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Development of fuel pellets for the effective utilization of spent coffee grounds.

Satoshi SAKURAGAWA, Keisuke KIKUCHI, Rie YAMASHITA and Akira IKEGAYA

This study focuses on the large amounts of spent coffee grounds that are generated by beverage manufac-
turers, and aims to investigate the potential for their use as fuel. First, fuel pellets were produced after the con-
ditions under which they solidify had been determined using a wood material pelletizer. Next, the fuel pellet
samples were measured to ascertain their physical characteristics, and a combustion test was conducted on them.

Finally, their combustion performance was compared with that of wood pellets, which are the most commonly

used type of fuel pellet currently in use.

The results of the study revealed the following:

1) It was possible to make fuel pellets from spent coffee grounds by using a wood material pelletizer.

2) The quality of fuel pellets made from spent coffee grounds satisfied the quality standards stipulated for wood

pellets. Of particular interest was the high calorific value, which indicates that these fuel pellets would provide

an effective means of generating energy.

3) In the combustion experiment, which was performed using a pellet stove, the fuel pellets exhibited good ig-

nition and combustion performance equivalent to or better than that of wood pellets. Also, combustion contin-

ued for more than four hours.

4) The amounts of heavy metals contained in the combustion ash met the standards required, as they were

equivalent to those found in the combustion ash of wood pellets. The combustion ash also contained abundant

amounts of nitrogen and phosphoric acid, indicating that the ash has the potential to be used as fertilizer.

Keywords : fuel, pellet, coffee, biomass
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Control of flavor components contained in Daidai (Citrus aurantium L.) peel oil

Rie YAMASHITA, Keisuke KIKUCHI and Satoshi SAKURAGAWA

A specialty of Shizuoka Prefecture, Daidai (Citrus aurantium L.) is a citrus fruit that is full of flavor.
Because Daidai has a refreshing flavor, we aim to develop chemical products that utilize this flavor. At about
95%, the main component of Daidai peel oil is limonene. Chemical products containing a lot of terpenes such
as limonene have some problems in stability. Therefore we studied the effect of reducing the amount of
limonene in Daidai peel oil and of concentrating the oxygenated components that contribute to the unique flavor
of Daidai by using a solid phase fractionation technique. As a result, through a solid phase fractionation treat-
ment using silica gel, we were able to reduce the amount of limonene in the oil by about 74%, and obtain
Daidai flavored sample with the following concentrated oxygenated components: octanal with a concentration

rate of 2.1; linalool with a rate of 3.2; and linalyl acetate with a rate of 1.1.

Keywords : biomass, Daidai (Citrus aurantium L.), essential oil
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Development of Laser Sintering Method for Fabricating High Functionality Coat
(2nd Report)

Hirohisa MASUI, Hiromitsu SUZUKI, Shoju AOSHIMA and Toru WATANABE

The metallic molds are used for various manufacturing industries. In particular, with aim of saving the
fuel consumption, increasing productivity and safety, the use of lightweight and high strength materials, also a
high cycle time of production lead to reduce the endurance of metallic molds. For this reason, high performance
coating treatment techniques having high strength and fusion resistance for applying to metallic molds have been
required. However, only the materials in wire form can be used in repairing by laser sintering, namely, available
materials for laser sintering are limited. If some powders of metal materials can be possible for laser sintering,
various combination of powder materials can be fabricated for repairing metallic molds. In this study, we exam-
ined coating technique by laser sintering process with metal powder. The result shows that the laser sintering
using the sheet films of material with metal powder are favorable for repairing a metallic molds. The coat mixed
Stellite No.6 with WC was soundness without defects such as crack, its surface was in hardness 870HV. The

developed method was a safe and efficient method in repair of metallic molds.

Keywords : Laser Sintering, Powder Sintering, High Functionality Coat
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Development of electroplated platings as an environmentally benign technology
(2nd report)

— Improvement of wear resistance by iron-based plating —

Tetsuhiro WATANO, Nobuyuki HONMA, Shuichi KOMOTO and Keigo SHINOHARA

From environmental and economical viewpoints, development of hard chromium replacement is quite im-

portant. Iron-based plating, such as Fe-W or Fe-Cr, have been studied as alternative plating materials. In this re-

search, we evaluated Fe-Mo alloy as a plating materials. As a result, we found that hardness and corrosion

resistance of Fe-Mo alloy plating was considerably improved after post-heat-treatment. Although there still re-

mains lots of problem to solve, the result indicated that Fe-Mo alloy has potentials as substitute for hard chro-

mium.

Keywords : Fe-Mo alloy plating, wear resistance, corrosion resistance, environmentally benign technology

F—U—NF : Fe-Mot & o&, MM, Miflk, BRELAFEE

1 ¥

WBNOH-XHER T, BEE, F—M31, &
FEZR 0 MR AN BRI I DT D8 & 7 3R T AL
BIZEDMHA TS, L, =vF v - JabELT
A%V DA <0 HE SR A0 7 BREEHAL ] D 5 B A TR <5
FLOEE, ELVDEERE SIS TV D,

FD o XITERMNEE CEREITE LR H AL FE
MEL THIRESILTWA, Do XD Fm Mo
Do XIRITHARIEFITHL, EEMERENE WO FRE
DD, ZD=D, RDHS>ZTOTEO T RAIL/ NS

. B, WRBERVEOEMICRESNL TV,

AWFFECIIMEERENEST 54 HRE LTzFe-Mo A @ -
XORFBIOD TR O R ELEITHIZ LI LD HT-
PRF AR OB A B R LT,

2 FE
2.1 RbHEM

FB1HRYTHREALEK 1 OD-ZH a IZHHT-IZIR
FREWIMUT-, RIBITEFREZ LB TS
BHAIERANRHHEHIT, B pHAEEEH L& B A4

DEEMMEREFFOZELYRHLN TS, £ 1 IR
RO IZTRT, OoSHIKIRIL T FIY LRl

K1 Fe-MoB&®H>XDHHERK
(Doxpazm A ELT-, NasCsH;0--2H.0130.26
(mol,/1) ¥WIIL7=,)

£1 RROEAK

*) Bl BRETMTER AL



TR T EERGR T BFgEERE 5 TS (2015)

ZHAWTpH (3 ~10) (ZFHFELZ, EMSRIITIERE
35°C., BIEE (2.4, 4.8, 7.1, 9.5, 11.9, 14.3
ASdm?) LUz, BB, BRLAGE S5 25l
DV DX HERER 3 A 2 BA AL,
BEAGRAR X (BR | L A B BB aR B D T2 - B E
FERLT=,
2.2 BuuE

BRIFNEZEZERRL T, N U A% FEE S 7= F7
KT, —EIRE (300, 400°C) 1ZC 2 BERIARFRA .
24IFHZE IR LT,
2.3 Pl

WoXREELARE L%, EBERE M
(SEM : K H T NAT 7 /ay— R H1S-3700) . =R/
F— oy BORXHR T AEE  (EDX 5 (R4 55 AEpr Y
EMAX ENERGY EX-350) TSEM#ZHLOTHE Ly
WrafiTo7-, MHAEMEREBRITIS Z 237THIHEL T, A
ARBRIE R DST-1SO-3% HJ796053 (2L WakERL 7=,

(€5 |
3 REBIVEBER
3.1 HoXWHR

1 DOH->XalZJRFE#2.36mmol, 1 (F 1 (b))
WINT 22 LT X B DRRAEE 2 2 TER
DBHHHS>XEEEERF D LN &Iz, Wiz, BE
BOHSXBNPDEL, TIETHAEL T 2L N
WIptp oo bR LT,

UL EDOFEREID DoZ Pz TFe®  —Fe’ ' ®
FRILDIZDNTZZET, DoXLFEICEVIAEND R
ML, SN A B LB 2 His,

3.2 EMFHICIBADoXNBOEL

DX OpHE BB 2222 - BEREIEIZ L D05
IMBLOZEAE A 2 1T, DoZWET VTV,
EIMEELZEH<THIETHRDOHLD-Z (K2
W1 O~@) ZERTDZZENTE, X2 OEE
[ 1 3Fe®" O E I T D LRI IZ K OB K 5 A
FALICWEICHDH LB 2 DILD,

X2 BEREFMECIIDoSHNEBOEL
2 OFEE 1 1THD 4 FEHZHOWT, BRICK DML 21T > T2 RITD > @ > @ > D,



3.3 EMEHICLZIEIS T EEROEL
DoOXWOpHEEMEJEH B2 T EBMRSEMLD5D -
ERBEFOE) T T B /A EEZK 3ITRT, HoZH
ETOVHIMEID, BIREEEE<THIETHMITHT
XIRNEYT T L OF RIS INT D EMN 0T,
T, BV TUEERITEBMEAMITIV 6 ~68%F
THREECXBILEN -1,

TR T
(€5 |
3.4 EMRRtICLZEHRZROEL
HOXIROpHE BN L&A 2 T BRI L D05
XOEWMRNFEEZK 4R T, DoZWET NI
FTRLEEY T F L EFRMINT A0, BRARIT
W LTz, Eo. OoXREBRIEICTHEEIT T g
BN T D780, BIRITIEINTHIEN 757>
77

M3 EMEHTIZEITTUEEER (%) OEfL

M4 BRFMHCISERDE (%) OEfL



BRRR TN AT TR 5 745 (2015)

3.5 RULEIZIIHARMEDOEIL

2 ORI 112D 43k (D~®)
BB | T AR 2 L 7,

¥ 5 (BB R4 12 331 B S 7R & 1 2 b 0 e

RENTZK 20@ (LLF, @Llgd,) DHEKEER
Eﬁﬁ%%mt 300°C CTELER L 7= 3Bk ifif A M 1 3
SLBRFTEZE D BIRNA, 400°C TEVILEE L 7 30EE o0 it
BT EL TNDZEND DD,

6 IZ@DOBILER 1% DR EISEM T E 2R T, #
ALER (300, 400°C) (2&DD>E R EOMEE 72 )38
KA R~ A 70050 I PRAEL TODZENS D,

DL EOFERNG, VLB K0 R A Lol 7e~ A
707797 D S>EDOMEMEE(IZE DIH 728 5.
ZTCWBIRBATEA, 400°C TEULEEL 7= 50EHO D it
BEW AR T DN TE,

NI ANEN

4 D

(1) RFBEWNTHIEIZIVDS>EWINEZELL, H-
xOHMELE BT,

(2) DoXWET NAVIEIC, BB EZETHIL
THROBDH S EHAFFHENTET,

(3) 400°C TEVLERL 7= 3@ Difif £ M 1) E2EREL
77

(4) A%, ERZBRLZMAENER EEH-ZImo
BEACERT T OMENDDHT-D, LLTD 250
BEN T NS,

c BULER D > X O AR Bl D kor By b
ZCWDBDMHES D,

c BRALFRIEIZEDD DR 2 ER L, &
NLEPHIZ I DFe® D% E fEl B L OVK DO EX Y
RN AELIRWEIRIZ DWW TR ET T A0 D3 5D,

o

KA FREZAT T DITHI0 . T I NTT2N T ZIN

R L LR 0 38 e i3 | SR It 72

LET,

BEIW

1) MEFTE fh BRI O X HEIROMRE. &
) B T3 EAT 2R i gt &, 5 6 5, 6-9
(2014).

2)MREFIERT fih : TAI=D LB G~ & - (it EEEE
Febhox, EHPRHFFEHR&DLE 22—, Vol. 33,
No.4, 51-58 (1998).

CEs)

X5 HBAEZRR GEO)
3.5 THRFTL MR PERER ClEX 2 D@%400°C TEML
BUICRBE R FRIC BN TV,

X6 SEME# GUE®)



TR

(]
A R UTAL TR N PR AL B & D B 7

BREFH A

BRRSHARy  EREE EREE iR

Development of Small-scale Chemical Wastewater Treatment System Using Ozone

Tetsuji OKAMOTO, Tatsuki MASAMUNE, Hiroshi SAKAI and Masataka ITO

We developed the small-scale waste water treatment system for chemical drainage by applying the efflu-
ent treatment technology using ozone which we had so far accumulated based on efficient ozone water produc-
tion technology. We applied the system made as an experiment to processing of two kinds of real drainage
(main components : organic pigments and water-soluble macromolecule) emitted by the group company of the
chemical manufacturer in Shizuoka Prefecture, and examined the removal effect of the organic contamination
substances in the drainage. The results were as follows.

1) By ozonation, the treated waters of standard water quality were obtained for two kinds of the chemical drain-
age.

2) The degradation of organic matter in the water-soluble macromolecule drainage was promoted 1.6 times by
advanced oxidation process (ozone + iron salt).

3) The trial calculation of economical efficiency was made at the time of processing the drainage of 10 tons per

month, and the initial cost of 18 million yen was required for refund in 9.6 years.

Keywords : ozone, small-scale wastewater treatment, organic pigment, water-soluble macromolecule, advanced oxidation process
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The effect of cool roof paint reduced heat and the roof noise,
and applied it to Non-Slip Paint.

Atsushi AKAHORI, Yoshihiko SANO, Kenichi FUKAYA and Kouji NAGURA

We inspected the effect that cool roof paint reduced heat and the roof noise transmission. Two steel
warehouses were prepared, one roof was painted by cool roof paint "Ekokapara" (Munsell value N=6) and the
other was painted same color by Acrylic lacquer paint. We measured temperature and the volume of rain drop
noise in both. By the summer experiment, the temperature of the roof decreased, but the room temperature did
not fall. By the winter experiment that covered the wall with an aluminum insulation sheet, 1~2 ‘C fell down
to the room. The raindrop noise fell more than 10dB like 78.7dB fell down to 68.1dB, 89.8dB fell down to
76.2dB. In addition, for the purpose of application to Non-slip paint, we performed an abrasion resistant exami-

nation. By the wear resistance, superior performance to be less than 1/3 of the JIS standard value was provided.

Keywords : Cool Roof Paint, Non-Slip Paint.
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Design of dyes for dye-sensitized solar cells using computer simulation

Shogo TANAKA and Katsuhiro TAMURA
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Evaluation of internal strain in transparent plastics by a birefringence measurement

Wataru SHICHI and Taka-aki SUZUKI

Keywords : Transparent plastics, strain, solvent cracking, birefringence.
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Glare evaluation system using a spectral tunable illuminant

Toshihiro TOYOTA and Taka-aki SUZUKI
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Development of a equipment to assist the operation of wheelchair (2nd Report)
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Evaluation of polyphenol oxidase activity in tea leaves

Masatoshi HAKAMATA, Hiroshi TAKAGI and Toshimichi ASANUMA
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Development of manufacturing method of theaflavins-rich black tea leaf
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Study on rapid determination of Asbestos in on-site atmospheric dust
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Development of the easy-to-use digital audio player (2nd report)

Takeshi KOMATSU, Tsuyoshi Yi YOTO, Tetsuya TATARA and Yoshiyuki SATSUKAWA
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Electric Double Layer Capacitor Using Spent Coffee Grounds-Derived
Activated Carbon Prepared by Steam Activation

Keisuke Kikuchi, Tomohiro Yasue, Rie Yamashita, Satoshi Sakuragawa, Masao Sudoh

and Masayuki Itagaki
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Double Layer Properties of Spent Coffee Grounds-derived Carbon Activated
with Potassium Hydroxide (KOH)

Keisuke KIKUCHI, Tomohiro YASUE, Rie YAMASHITA, Satoshi SAKURAGAWA, Masao SUDOH
and Masayuki ITAGAKI

KAk oY 4 (KOH) & L7ca—e—hiHiiRS OB R — Hg ket

Bl OB T E AT T
BRI R R Loe b 9o et

FOR BB R 7 B L L bR

FHEM L TNEE B S
FEVTR R AR
I TEER=E5

Electrochemistry, Vol.81, No.10, 828-832 (2013)

Keywords : EDLC, Coffee grounds, Activated carbon, KOH activation

F—U—F ER

a—b—fhHES (SCG) 1A P CREICHERES
NTEY, BRI LD BRE B YN REE 72> T
W5, SCGIE, IRFENELZSFATNDHIER, X
ZIEMEE THLI DD, BAITZOSCCEA HE
JRERIRL, IRFBACT DL THINTE AT D% %1T-
TW5, ABFFETIE. KOHHRIE L 7= SCGHFME % % M
WCER _HEHES v\ ¥ (EDLC) Z/ERIL. &k
REEDLCHH 7 =/ — VBt IRTEME G (MSP-20, B4 75 #4
LB EOMEREIR A T o7, MR EEE
Al NALH — LR CRIEEmAERIL, =8

THEESy SUH a—b—fiHES, IEMER,. KOHIRIE

BN EHAANLT, RIMERREITo72, ZOREE., K
OHFRTE 12 LW BERRL L7=SCGIEM: & % IV ZEDLCIZ
IR/ — 5 CTIIMSP-20 LRV = R L ¥ — 5 %
RULMEREDR S D DD &/ 3T — 8 FETIEMSP-20%
TS ZRNX —HE AR LT, AL E AT 022
WA E—Z U AREIZEY, KOHIRAE L7z —t—4h
HFERSIETERIZ, IV ILEAVHLDONRTAREL, B
FRE AT DNEME IR R W A& T DRI LN ~H
ADLRTWZENEREE 2 LV, BEFSNDHSCG
O EMERBREDLCE B 352 LT LT,



T BT
€229

Evaluation of visibility of color under a range of spectral illumination using
physically based spectral rendering images

— Comparison of reaction times for colored handrail in the bathroom —

Taka-aki SUZUKI, Keizo SHINOMORI, Naoki MURAI, Yuji OZAKI and Shigeki NAKAUCHI
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Analysis services of thin films in Shizuoka prefectural industrial research institute
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A Novel Animal Model of Dysphagia Following Stroke

Naoto SUGIYAMA, Eiji NISHIYAMA, Yukitoshi NISHIKAWA, Takashi SASAMURA, Shinji NAKADE,
Katsumasa OKAWA, Tadashi NAGASAWA and Akane YUKI
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Development of the sake yeast which produces new flavors from natural environment

( 2nd Report )

— Small scale sake brewing test with isolated yeast —
Satoshi KATSUYAMA, Shogo AMANO and Kenji IWAHARA

In recent years, the sake manufacturing industry has still been in severe situation. Since, the differentiation of
Jjizake (local sake) has been strongly required from shizuoka sake manufacturers. Recently, new type of yeasts,
which play an important role for sake brewing, has been isolated from natural environment. These yeasts con-
tribute to the development for products which have regional and topical characteristics. In this study, the novel
yeasts suitable for sake brewing has screened from shizuoka prefectural natural environment. Isolation of yeast
has been selected by four-step enrichment culturing. About two thousands of natural samples (flowers, fruits etc.)
had been collected from various regions. As a result, three samples were same level of fermentation ability com-
pared with shizuoka prefectural original sake yeast HD-1. The twenty four strains isolated from three samples
and were predicted Saccharomyces cerevisiae by these colony formations. The nine strains selected randomly
from the twenty four strains were applied for new small-scale three-stage (hatsuzoe, nakazoe, tomezoe) sake
brewing test, which considered on concentration of alcohol taking from shubo at hatsuzoe. The sake brewed with
nine strains showed different quality from HD-1 in the point of low alcohol content and sweet-sour taste. The
fermentation ability of nine strains were lower than HD-1 at early stage of brewing. The low tolerance toward

lactic acid may be responsible for these characters.

Keywords : sake, Saccharomyces cerevisiae, isolation, small-scale brewing test
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Development of novel fermented food from Gelidium crinale

Kenji IWAHARA and Satoshi KATSUYAMA
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Development of base technology for medical robotic device (1st Report)

— Reports of investigation on robotic technology in surgery and

demands for robotic devices of medical service workers —

Ikuo ONIKUBO, Masakazu HONDA, Minako HOSONO and Tasuku TAKEI

Keywords : Research report, needs of medical service workers, surgical assist robot
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Development of an anti-Norovirus single-chain Fv for immunochromatographic test kit
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The method for assessment of figure of crepe on the toilet paper

Yusuke SUZUKI, Shinichi TSUTSUMI, Hiroyuki FUKASAWA and Hironari KINO

There are many toilet paper mills that make toilet paper from waste paper in Shizuoka Prefecture. These
toilet paper mills want to improve product quality. The softness is the most important quality of toilet paper.
The softness of toilet paper is very influenced by surface micro asperity that says crepe. In this study, we aimed
to reveal the influence of crepe on softness of toilet paper. We examined method for assessment the figure of
crepe in this year. As a result, we found the following.

(1) The percentage of amount of crepe on the toilet paper is nearly equal to the percentage of elongation after
soaking toilet paper in water.

(2) We could measure width and height of the crepe by observing cross-section of toilet roll under a micro-
scope.

(3) The surface roughness tester has the potential to measure surface figure of the crepe.

Keywords : Toilet paper, softness, figure of crepe
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BOERE WETE SRR
The Research about the New Evaluation Method of Wood Pulp in Paper
(1st Report)

— Qualitative and quantitative analysis of LBKP and NBKP, and evaluation of drainability —
Chika KAWABE and Hiroyuki FUKASAWA

NIRS (Near Infrared Spectroscopy) has been applied in some fields such as medicines, chemicals and ag-
ricultural products. In this report, NIRS was applied to paper sheets to analyze the contained pulp (LBKP
(Laubholz Bleached Kraft Pulp) and NBKP (Nadelholz Bleached Kraft Pulp)) qualitatively and quantitatively and
to evaluate the drainability. Fiber identification of LBKP and NBKP could be achieved by PCA (Principal
Component Analysis) of NIR (Near Infrared) spectra. The content of LBKP in the mixture of LBKP and NBKP
could be determined by PLSR (Partial Least Squares Regression) of IR (Infrared) spectra or NIR spectra within
relative errors of 7.7%, and NIRS could estimate more precisely than IR spectroscopy. The NIR technique is
faster than staining techniques, and does not require special training. NIRS could also be used to estimate the
drainability of LBKP; that is, the predicted value was very close to the measured value. If we could have tested
a wider variety of samples, if we had more time, and if we could have optimized the analysis condition, it

would be possible to estimate more precisely.

Keywords : NIRS, PCA, Kraft Pulp, qualitative and quantitative analysis, drainability.
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Assessing the recyclability of dry toner printings

Hiroyuki FUKASAWA and Yusuke SUZUKI

The ratio of digital printings, which include toner and inkjet printings, in commercial printing market

have increased in recent years. It is inevitable that the share of digital printings in recovered paper will be raised

in the near future. There are fears that increase the amount of digital printings in recovered paper causes trouble,

e.g. growth of effluent load, increase of dirt and low brightness for recycled paper, to recycling process in paper

mill. In this report, we tried to assess the recyclability of dry toner printings. The method for the assessment

of deinkability of dry toner printings was established and the evaluation criteria for paper recyclability were de-

cided. Moreover, we considered the mechanism of deinking process for dry toner printings in recycling process.
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Developments of advanced coating technologies
— Optimization of PVD process for reduction droplets by Taguchi method —
Makoto TAKAGI, Kazutoshi MOCHIZUKI, Hirohisa ENDO and Takayoshi TANAKA

PVD(Physical Vapor Deposition) coatings often are used to die-molds and machining tools for improving
hardness, corrosion resistance and wear resistance.

Last year, we reported that a chrome metals bombardment compared to titan metals bombardment of pre-
process of PVD was possible for decreasing the droplets induced defects of coating thin films.

Then, we tried to reduce the droplets by optimizing the PVD process conditions, such as chambers pres-
sures, arc discharges currents and applying bias voltages.

The optimization of PVD conditions for reduction in droplets are performed in terms of analyzing the

surfaces of films deposited with 9 PVD conditions using Taguchi method.

Keywords : PVD, AIP, droplets, coating, Taguchimethod
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Quality Change of Used Papers as Material in the Recycled Pulp Manufacturing Process
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Development of a test jig for electronic devices inspection using
an insulated metal material

Masayasu SUGIMORI, Hirofumi YAMADA and Shigeru HASEGAWA

We measured and evaluated the noise reduction performance, especially, pin to pin crosstalk properties

for IC sockets constructed by insulated metal material (KCF). As a result, the IC socket itself showed the noise

proof property when the base material of KCF connected to the ground appropriately. In the 16 pin DIP type

IC socket, the frequency of 200 MHz or less showed the noise rejection performance of 10 dB or more.

Keywords : noise reduction, crosstalk
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The effect of cutting force on accuracy of shape for titanium alloy (2nd Report)

Hirofumi OOSAWA, Sosuke KORENAGA, Toshiaki UEMATSU, Yoshinori ITOH
and Yoshiyuki NAGATSU

Titanium and its alloys are very useful industrial materials because of their superior properties of light-

weight, high strength and corrosion resistance, etc. However, the other mechanical and chemical properties, such

as low elastic modulus, high chemical activity at high temperature and low thermal conductivity, bring difficulty

in precision machining.

In this study, in the end mill cutting of Ti-6Al-4V alloy for rib, the effect of stiffness on the accuracy

of shape profile was investigated.

The main points of results are as follows:

In the case of machining the workpiece rich in rigidity, the roughness of finished surface and the devia-

tion from the tolerance of straightness was decreased with decreasing cutting force, because of decreasing the

deflection of cutting tool.

Keywords : Ti-6Al-4V alloy, end milling, rib, accuracy of shape, cutting force
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Effect of cutting process on machinability of Ti-6Al-4V alloy in end milling

Toshiaki UEMATSU, Sosuke KORENAGA, Yoshinori ITOH, Yoshiyuki NAGATSU
and Hirofumi OOSAWA

Titanium and its alloys are well known as typical difficult-to-cut material which has high strength, low
coefficient of thermal conductivity, and high chemical activity at high temperature etc. Therefore, the cutting of
Titanium and its alloys have been used a large amount of cutting fluid for lubrication, cooling and chip disposal.
However, the environmental problem and increase of processing cost were caused by using cutting fluid.

In this study, the effect on the cutting process by using minimum quantity lubrication (MQL) cutting or
removed the cutting fluids (cooling air cutting, dry cutting) in end milling of Ti-6Al-4V alloy with several type
of cemented carbide was investigated. The effect is mainly evaluated by the machinability, such as a cutting
force, chip flow and surface quality. As the result, the machinability of MQL cutting with TiN coated carbide
tool is superior to other process because the cutting force was not increased by supplying oil mist. In dry cutting
that was not obtained cooling effect, it is necessary to adopt a cutting tool having high oxidation resistance or

the cutting condition with low cutting force.

Keywords : end milling, Ti-6Al-4V alloy, dry cutting, MQL cutting, cooling air cutting
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Machinability of Ti-6Al-4V alloy with several kinds of machining centers

Sosuke KORENAGA, Hirofumi OOSAWA, Toshiaki UEMATSU, Yoshiyuki NAGATSU
and Yoshinori ITOH

Titanium and its alloys are applied in various industrial applications due to their high specific strength
and corrosion resistance. However, these alloys are well known as poor machinability materials compared with
carbon steel. These alloys have low elastic modulus and shear type chips are tend to be formed, these properties
cause vibration during end milling when machine tool doesn't have enough stiffness, which induces sever tool
wear. Machinabilities of Ti-6Al-4V alloy with three kinds of machining centers were investigated in this study.

When Ti-6Al-4V alloy was machined in low cutting resistance, there was little difference between ma-
chining centers, and it showed better machinability. On the other hand, influence of machining centers on
machinability was increased with increasing cutting resistance. In case of high cutting resistance, vibration dur-
ing end milling was prevented by suitable machining center, which led to less tool wear and better chipping
properties. When cutting condition is modified, it is important for better productivity to take machine tools into

consideration.

Keywords :
F—U—N: ZURIVINT., FHE4, vv=r T X

End milling, Ti-6Al-4V alloy, machining center
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Estimating the refractive index distribution of transparent plastics
using a Shack-Hartmann wavefront sensor

Masaharu NAKANO and Yukihiro OHTA

Keywords : Wavefront measurement, Refractive index distribution, Transparent plastics
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Laser processing of polycrystalline diamond using picosecond laser pulses
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Development of hybrid woven composites controlled vibration property
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Improvement of Accuracy of Thin-Sheet-Metal Bending
by Femtosecond Laser Peen Forming
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