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Study on collapse process of sediment particles

Hideyuki IKEDA, Takumi OKABAYASHI, Shoji AKAZAWA, Takao SUDA,
Kojiro SHIBA, Kazuhide DOUGOME, Kimihide TSUKAMOTO and Takayuki YAMADA

We have studied on the collapse process of the sediment of glass beads due to moving wall. In
spite of the amorphous state in the sediment, the mechanism of the formation of shear band is
similar to the twin formation in the crystalline metals. Several shear bands are observed in the wet
sediment and the collapsed surface shows the fractal structure. In the dry sediment, the shear angle
increases with increasing the height of the sediment. The only one shear band is observed in the
loosely packed sediment, while the secondary shear band has occurred in the densely packed

sediment.

Keywords : Glass beads, Sediment, Collapse process, Shear band, Fractal
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Measurement of Strain using Metal Thin Film on Stereolithography Resins

Kenji SHIMANA

The micro machining technology is especially advanced in the semiconductor field. And other
technologies for the micro machining have been researched. Then, the micro-machine has been
researched widely in many fields in recent years. The final purpose of this study is to fabricate the
small structure by stereolithography as much as possible, and to measure correctly the strain with a
metal thin film sensor fixed on stereolithography resins. The sensor must be made to meet
requirements regarding small size. In this research, we develop a small sputtered thin-film strain

sensor made of Ni-Cu alloy.
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Implementation of Learning Software : Binary Arithmetic Coding Simulator BACS

Kiyomitsu KAJISA

This technical paper reports implementation of learning software of a binary arithmetic coding
simulator, BACS. For this implementation, the programming language C#, which is easy to use for
visualization, was used. BACS (Binary Arithmetic Coding Simulator) is based on the binary
arithmetic coding which is specified in the extension version of the international lossless and
near-lossless coding standard, ISO/IEC JPEG-LS. First, abstracts of the algorithm of this binary

arithmetic coding, then abstracts of

learning software BACS are reported. Also, some experiment-

tal results using BACS are shown. This learning software BACS was implemented supposing to use

for lessons related to data compression.

Keywords : Arithmetic Coding, JPEG-LS, Data Compression, C Sharp
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V=P

P2EEHRFSEYZaL—4 (BACS Ver.1.0 by kK 2006} [o |[B]X]

Encoder Th Av

Bin 1 MPSvalue O 7800 Tane

G678

MLcnt 01110010 EEEE SCE2

LPScnt 00011000 5000 EEEE
4000

S/ 0011010000011011 publEIdFHY:

20.3%

wot | 00000000D0000100 00| 2642

VIR 0000011010011111 mmbn ?;‘;EE
2000

Hd 0000100000000000 | 1cos 1784

1086

Areg | 0000000101100011 ] iioo 0o
QEDD

Greg 1/10001100010010111] | coe 5588

i osop| (0636

Buf0 01100001 LD [ 1 0600 0504

Buft |[10110110| [ 10Bytes 0300 EEE

L T

Input O Input 1 ‘Reset ‘ 203% (1738

B1 2EHEMIFSESS2L—42BACSOEAEROH

RIELE 2EEWHEEAY T 2 L —% BACSDE/T
EEOFEZR1ITRYT. ZOREMSLT, 9, 2
T2EEMFEEALDT LT Y ZLIIZHDONTIRRS, %
2, 3TZDFEFE Y7+ BACS D#fE, 4 TBACS »
AW EZREFNZ OV TR, RZIZE 2iedNET 5.

2 2{EEMFASOTILITY XL

2MEENFENT I 2L —ZBACSTHALTNS
2 EEWFROT LI Xuk, B1ICsELT,
Xk 5) (ERSZERE) & 7) (JIS ¥, NAERIEYE
ERI—DEI) WCESEXHATEH. BREZEDL D
12, B 11ZR L7z BACS OEITEE THERIN TN
VORE oo BRIl 2R 2ICE LD TRT.

£2 BACSOLLRARE

Bin 2fBEAA (0or 1)

MPSvalue | BB U RILODIE (O or 1)

Th HERERERAOLENME

Av BRI DEERE
MLent BBELBLURILOERAY A
LPScnt BRI OHBHYUAR
Prob BRI DHRFER

wct Areg & 0x8000 DE v T
Avd Av DEHE(EvrTRE)

Hd 0x8000 DEFE (E v IH)
Areg BERRETRTLORSY

Creg HEOTREZTTLSAL
Buf0 Creg D LU EHRMT B/ \vT7
Bufi IRAS =Pl VA g
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2EREMFTFHILS 2 2 L — FZBACSOHIE

MO T
A©) AO11)
ao [ Ao
A(0100)
A(00)
0.000 0 1 0 0

2 HERLTOEERHBEOSE

21 2 EEHFSLORE
QIEEMEEIZOL 1D 2HEY L RLDRFNEG
B9 5.0 LA E 1 RE0, 1) 0 EB (humerical line)
L OFEIRE 7R (probability interval D4y &1L
2 EEREELOEHLLRD. 2 BLVRLDAHT
BIEOHEMBIL0 & 1 OHBRBRIZL VESEISH
5.
483 7RV LPS (Less Probable Symbol) & %
>RV MPS (More Probable SymboD)iZ x4 % fe
FeDOFLENCRB VT, MPS OREERRRIX 0.0 180
FBREIND. - T, LPS BB ans & i3,
MPS OfERMENE Yy b2 M) — ATz bh 5.
2 ZE%51 0100 AT ENTZHE OEER L TORE
KRR OHEIDOH &= T.
LUF, 2 RN S OEERFRICOVWTE LD S,
25 #ELETIRMEE
- BEEREOCEHENEESLEITY. KEBROT—
F13 255 ZE & LIeRETHRDI, 255 BH DT
— XX 8 £y b T 0x00~0xFE DEL 725,
LR Areg I3 OxFF~0xFF X 0xFF D& ({E
Z{RD. Areg 23 OxFF L T OHAIT0xFF 2 & L,
Creg b OxFF 23 U 5%. T D7/=®, Areg L OxFF
ElT s .
FEEHTE
BICHENG 5L TiX, 2 E(binary decision) D%
HATEER 12 587 & B £ H# 7 (conditional
probability estimates) % K % 72 DFEHEF L
TR EEREETETERTS.
LPS @ H#H MR (occurrence probability)it LPS
DORFHEE LPSent &, LPS & MPS DA D
REHBE MLent LRSS,

RO
HARRY 72 LPS OHETE X 2 B (estimated prob-
ability) i3 R L v EH s 5.

Areg x LPScnt / MLent
L2L, ZOEHICERESLERD, BED
WERHRE Areg L1357 LC, LPScnt & MLent
EDHIZESE Av T—T NV ERITNAEND
LPS D#ELHME (probability sub-interval) A3 324R
INnb.

Av T — 7L DE Av 1,

Prob = (LPSent << 16) / MLent
ZLEVMETh LB TAZ LIk v BRENS.
#121¥, Prob=0x8000-2F ¥ 50%DHAIT, Av
=0x7AB6 >F Y 47 9% BIREN 5.

OHP (Over-Half Processing)

+ Aregid 0x8000 7% 0x10000 £ TOREITH D LR

ET 5. EROELIC X V1572 LPS ORER %
HAnaE, LPSRH05ITELS ol &xizE1LL
HECHENMET 5. Z0BELEZEDEDLES
ez, THE IV ITHEMZ, OHP 2175.
MPS ©F 7 v METH 2 (Areg— Av) A% 0x8000
UboExid LPS OEEMERIE Av & 72578,
0x8000 D & = I(Areg—Av) & 0x8000 & M
EOU2HFIIMPSIZEID Y THNB(DED,
WHDOEHEEED LB TB). Av DHFDOSEE
USIWZfEDY LPS OmERMBEICEI v ¥ Toh 3.
Z D OHP DABIIRD X 51272 5.

if ((Areg—Av) >= 0x8000)

LPS interval = Av

else
LPS interval = ( Av + Areg—0x8000 ) / 2

2.2 #H4E

a— NRFIOTREE » ME Creg IZBMEH,
TEDHERMRILZ Areg IKEMIEN 5. Areg=0xFF X
O0xFF (= 255X255 = 0xFE01), Creg=0 (Z#J#i{L &
5. Buf0 & Bufl I35 RE VRN AEROH
TR BRI T D214 POy T THB.

MLent & LPSent i& 2 > >R d LPS @ R
RO ZTHD. AT FERBICRERET
i 572, MLent i3 4, LPSent (3 2 (278
fLEnsd. oy & OkKME MAXent 1T 255 IZRE S
5. MPSvalue 13 MPS OEHRT, 0 1%L 5,
MPSvalue /3 0 IZ¥IH L S 5.

Th[0~29] & Av[0~301iZR 1 1o R EICHRET S.
LPS #=i% Prob=(LPScnt<<16) /MLent TH- 2 51,
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hniate

V=P

Prob # Th[0~29] & He# L, WEI7 Av[0~30]7318R
ENnb.

2.3 AVORE

LPS OHEEMBIZ AVICESERDSB. Avit, Prob
= (LPSent << 16) / MLent 2 U & ME Th & 43
ZEIZX VR B, Avid Areg 2% 0x8000 & 0x10000
DETHDZ L BZRELETH 5. Areg X F O
So&EX, Av E2FEDELSTH D 0x8000 & wet
Ey YT P ETNTEIECIVEET 5.
vy hT7 FORIETH B wet 13 Areg DE i
v FLICEVIRES. BF X7 Av & 0x8000 i Avd
L Hd &70%. LPS OBFEHENR/INOHEETHD
1/255 {23 < &, HRHBYIZ Avd 1% 0x0002 & 72 5.
Z 2t LPSent / MLent DRERHEE L /L& v, Av D
BREDOFIEEZRORNIFRT.

// Prob&ThEEH
Prob = (LPScnt << 16) / MLent;
for (Aindex = 0; Aindex < 30; Aindex++)
if (Prob > Th{Aindex]) break;
[/ wetEEH
for (wet=0; Areg < (0x8000 >> wct): wot++)
// AvdEHdEEH
if ((MLent == MAXent) && (LPSent == 1)) Avd = 0x0002;
else Avd = Av[Aindex] >> wot;
Hd = 0x8000 >> wet:

K3 AvOOBExR

2.4 Areg & Creg DEFH

LPS FERFMR Av & 2fEA S Bin IZf€\, LR ¥
Areg & Creg IZIROBIIRTFIBIC LV FEHEN 5.
OHP(Over-Half Processing)iZ & ¥ ¥ i 7- MPS
FEERFMR T —RAIZ Avd I E 5.

BT O 117 ITHAED MPS OREREEZEET
% Areg DOFT-ICEF 7z LPS ORERER Avd
B U7 E%E Bz 72 MPS ORERBR Avd 12952 &
EEHRL TS, Hizle MPS OBERBIRTHS Avd
7= 72 0x8000 TH D Hd REDHEE (Over-Half
Processing D#H&), Avd & Hd & OEHfEE Avd 12
FORTD. oF Y, MPS %772 50%F51E Half ~
ST 5.

2 fEAFIDY MPS ThiiZ, Hii-7: MPS ORERRER
% Areg IZHI D M4 T, LPS Thivk, BEED MPS ©
TR 2 RT3 Areg ) b T2 72 MPS DR
Avd 2B U7- LPS OEEHR%Z Areg 12|V 4T,
Creg O TEREIX, #7272 LPS O FIRMEICHIET 5 &
N, BT s MPS ORERRBAVATET 7 v 7 X8 5.

Avd = Areg - Avd;
if (Avd < Hd)
Avd = (Avd + Hd) / 2;
if (Bin == MPSvalue)
Areg = Avd:
else {
Creg = Creg + Avd;
Areg = Areg - Avd:

// Over-Haif Processing
// WPSH 4

/] PSR F&E

4 Areg & Creg DEE

25 BOUADEH

MLent B 7 2 & 28 255 CToh D MAXent (T8 -7 &
&, B D% MLent & LPSent iX¥Ei & %. LPS
MR TENEROERIE LS, LPS B%4E4 3
ETIE MLent A 7 b7 v XERRW. b
Ty TBRRE SN TS, Avd ([Z3RHAIC 0x0002
272 %, 0x0002 1%, 1/MAXcent OFERMEFE /L T2
B Av L0 b/ E V. ZRITHBRESR
DHRAMBEFICRE--EE Bl CCEE) OBE
LR EYWET OHERMBIETHD. IV 2DRE
HOFIREROBKIZRT.

HWEIL 2 EASH MPSvalue T2 W412 LPSent
EAV T TA. b L, LPSent 3 ML ent @
G &0 K& ahiX, MPSvalue DERO/DE R L,
LPSent DA 7 v MEH AN ZB.

// Mient &LPSent £ #5
if (MLent == MAXent) {
if (Bin I= MPSvalue) {
MPScnt = (MPSent + 1) / 2 + 1;
LPSent = (LPSent + 1) / 2 + 1;
}
else if (LPSent I1=1) {
MPSent = (MPSent + 1) / 2 + 1;
LPScnt = (LPSent + 1) / 2;
}
i
78 Lo v
else {
MLont++;
if (Bin I= MPSvalue) LPScnt++;
1
// MPSvalueDEHRD L
if (MLent < LPScnt*2) {
LPScnt = MLent - LPSent:
MPSvalue = 1 - MPSvalue;

M5 hOUEOEH

2.6 Areg & Creg DIERIE L/ FHEA
T—FiX 255 REELTERENDD, Areg &
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2{ERMFFSIL>

I 1L —4BACSOFRE

Creg DBEITI2Z#EEL L TREIND. iE-> T, Creg
DEH b renormalization)iZ & ¥ Creg 725 1 /34
% Buf0 ~H 719 B0, 255 #EL LTHRBEIIE
BAEEOH /31 M (Cregd>8 + Creg + 1) D> 8 I
FOEHING. 2FV, 2 2EL L TERBRLELE
®iZ, B A MEHAONEET S,
BHELIUAEINBEEY X MY —A~DF v I —In
# (propagation of carry-over)id, Z oD SN
A FTH D Bufd & Bufl IZ8BWT, S iz 34 b
DH~F ¥ U —F— (carry-over) X ¥ B T &
WX VHIEEN 5. Bufl & Bufo 2% 0OxFE T Creg »»
DX ¥ U —F—"\NRELZEES, Bufl & Buf0 i
FISNRNCZENZE R OxFF & 0x00 725, LasL, Zo
BE, 0xFF 234980912 0x00 235< DT, v —H D
ELWERHNTREEL 2 5.
BRI, Areg 28 1 31 FOEEEICR-7- L &

WCIRDIEFRETTS.
+ Bufl ® (Fic#EID) 154 bEHHTS.

Buf0 (giE]) % Bufl ~EE1 5.

Creg O L3 FE2WE (2%2/E) L, Bufo (&

E) ~EETS.

Creg ##E (255 #E) T5.
* Areg & EAL/NA P ~MEIE (255 2JK) 5.
%7z, Creg 7% 0xFFXOxFF Ll LD & & ¢ Creg #1E
BT 5. ERE A MHAOFIBEEZRDORITRT.

// Areg B31 A FOEREIZGRIEERE
if (Areg < 0x100) {

// CreghSOxFF+0xFFLL LD & #CregF IER1L
if (Creg >= Oxff x Oxff) {

Creg —= Oxff * Oxff;

BufQ++;

if (Buf0 == Oxff) |

Buf0 = 0;
Bufi++;

]
}
// Buftd 1 /84 FEH A
AppendToBitStream(Buf1, 8);
// BUf0%Buf i~ E
Buf1 = Buf0;
// CregD E{i/84 FEHIEC%XE) L, Buf0~EE
Buf0 = ((Creg >> 8) + Creg + 1) >> §8;
// Creg%#1E (255% &)
Creg += Buf0;
Creg = ((Creg & Oxff) << 8) - (Creg & Oxff):
// Areg® Efi/\4A FAMHIE (255% )
Areg = (Areg << 8) - Areg:

o6 Areg & Creg MIEFRIEE/RA FHEHR

2.7 BREEDOKT

TRTO 2MEASNEFZ{L L%, HE2iT Bufl,
Buf0, Creg @&t 4 A +2HEAT A, 2B Y7 -
BACS IZi3Z OB fH > T g,

2.8 2EERASLEOELD
FROFIEZ E L DD & 2 EENHE SO FIRITK
DOEDEH1T25.

| D8 I

1 y
[ 2 IEAADASUF |

v
[ Av DIRE l

v
l Areg & Creg DER I
] hoL BDEH l
| (ESfeEiqrds)

L v

y

I HEEDET ]
7 2 EEAESEOFIE

3 F¥EY T FBACSOHEE

AR D 2 EENEFEOT NI Y X he2BY 7
F 2HEEMFET I 21 —% BACS & LTEEL
. REEIZT Visual CHEZ BV, CHiZ—F o1 >
57 T x2— AL RDHEEHRDES 7m0, BACS =
—T 4 U IEELS TER, FRIERHN 1 B TERLE.
VR0 7T MIEREEZH 500 1T, TS
T Lid 36K /31 R EIEEIT/NE N,
1R L7 & 9 I BACS O EFTHE TS 2 EEH#i17F
BT e S ADREL R F e PEEEHICR O
ZETLIEETOYI 2 L—2THEN, UFOE
BIZBWT, 2 BEBFSOTLITY XADBEEY
FBITT BN OnOFRTEBENTMLTH 5.
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3.1 WEE#EE & MPSvalue

HRHEETERT XL, IS TRLEDI T MPSvalue | 1
5@%%%ﬁ5%c,%nif®ﬁ¢y&ﬁ%ﬁwr
R3TRLIEEEHEZITOIZLTHD. T X8 MPSvalue MEBRMDIL

EENAREL 2D, ZhE, Reset 120 Z?)éb\éi 1
DWTNE AT L TH Prob=0x8000 & 7257 &b
LHALNTHD.

S5TmHRLIEAD X DOEHFOE% T MPSvalue
DEKRORREZHETS. BACS Tt MPSvalue O E
BRDOZARNRAE LHEIL, B8IIRT MPSvalue @ Pt elt=l O101001100110100
XFEHEREZBEORBTRIFRBTRRTS. FlLT,
Reset #120,1,1 # A5 % & MPSvalue DEHRDRK 9 Avd ® OHP (Over-Half Processing)
RNBETD.

Avd 1000001101001011

3.2 AWdDOHP 8L U Areg & Creg DEH

Reset %12 0 # A 195 &, Avd=Av[0]=0x7AB6 »3 Y el2=R O101001100110100

ER X, Avd=Areg— Avd=0xFE01—0x7AB6=0x83 b d b
4B 7 Areg KBESNLD (HOozsM). sbicoz  Hd 1000000000000000

Areg— Avd=0x 834B —0x5CE=0x2669 i< Hd=0x8000

X D/ hEW=Diz OHP(Over-Half Processing) 03 4 22 Creg @ O101001100110100
k720, Avd=(Avd+Hd)/2=(0x2669+0x8000)/2=0x53
34 ~HIEXN, Areg KEREEND. Z D OHP 0% 10 Areg & Creg MEHR
A9 DX S IZREDITF OHP TRENLD.

Reset BIZOEANL, LI 1ZANTAHE, H
L < Avd=Av[3]=0x5CE2 »%&R 1, AL < OHP #

BEERD, Avd=(Avd+Hd)/2=0x5334 ~HE SN, fignor malization will start !

LPS T&H 57z, AregiZid Areg=Areg—Avd=0x834B Renormalization will start !
—0x5334=0x3017 BB ESNS. Creg (1% Creg= freg = 97 11751 FOERFEGDTIERIE LES.
Creg+Avd=0+0x5334 DX ESN5 (10 2&H). Bufl =0 01/} bEEALES.

Bufl = 0 %Bufl ~3EE| T+,
Creg = 64e2 M_E{i) i1 FaEHE LBufl~3EELEH.

3.3 ER{ Cree®fIELET.

. X Aree® E{in) i bAsHIELES.
Aregl 23 131 FOEBEC2NIETE6 IR LTZE

BAL A PEABTONS. #HlZIE, Reset &I
01010101 Z# AJ§ % LIEFALARAEL, 11T
AyE—URy I ARRRIND. B11 EREDAYE—
F7z, ERILOBIZ, Creg 78 0xFFX0xFF £L LD
BEZE12ITmT A vE—VRy 7 ARFRI 2% _
% Creg BWIEERLESND. Renormalization of Cree ! r$__(|

Fenormalization of Creg !

34 KA LHNCERE v Cez = e i DR Bes i
EFLDOBEIZ Bufl @ 1 34 b3H &$, Bufo 28

Bufl ~EE X712, #IE S 47z Creg D B/ 31

RS Buf0 ~EEEIND, £z, ZTOHANA FOR

SEEICERERETREINS (R13%23H). 12 Creg DIEMREDA Yy E—
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2{ERMFFSIL>

I 2L —4BACSOFRE

Bufo [11010011| [2bish
Buff 00011110 2 Brtes Ou
80.0%

13 NA FHHhEEHEE

4 T 7T BACS TR -EEH

AELLEZEY 7 h2ER L TITo e EROHIE LU
THBT 5.

4.1 HERROER

LPS @ H 3 # 2 Prob X MLent & LPSent D THE
H &4, Prob K D KE S RWHEERRERAOL XN
fE Th 285BI =4, ThiZHISET D HEERER Av HER
ShD. EEE LT O %A LIz & &D Prob, Th, Av O
BEAZR4IRT. Tk, HERESR AvIIHEEHE
F Prob X TEIV 2R L HBELTHWBE T &5
"5,

4.2 EEEOER

2EAND 1 OHBHEEN 20%, 10%, 5%DHEAE D
EBRERZE 15 IRT. TRFN 5, 10, 20 EZ 1
BIOBET 1 2ANTEHILEERE LIRS THS.
R TIXZ L EN DA % 00001 <= 0000000001 72 &
DIRE— 2 TRLTVWS.

ANEy MUK A MBI L T
WA, FlZIE, 00001 D ARF— DA, 0y b
ATIT 9 RS NBHAZNEZDT, EEER =HH/
AN ET2y /90y FT8%E 5.

0000000001 D% — L DA, 160 By FNOAS
T10A MBEHEHIEINZOT, EHERIZS Oy b/
160 £ FT50% & 725, FIHOBEME CIIEREENS
WHSIREEIZ 5O0%ITE~IR LTV 5,
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Development of Water Purification Method by Using the Microbe Fixed
Bamboo Charcoal and Pumice Stone

Takaaki OHTAKE, Takumi OKABAYASHI, Masato KIHARA, Hiroki SHIMOZONO,
Yusuke KURAZONO, Shuji BABA, Etsuko OKABAYASHI, Masahiro YOSHIDA,
Yasuo HATATE, and Yuichi SATO

In recent years, as for the effect of water pollution on environment, there are various problems,
such as its effects on agriculture as well as human body. The contamination of river water is mainly
due to the decomposed and colored water. The purpose of this research is to purify water quality using
the characteristics of pumice stones which are distributed in South Kyushu and bamboo charcoal,

special product of Kagoshima Prefecture.

The influence of the operation conditions in pipe-type circulation formula is considered by
adhering microbes to the surface of pumice stones and bamboo charcoal in the shape of a film.

Keywords : Bamboo charcoal, Rivers, Water purification, Natural materials, Microorganism, Biofilm

method, Water pollution, Pumice
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A Study on Relationship between Cutting Resistance and Surface Roughness in Simultaneous Cutting

Masakazu HARADA and Rikio HIK1J1

In recent years, with the development of IT and aerospace industry, the workpieces combined by several different

materials have been used. In terms of surface integrity, it is very difficult to cut the combined workpieces simulta-

neously, compared with simple ones. The drilling of the workpiece combined metal and nonmetal was carried out and

the effect of cutting resistance on surface roughness was examined experimentally. Here, the workpiece combined 60-

40 brass and acrylic resin was used. As aresult, it was difficult to clarify the relationship between cutting resistance and

surface roughness in the case of acrylic resin.

KeyWords : Simultaneous cutting ,Cutting resistance,Surface roughness,Surface integrity,Drilling
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Tablel Mechanical properties(60-40brass)

Yield point (Mpa) 176
Tensile strength [Mpa) 392
Modulus of elasticity (Gpa) 110
Work hardening exponent 0.43
Vickers hardness 90

Table2 Physical and mechanical properties (Acrylic resin)

Coefficient of thermal conductivity (W/mK] 0.21
Coefficient of thermal expansion (C 1) 7X107
Tensile strength {Mpa) 75
Flexural strength [Mpa) 120
Modulus of elasticity [Mpa] 3000
Elongation [%] 4.5
Rockwell hardness (M scale) 100

Table 3 Cutting conditions

Work materials 60-40brass , Acrylic resin

Tool material SKH51

Drill diameter [mm] ¢ 10

Point angle [deg.] 118
Cutting speed V [m/min] 15.7, 314, 47.1
Feed rate f [mm/rev] 0.1, 0.2, 0.3

Cutting fluid Dry

2. EBRAE

EERIE, BHIF & L TIE S 3mm O 60-40 F RO
BT % 3mm D 7 7 ) VB BRIRPMMA) TR EETHE
BIZH AT (K 158). 60-40 HSAOEMMEE
R, T UNMSTEOWER - BMAEEER2I
FNFNRT. 60-40 IOV TIEdH 5H L 500C
X2h DT LB L b0 H W,
%, RECHIEBISER SN VI ITEEL R
oIy ¥y UmEEICEEEER cFHLTT 2
VBB EE L. RINLCE~ =7t s
(FANUC DRILL Mate Sr-MODEL T)% i\, —&E DL
%707 T ABET o7, UHIEtEr R3IRT. £
72, MIB3EEETLI A 7O HFHIL D AT A b
&MV RERICHEIE L7 ITEOFMIC oW T,
7 27 ) VR KUY 60-40 B F M E N0 X OWE T
LA AR EH S HIER LT AW TRAS SRy %
BELZ., #NEFNFELCEHICOEEREZIOTTY, 1
DORFIOVWTHIEY 5EATV, BRERMERW
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’ f=0.2mm/rev
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Fig.2 - Effects of feed rate and cutting speed on thrust
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Fig.3 Effects of feed rate and cutting speed on torque
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Fig.4 Effects of feed rate and cutting speed on thrust
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Fig.5 Effects of feed rate and cutting speed on torque
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Fig.6 Effects of feed rate and cutting speed on
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Fig.7 Effects of feed rate and cutting speed on
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Surface roughness Ry (xm)
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Fig.8 Effects of feed rate and cutting speed on
surface roughness Ry (60-40 brass)

(a) V=15.7m/min (b) V=47.1m/min

Fig.9 Effect of cutting speed on machined surface
(=0.1mm/rev)

(a) =0.1mm/rev (b) £=0.3mm/rev

Fig.10 Effect of feed rate on machined surface
(V=15.7m/min)

(a)Dry (b)Air blow

Fig.11 Effect of air blow on machined surface
(V=15.7m/min £=0.1mm/rev)
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A Study on Surface Integrity in Simultaneous Cutting

Masakazu HARADA and Rikio HIKIJI

In recent years, with the development of IT and aerospace industry, the workpieces combined by several different

materials have been used. In terms of surface integrity, it is very difficult to cut the combined workpieces simulta-

neously, compared with simple ones. The drilling of the workpiece combined metal and nonmetal was carried out and

the surface integrity was examined experimentally. Here, the workpiece combined copper and acrylic resin was used.

As a result, it was difficult to extract the conditions for getting the ideal finished surface of both copper and acrylic

resin, but was clear to get somewhat ideal finished surface if copper does not generate the exit burrs.

KeyWords : Simultaneous cutting ,Surface integrity,Drilling,Surface roughness
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Table 1 Mechanical properties (Copper) 100 i .
) || —e— V=15.7m/min ¢6m;n dry |
. . —e—- V=314 i t=1mm
Yield point (Mpa) 85 S 8L +V=Z7.1$§$$ ]
Tensile strength (Mpa) 243 & ol 1
Modulus of elasticity [Gpa] 100 é | / ]
Work hardening exponent 0.33 2 0 / .
Vickers hardness 68 8 | i
g 20 4
=
= - .
%]
0 0.1 0.2 0.3
Table 2 Physical and mechanical properties (Acrylic resin) : ) :
Feed rate f (mm/rev)
Coefficient of thermal conductivity [W/mK] 0.21
Coefficient of thermal expansion [cHY 7X 1073
Tensile strength (Mpa) 75 Fig.2 Effects of cutting speed and feed rate on surface
Flexural strength (Mpa) 120 roughness Ry (feed direction),dry
Modulus of elasticity (Mpa) 3000
Elongation (%) 4.5
Rockwell hardness (M scale) 100 100 ; : K
£ - | —— V=15.7m/min ¢ 6mm mist |
S g Ll = V=314m/min t=1mm
—&— V=47.1m/min
Table 3 Cutting conditions > - -
24
60 L |
Work materials Copper , Acrylic resin & i 7
pp Y _bgo 40 | )
Tool material SKH51 é‘ L ]
Drill diameter [mm] $6 g 204 .
=]
Point angle [deg.] 118 3 0 3 7
Cutting speed V [m/min] 157, 314, 47.1 0.1 0.2 0.3
Feed rate f [mmy/rev] 0.1, 0.2, 0.3 Feedrate f (mmj/rev)
Cutting fluid Dry ,Mist

Table 4 Mist supply conditions

Oil Vegetable
Air supply pressure [Mpa] 0.5
Nozzle pressure [Mpa) 0.5
Flow rate [mi/h) 10

BHEROWEE - BWHBE 2R 2IZFNETIRY.
IZ2OWTIEH 50 Lo 500C X 2n DEER T LILE % i
L7cb Ok B, BUnisk, REIIMITEE L
RMENBZVWEIIICEELRYS T v ¥y 7 LEEIEIC
mEEERAEHL T 27U VBEREES L. K
Ticid~ =7+~ %(FANUC DRILL Mate Sr-
MODEL Y% B\, —EBHOMIL%Z 707 J LET
Fo7-. WBIEELEEIIRT. &8, 77V ILEE
BIRAKEPBVODOT—REICEXTHITH 545, T
- LR AME TR 2 B2 2 BT

Fig.3 Effects of cutting speed and feed rate on surface

roughness Ry (feed direction),mist
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$ 6mm ' dry
t=1mm

—o—V=15.7m/min
—a—V=31.4m/min
—t— V=47, 1m/min

W

H t

0.1 0.2 0.3
Feed rate f (mm/rev)

Fig.4 Effects of cutting speed and feed rate on
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Burr-root thickness B (mm) Burr height H (mm)

Burr-root thickness B (mm)

0.3 . :
—e— V=15.7m/min ¢ 6mm  mist
—a— V=31.4m/min t=1mm
—a— V=47.1m/min
0.2 |
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0 0.1 0. 0.3
Feed rate f (mm/rev)
Fig.5 Effects of cutting speed and feed rate on
burr height H (copper),mist
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Fig.6 Effects of cutting speed and feed rate on
burr-root thickness B (copper),dry
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0 0.1 0.2 03
Feed rate f (mm/rev)
Fig.7. Effects of cutting speed and feed rate on

burr-root thickness B (copper),mist
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Depth of lack D (mm)

Depth of lack D (mm)

Width of lack W (mm)
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Fig.8 Effects of cutting speed and feed rate on
depth of lack D (Acrylic resin),dry
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—— V=47.1m/min
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Fig.9 Effects of cutting speed and feed rate on
depth of lack D (Acrylic resin),mist
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Fig.10 Effects of cutting speed and feed rate on

width of lack W (Acrylic resin),dry
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Width of lack W (mm)
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Fig.11 Effects of cutting speed and feed rate on
width of lack W (Acrylic resin),mist

()V=15.7m/min (b)V=47.1m/min

Fig.12 Effect of cutting speed on machined surface
( =0.1mm/rev )

(a) £=0.1lmm/rev (b) £=0.3mm/rev

Fig.13 Effect of feed rate on machined surface

( V=15.7m/min )

(a) Dry (b) Mist
Fig.14 Effect of oil mist on machined surface
(V=15.7m/min £=0.1mm/min)
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Examination of Sakurajima drained sand to beach nourishment materials

‘Akio NAGAYAMA

Under an aim for recycling of Sakurajima drained sand composed by volcanic ash/sand and gully-bed materials, this

study investigates the applicability of the abundant deposited stuff to beach nourishment materials. At first, this study

examined the particle and aggregation properties on the drained sand. Second, movable bed experiments were

conducted under erosional and accretional wave conditions. In the experiments, the drained sand was placed in the

foreshore area on a ground slope made of usual sand. The beach profile changes and shoreline movements were

measured. The results suggest the good applicability of Sakurajima drained sand to beach nourishment materials.
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