ISSN 0914 - 4420

E

#H

Annual Report of
Akita Industrial Technology Center

2016

MEAREXRBRTtESZ—



T ®r ¥

BRI R PE BT & o 2 —13, 8 x OFFFTEE R FFOBERELTOEE Lo, A U723kl 72 & Of%
EERAGNT, LbRRRICIER LT, KHAROEERIICT 5T 5%5H 2o THET,

PERREL, TbbE¥EZITRICT D0 ) 2 ik, BWMIMEZ A HE 2 8GEENS %
R R LT ZENKAMEICZR D £9°, 207D, Hx OEEN, FREMS 5 WITIRER OE
¥LLT, BOZEVIAATWID LI ICRDIMENRS Y 3, 7272, BT O I Ly il
b0, RN R—Z —PNUETT, T FEEREME =D& DL EFE>THMET
TH 0 EH A,

FKH R PE DRGSR B L CEAZMHARE L T 72dic, B ¥ —nIvyvar e LT [Ehn
26DV TR —]| wild . WiAEPESE, ERBEIRIEE, o L X —pE¥E L W\ o T RKH O
HTHH Y MENIFFSND 0BT, (ERNOBADD DELT A AFEEOFEMN /D THEND b
DERFELTEE L,

SEEND, TN Okt b AT RNWE WIS TV DT Lo aTEIREEBEWNT, Thiaike
LRGBS, 2N 2RI LI RIC LY | BE0RNLI DOV EZ|L LI T2 [HhE
TebDO VAERFE] PAZ—FLE LT, BAOH DL aTHNRONEL, Zhiasie LTHHKRA 2
ST, ADH LW OHFENARRIZ D £9, I BT, =—XDZERLICKHE LT, fix 05
TOREND LD VICHE LET, Zboa iyl \ER L 2 DEES & ORERE BT MHOR
Em TR L I~ MY v 27 2] bR LE L, Ihad b Lo, 4 F TSR ETE - T
ETCRB-D & D a7 Bl &2 O IMIE R LICHE DI T E LW EEZ TWET,

Flo, THOLE 1Z#NDEEDOSK NI TAE—] OFEERD, BUEL ZDH HARD I OJFR
LD DIFHUMEETT, B HN AR > T ThH, ZTREEN L CHEREEZ T2, ®nBREE
D, D WM OHEN Z FE MR L EEET 572 E OB MR e h e B E B RN T D R
IMEEEIZHR LT, Yo F—id TR R/ ERBEE]) (S A& 720 TiEniggEi
DAESEITH D Hiffar v o YaFEE 2i7-oTEVE L,

b b, TEANSCEERERE) . TWFZEBAZEEERE) . TS K © 3 SOMREE b LT, VO
VFYU—RLED CTIRNERORBICE T 5720, L —BOBHELTEVEIOT, HE, =
FFEEZ W W TV ABMREMICL L VEGZH L EFET L Lbic, ZLoRIXEEHY 75X
DBREVE L EIFSBRE LW LET,

Tk 2 943 A
BRI E RN & o 7 —Pr R
2 SE






A 1
S TR A SR S T 2
I i T T T T T 2
IR L ST =3 7 : | 3
= )
RPN 7 g < A T 9
6. EFEFBMEDL  « o ¢ o ¢ o o o e o e et e e e e e e e e e e e e e e e e s 10
7. [HIT OIS VAIETR]D OBEDL « v v 0 e e 11

S 17
1. FFZCEHEEAKT  « o o o o o o o e e e e e e e e e e e e e e e e e e e e e e 18
2. BEFCEBIELFE v m b Vo) - e 18
3. Wi BEFIFHIEDL o o o o e e e e e e e e e e e e e e e e e e e e e e e 19
4. FEHRFZEATER]  « ¢ ¢ o o ¢ o o e e e e e e e e e e e e e e e e e e e e e s 20
5. ABMEEE ¢ ¢ ¢ ¢ ¢ o o o o o e ettt e e 29
[T a7 R 30

WFZe R IRERIEES  « c v o o e e e e e e e e 31
1. WFZER RS A OMEEL ¢« o o o v et e e e e e e e e e e e e e e e e e e e 39
I 34
IS v = = T 4 4

7 &= 45
1. HEXTEHEOS DAIETIE o o o v v vt v e e e e e e e e e e e e e 4 6
O TFTEHERE o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e ] 7

2 S 120
ST A -~ 2 121
O . BFFFHUBE « BRERIRDL ¢ o v v e e e e e e e e e e e e e e e e e e e e e e e 125
3. BALAFIEA DML ¢ ¢ o ot e e e e e e e e e e e e e e e e e e e e e e 1927

WM o Z—DZTHHIZOUWDT v e e e e e e e e 128
1. FKHEEEFERE X —OFTELE T 7B A o+« o o o v o v v v v v v v o o o 129
2. BKHBREREEAM o Z —Haik « A O ZRIHEN v 00 e oo e e e e 131






)



1. 7% %

WP 34 7H
WAfn 1245 5 A
BN 1745 1 A
MEFn21 4 4 A

MEFI304F 9 H  FKHIR L3505 & Un,

FREHEFRITIC, KR TGRS T2 R,
FRHIR TR LR L, KT SR,

GGl A S s Ay
GGl =S i Ay

FRFR A ARHE To<FRET, KRR MR TSRS OA 7
ZIETUK IR TR RSP, KR T3R5 | B SR & Lopr,

MEF 36 4F 6 A
MEF43 42 3 A
MEF43 4 4 A

PRI TSGR R R T RRE IR ETT, RIS & iE,
KR TSGR AT 2 B LL,
T RS 2 Ak R ~

BEFN 57 4510 A R eI o 2 — L YR L, AKETTHTER TN . s,
BAFNS84E 3 H KR TN # —ReRIGE T A BE L,
Wik 411 A RKERS BTN,
PRI 3 A RKHRCZER T o 7 —) I RERr A FE Lk,
WRRITHE 5 A TEEHTE L 2 — L RIS & O LY
FKHRPE SRR AT o 2 —30 T,
Wk 234 4 A BKERERERSTE & — L TR
2. JH AR
2—1 - @
g (m®) A (m®)
AEE (BKHT) 34, 466. 00 9, 552. 95
LA NIIZERE (BKHT) 23,107. 12 6,611. 34
At 57,573.12 16, 164. 29
2—2 ANB
SRR 2 84E4 A 1 HIHE
Bk | TR | UEE i gt
TR, EFTR, HREETE. 5 6 5 . 3
HiffiA ) =3 A4 8 1 3 0 12
S HIBRSEED 14 0 1 0 15
T~ 1 BRI 13 0 4 0 17
SeiisResR T BRREH 9 0 1 1 11
aF 47 7 12 2 69




3. Rk - SERSAHI

3—1 AR k2 84E4 H 1 HBUE

O W E TS TR \
WE ) o il SHERN (F58)
N TN, ORI
RCERERRER
0 &ﬂgg 21;‘“3’%“ G CRREHGEN  (F14. B24)
| RWTE, BRI

0B LR

L) B —F ¢%— N (H440)
R BOET), R BB

P= g NS

R T WA N—T (5

| FTHE. BTTINTA

EEIRR ()
FTRILINOZI R =T (BA%)
JFF AR, KB TF AR
FORAZIVEET N —T (38
O 12 A LIk B R DB E e

KT O E AR — o

o KETOER - ETHEY L —T  (5%)
WEREE, TS, T, R
BEL - ZXNVF - NV—T  F34)
L - AT - VIV, Bimh
BOWRZ V—T  (HA%)
BN Fior T JEER T

SRR T .

ool BRETEAR L —T (B3 40)

LT AZIVREMBE, &Iy 2 A0

AEY - FITFNAATIN—T  (Hi5%4)

ABEYILIZAZS R, FITNAA,
R EH




3—2 kB - ¥E5H

O

Rk 2 844 A 1 HBIE

KR Y — R o e
KRS 7 — B L B O KIS AR
IR 7 —  RiseE )] T
HATSE D
i Wi, K4 F—
R BEE MET | R ORTE
f‘%v%%ﬂﬂi (@ SHE R EE R e Paran
TGP EE | U B ﬁgﬁ@iﬁxﬁﬁg%i%ggg*H%%*ﬁﬁ“a
Al M e | SRR B
T - REL, MIETHREL, BRA. . e
% G NE | B AR MR, L
Y — s
GH. I ORI | UEE R A
% BB | SR GRS, R
O | LY —
WO (FAGEE) | MR (e
i WIS |8 . M GEEEE | R, el
e, RHFR, ZSEER. LY —




O i1 s ~— a4

s i B s
HhE PeE W | S a ORI
SRR - KD
O FIIRE | FE BRE | =7
(A5 - O R ]
AT - FRAEE | ik g | TR RIENE - SRR,
BE O PER N BT B L R ()
BRATKITE « ATLRIE, PEREHRIME, S
HAEER e g | B ko MEEL EORTH ). AR
(@), SRR - SZRERSE - SRR G
SERFTE - S2RERITE - AN 4 - 2AE0T
\ | 15 - R - BRI (F) . BOR T
Eﬁ BT G | R D) | BRI - AR
(&)
e BEORAE, TR ISR, BN
— B o R THE SBY | EIEEGD., HERE D)., bt
(VNP o B )
LRI WH o | BRI - SRR, RIS D
AR — ¢ — b - TRAERE AR,
LR W AT | SOz - KRR
— T A
Beffiz—5 ¢ k— % Ol LA
AR MO & | AR KRR oM (), iR
{2 )




OFE L HIPHFERD

s Wik R T
i R M | PSRRI
. s | BT A0 AU LSRRI
THEITER O e ) )
e =1 e
s SN U0 ik gk | 2a—ToRME B, B R
LR BT | R R
LR Merk fftL | WHBERS, *o Fo—2i
e oo g | E IR, (RIS,
o |
AR i T | TR A
AT PEVI M e GR gy | J/ T OBIE ETT S AL TR
R=J AT | TN—T ) —4— o Hfr, PRI
S
LR L ISR | e R, SR
} p | BT AL WL, R
I AR s s
S e | SRR, BRI, ST %
TR BRI et
TOABEINN SRR OO | g | TRT A2 AU DRI
fgs A~ | IA—T Y= T (BEffiHEHT)
o | PR 2 AU AR
HEPER BB ot
. g | PTG Lk
ER PR Gomggtiin )
» g | BT AU R BRI
VPR I et




OEIH 7 v ABHFERD

HHRRA [z K4 T
R g £ Fht 7 1 A BSOS
FET R - | R GO E R TI—T DReFE, TSR, R T B
I i L | Z— T S s WINL, FEETZIRE
7 - - PRERN, EnsHEEE, 108, TUXL
HIHSER UNEE == ESRERIREHEATOBRSE, FEERGH
MR AT FER = T, ARSI ERA R OB - FHMm
= N HEOIN L, RERIREH, Ty o v=
MZER BR FE S
BB - VX | LRERFGEE (R sm s TI—T DeEE, B - Bk, b, BE
e IN—F Y=g | ST /LF—
BRI S Gl HiA - HiFRER - BRG]
HEME EEE G AR e TI—T DeEE, AL FEdEa,
T TN~ ) —H— - BB
IR T & BEEREL, BRI, w7 el ot
BRI BRI K HEMEL CFRPRJE - flfEHA. S
WEE 2550 PR AL BRI
Ofelimtnesa BRI
AR e K4 TS
R TE & SOERESR T BRI ORRFS
BEREMAEL FEEE G il & TN—TORFE, LT ANV BT
J—T IN—T)—g— | DTS Ak
HISER . Fnsz tT I w7 AT, ABFE
WEE BAfR &2 LT AZNAREREL BT X > 7 ZRRIBHTS
AEY T T ERIEER (GR) | . . N o _
St 2 | T ATV s A B TN—T DR, ALy hr=s X
EER e = T TR A MR
s TR FHIEAN, BRRE, =L —7
SRR = e FEp o AE
= S TR FHIEAN, BRRE, =L —7
FAHTER R ALY hu= A




4. PR SRR AR
% A
2 ONE((S)) i

(B S 4 119, 556, 077
RN THIRER A4 119, 556, 077
FERPBE R OS5k} 19, 533, 328
AL 19, 533, 328
EAIUN 39, 635, 909
ZREFFHNA 31, 679, 628
HEN 7,956, 281
FPEIAN 1, 665, 465
MG 0
—fBSUIR 220, 679, 617
& 401, 070, 396

o H

2 A () fii

EPLEE 196, 194, 082
WFFeHEtEE: 43, 649, 421
bHETZHDOI VA 33, 483, 657
sl 2 117, 650, 880
BN SRR 10, 092, 356
7 401, 070, 396




N YN

(Fr% 2 84FEE)
Wantafr A —Fp— R OV M = ARESHAT
MR T 7 A R— ) B -~ A 7 il EITEE
Eﬁi 7 FENIEE () FL-2000 | AR ORI FICH T | A
m P CIREE R HIIAA T 5 45,
Rk e | B2 7 IS S (R | RS—ADRAT ) =B 55
ST ma ki hos0, A b | SRESHERGEE ST B | AR
TS 2 | 250 BEAAT 5 3
PC HIEIEHERMIRAT | s =7 U 7 () %E@ g‘g tj?;; U?i%; 4 i
SAF N IMAGE MASTER 350PC Smart b Zan) AR EAT | AR
PESN
A 7B wh—RA )Z?‘Z“/77\’?3{£)§%@E‘y7'3
e (BR) ~>¥D AI-XTFS-B | — AR, MBI o | AH
Ela) O e i
TR D 3 RITET MAEK
e A s ey Hop)— e VAT HX (KR LFEDOETNE TSR . L
BYTLOAD AT s /' SOLIDWORKS2015 FESIRNT 24T O T2 IR A
50
T b —7 B ST A N
e A AL TH—T 4%y hT¥ —WEE R L, R .
PEFIEIEE | ) FortiGate-300D BB DR A R s | T
BHAES 2 JE .
%ﬁlﬁi Y FY A— X ﬁ%\?ﬁt/%/{ Xf’ﬁﬁﬂiﬁb VT, )t
_ HARE I IR BR) SE-2000 | “FHEIRONETERE L ONRER | S EHAhroeaE
AT 545,
AT A NEDEEE KM,
BUTEXMCT V27 | g 1T 2y pu—pszz s | T AR SORBHBOMHE
JA () TOSCANER-32300 1 FD IATIRIEZ JEME CHIZR L, N | A
H RO RIS R E T %
TEIE,
HEhEL - fif1Zem - 5% - EXE
—+=
T PR Y:'SE f;g;x PESEBD | e smrcmansF o | a6
A e N S A
WA BT AT ORI
A AE— oA . ) I SOOI S, |
T W) F—rar 2 W00 | 1t e T 80, | DA
REET HIE,
. s AU A BR) PRSIV T, Y — R | , "
N b SN SR
(AVKIRBERIE RKE3750B-V-G2 BUHI B - b OHEE, BT
JIS Z 8807 (ZHEL L 7-HIEEIC
7T AF w7 BEtL . _ Lo, I92xFvr Ak
Va2 1 1] _ N A A s
o (BR) FRPERHEIRERT,DSG-1 5 3 A U O AR PN
DEZAIET H5EE,
OSSR AITH Z ok, B
Ta—Y A AT | Ry =y e a—LH— —DHIE GHIia, HIESE) o i

(¥R) /CytoFLEX

KD [RIFRF C g CA#T S

DI,




. SRS FAASR

H A FEE HAQT
WE | HEFEwRSE 59 14
% | Zrenig T
Eg =it s 480 14
SCi
2 ZESthige 0 1
| AR 6 1
ZOMMONIFEHPRESHEZS (ND A% 11 Gs
HAFERE « FRE 2, 830 Gs
A il R 2, 217 Gs
BRAIFZ e AR 12 f:
8 =]
K RS AT e — X
53 B 6 [a]
i KR g 16 x
| S 2 =
g SR ESITT S 549 x
= 3]
i | AT s AT VT T AL
80 A
. KRR T EA EWFIES ! M
EEII/“I_\'E B = T 58 A
L 3 5
LA FTRE T R L X —HIfES
57 A
H H FEEE HfT
;‘f B OB, - SR 7|
B
o AN OSREROTRE 19 :
MRS 156 A
R | R 1 :
|| BhE - BRSUEER 8 :
- | FREOEERER 69 :
| SRR 1 i
W A 33 N
| Ak 17 1t
By | i - e - L e s 25 1
PN A 394 A
W 27 s

_10_




7. 1HEXTHLO3 VAIEFEE] OB

AADRIEREZ Y BEIERBRRE S ET 59T, KHROBGE N WEHIT AR LS L TR A
TWo, JErZ—HETHDLEINEIMECFE BN TZOEREFELZE Z A, BRAIKIZ
F U DT ESM - B E 2 RAT O RENDRL ZETHITEREZRHATE R0 E W 5 RBVEH
ERHDHZEREODTHLNI -T2, TNOOMEETRTH7-0121F, B ¥ —03 5 LT
a7 iz 4 o058 (3D, KEMHM. 1T o T, e XHl#l) (oEL, ZhbOEIMESRE
U0 DIC, REOFROMALEEEE X RESBH~OSANIZEN D K5 72 IMIE O w35 B %
LOMB L ZORBITHREEZITI Z L2 L > T, MIRRBMEELEFTRTHILERD D,

(& 72b DS VAEEE] T FieRbo < VIR ERIEA RN L, RARENSD=
—AxEFEZ, bOIL VITHERANMEBRT D E &b, L L a7 Eifiz KICRAMBED
IR E O BRI EOXIRETH 2 LIC LY. ESIF~OFEREM 2 LA REEOIR
BLZB T T,

LI R4/ _R—a B HE-LO YR ESE
(H23~H27) (H28~H32)
EERT | > BT 42 B 5
15 D ELRK J OB

<Ak > DFCHNBD YR EEREL

QxR EE @3DELMIKYEE

QBIE-TRILX—ELE BB EM DO T L

QBFTINAREL @loTHD Y B

@E s % BT Ot REHEHEDIYEE

3D Baett IoT Jot
HH Al
Bt
BYTI\N1TREE GXREEES =i o
e, I+ $JZH]‘§7|* J“JO‘X
: 7’;7 (T EZEE)
EfE
iz

M HETebDS3< 0 AEFEEME

_11_



TORANLEDILYREEMERMEE

B ®

3 Yk 5T CAD/CAM/CAE/RP A VERA LI=F U ¥
N =TV TEMIX, 3D 7Y FIT L
LB DT v 7T v Tl L OFRIER R )
5., 3D 7Y X CHEBEERLZRET D AM
(Additive Manufacturing) HFIZBITL-D2D
bbb, REETIE, AEDE - WEOM LKLY
KaxA MEZERE LT, Y- IhE
T T TCELETF RN D=7 U v 7 H
Z N2 O B AR L ] S, B R E A
Pz = H X EEIT - T2,

o

1. AM BRI N B &

MEa—2 L LTkD 6 a—2&%REL, K
WA ZED A 2 5 HARRY 70 B IR B BE AR U L h) ) 7
Heffr i i& % 506 L 7=,

[3DBHET Y v &% 22 —=]

NG B TR S R E R R TIN
3DCAD (SolidWorks) . 3D 7 VU ¥
(STRATASYS CONNEX500, FORTUS250me) % &
L7zt D3 W XEEITo T2,

[ 3D-CAD =— ]

G 2 R R T o N o E S R
Z W02 3DCAD (SolidWorks)  (CATIA , Pro-—
Engineer) Z &M L 7-HEMGEREF. @BEE O
HHHE 547 5 72,

[ 3D-CAM = — ]

MR - BB, EORE - LY
Z BT 3D-CAM (Mastercam) 5 #ifi il 2.7 MC
(A—2~ MU-400VII ) %5 H L 7=tn
THMOWHE 21T - 7=,

[FE &M pT =2 — < ]
etk « B 7508 SRR B R 2 3 & O SR SRR AT
(MSC Y7 M) z7HL Mare) . FiiRfENT (XFlow) %

5 U 7o sRBEFARATT . T S RAT BT BHE 21T - 72,

[ 5 A% CAE == — 2]

7T AFy 7 ERERGE, H BRI EEHE
B A RIS H AR BV Y av-vay GRVIvy =7y
77 %4 3DTIMON) %1% A L 7= 5 kY ab-vay
il oHE 217 - 7=,

_12_

FMMTOERAFREFES HEFE £—

[85%E CAE 22— R )

i 7 R AHE S & b s B CAE (2408
%l JSCAST) 3D $FMARfEEAEE (V—Ay MER
1S-800SA) %% M L 7=y iab-vaviiHE & g5
R EX AT o T2,

2. AR
20 £k, 34 4. 210 A\ H OFHE % Fiti L 7= pl
k2 17/ G N A S S

[3DMIESY v % a—2 - 3D-CAD =1 — R ]

@O B LB K O i s FH I O et 12 &
D, RIEEIEK., BfEa R N RO A 1/2 fRE
WCHIR T D Z e nTE T,

© 3D 7V & &iEH L7 #his ik o B % |
WCTCABORFEZ & LT3D 7Y ZIZTEE
LR 3G 5 2 & T, KREELR o
Ml OV 2 M EEORREEZGD 2 ENTET,

[ 3D-CAM = — 2]
3 kIt CAD/CAM (Mastercam) O EAHR(E L 4]
HIN om0 ES] Tk, FTALED
HMBEWHEN TE T2,

(& T = — R ]

O TKEIY &I I D RARY 2=y 3 /iR HT H
DOESL ] W2 XV, KOTSRS & it &0 BR
PR L. fERMm &0 SERILAXK S T,

@ TINTIEE BT D IRENERAEY Y-y a VR AT B2
il ok, BTy 7 bEIER L EA R
B« B EUS BT EIE &2 84 L. A%k O
B & ~ D FRAT B 9lF 2 e ST L 7

[ 4 H B CAE =2 — =]

[T =T v A ek it E i O ff S ) 12 &
V. HHERE SO ZEEED I8V T, R
T U ADRBEEDK BV, BE LIRSS E
BrZenTE, FEARPEBINELED
M BN ER & T,

[ 853 CAE == — 2]

[ KRB B 1 5 0 85 3 K M AT B0l D fE ST ) 12 &
D, ZhvETHRAE LS RO L O iE
B RGBT A ML T D5 2 LN TE T,



3DHLD I YEE

B 8
PN JE
FREABIN BT B OB ABE RO £ 12 B9 2 £
rBAZE 21TV RO HM A & & BT
ML EEZ AL T 2D TH D,

A B

1. AR 3D @I O IR PN 1 2 i B

Wil A — 7 A ) N—= g UREEE (R
DA —T A ) R—= 3 VRBEEHFEE) T
HALZ3DEFAMBEEREEAZIEH L O
S YITOVWTHEAT 5,

3D BERIFEE S E 1L, 3 kIt CAD 7 — &
MHEEEROWAE XA Ly MBIEST D 2 L
MTELHED, WERORBISLCEMNRETH S
T U =By VAT HEMEEROH
BENFRER Z LI RERFEEND D,

3D RIS E S E I A RIE L, B
BRI X T ORIEEIT o TR R, B OB
PEH R <, eSO AR L bl U C b R
KA S BUREREIEF LN,

R O RUERERIZA) S RERITH W . T OkEE
MO B, $hdE, St P ETR2 A, &
SHMT, Skl v R_RTIEERTDHIENT
e, T, BRAEEHERT A0, AE
L.Omm DX —RTF ¥ —T ¥ —HHA T DS
T A LTofER, GE YD RREO KM A
T, TN =TGR LRI EERPED
ni,

2. BEREMEA AT S L2 3 DERYOSHER
TV Ty R L7 bu=g A%, Ba il
W EICETREE, 73 AZERT 572D
Hanz—#HorRGET, ISHREEZ, A%
ELF4 AT LA, 7L T NKEEM, ©
Y EAT, T A 2= B S, JE
WIZHIEIZE->TWD
PLTFICERERT 4 AR — L@ 5
Fll Ze NI 2 — i L A5 7Y T
ROFT BT — T ORE[BRIZONTHEI T 5,
BEL 2 OFTHRT =IOV TEHEDOE & &K
PUEZ L OBRE TR R, B L IRpEE
LIC BRI A E SN2, KEREICE LT
HHIROOTHT = L0 KREnoiz, 12712,
Kax b TERTE 2D, BEELICH
FTCIEEED D,

_13_

3D B &A1& M L7 B TER

FMMTOERAFREFES HEFE £—

3. CFRTP HAMEI D ~NA YA 7 )V ERIE il D
15 PN £ 3 2 B

R AR TRA LA P RS (CFRTP) 1%, &
FEf CORENFARETHD Z LD, N A
TIVEBIZ L D REEPE LKA ME, S 5IZ
WU A ZIVRARERZ END, xRS ET
DORBILRBWFFE TN D,

AREITIL, CFRTP DA YA 7 VR
DOFESL A BIUIZ, & — heZ — V¥ AT K%
22T VA ER WAy R VARBIZL D
BRI OB MR v P T L RARRBIC L D
TIVIRE DHEEETV., L OESTREIZ O
THAEN T A2 1T - 7=,

CFRTP > — N DRKIEY A 7 v, pIEtE, Tk
FERE, B TREIC DWW TR LS R, g
DEF, V) EOHELREMEX, AL D 1X
M, WHENEET L ENRghoT,

S O Om AR RO W B, SHERE
W kLRI A 7 VEMRPHIGFCE 520, &
HICHFZMZ 5, CFRIP L& L#E/1T. B
FEAMBHESEM & L CoRAREANHETE S
e, HEREELITI &L BIT, B E
oM [F HATBE S8 ISR O 1T T <,

4. BEEHIR K O MRS O 3 Yoo T4l
X®

R FEMRME RIS (CFRP) o 8IHIINI TIzB W
TIE, TEHFEMBEWIZT TR, B MR
(TI7Ix—vay) NV oFREL W) ME
NdHDH, T T, 2013 FNHARZE L HFEITE
TV, ZOREL LTARAYRT I I0RELI
25 Z & ANAETREZR CERP MM LA R i+ LA
ZPA% Uiz, BA%E L7= CFRP MINTH R H T T
Hix, v 7T EBRTH D0, Lmiic KV
NAEFTTEBY, VTR ENORLILNT
REPLR L TWE, Ea2i U ILE T E o R
W BT L oo TN D,

JE & 6mm O EAEHEALME CFRP A4 % B I3k
100m/min, #5472 %Y 0. 06mm/rev O 5t
T, 1600 RETIMIL LR, HEIT Y 0%
VR INTENIEEITRIFTHY , BHEWK
ML AL EEIER (SAT) TIlET 7 2 DREN 2o
7o ARBEFRE T HIT 2016 AR LS, BGE%
BALE L T D,




BEMEBMLOICYESE

BFILI AR

B 8

RKEFEIL, BEFT A A M % =x
L3 — | e 45 A M 0 1 19 2 BT B
C& D, MNEEOHES R LB R ET
%,

A B
1. Si AT AL 2o BN ¥ER
KAV VTN ADHMPICE L, A
EUEADENRILICOWNT DOIFIEZITV, £
7o ZOBFZED S IRAE Lz Bl 2 RN 26
MR~ RE Lo, MR @8 E S
DOFFHZ LY | AV EAZE DO KIE /2 KO
AEettE R Lz, £/, A UFaiMio-
DI EF 77—k, XA A4 — Nfghr7e &
WIS ARE T, BNBEEXRICHEN Y — L &
LT, 5%OIERBHIFTE 5,

2. EMEMAOL~LVTF 7ouA v I MEOR
PN A 3 B

LT T — A7 ) —OFB e R AR, B
K OBRMENE, FFEEME., MM OnE 2 EERa
THYNTF 7 ouaAfy I MEHIET 5258 21T
W T E S EARMBE R ANTIT S LT, A
R A IC DWW TIE A B L O ILFRBFZEIC %% R’
SHEDLHEHMEE I oTz, AT T oAy IHE
WZOWTIE, PERERHl FIEMESL O . BH &
B LESLETHBEI AT AEHBETTH D,

F 7o WUZEREPEZE T OF A A BB I
LT, BittBloREgp L b XA 20T a( L
DOEREAN OMESTIZE T, A X VTF 7 aA VE
PR L D ANy ZEEZ RNEEFE TR
B« BATH-ODOKEEIT- 12,

3. BEEEVEMHM O RN R

BB OB E MR E LCRI L7 We-SiC
WIZDOWT, ¥ =TIV v Iy 7%
BT 527200 —HOBRGF 21T - 72,
WC-SiC #HpE KALBERER (50 mmo , JE S 25 mm)
EERT D20, BERIRE - £ - BFfZ 0%
FEEMIZOWTRRE L, HXTEE 9 8 % D
RBERE R E ST, oMk E =T ) v
TH oI E L TCTEA—D—(ZRMt L, 7
fiee T, ZoMEE TRIZMT L, BEOAf
EZITHTETH D,

_14_

INER BT

FREMTOLRFERES TR =£=—
FintkRe R FREMS FE &

4. BN FEXOREMIIET LI DS
Al H =3

ZAIVE T, PRUINEIR O R R RIS E o 4B
FHFER T & LT, mEEE B W 85 oD B %
EAT- CTE iz, SHFEL, Tl L o X &4
A RXHEH{ERT D, Wik o DREEE ORIEE
ATV, FAERGEE . FRAEELDH S ERMERE 2 7 9
TEEMER L, A%, B A — I — 1T
EIRETDTETH D,

Fm, HHEALED Y T A—ZEH,
LI DN 24T -T2 & Z A, 7k E T
B, RFEHOBNT N AR TH D Z & NEEX
Nz, BH%OBRNEEA—D —DKEITILLIE
HT&xsEMFsns,

5. iR & REHEINIC L o = f ¥ —
D 5h = B F

B BRARIRATIC X 2 TRARPIES O B SARIC
CATIA ZHIM L at iz L, IREWR
TR B o mtERE L RS R TR R EE O
PHIEMTIE. mzh=R 7 v ~T O 7L % % 2 £
Uiz, WRIERRRIZ AR, 36 & OILFRMFZEIC L
D EMEZE B T iE,

6. i EL- PEEv o ST H

O F BRI HICE T 2 4B % O 72 O O Hl
XEO B TITo TV AHHFEICBWT, —EE
XA A 35 O R R ER & S he, M- SCNE IR
M REROEWICLDEZHES, EHBEK
R, T — X &5, BRoOMEX A
FITHAR 2 fELLE (R 104%) DRE S EAS R B A
oo Bl&feE . T H 2 BAZHIEFIT OV T
BREtT 2 Lz, FEZROMASDLE TR LD
FERRBWE RO D BZHERIZ OV TR 21T
I TRE,

Flo, BERONEHRAHOIZD, & Hk
SEEE DR ERFIEIC O W TR A & Fh, e
BN HIRE IR BEIRE 50°CH A b o
R hoTe, A%, EIRRFEEHE O R EE
B L CREE1TO TiE, BREAZIEH L7
SR FFERBR BT, B OBEKBEFIHIC
FEWTAGORJRE LTH AR BEALZR AL
TRV AT A ERE L, BUE, WIEEERN
HET25CETENDZLEZHRL TS,




o THOIK YEE

BFILI AR

B B8

AKEHEITI, B v Xy N — I BLTE
I o TIZBAT AHEANBARIC L Y, BNEEDOHE
HhomtbrZET5Z2 AL T 5,

A =

1. WU FERICED BV TV AT LD
PN 1 2 B

WEL T T NA AW eFEFER L LTHY
T~ A 7 m L AR%EEH LT, LED °f
¥ EL 72 FORAKI O Z KT =0 thiF7=0
T LI RE R 5357 N4 A &EBFE L,
ZoHiFERNEEORG EMASIEL LA
BT, SFEX, T ECHIELTERIE
BT A AR AT N A A D FERLRER O 7
. NIEE RO L 2B BROLEE
X otz, RE—BBMMOM/IMEIZE D K& 2L
AR =R GFBI, SILBOCER RS TER DK
2REITHI R Lz, EMRMT A ADRNEIKTT
FrEELSEEREDEL L TREY 4V
LEAREE L, 2B EEFEL 1.5 FRELT
L LNk, SBITERO R &
EbOHTHREBRIEL TV FETH D,

2. MHMA~—F 7T v bFR—LDBENEZE
B
loTEVHEBLINRIoTZ7L—LXy hU—
7 EMAICREEITV., TANLELNDE Y
TTF—HNnb, TNETHRAREX LT v
NDR TR EET U2 LT =2 L, 5%D
HWFEARRITHIS L, RIS % EBIRT 2 &ie
b ICELUWREZIRMET 2 F 2 AE LT 5,
SEET, A BL "X EFERH LA T
Ty NEASGEIC L D EAEZEM L P o R
fili 179 % Bt . EEHRAYBF ~ i 08 7T AE 22
Ax v F—0K ) A4 Xt ~ bV 7 ZAAGRAR
otV OREEIToT, BIZ, Th
LOBREMET DIOOEBREMRLE LT, T
4 =TT == THEEEDB R b R TE L 7,

3. wERAFEXAFENAL D) ORNMBZE
JEPH

WA RERA LIy (N1 4) B
T ORI LB 7 FARE AN O ffesr, RN ZE
~DOFBEEEZ B L TW5, mEMET XD
NA FbE B LT, CoPt BEMESE D LI

_15_

INER BT

TintkRe R FHREMBRER FTE B

AZO YT W Z BT 525G . CoPt i DL
7T R VBN B AT 7 T R SRUREYE O EEBLIC
BhTHDZ ENGhoT-, TEBKFED M
ik, BBELOREAICL D CoPt OEFIRED
EWERT IO EEZOND,

F 72, NiFe R#KBMEEEEZH WS Z LT, K
ERENEE )L DR A A b Fk IO TG &
BRtG L7-, FEEREELIZL Y. § 10 fFOMK
W FEEO KNG LN, WEAIT 0.8
BECTHY., EAMLICIX, &5725RMER LR
WETh D, 5k, BEHEERL L OFHIR O i
fbzX %,

B EEERIC B D EMC FHI - %tk o Hidfi 32

4.
B
BERX DO BEWRIERZIEH L, EMeitille A7
L OBAERLBASVEM OFHHI T 2 ERH L, R”A
9% EMC xR om iz kv, BB
D I fife 72 BUAS B BOH B 0% S8 1 72 B de B 3 & 3¢
ETH2ZLEHHME LTS,

AEERE T, RERIE 4 7, FIHERRE 2 8 8
B &< DEENR DT, £/, EMC RBr
BESEBLTA I 2= A RBORB,. a3
75, M EORERHEZITV, 8 A I 2=
T 4 RBROBRMER A 290 TIh L 7=,

5. AV LV ARKBEORGALIE

T A Y U AREEMNIL, FIEED R I 26/
HE . BREBEO REMmO K E R,
I 7 4 AR BLESR RO FZRERED b
TEO, THIERAHfESNTNWDE, TDO—F
T, INLOMEG CIXEERKICL2EmER T
A ZARPRCEMN B 2K A D 0 FNMEER
AT 2123 = FAREWERTtH D, AF
ETIF ERO XS BBESTIE R, Hr ol
Pl e U A v L AKEHIN AR L, M
O IMifER E2 52 L2 BHE LTWD,
BTV LR ~DORKEBEOET LE LT, AC
BIRT #7424 L% 9V BB CHREN AT HE7R
MRIEENA T 7 a~Z2®dELT, fiffoTF=x
MEANTHLN, I, HEHEM & L TR
LD FREME L ST L T\ 5, £2. [mEEIE
DB BNV &R L7 MHz *H RGBT
Va— VO, RIEEITo 72, BREEEEX
30k-2MHz % Txfiif[RET. DC-DC # & niEs)
RIIPERET Y 22— MTH~ 5%D [ LR ST,




JOtRHEALOIC YEE

BFILI AR

B 8

AREET, Y2 —DOWRFHABRRTH D
(B« BREET 7 F 2= — 2 Hilf) o

PRSI ARELER | OO0 R BRI OV PE 22 B
BBy BENEE AN LT 5,

R 7B
1. @ - @ETY 7 F ax— 2O BRANE
EJidi]

Bt R I I, BRx 27V Faz—F L
WL —2lAY, a2 Ea—¥E2E0
FAE A B, BRENEIBE TR SN D r AT 0 7 A
HEMOBELE DO THD,

B X —TlL, TNETEE - BHBET 2
F o m— X g O (& R oD Hi N B2 487 12 B 3~ 5 Al 4t
EITo TRy, AFEEIZoERbLO 2L L
T “BERENR Z2EARETDHIBRMAEN KOV
AT LMY e B, Z O A RN E A £
e LUCHSLTDHIEEHEL L, BitairT
A 7 AEAT O FAME & 7 DR & RN A & o
RN, DIV ~DISHERE BT,

ST, BEEFE(EBGIT OV TR FEAh
IO, " AE—RKv A /nRa—7%HH
WCHELIEICB T DIEIEORE 70, WRLAE RO
BRICOWTEE AT T2,

ZORER, WRIARDOERTHLF ¥ T UK
ICOWTHER TE | R D A I = X HIZHON
THiMli 2175 Z &M TE T,

T2, EAF LM DURIELEIZ DV T
BRI ATV, SRS KT D EE R A
1T-o7,

2 . FESIEPEALIR R 0 [ i B

B IEEARBT RN IX . MEEA OFERIC
HHLEHIFCT, AL vEREHEXDZ LT
BAETLIZWSI HERAWTEY, ERoA 47

(2 &Ko THE A3 B ICHREY L, W O NEW DS

AR =T =l EONTEMEE LI Z /R L L
THiTH 5,

AFEEIT, Yo —MEOHKTHHER
e RN 2 A DB HiED 1 S Th D
REREICICHERZBETbOTH S, BIE
ML, EAREEAR IR E T 2 @A L, Tl
WA Yt 2 P RE & 2 1B 21T -
TEY., SEEX, a7 FTch s ERERD
FE BRI b R 0 R Y O RE IR RIS DWW T

_16_

INER BT

FMMTOERAFREFES HEFE £—

LT,

R & I RIS TEAIF MR ER 21T - 72
AR, ERIEEAE R EIN IR R 2 IRE B
DN L 2R LT, ZORRNG, Y
EIZE U CHLBR DB MEN 720 2 & DR S
MR Ye a5 1E & L C B R FERE Al R B Al 23
B THDZ ENBN ot

3. dkwmAbkF /AT 4 NI T AE —FFE
AWFREIT Yo ¥ —FM T, FRk 15 F£ X
DA 3 HO~—Z TR L, dLHRILIZR T 2%
B L EREINORE & I PEE I
LR OFFEATEZBFEL TN D,
ARAEE OB INEF XL 80 4, SN EITE
~32 H (NIRNARZE 25 ) TUTICERAAR
BRI T 5,
Ot [ETHET 0P =7 b~ 72 e
T ORFTE
RRHEKRY #Hix KEELAE
ORI THEAM EB XTI T2 E 2 6502 |
TN A R A IRBTRIbE R ke Je 4
Ol [ 7 v — 7 )VERROH T Ol & Al Re
BT AL DR B -
A lRSHG T e iRg AR LR TER
OFflE TMEWMITEE BENOEHT DR~
BRESET —ARA ATy =7 b
REHE HHEKER
OFffE [T 7R 7128 D HER2 EBHDE &
b 7 IRBELOR A |
WAL KRFRFPE Bz KNEREE
O MEEARREILERR I, RPERdeElcEs
F 5T — BN T
SLRTRFRFPE  #iz /N EELEA
O [H = RXICTHEBKT 2 kD E K
SiC” DRk & BHFEFRE
PEEFI A F — oK IR A&

KA S ki BAfE L, RINEEoHHF XA
HMoXZHEICh? 5] 2RELTHnERZNnES
ZTCWA.



0 EFERE

_17_



1. WFERSEEEN

W H T ]
S [ 72259 59
SREMFIESA 7
i 5 5% FEMF IR 240 480
ZRERFTERA 0
SIERE 6
Z O OATFERAFEBHEZRK) (N D A%) 11

2. TR o s =LY o )
Bt R - R OB = — 5 ¢ K — MEBh OB

TRk 2 8 AT L 7 B AR -
WX 32 2 S LV, EERIITE V¥ — T,
BAF ORI 2L ) IS FfEE, & XL TW5, Pk 2 6 FERELIEICIWTHI -

TR,

FREIZOWTEDORMAE £ LT, ks, Bl -
Bl 2 A L 722 DB RS/ 7N TS & % /IS 2 B i

sz O\ T RE

e, JLRIAFZE

DOHEN, RIBIZEIML TS D%, 2 64EEICSED B EiF BN b EmEOYRIC L D, Z OFEZEIT
FEE A O E BB TV, B OMRERRIHET A D TH D, Tk 2 6, 2 TEDIFEIOR TR,
W72 B O¥BENEIRE L OILFRIZERRIEES O FFBITHBIT L. Fk 2 8 EE TIL R B LT 5,

* DA - FREE R OREZAL

(1) SERE 24 4EHE | SRR 25 4RBE | SERK 26 4R | SERK 27 4REE | SERK 28 4R
iEE 661 796 961 616 810
R 834 845 1,198 1,344 1,625
Z DAt 101 - 175 260 260
W FERE R 9 - — — —
Fifra—7 42 —h - 251 262 244 135
at 1,624 1,892 2,596 2,464 2,830
# AR, EFEMFFEAR OREZE L
(1) SRR 24 4EHE | SRR 25 4EBE | SERK 26 4REE | SERK 27 4REE | SERK 28 4R
2R R 340 296 563 469 387
FRRR SRS (F48) 1,624 1,892 2,596 2,464 2,830
SLEAITSE 39 41 46 60 59

_18_




Hiax - B f A AR

=S 5y R (4]
Jt 3% K 50
BYEElLE 2,217
G 2,267

AT X AR

(B UR E UR 7 VE

AFvra<w IS
MENE B ALE
T

HAY B b7 T 7 MRS
ERERESYR LT X — AT A
B - EMTHES 27 4
e 7 ¢ ) — TR

BETA 7 VBRI
fEGIR TE R = 1 AR
BB B AL

G BRE AR E

i e R B B
/A=A A
IR Ay B XL
BIEIEE « EMIAE > A7 A
B  A AE  BAE
QIR RN ER Y Eor

0

161

50 100 150 200
1]

F S D 2w B i

2848

342
333
283
272
269

500 1000 1500 2000 2500 3000
[FFfHT ]

AR O R\ i

_19_




4. HANOTR S TE B
4 — 1 PHRIERIRRAETANIIE S

EHAEA R | W4 NoR 2 o ﬁf
1. Pk 27 45 FE S E RS B OISR DR
Rk 28 4F | TR 2. VK 28 4EEHEE A K QU THE O &I N AR B—afE 20
5H 12 H 3. Ffth (FkEh)
WU Ol | BEEEGEROMEENE TERES % 58 | g
TR 28 4| Bk IR AL T RN R @8 s K | L., 15
6 H3H | %iRs) (Fkmm)
WG AP 2 (% - ) PEYEHL AT
THZ8 A TKHRFES I v % — LIERRRE Ak bz | BV S — 5
7H26H " Vg 26 W EE | GkE)
(1) T M A— 2T F 4 kB EBEAERR D F A
T2 g g g 3 & B TE M) T fa K | BRI | g
TA29H | e gmR | (2) THRESBEEDOBERRICELT (204) | (BKHI )
PRI | ~SMBLR A O BN & 257345 1464 BTV T~
2) R ) er BE K
(3) Bk MR 1 B e B i o0 JRR R )
~ B BRI A B TR L i B~
(D) % M E s % — LAk Bl
(4) TEIHIET 5 R Bkt R o 1 T H D B%E
KHRPEER ey 2 — M B K
(5) [(F) kv ZHBF OEHFEMN
B) by 7HRF A EE K
(6) T (A7) FZREET) DN
) HFREET. HE = K
[CFRP DI AT | FH M2 A 20 BH 7S A
s (1) RUZEECAFERFT M - M EFIGE 2 = » | ) 27
AIE BB EE K
AT R RER [ LU 1, 2] R IR O 7= DE A
PR s (g (s | PERBAN 6
BHBIN | BT | i E e A BB R %K |
YA2H | wpmmme) RRIESR AL o 7 — LRERFRR AR ez | o
U E Rt AH AR
W TAAZLTFY ) ao— T4
T8 g (T IRAL b AT RIRT A0 2 i) 106 e 6) 20
103 18~ ) e — R L— g
19 H (T IR 2 U B A 11 M) 5 5 )
HsA— FET 4 T AT AZNA F v 2 - (BR)
(AT EAL L my % ik 2 #i) 106 Fih 145)
gk 28 4F 40 R4 (1) TRpEZEORNR & HE] H—fE
11 A 240 RPN R MHEXYR—2—2r 57 2R g KE K (FkEh) 26

(2) T&FEAB S I PRIEG a2 FH V72 CFRP 42455)
FHMZEAT R AT E A T
iE - EAMEIRFR = MAIRE  RIE FE K
(3) TIEMBMT I & RIEIS RIS C o)
AL RPR B LEA R #% R % K

_20_




FEf4E A B £ =Y N A -1 0
B EERR LU 1, 2GRSO - OB 4
TRk 28 4| s (g () | eI 5
11/ 28~ | SkEEGHET | b x-oRimbty ¥ — BsE B %— K s —
20 B | WAL K BB i v % — LRI AR (kM)
v YR FE A KE
4 -2 MHERES MRS
RiEAR | WEL nooE 2w |
TR 284 | g . g G A e e A —KF L
5H 27 H @l%rm\:/&\ :PEE 28 QEE @%f:b\%\uﬁmwﬁuﬁ *kEH (*kEH 929
[iD
ik 28 A TRl A T T o A JE BT & B OB R Ry
5H27H T Yew A (KR P KR FKH 22
RS VGRS tE ST (k)
KT (BR) IR
SRk 28 A R A 7 — ik P T 32
5 12, WAT RRSEUIE T3 (B B EABK s —
13H R A - RGO 3 (K I )
o S U FIE
- YR B R
CABROHA.
??g”ﬁ S Ll A %%fﬁ -
) A <7y e N — T = 57
30 H & PEEHNE v # LREREE T O# KT
SERR 28 4 ¥ 7rvE—ILFR (KAL) 22
02U R | s | ARG T () Geain)
TE B A RS Geain)
Rk 28 A LR S d i f 22
12H 16 H Na X EBERAA ) KR BB PN
[E IS, BRI O = 2 MEERC X 2 B8 | Gk
S | HER S~
SEETSTIAF I Jud—E) FH BB
(ZIWBRICBITFA AL —RAF ) 77— N—H B
DB L B B~ R
IR TR ¥ — KB JEL
4— 3 FKHRAEPERFIFZe 2
EHEAR | EE4 N — ﬁf
TR 28 EE BT R AR BERO FHk - KRS
Tk 28 4 | SBERE 2o WN T g | 22
5H 19 H 1. gk o7 FFFE R IR s i
2. R 27 4R EEU SR D KGRI DN T (R HI i)
3. TR 28 AR EEEE () DEHIIHOVT
4. TR 28 LT (R) OFHICHONT
5. BEHEIZONT
6. T O
(v =2y F (RO B BB ERETOMAN ] | & 2EA
RIS | = Ay b (B M W K| 30
GBk I 7)

_21_




AB

FEhiFEH B XL N R = % 0
- FHIFIERER. FraBOSHERN
TRk 28 £ | HHIAFZERE | OF Mn A — 2T A N R BN EESE D FE AR 26
TH29R | & (kBRI s e T3 B T2 HEHl K| fF
R EEN | OQBEBIRELOMERRIZE L T~F D 4~ (Fkmh)
e e Heii) RHERE M) &8 &
Rk M 1% [ Bh BT 0 J B ~ [ B 3 A R R
EEER LB R m g~
(A b X T 3iE b v 2 — Bk R K
@YIHI AR BAEE A AN ST TEOR%
KHREEER e 2 — g B
® ) by TEFOSIREIT
(B) by 7H Ak BF K
® (B) B Lo
B)HZSET HE % K
o K BIGETH
[CFRP D FEMIERR AT % |
FEAN . FEMCOTEREE (JAXA)  RAIE IEE I
Mt R RY RS EE ONC BEMk 218 L 72 RS EE N LBt & <
Rk 28 4| BRI T AR | T —) E 25T 32
9H8H | &aEES (A | #A: BexBEE MR RIS iRk K| Br¥—
) BT TReEEW®R) PR OHE— K| GKETH)
S AL AL e EEXEGR) WA B K
1#) R A~Ada—FRL—var ME F K
e Ay MEREEE I F—2016) PESEHAN
SRR 28 4R | BB LA F | SR FRHARZE mH FH K| BrF— 34
10748 | &8s BOA B gl K| BKmE)
- AREER S
R 28 | BRIGERT | QW) TA A XL TF 7 )y —db ET8 (BF | #FRIE 24
10H 180 | & (BkHERIE | Bi ) N
~19H | BiERERN | Q@ )P Ra—FRLr—var (BFRIIEET) | AFRIEE
MoEsE - (— |@QBMA—FET A T VAT LA, Fx A | HN
)RKHER | P BRI EFER CaFRIELET
AR T¥S
)
- Bl RS
TR 28 4F | HINEEHS T FRIE £ HbilEZ LEERHR~THFEL L | AKRE 50
104241 ((—#) B | R HHEE T~ (Bxmh)
AEWMFRE | ER )y =T 4 s VxRN
b3 ) g w2z K
el - Bl S
FRE 28 4 ((2f) K| T3 D X ~2REHE & MWEH L O EHE | ER? 40
NWATH | BLFEaEd | K~ (BT
ERIAE) A Al HEE AR () FAR L K
RS c BN
FRE 28 4 (THK(BR) £ | T & & 7= 88 bk 0 o 45 765 8 PE AT 170
ILAOE | AP &% | RN A—T—15 tHIC X 2B EHL, B | By —
~10 H | ) X - BEBHEORR - LW (B
Mo TR | TEEEI M o TEIIN T Hife - —
FRE 284 | =i E & OBk | wEH F—xz 2T — k) BH S K| EEHEINR 57
12H6H | HFEEMR A F—x 2V — () BH WE K| BrH—
W) H &4 A=~ ) KN HE—# K| GET)

EEMEALE
2 —3k{E)

_22_




AB

FEhiFEH B XL N R = % )
[E T HE A i 98 4 )
R 29 4F | BIRREES ~3D TV U EF—ORFEINENEETONE - | EERER 48
TABH | ( (&AM & | &8 FEH~ B —
I AREIEME | - B R IR Bk )
fbrz—3 | © [&M MM ES o FERICHITE 3D 7Y
1#) vH — i & CAR B Al o Bl ~ [E R F b B 1
MIER~0RBYE~
FEAT . (IE ) PE 2 IR R A WF 58 A
AR Rl K
@QIETE—2HBEERENZHVWIZEREINLR
BEHT N A 28 EIZ D0 T
AT Bl K? FTHE &2 K
TS A —F A ) R— a3 VREEH
HE GAZREHNAHAS
O ERMABRELEE
AFRTEHEYr 22— HBE RFE K
@ X ## 53 H BA BT
EABREERTE % — @M filh K
@3D &K AEE
YR EERINE 24— RN ZEWm K
@7 v —EREG T EE
MR TEREIF ¥ — =44 #H K
@3 I EEE L E
MHEEBEEEMTE 24— HWH 8tk
X CTE® I F—)
FRL294E | 3D v oS | FEAl : HE ITa v bua—L v AT A (B) PEXHAHT 16
2H28H | voRaiEy BiE OME K| kBr¥—
= FoomA S K| Gem)

_23_




4—4 AT/ - AT A INT T AT =R

FEh4EH B

HEA

W

}

2 B

T 28 4
8 Hb5H~6
H

WIE=

Pv—Fy 7

FE R TR

O TETLIMET 0D =7 b~ T e B i O BF
%2 BRERETS ) - T4 7 BIHHIerERER gele  2d%
KB S A

@ THEMEFIINFIRPHZ2EL SN0 ? )
TR A BERIbE R - SVRETR (ke e
it

O IEREFMREODD~A 7T 7 AFx ) o
BLXOBAMEOM G L2 0@IE  KEAKERFE B
T gER BB &1k

@ THAM T ~ L BEELIC X 2 B MR LA 2 8 81 5
O AR BT HeR Ihn sk
@ IRBEIRLEWIZoONT)  FKEKRFERFR BT
Motk BT ES ERE RESE

@ TEFAREPEAN & 5 T ) B IRpEE I v & —
RN WN

I

Ot T A B LA - TR O EEBRIT

OMHIRE ARt OBKSHT 7 h IR

®4 7 2k XEtE @1 v ARy 7 A SHtE

Dz ——T7 A A&t Ok &t = g
ORASHARLFRUERT @K1 SHUTECH
DN AT ERSHE @ALABERIT

B iR
(i)

TRk 28 1F
12 4 22 H
~23 H

A S —=F T

@O 17 m—r VRO T O%E] & ARt -45ET b
DHRIP b= BIRISHEGET SR 1R BREETX
@ MEHITERE RE»DERT 2R~
BRIEHET —ARA AT 0=y MFEIE HEERKK
WroEsE

ORI LHERY: HIREIE 27 AHE EEIFZEE
DEREEVEINEDE —=V THRA L N ESHD

JEBH

O TS (YURL R—F 4 7 2R EH)
REFEDFFR S HEEERK

@7 X 7 TS RBERHRAE ETECZK
@A v ARy I RSt REBBGHRALRE &R K
MRS A B FRUERT RERBGHEALE iR
OEOAMBEASHE REFBGGRALE B O ABRRK
® F TN T VA RS BRI ELR AR#S
%

EEFBA

O FHEEAT

@ FHEEERRERS

@ JLHERTT

w7V
77K
KZE

(AL )

25

_24_




EhicEH A

HEHN

o
o}

2 %

(A)
AN/ S
Tk 29 4F | MRS IR RT L 24
;H%HN O TN/ RITIC L5 HER2 EEOERAL - -/ JHH 77;F
A DRI HAKERERE TR A0 (@13)
i RNER A m
@ B RIZEBRT 2RO FER” Sic” oS &
PRI PELEITR AT U —=1 2 kn
= AR A — T e NTaEATF— LA F—LE
pkE B4
S
O MEERMEERERE, KERSEIC BT 5 71—
JALIZDNT ) BLRTRSEAREB TR SER R EE A
VAT LARET R T 0T BER N BRREA
W RE
O MBI OBEBE A A L L7- 3 %It L— % — I T4
WA L DAL FF o TR LRI R B T2
B owesiE  CEEESA
© DRI > 7 Ic B B s X OV ERIA (55 2E
) BRTRE RSB T e WS B h s
4
Vs o
4—5 FKHIEEEE T EMEES
=]
EREAR | Bk N & P 63
B2 TF AT o R BRI i
T8 | EE GHE | O 27T AV MR oy 28
920 @  HEAEMERTAE A (ﬁ%*)
® FHliTFEOT—r v a v a8
@ FHH
4—6 FKHREmLIEEIRFIEEES
EfEA R | WA N % P 6%
LS. RIGHE R
TRk 28 4 | 851 EFES | 2. 8 1 EFERHFHERIC >\ T P AN .
4H 13 H HRE S 3. F D v H—
o 1. K 28 AR R At kB DR - Bk
fgggz HES 2. F D 15

_25_




Fhe4EH H FEL A s = % )
LRk 28 AR B F RS TEHE R OEE - KGR
(1) gk 27 4R N @RS
(2) Rk 27 AN SR F R
(3) SFEAWmE B
B (4) YRR 27 4FFEYN SR B E KRR NG 91
= (5) Pk 28 4R ¥ (7.<>(D%%Jto KR
(6) PRk 28 AR EEIN ST HL (52) Ok QN IKGR
() HERFRHHEZIZSWT
(8) HKIDIEIEIZHONT
2. = D
R
SERK 28 4R %1 EHFE L. AL E S RRE K 138 AT eI 95
6 H3H RiHE S 2. IAXA gk 7 v N FEERY e
j’éfﬂ;&)o ZE R E SRR R E S KR
URS T e | ATORTER  mamE s gk | EE
o - AL T WERE feek E & | 707
- B EZE T2 AR fit il AEZ K (27T
BRI o X HReip EE RS AHE S
gk 28 4 A B K HTALE
8 H 20 H e S - WEL T MW HRE  fnans 29 K mRP—t 7
« KPR M SRR R A8 Kl K At B2 —
- 1. 25 2 [ FFEIRIHES T DT .
TR 28 4E | 5 2 RIEAES FESEHAN
9 A 2 H s | 20N by s— 6
SEMRED Yy 7 R EORN
FR28F | o s | L BB ORI i
9 H 30 H = | o 2 o EN 17
HKEBIOERALZ#H
1. T&4ETHY L TWDER
AHAR A v XM THE OBEE K
2. TE 7 EHIRIZ DV T
FKHEAL S T FRE Bt K
3. TRFAb R T M oA |
KFAL AL T3 ® Kk BHEH K
G s - Ein o K, R BE K
VRoen | Baatis ; x REEAR | 274—1 ) 18
4. TEHFHBOMLFETHR X TV D KA
I FILFETEM JEE EE K
TR =Xk K, i % K
5. &N - A L7z @Aa %
WE TE®W FagE MY K
faR B K, RE EM K
KHE O K., B KA K
% T AL B i 5 2 D R 2%
RK 28 IS FEE IR,
12H1H e ik 2. WOHER ST PEFE R 7 o 2 — AR %?%{S 7
~ 2H S.HU/NMEEFH DS - FY—E R a

_26_




EhicEH A

HEHN

2

o}

iy
B

Pk 29 47
2A10H

iR R

1. Rk 28 AR FE T RFI TR
2. % 29 FEEH R
3. BUEERIZOWT

4.

Z DAt

N
pray
1.

2.

3.

BRI X BRRE
Au

MAu R EE ST TR DU |

RALTRN SERIER Al % K
AR >\
BRI TR0 B HE B K
(A TARR T 3R B T 4500 3BT |
KVALRT I B W T K

BefahlE e
(— AL A
AR HE A
SHALHR &
DH:AE)

£33

eI

AT 1

MENTEICL DY RBLQOHE 250N 7L RO
=T 4 7L @IRBREL T OMY A 7 VERALE]
PN N = RS 20 S S S o ot

A 2

FEATAITZE « EATHIT DO HITIED

PN e o 6o YT REAE S

— 24

#
i

13

30

30

4—7 HAEHAERETRLF—IRR

FEhtiF A H

HEA

W

»}

2 %

N=|
ON)

PRk 28 4
9H5H

1.

2.

QMW AL /A A~ AFE Bk
(BFA T KU =aT T VRt

23. MW )11 & LK Fp38 R (BKHI)

1. kW

2. fhderf

17

ok 29 4
1418 H

1
2
3
4
)
6

. 2R GRETR) B

. Pk 28 AR BT DN T

. SRR 28 AR AEART DU T

. BROERAH

. YRR 29 FERELIRE DB Y RN T
. O

PE ZE BT AR

& Wk %E Bt

HEYA b
(i)

12

1.

2.

3.

[ 7 IA A ZIRFEMOTIIEEISE )
~PEMIIFE =L —HFFEER TR Y fA % R~
PESFANRAIIZT /A -T7R W 3L K

175 i)
~ RN DHIFET & D % 5 A B B i~
FEERBIE () TERFE N R K

PEr SRR DK S8 = L —FITE FAHEE D HGHIZ DN T
ERBRBTATER A A0 ARFE K

28

_27_




4—8 WO Y RIS
EHAERR | W4 NoR - ﬁf
1. F9e & KR
SRR 28 6 | RIS 2. 5 F. BEDKR KEKS | 60
98 9H 3. FEEEH O (B 11 717)
4. F DA
HES 11 RS (TR TE 2 — 7 DR OIS D) & B
(Hoffe < BRI | SEseRb i o0 o = — 7 720
PESE i v FESLHARIES AR TR~ =~ y 60
5 —) 1-2. BRI T AU AT O EE S AR~ D IR Y L7 )
SRS L 2 —  derE WEeE R
I | 1L E DY LR BRI RES
Wi (A B KE A WHdE WA AL K
HRLBE S B | 2 BKHIJE A /) ~— 2 3 w10 2 B A Z2 R S & S " 60
Ty H—) e A D R
KE K BT ERICRE M 8k K
3. KA RFEREH T o 2 =28 A ¥ ZIEORDY H
Fa
KHR LSy ¥ — FiE S 1B K
RS 1. RIS SBe%
2. RO Y BEL RIS SBM%E
e (b . | OB E AT ARG LYo 2T AR
TRk 28 4 | s mamls | BHEREAE BUTOERRER MEEOR WEAAK K | Bmk | 62
10H 148 | =2 @wd & (B )
)
P28 | A TREESN LED O @)
117254 DOWAT L7 o=y Akttt W H K | EEDIN 3]
Ty —
(B I )
et AR ~IHT ) T A—H
KH B 7 — ERE i K ) 31
MRS | PR X — BT
SN T Ak EEEA) | MIF SR E s " 11
< e B B
AT VD2 b= OWRBHLNTA T A A
FHC29 | s (g | 1 . 41
2H3H S 7 ek E0 N = o s e v " N PR
ETISEOEIE | OREMOCE BTN B IR g K RSN
E RS B
)
() A H gk WIE MR K
PR29E A mpx s | - ) vRxFAR—F wE fE K| UONEER | )
SHOH | G sompt | - SRR T T
HAfrrse =) AT a T (BR) Pl EE K G
(BR) B L —~UL MR EE K
T4 R Bt EmE K

_28_




5. AMBEK
5—1 HitEOERK « ZItHE

"5 N K H H THEBFTE AR

SHpopEnEE = TR 7 —0 difkim) H28. 5. 12,13 RINAEZE 32 44
ST ROEEAEE = TEMEIREE =) H28. 6. 23, 30 BN 26 4

" . H28.7. 11~ THELERT LFRER KT
BeffTaHER H28.12.2 | £ (1) 14

A B =y THHE I
CENFRBIA > OIRE T, BHeH £ > 0 oo | 12580 VERE LA

ot T H28. 9. 5~ FRHIRANL K o A T DRV
¥ E—v vy ThiE H28.9.7 | SHEMAAES AT AR 3 4
[ B—rvy THHE H28. 10. 20 FKH B 715 3 44

o TH—tAMEHFLIF— H28. 11. 2 RN 8 4
5— 2 AR ORAE B OURE

4 b7 kB [EIE3 woE

T MEE TR LR MBS FHMER [ESS=C7r Wi S0 3[E | ETES FHBAFEED
etz 4 S TE =] < b ez i

HEBRERRERESAIRANDE | prmnm mamen | 20 | ERUSHRED
5 MBI RRE RS B F MBS FER PAETHSH  HMPEFE 28] | IS BT
WHIITE R~ U — 7 BRESHEs o v L7 ey s s A -
RS EAER I A AR 1B | BT B
HERGERE X 2V 7 ¢ ik REFE A& | . i i <
FRAES BAEE I A B 1B | T B
@%ﬁfﬁ%f%bkﬁtk%%d<bi e 41 | B B g
Mg IR I 7 — REEIZBE 3 2 Mate Gl HSAT 1\l | T HBRFE B
KA ERAED DS a7 A MR | o o msam o IR "
g R B K RVE R 2 18] | EIEAT nbaBRAEHT
KRB GRS FER K RSBt = 1\ | R ntABAFEHED

_29_




4 i kB Kk Bk &
IR EECRER AR RHI R FUE X AT E Z RS | 10 [\ | FIBH7 reaBl 5
EEkRFE T RETIGVERERME  BHES Sx[E S AT AT A 3[ml | RIEHT ntABHREED
TRERE (77 2F v 7 iE) MiEZA K R RE ) BRE T 2 4] | FRIEHT et ABISEHE
&8 TARE K RS IR PR i S5 AL 2 8l | FIHT neaBH RS
HieE (Betidid:) MEZR Bk IR SE RE 7 PR L[E] | S&TEM7 wABARE AL
HiERE (RALHE) BiERA K IR RE ) BRE T 2 L[E] | SETEM 7 wABASE &S
KRR RFEAR PRI L[E] | SRIEAF7 v AR
W [N A~ ZFH L RNOBEED ) YA | HE T — U~ A A H o N
Vaa — R a— & LA | SRTEH7" ntABH D
e [Pk O PERBUR KHEmE THIREE 7 =77 o N
~ A FTRET L E— B LT~ N LIE] | 38T 7 w AR ET
FE & A PR TR M AR WH . JfG Y 1 AE 38 - BA %8
16
T il
6. TOff
LE=JN
R F 4 K 4 i
BRI SE R il B FIHM 7 1 & ZBASEHRS

_30_




Il HFERR - [LETEE)

_31_



1. Pk 2 8 AREERTFERUR i & DR

OFE  JE : KHRFERRIN Y v ¥ — Fpk 2 SFEERERES

OB W28 7H1H (&) 13:00~17:00

Oz % KHERFEERINE % — WHEM2F 3L -« 1F EBaRL— A
OBMM#E : 1564

( HLFREEE )
TV Ty R LT v =2 AEAT O B E )
[ SZAFJEBH 38 15 N PE BN G A JE T
TLXT TNy r= s A A —RIf A — K B R K
O PERAFOEE] LAGIE L FHEOFRIT
PEREFAHR G IIZEET Hdbwu ¥ — P = HH ERE K

€ pRRAE BAFEEOA TP EIN &3 HFE )

(1) HEEAHLAT - 7 T N Bl -l B B L iy
BEUCHBERTE R

(2) BHRBFRHINT - CERP BB AN - 3D 7'V 20— F A « it 20 F H
HIEM 7 e AREEER BB £

(3) HEREMEATEL- BRI UA VL RGBT
JohmtiAESR TREI R THE M

(4) HwAHesh
PEFFAN B2 —PrR kA &

C Htrrgar= )
(1) RRZ—kyiar
KIBIRARNAL —IZONTIRAR =V D —HESTZS 0,
(2) BT —ARIR

_32_



RAS——

No. RRE ZA hv

A EHZ L DI T SAADBFE

3
L| R BRSO, WL Xl A 7L s KRR

R N Es T

2| IR A A D R A —
3| ARl AL A B SRR I B I & FE SR I b R R R R Al

4 | Jn ARAE, F ik CFRP ARV L (SCUTDRILL) O bk

5 | PHHILER i?ﬁi?ﬁfiigffimglwagm~SCM;qo)
6 | EH., R H L AR A I ER SR 1 DA R BH 38

7| e Hit R A I U 7= £ 5 R SRR

— Mt BRI A AR = A TR S~ R B —

TR S VS RO I LD b & ik e b

B A LR BRIE SR gy oo L

9 | A TR, BRIG, B2 PR FEHBHER A BHOR d6 K O IE Bl

i wEL B BAR . | i R
10 . FH FEHEMEEA L DOV HE

LR AL LT S AD HAEF TR %

RN RPN — R EATTHF O 1T LD H T S A ADflH —

1o | mimeAs FEMLIL R« /A ZFFA - EMCXI SR i

— SR A
13 | A4, B L)1 NIRRT AL AT A ADIN
g | T B HREL SR st st i B R

WH

_33_




2. WA A
2—1 HF
[FRk 2 8 4FE HifE Y]

%1
No. & B HEFI DI HiREE 5
1| Wizt 7 Z A 8= a3 Uk i 5fE 2017-034426
[“FRE 2 8 42 257 ]

X1 11
No. 4 W MR DI HiREE 5
| MR T S R Frif FrfE 2010-291221
2 | BE MR EG A O R R FERF IR 2011-113374
3 | Wbk U U AR A T A Fiw F§fE 2012-63494
4 | R A O T ARVERUEL e OV ORGEHTE | KT ¥FlE 2015-21657
6 | KRFEARAERAR R 5 E 2015-14852
7 gﬁ%ﬁjﬁ;\fzj;lj:_& PHT Fr FeRE 2013-11990
8 | BRI E AW AR T ORER Tk Fra F§lE 2016-20839
9 ifffﬁ f ;\fzj ; (:‘7157 P OWETT | g US 14/162, 562
10 | RUNEKOZEILOERGE CKE) s US 14/229, 096
11| BEAROEERN RGHHISE Fiw H#E 2011-122769
[“Fhk 2 8 4 FEhi 7]

%1 51
No. | MDA TR R
1| b H13~
2 | AR & D MWL B HE, ROHSeZ A3 2 Wl s O R 5 1k H16~
3| L AR AL H16~
4 | T Faxz—FOWRERFEBLIOT /7 Faxz—4 H16~
5 | ESRERIE 2 W T BT IEAER.. KOZE0E H17~
6 | R BONEE IR A oIk HI17~

_34_




No. | DA R HiH
(O VA i3 it R N VA ) IR S H18~
8 | M, mV U, RMEEREME AR T OWC — S 1 CREERK H24~
9 | ML R H24~
10| TG 5058 e 0 55 OO BT IE ONE 2 O a0 BTl ON S 2% & H25~
11| ST =4 H25~
12 | #Piss € RS TGk H25~
13 | @, &Y 7R SEEEEZ AT O2WC — S i CREERE H26~
14 | TG SR Y i S5 D AL ONT 2 O JE D BRI O 2 H26~
15 | /KFEAKA A H27~
2—2 b - @IER
No. T—= E PalliEE £H
1 | Magneto-Optical H. Yamane, K. Takeda | The Japan Institute of | H28.5 H
Enhancement and Chemical | and M. Kobayashi Metals, Vol.57,
Sensing Applications of 892-897 (2016)
Perpendicular Magnetic
CoPt/Ag Stacked Structures
with a ZnO Intermediate
Layer
2 | Novel method for rapid Yoshitaro Saito, Scientific Reports 6, H28.7 H
in-situ hybridization of Kazuhiro Imai, Ryuta | Article number: 30034
HER2 using non-contact Nakamura, Hiroshi (2016)
alternating-current Nanjo, Kaori Terata, d01:10.1038/srep30034
electric-field mixing Hayato Konno, Yoichi
Akagami & Yoshihiro
Minamiya
3 | 7/ Ry MEMET A ZBAFE | I thiG, AP IE, 85 | &J8, Vol. 86, No. 8, | H28.8 A
(2R DTS NP 25-31 (2016)
4 | Direct measurement of Motohiro Suzuki, Yuji | Journal of Applied H28. 10 H
single-dot coercivity and Kondo, and Jun Ariake | Physics, Vol. 120,
statistical analysis of 144503 (2016)
switching field distribution in
bit-patterned media using
scanning hard-x-ray
nanoprobe
5 | TICSICHEEET Iy 7 A0 | BR & CHEIL E | RS XOHERLRE, H28.10 A
B & B AITEE JBuE, RILEE, R | 633,10 5, 912917,
bal (2016)
¢ | Effects of C and NbC Additions | A. Nino, K. Morimura, S. | IC3MT2016 Matsue, H28. 10 H
on the Microstructure and Sugiyama and H. JAPAN, 7 - 11 Octber,
Mechanical Properties of Taimatsu 2016.
Binderless WC Ceramics

_35_




No. F— e EEE T £H
7 | Preparation of SisN4-TaC and A. Nino, A. Sasago, S. Int. Journal of Refractory | H28. 12 H
Si3N4-ZrC composite ceramics Sugiyama and H. Metals and Hard
and their mechanical properties Taimatsu Materials, Vol. 61,
192-200 (2016).
g | Image Correction Method to | M. Ishii, I. Kusada and | Journal of the H29.1 H
Determine Appropriate H. Yamane Institute of Industrial
Apple Harvest Time for Applications
Outdoor Trees Engineers Vol.5, 1-6
(2017)
2—3 HEEER
No. 5 R RERA 1 B
B, A sllze, Origse, M, | it fRBAmA R EF 73 | H28. 5. 11
! (Sonic—Jet) DHFFERHFE AT A AL TEAL S
TRR 28 AREERR 1 A B
ZA=R
NAHE—=VLZAWC-ZICt T | B EGL, L K8, | BEm ARG WSl | H28.5.24
2 | Ty 7 AOMBIMEICE X | B R BILER, R | 28 FEEFRIHEHY
1E9° SiC DORh R 5 gt 46, (2016)
TiC-SiC-ZrC &t 7 I v 7 | B 5%, (S8, BB RIG &R K | H28.5. 24
3| ADOEEMAIMEE WIR 0, ZILER, R | 28 FERFRS
- 4, 47, (2016)
WIR/SA T U —RIBEASSHE | B SUA, FEEER, #% | 55 5 O [IEERRAF - ek | H28.5.24
4 | GEREBRE T ¢ — B REME A | B, EEEA it 27— EERR)
DR A GBR
FACFAEFRE = R L X —F58 | i g4 555 O [RIFEMAF - B | H28.5.24
| 2omn it $r— GEake)
CAEZEM LB ORE | 5i)ll5E £ 21 [BIRHR TR | H2s.6. 1
6 | pre
ESEPUx; 2
; DTV U EEH LD | WHE LR KHERFET 7 ) vy H28. 6.2
5K Y ¥
felT THD L, AKTES | ThEAX T 7 Fx VT ESR H28.6.23
8 | 2L, ELTHESEZLE~AD
72O 72 D8N AR D T DT~
T RRRL A H T 2 e R | AR TR 28 A EERK b4 | 128.6.30
9 | HE AR~ EE B 2 5 i el Rk LU
WA ~~ (LB A=
" B &M F / AV Sonic-Jet & | Fi)lI5E 5 51 [MIEERRMT - BrEdifr | H28.7.8
PN Tz B Ay IS —

_36_




No. T—= RRHE FREA FEAR
AE BBl Xv wllse, Orikse, K, | FritRBARET 7/ | H28.7.13
11 (Sonic—Jet) DHFFERAFE AT A ZEAFTEAL S
ok 28 AL 2 BT
ZE=
19 OIHI AR o BOE S S | INEERS . RAEE Bk RAEPER A SE s | H28.7.29
F CEOB% FOITEE LS
Magneto-optical K. Takeda, H. Yamane | The 9th Pacific Rim H28. 8. 3
enhancement and chemical | and M. Kobayashi International
sensing applications of Conference on
13 | perpendicular magnetic Advanced Materials
CoPt/Ag stacked structures and Processing, P-380
with a ZnO intermediate (2016)
layer
FRBEIP LT & 15 T g R Tk 28 L RUES H28.8.5
14 J AT A ANG T AR
—REEY~—Fr 7
WEER 7 U —OBRIEMEALE | AMEF=, M, 2016 4 FERRRIIN T2 H28.9.2
15 1 4 BR AR IE R, EANTRA T
AER, R R —
BHRAZ U —HIEEA 2w | M, PSR, 2016 EERRRIIN T4 | H28.9.2
16 | LIomahee o gefliopize | HOHER, SRR, AR 2
DAEZESE, PRER, R
LB
TR SRR et 2 TR | TPATRER, AR ERG—. /A | LIFE2016 H28.9. 4
1T 124 2 AR B HAT O B 3, ML, Mg
i
WALFRBRENC K DEh~ A 7 | R, NHEE AW G P2 R 1H28.9.5
18 | B LU X7 LA ONPEHEN R 8 THatE, PA42(2016)
DK
2y NEBRRS Y R | NEB, e H A L 2 i =5 H28.9.5
19 | UL AT LA X DR I TFatE, PB40 (2016)
SR & mds B b
EIBEFPHAT (BST) & AT | RFRER, AR BB, A | 2016 RRERFE T24fk | 128.9.6
yo | FHURRISOMM A B =X | (e, FAMEIL, B | AT
DRRY] (555 ) ~BIIEDE | 1
Rz K DR O EhE b~
W OE N E BE A IS X D | R A, gPEnEE, A2 | 13 M B ABVESERY | H28.9.6
21 | TiOx-NbBy IR B2 DG & BE | INERZ, MH 3 firaf i = T RIS, P132
il 1 D BV Fr 1 (2016)
iR b' ) U ARRRLEA | AfEFEE, HEHEE, 2016 fEEE RS Tk | H28.9.7
22 | H R OVHAEZEE OB 5 | AR, R EB—, 1 | Boaiiams
3 - TORPE, IR
AE R FEL S AL s, GHikse, BEEE, | iR M ALE 77 % | H28. 9. 7
23 | (Sonic—Jet) DAFZERAYE FoSies A ARG 2Rk

28 FFHEH S RIHNE AR

_37_




No. T—= RRHE R4 FEAR
ARSI F bR OZ BT 2 | wllse Otk #HEE, | 2016 AEEEHE T2 | H28. 9. 8
24| B R, (IR, R | ks
K, B, KH 5 HAR
Feic X @m0 7Y > | wllsE PEE B AT s & T JEFT | Hes. 9. 8
o5 | 7Y RELZ hRr=J 20D FRR 28 EFE Ml pE
ooy VEME AL A
RORERE &
Image Correction for Proper | I. Kusada, M. Ishii and | The 4th International H28.9. 11
Time of Harvesting Fruit | H. Yamane Conference on
26 | Outdoors Intelligent Systems
and Image Processing,
PS-19 (2016)
WEMEREE IR d6 T D REROES: | WARTAES, LR, (35 | 35 77 RS2 FK | H28.9. 14
2T | FY T 4 BRZFM LK | B, EAM G FOE M OGE B =,
& A L DFF% 14a-PZ-7 (2016)
FZyFVaA s MERBAEM | BIRES, KO- 2016 4 0 A S | H28.9. 14
28 | W2 SAC IZATEEE A FERRE
IMCs J& DY TERE DR FATh
Relationship between Rie Nobe The 12th China-Japan | H28.9.15
mechanical properties and Joint Conference on
morphology of carbon Composite Materials
29 | fibre-reinforced (CJIJCC-12)
polypropylene prepared
by microcellular injection
molding
B WG LEAN 2R L7o# | sllse, Grgss, BREE, | 55 25 IRt o #4 | Hog. 9. 16
30| A B AT D HRA T BB
CoPt-Ag B LU CoPt-Au # | [LRIAE, gHEHLE S, | 4 159 B HAR®EYS | 1H28.9.21
31 | ERH T/ ME RO/ | R, IRBUE KW G K 2%, P170
Rtk (2016)
SIS ELE T A N | RE 2016 £ FIHHIBEY | 128.9. 22
s | BRI 27 LD LVHA T4 KA
AR
WC-TiC W& 7 I v 7 AD | {8FEL, bR, B | BARSESES 2016 42K | 128, 9. 23
33 | TR & AR IS K| IR S BILER, R | IR, 478,
T Cr,C, IR Zh 3 7 (2016)
BEME O G I IG T O | ARDEE SRR 28 A EEpESE R fnE | H28.9.28
94 iy HHEE SR AL
e KEWE - Mk -
FHA GRS
WALFA FTEE= R L X — L | A SRR 28 AREE PEERLNT | H28.9.28
2 DOHWE HEEHEE S AU
35 AR
KGR - BREE - —x
NE =R

_38_




No. T—= RRHE FREA FEAR
N LR P SR A il 2 0D BR %8 H LR, EHEA SRR 28 AREE PEZEELNT | H28.9.28
~ P S~ HEEHEE S AL

36 RHIES

KFER - Bl - —x
NE—oF=

37 | EPEFFEEEAEEIC OV T | WHE R —HEIRFFERIFIES | H28.10.7
AR ST 2 S L | Ak, R EG—. A | BARES=  25 11 8] | H28. 10. 22

38 BAEIREAIR OB GF 2 W) | (£, M EIL, FEfg | AZPEIN T - TAEBET Y
~fFROEBRILDOTDOE | # FATES
FRIEAR DRt~
WRT v B TEANCBT D | AR, MEE, H AR 2 &5 11 [\ | H28.10.23

39 | WFEERRRL 258 D ARG hRrER, AR EG— AEPEAN L - TAERS AT Y

EALES
Microwave Field Takahiro KUROSAWA | International H28. 10. 26

40 Measurement by using Symposium on
Semiconductor Scatterer Antennas and
with Optical Modulation Propagation 2016
TV U T iR B bR | BB 7T AF 7L | H28.10. 27

41 | U Fr e L o)k Fa O EINTY R
ESEilESIRN S U716
NA X —VAWCHEET | 8RN, FE&E, | BEBRIGEHS K | H28.11. 10

42 | T v 7 AOWGRR & A | B IR 5, BIR R | 28 EKFE RSB
M IZE KIET TIC 0% R IR, /fx # A 111, (2016)

TiC-SiC-TaC #H&® 7 I v o | BR 5, CEpEIL, MR ARG &K | 28, 11. 10

43 | A OFEIITEE BIR U, BILEE, & | 28 KRS E

woF FEE 118, (2016)
BB, AL sl grikse, BRE R, | Bt EBAAE 7 N | 528, 11. 10

m (Sonic—Jet) DWFFERAFE ARIETF A AFAF TR A

SRR 28 FREEER 4 AN
ZA=
HALFAE R R L X — P9 | i HSEAE SRR 28 FREE PEZERLANT | H28.11.10

i | BT~ AT L HHGE ST BB T

D 2 iR IR 7~ RNF—fs R

TRLF RS
Magneto-optical cavity H. Yamane, Y. The 29th International | H28. 11. 10
effect on perpendicular Yamasaki, K. Microprocesses and

46 | magnetic multilayers for Sumiyoshi, and K. Nanotechnology
hydrogen gas sensing Shigemura Conference, 10P-7-21
application (2016)

47 K BEPERER I v 7 —2kB | BIREE aVbEa—%—v =2 | 28 11. 11
(7% cAE OIEHFHpI L—vay VRV Y

2 in AKITA

48 U o ZEARFI ek 2 AV | BRIEEE, @fERZ, @ | AARGH Lyamdis | H28.11.12
T2 Kk D oyt B s, B0 lEAEN
CoPt DEAFFE~DO THIE | HEME £, R HEE, | B 15 R AAESEFSSHE | 128.11. 25

49 | OB /INRBE, IRTGE b R FE R R K 4

P-12 (2016)

_39_




No. F— BERHE HERA £AH
WC-SiC #EE T X v 7 A | fEAI, (ZHFEIL, BN | K& B %2 WAL X5 | 128.11. 25
50 | HERRIIPEE 128 KI1E 3 NbC | 4%, ZILEE, RiRK 2016 4EAFFERE R K
D 5 AL 15, (2016)
HWE I EBEAS I L D W, | BILER, B 5, B | 5521 [ SPS MFEAFER | H28. 12. 1
51 | Mo)C-SiC %t 7 I v A0 | #, -BEL, Rin & | EEHE, 65-66,(2016)
ARk & TR
- KR EEREM-CBIT S | NHE R R IRT) ) HlasiE S H28.12.8
3D YV EFEIEHLIELD
3D
Ru FHUE & L7z CoPt s> | ik kdd, JHEME £, | 4 26 [/ HA MRS 4Ek | H28. 12. 21
53 | RfBIC L Dk IHRBUE, IUARTRE 2, E1-P21-022
(2016)
A% EREE THEEC K | A EX TOLIC & D>-3< s | H29.1.6
54 | D BAFE LRI Yt oy Y —3 7 L3 [AE|
LB DA BTy LA F—
A FEL s, XL se)llge, Griggse, BEEE, | it RS E 7 N | H29.1. 13
o (Sonic—Jet) DHFFERHFE PRI A AT TR A
pk 28 AREESS b [RIEA
FES
R &2 — « EPEHERE & o | hRE K %5 03 Al EEEEERRERE | H29.2.17
56 W2 &> TRHF L7541 THEXY NU—T AR
FRERBIFIERE R DL 2
i
AE WL, AL selllgs, grigse, BRE R, | FritfREARE T N | 129.3. 1
57 (Sonic—Jet) OHFFLRHFE PSS A AF AR S
gk 28 S 6 RIEIf
ZER
5 AR T LBRROBME Y I = | Gk, Ji)llon, R, | 2017 RS LYK | H29. 3. 13
L— g AT OBE%E LA i) BN
A ZEL ) AV 58 | R, GHikse, BREE, | 2017 FEERE LYK | H29. 3. 13
59 L OWEBAERSIZ B 2 85T | Heds, LHEEAN, BE | TRa
B, B2, KHJF
BR
60 SRR I T o H B A & | TRERE, A(EZESE, R | 2016 RS T ek | H29.3.13
T2 PR B AT R BRE
BRAZ U —HIEEN 2 A | AEZEE, 2016 4EFERE T Tpx | H29.3.13
61 | 7Z/MVBETHRICKDMEMTO | it AIER, FRE
SRR AR, AR ER—
BB EN 20 In situ | PARER, R EB—. A | 2016 RS TR | H29.3. 14
6 NATIVEAR—Va i | EFE FHBES KR, B | FRa

M % 72 D ORIEZHAM SN
B9 2058

AL, FEfElE

_40_




No. F—= BERE IR £ HH
U v AR R A | BUETERE, RERE, = | HEEFEAeRME | H29.3. 14
63 | 7oK O TR Mg, BRCE X I F T T F—T A
2017
[CoPt/AZO/AgIFEJE I D T E. | (LARVAES, ITkthTR, F | 55 64 RIS HAMELESE | H29.3. 14
64 | RERHME & A Ve B =, EE, /N | FPINGERES,
HBUE 14p-P10-26 (2017)
CoPt ZJE D mE RS FFE | OHetiE =, HEESE, | % 160 M B AESEFS | 129.3. 15
65 | IZRBIT D EELFLD A ARG, /IMRBUE FEHEEH KRS, P123
(2017)
SisNg-TiCosNos AT I v | B EIL, @F o, | BARSESS 2017 & | H29.3. 15
66 | 7 2 OIS BIMR 5%, RILEE, & | WKSHEMEE, 214,
(A< (2017)
FRET T XE A2 AW | AR Fosk, Jull #H—. | A H28. 3. 15
67 | e — B AT LD | FiEe —E
i
THCEOT BRI & 7 A | WIFIOKE, R, % 51 [A] H AUKEBRBE 4 | H29.3.16
63 TRIBEDENESICEH Lz | MBS, EHSEA 2
TR H ORI A RERE O T
Wi~ A 7L AT LA | 2s, NHEPE % 64 ML MBS | H29.3. 17
69 | L 2 IEIEEEh R O ZREEANT R,
17a-P1-9 (2017)
2 —4 HKFEEREY
No. F— SEF K4 A
1| EERSEAGRALE DRt | NERRE 55 28 [T/ EFEMESS | H28.4 H
% IDC-1301] A - FriAnE pE
SRR E
2—5 —RAE
VRk2 8FE7TH1H: 334
2—6 AU b-EIF—
No. % e EX(iEa % P FHH
B KO U PE 2 B ffy | H28.8.26-
1| /g T = A% K IR
s — 21
KT B AR RS | Bk W R PE 2 R gly | H28.8.27
2 | THE KAGAKU
BE o x—

_41_




No. % R FEE %o £HH
— R E AN~ A H28. 9. 14~
3 | F w2 EVRARUMNIAV-9B) | y o~ oL | ST ok 16
MEMS B> v 7 &Fy NT—27 A7 | B iF o 98 #1 & | %S4 JTB = X | H28.9. 14~
A N (—) ~A4 27~ oty | NMEMS i ZeHE | o=/ —3a v 16
S = i FHA R T
+ R
5 | m 05 ERCLHRO B E 2 5o AL | b v e | 1S 910
N = RS b
. KERKEFES | H28.10.4
KEALDOSIL DA —F v in
6 ‘ FRHERZ - FKEIE | v N2 KRES
K
fERFR 7 m T
b & - EFEES o ) H28.11. 1
. EHRRRT
T | HITERE HEEET +—7 L2016 T —75201 i )
B TP ITNNT =]
6 FITEER
b R e e e | H28.11.9
B | b= BT THKHstaw |0 R EREE
A — ~10
K HEVE A B IR H28.11. 22
HiRke A ¥ LR
9 | FKHBAEMEMFIERRHS A VIR 2. HREEH .
7
it &2 —
HRE AT - BKH | )
AN TR
B ET - Bl A EhEBE N | B B e B R
10 A Stbuh & — | H28.11.22
TRPERRE in AN RS in XA
TX
NYFEITREES
) i ~YV & (KK WhH
11 | kAR H OS5 IR in Mazda K IR H28.11. 23
S H—
) FKOH B PESEH T | Bk B IR E 3 B
12 | #EHIB O BIHIN T 2 — H28.12.6
B — v H—
3 B~ 2 Y A by AT AR | RKHREEEE | KW R PE 3B 125, 12, 22
JTSQ9100 MMM RIA & X F— HUPE SRR | B2 — o
ERRTE AR YN
PERBANRE IR | ey g o o
" AV —U ¥k R PEE~ | B b 2 —, il (7| 129113
VFUT T 2 AH AARATHBEA R - o
JiE AR ZE &
&‘—‘

_42_




No. % R FEE %o £HH
& 9F< HENEE e
o N . . . X 411 P = Bl
5 | £ i o | R, | o | e 5, 2
IRPERE JeifeiE B B B PE ¥ S o
ERIEE R HS
MHEHBEAR S | kBT R
16 | KOV AL AT = AT 4 7L ) ‘ H29. 2. 18
HEE FY (7T x|
, HELEFESREEX Yy 7 A7 74 | AR - BKAES | ST VA b a iR 120,514
1 .3,
— 5 A 2017 BExy hU—7 U 2 FKH
4
2 — B - —fRGERE - 7L B A
No. | B#i4EH B | B#EKL %S R L
1 | H28. 4. 1 | BICAKITA T —LDKFIKTIREDT v > A %Dt
2 | H28. 5.21 | #iHHR SRR SR CEBH
) fizedgm A R, RUERIN A JLFERBRE 6 AMEIC 218
3 | H28. 5.24 | RKE &N
8346 M
- INBREFT A A BEERIOKFAAERS I THE. &
4 | H28. 5.24 H AR 7 97
PG <
5 | H28. 6. 9 | FKHES XA | KEEB L MZHEEN G ERERAEEE~YEE
6 | H28. 6.17 AT | REBEESNE 2 —  (AH)
BN L LRBR REOINEET 7V 72 EHN RE
7 |H28. 7. 5 | BKEHE & 23)
e 72—
T UL EAFEENa TR [ AR TRED 2T LE
8 |H28. 7. 8 | WTIT¥X
¥ FELA~
9 | H28. 8.16 AAREFR | 7 A% — BEL2WERBHES oA WIEH. B34
10 | H28. 8.27 | MKEZET | B/ 7 = A& 23 41, 808 PR
HEFEE
11 | H28. 9. 7 v b U — 7 | AR TR b E AW RIS S A R
Web ~_X—
12 | H28. 9. 8 | BKAZ&ET | VU —RWREFED /IMREE®  THIRDER] B
LED ([ZE# EL & SEHAMSH A~ S R 35 £k & KEEhE
13 | H28. 9.10 | FKEHE&NIT
#
14 | H28. 9.14 | BKESENT | BEA T AMBERHR~ B RFE, BERTF—L
15 | H28. 9.30 | FM#kH T T T T T T —

_43_




No. | #BE4FEA R | BEKASE HE L L

AL DA =Ty Y FECHMTEERT R
16 | H28.10.13 | 45 H & .

ERKER, AMERA~EBTRS

HMHETOAFT hFA4 X VU ANERA~RTHE KET
17 | H28.10.17 | BKH X207

7 FE5E~

EOESHA Genki Y27 b EELEZANLS KA &F
18 | H28.10.25 FKH X & 307

FUAMT. « BT

oA IRBREGEEERAN NEERNT NRARz=v
19 | H28.11.17 B ¥ T2

[N

WALMZEFEEE T +— T & [F/NBEICBAORIM ] fHizemk
20 | H28.12. 9 | RKH & & 23)

PESED AIREMEE S
21 | H28.12. 16 HRILZEHHE | ¥ v A CSHER FEERFE#ficBY—C
22 | H29. 2.18 | FKHELETER BlAEN, $EEVORKEE LT TATTHET =R

mEF PG ALY RIE L EEHEOEE FaEE
23 | H29. 3.24 | FKEH & &)

IRFERAE - EAERE RS 1 7T EE S REFE

A<HRIER BEECesry b, B g Ky MBI
24 | H29. 3.27 FKH & & 0307

FKETN 3 99 A /AR FEER

AA AT HxY AEEEEREICI Z0OQEFZEED
25 | H29. 3.27 PR R R T

HHE
26 | H29. 3.28 SRR | A4 P47 X% HEEEEREREICHT F0Q/IE TR
27 | H29. 3.29 AR TR | A4 RA 7 %% BEHEFEERREIZHT FOQ@QAM B

- AARA T XY HEEEEREIZI ZOOKEHSL

28 | H29. 3.30 PR SRR T R

(KiEEET) Rz <
3. TN
3—1 A
k2 8FEEF : 3944

3—2 —RAB
VR 2 847 H1H : 334 ()

_44_




IV HrEsRE

_45_






V-1 HE7bD3< VAKESESE

_46_



TUZNE DL ) RETEIMTE RN ERE

JoETmR A - ETEES VT NE B ARELIR BR ES AR S
wEME I N—T ThE . Eho B

RET AL —TN—T HE =

T A =TT =T OHi% se. Sl se

Project of Digital Manufacturing Technology Training
Advanced Processing/ medical-engineering collaboration Group

Masaru KATO, Fujio UCHIDA, Kengo KUROSAWA, Keiichi KUTSUZAWA
Composite Material Technology Development Group

Makoto KUDO, Rie NOBE
Environment and Energy Technology Development Group

Makoto INOUE
Nano-Mechanical Control Group Ryo ITO, Ryo ARAKAWA

Pk
VTR, 3 kI CAD/ICAM/CAERP 521G LT-F V2N =7 U 7%, 3D 7V v ZI2 kA58 E0
T T v T EOBRIERFEEIN G, 3D 7Y ¥ CHEBESERZBET S AM  (Additive Manufacturing) 77
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[%¢—U—F: 3L CAD/CAM/CAE, 3D 7'V %, 3D#UHEEHK AM ]

Abstract

In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. Therefore, in this project, we applied the
digital engineering technology we have been doing to the technical issues of enterprises in the prefecture, and supported the
training of design engineers for the purpose of improving production efficiency and quality and lowering costs .

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM |
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Abstract

In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. However, this technology is not yet been
established by the technical capabilities of the problems such as the design and modeling technology is at present. Therefore, in
this project, our center is to application development the utilization technology of 3D printers you've been doing, 3D CAD /
CAM / CAE technology's technical strength improvement by training, and support of a new foray into the local companies It
was carried out. In addition, by introducing Japan's first 3D mold laminate molding machine, it was also embarked on the
development of new casting technology that leverages a 3D mold lamination molding machine.

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM ]
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Abstract

Printed electronics (PE) is a series of printing methods used to create electronic circuits and devices on various substrates.
Conventionally, a method called photolithography is used for forming a circuit pattern, but there is a problem such as waste
liquid treatment by etching. PE replaces processes such as exposure and development with printing, and is also expected from
the point of environmental harmony such as low cost, energy saving, productivity improvement, waste reduction, and the like.
In this project, we began developing a sensor by a printing method of a conductive adhesive using a dispenser.

[ Keywords: printed electronics, dispenser printing, conductive adhesive, strain gauge]
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3D Manufacturing Project
- Application of High-Cycle Hot Press Molding Method of CFRTP Composite -

Composite Material Technology Development Group
Mitsuhiko KIMURA, Makoto KUDO, Motoi FUJISHIMA, Rie NOBE
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Abstract

The high-cycle press molding of CFRTP shows advantages of large-volume production, low-cost processing and recyclability.
So it is expected to widely use of various industrial field such as automotive, medical, welfare and more. In this study, aiming
to establish high-cycle press molding method of CFRTP, we investigated the reduction of hot press molding time and the
bonding strength of CFRTP and aluminum by using rapid heating and cooling molding system. As a result, the fiber orientation
of CFRTP prepreg improved deformation and dimensional stability. Furthermore, the bonding strength of CFRTP and
aluminum was higher than the tensile strength of matrix.

[ Key words: CFRTP, Composite material, Hot press molding method, Bonding ]
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3D Manufacturing Project
- (4) Support on 3D Machining of Difficult-to-cut Materials
and Complex Shape Parts -

Advanced Processing/ medical-engineering collaboration Group
Masaru KATO

Composite Material Technology Development Group
Mitsuhiko KIMURA
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Abstract

In recent years, lightweight materials such as Carbon fiber reinforced plastic (CFRP) or titanium alloy are widely used as
structural materials in airplane and automobile for the purpose of mass reduction. Although these materials have characteristics
of lightweight and high strength, they are regarded as difficult-to-cut materials. In particular the cutting of CFRP, tool life is not
only short, but there is a problem that de-lamination and burrs. This report shows a development of tool for CFRP drilling by
collaboration research with company from 2013 to 2016. This drill tool is launched in 2016.

[ Key words: CFRP, difficult-to-cut material, composite material, drilling, de-lamination, burr ]
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Project of Creating Functional Materials

- Development in Si Spin-Device Technology to Local Companies -
Spin and Nano Device Group, Toshio SUZUKI
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Abstract

Hanle-effect spin signals were successfully detected at room temperature by developing an advanced device fabrication
process for Si spin-devices. A part of the Si surface purification and flattening process, which was developed in the research of
the semiconductor spin-devices in our research center, has been applied to a device-characterizing process in a local company.

[Key words: Si device, Spintronics, Spin injection, Tunnel barrier, Hanle-effect, Element isolation, Mesa structure]
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Project of Creating Functional Materials
- Development of Local Companies of High Functional Magnet and Multiferroic
Material and Development of Fabrication Technology of Metal Nanocoil-

Spin and Nano Device Group
Kazuhiko SHINTAKU
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Abstract

Measurement system for magneto-optical Kerr effect with surface plasmon resonance was constructed in order to directly
detect the propagation phenomenon of magnetization in multiferroic material.

Aiming at establishment of a method by using a micro metal body (metal nanocoil) for developing innovative manufacturing
technology of composite materials targeting main structures of aircraft fuselage, materials of micro metal body (metal
nanocoil) was examined and a large sputtering machine for depositing in a large area was introduced.

[Key words: multiferroic material, aircraft, composite materials, metal nanocoil, sputtering machine]
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Abstract
(1) In order to consolidate a mixture of WC and SiC powders into a form of 50 mm disk bearing high density and hardness, we
applied a pressurized electric current sintering process. As a result, WC-SiC based ceramic compacts were successfully
obtained, showing excellent properties, for example, a relative density of 98.1 % and a Vickers hardness of 19.8 GPa for a
compact containing 20 % SiC sintered at 1600 C.
(2) Compacts were prepared from TiO, and NbB, powder mixture and evaluated from viewpoints of crystallographic structure
and thermoelectric performance. It was found the starting rutile-type TiO, phase was highly reduced into a series of Magneli
phases, TizOz1 (0= 3,4,5,6 and 7). The maximum thermoelectric figure of merit was 0.16 at 800 °C for compacts containing
4 and 5 % NbB; in the starting mixture.

[ Key words: Reactive resistance-heated hot pressing, WC-SIC based ceramics, Thermoelectric material]
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Project of Creating Functional Materials

- Project of Manufacturing Innovation Contributing to Advancement of

Optical Industries in Akita Area -
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Abstract

We started a technical support project based on optical related technology held in Akita Industrial Technology Center in
order to acquire technological capabilities and worldwide competitiveness in optical industries in Akita area. As a result of this
project, we report examples of a development of high precision reflective objective and analyses of optical thin film by
spectroscopic ellipsometry.

[ Key words: Optics, Thin film, Reflective objective, Spectroscopic ellipsometer, Optical measurement technology]
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Industrialization of Environmental symbiosis energy
~Efficient using of the energy by heat and fluid analysis and design technology~
Environment and Energy Technology Development Group Makoto INOUE
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Abstract

METI (Ministry of Economy, Trade and Industry) is placing about the fine bubble generation technology as first Japanese
innovative technology that work on the standardization of the generic technology from 2012. The fine bubble has very big
potential from washing and sterilization technology, to increasing of people to industry and medical care, welfare. In this
research, trial equipment was manufactured. The performance about shear rotational flow method was evaluated by experiment
and CFD (Computational Fluid Dynamics) analysis

[ Key words: fine bubble, washing, sterilization, healthy increasing, shear rotational flow, CFD ]
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Manufacturing Technology of Functional Components

- Development of Utilization Technology for Ground-Unused Thermal Energy-
Environment and Energy Technology Development Group  Yukio ENDA, Toshiaki KEITOKU
Technical Adviser Akinori SAITO
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Abstract

We were aiming at the establishment of the fundamental technique for the cultivation environment control using the natural
energy with low cost. The sump water coming from mountain snow runoff and fermentation heat of the chaff were used on as
heat sources. The temperature of liquid manure was controlled at about 20 “C used in hydroponic culture, under the
environment of both 50 ‘C and 0 °C of temperature in the plastic greenhouse.

[ Key words: natural energy system, thermal energy, ground thermal energy, sump water, fermentation heat of chaff |
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Project of 10T Industries
- Development of Sensing Devices and Systems with Micro-Optics Devices -

Optoelectronics Group
Satoshi YANASE, Masaru UCHIDA and Yuji KONDO
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Abstract

A liquid crystal(LC) lens is a one of technologies seeds from Akita prefecture, and is expected to apply for useful optical
devices. A liquid crystal microlens-array(LC-MLA) is a one kind of the LC lens, and has many micro size patterns on the
electrode. Large lens power generated by the LC-MLA can be applied to active light diffusion devices for illumination light. In
this report, it is shown that the value of over 60 % haze is obtained using the pattern electrode with diameter of 30 pum. Two
LC-MLAs were arranged so that those polarizing axis cross at right angle instead of removing the polarizing film. Total light
transmittance of the LC device was improved 1.5 times.

[ Key words: liquid crystal, microlens-array, illumination light, light diffusion, haze, total light transmittance]
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Abstract

We have been developing practical application of Drip Detect Sensor for Nursing which was also a pioneer of medical IoT
device. This development was based on “Voice-Oriented Nursing Medical System”(2008-2009) adopted by SCOPE(Strategic
Information and Communication R&D Promotion Programme) and “Demonstration experiment for medical personnel support
model system “(2010) adopted by Ubiquitous Health Medical Technology Promotion Project of Ministry of Internal Affairs
and Communications. This Drip Detect Sensor for Nursing was put into practical use in 2014. This Sensor was sold a lot and
it became to be utilized in many medical fields. We also released New Model in this year, and planned Next-Generation
Products that strengthened the IoT functions.

In this paper, we introduce the Drip Detect Sensor for Nursing as an example of our Akita Smart Platform.

[ Keywords: 10T, Optical Sensing, Wireless Communication, Medical ICT]
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Abstract

Improvements in magneto-optical (MO) effects due to magneto-photonic crystals and plasmon resonances have been
extensively studied, because a large MO is desirable in practical applications, such as MO recording media, MO spatial light
modulators, and MO chemical and biological sensors. A huge MO Kerr rotation angle can be obtained by an optical
interference (cavity) effect in magnetic multilayers consisting of [magnetic metal/dielectric/reflection metal] stacked structures.
This MO cavity effect in magnetic stacked films is useful for chemical and biological sensing applications.

[ Key words: chemical and biological sensors, magneto-optical effect, magnetic stacked film, optical interference]
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Abstract
EMC compliance services by using electromagnetic emission measurement system and electromagnetic immunity testing
system were carried out. EMC testing and analysis technique were provided for improving the EMC quality of equipment.
User requests of the EMC measurement system and technical support were also obtained in this research term.
[ Key words: anechoic chamber, EMC, ]
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Abstract

A measurement system for wireless power transfer using high frequency in MHz was constructed. A drive circuit of the
system operated in the frequency range from 30 kHz to 2 MHz at a higher efficiency by 5% than ever. With the system,
evaluation and optimization of wireless power transfer devices was performed for practical applications.

An electric power receiver as small as coin battery was made in order to perform experiment on wireless power transmission
to a movable body.

[ Key words: wireless power transfer, MHz power transmission, high efficiency power transmission, Magnetic resonant
coupling, coil design]
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Abstract

We are developing ultrasonic atomization nozzle as one method to provide a support for company development in
Akita prefecture by means of high speed and high precision actuator technology. Ultrasonic atomization technology is a
technique to mechanically atomize a liquid, and it is expected to be applied as a coating film formation tool of various
liquids. In this report, in order to elucidate the ultrasonic atomization phenomenon in detail, we observed the state of the
liquid film on the atomization surface and the process of liquid particle formation using the high speed microscope. As a
result, it was possible to confirm the capillary wave, which is the main cause of liquid particle formation, and to evaluate
the mechanism of liquid particle formation. We also evaluated the liquid droplet trajectory with respect to directions other
than the direction of gravitational force, and conducted a basic study on coating techniques for three - dimensional objects.

[Key words: Ultrasonic Atomization, Langevin-type Transducer, Coating, Piezoelectric Element, Actuator]

1. IIC®IZ

I, WO T VXV TAT A AT L A0 =T 7 7R EDRIBEEROBRBICB VT, BZEREE
ZE L L WA EDRET ST D, —MRICEBA IO ik & Ui, JAHPAZR A6 L7
THEFE L (=7 Y ) WA OMAMEICE LS EE L, ol ORERREOREE AT DB
WFREDRMONT WD, BTN —TF T, &l - @RET 7 Fax—2 il OHE L TESEEL
IOV TR EZED TV D, BHEEFE L, BERZERAICESERN L, ®RPCRETL23yET—v
a v ERWETRE T oD a N CRURE T3 AT DREIRENC K o TRSREICAE L SR EE (F v © 7 V)

_79_



AWK S 20, g X RIS IERR S OB S N 7e SICHW L FIET, BEEROIRE)
BB E W=D ORIREN/ NS L, AR ZBAESE DL ZENTX HRENRD L0, — 1 THREDIH
L < WRRIHLE OFIFINFE L W E WS RIERH 5. ZHuoxt L THRBFITRET DR ORREBOCORE N O
O, WO MMERE <, KHOBFERHEZBRNZED L N E VI FER S D, 2L ORHNG, TV
P 2 NGB RAIREN T 2 W TR FAIC O W T, BRI 0B I O B M 2 Me 3 % 723D O JERE R 72 3T
RG22 D TN S

BEWFE N Z OB TIE, MESSREERS, 77 Vi EOMERRR D RAIOREZFILS, &
BRI DR S D WITIEBIEIZB T 2 RSN RO SN TWD. 2o OEREZHEBLT 57-01201%, Fbim
DIRERIEIZ T 53 2 R — VIR O R &, FIRKLZ 2RI A S8 2 BN O TR B R &
BELT D2 ENARARTH D, KFETIE, BRFOR NL— Ml XSO THRAIZE LR O Z b o
WEZNA A= R~ A 7 2a—FIZ LD FEMCBIERT 52 LT, BERICKDWAIED AN =1L
GG ORI OV THER L=,

2. BEREILL, AV

TV a N R IRE 2 TR S Bolt
B, Fig. LITRT X D12 T ¥ 2 N RS IR IR
B OEE & R — 2 L 0 RIESE KT DA% & e
S TW5, R—reoiREE (i) (K
ZEY, ZOWRBEICxF Y T VNP AELHZ & T,

Metal Plate

| |

%’//

WEHOTE S TN S = & TR SR & 7 Electrode Piezoelectric
Vibration I

Element

STHRAT 2 ENMBIN TN D, R R
ENAAE—RvA7unra—FlL0BIETS
& T, MO DR DOFECHRIZHOWTEHE
%475 .

T 31T DR EROmFE 2 BlE2 3 2 F ik
F ) AN T, I A=A LT REEE Fig.

2 \RT. BE RS IRV MO T, A b Liquid Outlet Horn
W ZhzetgE & L, Zb A& m0 B kAl
fitfs S 4, TRt oS L 725 T
W5,/ ALE SUS303 BT, Fbim DANEE o
6, MHEOEE ¢05 &L, ZmiTBikEz
M ESELHMT, =R R7 T X R (#46)
WHZAT - TWD. ek, 7Y a N RRE 1
OBFEIFRIC T MR EEFE - (Z5TI5X38W-W (C-203), B+t T7I v 7 R) ZEE L.

BERRDICEYBELEITO%HE, / ANV ELIRBEEECHREIT 2081 5. B X DRk 4E
BA R AICAT O 7o DITIE, BRLREEE CEE T2 ENEETH L. LLRRDL, J ALOD
BRENICH WD EBER TR RIREEBEDPER T 28RN 5720, HIREA R 2B L7RR
LEERHMAZAT O T HIE R bR, RFFECIE, BE#E) 7 > I L7 Y 7 b 7 =7 PLL (Phase Lock

Fig. 1 Bolt-clamped Langevin-type transducer

Liquid Inlet

}“ Atomlzatlon Surface E ;\‘
& ¥ l..,

Fig. 2 Ultrasonic atomizer (SJ-RA) without cover
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Fig. 5 Drive of nozzle with liquid supply (0.03sec)

Fig. 7 Drive of nozzle with liquid supply (0.32sec)



Fig. 8 Atomization for upward direction (a)30Vpp (b)40Vpp
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Project of Process Control Manufacturing
- Medical application development of electric field stirring technology (EST) -

Advanced Processing/ medical-engineering collaboration Group
Ryuta NAKAMURA, Takayuki KUSUMI
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Abstract
Electric field stirring technology (EST) which is original technology of Akita industrial technology center is applied to the
immunohistochemical staining which is one of inspection methods of the cancer. To need time of more than two hours by
conventional immunohistochemical staining method, there was a problem which can't be applied to pathological diagnosis
during surgery. So EST is applied to an antigen-antibody reaction process which needs long time of immunohistochemical
staining and and we have developed the way to make the immunohistochemical staining possible during surgery. In this
fiscal year, it was investigated about characteristics of generate heat of EST which is core technology
[ Key words: cancer, antibody-antigen reaction, electric field stirring technology, rapid-immunohistochemical staining,

temperature characteristic, EST]
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Project of Process Control Manufacturing
- Workshop of north tohoku nano medical cluster -

Advanced Processing/ medical-engineering collaboration Group
Ryuta NAKAMURA, Takayuki KUSUMI
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Abstract
Akita industrial technology center is holding this seminar of sponsorship by the pace of 3 times a year from 2003 and is
aiming at new enterprise creation of a next generation by industry-academia government and fund cooperation based on fusion
of precise engineering and medical technology in north tohoku. It also held 3 times and invited each 2 lecturers and they did
keynote speech, respectively this fiscal year. participant was 80 totals, and participation enterprises were 32 totals (25 inside
Akita prefecture enterprises). The lecture contents are introduced easily with the lecturer invited at the respective study group..
[ Key words: north tohoku, nano medical cluster study group, medicine-engineering collaboration, precision engineering,

medical technology, creation of new business]
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Development of a next-generation hard material with ubiquitous composition [5]
Shigeaki SUGIYAMA, Takashi SEKINE, Hatsumi MURATA
Yasushi SUGAWARA
Masaru KATO, Hiromi ISHIDA
Akihiro NINO, Hitoshi TAIMATSU
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TiC-SiC |Z TaC AWM U 7= BEfs AR 2 @ BEANERERE 12 K 0 /ERE L BEfEME & B M A2~ 7=, TaC %
WRIN U722 C ORAR CRUS IZIERS L7z, WAL 7= TaC 1% TiC R ~yERL L. (Ti, Ta)C EEAEN Ak Lz, ¥
V7EIX, TaC MEHINC L VR Lz, By 7 — A XX, 12 mol% TaC & CILIRMERMT X v #K
L. 12mol% T KfE 21 GPa & 72> 7=, TaC ZWINT 2 Z & T TiC AR O NI e o 7272 il
SINRWRLIZEBZOND, BIEEWMEEIEL TaC OWRINZ &> THK L, 12 mol% TaC THKfE 6.1 MPa mY?
Loty 12mol% TaC Z M L7=ik BT, By B — A & L EERMEE O M 23 Bk L7,

[F—U—F: RAbF &, AT A F, RILSZ o 20 BEIRRTEHE]

Abstract

TaC-added TiC-SiC sintered ceramics were prepared by a reactive resistance-heated hot pressing. The ceramics were
characterized for sinterbility and mechanical properties. Dense ceramics were obtained for the all compositions. The
added TaC diffused into TiC grains, and produced (Ti, Ta)C solid solutions in the grains. Young’s modulus was increased
with TaC. Vickers hardness was increased with increasing TaC up to 12 mol%, where had the highest value 21 GPa. This
is because that the TiC grains became finer by the TaC addition. Fracture toughness was increased with increasing TaC,
and had the maximum value 6.1 MPa m'? at 12 mol% TaC. The TaC addition up to 12 mol% improved both Vickers

hardness and fracture toughness.
[Key words: Titanium carbide, Silicon carbide, Tantalum carbide, Mechanical properties]
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Development of the advanced polishing technology for next-generation
semiconductor substrates using controlled slurry under AC electric field [4]

Advanced processing / Medical-Engineering collaboration Group
Takayuki KUSUMI, Ryuta Nakamura and Masami ECHIGOYA
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Abstract

In polishing of aspherical lens shape or in finishing of a large diameter reflecting mirror such as astronomical
observatory, "a small tool" is used. which diameter is smaller than the workpiece, Since small tools have low
polishing efficiency, we propose a novel polishing method that leads to enhanced removal rate using the slurry
controlled by AC electric field,

[Key words: colloidal silica slurry, AC Electric field, small tool, polishing]
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Study on Application of Next Generation Transport of Long-Carbon-Fiber
Reinforced Plastic on Microcellular Injection Molding [5]
Composite Material Technology Development Group

Mitsuhiko KIMURA, Makoto KUDO, Motoi FUJISHIMA, Rie NOBE
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Abstract

Microcellular injection molding uses high pressure gas in supercritical state as a foaming agent. Thus, it improves
characteristics such as light weight, dimensional stability. However, there are also problems about mechanical properties
and foaming control. In this paper, we investigated the effect of molding condition on mechanical properties and
morphology in microcellular injection molding, using carbon fiber reinforced polypropylene. As a result, the influence
of molding conditions on mechanical properties were slight. The morphology of foams was sandwich structure. The
increase of SCF content and the decrease of injection speed provided microcellular structure.
[Key words: microcellular injection molding, carbon fiber reinforced plastic, molding condition, mechanical properties,

morphology]
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Establishment of CFRP molding technology

Composite Material Technology Development Group
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Abstract

The use of carbon fiber reinforced plastics is rapidly expanding. As an advantage of using the carbon fiber reinforced
composite material, it is expected to reduce the operation cost by improving fuel economy and fatigue strength.
Therefore, despite being more expensive than metallic materials, there is a demand that exceeds the production volume.
Currently, carbon fiber reinforced plastics are primarily product development that takes advantage of light weight and
high strength, and there are not many examples of product development that make use of other properties. One of the
properties is electrical characteristics. Since carbon fiber itself is graphite, it has electrical conductivity, but it is more
resistant than metal and it is impossible to cut and use carbon fiber in fiber direction, so it is nano-sized like electronic
device product development cannot be thought at all. For this reason, utilization methods that can make good use of
properties having better electric characteristics than insulators while being lightweight structures have been studied. In
this report, the electromagnetic wave shielding effect was investigated for the purpose of collecting basic data of new
product development of carbon fiber reinforced plastics.

[Key words: Carbon fiber reinforced plastic, electromagnetic wave shield, conductivity, prepreg]
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Development of Sensing Device and Wireless Power Transfer system
by using Electro-magnetic Field
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Abstract

We study magnetic dynamics of yttrium iron garnet (YIG) single crystal thin films using the asymmetrical
coplanar wave guides with the double mixer time difference method for the possible applications of highly
sensitive magnetic sensors. We achieve the maximum phase change of 26 °/Oe by optimizing the measurement
conditions, showing the potential for the detection of bio-magnetic field. A measurement system of the optical
rotation dispersion was constructed in order to monitor the concentration of glucose in sake mash. From
measuring of the optical rotation dispersion of glucose aqueous solution and alcohol, it was found that almost
the same results as literature value were obtained. Measurement system of carrier lifetime of semiconductor
for electric field sensing was developed. The lifetime of gallium arsenide crystal was 5.2 ns. On wireless
power transfer system, transfer coils with the diameter of 14 mm was developed. This coil pair can transfer
the power up to 3W with efficiency of 60 % or above.
[Key words: magnetic sensors, magnetic dynamics, glucose sensing, optical rotation dispersion, electric field

sensors, carrier lifetime, wireless power transfer]
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Abstract

We have studied a new device manufacturing system, “Minimal Fab” system. This minimal fab system was developed
and commercialized by National Institute of Advanced Industrial Science and Technology (AIST). Utilizing our core
technologies related to functional materials, we will establish a new support system that enables rapid and efficient
“small-lot production”. In this report, we performed the cooperation with AIST and related companies, holding of a
lecture and MOSFET experimental production. We will report on progress of support system building in profit
utilization of prefecture companies in the minimal fab system.

[Key words: functional material, functional device, small quantity multifarious production, minimal fab system]
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Research and development of robotic technologies supporting advancement of

prefecture industry
Nano-Mechanical Control Group

Shigeki MORI, Akira SAKURADA, Ryo ITO, Ryo ARAKAWA

P

AT EIREAER T, BRI BB Tl O (BN AR L 72 o T 5. AR
IS T, CHETHoT 7 F 2 — ¥ WONC I A SRS, WWNPEEHRICIRN S 1R T 1 7 A4
WOMIEL DTN D, AR, M7 & TR BT 5 B BETHONEISOER, SR &
THMR T AT 5 IR AE L7s, S8R O A 2 I B Lo, 70, 2O &
B DR EALIIE L.

[F—0—F: mRT ¢ 7 AL, EEBE, AN, (LR, 5]

Abstract

In aging society with fewer children, the development of technology for work support for elderly persons, is eagerly
anticipated, and the labor shortage in all the industries, especially in the primary industries, is becoming serious issue. In
order to solve these problems, we aim to develop robotic technologies lead to support industry in Akita prefecture, by
taking advantage of the technique that we have cultivated in the field of actuator technology. In this year, we carried out
verification experiments of attitude control by using an autonomous mobile robot, taking into consideration that
practically used devices such as autonomous harvest transporter, and autonomous snowplow, will be developed.
[Key words: Robotic technologies, Autonomous mobile, Automatic transportation system, Work support techniques,

Attitude control]
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R & D on production and purification of hydrogen from renewable energy
Environment & Energy Technology Development Group
Junko KUTSUNA, Kumi KOBAYASHI, Yukio ENDA
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Abstract

Hydrogen gas is focused for global warming measure and the stationary energy storage. Hydrogen production from
renewable energy is regarded by global warming gas discharge restraint and storage of the surplus electric power as the very
effective means in particular. Therefore, the purpose of this research was to product hydrogen gas from Akita Cedar., which is
renewable biomass energy and much in Akita prefecture. After Akita Cedar crushed by Tandem Ring Mill was pyrolyzed,
the pyrolyzed gas was analyzed in the experiment, and the fundamental property was considered.

[Keywords: Hydrogen, Renewable energy, Biomass, Global warming, Gasification]
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