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Semi-dry Cutting of Aluminum Alloys by Using DLC Coated Tools
and Alcohol Lubrication

Tomohiro YOKOTA, Masahiro YOKOUCHI, Kentaro YOSHIDA and Makoto KANO

The cutting performance of aluminum alloys by using DLC coated tools and alcohol mist

lubrication was evaluated. The result of the cutting test using the lathe showed that the cutting force

was very low level and the excellent smooth surface was acquired by using the DLC coated tool and

IPA maist lubrication.
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Preparation of Highly Active Photocatalyst by Selective Leaching
Method

Yosuke ONO, Takeshi RACHI, Tetsuya OKUDA, Masahiro YOKOUCHI,
Yoshihito KAMIMOTO, Akira NAKAJIMA, and Kiyoshi OKADA

TiO, powders prepared by selective leaching of TiO,/apatite composites were investigated by XRD, N,-BET, and ESR

studies. It was suggested that the suppression effects for the phase transformation by apatite-precipitation was due to the

stabilization of the surface energy of the TiO, particles as well as the avoiding of the direct contact of them. The Ti®* densities of

the TiO, powders prepared by the selective acid leaching method and that by conventional heat treatment were plotted on the

same line against the heating temperature, decreasing with increasing heating temperature. The enhanced photocatalytic activity

of the obtained TiO, sample was attributed to the good balance among high anatase ratios, high specific surface areas, and low

Ti%* densities.



B BRERE, BESE CER S DLC KD
[ FE L R R, S~ AT MO

Bk - APRHERTS APEMEMET—2 BN H2 AL
R Y N
Hbh - BPEHECITED  RIEDE moW R
WA TR — 4 P
(LS BHEMEEF— 4 moE 2

KRS — WPC
BEHEZEART: PR AFZER)

8w
>
¥ M A
3

DLC MEiiX, mfiif, (REEERLRER, (LFEMREMR & OkA BN FrEZ b b, IBEAVSBHHEA I T DA, K
B EORNESI L 0 BRI R E K B2 D720, #HTAEOBRENE LN EWHIENRSH D, AFETIL, BfE,
DLC OB CHW B TWD, REMZRAEFE (Arc 15, SP %, CVDE) 12 TIER L7 2 FfA0 DLC O & &
JBERERE, T~ AT ML (G N ROE—2 7 &, IDING t) & OREMEEZFHE L-. ZORE, B2 5 ik,
RIS TIERL L 72 DLC ECTH B ICHEDL LT, K37 A—F ORICHS 724083 H 5 2 &3 ys-7z. Bz, DLC
WAL T DIRFBDR > N T — 7 HEETET TR <, RPIET 2 KBOF D, BEHPHIRESEELEX D T

Lo Tz,

X—T— R EAVYEL RTA4 7 H—R, DLC, IRERE, JREEE Raman

1 [FC®IC

TR, EAEEE, (REBEMREL, (LPRIRENE, @AY
T Mg SRk TR BT R A R ORISR,
HHAYXYEY RTA 2 J3—R (Diamond-like Carbon :
BUF, DLC) M, MMILANRESC, FHEhEH 72 S
b, U—VRE, BERID Ze EORAMTIBIA S EHI N, S
DI T =T, AT M EOERRS~OBEE Hig
SEhTna,

L2vL, DLCHEDFEREAILA S & & bIZHAT 25
DB HAELTWVD. BIEMH STV DDLCIEIZ I
TUE, BRI <, U L b7 R
WDREL BB, BISHEAT AIEOEERHE LV E
WO RREN D 5P, ZNIIDLCIENRER (TEALT 7
) MEFCEH DI DIEORIEMAT A L <, IRAEEE /2 &
FERRIRFE & s & ORI B2 BEEMEA /30 o Tuie
WZ EIZER LTV,

£ TAIIFETIE, BUE, PEEN—ATHEA SN TWD
REMZ2NITIETIERLS - DLC EERERD T &
L, RpDp0E5E, BIESRIHZ T DR EDE TS
WCRHIZ T o7z, AIERMI L72/8T A —2 1%, BUEEE,
JERERE, T~ AT MDD GARY ROE—2 7k, 5
< AT MLD ID/IG B TH 5.

FEBROMER, BADMIEFE, BIEGCTER L2
DLC EICHRED BT, K37 XA —F ORI & H /e AHES
WD Z MWDo TeDT, EOFFEMI OV THET 5.

2 EEBRAIE

2. 1 HBYUIL

ARBRTIE, SEmib B Udhsz o (SuJ2, BEE
60HRC, Ra 0.02um LAF) ZIHg@dEpf & LTHa—T 1
I RA—H L, Fx ORI IEE VT DLC
a—7 47 L. BB U DLC BED RS



B L O OISFR (Are 35, SP 15, CVD 1) &% 1 TR
. Arc i, SPIETIERIL7Z DLC BT, FEFPIOKSEDIZ
EAEERALTORVETH D DKL, CVD IETIER
L7- DLC IS, BRI OARFEEZER LK THD.
ARG TEHM L 7= 18 FEEODLCIEY o 7, % 2 1R
LR, FeDRA—H—, FEFED, miK7 7t R
FOERILI-bDOTHS.

2. 2 HEBAZE

AHFFETIE, DLC BEOMEEESRE, IR, S~ A7 b
JLTD 6 ANy FOE—2 27 K, ID/I6 HizOWTH
T RHMAEIT o7z, R, XAREPTEEEIC T XK

1% (X-ray Reflectometer) % FIV-CHITE L7z, JRAEEE I,

NR—a by FEFZHWZHR UIARRFER GAFF,
Nano Indenter) [ZTHIE L=, T2 AT FMAD G
Roe—27 7 h& 1ID/16 OFHiliig, 7aavA 4
LY N T~ I T T o T

K1 AR IR

7N R 1 JEoRH
Arc HIEET— 7k et

SpP Ay Bk Ben
cVD (LA BALKEHN A

(75 X< CVD &)

#F2  AWFECEHE L 7= DLC Y- v

Sample Mo. H=31— RAEFE REIOEA
1 o cwh
2 B G M
3 B Cwh =hi
4 G WD
5 G Are
5] 8] SP £
7 8] SP R
3 E Airc M1
9 E A Eh2
10 F Gy
11 G Arc
12 G Cwh
13 H Cwh
14 I G M1
15 1 Gy ED2
16 J Cwh £
17 J Cwh =hi
18 K Cwh

3 HERHERELIUER

3. 1 [EEELIREEORRE
AGRERY > 7 OREE FERRE & IR R E 24T - 7o R

ZRLIRT. ZORREY, BEESESEENT 5 & i
BT AR08 H 5 Z LBt AR TERK S
% (Arc 1%, SP %, COVD JECfERIED) DLC Iz
WL, A DIRADRE, TN DRIERKRETLD
fetiize EOMBEFIFTE D720, IEFITEBEL - HREE
DOIEN G, (REASE « IEREEE O E R\ k2 BT &
HTEDRRHETHD.

X 1 OARIEE FE DFRERY- L 7L s & B FE O3k BR Y-
TNVET, 1 ROEREE L ThvN_FRETERILZ L
25, BOMHBREMG O, b, B BRI
1%, RS TR LR 7L Th DI LD LT,
N e & TS BE | Z T XA 7o BRERMED 8 D & L 353 o 7.

70

60

50

40

30

T8 GPa

15 20 25 30 35
feese B

X1 DLC PR & Bs DRk

3. 2 REEEITVAE GAYRIT R OBFE
I BT (Arcis, SPYE, CVDiE) TIERIL 72
DLCIED#I)72 T ~ L ARy RVEH 2 [ TRT. SPYE
X°CVDiE TR L 72 DLCIEI I SCIREE T S5 BURIRY 7,
GV R, DXV REHT D AT bVGIRY 2R L7223,
ArciE TYEH L 7-DLCIE CIEBA /DN KA H &gk o
7.

4T P DLC D G /3 RO v — 7 (& & [ o B
w3 ITRT. BRI, BEEESEINT 5L G NV R
D E— 7 ENEREANC S 7 M AEABR b,
2T, BIEEEORERY T BRI E ORERY
TNVET, 1 KOBEMREE L T/ ZFETIEILZ &
5, NTYXRITIREWVHBERRERIER D D Z LAy
Mmoot

ZOFHE L TE, BEHEERSVERBRYT LTI
DLC &M L TV D RE (C) 1y MU —7 OB
W, IREFE— R L0 Sy 7 v b0 e
ZbiD.



-3

1 I T g T 1 T T T T I T T T
= Arc
<
T
2 ) CVD
g ,/ * T —— ——
g /f\ J SP
:; > >
E 1 | 1 G./{l:/J\\‘l D/Ii‘\/]\‘l | i | I
1700 1600 1500 1400 1300 1200 1100 1000
Raman Shift / em’
K2 DLCEDF<w AT ML
35
Arc
3.0 .
5
en
~ 25F .
z
2 s
8 20 | - 1 -
1.5
1600 1550 1500

Raman Shift/ cm™
X 3 DLC RoBEL I~y (G /X F) B—Z{ED
BEfR

3. 3 EEELSYUAIE (ID/IGH) DOREEF

Wz, WE LT~ AT MVEWEB L. D A
Y RE G NV ROENER LT ID/IG & REED
fiREB 4 1 RT. ZORER, REENEMNT 5L ID/
IG I3 BRHRR3H D Z L 3 orho Tz,

£, Arc IETIERIL 7= DLC EZ L — 7 OfSRITE T
20 OEMRERBIRE R L, SMETDE SP IETHERILT-
DLC [ /L—7F LR 1 ROBEMRCFE-T2. —J7, CVD
ETER L 72 DLC B L — 7 ORER B FEEICE T Y O
BRI BfR AR L72AS, Arc & SPIETIERIL 7= DLC
7 N—TOEBE T Lotz $hbb, ZhE
TO 3.1) ML LR DRIRSC, 3.2) BB L T~
WE G N Ry7 b OBRETED, KBREEHTD
DLC % {ERT 2 51E (CVD 1K) oI/ A—7"k, K
FaEA L7V DLC I FRT Z R 5 (Arc 1, SP
1B) O N—T7"TIL, RipDHAZRT 2 ERHLNTR
STz,

oM E LT, DLC P DOKEDOH ML L - T
HEEIGEVWNE LD TH D LHEITE 5. LnL,
DLC JEIATER (TENLT 7 R) METH DT dFEHAE
TS (TEM) R X #AFIH L TosEirigL <,

IKFEDOA I L 2 BEEE O A BIER « 45017 B IEHE &
WZT D2 LITREECHD. =2 THRIT, BREST ~
VAT RVLIS OIS & IR ERA T & S RREE R
EREAER, FORSED BRFEEA O TEOEN DS
FtElC 52 DB ONT, KRR 21T T E
T2NEEBZTND.

0z
. AN mCVD |
R*=096 A Arc
08 —
o SP
05 _|
IG]
E 04 [] 5 A
03 ‘
R?=0.76 \A
02
0N y\
0 .
13 20 248 30 38
fERG)4
X4 DLCHRDEE L ID/IG LD
4 F&&H

DLC MEDRZEEIZAH ] STV ARFEIZR IR 1 (Are
1, SPIE, OVDIE) TIERLL7=ZFEHORBRY 7 & H
T, DLC EODIRER L L BREEE, T~ 0 A7 fLdD 6
v ROE—INE, T~ AT hLd ID/1G6 T T
il - AT AT o 7z

FORER, B HENEHE, BIESAECER L DLC
U BRI BT, KT A= OBIZH L VRMER S 5
Mol B LR, B, BEEL T~
VAT WD G RO —7 7 FOBMRIE, 1 AD
B EIZRLOIZH L, BEEL T~ AT MO
ID/1G LeoB#RIT, P OKEEHDOARIZ L - TR S
2 ROBEHIID Z &Ry DroT-. DLC JEEHERLT
BIRFEDF v b T — 7 REET TR L, BEPICEET S
IKBOFWD, BFHPECRESEEEEZ TV DL b LR
bhs.

AH%1L, DLC BEDKSEEH OF I K 5 FHEGEOE A
BERAREMEIC -2 28R L C, KV AT -
TWL72DIT, I DHICOfEYT, BIEFHIZED TV &,
B & DBIRIEIC OV TIRET L TN E 2N EBZ TS,

AT

AR EIT O ICHT2 Y, WY TV OERIC S TEE



FELTca—T7 4 T A= —RREGHB L 5 Biomed. Mater. Res. PartA,. 76b A, 86 (2005).
FIEARMRZEE, MEENRNBLE T 27 I —IZ 4) A. Shirakura, M. Nakaya, Y. Koga, H. Kodama, T.

X% [REERFARSREERE Y 2 =7 M) (ERL 18 ~ Hasebe and T. Suzuki, Thin Solid Films, 494, 84

224EFE) O—BrE L TITONIETH 5. (2006).

5) RYTM%, NewDiamond, 26, 1, p9 — 15 (2010).

6) S. Kaneko, T. Horiuchi, K. Yoshida, S. Tanaka, C.

& 3k

Kato, M. Kano, M. Kumagai, et al., 2nd ISPlasma,

1) Y. Yasuda, M. Kano Y. Mabuchi and S. Abou, SAE (2010).
Paper, 2003-01-1101 (2003). 7) REAZR, NewDiamond, 26, 1, p2l - 25 (2010).
2) J. Ando, T. Saito, N. Sakai, T. Sakai, et al., 8) )L, iy, 58, 10, p572 —577 (2007).
SAE Paper, 2006-01-0820 (2006). 9) A. C. Ferrari and J. Robertson, Phys. Rev. B,
3) T. Hasebe, A. Shimada, T. Suzuki, et al., J. 61,20, 14095 (2000).

Relationship between mass density and hardness, Raman spectrum of DLC

films deposited by different coating methods and conditions

Takahiro HORIUCHI, Kentaro YOSHIDA, Satoru KANEKO, Chihiro KATO,
Makoto KANO, Masao KUMAGAI and Tetsuya SUZUKI

In this study, the relationship between mass density and hardness, Raman spectrum of DLC films
deposited by different coating methods (Arc method, SP method, and CVD method) used in the
manufacture process now was evaluated.

As the results, the relationship between the mass density and the hardness showed to have one
straight line which the hardness increased as the mass density increased. The relationship which
the peak shift of the G band of Raman spectrum decreased as the mass density increased was also
shown.

On the other hand, the relationship between the mass density and the ID/IG ratio of Raman
spectrum showed to have two different straight lines for the group of the hydrogenated DLC films
and hydrogen free DLC films. The ID/IG ratio of Raman spectrum decreased as the mass density
increased by the presence of the hydrogen content in the DLC film. It was shown that existing
hydrogen or not in DLC film affected on the film properties strongly, as well as network structure of
carbon which constituted DLC film.
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Analysis of Functional Safety FB and Consideration of parallel

structure in PN

Makoto OKUDA, Tatsuaki NAGAO and Iko MIYAZAWA.

It has been being pointed out that the validation methodology of functional safety function blocks has

not been established up to now as one of the problems. But Miyazawa and Nagao showed the

application possibility of the Petri-net theory about general form of the functional safety function block.

In this report, we analyzed structure properties of the emergency stop function block which was one of

the functional safety function blocks for an example by the Petri-net model. As a result, we showed

that so-called spurious solution (which expresses parallel structure algebraically, but is different

geometrically) existed in a judgment of the parallel structure. Furthermore, we consider those

distinction methods and solution technique.
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Study on Heat Accumulation and Risk Evaluation of Waste Piles (2)

Yoshitada Shimizu, Takashi Uchida and Mitsuru Arai

The heat accumulation often occurs in the piles of waste in storage such as Automobile Shredder
Residue (ASR), and causes serious fire accidents. In order to prevent these kinds of the fire accidents, it is
important that the investigation of heat generation and accumulation mechanism and that the risk
evaluation of self-ignition on waste piles. By the calorimetric studies, it is cleared that the primary
temperature rising by some reactions is important factor for the waste piles often make self-ignition.
However these calorimetric results were obtained from small sample scale, numerical approach will be
necessary to apply these results to actual waste piles. In this study, the self-heating behavior with water
added samples were evaluated by the one-dimension unsteady heat conduction analysis using the heat
generation rate obtained from ARC measurement results. The self-ignition behavior that calculated by
the heat generation rate approximated with a modified Arrhenius equation shows better calculate
results than with a straight-line approximation. And it suggests that the approximation accuracy of the
heat generation rate is most important for the risk evaluation of self-ignition on waste piles using
calculation models.
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Study on Dilatant Properties of Aqueous Ionic Polymer Solution

Rika TAKEDA, Kyoichi TSURUSAKI, Go HONDAand ShogoWAKATSUKI

Recently, we have reported that dilute solutions of ionic polymer mixtures in water show
remarkable viscous increase by shear stress, shear thickening. The mixture consists of anionic and
cationic polymers where the ionic group density and the polymer length of the anionic polymers are
lower and longer than those of the cationic polymers, respectively. Interestingly, the apparent
viscosity of the polymer solution is transient, i.e.,while we measure the viscosity at a constant shear
rate, it suddenly increases at an induction time 7 Moreover, there exists a critical shear rate y,to
induce the shear thickening. In this paper, we precisely investigated rby the viscoelastic
measurement under changing the strain yat a constant frequency (=10 [Hzl). As a result, we found
that rdiverges at a specific value of yw, yc. The value of 7, depends on elapsed time from when the
sample of the polymer solution was prepared, and is shifted from 1000 [1/s] of an initial sample to
2100 [1/s] of 5 weeks later the sample. This means that the ionic polymers need a long time to reach

the most stable state in water.
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FURH T E IR A A REE L T2 & & OURIIRDIE S #
IREEATAANTZ, BT T AT 2 2| TR % 50mL A
W, 77RAa%FHIELT, WHROALEREELTZEZA, K
3 DD ITHBEDT-NTIZ O HIRESEI L7z, LirLZ

DZEREEE 4 [EHT - THIE 9 HIREIE 0.04mg/ll LI T T,
BT A CIREE L 72358 D% Tl Tz,

4 BE

T I AN S, FIEUCBEET D &, RNT TR
IREOHFRIZHTZ Y, T O OBEEAEIRIZ/R . —
¥, 7I7RakERELRNOEET 2L, RNTTRad
JEWEIBIZ HT- 579, BEmOREIT E23 0 z< v,

KI1IDXIIT, WHA T AT T 22D 5> HEIHRIT
Bk U CRBET 2 SART L7228, [EliE L7 s SIRBEd U
P T ABEBE DL oTo. ZOZEND, WETT
AT T A aOWNEERFEIRICR D &, SoFOmHERE
TOWEPREAETDEEZ LNRD.

SCHCO TR EME I /T ACEENDIE) K
INTWAD. AIFFETH, R2DLEHIZ, SoREUEER
KT 2EAI, 1Z)FRRENEL 2ol

7?X:%ﬁ¢bfﬁﬁ®ﬁ%ﬁ%bf%,H3®i5
12, SoREMEMETTHITEDIF I FREITIT D2
Dol 1ZHFRORAIL, @RET TR SoFBIEM
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5 F&H

Wise 7 7 A RBEE CH-BOEREITH &G, WEY
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HWFFHEIEN T T AT v 7 HF L X LTl BIERE Y 7 at L7 ¢ R ) ~— (COP) OIS ILE
FHIT 272912, JEEX 100 um D COP 7 ¢ /b ADOIRERMEMERER A 1T 72, 656 AT R & VT, COP &7
S IV ADFTRIREPIE LT AER, (BRSO FBREFH OB & B 720, $EIMRIC X o COEFRHEN ST
LT EDIRENTZ. 7= U BRIV IR X D ARSI AL M OVEIE T, (R E RS O X
VT TRE S D COP 7 4 )V ARIDSCRHU O & i UC, REOBALA L W A TWD Z N bnoT-

F—U— R FERET I uF LT 4 R w—,

1 [ZL®HIZ

B/ aA L7 4 AR Y ~— (COP) 1%, BEFOE
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M, AR SEOR M A oo, T AF v Ik
FLUR, T 4 A VA DEIR, T 4 A7 HON
ZEWHTIAF v 7 ELTHOLA TS, L, 7T X
F v IMEICH D72, FINRIC L DRk D A A ke
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AHFZETIE, COP 7 1 /v L DIEEMBEMERAER 21T\,
BRI & b7 O PR KOs & O 2 ki o
Tz T o7,
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¥t T TR E T DIREM R (X TR
EREETIWEL-75XS-LHP-B+-Ec) #MH\T, JEX 100 umd
COP7 4 /L4 (HAE A HIZF14-100) Ot
% 100, 200, 300 33 L T* 400 BEEFT - 72, (et
37T v 7 S VIRE 63 °C, FREERE 390 WImP T\,
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DEACETHET D72, AN (BB ERT
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Jb BRSNS AR O ZB A A . AR
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BT DRI A T S DEACE T, (RS
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719 &, COP 7 4V ADFEME L EE OB LOHEARELED
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PAEFT D 72012, COP 7 4 /b b FVW TR
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i Hoxrx——n 0 B

B U A RAER(B-FeSio) i3 B e IR R HA S REBRICIE R L7APEECH Y, SR L LT oA
DI &I H A A — PR, KGEMA~DISHZR EIRFARIEN DAEZ LD N TV D, Ji—

ERAHEEL & L COISHNITIZ SR i E 72 B-FeSia DTZRA KD HL T\ 5. ARl Y 2 L (SDIER Bz eAwfE
AT 5 T LAT KV R R MR S T B-FeSiafi b SRS D Z & AT 5.

F—U— KR gk VYA B, EER 4

1 [FL&HIC

BUTO G AN T, 7731 ABEREZ1EE L R
LCELIDICZRNX— - A REWHE L, H 0B
BARPLOBANER L 72> TS, il 2T S V03 54
B XTI BT A ART R X E TR
TEZHENTW LAY HEAINP, GaAs, InGaAs, CdTe,
CulnSesz, BizTes, InSnO%) A4k 3 2 R 1%, Hugd R
BAVD 7R S EPRFARD THOZ MR STV A,
S BICHEAEE I B W T B BTEZ A EN TV D4 Rk~D
RN DA A EM A EICHE (As, Pb, Hg, Ni,
Se, Cd) OEEAMNEL <HH ST ZER TSN
%2,

ZDEH W, BEA)R EAETREEETRETER
FAm» IR, MBI B E2t#E (S, Fe, Al Ca, Mg
28 poRETHILNTED, Whd [BREICPeX
LV R = o REMERT L OMEAS RS Lia D
TV, Bz, BERTHMEE L TRWIFRDEL O
BDHT VYA RAEERD, Fric/etmetf kbl LR &h
TWa.

ZOHTP-FeSiald, BB AHMRAREANTA TR i
JELIMERCH Y, Sk L UC OISR & 5
e A A — RLED)RZOCH T, K EMA~DIGH 7 £
HPHZRIFZEA O3 E 2 HLULITHED BTN 59

—J7, PEERT S, ASOEIIIREEMERR S
TR S E & AT D B-FeSisflim O AR AR 5T
W5,

A TIESIHEAMR LICAUE 28 A2 Z LT &0 HifS
Bl CHERL S V72 B IR OB-FeSiaft il A R E I AR S 1,

DT MR ARIPLYRHE R A LK
AL S I RSO DR RER SN & 2 BT 5.

2 ZEERAE

Si(100)FAR LI 20nm D Aug BZER 5T CHERE S H 7z
%, w73 bhry s 2Ny ZIEROG G R RFERCRE
(MOCVD¥IZ TP-FeSiahliEDat 217~ 7-.

MOCVD £ TIEE /v T o Lk AR = % RN
WCRIBSEE 2 1.6nm/min GF) 100nm OERAZ1T 572,
YRR U 72 30BHZ DU THERCR S OV A i OFFImIC 1T X
BEPTEHMEXRD) 217V, & BIZ PL f#EEHI PL 2475
7.

3 & B

1 [CAu=r— |k L7=Sift E~MOCVDIEIZ THEMRIR
FE#IEZ THRM L, XRD CHEEFEAN L 72 B %=1,
800°C TlZarFeSiz 001, 002, 003, 004 &5 DRl E—
7 DR S AL, (00 DIZHERAC ] L 7= ol DTSR S 7.
Z DorFeSisfHILRFERI T 937°CLL_EDIREE TR E S
EEATHD.

E BT 7T50CTH 5 380°COIRER TIE, b DEHE
— 7 LI3BNZB-FeSi2 202/220, 404/440, SO0 THIZEN L=
[T & — 7 DMBIER S o 48 & B D B R & DIRAFRTE
AR S 72, 340°C TldorFeSislZ 2R L 7= B & —
7 1XH LT, BHOLDORI MR ST

IHELL 7= Si(100) FAR iz Fe Z s L 7= [E 40 SO

(RDE {£) IZBW T, HEHREZISEET LI HLODK
550°CLL ECafBD BT 5 Z L G SN TWA, L
L, EOHEITITSRERS D WIEQIDE B MR S



Log (Intensity /arb. units)
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ERTWab. —F, Auz— b L7zSisk E Tl 380°C &
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i, B HESERE LIZSAI2iE 7+ ML x vk r
A« B BBER SR T2 b DD, FARSHED & hid
LEEBAETIEARA R « T=—V v 7B E i 97 & H,PL
A7 MBS, T =— VRO o TR
SREEOHMA L DALz, Fifi)» O Ol TIXAUBEFE

T 52 ENFIEEH DVIIPLE AR L CnWB EEZ S,

AT S AFIRIT B E 0 ITA0.80,eV), B(0.87eV)
C(0.76eV)D/L I vt A « Ny RINBIERR S LS. AN
v RO — 27 = 3L F— [ THunt®=RMartinelli? & 73 23
5HB-FeSieDFENE— 7 L—E L, B-FeSiaD N2 REFESE
EARBLTND EEZD. SIOKKEDEH DN SANDE
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> T/ LN
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10K Ey ot
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L = ii"‘ 14
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B |
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Photon energy / eV

K2 (a) 750°C TYERLL7=3 VA Ko PL 222 |k
S . 0, 10, 60, 3L 0" 140 min T 900°C (T THZ
Fe 72—V 70, b) E— 7 REDORZ L » 7=
— U o SRR O AR AT B

0.95

7 13p-FeSiah & DFIN TR TH L LB 2 5.

FIANRY RO H8EIT, K2 0ONIRT X DR
k7 = VIR DGR L, Z DFEIETRE DAL
T =— VR OPEBEEEIC RN T2 2 LR ST, R
A T == TR E N S FIZPLAS S M VHBIER
ENTARERIL, CuTHE SN7-SIHAR - Dp-FeSizi®
L RIBRIZ, B-FeSiafifi H 0 ST M B AMET & 7= b
ERRERTHHIZ LITERTEEZD.

4 F&&H

AL, SIEK EICAUEZEATLHZ EICLY, &
R A T D BFeSiaff O B A AT LTz, 4
FERFH ORI A TR T A2 & C, H—FB LB LT
OERELPEIFFINS.
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ZERIGERAL Y E DR AT AR 515

—(RJERE RV AT VT b RZER D5 —

e N S T
HABULE % ST ) 2 R OTIRE U AT 2 — 7 ORI & 2 (SR LA T

AT e ROBGRAEZRF Lz, AT UV BRIEIRARREICHAREBE L TRV AT AT e RRERAEL, BF
U7 BRI ORI R AN TRE Ch o 1=, —F7, $ETF = — 7 AIEITIEE LT 2 — TRk i &
PRI EORBNR DY, I RE LIZRTIREOFRENS ST Z OFMENIH SR 7.

F—U—R:HRVATAT e K, BB, s, Exi594bEmE

1 [FLE®HIC

(LT & B RNZEA e, MEEREEIG Y, bPRHERSE

TG BT 201, 5K, WELOBIRENTEL 2> T 5.

FaliCiX, LB ORER, 70 b AR
72 & OFHBEROTES G S, BRI LENEA TV D,

IR OWTIE, - S PRk, TERESSRBRTARIC
Lo TR - otk BRZE- bk, BLRME, ERERTEOM
RERBRIC L VM S 5. ZHBITHIV D 5 H (R
R ADORENL, ZERa R N BT CREED
BV, ZORE LICEFEAEFIENRRD b T .
ARERFAH A OFREITEIIE, OR~_HAFHRE, Ot
BRT v L N—R N AT B AR BN MU T E & B T0IR
REEETEA LR S —EEORBR T A 2 E D IRE
W%, QLW OB SRR A7) & 043 - bl
Mt LB K D EARTEE RS, O 2 STk %
BREE GLEfTF 2 —7) ICANTIOEANLARKL
LT A T A BN DI T = — 7% (= x—
2H) RERDD.

I, WERKEGED 1 O THHWIEAT Y TR
B OME P % 80 /KAIRICIE: L 0 A PEEOE R &
% F 2 —TNEERT D HRORMERRIEE I X 0 KRR
VAT AT R R (HCHO) ot ka st L.

2 REBAEK

2.1 NTY U TBREIC & DERFKERAR

NIV T RBAIH T AR—V T Z—C1 XIC2 %
W0 A+ 725 100mlod AR T2 ARG E o & v,
WBREBELEROBRBUIET 27 VY7 ) v JRle 7 —
R VER, EREITo72. BARBRIAATY V7
KBTI EIEE DRV LT VT b R (BREE 10~
2500 mgl") ZEALTCZT7—R 7 TR @R L, 4t
TEHRPFRNLT VT b REKER—T 2T LT &~ %
IR L0 WTE L. £7-, Zowm&iiis 50
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2.2 LB F 21— TEREIC & HiEmFE AR
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NExE Y b UCHBNEEICAL, 02 SOfAE
W T = — 7 2 [EE L TORNWTHD.
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Near-Surface Nanocomposite Structure on Commercial

Purity Aluminum Induced by Fine Particle
Bombardment
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Microscopic Distribution of Light Elements and Their
Precipitates in Multicrystalline Silicon for Solar Cells
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An aqueous synthesis of photocatalyst by selective

dissolution of titanium oxide / hydroxyapatite composite

BAbTF & v /A Ra T 32 A MEGIRO BRI
& B AR D KA B R

BB - BABHEITES  APEMIETF— 2 /B YE I

FOMEITF—5 B K fi

"W i th

MBI —2 B N i

FoMEF—A E T 4 =

B TR S £
FORTERT: M T < v 7 AWFSERT

] M "

$e#5t : Ceramics International, vol.37, pp.1563-1568
(2011)

ATFIETIL, BIAFHEEZ R L2 giil e 7 e 202
Ko TEiEMtfE A2 Ak L=, £3°, o bT# >
IR Z KRR TSR, pH FREICL Y N
Ra¥o 7% 4~ (HAp) AT, BbFxr/
HAp HAEKRERT. ZOEAKREZEIR LUtk BRLH
12X > T HAp 2L 7=, XHRIET & R ERE ORI
EORER, HAp L OEAELIZL T, BB TR
5, TFE—ENDITIA~OHIEREE L OW(LT & L
FOBERIHCE =2 b T, BRUEZICE LR
TR OITEIEL, AF Lo TN —BFEORGHEET
FHI L7z, ZORER, AEERT REATELIILHERIL
W OBYLIE TR O NTRICE, @V Vs E
LTz,

Evaluation of DLC coating Damage in the Delamination

and Wear Test
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Second Harmonic Vibrational Mode of Substitutional

Carbon in Cast-Grown Multicrystalline Silicon
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Williams-Landel-Ferry Equation
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