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A Case Study of Reverse Engineering
Kiyoshi OZAKI

Reverse Engineering , which makes 3D-shape of actual objects such as natural or clay models by means of
CAD system and applies to the design process, has been remarkably progressing. In this study we
demonstrated the trial production, measured an actual object by Non- contact 3D Digitizer, and drew some
curved lines from the picking points, and made some curved surfaces from the curved lines, finally made

ABS models using Rapid Prototyping System.
Keywords: Reverse Engineering, CAD, 3D Digitizer, Rapid Prototyping System
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A Design Development of the Mass Spectrometer for Medical Treatment Research
(Design of super-high-speed CELLOMICS robot-Video-Massscope for environment)

Takeshi TERADO, Tsutomu MASUJIMA, Norihisa MIYAMOTO and Toshihiko TOSA

This research showed the external design development of the mass spectrometer for the medical treatment. The
investigation is a joint research between university, enterprise and government and municipal offices to utilize the
technological seeds of the department of medical tooth pharmacology synthesis in Hiroshima university graduate
school. The mass spectrometer is a device which analyzes the speed in a molecular which is appeared in the
peculiarity when the form of the cell changes as the amount and the structure. This research has new points - the flow
of the analysis is systematized and using robot, and gentle to the environment. The external design of the systerﬂ is
different from comparing with the former mass spectrometer unit. The system is connected and integrated with each
part. It is shown to be able to contribute to the acceleration of the bio-research and creation of new industries by the

development of this new type measurement machine.
Keywords: PRECISION LOOK, Edge Desin Performance, Prototype

AHETIE. EEMERAEEANBONET VA VEREER L, BBRKFRFRESEERATER
DR — A2 ERLEEXEXRAMEERF CERE L, EESTHITHROFBES(LFICHRENICRET
EHFHMOBLELBELZRTTIEBTHS, AR CIIEROBITTIZTOEESHTBER LITRR Y,
B ET A —HEOHNE2 VAT AL, 2Ry MEL, LOBEMTRECELVWAREFREEZFL T
5, BTV A U LRHEROEESTBRLEEIRRY, VAT ALA—KTELEVOLBZTFA LI, FFA
TOFHBMBERETIECL>T, "M AHEDOMEL FEXDAILECEMRTEDL Z LETR LK,

¥ —U— K : PRECISION LOOK, Edge Design Performance, 7’2 b & A 7

1. EL®IC EELERICHEID ALy 7 PBEEZYRD L 5T

ERAANEBRBEI-BRAPEEERTAHOTHE M TWEH, AU HICETEREIRLELOIT
B, LaLadd, ha@ESHEFREREK IEIELRV, 4TV U AROBEIC YR
FH5L0THD, BAERKTBEbORLIZZNHE ELXOEBEEXENEVIARLOVTETEOHR
DFFA L BAEINTVIECRERBEICRD, — HTRBELNDZZLBOAPoEN, BEHLWS
BRI E< OBEICRES (Ferxyiadl) BBORMBEHEL. BENRE T TR B
Be—f (F=Fa7) ABHY, FiFEA—FT BEBTOEBLOVTHRHDLATETRY, Fai

FEBREREREREZRESTHRD  * RS PRER



B<BEE (BFRFTR E) bET oS TIZRY,

2. THALAUDEW

T LPHILARAVWERERRLEYFEEVELY
ITHEOEKMNH Y, MEMICKIITE-DICITE
B BERELZUETETF YA o HEHBI TS
EWVW ISV kDD Selling Feature RULETH D, WL
FEizlb-oTOREX IV RELZBRICLTVHK
. AV 2BRALEREXERRARTH B,

INETCOERAMEHBSRILITS —I/ THRIESHE
RRHAEELED BERAL] EVWHIHEZDOLOMN
Znol, ABOTETF UV RACEBELEZLD b —
WD oM, TNLIEKRBAELE VAR
WIZE2nb b, APz a REIC LB
BEORT 4 —DEWVWbLH- T, #ELRETH-
o LIERoTHIEERLHETHLEBATES L)
LDOTEeholz, TZ TCIDEDLRPFIETIT.
MAEFORBEHREBOLDRUEMREL L TOT VA
VHEEER L OO, ERUL EOHWEMEZ VAT AL
LTl 2 = EFRA R EHES % LR EMmE cRitc
EHLORERBHAEZITOFIC -T2,

3. HIRER

FREBKE L TOTYVA 2B 1FE
Bl LWH LORMEIZRD, TOFRFIT (EHL)
& TEH) Thd, HEAMBOFEERERTHS
L. BEORBELRBANERBIBERT —0F
BORABEREHLA TS, KK, XKEBEEEDOF
BETHDIHHMBRBIZEEIZIaRX " RN 52 EE
DRTHOIFETHIN., ZHLOAERKIET
BHELTOMEEIZONBERET 1 —BRRE
26 Tn3, ZOHBEZ3IKITEREZFSELI
(FER THAELTW ZEBNBRETH- T, =
VRa—PF— KM TRET DI T YA v
DD ERITZEEITERY, WS HERE
AR & ITVWi, KEAETIHRAVWOTHEREIZaX |
VEIa Vi ZTERY, T 2D B LETO
B B2 RZ SV 4EEaX NOMmE ) TEE
HMEOWAT7V—2ZAVWE>AEaR oM )
(FEREOEH ®BWES T TEHREAR AR
HRHECEELRW] RETHD,

4. THAavETH
BVWENICX 2 b o2 ML 452
DuRy MIIEERATRESCEME L LToERK
ERTHA L E BRERAA—TVELTELLN
RINE LRV, FOED, TOBRDOT AL v
a7 MIBABFEOREDA ATV EMIET S
# W T#EE L. [PRECISION LOOK (=Hftm))] &
L7,
SR EE L CHERE SN EBIERLDOBE L 1R
3REFEREIDBRLOTZE— a FARHIRZF
DHLDOER, SEIOFr —ZATiE 3 RTHMEITRAT
ERVEWVWIaR b EOBBRH-T, BER. TE
EWVWoTm ARV bR TFA U ERERAELEFTYAL
FEALRThE 26, X =T 4 0
BHAE THIZWVEIZ MRV A, TPRECISION LOOK
(=) ] OBRBRILIZED LA ZDFRBE N
RWEWSEWT, ZAMEL TV Z L2 ED T,
Flo, AHEETEOEHEAGROT VA VERZH
ELk, TOBRERE»IHT DL, BhRthE2E
OBMEMRELTET T URICEEERERH TV
AVHEO2EBEOEMPHDZ Lo, YL
RTHEZOWFICBES RN [TET I RAicHof
BERATVA ) 2EEE L THHBHTHE TR
PEDT,

5. JOoraATOEMRE

RIZ, ZTOTFFAL a7 b2 B8{LLTWwL
TODEMERTIEEEZTo7, L LEMITEI
THEA v arvel b E2RBETAETOLDO TR
W, TOERIF ARy MORT 4 —IZREDHEEX
BRARMVREI YT THANRy 7L THAL L TH
BULIZWEROBHEME NI ZiEE x5 n,
SHEARy 7 E2FORMEOHLEbEE2EETS
VERH T,

FEAAL T V=LY HA 7 EERTEM T,
WEHZRNLEOT LI O UH URREM % # A
Liz, ZORT 4 — LI R & NEEESE
LRETIERESC ) A XE2BET DI, B
ERRBELO2EOT IV VABEEAVWE, RF 4
—TFEHETVIRONAF T (ARKy b)) B
(K1) AL, vy b&FEDO<R (H) 25



X ABER, BEBREZa be— Lz, WTFho
BR—FEMETAIRDOAAL L T L —AEE S
RL. RARTHO ERLAY SFALRANET P A
vERBEDIZIKRLE,

B1 AREYFPILINRNL

TI7UNEMRPTNVIRMIZLTH ZRERRL
TW< i@ T TPRECISION LOOKJ] # E{&{bH k3
MEWVW) RICEEB L, RMORFLLTHEBE
BRWE, EbbhnEn) Ly —n (Hiw) el
REOE, BEMOMIMIZBWT, BEITT57 ¥4
VIEVAY MIBIRARTVWERERT YA LD
EMBREATH-=, T7INMVMBRAE—IB%
BAL., oy NABA S =X L3 #ELLEFBL TR
ZDET, B - 7YV —v E2HE>E L,

Fio, EMETTRIEBRE»SLART — LE
B/ S x % 7° B~EH S, REREZERSE
oo ZHIWTIEES, 7° . 14° O3 RF—2D 3
CFaTEFIN (ABS BEET V) & 3 RoTERE
TERLTHEFLE (R2),

M2 FHY4a4UoBRABMETL
ERCHEA LTI U 2BAT 5 E TICI3aims

ANEHEICLEESE X, 3 Rt CG L THRED
Tofz (B3) B, V1 RFET NV (H4) #mkifE
LEBET, ATV —LLOMBEDES, AV
TFUAR P —EAE~ORE., BERO TIERE
(FHAvare 7 VOREKEK) ~OREIH»S,
BRZR&*E-T,

3 3RxCeRETEE

4 1/1&5ETL

IOBMIIEHBOHEDTFA LAY N TTFYPA
EEEMLL TS ZEE2BEHRRBT LD, TVA
yareZ rRxn (H5) 2ERKRLE,

L, BEZAEERTWA v X 7 Y0hhs, B
BOLTHEREENTFENETFFA V28500 %%
DO)RUM L. [Edge Design Performance] & LTt
VaTUREIMILTHEZ, BEFLTWBT A
VEZWRHAEFCEMBRBENLZFEML TH
oo BT, FRERICHERLOHT, =—F— R
ERAVWDZEEHRLEBNRZA VTR HY
BERRPZ Y VOBDTHFAL TV AV P THREA



EDGE
DESIGN

BA&O/BooVisienS

Biu DotModulicons Casegoods

E5 THArvavteTrRRL

YU IRV DIEERLTVWDS, ThbDF
FIOVZEEIR N EMADOICERNLRT A
VIR TEDTIERWIEAD EEBEZOLNDH, R
B T7ET7 IR ERAT VA ] &
3H0FEEBELTWAEATRRALTHD, 71
arve AR EOT R T MIERBRT YA
VTHoTHEBICIIBIBREI ANA—DEIZKR A %
VT, MHECAEZBTIREEXREINATVDIEFTT
Ho, FHLEATHEOT VA VBB THELDAE
EEFEIFIRWICERZEmBH 2T,

6. SO k4 A TE&E
FAIBOT L—AEE GHE) I BRVERE
L=, BRAEMORIANT L— A0 LEHTEHE
E4bEAHLLH B, [IRICL o TEMITMAET
BDT, WABKICEENERLTV, £, BERR
B7L—AEHRA L - Ty ML THET DV A
FARDOT, MAALTEREBHERSTV, £Z T, £
HALEBEERELTLESZBAKCLEORBRENH
MBI WHBHEBREELDLERD T, TFA
v 2 v+ 7 F[PRECISION LOOKJ /& High Quality Feel
(& S ER) X Reliability (F8EME) KX X2 HTW
BEETHY BIHREROT 4 7 — Vil - T,
BOIALZE LT RTNE, Z0LbE2RBATER
WL ThHD, ZDEVRARDO T RIT VA
BIEEZ 7V — AV FTHE, T b s 78BEET
5 () PRELKCTFA VEREELL, £ T
N— FHIRRBE AR &R, &F CAD 2o TFm
A TEERAREICEEBE IO, RRERET

H—EORBERLEF slizbarsa—¥757
AV ITFFAL LT PCTHA U BBREEHWVT
Bt ED T,

7. 75vEndsq4 7

Fu b F A THRBEOBR TRRMREMRIELE
BL, 759 Fadsff 7ok bITok, 77
K4 X Human Oriented 72 8 Z BB L TV 77
FThad L) ER%EiAD [HUMANIX] & L (K
7). TNBETOEFHALRD, A A—VHICE
TES, TN TOWTERTERWERE L LT Rolled
72V L Myriad Roman ® 7 4 > FEBR L7, ZD
odZ AR L, A—F A RELTERY
MAREIZER Y AT 7,

¥, 40T T -0 OoFETHL T Ly al
AA=DTEL2LWI Y =V RARA-TVERDOF—
af RTN—E Lz, TNHEDOTHA E2BIRLT
W< kT, FH¥AL a7 b [PRECISION
LOOK] o REELNDA A —VIIEETH T,

BM7 J5>rFodisEm

8. 7JOrAATETI
THLTRE 1 BEEIMEL 7 L—2EZHAEL
e, YA RXEERE LY LTEKLE, (K8)
BEERAT A — A TFTHONRILE—HAEDOD
WWIEFTLTWBER, ADsTENGE~NETVRT
< F v IS IEBPRENDEBORMKIC 2> T
By, 2L LTCFYFArarvel b Thsd [H
B ZRLEEDR LD ERST,



E8 JoraA4TREREER

9. ¥hVYIC

WE, FROMERRICBITIBATFFA L Tak R
EEBICRRBE, FYEASvave sl (FFEAF
—BERE) EESLIET N (BEENER) 2D
WEXHL, BERXFYA U 25EX L ETEBBT VA
VANEBITTOORBE THD, £, BT VA
VATV TRBRFBEESETRITL. T bH
T BN N—REHfEE 7 VT L2227 %A & Bkl
THEONREYTHD, SEIOEXEAFETIEN—FE
HORITNENIZZD, ZVv—AMY A XREDT
YA VERBRTRBERTL Doz, THA IiTER
LHREHIREMTH-TEROT. TFA L DEH
MR T2 BRI 2 OB & BAREIC IR R 72 W i
BBV, TOEDTVA VEREZEYTIHESIT
BROERZRKENITHHEELTBISLERD
D, £z, XRBAREFRIT VA CHELICFERRY
BHICHRA REBREREZTILEEH D,
SEOMERBITI e bFATHRETHDH=D,
BERICHERT YA LAy 7% 100 %z LT
WOHRTIERWHA, SBEAEEN—RTT A MHE
EROVRL . BEMANLRAT v T2 EDDIEIIRD,

B E MR
(1) Tom Dixon : RETHINK
(2) Cynthia Inions : The Storage Book
(3) Patricia Bueno : design furniture
(4) alastair fuad-luke : the echo-design handbook
(5) Cassell & Co : THE DREAM CATALOG

(6) Clive Grinyer : Smart Design
(7) Mel Byars : DESIGN IN STEEL
(8) FHE :¥ETFV RFFA=7



NEBHBAESELDODIURIIMIIZETAHE

ZR &

Research on milling of nickel-base super alloy

Osamu KUWABARA

Ni-base super alloy was milled by micro end-mill, and the effect of high frequency vibration and spraying oil

mist with solid lubricant to the tool during the milling on the cutting force was investigated.

Keywords :
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IDEE, MIFOTE~OERAKESO

s & O A TR A& RN LT A L O S OHE LIS RIS T BB W THE L.
F—U— N BEAKED A LOEE, NiEBHAE 4

1 FLC®HIC

R, SEOEENH THROSHELNERS
n, BHAEGEZREOFERENERL VB, A
BHRIZ OV T HEIS TR, MIEEOWERE
H2Re X, HEGHIAEOMT 2175 LEENEE -
T3,

BNEAGEIE, SEBREXE, MIFEE24EL
TV, TEMBE ORFERE, BRERNE
W EOBEBR THAIMNE LSEL, 2B o
TEOLHMUIZH DY, ZRLOFEBICLY, TIHIE
MK E L TREROH L WEIENRIE L 2 5.

BHIEOBE I OMTIZRB N T, SIEITEICH#
FHIRE 2 N7 2 IREVEA M TIX AR AME T
TOEOHMENOER IR TWVBY,

AT, NIEBMEAAEE&EOT Y FIAMIK
BOTTEOBEIERZET &%, RSN
WRIETREBIZODWTHE L.

2 EE
AR THW - EREBOMKS 2 KIISRYT. £
BIINiEBMEE 4 (Inconel718%HY) T K3
WL ET->7. TROBBEFRZET S5 5%
& LTI, TR~OBFEIREE O & EdkmiEs

ZRE LIAANOEERITo - BERIEEIIK]
WRT RIS THEO Fic BT RESH 2=
(BREEIFUB-40C) 2 B 0 1) T, TED#EFRIC
40kHz DIREN &N L 7=, A A S ERIN 2 B g
AL LCTHEZRIEE Y 7T oBRERAWE. B%
DOEACIBERESZFHAL, =7 —0&ESF
M LEZEEZITo 7.

pilat; o
B
HBER
#iéijf RILE—
I8
AT IR T7—IN

wEI

b 4
UIEIE At

L |

+
BE KRS

X1 SEBRIEE OB



#1 EREMF
H H &
HEHIE NiZ&iRE & 4 (Hv290)
IR 24 FI BB . R (K FE)
E1.0mm, & T5.0mm,2aCiFA30°
CrSiNa—7 427
IR A

HBENIRE) |40 kHz

0 kz@EBEL) |
UIHEE  v=8.8m/min (2800 rpm)
il 5 YA Ad=0.5mm

BFFIA d=0.2mm

EVHE  £=0.0lmm/tooth

gy m  Forayh

B St

EIEHEHOBIE X 3 FMBI A (F 2 T — i
9257B) & FiV =, BhAEHCHEHIS 2B 1), I
B D EDHIESHT % BHIAH U CRIE L7z,

EREFERUTRY. #HIM, MITE, 9
Hlgefhiddb@ e L, TEOBEBEICERT 28T
WIRED & IHIE 2 2 F e iEE 0 (4 7. BTHR
ERABH®DO L OE AV,

3 EBHER

K23 BT R IRE P PHIEHIC S 2 2B LY.
BEFRES OMMIC X 0 SIEIHEHH320~50%F2 EE K
WL TW5. RENOkHz (IERLIED OHBEILEIHNIC
L2 TEBEEOHKET, DHIBEMOEME L bz
MR R L.

3B EFRESHESM TN T, HIMOF &
I X B2UHIEROELERT. MBI 548
HIFEHUZRIFREE 228, Dry il T CiX B A YIHEI & FEkiC
GIHESLA R LT,

TEOBREBEAZ ILIETIE5720, TIHIK
FIZEBEROH 5 ZHLE Y 77 R MoS,) &
M UEIEIIN T 21T > 72, T ORREHUTTT. 4]
MHEFLIE2ZM & b RREOEE L, ZO&HTIC
BUWTIIHIENR T ~DMoS, BN FIIFBD b7z
Moz,

25

20 /'/.
./"

N V.

5 S
raY ra)

(N)

>

—#— 0kHz Oil-Mist

LI £

I

—»—40kHz Qil-Mist

0.0 0.5 1.0 1.5 2.0
YIHIEERE  (m)

v=8.8m/min , Ad=0.5mm , d=0.2mm ,
£=0.01mm/tooth , downcut

X2 BEEHRESTHIERICRIETRE
25
R 15
H /

510 § > He——p—e—=X

e— raY

73

—e—40kHz Dry
—%—40kHz Oil-Mist | |

LU

0 t 1 1
0.0 0.5 1.0 1.5 2.0

EIHIEERE  (m)

v=8.8m/min , Ad=0.5mm , d=0.2mm f=0.01mm/tooth ,
Frequency40kHz , downcut

B3 GIHImhAS IR EHTIC RIE TR

25
= —&—40kHz Oil-Mist with MoS2
= 20— —%—40kHz Oil-Mist N
g\; 15
H
£
Fg
= 5

0 I 1 I

0.0 0.5 1.0 1.5 2.0

LIHIEERE  (m)

v=8.8m/min , Ad=0.5mm , d=0.2mm f=0.01mm/tooth ,
Frequency40kHz , downcut

X4 MoS2EmMAMIEHERICRITTRE



Wi, BV EE & £=0. 05mm/toothiZH# L HH D
B O 2SI RT. KIS RT LBV £V &E
EERETZLicky, ElRofAIcbE L CHEIE
FUIkE< otz 72120, AEBZBWTE, F
W GIHIBERE A Im % 48 % B HEERIC VT, BEREEA
OEMOF L DENBRE RN, Thid, Y]
HIZEEREELL 725, 2FY, SIHIFICTERNEIC
EUBEABEL 2BI1EY, BEEERIOSRITK
E<RBIEERLTWVWD., £2C, ERICEEE
BHRIOEMA L O L 5 L TRBROETICHST S
PERENLZ L L. ZoK, TEROBEBERE:
EEOFEATIRBWTHAND ZLEIRTETH DT
W, 77 by ARBEEBRERRETIZLT, £
DHBEIZHOVW TR, RERGIZ Y. RO
7 ey s OBFIREF ALY be—R) &KL,
HEENIT BRI E R, MoS,Z iR Lz A Vid,
FA VL7 ha— FOEKICH LEE L BEEEEL
~L7. L, FANLDOHZROEEE, FAVF b
1 — RS5NE Tid, 7 OBEELREIIMS, Z N L7z
BALIELAEEDLLRVLOD, FA VT br—
R2SSkNZ B2 5 & BRI ABITHER LERA
DR L. 20 &b, FA VIS, ZHML
=BE, BICEEHN TR 2EEEREFERm L
TR ERhoT.

4 F&O
Ni EBWEAE S OM/NT Y RIVMTIZRBNT,

TEOEEERZB(LERTMIZITY, UTODZ

LBy hot.

1) TEOBEERZR ST (TE~OBHARKEHO
HMBLOAANOEE) ZLicky, DHEER
AR L7,

2) ZELTY 7T R MoS,) ZEA LI YIHIE
FAVWESS. BAFCLBMIIC >N TSR
Bonehols. LaL, BAEMROMICE
WTHE, MoS,» H EMEEERICL > T, TROE
BEROEKRICEFS L, UAEREZERIE5.

40

=z

~ 30 / 4*_—4

R 25

R /

H 20

E 15

H

1,5 10 —a— 40kHz Oil-Mist i
5 —%— 40kHz Oil-Mist with MoS2 1
0 L 1 1
0.0 0.5 1.0 1.5 2.0

CIHIEEEE  (m)

v=8.8m/min , Ad=0.5mm , d=0.2mm £=0.05mm/tooth ,
Frequency40kHz , downcut

X5 MoS2EMAAERIC RIS THE

0.07 y
0.06 N J —e—Oilwith ||
\ / MoS2

Sy 0.05 %/\ —--0- Qi H
£ 0.04
& \\
% 0.03 .
t 0.02

0.01

0.00 ' .

0 5000 10000

FAL7ba—F (N)
(X6 i E — SRR

BEICER
(1)mesE B, EEEIR O BIEIIN AT, BT
Vol51, Nol2, pp.17-20(2003).
Q)R RS, A" —Az-y" MvA” B EVE 4 D BIEIN
T, () EEHELERY)- SEMTENNASE
£ (2001).
(3) B¥: Tk, BEERED/NERDIMITHEIC K
ET R, B L¥S5E, vol. 62, Nob, (1996).

15000



OALEYITUMESHHERASOERNAT)INEEQRS) - BT T

BAK TR Mgk ERT KA FilR
Vibration and noise characteristics of hybrid gear which combined the SCM415 steel with
the cast iron

Hybrid gear which consists of SCM415 steel and cast iron has been developed. The purposes of this study are to
reduce a vibration acceleration (rms) and a noise of the gear system. A high strength material, SCM415steel, was
used in a rim part, and cast iron which has an excellent damping characteristic was used in a hub part. In this study,
the vibration acceleration and the sound pressure level of the hybrid gear were measured by the running test. In
the gear box equipped with the hybrid gear, the vibration acceleration amplitude was reduced up to 40 % in
comparison with the steel solely, and the sound pressure level was reduced up to 5 dB.

Key Words: Gear, Hybrid Structure, Damping, Noise, Vibration Acceleration
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Table.1 Gear dimension of test gears.

Tooth profile Standard
Module m [mm] 4
Pressure angle o [deg] 20
Number of teeth Z1/Z2 29/29
Face width b [mm] 10
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HIP Sintering Rate for Titanium Alloys

Takashi OKI, Hideaki KURAMOTO, Kazuhiro MATSUGI* and Osamu YANAGISAWA *

The sintering rate of the final stage in HIP process of imperfectly sintered Ti-6A1-4V and Ti-13V-11Cr-3Al

alloy has been investigated on the basis of power-law creep.

Activation energy and stress exponent of HIP-sintering rates of titanium alloy have the values close to the

previously reported ones of creep and high temperature deformation. The HIP sintering rate is shown by the

equation based on the power-law creep.

Keywords : Ti alloy, hot isostatic pressing, sintering rate, power-law creep, relative density
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Table 1 Chemical compositions of received powders (mass%)

Powder | Fe | Si | Cl {Mn| Mg [ N | C |H | O |Ti|V]| A | cu | P [P | S
Titanium | 0.016 { <0.010 | <0.010 | 0.001 | <0.003 | 0.005|0.009 {0015 020 {BaL.| — | — | — | — | — | —
Vanadium [0.012| 0.025 | — | — | — ]0.068|0.024|0.006|0504| — | — |0034| ~ | — | — | —
Chromium [0.028 [ 0.010 | — | — | — |0.002]0002| — |007| — | — [<0.001|<0.00] {<0.001<0.001 |0.0008
Avv | - | = - t=-|-=-1-|-]|-|-1|-|s75|Ba | = | = | — | —
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HIP Sintering Process in the Final Stage for Ti Base Materials

Takashi OKI, Hideaki KURAMOTO, Kohshi SHIMIZU, Kazuhiro MATSUGI* and Osamu YANAGISAWA *

The sintering rate of the final stage in HIP process of imperfectly sintered pure-Ti, Ti-6Al-4V and

Ti-13V-11Cr-3 Al alloy has been investigated on the basis of power-law creep.

Using the finite element method, it was evaluated that the f(D) function reported by P.L..Wilkinson et al. and J. M.

Duva et al. etc. is most suitable as long as based on the cell model. A’ s could be determined using this f{D) function.

In addition, it was concluded that the equation of the HIP-sintering rate should be corrected by considering the

trapped gas in the pore, when the initial relative density at HIP is lower than 0.97.

Keywords : Titanium, hot isostatic pressing, sintering rate, power-law creep, f{D) function
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Fig. 3 Comparison of f{D) values, where plots represent the values deduced from Equation (1),

D =4, eqX—Q/RT) P

J{DJ, using experimental results and curves represent the results of mechanistic analysis shown in table2.
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Effect of Wheel Alignment on Rolling Resistance of Automobiles

Shuji NISHIYAMA, Shin HARADA and Shigeru MORITA

This paper presents rolling resistance of automobiles. The wheel alignment such as toe angle and camber
angle has an effect on vehicle handling and stability. In driving cars, the total of the power which acts on the
opposite direction, that is called running resistance should be diminished. It is necessary to understand the
principle of occurring the running resistance and to consider the influence on running performance. The nunning
resistance consists of the following four factors; rolling resistance, air resistance, inclination resistance, and
acceleration resistance. In this research, the influence of rear wheel alignment of rear wheel of a car exerts on the
rolling resistance is experimentally investigated. The experimental devices are also developed in the research.

Key Words: Rolling Resistance, Wheel alignment, Measurement, Fuel Cost
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Development of Simulation System on Influence of Wheel Alignment
on Running Performance

Shuji Nishiyama

Wheel alignment is shown how to assemble each part which composes the suspension and the
steering wheel system in a car. The wheel alignment is composed by various angles such as caster,
camber, and toe angle, SAJ, included angle, rotation angle, set backing, geometrical drive axle, rear
wheel cambers, and rear wheel toe angle. This research theoretically clarifies the influence of toe and
camber angle of vehicle, especially the influence of both camber angle and toe angle on the running
stability of a car is investigated numerically. We developed simulation system to be able to calculate
the performance of car stability. And, we will introduce the best value of wheel alignment and thow to
set up these of each wheel of a vehicle.

Key Words Wheel Alignment, Running Performance, Camber Angle, Toe Angle, Simulation System
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Experimental Investigation of Vibration Characteristics of Lying Person's Head in an

Ambulance Car (2nd Report, Influence of Volume of Water Pillow on Head)

Norio Uesugi, Shuji Nishiyama, Kohshi Shimizu, Kazuhiro Yamamoto®, Shigeru Matsubara®

In case of carrying a patient into a hospital by an ambulance, the influence of volume of water pillow on vibration

characteristics for a lying patient's head was examined. The regulation of volume of water pillow was proved to be

effective for reduction of head vibration by measuring both transient and frequency response.

Keywords:Vibration, Ambulance, Lying patient
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Influence of the alumina particle volume fraction on the densification rate of mono-sized
Cu-AlLO; composite powder compact in spark sintering process

Hideaki KURAMOTO, Takashi OKIJ, Kazuhiro MATSUGI* and Osamu YANAGISAWA*

The densification rate of mono-sized Cu - 10~50vol%Al,0; composite powder compact in spark sintering process was
measured and analyzed to investigate the influence of the alumina particle volume fraction on the densification rate.

Because it was considered that the composite compact densified by densifying of pure copper matrix powder, the following

densification rate equation was found in consideration of particle’s contact probability.

Keywords: spark sintering, Cu-ALLO; powder composite, densification rate, particle’s contact probability
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Fig.1 SEM images of as-received (a)pure copper powder and (b)alumina

powder.
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Fig. 6 Relation between volume fraction of alumina particles and particles

contact probability. Yec, Yea and Yaa are the contact probability of Cu-Cu,
Cu-ALOsand  ALOs-ALO; respectively.
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Derivation of Corrction Factros for Measurement of Scale Using RI

Hideki TANAKA

Non-destructive measuring method using RI for the scale inside a sealed container was
presented. I have constructed the measurement system of the amount of scale inside a
container and have verified the system for the accumulated flat layer of scale. But, in
the general measurments, it is necessary to consider several factors, thickness of the scale,
curveture of the sealed container and thickness of the sealed container itself. In this study
correction factors are guided for finding the general equation in order to estimate the amount

of scale from data.

Keywords: Non-Destructive Measurement, Neutron, Sealed Container, Scale,

Correction Factor
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Identification of Time-Varying System with

Fluctuations for Parameters

Hideki TANAKA

Yasuhide KOBAYASHI

Shinichi HIKITA

Much continuance exists in most actual systems. It is useful to identify parameters of

composed systems for predictive control and diagosis of failure. Generally, because these

parameters vary with enviromental change and the aging, it is important to estimate these

parameters at the on-line system. In this study, the method which the neural networks was

used for the estimation of the time-varying parameters was proposed, and the method was

verified experimentally.

Keywords: System Identification, Time-varying System, Generalized Predictive,

Neural Networks
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A Study on Decorating Technology by Dying Clear Coating Films

Yoshitaka KANEYUKI

A color clear coating fechnology is widely spread as coating with high transparency on the surface of

glittering metals.
irregular color.

was studied.

Keywords: Dyeing Clear Coating Films

But in case of painting on complicated forms, color clear coating often brings

In order to avoid this problem, decorating technology with dying clear coating films
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