIHIEEE O
PRV, Ti AEESEC L, ITEERE L T

%o GIHIREE 2SN 5 &, 0L O CEE A
Wipl 720, WHIENZBIEIND L )Tk
Do AL, UIHIEEE OO R, IS X
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Fig. 4(a), (b)IZ, 7" U /~— R UgIZR LT, 2L
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(b) C-Ka
Fig. 5 SEM images and X-ray images of the workpiece surface after Electrical discharge grinding (Ip=8 A,

(©) Ti-Ka
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MEBICKIETTEENRRLI L EEZOLND,
Hg&dwl@;,fUﬂ~PVﬁKﬁLT,
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MR LTV, 2F 0, EBNLE
1THERE L7 Ti WA TRFE EFEODWT TiC 3
RENTWD DT TR E NI 5,

Fig. 6 {2, Fig. 5(@)DWrHEE % /~7, Fig. 6 &
O, BN T2 BCEEAFHINC & 20 T2 E g s
RSN TWDZENGNd, IMTAEREDE S
X, Bum ok 20um Thotm, kYL E
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Modified
layer

N
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Fig. 6 Cross-sectional images of the workpiece

surface after Electrical discharge grinding (Ip=8 A,

Ton=2ps, 2 ps, Cutting speed 18.9 m/min)
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Effects of Tungsten Particle Size and Additives on Electrical Discharge Properties of

Copper-Tungsten Electrodes

Tsunehisa SUZUKI Kazushi YOKOYAMA Tsuneyuki KOBAYASHI Hiroshi SAITO

1 # B
TERE BN T BARA 1L, N TR B AL e = &
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1E, RSN TWBHZ v 7 AT U EmRDE L
WX, Zo 7 AT O E NP 52voln (K
70mass%) TH Y, KRN um O X > T AT
LA % ARBERE U 72 1% (28 % 3 LI & 2 IR IEIC
iW’E%%bf:%@T“Zbéo W 5 21%, 8=k
REEFEIEICX Y, R Lum O X v T AT ¥y
X%%w,ﬁ&m% X T FERRA A ERL L, PR
AL EE = R /L — DR E WHUIN LA 23 T
RIFE, FHER HE 23N TR FE 4 K OVEE MRV AR R IE T
HEICOWTH LN LTS, —F, Fixlx
BWEDSEZEICIVIER LI —R T ) F =
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EMFEH TO CNT OERIC LV, #f
SREE M N CEMIYEES /N E L 7R
HZEEHLMNILTWAS,
ARFFE T, WEEEEICES
hit WOGMIT%pm@ZE%@
HUTAT UMK ERNTH TR
TV 52 VOl DR X v 7 AT B
EERIL, MEZ AL -0/
fE BT TERFIZBNT, Z 2 7 A
T2 ORI THEE & AR FE
WL, EBl, #
VIAT U EBEL, IimE LT
CNT #8 & LTy v 7 AT &R

PAERLL, CNT D& v 7 AT v O EMEEEIC
KAF TR G LT,

2 ERAE
21@%&%Er$éﬁayﬁx%>%ﬁ¢%
Table 1 (2, HilRFEM A F5 J OGS BERS 1 TR
Lk%&/&XT/ﬁ%¢$WB~D@ﬁmm
ZoRd, M B, DI2IE, Kift2~8 pm DX
TAT UoBRzERY, ERCIZIE, $if% 0.6 um
DE T AT VR E R\, T _XTOEMT,
ST 8 nm ORBECIREMED R ZEH L

Table 1 List of sintered Cu-W electrodes

(vol%)

W2-8* WO0.6%* Cu CNT others
A (=52) - - - -
B 52 - 40 0 8
C - 52 40 0 8
D 44 - 40 8.0 8

*W: 2-8um, **W: 0.6pm, Cu: 7-8um, CNT: VGCF ¢150nm

Pracanrea

Pressure

Fig. 1 Schematic illustration of spark plasma
sintering method
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Table 2 The conditions of Electric
Current Sintering for Cu-W electrodes

Sintering temperature 750 C
Holding time 30 min
Surface area $50 mm
Load 30 MPa
Pressure Vacuum

. CSP-V-601201
Equipment

(S.S. Alloy Co., Ltd)

7= $H, # 2T AT T, $REE T RS A4S (A
FHKIT780°C) Nz, BERNERI ¥ — (B
fRI KK-2508) CIRA L%, HenAlcsmiEL
776

Fig. 1 |CiBAENERE OBEEX %, Table 2 |2 M FELE
%%@%m¢077z7@éﬁﬂmﬁﬂ%(11
TR -7 rA 8 CSP-V-601201) %ﬁm\

VN NAEEZSC LT, SOV AmEICLD, ﬁ
FEIEE 750 ‘CE CTEAL, Dm7ﬁ30MPauf
0 /¥ L, HE£E 50mm O EMb 2 Befs L7-,

22 MEHFEOFHESE

PEAL Lo B, REEEL, ¢0.8mm
DAT v L AR LT, EFREITrD,
Table 3 OHFESRM THFEM T 2T -7z, FEfE
V&% 1.5mm & L, WAIEFEREIL, #0n T
DOIEFERIT 9 D EMOMFER D LR (BMmEFE
) CRHm L7z, I TEEEE, BRI S0 O
Ty o RERREE (MRR, mm3/s) TRHf L
776

3 ERHERELUEER

3.1 BIRHFEER

Fig. 212, M A~D OEMMEFERE RT, Hl
K% G I, FEERHY 7 0 — R7RiE S5 AT A B &
T AT bR 58 B OEMEEN KD
<, TIREM A IZHATR 44%ThHh -7, Bokn
BT AT v DEM C, CNT 25 TEM D 0)33
RS FEITH 7T5% Td - 7=, IRINEL O ER 1T
%ﬁ%@%i@ﬁ@ﬁé@@%m&amiéﬁ
'.T‘fﬂh kAt EEZLND,

WEBERSEIL, SR M 2D LW I RSN S
L2H00, EAMICEMES TH D720, MAD
T A THDHERIBITH A TEE N L W

Table 3 EDM conditions

Polarity of electrode Positive

Open voltage 80V
Discharge current 8A

Pulse duration 2 us

Pulse interval time 128 pus
Machining oil B Nip;i]l) (fi‘l-gEnergy)
EDM machine (Mitsubi};j})l(iSElectric)
Workpiece Stainless steel

END REM B > T, ARFEBRTIE, BERIREE (T
TR ZECDIERRMAEEEINT 52 8T, @

BHERERIC B U CRIE LA RIS A o T2 b 0 &
ELBNS,

.2

E

5

2

3

o

8

WN]

Fig. 2 Wear ratio of Cu-W electrodes

5.0
A Cuw
B: CuW 2-8 um 4.068
4 0 | C:CuWO0.6pm
: D: CuW 2-8 um +CNT
o
E
£ 30 2.378
= 2.163 :
X
2.0 —
o
14
= 1.033
1.0 —
0.0
A B C D

Fig. 3 Material removal rate (MRR) of Cu-W
electrodes
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Effects of Particle Sizes and Components of Tungsten-Copper Electrodes Machining
on Elliptical Vibration Cutting Characteristics

Tsuneyuki KOBAYASHI Tsunehisa SUZUKI Hiroshi SAITO
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Control of Grains in the Thin Electroformed Blades by using Flexural Standing Wave
Vibration Disk

Tsunehisa SUZUKI Kazushi YOKOYAMA Jun-ichi MURAOKA
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Table 1 The plating bath and the operation conditions
for electroplating.

Bath Nickel Sulphamate plating bath

Bath temperature 45
5A/dm?

30min

Current density

Process time

Grain 55% Nickel coated diamond
10 - 20 um (Element Six)
Substrate SUS304
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34kHz) with 1 node circle and 3 node lines on a flexural
vibration disk

Fig. 2 Schematic illustration of a designed flexural vibration disk with
4 BLT transducers (f, = 34kHz) and 4 horns

Fig. 3 Cross section A-A' (Fig .2) of a flexural
vibration disk (mm)
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(a) mode A

(b) mode B

Fig. 4 Vibration velocity of standing wave vibration on a flexural vibration disk measured by laser

Doppler vibrometer.(LDV).

(@) Overall view

(b) Magnified view of nodes line

(dashed line : node line of standing wave)

(c) Magnified view of antinodes

Fig. 5 Optical images of Ni coating with diamond grains formed by electroplating with standing wave.

(dashed line : node line of standing wave)
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Reformation of Warpage Induced by Eelectroforming Residual Stresses of Ni-CNT Composite Thin Films

Mutsuto Katoh Tsunehisa Suzuki
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Fabrication of Titanium-based Hard Coatings by Atmospheric Microplasma-metal Organic

Chemical Vapor Deposition

Tsunehisa SUZUKI Mutsuto KATO Yoshiki SHIMIZU
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DOHT, 1O2OFEHTREFEL LT, @BET IV
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2 ERAE

Fig. 1\~ A 7 v ~7 5 X~ AP-MOCVD DOHE&
X%Rrd, ~1 27177 X< AP-MOCVD (%, 7
T ARG LT DN ) AVNIZ, Rk & E T
GRTNAXFYRE Y —AHTAEZEBAL, 757X
<, HDHWIT T A<l S R A
KL, iEEITH 7rEATHS,

Fig. 2(a), (OIZ, EBRICHWZFHE/R AR T T X

Fig. 1 Schematic illustration of microplasma
AP-MOCVD process.
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(a) Gas flow system and electrical circuits

(b) Nozzle parts

Fig. 2 Schematic illustrations of experimental
setup for microplasma AP-MOCVD.

~E AWz~ A7 a7T X~ AP-MOCVD E & D
R B L OGS & /e D ) AN OELE X %
TRY, FH DR E e bR T V3 kv RIRIK
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TiC #el, TiN gD RS2 R"d, Fx V7T
HAET T HAL L, TiC OREIEER T,
RFFRE LTAZ L HA (CHy) &V, TIiN
DREFERR T, ERIEEE LTEHRIT X (Ny)
W=, TiIN OREGE, Ti RO RE 7 2+

Fig. 3 Photograph of microplasma AP-MOCVD
process in SiO2 nozzle of the experimental setup .
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430MHz (10W) O EJEEZEIINL, 77 XA~ %
A /T,

Fig. 312, ~¥A 7 u=>7 X~ AP-MOCVD (Z &
LR v AR OB T B A R, Figd DX
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v ROFRMEIZHR S - 9EBIE, B BN

(SEM: Quanta 400 by FEI ) IZ LV ENLT Y
—HEBRL, TXAX A X BRI EE

(EDS: Genesis 2000 by Ametek EDAX) 3 XX
BOEES AR (XPS: 5600Ci by ULVAC-PHI)
TR 53T L=,

3 ERHERBLUEER

3.1 TiCa—F424

Fig. 4(a), (b)IT, Tablel DFEERSAET (NTFY
> 77 A Ar : 200 cem, CH, 0.1 com, FRBERERE 5
min) TR L 7242500 SEM %35 X OYEDS 54T
fER AT, EDS ORGSR D, RSB, FEE,

Table 1 Microplasma AP-MOCVD conditions for TiC coating
Condition 1 Condition 2
Gas source Ar :200 cecm for bubbling Ar 200 ccm for bubbling

(Flow rate)

Metal alchoxide
source

Power supply
Process time
Nozzle ID
Substrate

CH4 : 0.1 ccm for carbon source

CHs :0.01 ccm for carbon source
H: :2cem

Titanium(IV) Tetraisopropoxide (TTIP) : Tiliso-(CHs)2:CHOl4

430MHz, 10W
5 min
1.5 mm

0.8 mm SUS304 rod
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Table 2

BK: RRETSAREAV-ERERIERREICE S F 2 U RBEEBEDOHA

Mircoplasma AP-MOCVD and nitride process condition for TiN coating

step 1: MOCVD step 2: Nitriding

Ar : 100 ccm for bubbling

. Ar: 50 ccm for balance
Gas source Ar: 50 ccm for balance . .
. . N2 : 0.3 cem for nitrogen source
(Flow rate) Nz : 0.3 cem for nitrogen source .
. H2: 0.3 ccm
H2: 0.3 ccm
Metal o . .
lchoxid Titanium(IV) Tetraisopropoxide N
a‘cnoxide (TTIP) : Tiliso-(CH3):CHOl4 one
source
Power supply 430MHz, 10W
Process time 30 min 30 min
Nozzle ID 1.5 mm
Substrate $0.8 mm SUS304 rod
F & DEIEX, F R 87.3at%, 8.17at%, BT 5 min) TR L 72 480> SEM s LY

0.6lat% Th ->7z, REOEIGNEL, FZ UM
T b TNTHD LN oz, Fig 4@D
SEM B XV, ZEOERRFAERDHBIE LT
WHZ RN ghD, ZORKO—D21E, EALKL
CH, T AN TH-7=72dThHDHEEZ BN
Do

Fig. 5(a), (b)IZ, Table 1 ®FEERSAE2 (N7
v 797 A Ar : 200 ccm, CH,4 0.01 cem, H, 2cem, Ji%

EDS Zo#r it A4 ~d, EDS Mk RS, [R3E,
W3k, 7% o OEIGIL, Z I Z 1 5.35at%, 61.6at%,
33.1at% Th o7z, FEBREM 1ITHAT, KFED
EBIERWAL, FX o OBEIENEM LT, Zilx

BAL7ZCH, T ADEIEZ 1045D 1 & Ltt&b
ThbHEEXD, Fig. 5(a)D SEM B L v, FErS
1 OEAITHART, BRIRIRFBOMEFITR L,
i & L THIED R LB M 2 %, — 05, R

(a) SEM image of surface of the coating

(b) EDS analysis

Fig.4 SEM images and EDS analysis of Ti-based

coating formed by MOCVD process with TTIP
and methane source.
(Quantitative analysis :

Ti:0.61at%)1®

(a) SEM image of surface of the coating

(b) EDS analysis

Fig. 5 SEM images and EDS analysis of Ti-based
coating formed by MOCVD process with TTIP
and methane source adding hydrogen.
(Quantitative analysis : C:5.35at%, 0:61.6at%,
Ti:33.1at%)1®

C:87.3at%, 0:8.17at%,
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(a) SEM image of surface of the coating

Fig. 6 SEM images and EDS analysis of Ti-based
coating formed by 2 step process including MOCVD
process and nitride process.
(Quantitative analysis
Ti:30.9at%)18

(@) C1s

(b) N1s

N:20.1at%, 0:32.7at%,

(b) SEM image of cross section of the coating

(c) EDS analysis

(c) O1s

(d) Ti2ps,

Fig. 7 XPS analysis of Ti-based coating formed by 2 step process including microplasma AP-MOCVD

process and nitride process!®.
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High-Accurate and High-Efficient Machining of Hardened Steel using Elliptical Vibration Cutting

Hiroshi SAITO Tsuneyuki KOBAYASHI Hiroki OKADA Kiyoshi EBATA
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Spindle ~—~——___
Z
b
X
Elliptical vibration device —

Nominal cutting direction

~

Workpiece —___
Dynamometer ————_

Nozzle

Fig.1 Schematic drawing of planing experiment.

Table 1 Cutting conditions for fundamental
experiments.

Cutting tool

Coating material Diamond TiN

Nose radius, mm 0.4 0.2,0.4.0.8

Cutting conditions

Depth of cut, pm 20 10

Pick feed, pm 5,10,20,40

Nominal Cutting speed V,

1
m/min

Coolant Oil

2.2 AR
WEHIAA TR SEER L A UM 2 L, #9 17X
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EY Ra—7 47 TRETIE2 m/min TERR LT,
F7o, HMHIRBORELfEL T 5729, TIN 2—
T4 7 TRTIIREMIRBIO N RETH ERR L
72 T H OEIHIEHT % T B8 /)3 Kistler
9256C) CHIE L, F&8r%D TR

(Carl Zeiss ! LSM5 PASCAL) Tz L 7=,

Table 2 Cutting conditions for tool life tests.

Cutting tool

Coating material Diamond

TiN
(sharpened)

Nose radius, mm 0.4 0.8

Cutting conditions

Depth of cut, um 20

Pick feed, pm 10

Nominal cutting speed V,

. 1,2,3
m/min

Coolant Oil

Elliptical vibration On | On/Off

2.3 EYHIERE

BIRENEIAICIL, AN EoulEEREE & R
A B8 L 7= SROH IR X 5 5, Fig.2 1232Y)
HIFERE OIS X 279, 8 PI4REN o a4 X
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IR L, FEUIHIBRRE N4 22 & &
2%, MHASEBRIZEIT 2 UIHIHT O 2 b % FEEIH|
PR CLUE S 2720, FLENT Lo UIEIEEE x5
% RO ORGSR 2 LU OFINETRD =,

F9, 1 BIOFMREHWNIIWT, FEERICE)
HIZAT > T DR OEIS 2R NT 2, MRS

Chip
Cutting tool

Workpiece

-------- Vibration locus without machining

Vibration locus with machining

Fig. 2 Schematic drawing of actual cutting distance in
elliptical vibration cutting.
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UIHIREEIS ke % Table 312F &7z,

Table 3 Actual cutting time ratio Az

Nominal cutting speed V, . . .
. Actual cutting time ratio k:
m/min
1 0.27135
2 0.29185
3 0.31167
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LI5L,
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KRS 2 iR, IHIR OB L,
BT & 137 B2y, 22 TliEMH ek
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= (r *a*ke* VL
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Table 4 Magnification ratios of actual cutting
distance.

Nominal cutting speed V, m/min LJ/L
1 8.1837
2 4.4010
3 3.1332
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Fig. 3 Relationship between surface roughness Rt
and pick feed.
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(c) Diamond coated tool, V=2 m/min

Fig.4 Typical results of cutting forces and
surface roughnesses plotted against nominal
cutting distance.
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Delamination of coating
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Vibration: On Vibration: On

Vibration: On

Vibration: Off Vibration: On

Fig.5 Photomicrographs of tool damages and maximum width of flank wear.
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Fig. 6 Maximum surface roughnesses Rt in tool

life tests.
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Fig. 7 Thrust forces plotted against actual cutting

distance.

4 ¥ B

1y 7 v U 60 HRC Z#8 2 % Ell 47
& a—7 ¢ v/ T H 2 FE CREMREN DI S5k
L7-fEs, LUFOmMANE LN,
DIHERBROFER, 7 — 242 0.4, 0.8 mm O TIiN
a—7 ¢ 7 THTHEME Rt0.3 pm LA T35
bz, FAYEY Fa—F 4 7 TEIL, $if



B # FE L SRRBVEICLIEEESREOSREE - BEEENT

L LW AIIEREH SN Rt lum LETH DD
WXL, AR L7253 1E Rt0.36 um 23
‘oz,
MPAERIZINT TIN 2 —F ¢ > 7 OFEIHEE)
DA FECH L72fER, FEMiRE 2482 H L=
THEEREAZ M C &, R S & A AME Rt5.5 pm
NH R0.9 um (/NS TE BT EndbhoTz,
3) MAFERRIZIT DR S & T 5 &, TIN
a—7 4 7 TEOYHEE 3 m/min T Rt0.62
um L FRELNTZ, 20 L ORI HEERERT
1m/min DOEEDKIHSrT B3 um Th -7,
YHFAYEY Ra—TF7 4 7 THIE TIN 2—7
# 7 LRIV UHFRGIOMMNI NS <, S
IR AE AT D 2 EAVRIB SR, RHENT Eo
GIHIEERE 93 m CTa—T ¢ v 7 DNHEkE L7z,

5) TIN =—7 ¢ v 7 TR 371 % FEUIHIRRREC

stL7m oy b L72AER, UHIEEEC KX H3IRIZTH
CAECCTER L2 Exnn, T EEFETEUHIIE
BB IND Z LR ENT-,

E =
AWFGEO—ERE, BrnbL Tnols - &AL
Tuvxl MNELTEMLIELDTHS, £T0,
FEHLIAAYE Na—T 4 7 TR —=
AR L VR L TN R T
b, ZIIZELL, BURBALITEEEHT 5.

X #R
1) FEEE S, AR A vy Fa—T v/ TR
2 & BETUROFEMRBEIDIE, 2014 FEEREH T 8adk
RIS AR e
2) FA P, FAR 1R, R 2 AEMEEEIE N
T3EGE 2 ), 5 L5aEE Vol. 65 No. 3 (1999)
411-417.



EEE#H IOy TDTILI I LEEHEY~DER
PRk 27 4R AR T R 3]

ES

Application of Friction Stir Processing to Aluminium Alloy Castings

Kazumi SAITO
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Fig.1 Schematic drawing of FSW

Table 1 Chemical composition of material (mass%)

Cu Si Fe Al

Pure aluminum
) 0.002 | 0.01 0.04 99.9
ngots

Metal silicon - 98.4 bal

Table 2 Friction stir processing conditions

No.1 No.2 No.3

Rotation speed (rpm) | 2500 2500 1000

Travel speed
300 120 120
(mm/min)
Tilt angle (deg.) 3 3 3
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Fig.2 State of friction stir
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Fig.4 Microstructures of cross-sectional specimen
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Fig.5 Microstructures of base metal and friction stir zone (low magnification)
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Fig.6 Microstructures of base metal and friction stir zone (high magnification)
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Friction stir center
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Fig. 10 Fracture surface of base metal observed by SEM
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Fig. 11 Fracture surface of friction stir zone observed by SEM
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Influence of Electrode Area and Machining Condition

on Surface Roughness of Workpiece in EDM
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bz, & THAPMBOARONT HEE %,
MUTEN 104 5 ICRb#E LI v 7T LD
it AT o 70, RAIRLTCRER NG, FIHIEHS
Brm<HEL, BOICEEREMZ -7 Z
ADRIIPRERBE R L2 EnD, RODA
PRI R R EMNZ D Z L ICORNDH EEZD
iz, 078, FPELUBEOREESZ J 0 B
DT ENTENL, kP FALICL, B
H7eRE KA FIRBIC 72 5 & b 5,

x4 RKRBRRR

Program
IREfH] B HE
25 B
A 45.7% 5.7%
3547
23 I
B 46.9% 6.9%
50 47

ERAXSE-ANTORKRSE=BUWEXRSE

3.3 HEREEE

JEBHLERZ 38\ THR RO R KIFRIE, 5~6C
DKL THASE 30%I2 72 DRI IC X 5
B &R 6T, PRk 25 413549 13 43 30 5
LRI, 26 FFITK 17 3 30 e R otz
DAERITRBREEE 21T > 2B WOT — 4 L b —3
LTEY, ZOFORMWEREIZLDHEK~DR
BRH SO TR0 Bbins, fTII,
TRLEE VINERR I HERS U s TR & A%
DffE & Te o7, BERMMIE, PRk 25 FETH
FAKL A o T IRIZFE O AR Uiz, 1ERFO
T2 BERWTIOED 1.0ml & FlElo7z, &
EAR— AL 3EME Y 16 LLEICZY, FHED
T3 —)U3H 10% Tl RFERN B TE 7=,

TR RISERRE (KRG 40%) OFRBREE SR, R
R 5IRT,

Rk 26,27 FEOFER T, TLIESR &L
TH—MERTITREREITR OGN o7z, Rk
26 FIIREEHIR OB T 72 o THKRBET el
Totzth, FAERED H AR -6 &0 o
MMBDFERE Ip o T, IWBIRINEERTS T, b
B, NTUANIVY WD BAFR il A 521,
KB DTN T ENMLORRAE CTh o7z, KA
[ O BRI 2 %0l L 72 1%, & & — DAL
FVEETHEZIT o712 L 25, OB ER T
X, HERODIBA LN, £ T, Pk 27 4
ERERIC I 2 9 DIEE & SIS 21T o 7, F

&5 BRERGH R

H26BY
[ TV T
H 35S
snffidh Ak a— @i (D) i3S
W m
(H) (%) (ml)
(RRpIAT]
32 16.4 -6 1.6 1.1
104 =

(L1 £ 34 16.2 -8 1.9 1.2

H27BY

BT e e |
nEs | A% | 2 o (; W
ait | (m
(H) | (%) (ml)
LT
29 16.5 -4 1.5 1.2
104 =

(L1 A &) 30 16.7 -1 1.6 1.1
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FK 26 £F & [AERIC R BRI D12 - & KT 728
ERR 26 4E LD b0 OISl B2, BHERTHM
IZBWTESeh L& LD & U X7 BERTE
ST2R, B R< B2 ZS BT,
TRl IV T, RERSINE T
[ZHAD UV “RRBRDY R < 220V & D RS
ZhoTond, R 26,27 AEORBRESEE X [1LH
i THARCE ANV, IR T N EE O LFREA
BB DHZENTET,

4 % B

MLJEE 104 51 1%, KRk, K& 237 %
HOENTIEEFEK TH Y, 6 FEM ORI
TIL B4R 2 RO 2 L R Tx -, B8
HEEIZFLOH D, ENWRIEEICRD T,
—fEHBE RSB E LT o — P TH RO

HNZL < Te o 7o, Fhk 26 4R ORBRBEEE T,
HofE R sic bbb TR TT &
LTCW5EDERNEL, o TLIHEH) &iX
S A TIIERIR D03, MKRRWEGEEE RS R 2 L
TR H D Z D DB R T,

BIfE, BN CHlREEE 217> TRV,
Rl R CEEEZE LG L H 5, NUFE 104
Tk, EER 27 ElCmEL Y [Fickh) Lo
Sz, mIE, FEEICBOTHERHIZ 5T
Wn TELerh) 1, SBRAREEERZEG LT
W RFEIZ D Z E DI S D,

X [
1) TS, MMZe, GEEE, DREEE  IER
T ¥ —#E, No.45(2013)28
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Physiological Properties and Processing utilization of Peanut Germ

Tetuya SUGAWARA Masataka WAKAYAMA *

1 # &7

Z v ¥ A (Arachis hyporaea) |3~ AHF7
v A RO—FETHY, FHANERE 7%
% (R, 3 IRERCKRBISnD) ., il
GHEENEL, HROIZIIE—F Y A A e
—F oI NZ—L UTHHEIN TSR, HAT
FEICHE T aab— bEE LTRIEN
W5,

IR, INEFEOBIELTIHOMIFIZL, fHx D
PR DN E EN D 2 EnwE S V2,
xR IR SN D K9 Ico T,
—J7, T v A WRHEOAEFREMESIN TR B
LTI, IHE TSI 2K, MRS HTAN
TlY, GREAAHEERHNCZED T v A EERR
FIHERE L CHRH S Cnd (FRHH & : 700kg/1
) o AWFFETIE, T v A IEIC OV TREREM:
JiR 53S0 R ST OREFRAI 72 RAT 21T 5 & & BT,
T IEre 2 L, ZFOAEBEEDO—E A2 5
LTz EBITT v B A MSEZHIH L= HE4E
ZRLEBRTE L, EOROFFEZ OV T BRI - fif
Br L7z T#iET %,

2 EERAE

21 SWIERALEZ v At A ESFRR

BFROANCHER L2 v AT, TAY
T XY RFET o —FE (D) AR L,
R a R\ FHE IR E e W, FT,
THER LOWRIE 2 2 EURERDINEL (170°C, 10
) L, A XA m— AT OB SR ik
L7,

22 ZyvhtaA4HHOBKR) D2/ —I,
DPPH 5 S HILEEFEM

T AW AZ ) — Bz, RETT
A X%, A (AT L7 40 F—, 0.45um)
L, A%/ — /ity a2 L, 7y eAa

Kiharu IGARASHI** Norio SUZUKI***

K1 Ty hvARE (BERUINEVLIE)

KBt XA % ) — LRI 4 2o T,
Folin-Denis £ I THRARY 7 =/ —/L&JE L

(Fr=vgikEs LCxrL%E) , DPPH

(1, 1- Diphenyl-2-Pycrylhydrazyl) < 371/
FIEEZRIE L7z, DPPH 7 ¥ 1 /WiHEIEEOH]
EIE, RBREICA Y ) —/UiiHE S 0.1ml &
1.9ml @ 100mM Tris-HCl #8&iZ (pH7.4) %N
Z, TH =)V LT 1.0ml @ 0.25mM
DPPH ik & iRe, L, =R T 20 RS
7z, BOGE 517Tnm O ZHIE L=, fH
HIE ORIV IZ A X ) — N O CRERIZHIE
Liz&E? 51Tnm OYDEEE = bu— & L
72, BRI O Tlorox ¥R A V=355 OWILEE
ZREL, T TAWHETEVEMEIT Tlorox FHY &

(mmol Tlorox fH¥ &/ mol #EH & L TORLTZ,

23 FyhAEAHBD A ZHRO— LR

T v e AREIDO A L ) — VB, &
WEEAEREL 2RI L, 7 v udb-KIZ T
B L TR KEE DIV, G
DEHTITNE, ¥ &7 U ERIKE-FRA TR [EAVE
BotrikE (Agilent £ CE-Tof MS 2 AT L) & fif
AL, BEEOSINE, mdiEEss n~ 77 7-
U 7V ARV ST e (ABsciex R
API3000 LC-MS/MS v AT A) ([ZTHr L=,

* BRIt BB IIERT ok ok B RSFRRR sk ok kMRS TAN
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CE-TofMS ZSHTICIBWT, A A M D
B, 7=—ARY D -F¥ T U 1d50
um X 1000mm L) ZfEH L, A A llEts— R
WCCTHIE Lz, a4 o HARE ORIEICI,
COSMOX)+*+ 7 U (i.d 50 um X 1050mm L)
AL, A AV REE— R CELZ, T
— Z TR L O ORE, TEIZIL Master
Hands™ (BHEFZIFImm BBl st AT
ZHH L=, LC-MS/MS (2 X DO,
NH2P-50 7 7 2 (i.d 4.6mm X 250mm L) %1/
L, A4 EE— RMRM A% NI ThH
Britz,

24 ZYAtEARFOERIC L HHEE
B i

KK-Ar~ 7 A (5 s, I HIAE 30~35g)
Z 3 HHIPIHEAE L7k, EARERE, &R &R
(7= FBXOa— e CHEIOIRE S A &%
20%\ZFHED), EIRIIEIC T » A MEEE 5%
MUT-#E b0z 08, [FEaEHEL S
RERARRE & 45 B0 (201, 25 BREIEH Lz,
20 B3 LU0 25 H BICbEE (ZRERFIEE) 230
ET D EEBIT, 10 KfEiERE, TREMR) HE
ML, MEFoA 20y, VIFr, @+ T
FURFI FURE (WOFRE 3 TRGEE S
v MER) |, FRERE FIhiEEEEE > b
EH) ot LT,

25 SyhtAEFEFRALEMI&AEE

RRULT2T v e AREE (kD) , F6 JOYERITIR
U U Tl L 7o 3F~— 2 b 2usinL
T, B, T MEERIEL

26 IvhEA/BEFAY IOy F3aL—
FD#AR) 7/ —IL, T2/
FONBAMFEAYD Tuy s/ Faal— L
QLI D=1, RSN TWD T v A 13
AV T ay s Faal—h 3FEMESHTICHERL
T K7 ay s Faal—NIAY ) —NVENZ,
AL 7 > 712 A 3k L [ARRIZ A & 7 — Ul ]
SEFREL, MRV 7= ) —NVERE L, £z,

7ay /7 Fgal— MMZ0.1moll HCLIAKZ .,

REDTA X, Al L(AH, BA R, WA T
AR U, ZOMHEIST oW, Wk
BT 2 JBRONTIE, RA R T L TAHNL R T H L

TIVTFE REAMINL, FoatimE (kR
350nm, JHIERFE 450nm) A IET 5 B/
ATl Prominence 7 X/ BROHTY AT L& V-
4)

3 ERBERPLUEBR

31 FvAtaAHHOBKR) T/ —I,
DPPH 5 S HILHEEF M

T v AR (ERECE) ORARY 72—
NEHEZE 2, DPPH TV /WiEEEEZE 3
T, FEEEHERL, MEFEIZBWTRARY 7=
J—IVEEENEL, DPPH 7 U /WEEEED
RZECRE Y MEZ 7R LT,

T FEE

1 1 1 1 ]
0 100 200 300 400 500
By I/-EE =, mg/100g
K2 7 heAREORE 172)-vEH &

FIAAFIE }

0 5 10 15
DPPH T Vi LiHEEM,
Trolox m mol/ g

3 T v Ak DPPH 7V hWEEIEME

32 ZyAtAFHND A ZHRO— LT

A B RN — M ORER, ENENDT vtk
A FEHZOWT, 150 FEFEE DA A MG
L9 EOPEATERET D Z ERARETH -7,
7 v A IRFEICBNT, WEER T I B (25
) SHENTEL gL TES (B4, 7



gR &L A+E
Carnitine
Citrulline O FE
Omithine
B ol

0 5000

10000
FI/BESHE . nmolg

4 7 v A ABOLER T < iR

15000 20000

(25 fH) GAH&

OGlutathione(ox)

TR AEE B Glutathione(red)

FyhtAIRIF

0 2000

4000
TN BFF EF=, nmolg

K5 7 v AR DO IV ETFF o EA &

i
I

0 20 40 60
F1J a3 EFH=, nmolg

T FEE

FyhtAIRIF

6 7y htAHEBO N IR CEAE

BK: SvhEARFOEBE#IESMIRA

I FE EFD

TR (4

FOREARRIE (JERT)

FohtdiEEE (4

6 2600 4600 6600
VI A IEEHESE, nmolg
7 T A BORERENZ X D
v'r Jg X RO

FORATFEE (JERD) h

ST () |

SRR () ||

ToRLAIREE (JERD)

0 2000 4000

p-7 v /VEREH &, nmolg

8 7 v AR EIOREIIERC L 5
p-7 < VEROHEN

H I URRLT VX =, GABA G4 BENEEITE
VMEZ R LTz, WA RTT I VB ThouA v
RNV T NIy, Vv, TAX=UERE
bFETEWEEZ R L, BB (AMP
UMP, CMP, GMP ) & MERIZBWTEREN R
<, FvNEADFERPFHTHL A7 n— (T,
JRE L FIEIC B W CRIERE CTH o 72, F£77,
Fili 2 DAFEMED R STV D BERENER Y Td
LINWEFH (RUXTFER), RUIRY
(FTABaAR) | pr~E R 7= /—))
LWV LT, ERCRWT, SHEEN
EVMEEICH -7 (5, E6),

T v 12 A FEA TR RALERE OB T A% C
BRSNS, TGS TR & RS
CRERIAFR L, Z DRI AT LTz, KSR
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B9 7 v A IR (KRD AV
TuysFaab—rh

fa#E3 [ Hh
2 | H

i 4t 1 }
WE 3 —

0 200 400 600
WA )72)-vEHFE , mg/100g

U 7y EABREANY T ny)Faab-hod
MR 7z ) — IV EHE

frts [
ftt2 |
fxtl [
R —
0 2.0 4.0 éo

TV =& &, mg/100g

13 T v BEARIEAY T ny)Faab-bd
TLAX= U EGhHE

BUZLY, MEFEBIOTEICBNT, FEAED
WEBEFL T 2 ) B /N A FA AN LTS, iR
U7z ) —NDO—FETHD p-7 ~ /VEECHHERD)
ERHGESNTWAE R 2L E I U TIIEE
sz @7, B8), variy I g
IXTNH I RO IR NEEE T R o
B L D0 TINREE RO K 0 AR T 5 2 &3

X 10 7 v A RE (D) A
TuyrFgal— g (20 /M)

At [ W
faxt2 [ 4
fiodtr [

60

0 20 40
TNE I VEERE, mg/100g

12 T v v ARIEAD T vy)Faab—bo
TR I R EHE

it #1:3

fitt #1:2

L # 1

W

|

|+
%#EFIIIIIIII
0 ; 10 15
GABA& A&, mg/100g

14 7 v A EHFEAD T vy)Faa-1o
GABA & &

EINTEBY, p7~<ABIXEOT AT RN
SO K D= AT VEEE ORI X 0 AR L
7=H 0 L HEER I,

33 SvhtARFOHYEERIC &k SR
L2
17 i D) 1 -2 S I v N 3l = il



Ui

R &L A+E

I NH I VBN EEND T L, FOEIE
RE& LC, BRIHHMRRREEISI, E5 & 2 ofisBl
TR, A CIE 2 BUBEIRIFIC R 5 TRAZHARSE
PHRESND X2, Ersy I mEs
Lo R FI OBERCRIBLUZ B AW AN T
bTW5, Easiy I eS8l ahmT5
T oA EE (RERTAER) 128 205D OREN
Wiff s, MEFELEBTRICRML, BF& L
THG L2 KK-AY w7 AT, @iEREREL b
L, ZENERFIEEOSE NSNS DD, B
oA A ARG, VT UARPIEOUEDNGR
DO, PR 2 BFERIFO FEHICHE R T % 7l
REMEA RSN (B 7 T 4 R FUATHE
M CHRBRETRD ben-oTn), £, MO
AT m— VIR S SR GREC, BRI AE &
gL, AEIRVEZ AL, IRERHE Y
2% AIREMERRNTE E 4T,

34 SyvhtAIEFZFIALEMIARES
SyhteA/EFAY TOysFaal— bOES
i

JERIALER UTe T 1B A IREEZ FV TR —
2~ @B L 2) , B T NMED
INTAERIE L, WEECY T =o—p 4V
—TAANERMU TR Lz e —T 3K
—, MBEFER—ZA R ERNLTZT v F—0T A R
U—2, FERHELTIERZE L, M3F (kD) %
WML L7277 ey rFaart—F (B9
1, MIEOERRTF g aL— Mk, 1TFREL
VAR T EN, RAET U r— hTH BB
WEDoTz, SITOFER, HilkShTnbd7ry
JFaalb—h (TvyhvA FHERFIH Lttt
By 3PS SHERL, RV 7= —L, TV
X=V, TAH I UM GABA ZE0EHENE

Fisc P

SyhtARFOLEEMREEMIFA

WZEEHLMNILEE (B 11~14), EFEAD T
oy ZFaalb—hE vAIIKTHLARXE
b RSN, BEBRGETIEH 5, Mk Iis
IZE-72 (310),

4 =
1) Ty e A MY, FHREL L, R
X BB ORENER y E A B MEE R L
7o F77, GEHTREETR L RISMAORFTLEC
X, BFEIBWNT, Yol XU prw
IR GBI IHINT 5 Z L 2R LT,
2) 2 BPERIFET L~ 7 A% -8 F2ERIC
BT, Ty BBAMEFREGIZEY, HEREICHE
DA LAY ARSWE, LT AR SGET S
AR DAL, MIERAT 71—/ VIR G-
IZE VIR T3 DA 2R L,

3) Ty AMEFEERH LIAN—R F O —F
Y NE— BEARESHGIE LT, MEEAD 7
2w/ Faal— MY, fMkkpEsh & L,
U7 > /=), WERLT I JBREVEE R L,
RERARIE CTIEH 503, Rainfb ST,

YN 12
AN

X @
1 AT - /INE - /NI S ORERNE & Z Ok
H, BARAARZARE 19, 116-121, (2008).
2) AlFR— . 7 v MBI 5 KREMIEHRAT o
—LERGATa—LDal AT a—/L R
HERDEHE:, AARERNRT SRS 58, 11-16,
(2005).

3) (B HAARBNSHTEL Z— 5 2T HAE T
FROY RN~ == 7 IV OffER, 2001, 254-256.

4) (KR EEERUERTOHTE RIS R
7 v~ k277 Prominence 7 X J BT AT
DI
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Isolation of Yeasts from Natural Resources of Yamagata Prefecture and Use for Foods

Yusuke AJIKI Koki TOBITSUKA Yoshiyuki NOUCHI Satomi TSUSHIMA

1 %
HI T %’E L7z iG L, Hieg
ZHRFD & 2N LRGBS LT 2 FHf
D, U LARRTCIE, TEEAEERERS
TEY LR A 5 O B2 ATV RG AR BAFE IS L
TEN, ZOMOESHBAEMIZ OV TORR
DHMIAITONTE ST, RANRMBLEEE )
SRROEENTFE LN TV D, AHIETIE
TG EE~OIH Z BRI, RO B RS
(RE, /7L oM Z 28, [F
E L, R L MR T 2 72D ORBR A 1T o 72,

2 EBRAE
21 SRR
Y7 T ot Wk =B OAR CGRART), &
st (), ERaEN (WEh)), 77
DFE (R =B OA CGRIRT), B4 (W
i), BEILIB LA LY (E5E) 7
ExRBERE LTz,

22 BEBOSH

SyBfER A YPD Bqi CRiE R (30 °C, 218
) L7, s Lra—=zx 10 %wlv), =
% )= 3 %WVIZTHIE L= YMP 551 10mL
(THE 2 A E R OVEERRE 2% (30 °C, 2 EI[#) L7e,
BEAR R 2 PR /K CHE EAT R L C PDA EpRs
W7V — 7ML, HBILICar=—%%
NENDBE LT, FTmBEREREY T A X L
7-1t% PDA “ERRES TR U CARIRTT L
TR O JFIECHYBET & Fa o T2 o BEIRL _ou\ﬂi
Z O PDA PAREGE OB LT,

2.3 EEOER
Bt L ONEMIME 2 A3 DEERE 238k 9 5 72
Ta—2 10 %wiv), =% ) —L 3 % iv%E

WAL CELEE T pH 3.0 [ZFHH% L 7= YMP 553,
Ta—2A 20 %whv), =X —/L3 %)%
WS L 7= YMP K7 #CllEZ R (25 °C, 2 #fH)
L, BRIk E R LT,

24 HEHEREAREEIN

7y =777 (7 b=
AF-1101W) ZHWCREERREZ T o7, &
By 40 g (A7 — ARS8, AU Y),
WhE 2.3 g, /K 24mL, BERFER 2.4 g (FL=
—2Z 10 %(WIIZTHEE L7- YMP EsHiCIR & 5
BE%, =008 (3.0X103rpm, 1547) L
eb D) EiRA, BMLIE, 2/ﬂwa%h
ZIHEE AN, — 7 X E I E G L
1B AT © L A LA B el L
ko%%%fy%ﬁi%5%ﬂxf35%:%

BLANG 5 0mIC T AREEZRE L, KEE
H AWML AT LT FEBE L D AT A
DA LT CIE 246 T L, IER T4
OEMES T 7L, EEERIKZ v~ 7
77 (MRASHEEEEF LC-9A) TEHEN
o AR % i LTz,

25 BEORE
26S rDNA o D1/D2 fiEl & ITS 8l (ITS2 —

ITS5) %fRtrd % Z LICKVRIEEIT -T2,

3 ERHERLLUEER

31 BBOSE - EiR

FEGRED EDD 12 ¥k (No.34-1~11, 39-9),
EWARNOY 7 7 OIS 18 (B16-1), &
71 13 BROBEMIE, FEMYEE A 2M4EM % 5
A, SR L7c, BUMERBIR SR BR OR
RS T IR & HEH ST,



TE ®E BR A5 REER,ISOBRGAEEOSH & FIFARMERSRE

3.2 HEHEREAHREIN

HEERBAE RO 2R LITRT, FEEE
B AEE I E R LT BRI ) DI T A S AR
FEMS, IREEAT AL & 2 U CEE IS L
T-RBR R 0> BTN A A DORERARENSE LD,
WPV SRR & FEEERFF I 200~300 57 fH,
FERERE TR DN A3 AL 155~178 mL
Tholz, ETORETHEMBIED 4 5LL EON
B ANFEAE LT Z D, OIS AD S
TlE, IO ORBERENE AR TE S
BEMEIZEV & BT,

AR O IR RO—H 2R 2 12RT, A
HOFEEEED 2R D 720N D0, —H0f
BEIENZ N E D7 K, BRIZ X o THOM SRS
Oz, FRERRIZZNEIRA OBk E 29
D728, BRIZ XK Y BRERICEMES RN D ATHEMEDS

X2 FEEEAEH OO A RS IE T A
(34-1 ¥k%& 1 & L7=4A%HMH)

RENT,

33 EEORE

26S rDNA @ D1/D2 il & ITS fHlsk (ITS2 —
ITS5) OHEEBSIFHTHRE R B, 34-1~4, 34-8,
34-11 B X O 3899 X Saccharomyces
paradoxus, B16-1 ¥ Schizosaccharomyces
japonicus L REINTz, B3, 412 341 ¥kD
ITS i (ITS2 — ITS5) & 26S rDNA @ D1/D2
BRI DI IR 2R LT,

GGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCT
GCGGAAGGATCATTAAAGAAATTTAATAATTTTGAAAATG
GATTTTTTTGTTTTGGCAGGAGCATGAGAGCTTTTACTGG
GCAAGAAGACAAGAGATGGAGAGTCCAGTCGGGCCTGC
GCTTAAGTGCGCGGTCTTGCTTGGCTTGTAAGTTTCTTTC
TTGCTATTCCAAACGGTGAGAGATTTCTGTGCTATTGCTA
TAGGACAATTAAAACCGTTTCAATACAACACACTGTGGAG
TTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAA
TCGAGGCCCAGAGGTAACAAACACAAACAATTTTATTTAT
TCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTGG
AAATTTTAAAAATATTAAAAACTTTCAACAACGGATCTCTT
GGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAC
GTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTT
GAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGC
CTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGT
AGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGC
CTTTTCATTGGATGTTTTTTTTCCAAAGAGAGGTTTCTCT
GCGTGCTTGAGGTATAATGCAAGTACGGTCGTTTTAGGTT
TTACCAACTGCGGCTAATCTTTTTTGTACTGAGCGTATTG
GAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAACAAT
GTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCGC
TGAACTTAAGCATATCAATAAGCGGAGGA

3 ITS fEik (ITS2 - 1TS5) DAL

GCATATCAATAAGCGGAGGAAAAGAAACCAACCGGGATTG
CCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTG
AAATCTGGTACCTTCGGTGCCCGAGTTGTAATTTGGAGAG
GGCAACTTTGGGGCCGTTCCTTGTCTATCTTCCTTGGAAC
AGGACGTCATAGAGGGTGAGAATCCCGTGTGGCGAGGAG
TGCGGTTCTATGTAAAGTGCCTTCGAAGAGTCGAGTTGTT
TGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAA
GCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACAGT
GATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAA
AGTACGTGAAATTGTTGAAAGGGAAGGGCATTTGATCAGA
CATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAA
TCTCGCATTTCACTGGGCCAGCATCAGTTTTGGTGGCAGG
ATAAATCCGTAGGAATGTAACTTGCTTCGGGAAGTATTATA
GCCTGCGGGAATACTGCCAGCTGGGACTGAGGACTGCGA
CGTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCC
GTCTTGAAACACGCACC

1 BERRD T ARARE (35 g Az HIHAT)
b HAFEARE, T - P AFEAEE

4 26S rDNA @ D1/D2 fEs O FEALS
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4 %
BN AR CRZE, B0 L) oM

FERE A o0, [RIE L, FEEEFFMEZ MR 2720

DORERZITV, LT ORERI MG T,

1) 13 ¥RODEEIMME & BEMIEDS & 2 FERE 2 43 B,

BEL, 55 8KEEFIE L,

2) FEREABRORER, DEERIZERMOR S 0
RIS CE D argetErm <, £/
A O A FERR A 3 D8RI & o TR K
oD Z Lol
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Food Texture Control of Processed Foods using Granular Gel
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Change in Food Texture during Ripening and Boiling on La France Pears
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Development of Yamagata High Aroma Property Yeast
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AR D Ry AT, BB T E AT IE 21
PEWAT o 7o, FH A5 1E GC (Agilent
Technologies 7890A) 'FHREFFAMIIL 4 44 D& ¥
—BIZ K-> T 5 AETITo7z, 1 AIEAL
e B DTG, 3 AUTIEEER 0GR, 5 RITEED
D OTEBEE LT,

3 EBRRERBLUEE
3.1 EILZUMMEERO B & /MEAR

NF-KA # EMS TARXE, Bl =r5
A YPD 55l L, B L = iiEEERE 85
BREUS L7z,

BAG L7z 85 BRIC W T 5t &2 VW 72 5%
MRBAEmML, » o B F L EERN
1.5ppm YA EDE/V L = CiPEREREZ 27 BRI
WL (R4),

R4 BRI K D FEEERUBRE R

Hra B FIL T a— LSy

o (ppm) (%)
4 9.2 11.9
5 7.3 13.5
10 10.3 12.5
16 7.7 11.2

27 5.8 14.6

29 6.3 14.7
32 6.3 11.9
34 13.4 12.0
43 13.5 13.4
47 8.5 10.7
66 6.5 9.7
67 9.9 10.4
68 16.1 9.8
73 18.9 12.3
76 17.2 11.2
78 17.6 11.5
83 7.9 9.5

WIT, LTz 27T K Z W T a ko /MEiA
RBOZFEBL, W 70 v BoFLVEENEL,
MO T L3 — LA R EE AN 8 £k (i Bk No.5,
No.27, No.34, No.43, No.67, No.68, No.76,
No.78) Z g8 L, LI O RBRIZ W2 (R 5),



£k I HE FE: UWHRSEIMEBORSR

£5 aX (100g) =MW B LT2FERE 8 BRA W T a K /MEIAR
NARYAE Y ROz LM LI-MRERS6, RTITRLI,
B LRI TS T3 — vy 16%
No, D7 mE¥ExF  T=—Ln Db T BTG Sppm Bl A L
/v (ppm) (%) oo BT A B T B b < R
4 2.0 4.7 {78 BAFC o7 No.78 BhA®IEL, MKD
2.4 6.4 BRI,
2.3 5.9
10 2.1 7.0 £6 aX (1kg) %M\ 7z/MEiARER
12 2.1 6.2 DTt
13 2.6 71 Bk TAa— B T3/ hTuVE
16 2.0 7.0 No. A%  FE ERE TF
18 2.2 6.2 (ppm)
25 2.3 5.9 5 17.7 2.5 1.8 5.8
27 2.8 7.3 27 17.5 29 1.9 5.3
29 2.3 6.7 34 17.3 3.1 1.9 8.3
31 2.1 5.4 43 17.5 2.6 1.6 7.9
32 2.2 6.4 68 16.6 3.2 24 5.6
34 2.3 6.5 76 16.6 29 25 6.9
41 2.2 7.3 78 17.6 2.6 1.9 8.3
43 2.2 7.2
46 2.3 6.7
A7 9.9 74 K7 ok (1kg) =MWz
18 5.7 e IMISATRER O 'F RERAM
55 1.9 7.2 EfE No.  FEAR S IV
66 1.7 7.3 5 3.00 RORERE, B, W, HR, MT
67 1.7 6.6 F, HEHE, DB,
68 1.7 7.1 27 3.25 DR, B, KR, MRV, ¥ 2,
73 1.9 7.4 e . 5
76 1.8 7.3 34 3.25 FHV RV, HE, BE, BiEy,
78 1.8 7.4 W, LA
83 1.8 7.3 43 250 FHFHVERW, o0, EFR, AN

FURAB, 4 VRV )L

68 413 FLEW, 2V FEF, Hk, M
'S

NT A, RO <

76 3.50 HEE, B8O <, FEBR, MERk, &

78 2.00 FLA, BBUHE, ES, DL
TR
FE, RbLH
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£8 Ay AT —/VERIED
— RS TR SR
HH £k No.78
bHAHHHB () 32
A B —4.0
Tova—ngr (%) 16.7
[E3ES 1.7
T2 RE 1.3
717 e T F L (ppm) 8.8

3.2 N4 Oy bRT—)ILOREREEE

% L7z No.78 Bk & i H L 7% K 120kg @
RIS A e L7z, A, % 12 HH
W iniE 12.6CE MY, 13 HAMNLRAIZ
i 2 BT S, &EMIZ, 7.0CE Tl
T, 32 HEIC R L, & AR,
JERR 22 SRR &2 & S 7228, b A BB TR —
AN ET N a—LDOHNCREETH -
7=,

- AE % ORI O — R T RS SR A R 8 1T
N
AR, T a— VAERRREE b ICEEEE
PEERIEZR S, EHBBECOEHAR TR EE
bivd, BT a T ILVREX 8.8ppm ThHh

0, KO BIEETH L0 T 7 TR
E (8~10ppm) #27 VT 4TBHZ LN TEXT-,
KANBTOAERBEICONWT X XEEITo7- &
ZAH, BEENEL, BRONT AN ENTZ
WEThoT-,

LML, kAL 4 DABICEEHEI T2 L
A, BEENELL Tz, ZihuE, ERE
DHFa T TFARERELS, £z, kAR
ETOHENREPTZRBLEZ LN,

4 ¥ B

1) IWERERR (NF-KA) »"HkeLrL =
M PEEERE 85 MRERMS L 7=,

2) W5 L7 85 kbl 7 e T T IVIRE
NEL, DO T b a— LAEREED SV EE R
No.78 Z &k L7z,

3) EfF L7 No.78 thkAa M L 7% K 120kg
ORBIEEZEE LA, BT u BT
NREIX 8.8ppm ThH Y, HIEEMETHH I 7' 1
VR T VIRE (8~10ppm) 7 U T T 5BHZ
EMTE,

X 7
1) IR, BED, SRB, BIE T EREER,
H5BA - 08-023954(1996.130)
2) 5 MU SOE EBLT AT E o AT B R, R ZE B
£,1993
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[FRE 27T~29 ) RLFENT=7— R v G EE]
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The Development of New Low-Salt Pickles with Fermentation and Functional Sensing Evaluation
( First Report )

Takehito GOTO

1 #
BNE, B RORER & L TSR
s DD, AR 11 2 B — 27 123
HLTETNWD D, ZHUTE, IEFEOREGER )
OEEOBIEAHOTEIZNREY, A%
2L G ITNDA A=V Db HIEB IR S
TWBHZEN, HERO—DEEZLND,
DT, EpEhESATE, kS D W
VI I AT 72 B0 A 22 STV 23,
TEMOYEGE, BRI EORSERH Y, £
DIRFRDRD BTN D,

Z T, AW CITREAHER L22WNEm O
FOEFEE LT, BRSNS & FLEER OIE I
DN TORFI AT T2 D THIET 5,

i

2 EERAE
2.1 HEER
WIBREDOX 27 U, RO T 2 LT,

2.2 REERRKEER

XV, RKAOZ7WTH 200ppm KHEEFEEE T
R U o DOKIARICIRIE, 10 /RS G
Velfds AS38A, T RT V), WKTHSE LTz, D
#%, —20°C, —50°C, —80°CITRYE LIz IZ A

VTG LTz, =7 U 20500 LICRFOIREZ I,

BRIV IZ Lz = 7 U oW TP DERICIEER 2 75 L

1 BRSO 2 v U OIRBEALHIE

Tetuya SUGAWARA  Yoshihiro MATSUTA

Ken ISHIZUKA

A, HERER L7 (K1),
ARG L7 B3R O L, FEEY AR %
WTIERE, Bk L7z,

2.3 IEEREKERER

X2V, REZ7VTE, 200ppm KiESE
fe) N U U AKIEIRIZIZE, 10 S E i s

(BB AS38A, 7 AU L), K THa4
L7z, =01, ¥=7 V13X 100g %7-0 20g D&
WAINZ., FEERER &% W TERT 5 A
JEHE, Bk Uiz, 2R 713 100g %7- 0 9g ORI
Nz, 40ml @ 3% (wh)BHEK T LKEZITVY,
FREREY RGO CEIR T 5 BT, Bk
L7,

2.4 FEETEEAIE
R OWWRE DR EIL, VA A—F—
(NRM-2010J-CW, RE) T-3) % HV>, [EE 3mm
OO T Z e — TR BT LTz,
70, TRO¥ =7 YIRS 3FE, R~ 7HEE
BT 2 FROMIRE 2 [FERIE L, 3YER &
L7,

25 ELEREICK HMAEYEGEIH

HEEEIL, 7T VAT OFA T AAFERE
%H# 9% Lactococcus lactis NBRC12007, LLT
12007 #K), FEWNERBREG THEE RALTHD
Lactobacillus plantarum (No.6004, LLT 6004
) ZAE Lz, niifsass e LT, 12007 i
FREE7K 100ml (Z%f L, Trypticase Soy Broth % 3g,
Yeast extract % 0.3g 1% 7-IREGHH, 6004 #Ri
MRS Broth ZH\, WO ERK S 107 #/ml 2
JEL 7D ET BCTHINGE L, T ORIKGARIR
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10ml %3050 8E(5000rpm, Smin)ic L ¥ B
MREL, TRBIZAREK bml N2 B Lz, Z D
SRR 2 s Lo 2 7 U R 7 100g 12Nz,
e Lz,

2.6 ZFLEAREECAIE

FURAE L ORIEIZIE, BCP 7 L— ko7 b
FREFH AR LT, £72, ABE DS OERUE,
FEYESE RIS BT LT8O, FLERE SR 208
PTHZLICLVRDT,

27 FLERERORHEHAEDO®RE

12007 #RZ AiLEELEH 5ml [ZBERE L, 35°CT 1
Hisg L, ZHUC bml OFUEMEWE KRG

(0.05% (Wiv)F MY, 2% (wiv)HS 7> v L,
0.2%wR) 7% I, 5% w7 U y), B
HE (BT 4.2%(whv)) bml &2z 35°CT
FER ATV, 20D b DORBRIX OFLERE S % Ry
HIZHIE L7,

3 EREBERRLUEE

31 FERBRKEIZEDFa0Y, FhI0wHE
gl
311 BAKR~DEEREDFE

BUERED X = v U OIRFEZEL 2 JIE LT A5 R,
FEOMEIELE Lo 0°C~—5C ook
FERL AR 21T E o T BRI, —80°C, —
50°C, —20°CONETHENZ LR T 72, (K 2)

XUl BHEBIK L, R A2 2 2R
A AE 3 1TRY, M L72F =7 U Ok
L, 30~40% (wiw) )34 Th 5 L fiE ST
BY P, WTIOHHEREE T b R 2 R
HZETERTE T, oy UEED, 40%LLT
(272 % FCOFERIE, MU Tl 120 R %
L7228, WS Tl —80°CHiufs C 48 I,
—50°CHliE & —20°CHliis Tl 24 B ChHh -7,

[FIRRIZ, TRB 7 2 iAEK L iR B e b %
4IRT, A7 CHEREBAKIEIC K 0 R
PLEIZHAKTE D Z LR T T,

3.12 FEBKLI=FamY), FhIoWw

S ATE TR L7330 2= 2 &, Tk
SITWDIH) & Ll 2728, RRTRE 2 11E
L7c, TlREROREIEHRE A2 & 112,
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=t} TR kg/em

AttEZxw 5 HET 23.0

iy

BttZxw 5 0 iiET 30.4

A

i

A

b

D AR 7 HEEET 48.8

,

|
|

CttZw 5 Vil 38.9
a
|

E HAR 0 7 HlRz 40.7

10

—20°C

0 —#——50C

5 e — 80°C
-10
-15
-20
-25
-30

EBEE,C

0 1 2 3 4 5 6 71 8
REfH, h
2 F=2vY ORI X HIERELE

—20C
60 m—50C
0 m —80C
O

24 48 120
JEPERER, h

3 Favl)omEEE(EER

—20C

4 T OEEEL
B AR E R 22, n=2~3



% BR RE AR RELERtUVIUJFHEEFALLFREEEVEE E1H)

BREDKETHRIEL 2227 V1%, 2 ToRER
X CHiflAh & [F155 (20~40kg/em?), 775 71,
—80°C CliflRdn & [F%% (40~50kg/em?2) DfEZ 7R
T2 EnfER SN (B 5), BiKSHIzF 27D
W72 2 0E, B EN TR 3570, HRS IR
XD T DIt b2 BND, —T, IRAT
1%, BRI ZATEL, RIOK AR &
DO — 80°C THIMED AR D 72<,
W T- 2 DHERFS N8B 2 D,

60

TT5R EE kg/em 2
g8 8 5 Z

—
(=]
1

= —20C
4 m—50C
m —80C

Xwob IRINS

5 BASIUKIEIC K 2 el ESh O RETIRAE

90

88 A
86 -
84 A
82 A
80 A
78 A

20

1% mg/100g

=]

T HE AR E RS, n=3

18 A
16 A
14 4
12 4

D s~ O
T

mEXavY
D‘Gﬁﬁ%ﬂ?&ks\":?U
n .ﬂ. H | WHHMH“HH
NANBENNENNINAININNINININNENNDN
SN a NNl NN BN
MAFE RN RSN LY BNN KRS
LaND xR N~L D ORNX R
X XL 2 NN 2NN N
t X N N il
N H
N

HREDKICE D% =20 Y DT 2/ BREOEL

BELKIE TR A B &4 D IRRBICT 51203,
BPSROFFE B R L CHUHRE, RPN £
FERET DRENRDH Y, ORI
WTHT = ZIEEL TS,

3.2 CREERKEIZE BBHNEIL
BOREBUKATZ O T 2 BREO B % T 512
D, FEEF 27 ) WK AT o7 OF 2y
UDOT 2 BROGHTREREZR 6 17, ZORER
MD, HHRERKIZE 57 2 2 BOEIT D7 <,
o ORERSTZFEHKTECND EHEH
D, HREBKIEIC X D8RO
2B 237 <, Bataiilse LTl

1.0E+10
1.0E+08
g 1.0E+06
=
#  1.0E+04
&
1.0E+02
1.0E+00
0 1 2 3
¢ day
—— 6004
- ®m = 12007
e 6004 LA S DA EL
—0— 12007 LIS+ DA EL

7 FLBREIC K DA OREGERIHI R

[
1.OE+08 } & —

& LOE+06

&

B 1.0E+04

o

&

—

™ 1.0E+02

1.0E+00
0 1 2 3 4 5 6 7
REfE, day

—— % —— T
—_—— T H I —x— Wl
— a2 hr—/L

8 HUEWEIZ X 2 FLIer O HEFEH 0 A
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3.3 FLEREIC & B YEREIE]

HORELAKE IR U - BP0, M, ARk
HERNEE TERY, NERAE O L H2E,
AR LT VIRRBIC B D E B bD, £ 2
T, {EWHICHEL, BEERRERAC X ARFED
)L, JEBRAT 570 E DRI S TN D FLERR
ZHWT, FLERFELS OB OBEFEIHIZ DU
Theat L7,

HAEDUKIE TR L72% = 7 U 1Z, 12007 ¥k
TR, 6004 FRORREIR 2 HefE, B L&D
FLEEF S & FUERHE DS O D2 LA B T 12
Y, ZORER, 12007 HRITEEFES 1 H, 6004
BRIZ 2 B CHLOBEMORSE 395 Z L 23
Motz, 12007 BRi%, 7T VU AT R A
LTEY, ZOIZ LM 6004 Kk bHHEIED
HHICBINT-—KEB 2 HD,

34 FLEEBOHEAEDRE

FLERFEREIL, NE R EM OHE & 9% 75
EE LTAZITOHDN, WHEICHEITS 5 L B3RO
Wik, BEEFEONEAEGIEHT, 22T, &

s SOEEFHDFED G TV D HIEWE 92 VT,

FUBEFEIE A THIHI9~ 2 15 a Bt LT,
FHNE RS R A 7~ L2 12007 BR %
AV, ZORIKICE Ny, AT 7Y a U,
TngIy, JVvr, BMEEINATE & O
BRI O ZE A B 8 IR T,

ZORER, FLEER 12007 BEOHEFEIIHIhH 27~

LizbOlk, #F7Yac, Tas sl
BYIREClo T, BITH T 7Y 1 ik & B,
2 [ CYLEAR% 300 fH/ml Al % T S5 2
LBSISTE,

4 ¥ B
1) BHEDUKIEICE VX 2T, AT EBIKL
ToRES, ORI & EHER R A E T 2 Z LT &
0, YLLK TE D Z MRS TE T, F
T, RS Z o b o— 5 Z B2, B
SR A TR & RIS ICREE T2 2 L N FTRE T o
7o DI, WK L2 V07 2 RE
%, Xy LEETHDLZ LRI,
2) FLERE 12007 Kk, 6004 KROBEHFEIHI
RAEFHIZE 2 A, 12007 BRITEEER 1 B T,
6004 FRI% 2 B ClDIAR OHEHE 24N L7,
FLIEE OBGEIIHNCIL, BTV, 7
72 I B LUBMIEED R Ch oz, FRIAT
Zua g BYHEOMEDRE o7,

X @k

1) RREPEEE - B (TR ETe) i T 13
At

2) tHENEN BAGER I - BARET A b, 1992, 49
H

3) /NI « rE, ek, 1999, 178 B

4) KVGRE BRI 5 IR E O R
W22\, AEiEfEAE, 36(1992), 179-196
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RGEE HARRET
Research and Development of SmartDesign Products that take Advantage of the Rapid Prototyping

Tomohiro OHBA Kumiko TSUKIMOTO

1 # 7

W, VAN ST .50, HD5<
D FEFELT & o TR LV RIS N T g, 22X
& RO E S DS ) A A, ik e D
MMbER D b 0D, RAZE L TWHEHES DR
K2R, Z D LTAESF N OHA L, AYDE
HCERNET 212, B LUWMIlfEZ A T2 &
ML 725,

L, ZORREORN%E E ZIZAHTHIERWN
7y, EO XD RTHETRY DRV DIRKE
IR L 72 5T Y, BARGSBRFEIC BT 2 AR
LEELHZ TG, £ 2 TR 4 L8
b B, ‘AL ER L, RRRAEX,
RET D" ooz FE (LR O
SEA RS, (FHEA RS BR—RE L
7o (A~—bTHA ) BEOBRFIZEY AT
(B 1),

1 WHERokT (3 1RIER)

2 BAFIZHI=Y
21 RR—brTHAUEIE
Wot HE & (bLYLFERE) o7k

STHA Dz (A2), HEAEFNAEZ Tz
DO FEERFAFZEIRH LT/, 7D
Z T L T2 H DR RO, ) H
BINZ < OEGECTHR S T bivd, Eiut (Vo)
E(bLb) ZHMILTELTLED Z EITFER
Ndbsn, Av— b THA 0%, BEERD=—

Zlmi= 37T, FECHEEIV 9B Y RIT
2D exmHOLNUDMY AT DS E L
T, HHAKRELRZICHRET A 8 LT,
KENES WES, FERITBRIOLAE S, TR VFHEE
Fpo A BRI 2R8IV 0 Th D &
EZ, ZOMREDT—< L LTHRELR,

nwobH

K 2 A<— bTHA O

22 THALIUXLTEF

AT OBLRZ TS 2 BB1E, AIEH
ORI A BRR « KT D & ZADDARGRE LT,

TATTERAML, v A T EVEo TRAET
D EVWHEEEEVIRL, dEEERRNHE
L —ER) 2RI ARG R 7t A
DL (E3), FrEfEOSETIE, 3D 7'U &~
HipLERERLE GBRVWRIE=7 Y K7'm b
AT PEELEINLTHND (B4), =7

—AEMATITY 2 & T, G0N ERET S
EEDN TN D, Il Tkl % 720 B CIEE S,
TYA LERDOBIRETIR EVRADYGTED
HRWENGEE & 72> TV D, L LIRPEEA~D
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AR, For & LT R SRR 7
Wiz, BURFIIZ ED X 5 77 o ARKFNEZE
\Z &S THRNRDN, FEREUMENL LT B 2 7,

A
L) 3 A
$EEORA

A

®3FYA F e 7oA

4 3D 7V H

2.3 F—LOHER

PR A HED DIZH TV LT D 4 1 & F— L%
L7z,

1. 720 (FYA =G )

2. MRS AR e (MRS L5 JHT)
3. HASthavr~ (F—7 L FLh)
4. AIRSHPEETEE ORI KE)
WP B BESBATE O FEE FOT= 0, IR L
TWHEHETHD, FrZab~ ST EITAE
P AR BTN E WV S FBNE RS T,

3 RHRAE

3.1 RAKETE

FERR LTz F— D A won— L3 1 (] (4 1)
DR—ATHFEZ R, EARR7Taexe L
T, TYPA R AT S EELTHIE X
WD g DRAR) TBUE) 28 ITHEY IR
LATH L& Lim, BT T3848) OFIcBILT

RSt —E LT D [3x4 CROSS
DESIGN MANAGEMENT] % ~—Z(ZH Y
A, FPE WAL T sD 7V o # &IEH L
T, BELTTAT 7 2R SRS LT
T 5 &S FHEANL T,

32 HEHBLDT K/ R
FHEIZIR > THED TN &, TRWT A T 723 H
TZ72\W 183D 7Y % TifEEFT> THIRIZD
72N BTN 18D F—Z IR 2 > T L E
VIRHITCh—2F T LCLE D 7o EOREEN
HT& 7, &2 CTHNBOAME TR LT K 3o
ARENTZTEN T,

1) Bt —RFE EETEK

M QITBICT 5 Z 10 e bbhudaE T, RiE
TR D T OB DAE % A>TV ?
TAT T H#—HRELTHATULEI N2

2) WAL TR 807 FIREIK

[y 2 O TCORGET (web OIEHS> 3DCG 7
) ORI, BTORGY, FEEDIETE / &5
%, FCNLRELEETHD, )
INOEEEE X, FEEZUGE L0 GERF &
iz,

4 MYMAHBRSIUVER

41 WL LI-RAEFE
TAFTTRIDAT » AN T, RIS (K
5.

Oy —rb&—5y FNORGE
Ttz —r bR D H— Y
ERET Do

@=—XDFER,
RELIZZ—Fy MRV E-5TER, =—X
(&) w8 < T,

@7 AT 7 R
FHELT=—X% 3 2B TTAT 7 (i
%) BRI D,

@R L IRGRE

HEORE 170 &S 2R SR E A ATV FITHR -
ThETY %,

®O7 AT 7 OHgYL.

TATT h—HERITEEHZ 5, Oz -
BEE UL %)

®@7 AT 7 % FG
BREEARZEL, TAT 7 ORICEREST 5,
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i SILTWDE R T D Eik & S 720
LT H D

®©T AT T ZHAE

SENRNWEOITITFICR A D & ZAITYA
LW, AEBICEIZT 2 b DIFREE, IFEFREE
SxETaal—h,

FINDRIEINC [Faal—sogE Lz, T
3L — NI CTE LRGN LW TAT T %
B LT,

43 SEYRTOREAELY

vy F7ue M A I LT, &I
53D TV RS TRMLEY ETHE, 7
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Elliptical Vibration Cutting of Hardened
Die Steel with Coated Carbide Tools
Hiroshi Saito Hongjin Jung*
Eiji Shamoto*

* Nagoya University

lPrecision Engineering, Vol45, pp.44-54

(2016)

Elliptical vibration cutting of hardened die
steel with coated carbide tools is examined in
this research in order to achieve low-cost
high-precision machining. Diamond coated
tools are applied because of superior
hardness of their polycrystalline diamond
coating and its low manufacturing cost. TiN
coated tools are also tested, since they are
widely used for conventional machining of
steels. Machinability of hardened die steel by
the elliptical vibration cutting with coated
carbide tools is discussed in three aspects in
this study, i.e. transferability of cutting edge
profile to cut surface, cutting force, and tool
life. The

quantitatively by

transferability 1s evaluated

calculating correlation
coefficients of measured roughness profiles.
It is clarified that the diamond coated tools
have high transferability which leads to
diffraction of light on the surface machined
at micro-scale pick feed. Total cutting forces
including  ploughing components are
measured at various feed rates, and then
shearing  components and  ploughing
components are separated utilizing linear
regression. The measured results indicate,
for example, that the all forces become
considerably smaller only when elliptical
vibration is applied to the TiN coated tool
without cutting fluid. It is also found that
this considerable reduction of forces
interestingly corresponds to higher friction
coefficient, which 1is identified from the
ploughing components. Tool life tests are

carried out by various machining methods,

i.e. elliptical vibration/ordinary wet/dry
cutting with diamond/TiN coated tools. The
result shows, for example, that the flank
wear 1s smallest in the wet elliptical
vibration cutting with the diamond coated

tool.

Optical Properties of HDPE in Injection
Molding and Injection Press Molding for
IR System Lenses
R.Kaneda T.Takahashi
M.Takiguchi* M.Hijikata* H.Ito**
* CHINO Corporation YAMAGATA Factory
** Yamagata University
l'International Polymer Processing, Vol.31, No.3,
pp.385-392 ]
(2016)
To obtain the high infrared radiation (IR)
visible ray (VR)
transmittance™ necessary for a high-performance IR

transmittance and low

lens, cavity thickness and molding conditions were
investigated disk-shaped
high-density polyethylene (HDPE). When injection
molding and injection press molding were done

experimentally  for

using different cavity thicknesses, results showed
that the molded part using the thinner cavity
maintained a semitransparent state.
they showed that higher IR
transmittance was high mold
temperature and long cooling time, the increased

thickness
Simultaneously,
obtained. For

core-layer thickness improved the IR transmittance.
The VR
crystallinity became higher. Furthermore, when
injection press molding was conducted, the VR
transmittance  decreased crystallinity
higher. IR and VR
transmittance were obtained respectively as 65.4%
and 6.4% when injection press molding was
conducted at higher mold temperatures with longer
cooling times.

transmittance  decreased because

because

became transmittance
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Surface deterioration of wood plastic

composites under outdoor exposure

Kenichi EBE Noboru SEKINO*

*Iwate University

[ Journal of Wood Science, Vol.61, No.2,
143-150]

(2015)

Outdoor exposure tests of wood plastic

composites (WPCs) were conducted at seven

sites in Japan. The tests examined the

process of chalking on the surface of the

WPCs and the weather factors affecting

chalking. Observations using a scanning
and a polarization

(POM),

Fourier transform infrared spectroscopy, as

electron microscope

optical microscope analyses of
well as differential scanning calorimetry
showed that the deterioration of both wood
and polyolefin elements occurs on the surface
of WPCs. The POM observations revealed
sanding of WPCs in the

promoted more

that surface

manufacturing process
chalking. Furthermore, it became clear that
studied,

temperature and global solar radiation had

among the weather conditions

the greatest influence on chalking, as

determined from the results of single

regression analysis.
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