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Development of Self-Powered Wireless Sensor Module
— Application to small wind power generator monitoring system —
Tasuku TAKEI, Kazutoshi MOCHIZUKI and Kiyoto IWASAKI

We had taken request from an industrial company in Shizuoka prefecture for the improvement of its own
product, the small wind power generator, for the monitoring of operating conditions. Since the monitoring equip-
ment should work independently in outdoor, there remained problems in wiring, power supplying, and mainte-
nance. In order to solve these problems, we have developed a wireless sensor module aiming for maintenance-
free with environmental power generation technology and energy saving, making it easier to place sensor nodes
by radio communication and miniaturization.

We constructed a data server that collects data obtained by the wireless sensor module, and realized easy
visualization by linking it with a mobile terminal such as a smartphone. Demonstration tests were conducted
with the cooperation of the company, in which the performance of the monitoring system for small wind power

generators and industrial LED lighting fixtures was evaluated.

Keywords :
F—U—K R,

Wireless, Sensor, Network, Energy harvesting
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Development of Laser Sintering Method for Fabricating
the High Functional Coat (5th Report)

Hirohisa MASUI, Hiromitsu SUZUKI, Kenta AOSHIMA and Toru WATANABE

Keywords : Laser Sintering, Powder, Functional Coating
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by means of infrated microscopic imaging analysis
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Optical performances of a diffractive lens as an optical element for lighting
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Influence of the refractive index dispersion of lens materials on image sharpness

Toshihiro TOYOTA
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Flatness evaluation using 3D digitizer and CAT software

Toshihiro TOYOTA
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Examples of evaluation of Surface texture using white light
interference measurement

Wataru YANAGIHARA

Keywords : surface texture, white light interference measurement
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Development of functional

Heda Tachibana yogurt source
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Development of dried konjac with a novel texture

Kenji MIYAKE and Yasushi KURASHIMA
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Methane fermentation of food waste

— The effect of deodorization system for pretreated device of methane fermentation —
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and Mitsuaki MOCHIZUKI
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Methane fermentation of food waste

— Efficiency of methane fermentation of waste oil pretreated by oil-degrading microorganism —
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Methane fermentation of food waste

— Optimization of pretreatment method for methane fermentation of solid organic material —

Daisuke NAKASHIMA, Keita MUROFUSHI, Kazuhiro OHTARA, Hidenori MATSUMURA
and Mitsuaki MOCHIZUKI

Keywords :

methane fermentation, food waste

F—U—R : AXUFEEE, AR

1 ECwiC

ABFFETIZ, AZFEEEZATD L THRIZR VR
EEITDHEE 0%, HOOUDEMEFIHL TR
SHLRMLHE FiEZ BRIl D, ZRETIZ, +
BT MM KO ET A 3 W b S D Z &2 e
L7z, AENE, ZORTLEL I D i 7epH,
HWREMORFEIT o7,

2 Fik
REGFEEHOTT NELTHIROTE Y7 —K (LA
TRF) #7—R7atyhCHiL7-boz v,
RFE20g% 78 84 /K 180mLIZSRBSH, R Lo HEIR
RN T3 CICRIRLZ, 1 HICLE, EODBETS
ZETHLERE AR L, o7 B KB K 180mL
TNz CHLVBRZ ke LT,

AT (%)

B 5
pH

X1 pHEOTELE - HHYEINE
O af s B A7 B4 ol UL ik

R 7epHEMRET T 5720, WBEHROpHEZNZ 1L
4,5,6, 7TIZHIBIL7-, @KUTME RGBSR (3047 M@
K%, 30401 1k) EfkHIL, BREIITE YR —F
1 g7=01Z50mL/min/g-RF&LTZ,

Fo, RBERIBRGMIERGTT 2720, BREEZ
NEi50,10,5, 1,0 mL/min/g-RFEL TEBREZIT-
7o pHIZZKMZ (BN L7-1% TpH 6 ~6.51ZFH L7,

ALEET 4 B FRkREL. 4 BROSS (FRilFEE M)
DWW RNEAIRLER, 4 HHETIZEIRS 724
HIRHDOTOC (RAHRBIKSE) Oitxt &z A0
I F LU TR L7,

3 KR
1 ZpHEA 1O A AL R ERF&H 720 O A F ) [A]
IN&Z T, A= - AP ENIEILIZpH 5 ~

300

o]
o
=

(]
=
=]

A7 B T i

150

(mg/g-dry)

100 7

50

6 7



BRRR TN AT TR 58105 (2017)
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Development of Scratch-resistance Coating Method for Coniferous Wood

Masayuki WATANABE, Atsushi AKAHORI, Kenjiro FUJIINAMI and Satoshi SAKURAGAWA

Keywords : Scratch-resistance, Coniferous Wood
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Materialization of aroma extracted from various roses produced in Shizuoka City

Rie YAMASHITA, Kana ISHIBASHI, Makoto SATO, Satoshi KASHIWAGI and Katsumi TAKADA
X —U—R : NTOEFY, WEKKKEE ., 7—A/K, 3,5-Dimethoxytoluene (DMT)

1 iz
BPESMOFVT, MEEOREWEFEELHEL, WEZ
FATDHEFZENZD, LTI, ZOFVERILT
TR R E IR LW EDEER LU,
AT, BRED [TOFEY | OFMETENL
7LD SVFEFELT, NTOIOFVMNT, FVO
B () . BIOFOORBIZSWTHET 5,
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DADNEIDIZT, KEESTZATARTF v N—N
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TENDELHESNTWDY, N THRIESHA
FTEFEDZLDBNAT VYR T f— = ZDZRMTHY,
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I v—=Va-uUAf¥L (SEMEMLE R _ S
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Comparison of Compressive Forces Caused by Various Cannulated
Cancellous Screws used in Arthroscopic Ankle Arthrodesis

Satoshi KAMIJO, Shogo TANAKA, Tsuyoshi MANO, Tsukasa KUMAI and Yasuhito TANAKA
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Journal of Orthopaedic Surgery and Research, Vol.12, No.1, 1-9 (2017)

Keywords : Ankle arthrodesis, Cannulated cancellous screw, Compressive force, Talocrural joint,

Miniature pressure sensor
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Moisture Contents and Water Activities in Chinese Tea

Namiko IKEDA and Takaya WATASE

TR, 12277,

9 —14 (2016)

Keywords : Camellia sinensis, Chinese tea, moisture content, water activity
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Study for the coniferous use promotion in Shizuoka

Injecting Agents into Lumber by the Sap Flow Method for Flame Retardancy and dipping for ant

wood-proof.

Atsushi Akahori

AIMFEAE, Vol.43, No.2, 106—110 (2017).

Keywords :
Sap flow, Dipping, Diffusion penetration

Cedar * Hinoki, Boric acid, Phosphoric acid, Incombustible * Flame retardant, Antiseptic ¢ Anti-termite,
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Formation of quality indoor air in wooden buildings with domestic wood

Rie YAMASHITA, Satoshi SAKURAGAWA, Yukie SAITO, Hiromu WATANABE,
and Motoi YASUMURA

H AR 55258, #5638, 525, 86-97 (2017)

Keywords :

Indoor air quality, Wooden building, Domestic wood, Woody aroma, Terpene
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Lactic Acid Bacteria Specific Flora Analysis for Starter Culture Selection
— Starter Culture Selection for Fermentation of Soba Sprout Extract —
Hiroshi TAKAGI, Toshiya OHTA, Keita MUROFUSHI, Osamu YAMAGUCHI

Denaturing gradient gel electrophoresis (DGGE) profiles of PCR amplified V3 region of 16S rRNA genes
were used to microbial flora analysis. In this paper, we have developed lactic acid bacteria (LAB) specific flora
analysis method based on typical PCR-DGGE protocol of total bacteria flora analysis. LAB 16S rRNA specific
PCR primer pair was designed and used to amplify LAB derived 16S rRNA gene from fermented soba sprout
extract as 1st PCR. After that, V3 region of 16S rRNA gene was amplified with GC-clamp using standard
DGGE primer pair for total bacteria as 2nd PCR. LAB derived DGGE bands were selected and condensed with
Ist PCR process which enabled to detect minor LAB such as Leuconostoc citreum in the fermented soba sprout
extract. In addition, the electrophoretic mobility of those LAB derived DGGE bands were not affected by 1st
PCR process. The results showed that our method is quite effective to analyze LAB flora in fermented food to

identify important species and to develop LAB starter culture for fermentation.

Keywords : PCR-DGGE, fermentation, lactic acid bacteria,
¥—U—R : PCR-DGGE, %8, FLEEE. BT

flora analysis
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SMIHER 2 I A ISFAE T D728 PCR-DGGE:
CHLEE I A R ISFRAT T 572D 1TiE, FLER TR SR
HIFRNT A TO LR DD,

ZICAMIIETIE, IR /IR 2R TE F A% —
4 — FLIE B B IR 0D 7= 6D D FLIR B B AR ) 1 #EMRAT T4
DOHEFE AL LT, DGGED KBNS R AR TR
FLIE B B RN B S R 2 FE M S D720 A At
GE LT BUR TR LR BEIE T, FLIR I O B DAL T
IR THNE T2 2 BeEPCRIED B R 1T o7, &
7o, BB LI FIEOGINEEFHE T 572012, FEY
PRI T 2D LS TR T 35T A I B A — R I R
Mr PiEE el LTz,

2 K
2.1 ®#E
SBHIE, (k) R TaEsifErr (FidRE L

M) KBS R IEY NI A, FE
[ o IR ES BTN E B RS ET-H 0
THYY | R DFEEERE T £ TRIFIERIRL |
P ET20COM B TIRAFLTZ,
2.2 FILEEEDSTHE

FE%E1 H HvD 5 H HETORBET X A% L H A
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R T- R =X A2 iR AR AL, HoN 7oA
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20,000 X g, 243 LL, BEREE T~y REIY
L7z, XLy MiRiRE £ ClfEstE, TEIiILSK-
100G ((#K) by2ro i) ZHv, 1 5 Mo s
Z 1 MDA 2 — SV EEE A 3 El0IR LTz, B
L7~ RMZ100 1 10010mM Tris—HCl, 1 mM EDTA,
pH8.0 (TE) %Mz, 4°C., 20,000Xg, 1 4zl
L. kRiE&EILL, DNAKHHRE LT,
(3) 4/ ADNAD K B

Sy Bl 7= FLIA B 7 1 R B = RO DNAFL Hl HH 80
u N7 = =)/ 7aai)L LS Iz TIRMEIZ,
4°C, 20,000Xg, 547U T EiGA80 u Bl L
Too ZTAUZL/1080 3MERET MU LE2. 55 ED=#
J—IVEMZ T, 4°C. 20,000 X gT305y M LIz,
A 100 1D 70% =4 7 — L THEHL, 4TC,
20,000 X g, 5MELLIEE, mLhT/ R —2—
THIEEL . 80w IOTEIZIAMEL., 7/ LDNAY 7L e
L7z,

K1 FFRETHERALEZPCRSFA~—

T i HTARS] (5—3") &
27f AGAGTTTGATCCTGGCTCAG 16STRN A {7 - figHT
1492r GGTTACCTTGTTACGACTT 16STRN A {7 - figtT
Ec338f  ACTCCTACGGGAGGCAGCAG — fis i AT
EUB2  GGACTACCAGGGTATCTAATCCTG — it R AT
LactS$6  ACTCCTACGGGAGGCAGCAGTAGGGAATCTTC Lk B SR Ao b
LactR9  ACGTGTGTAGCCCAGGTCATAAG T B IR iR
EC3386C  Geia CGOGGGGACTCCTACGGGAGGCAGCAG  DTCE
Ec517r  GTATTACCGCGGCTGCTGGC DGGE




2.4 4SYBEU7-SLERHE D 16SIRNAES F DR

OYBELTZFLER T DODNA H 7 /LB O PCREGIRE I
KOD-Plus-Neo (HFE# (BR) ) v, ~==7
> TiT o7, PCR KJ&HI21%2720 Thermal
Cycler (Applied Biosystemsft#) Z vy, Z8PE498
CTI0f, 7=—Vr27%50°CT308, HE%E68CT
60 DL THEEL 7=, FLERFE D16S rRNA #Eix 1
(#11500bp) DHANEIZIT27TF B L TN492RD T T A~ —
ok (1) M. PCREJGA30Y A2 NAToT=,
2.5 DNAMEEERH| DFEYT

2ATHIE U7 PCRISIHR T4 ) — LA L A8
Bt L — I ARG EPCRESIC W -7 T~ —
TohdO—JLEH1Z, BigDye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystemsfh#) Z T
17V, BigDye XTerminator (Applied Biosystemsft#il)
(CEKERIE% . DNAY — 7 =% —ABI310 (Applied
Biosystemsfl:#4) Z FHNCHE AR H 2 it L7=, AHIF
PR =TI A N NZBWT, — U AT K
DIFH T EERL G A W2 BLASTNAR SR 21T -
77
2.6 HUBMEBRSFTA~—0ORE

R EN T T4~ —2Rit 35720, DDBJD
ClustalW**Z FIW T, 7BEL 72 LBE B 0 16S rRNATE
B CRIFSIVTCWDESIZ R R LT, Al o JL e
Bz %G L7=Probe Match*? 125> T, RIFHECHIDH
HILBE O I — BT DB OB E1T o712,
2.7 DGGEf&#T
(1) AT kO 16SrTRNATE R T~ D V3-VAGEIK O 1

g

FEEETIX AODNA Yo7 b M kD165
rRNAJE AR DOV3-VATEE (K1500bp) Z R 572
WIZ, Ec338fB L OEUB2E 7 T4~ —(ZHW, Ak
IZWE-TPCR & T-72, PCRECSIE, ZME%98
CTI0R, 7=—Vr 27 %58CT308, MEZ68CT
30RO TI0Y A7 NMATH T,
(2)  FLEEH H Sk D 16SIRNATE G T D V3-VTHE I D5

P HE R

FEEETX AODNA Yo7 b, FLEREE kD 16S
rRNA 85 FDV3-VTiEl (K9900bp) Z34RAYIZHY

TR T R v 5 —
€

T3 A7-12, Lact-S633 U Lact—R9 D .1k B =R
TIA~—& A, FIRICHE > TPCREGEFT 272,
PCREC M T, ZMAE9ISCTTION, 7T=—V>7, HE
%#68°C T30 DEIFTI0H A7V EhE L7z,
(3) DGGEfi##T

DGGEIZHV S 16STRNAEAR 7OV (KJ200bp)
OEEIZIL, GCIT> 7 %A+ LTzEc338f-GCE L U Ec
S51Tra7I7A4~—ICHW, TENENDT T4~ — D
FEIREEDN0.6 u MIZZRD IR ETAR L 7=, 2.4%
FO2.70(1), (2) THIREL/-PCRIUGHK A 4 ) —
JLE TR 72 028 LT, BRRIZHEL TPC
R KSZEIT>72, PCRIIGIZ, ZEMEZE98CTI0RD,
T ==V 7 %62 CTI0M, MEA68CTI0RDSM,
TP ANV EML Tz, PEIEL7-PCRISIRIT =4 /) —
IR X ARSI . DGGEDY 7 L Lz,

BRIKENCIZDCodes 27 4 (BIO-RADH-EY) %
FERUL. KEVVITZEMER (100% : JRFE 7M. AL
LTIRA0% (v/v)) OUREABLA30%~60%I272%
JOCHREILIZ 8 %R T ZUNT IR N e~=aT )L
WOIZFRSRIL 72, DGGEIZ1 X TAEH T, 60°C. 150V
DM CARERIAT o 7=, TKEN% D7 V% SYBR Green
I (ZH744 () #) THEL, DNANVEZE
R L7,
(4) DGGET4yBfEL7=DNA/ S R DT

TKENE D7 LINHEDNANR U REGID L, I L7
100 p IOTETHEHFLZ%. 1 mmX 1 mmfEE
OWr iz PCREUSHRIZESEMZ . #HMELT-, 1V
HIL7ZDNARU R RO 16S rRNA s+ (K1200bp)
DOHEMEIZIE, Ee338f L O Ec51 7127 T4~ —IZ WV,
AR IZIES>TPCR SEITo72, PCRISIZ, ZME
#98°CTIOR), 7=—U 7 %62°CT30R), {HE468
CTI0RDEMTI0OVA 7 VKL=, HEIEL7ZPCR
BOGIRIE2.5 L [FIRR I HE SR AR 21 T o 7=,

3 &R
3.1 ABEOHBELBEOHEE

T NI AN G ILER F A G R 258K S BEL
apn=—n, BIRBIER I ORISR O RN
R D25 6 BRARINL, £ ZD16S rRNATE

¥ 1) KEESTHFAZEATE X ERE A Y T F stz #— (NCBI) : Basic Local Alignment Search Tool.
http://blast. ncbi. nlm. nih. gov/Blast. cgi (2013. 10. 307 71 X)

#2) DDBJ : ClustalW. http://clustalw. ddbj.nig. ac. jp/ (2013.12.2727%&2R)

#3) Ribosomal Database Project : Probe Match. http://rdp. cme. msu. edu/probematch/search. jsp (2013.12.27 71 R)
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(R F DHRIERL SN2 ~To, MRS MR L T2 &2A,
720 6 FOHRE EHEES NIz, £z, DBELTZHL
BB D 16S rRNAE(E DV 3 fEIKZPCREENE L 7-DN
ADDGGEFERZK 11”7, L—r1&L—230D
NUROBENEITITHEL TR, R ISR E L 72 B
WX BIRIRE CTh-T272 . ZHHDOFLEARE 1Z16S rRN
ATBAR - DOVIFEIRZ %} 5 & U7=DGGEMEMT C 4y Bl ol fig
ThHHIEDHERI N,

1 2 3 4 5 6

X1 HEEILBEDODGGERR

L— 2171, S4-4(Leuconostoc pseudomesenteroides),

2, Al(Lactobacillus plantarum), 3, C1(Enterococcus
casseliflavus); 4, C2(Pediococcus pentosaceus),

5, E2(Lactococcus lactis); 6, E3(Lactobacillus brevis)
7y aNITHEE S - R FR

3.2 IBEBRSIMv—DEE

FEEEY N EE I R D S FEL T FLEE R 6 FED 16S
rRNATBAR T O IEFLS T — 205 B RS DR AT
STV ERRL (F—2REFH) . 1077
A~—Lact-S63 XU Lact-R9%Z %5+ 7=, Lact-S633k&
RLact—-R91Z Lactobacillales D FEUERRE DH H81% L)

WIER—EL, 9T% & 1 \HE N T—H Lz,
Lactobacillales% < Ml B O FEHERRIZ DWW TR SE SR
— BT HEEERRIT8.5% T THY, 1 HHEGEWTHI1
% ULd—E LI EM RS LT,
3.3 DGGEIZL5FEET% R D #ARHT

FEEF N FEE T X AD FEER TR 51T D1 3 DAL
[ZDOWT, DHHZ XS & LT fif b & FLIE B D A% Xt
BLUTRITCRMIEL 72, 2 DO R DEE (2.7(1) .
2). 3) ICXVRBL=PCRILJE#ZDGGE THENTL
TR 2127 F, PCR-DGGEEIZ X5 — il &
fEMNTCTlE, FLEERE O/ RO, Pseudomonas &<
Leucobacter&, WpWNAEFE (Enterobacteriaceae) 0
MRSz, ZNOOFE U OREIL, %
BEDSHEL (T DN TN N FREEAGI<AR > TV ZEN D
o, —Ji. ILEEICOWTIEL, BENETIZON
TRV RFRENGRS 2o TNDHIEND, FEEIZL ST
FLIE TR O W #Z H O HFN SN 52 LD i S
7= Fo, BRHESNIANUROELIT, SHEZ X GE
L7 fRAT CHRERR SV TN, Leu. citreum |3 FLIEE
IR R E T TR TR C&iehorz, L
L. AEFEIEY ASFEEET X 2005 BEL - HLBEE 05
BLb. brevistE. casseliflavus| 3 LI B S P 4 #5 7
Hrebtisinzinote,

4 BE

AR Y S FERE T 2D BEL T2 6 O FLER F
DL 4 FEOFLEEHE SPCR-DGGEL TR i S 7273,
Lb. brevisLE. casseliflavus|IfE S e -7-, ZD
2FEDHAMEE T HBE =T AP CHEHEIC HDOLEE N
Mg, B TE R EB LD, KR E
IZES THBECET=DIL, ZNHLOIMEBEFTLR
TWVWRAETHY, ar=—JRROEVNLBEL T

£2 RIFEYAREBEIXIADOILBE BRIV SEES N EE
GFRFIMERR R = 7 A N " CD16STRNAE S T~ IEF B 0D B4 it 5

Eal &4 A4t 1 AccessionNo.  FH[RIME (%)
S4-4  Leuconostoc pseudomesenteroides ~ KF879157 100
Al Lactobacillus plantarum KF192886 99
Cl Enterococcus casseliflavus AB681222 100
C2 Pediococcus pentosaceus NR 075052 100
E2 Lactococcus lactis JX119011 99
E3 Lactobacillus brevis F1532366 99




iR T R v 5 —
€=)

FLIR SR AR AT -kt AT

30% Lb. plantarum
Leuconostoc citreum
Leu. pseudomesenteroides

Ped. pentosaceus

L2 Pseudomonas sp.
Al . Taptic
i Le. lactis

Leucobacter sp.

~ Enterobacteriaceae

60%

1 2 3 45 6 7 1

2 3 45 6 7
FEEERFRE] (day)

K2 ZEEcxABERRIZIITADGGEMRR
RE WRORERE=F A+ TN HDNAZ I L, fhH L7-DNA%Z £HIE % x4
ELT=fEfr () &HEEEAXSE L-ftr (B/) TRMEL7=. L—2Mix
FLEEE B OB 2 &teA U P ADGGER~— 1 —ThH 5.

ERERE (day) M

Mol EBZ BN,

MEHVRBTIN T, SRR B S R Ol
M e E  (Pseudomonas)g) EEINT HIENFNGIL
THEYY, AEOREETXF RATB W TH RO E#E A
bR S Tz, ZNODOMEIZFLREIZ K> THERE
SNDHIEICE ST, B HflSh To<b LBz
bivd,

LA I A M CIX, FLBEO N RO &
DRRHHEITZ, DFEY, R8Tkt L7 LR F R
T IA~— LR E RN R BT ISR 2 ThHZ L
DHERS NIz, ETo, AR FIEICE ST,
— R AT IR TR\ Lew. citreum D3 S
NI2ZeEND, Wl HDLFIE DI WFLEEREIZD
WCHRIHTEAZENRBINT, ZOHEZ, — &
A B AT L [R Cok B S F CRRAT CX A28, vk
DIRFIEEME T HIENTE, SRR Z1TO28
INFIREET2 D,

Leu. citreumNIERIEIZL > THHECEo 2R
RELTIE, BEREORENEZLND, —HKIIIZ
Leu. citreum|3fKIE CHYFEL LT WILEEEE &L THID
AITEYY | AEIOERIRE CIItoOILBEE L~ T

BVRERY, GBECERINSTDELEZLND,

FERER S S H YD S E 1T 72 > T2 BRODGGEIZ KD B

HARHTAE RO ZBENIHECHT L TREDOH I ML,
i E DR ENICHF G T OUREEZ I TEObDLE
AHND,

5 Fiw

FEEIEY NI X A5t G L LT LR T D 4y B &
DGGEIZL DR T 21T o1z, £7, FEETZF AN
HMRSFE KB iz W CofE D LR # & 2y BEL 7=,
BNTIZEMEZ R ELTZL O EFLERE D 22Xt 5
LLTEb DD 2 FIAAATU Y, FLIR R R P #E AT 1T
DOWTIFITZ R T 572012 2 BEREPCRIEZHTH
ZBARE L. FOENMEEFANLT-, BB DR
D, RS ARE IR COLBEE T LELTM
EWHEDEBIZASC LT, £, FLERE RN E
EBINTICEBWT, FBlFIEICEY, kESMmEo
B WESRATAE R AR I CED e R LT,
W BRI O N T I E M B IS HEL TR — 2 —
LA BEL . EREOREEE LEEORIZINE
JISHTHZET, BBEE L ECT DI ENIIFESILD,

BEE
AHFFEAEATOIC Y 20 BRBFE R T 720 7ok
KEHA D TRRYEATNIE# L E T
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Tool wear characteristics in ball end milling of Ti-6Al-4V ELI alloy
— Relationship between tool-workpiece contact region and tool wear —
Sosuke KORENAGA and Masakazu HONDA

Titanium alloys are applied in implants for surgery due to their high specific strength and corrosion re-
sistance. However, these alloys are well known as poor machinability materials, severe tool wear tend to occur
in end milling of these alloys. Severe tool wear may result in increased machining cost and unacceptable sur-
face roughness of a workpiece.

In addition, implants for surgery have various inclined or curved surfaces. In milling of these surfaces
using ball end mills, contact region between the cutting tool edge and the workpiece surface are changed with
tilting angle of workpiece surface. Therefore, it is probable that change of tool-workpiece contact region influ-
ence on wear characteristics of ball end mill.

In this study, ball end milling was carried out using Ti-6Al-4V ELI alloy which were tilted various angle
in order to investigate the relationship between tool-workpiece contact region and tool wear. When tilting angle
of workpiece was 0 degree (center of cutting tool was contacted with workpiece), cutting force was extremely
high in comparison with other tilting angle, and it led to severe tool wear. In milling with 5-axis machining
center, it is important to avoid contact between center of cutting tool and workpiece for better productivity. In
case of 3-axis machining center, tool-workpiece contact region is not controlled, it is necessary to find out cut-

ting condition to reduce tool wear when center of cutting tool is contacted with workpiece.

Keywords : Ti-6Al-4V alloy, ball end milling, tool wear, tool-workpiece contact region
F—U—R: FHAE, BT RUVINT, TREEFE, THEEHHIM OBl i
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DTS,
YA

ZolH, YIHI THEOEENEMET, F
IFROLNZRWREREOBGNAEL, ZIETD
i GIENC B 92898720 Tk B B e Yl ENz s
v ralipas il £l S 2w b e ¥ A AV S W] NTET Rl
HICHA OB GEL T, MTRE (UH T Eo#hx
77) \ZLo THRHIB L3 D WO ENETHZ
EMZETOND, BIZIE, K2R T X578 dhif
DOEIEIEITHSE . [ 2 ad Il TR TITgsisr o
L5720 I OERINEEAERSERN
WZEDUIHIM TS, ZAUTHKL, M 2bDAn T
B CIIBHIM ORI R ZN D, HME AL HUH]
D Tbid, mffize 5 ffiliE o TR CIiX, G|
TEFIIWEIM 2T 52 8T #HIA &N O #Efilk
NEBEZALEICHE T D0, Zeffizs 3 i o T
VEREAR TlE . BRHIAE & K DB 8 A A

HIENTEY, UIHI THOBEFERGIMGEE L K
(ET ATREMED IV,
B TE i
l Q IHITE
R

S HERIF
X2 HeeESRN T OB

L7z~ T, A B SIHN T T L A ERE
DT UKW IEZR2 N T2ATO 7201 20%, b7 &
(ZEZoTET D L REDOEFRELZHOLN ORI
ERL TEBERDHD, TITARMIETIE, FH~
e =R RN aRI ) NS hab STANGNEE 32 11l > Rt 1 S/ B
B oML E D IH TR ORI KT T REIZ O
TR 2,

2 Fik
2.1 EBRATA—ROFEH

R TIE. EBEOAL I NTITob A
T G HIIN T4 AR 23 S 72 D95 IR & F TRk
b LU T B ORI &2 2L S HIETHELL,
BEHIBT ORI, #EEIA S OIHI T ok e
TRED 3FEFHE/RDIDITRINL 7=,
S fERHME 0° : UIEI T HolEEEL (EH) 23
b &pEfd (X 3 a)

- ERHE30° ¢ BIHI T B EERHLGE O E R A
WeHIpf LRk (X 3 D)
- ERMA60° 0 BIHI L EOEERFLDIE VD E R &

A JE R ST EI RS E R (X 3 ¢)
7ok, BREIMICIRER S M E T I AW T

WATI-6AI-4V ELIG 4 (LT, FHU54) ZHW
7=,
a. fA#IH0° b. @ #}H30° c. fEF1H60°
f.cbsoo

B3  AHFFEDOIM IR

2.2 GIHIINT3EER

FEBRAEE OS2 X 4 1R T, TR 3 il
HIEOSNI TG~y =27 rZ V33 (7 5 2
ERT) Wz, BIHI T RIZiE, EAR6mm, 2K
T(AL, TONTZ—T 4> 7 NS - A 4RO R —
JL R MS2SBR0300S06 (=2~ U7 /L)
ZRWE, 2307 . 30° . 607 @ 3RO
HIM 22 1R T EIHIS TN Lz, T oY)
HITHEICER 35 (WHID) XOIHEIE) )5
9129AA (HAFAZ—M) THIEL. 41277 x,
y. 2 MOE SO TFAL 7, BIHIN Tz
SWTIE, FUZLvAraAa—F  VHX-900 (#
F—TUR) LHBEBLO, REHE - EEie i

SV-C624 (R RI) Ik AR EHLESHIE TRAEL
Too 2k, REMHIOWPEFMIZK 4 1-dT LED
KO MERFMELT,



HeHIAL

I = Y\T/x

B4 FREBREESN

#1 YIHIINTIS&M

BeEIM R A 0°0 30°, 60°
Eifih o [AldEE 4,000rpm
—HN&H7=0H DiEY 0.04mm/tooth

W SimuhAZ  0.5mm

vy 74—F 0.5mm

B 2R X o e

SIRI B %382& 10path)

2.3 T REFEONM

BIH T EOBEREFHmIL. X5 IR XICUHI T
HOJEN B IO E RN ORT HIZ BT D i KEEFEDE
TR AraAa—TF  VHX-900 (fRF—x %)
THETDHIETITV, HRAIA & BT T B Ol fr &
PSE)HI T B oD BERE AR M R IE B>V TR L
7=
3 MRBLIUOEZR

FH AT UI% O T HEEFEEEX 6 (27T,
T EEEREEIL, A 0° | 30° | 607 TENEI

TR TN R v 5 —

€
0um, 20pum, 20 um&72h, fERME 0° TIXMER
4307 | 60° LR C L REEEENELIREL o7z,

. 80

g 60 r

2 0

ff;@ 4

ﬁ% 20 r

m

i - N

0 30 60

WA DR (degree)
X6 T HERFEIE

O, M LHEOFENEEMIRaZ B 7 1277,
0L OB SRalE, BAME07 | 30° | 60°
TENFN0.28 um, 0.19um, 0.20u m&/po7-, HE
iR S Ras REVMERMA07 O LEIZIE, X8
(R IO R O Te LIS B S L, I L dafr
DEAL U7z, EAHE30° | 60° TIXTeLAviIfER
N BRI T mEleoTz,

I

o
o

£
bo

o

B M & Ra (um)
o

WA DR (degree)
X7 MIEOHE

M5 TLTEREMFEEOCHE
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M8 MMIEnBERRR

BEHIR OMERAE a: 0°

DN, bnzq:@@mlmw JELTAERZ 9
WRT, GIEINEEAME0° L 30° L 60° TENE
FUBIN, 38N, 25N&7eo7-, ZZT, HAME0T TIX
T EOEERHOAHHEIM EEEAL ClY, T HoREL
HULCITEE (WIHLGERE) 1ZBrlled, BEIM O
RADPRKEL 2 DE TR EWHIM OB &L, LR
OalEEH LA BEENCEE (OIHLERE) 13#H<e5,
— AT BT E D b FAZ - TEHA I idiEd 4
BDIEARHY, FHAEOYHNCB TS, TR
PRI e 2 PV - B2 SRR SR B R Tl SRl
OEN RONAHZENBICHRESNTWAY , FEREIN
TAZHART, A=V RIVE W2 E il Y El]
Mk, TEEGHIM OB EICE > CE#E (Y]
HIEREE) WAL T H2EMEM T HIETHILOD, )
HIl 3 B SO 7 00 BAER I HEE N T 0> KLk IR & [R1BR
OFEmZ L, JEE (GIHGEE) oo fEoTy)
HINERD B2 b,

80

60
40 F
NNl
0

HEHIEF OBRHY (degree)
K9 KA

GIHI A (N)

PLEXY ., BT B oo alds o0 3 g §A (2B il 9
HERA 0° Tix, BIHINIDRRE o722 E T, T
BAEICOMDAR N RL, THEREOMEITICD
RIRoT-EEZLND, DT, THEERENEITL, N
TN EEL TOBIRE T L A2iTo72720, ERH
0° TITMTHEIZTeLAVNFEAEL, TSN AL

200 pm

. b:30° . c:60° ,

TmEEZLND, ZOZEnD, YIEI T 2 LW HIM R
Fl 7 [ 2AT B I T X 5 5 il 4 o> TAERMRCIE

T HL [l Hp D oD il AR ffﬂuiﬁ“é_kflﬂ@ﬁ
ORI AFRFTED, UL, 3 #lifiliE o TAEM T
(X, BIHI LB A OB A AL 8 AT B HIE T X
ZAQVAY kS I -/ ) = 1/ D= R =1L e DTN/RY i 3 1 7 ek 73 i s
LEDO T HEFA IR 2 FEERETT 20 ERHD,

4 FE¥H

F L0 B HEE Y HIIN TSR0 5 TR ERE
DIEIZE BEEL, ABFIETITHHIA LOIHI T B8
filiz & 78 T R EEREIC M AE B OV TRET L7,
ZORR WHIM OB/ NS GIEI TR ol
i D PRI B4 5 5 5 (2 T R ERED F LS
REBRDIEN DI oTz, ZOTEND, YIHITH L4
HIAT DEEALALE 2 B HIEH TE 5 5 Gl o TR
Btk cix, LERERHP.OOEAA BT ONL 528
TLHEROERBAHFTED, L, 3Hilifl#E#o
TARHAR TIE, 90 T B L HIb O AL E 2T
(ZHE TE ez GIAT T B o [Efis b 2 HI RS
(ZHE R DL O THERAIKINT 2 Fike il 45
WERDD,

BEIM
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Evaluation of repetitive operation of metal hydride actuator

Masakazu HONDA and Sosuke KORENAGA
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Study on the use of recovered newspapers into toilet paper (2nd Report)

Kazuaki SAITOH, Hiroyuki FUKASAWA, Hironari KINO, Masato SAITO, Kei SHIRAI
and Tomohisa YAMAGUCHI

Paper factories in Shizuoka Prefecture produce over half of the recycled paper toilet paper produced in
Japan. The problem of toilet paper manufactured by recovered paper is the stable securing of waste papers. The
reason for this is that the price of high quality waste paper is unstable for various factors, i.e., increasing export
volumes, economic insecurity, waste paper shortage due to a decrease in waste paper emissions, and so on. If
recovered newspaper can be used as a part of materials for toilet paper, it can be expected that the cost and
quality of products can be stably secured, because recovered newspaper has more distribution volume than high
quality waste paper, and its price is stable. However, there is concern that product quality will be deteriorated
such as faded color of toilet paper during long-term preservation and decline of softness, because recovered
newspaper contains lignin and a lot of fine fibers.

In this study, representative prescriptions were given to restore reduced quality. As a result, it turned out
that prescriptions used in paper mills sometimes become difficult to decomposit the toilet paper into water. It
was found that bleaching by hydrogen peroxide is most effective for recovering the degraded quality by mixing
recovered newspaper. By bleaching hydrogen peroxide, it was suggested that even if 10 weight % of recovered
newspaper was mixed with waste paper for toilet paper, the quality equivalent to that of toilet paper could be

recovered.

Keywords : Toilet paper, recovered newspapers, lignin, faded color, fine fiber
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Corrosion resistance of Al-Si-Mg casting alloys produced by semi-solid forming process

Shigeru IWASAWA, Hirofumi OOSAWA, Tatsuya HARIKOH, Tadashi NAGASAWA,
Yoshinori KAMIKUBO, Masashi TAKAHASHI, Kensuke YAMAMOTO and Yasuo SUGIURA

Semi-solid process shows great promise for several applications including the automotive and aerospace
industries mainly because of their high mechanical properties and excellent interior integrity of their castings.
Copper(Cu) is an effective alloying element commonly added to aluminum alloys in order to enhance their
strength and hardness at the expense of ductility and corrosion resistance. In this study, we investigated the cor-
rosion resistance for Al-7mass%Si-0.5mass%Mg and Al-7mass%Si-0.5mass%Mg-2.0mass%Cu alloys produced by
semi-solid process using salt spraying test. The results indicated that the addition of Cu lowered the corrosion
resistance due to the increasing in Cu-containing phases in the semi-solid formed specimens. Semi-solid formed
Al-7mass%Si-0.5mass%Mg-2.0mass%Cu alloys , however, displayed superior corrosion resistance compared to

ADCI12 die-cast alloys with the same Cu content.
Keywords : Semi-solid process, aluminum casting alloy, corrosion resistance
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Quality evaluation of transparent plastic welding using wavefront measurement

Masaharu NAKANO and Takayasu UENO

Keywords : Wavefront measurement, refractive index distribution, plastic welding, transparent plastics
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Case studies of 2 um wavelength laser welding for transparent plastic products
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Effect of back up board on machinability for CFRP drilling
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Polarization resistance evaluation of trivalent chromium conversion coating

Hiroki TANAKA, Shinya TAKO and Masayuki YOSHIOKA
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Fabrication of platinum pipe by electroforming process

Shinya TAKO, Hiroki TANAKA, Satoru YAGUCHI and Masahiro NAKAYAMA
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Combined Process of Cutting and Laser Peen Forming with Femtosecond Laser

— Improvement of Bending Accuracy for Micro Parts —
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Evaluation of Environmentally Friendly Lubricant for Aluminum Alloy Cold Forging
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Double-layer-type Environmentally-friendly Cold Forging Lubricant
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Fabrication of High Strength Ti Alloy Compacts by Metal Injection Molding
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