(#k=5)

2022 -6 H 16 H
Year Month Day
AL (L) feCEE
(Doctoral thesis abstract)
TN LR HIRRRR BB S A7 A PRI

A SR (ma jor)
(Ph.D. candidate) 2019 £ A% (Admission year)

PEEARE 19833702 K4 (EES

(student ID No.) (Name)

FHREHE R4 . MR AL
(Name of supervisor)
im SC A CFRP OHFHIINTIZ 31T 5 #PE A Z2 A T2 i BUBERE D R &
(Title) IROMRBEHREFHC K 2N Tkige =4V v 7

(Effect of cold air supply with thin-walled grinding wheel in CFRP
grinding and process monitoring with an infrared thermometer)

FICEE (2000 FHRE)
(Abstract (400 words))
WKL s L EBL L TH LW, AL, FISCOEAITHER AT Z L,

AL T, £9°, CFRP ZHHIGAE AWV KT A HFEI+T25Z L 2B L, WElKD
Kb 0 ICHREMAET AEIIN TARE L TS, AEICEEDO R Y » M &HR T -HENE
By TRA DN HEREAE AT 5 FEZRBE L2 OfMEZRE L. R\, L
% ® CFRP OfERMZ R BN TORES 295 2 2 CEERMN LREORELA A 7 atk
ATHAITTE 2 FEE LT, FRIMRESHEE R 2 728 7= 22 i O IR EE R E Tk 2 48
ZLTWD., 51T, ZOREFIEN CFRP O I A MIEIINITICHEMA W HETH 5 2 & &2
T &L BIT, RO G ORNEEALE & REMEORRMEZRA L T\ D, K&
TOREOBMMNAEETHD Z L EZHIEL TS, KimIL 6 EnDE SN TR,
BEOMEIILUTOLEEBY THD.

# 1% [ffam) TlX, CFRPICMRD AR« THEMRERICOWTHRE L, oM
RO ONDFHERLRMF LR A~D & & bIZ, BUEOMIEEINITREET=2 Y 7 OEEM: L
AWFZED HE) Z i < TN D,

0= RANG RIS X %5 CFRP ONNLEMER & N TEME~D 2] Tk, 2V v
FEAATLEAEED v THEAZIRE L, FORMIN S HEZ S LT CFRP O
Z LT B0 TR & 0 TRHE~ DR 82 EERIZHRE L T 5. I LRIz 20T
WEE RS &N T HE OBEL, TR OO TIIHFEIHET & I T EIEEIC X 0 3 L Tu
5. BI0IAHRBES N 0.02mm FEE /NS WA TR, UHAARES 1.0 mm V)
WFEDIN T CIRFEF ISR & 25 £ T, IBIEWSEICRB W THEA NGRS K 5 RS R
MHBNDZEEZHLNZ LTINS, £, SR D OBHE TIEm UL LA £ TIT & E
DRV, ARG OIS O L W ARSI LA E T shs Z 2R LT




BIE [ AVORESMENH RO KIET ] T, %2ac BWTERIIZ
BODZTERDSTZAY v MIXHTHHE S AVO B EORESMZEET i8I
OWT%ﬁ%Kﬁ%LTwé./Xw@%ﬁ@ﬁﬁéﬂﬁ®%ﬁ&%@®ﬁﬁ®%%ﬂ%
IR D, ZORERE AW THRABRIET 217V, Bl 70 Ba N RS 7 EIZ W TR
LTS,

B4 [FRAMRIURRRE 3% O 72 iR ORI E FIEORSE ) TlE, 11X Ukt
PRI EE R 2 72387 LRI T o0 LR I T3 0 R 8 JRUER,, 162k 0 N TR o il E F
KT DEMNEC OV TR LTS IR TERIKIFZJIES S L LT, TdlnldssEE
ﬂ?éﬁﬁhﬁ&%@ﬁﬁﬁ;OWT CTW5. HlERS, TEEOEER LI/ RE

T TP RO, RAMRBEHEEH OIRICALE T 5 Z & T, iAD 2 DO/ EHE LT
MIﬁ®mF%ﬁ@Tth1wé:moc WAL T-BNF 22—y e LTIRET
EEEHA L& 25, 7000r/min OERFEAICBWNTS, 5CRREEOFRZE Tl EZFHN
AEETHD I EEHLMNZL TN D.

%5%ﬂf%ﬁMWmfﬁ%%wtﬁmﬁ@mfwﬁ$% X % CFRP OBEIAN LK D

WORAM~OM#EH] TiE, CFRP ® K7 A MFEIINITIZx L, SRAMEEGHREE G2 v
mgﬁ@?%%ﬁ%bt#%_omf CLTW5. £, CFRP @ FJ A BrHIIN TR DR
SRR EE 32 W= IEIZ BN T, BA OIS B R ARG 5 2 & T <8
FBITREAL, BEREZHETLIRELZNMT O ENTEDHILERLTVS. I
2L, EEHIY 2D EBERIFE 2 HE L7 W TN OULARIE S IZB W T, BRI
HIERE AR OREAZHETELZLZHONCLTWS. JHESINHIREX
®8mm DOHNRFEI D FLEIE T o Y 22 S REIT LT L b m < 202 EIZB LT, BUEMET
i % F SRR SR LG O PRRI OALE & AEIRE & OBRIEZHA LN L TN S.
X512, CFRP #FHIEE DA > 7 at A5HAZITV, BOF 0 NE U D BENHA LI,
BFEIE & A RERE & BICRMAREE ERRRLORD 2L, Fio, TORMRIRE L5
DFAET DEFNS, AR EREERFORIZI/NSREBN R LI, ZHdi LEiciE
GmRETHROESFVRAELD TR THL EE XL, FRNC N T TV EREETH 2

WA CTE5REEERH D Z LR LTINS,

03

e i TIE, A2 BLCELNIHT-RmAEELHD BT, 5% D7
AL RAICHONWTIRR TN G,




(FEER) XFNLE F D4 (400 words)

This research focused on the finish grinding process of carbon fiber reinforced plastics (CFRP)
with a cold air supply instead of the cooling fluids. For successful dry machining of CFRP, it is
essential to monitor the machined surface of CFRP and the grinding wheel surface in-process. For
this purpose, a new temperature measurement method using an infrared thermometer has been
developed and its effectiveness has been clarified.

Firstly, it has been clarified that supplying coolant from inside of the grinding wheel has an effect
of suppressing clogging and reducing temperature compared to supplying coolant from the external
nozzle in grinding. A thin-walled grinding wheel with slits that can provide cold air from the inside
of the grinding wheel was made and CFRP grinding was conducted. As a result, it was clarified that
the grinding temperature was reduced compared with the case with external cold air. Improvement
of surface roughness and reduced grinding force by suppressing clogging were also observed. In
addition, the flow of cold air supplied from the inside of the grinding wheel was clarified by fluid
analysis.

Secondly, A new method for measuring the grinding surface temperature is developed. A hole of
@10 mm is provided on the thin wall hollow grinding wheel on a line perpendicular to the tool axis,
and then the workpiece, grinding wheel, and infrared thermometer are placed in this order. Then the
temperature on the ground surface can be measured through the two holes on the grinding wheel.
Alternately, the temperature on the grinding wheel also can be measured. Essential measurement
characteristics were examined for the target of the blackbody furnace.

Thirdly, the developed measuring method was applied for the dry grinding of CFRP. The
temperature of the grinding surface was measured every 1/4 rotation of the grinding wheel at any
depth of cut, assuming precision grinding, rough grinding, and high-efficiency grinding. The
measurement value changed depending on the temperature measurement position of the infrared
thermometer from numerical analysis of the grinding surface temperature. When the depth of cut was
small, the temperature, including the workpiece's surface before machining, was measured at a
specific temperature measurement position. It was shown that the newly developed temperature
measurement method is capable of in-process measurement of the grinding surface temperature and
of detecting temperature rise when the grinding wheel is clogged.




