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Drilling in carbon—fiber—reinforced plastics

—A study of the burr reduction—

Shoichi TAMURA, Takashi MATSUMURA
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A, WZEror SO A BB O, M bRFEHENED
HIRECS AT B O S S L )G 3~ D 7, REFr D) LA E
REHF Lo TWD, BRE O EITIT, BEPHEEDE R
DLEFIETH Y, BEDOETRE 2 R B & SR EA
MEHCH B IR FEiEHETRIL 77 A F »~ 27 (Carbon Fiber
Reinforced Plastics LLT CFRP) IZHEHEE > Tnn W,
CFRP |ZLLEDN/ NS WR B G, mMENOERIETH ST
b, TAIRTF XY, " TUMEOMRERE L TIFERN
HERED LN TS, LU, MZEin% CoFRE
OTW 2 28 HEh BB F 72K, & OBRH A RHE I
LB UERER FITRAMERCIN T.o 2 2 ~ & OB AR HEIC
bbb, ZO—HlE LT, CFRP EFSITEIGEICHR L b kGRS
DFINTEAT S, FIC BB B CRAEH N ~0 CFRP i# /T
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THZENMALMRD, LA L CFRP AN TN T R
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WTHD, KT CFRP DR THEHE Y YA 7 AMED B S0k
FFBRBEICHIBR AN D 72 W BV RTVE RS & fR RlHE O G4 Kt
(Carbon Fiber Reinforced Thermoplastics LA T CFRTP) D
FlXEE > T, M4, CFRTP OHAMZ KU LGIH]
FMERAE L, M 1IORT & IS ISR D CFRP &
FIRRIC N Y OFAEDRE D 2R3 ghote, LOLKRERD
M LB 230 7 < Feidi 78 I L EDRENLIZEE - TR,

AR Y — B TR
o RURARRY T

PLEDWERAEBE 2, AW TIL CFRTP @ R U VRGBT
ZRIBIT, LRIBIK & UIHI Stk oo Mliw 7> & I Reitk 2 SEBRAY
FHEICE VI, AU ZHHIT 5 HIBEIC OV TR L72D T
WET D,

2 R DO FE

X 1 27~9 CFRTP Z#%HIF & L, ﬁ%iMI%ﬁoko
TEIGIR DB UIARFEIC BT TR LTI DH72012, K 212
RT3 FEEORCIA DR D R YL ;w@mm
T&EATo T, I TEE Y EESUIHIFHEC T T B L
FRD 721, YIHISRMH L OIHHEE S0m/min, 1%V HE %
TH—[A#Ed 729 0.05mm 7> 5 0.3mm O CHHIINT. 217
> 7z, GIHIBLIR 2 40R 3 5 720, JEEXEIHIB) /5 (9123C
KISTLER) #HWTAZ A M &HIE LT,

X1 CFRTP

Fiber volume rate, 54%; Resin, Polyamide6;

Thikness, 4.3mm(96layers).



(a) Helix 30°

(b) Helix 40°

(c) Helix 45°

M2 FEERER RV

Shape: diameter, 10mm; wedge angle, 118deg; material, carbide
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@IX FUALOH AN AU B3RA LT, bIE Y 72<
BEFIZMTTER, (@ KUY AADRNZ N Y 23R4 LT
HED—HITH D,

(a)Burr at exit (b) Burr less

(c) Burr at penetration
B3 T eslEl

3 MERUEE

3. 1 CFRTP O tIHI4FE

3. 1. 1 RLNALTEINHECRIFTEZE

B4 4 1 ZE0HIEE S0m/min, 3% Y 3 0.lmm/rev D & & D
RN 30° , 40° , 45° OTEICE D AT R FDEH)
%9, CFRTP OUIHNE LT A—EERSH 72 » OYIEI 1S

DR E S GHINEB % i3 5356, RET- DM %
IR ZAT > TN D KD AT A R 3 Livf 30°
DEERENT EBDND, AT A NOHKRITHEEIR D2
BEFHRT D0, RUNAIIRENVEINLNEEZEZL
ns,

100 1 ; : : —@—30deg

Thrust N

-0.5 0 0.5 1 1.5 2 25 3
Time sec
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3. 1. 2 FYRENTEHINBHECRIEFTEE
B5IEA— RUMICBITHEYHENR AT A MIE R
HZEBIONTRLIELDTH D, —FliRdHZ 0D OkD
FEDR/NEVY 0.05mmirev TO AT A MIRLIZAT A RS
K& L 2p 0 THAESAHEHIM 2 Bl 3 2 EalcEIE] /s
BRERY, WREAIZAT AN SL 2D, —F, LE—
FHEH 720 DY MK E VY 0.2mm/rev X° 0.3mm/rev TP A
TANMIMTESRKEZRL, 226V =T RE
BETOEBTAT R M LT, 27 A MRAILZR
%, ThbbikM &2 fbH LIF k5 L30T B,
RKEWVEVEEITIADOAT A NBEL, EIMO7 F7 7
DIFI & PEHIB D ZN D ATHEME DN 5 D D TREMRTH 5,



100 —————

—0—0.05mm/rev
| = 0.1mm/rev
L § ~+—0.2mm/rev

| --4--0.3mm/rev

Thrust N

-1 0 1 2 3 4 5 6 7
Distance mm

X5 EVEENZT A MILITTEE

x1  GIHISMFC

Penetration side

S SIDRAPAWIEEIEES

Feed rate
, mm/rey 005 | 01 [015] 02 [ 03
Helix angle

deg

Exit side
Feed rate
Helix angle mm/rey 005 | 01 [ 015 ]| 02 | 03
deg
30
40
45
Total
Feed rate
mm/rev

Helix angle
deg

Time sec

(a)overall

3. 1. 3 /\YEHE

AU OFHMIC VT SEM R EEFE A AW TEL O
BRCHE STV a9, Lo LARI@S I, K3
AU, RABEHODONY ZBIEL, NUNBREURN-o
72520, lmm LLFONY B ol % A, 1mm LA
LR BAEUT-EME X E UTRHME LT, E285012
B DAL EH A ONY GG TR R 2R A TG & L
Too FERER LITRT, AOMEREY EE/ha<, <
WADINZSWIE ) DAV ITHNZSIR R H 5, Pl T
NANKE L, BEOFEEDRKEZ VI AN IR
b, FRUNMAN 40° L 45 TRY ML TED
FIEBFIET 2,

3.2 FYLYYTHOBRAAUNABEGCRSH-YD
AZ AR+

B 6 (T— )78 CFRTP O AN TIZHIT D AT A ME
HTHD, FXD 09D 1.3 BEHEkER LEZFEIK(D)
TERYVADFELE = IR EIMEE®mL, RV
DYy TEHOLTHHIM LT LTV HBRTH S, 2O
FRIENH A OFSIR AR B E RITTBREE B2 bd,
CFRTP OUIHIE, —[EliEdH 70 OUHI I EBSFET
B0, GIHERE OB NS W, Uy TEOFER2
BIHIDZECIZ BT D, 2 Z CRIK(b) D HEALRIZ S
JH AT A NEE A1), BRI 72 0 o7
HESZEZKX (2) £75,
dT/dt = const 3.1)
dL/dt = const 3.2)
wiz, XG.1), GNoREFHENHENESHZD DR
TAD FpaRXGBAWTEV KDDL LT D, EIXRY L
HO¥THY, KRERTIL2 ThD,
F,,=(dT/dy/@L/dy/E  (3.3)

B 7 ICACNADEWNILD, F, LEDHEORRE
@1%@%§%k%<#6kﬂwimé<té@ﬁ#%50

30 7 77777777777777777777 ' Averaged thrust |

\Hl‘i I“ ]
H

10 wl”wl , {

Thrust N

0.9 1 1.1 1.2 1.3
Time sec

(b)rip
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7 RUNALEYHEOMEE L F,, OBIR

X 812 KU AGINH L EEO 2 wITHHIEm 2 ~T, Zh
X, EVHEEERELSTLE, UIVELEML VDT
WEOF Wil ERE ST F, 0 HAE LT D TEEY Fnsy
N Fyy &, <O BV Frn 64 C %5 TRIEY J718)
5301 Fy 3, 250 HEOWIMT 22bh, YIKIES ¢ o8
ko T, FpDEIENREL DL ERLTND, £
7z, AL a2 RELT L, EVHEDHKIINES Fy
HEOHENITFE TR D ENZ D,
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TIHIEE lng

OlEEE >
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M7 TiE, 3EEORNLNAZNENITIBNT, KD
BEEDHEINT LT, 1RFHHI LT R, WEEL TS, £
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ZRLNAICI > TREDIBEKLEXD LKL RD
Frip = A(a)f + B(a) (34)

KRN D, A(o) & B)ZRIEL, R3S w7,

__(44464

- 154.52)f + (9 6) +3.1447 (3.5)

rip

® 30deg mes —30deg cal
B 40deg mes -— 40deg cal

10 — | A 45degmes -~ 50deg cal

P N S S S O I |
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Feed rate mm/rev

9 F,, ML F, #EAOBIR
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—EINHAH Y OUHIES 1 LU HADOBE DR TR T Z
EnTELDT, XBOLRD,
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-40 i i i
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Feed rate mm/rev
P10 FHRAUTLD Fyy &350 HEDRIR
4446.4 97.226
rip = ( - 154.52) Et, + ( ) +3.1447 (3.6)

3. 3 RLhFL/NYIGEIEY REDRER
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10 @® Burriless
‘ : : : ¢ Burri exist
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—97§26—31mw a7
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44464
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4 B bH Y I

CFRTP @ R U VI TZ1TV, LLFOfERE ST,

cTHEHORUINA LY v TEOAT A FOREERXNS, N
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Development of Self-Assembly Systems to construct Functional-

Nanostructures on Surface (3rd Report)

Kazuhiro OMORI, Hideo TOKUHISA,

and Masatoshi KANESATO
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x AABPEEENTE 2 — BRI

ok PEEDINFRAHIZERT  LEARAIZEIM  aF A —v

TR AT N—T

METhHLHEEZLNLD,

AFETIE, = b PBr2HALEFT Y Far v
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MO(LLF, UV) BEHICE AT M Uil okE s
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WA WMEE (LLF, AFM) 12X W iTo 7=,

2 WREROFIE

2. 1 BRI

2. 1. 1 ERovIvhy7Y v 7

VT vHh vy 7Y 7 HENE, NHo(CH2):Si(OCH:): (LA T,
NHe-Si) ZfEH L7z, fiAHic, BEf2 0.05ml X O NHz-Si
ZMAT, AH4—5—7T | Bl#E#H T, ¥ T
By TV THOBEX %2325 X5 ICHEL,
B LIz~ 7 2B E%OBIEIC 30 5MEL, By
ML, MiKkCTU AL, EETAITLVEEIE, 110
CT5mMmeL 7z,

2. 1. 2 Ao

LBPyJAr-NO2 # ¥ 7/ mn = %  |[Z g & &,
Dichlorobis(aceto-nitrile)palladium ( UL F, Pd) % %4
LK TFIA YO EIT 72, 111 DENL
HTRAL, R&REI10°M & LT,

2. 2 HFUA VOB
NH:-Si LB L7~ A 7 ki, B LE=SF U1 v o
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2. 3 UVHEH
DTIAXYEBA LEEEEREZ Y7 mn =¥ URRIC
2L, UVIBHZIT o7, K 360nm, & 3mW/em’
TIiTo 7=,

2. 4
AFMIL, T AT AT A « F T 7 ) a Y —Ri,
SPI-3800 % ffi FHH L 7=,

3 MRKUELE
Fig.1 |T NH2-Si /L U 7=~ A o FAk E o
LBPy7Ar-NO2-Pd %7 T- 7 A ¥ O AFM # %773, A E
WCH— T L TRELED T VA YRBIEINT,
INFEFTOWREHFITBNTYH, VAV —PduyT
TAXIET I ERFETDLIREKR LT, BETLHIZL
BRLEM—BTIAYELTHET DI ENHRBINT
e, X, B EICHFEETDHT I KL PdAE
MTHZ LIy, ERECHDFIAYREEI N,
BELZHVWTWVWEL LB H5Y, LBPy7Ar-NO2-Pd 4y
FTUAXICBONTHREDOERKEIC KLY, sHckie R
WElClELEZEEZLND,
LBPy7Ar-NO2-Pd 53 TV A Y 2 A LI k&2 v 7
Rz Z IR L, UVREZIT > 7o R % Fig2 &
O Figl3 lZR-d, LT v FarBdearrl) v
WAL BREET DL a2, WlEH T UV R
AT o1,

Fig.1 An AFM image of LBPy7Ar-NO2-Pd on NH>-Si

treated mica surface.

345M UV B 24T - - #% % Fig2 o=, REIT
RLIEEITICBWT, UVIEZRLOREBIY SE0
BWSTUAYRBEINATWE, 202 i, UV
BEICED T Rr ot BRE Y DUMMRSRELT
ZEERBRT S, LnL, ST UAY LICEHSICE
SOEWESBRBE SN, Thickby, 340 uv
HHTCEARt+oTHhZ EBFLLND,

—J5, 54UV RS 21T o 7 fE R % Fig3 12777,
WO S REPBEI N TEY, —KkuuHER
BEINR»o, ZOZ L%, BB UVIRHLE
Z L2k v, LBPYJAr-NO2-Pd % 1V A ¥ H IR 1353 fif
L2l & apmmed b,

Fig.2 An AFM image of LBPy7Ar-NO2-Pd after 3 minutes
exposed UV radiation on NH>-Si treated mica surface.
Arrows indicate the dendron removed molecular

wires.

Fig.3 An AFM image of LBPy7Ar-NO2-Pd after 5 minutes

exposed UV radiation on NH>-Si treated mica surface.
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Study on Production of Bioethanol from Bark of Cedar (2nd Report)
Yusuke KANAI, Shigenori ITO, Takahiro SASAKI, Tsutomu IKEDA,
Kengo MAGARA, Masanobu NOJIRI and Seiji OHARA
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Restraint of Cracks in Sugi Dried Boxed-heart Timber by a Combination of
High Temperature Drying and Conventional Drying

Shigeru TOKIWA*  Sadamu OTSUKA**
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Flavor Characterization of Leaven(Hosino Natural Leaven)
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Development of New Preserve Technique of Sake from Deterioration (2nd Report)
Takemi OKAMOTO and Takahiro SASAKI

NaCl0 P

Key Words :

X @ NaClo

20

(Lactobacills sakei)

(©)



17.8% 1.9
1.4 18.1%
1.9 15
300ml
9
9
9
1
X
NaClO
NaClO X
) 12000
860 2000
5% &
390 6000 |
£
=2 any
S 20
9 0
0 W 20 30 0 10 0 0
Time(s) Time(s)
50
X NaClO
NaClO

1
(hydroperoxide)

(‘0

2
X
NaClO
Firc
NaClO
firc
fit
H
NaClO

4000

3500 |
3000 |
%
S 2500 |

2000 |

1500

1000

500

A BB EC EiD A B

3




(x 1000cps)

NaClO

4 6
(weeks at 30 )

D

56-58 (2009)
2)

58-59 (2007)

104 (4) 303-311(2009)

No.6,

No.4,



ER

RKMOL—FEERIZE TS =EMIEH DR
WIE RE W R EAk HE

Study of the best processing condition in laser cutting of wood
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Effective Compounds of Farm Products in Tochigi Prefecture and Behavior of these
in the Heating etc.
-Polyphenol Composition and Heating Behavior in Strawberries.-

Satomi AKUTSU, Tatsuya TSUTSUI  Takahiro OYAMA and Kazuko ITO
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Curved surface processing technology with minute electrode (2nd Report)

Chikahiko KASHIWAZAKI
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Evaluation of Exterior Paint film by the Weathering Tests in Utsunomiya(2nd)
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Development of New Sake Rice of Tochigi(2nd Report)
Takahiro SASAKI Takemi OKAMOTO
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Development of Natto Fermentation Method increases ratio of Spore
to Vegatative Cells
Stability of Natto Quality contains High ratio of Spore to Vegatative Cells
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Development of textile processing technology using phosphorescent-fluorescent pigments (lst Report)
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Analysis of changes in the shape of twisted yarn and knitting

Takeshi TANAKA
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High Vaue Added Milling on Cemented Carbide Using Small Tool
Yasuhiro SEKIGUCHI Hiroyuki SOUMA Atsuhiko WATANABE Nobuyuki ISHIKAWA
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The Manual of the Weaving Process of Yuki-Tsumugi with a Video
Kazumasa SHIMADA Masaru KANEKO and Junko NAGATA
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