SUMIG
HEeavy
dechn

INORINGS




EREEWEE . 173 ..

WX - RE FH AT - 3 VISRSMILESH Y 27 4 TERSIE ., RGIES5A, R AREAfih
135 R E T IR 2 AR IR EAR I
TR O OO D fiddT Wil —, AR
HORIEN < 2 % o b2 SL =% Tr A4 Vv B o
R — ¥y OEERAL WHEE, i, Svh R
BRIEHEEBEOT T ) v & Ll g %, #AHHE F
<D ZABRTENIFRIC & RN OGBS TSRS, TRMRK, KHRZ
A VRGN & 5787 — PERERE O E Pk A=
AT AR B MIND Y 25 4 — st P2ifk 73 4 2458 & 0 1 B ARl UERER

HBMBN v aRBR T+ -2 7 NSy T AR




Sumitomo Heavy Industries vo. 173 2010
Technical Review

Cryogenic System for SMILES
T/PAPER 'Yosemesy i} . . 1
Shoji TSUNEMATSU, Katsuhiro NARASAKI, Akinobu OKABAYASHI

Cancer Therapy System for Boron Neutron Capture Therapy
Toshinori MITSUMOTO 7

Analysis Method on Chatter Mechanism of Surface Grinding Machine
Kouichi ICHIHARA, Hironobu ISHIDA "

Grinding Abrasive Recovery FINEMAG
Yoshiteru IWAO 17

Improvement in Steam Turbine Efficiency o1
Shusaku HAMADA, Tomoki KIKUCHI, Ryosuke NAKANISHI

Modeling and Control of Electromagnetic Molding Machine o5
Atsushi KATO, Hiroshi MORITA

Computer Experiments of Flow Fields by Renormalized Molecular Dynamics Method

Daiji ICHISHIMA, Ryota HIROSE, Yoshitaka OHNISHI 29

Characteristic Improvement of High Power Semiconductor by Ion Irradiation 33
Hitoshi SAKANE

Mapping of Intentional Non-uniform Dosage System
T/INVITATION Shiro NINOMIYA 37

NEW PRODUCT ~ Automatic Battery Water Charger for Electric-CB Forklift 39




FEHAT—Y a3 EHSMILESSH Y AT A

FTH 27— a VIR SMILESHHI U 2T 4

Cryogenic System for SMILES
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SMILES cryogenic system
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Inside of cryostat

Superconducting Submillimeter-Wave Limb-Emission
Sounder(SMILES) has been operated aboard the Japa-
nese Experiment Module (JEM) of the International Space
Station(ISS). SMILES uses two superconductor-insulator
-superconductor(SIS) mixers to conduct atmospheric
observation based on submillimeter waves. These SIS
mixers, which are assembled into our cryogenic system
equipped with a two-stage Stirling cycle cooler, a Joule
-Thomson(JT) cycle cooler, and a cryostat composed of
three stages, are cooled to the temperature level of 4K.
SMILES was launched on September 11, 2009(UT) from
the Tanegashima Space Center (TNSC). The cryogenic
system reached 4.1K in about 70 hours after it began
the cooling task, and the observation was initiated. The
cryogenic system is now being operated successfully
with significantly less power consumption in orbit. This
system has been working for about 4500 hours.
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Electric power system

SJTD

Antenna drive
electronics

Data processing
and control section -

Active thermal
control system

Ambient temperature optics

Beam transfer unit

Star tracker
Calibration hot load

Antenna reflectors

Input of submillimeter
wave

Payload mainframe
structure

SMILES Y X 7 L8R
SMILES system configuration

SMILES/&#H1 > X 7 LER 1%
Specifications for SMILES cryogenic system

Items Specifications

4K stage for SMX = 1mW at 45K
20K stage for CAMP = 20mW at 20K
100K stage for CAMP = 30mW at 100K

4K stage = 0.05K/min
20K stage = 0.2K/min
100K stage = 0.2K/min

Cooling capacity
(Additional heat loads)

Temperature stability

Optical window 25mm in diameter

2 sets of CAMP on 100K stage, 120g per each
2 sets of CAMP on 20K stage, 145g per each
COPT with two SMX on 4K stage = 410g

Receiver components

Electromagnetic shield For cryostat = 40dB

Power consumption = 160 W(Except driver electronics)

Mission life = One year
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T1-T18 Temp. sensors X2
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PI— 5
Mass flow meter
VY
r13 [Two-stage stirling cooler]
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20K shield
L] 100K shield Va
Optical window Cryostat

SMILESAEY X 5 LD

B2 Configuration of SMILES cryogenic system
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Schematic drawing of two-stage stirling cooler and JT compressors
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Cross-sectional view of cryostat
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(BEXH)

(1) K.Narasaki et al. Development of cryogenic systems for SMILES.
Advanced in Cryogenic Engineering 49B,2004,p.1785-1794.

(2) M.Hirabayashi et al. Thermal design and its on-orbit performance
of the AKARI cryostat. Cryogenics 48,2008,p.189-197.

(3) K.Narasaki et al.Development of Two-stage Stirling Cryocooler for
ASTRO-F. Advanced in Cryogenic Engineering 49, p.428-1435.
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Cancer Therapy System for Boron Neutron Capture Therapy

O A (& m~
Toshinori MITSUMOTO

i

BNCTHMERZHEFRICERA S hBHM-301 OO
HM-30 cyclotron utilized in accelerator based BNCT system

125 Frh M FHREE(BNCT)IE, BIRMICH A MR
ICEX 5035 FEA EhHTF2RBEICE Y P AMRKREE
BYIREETH D, COBREEIC, PHFEELTY
47002 &FAL RSB FETIREEELKZEEAN
FEKE EHRTHREL 1

hHFEREL THAICRHES QYOO (S,
BBF30MeV, 1.1mADMEEEFERL -z CDBFE—
LENYUYLE—4y MIBTBEIEICKY, hEF
EHRESE S, hEFE, BEMICEYESFEFOT
VX —EEICE THEY 5. PHEFORMEKT 7>
FALAICEKWEIEES O, 77> b LAROEPHFROE—
J{EIZBFER 1 mAZ /- 1) 1.8 X 10°neutrons/cm’/s %
ER L, COPMEFEFIAL TReM - RESIHR
PITHhTHY, MRBFEFIRICKSZBNCTH ARE
LM TEBHAEDSN T B,

1 FzpE

T &35 A A G U TR AR ET 5135 Rk
THi$E# 1% (Boron Neutron Capture Therapy BNCT)i&, Z
L& TORGHERE TIRIRHRKNEET 5 - 72REPE S5 5 VI3
FRHEHIMED & 2 B AIZ SR B 2IEFEL LT,
HEhTxTna, 135 RORERMKTS2'BIE, #oh
PEFIZH L T3837barn& 1) K& L IBHTHI R & & - T

Boron neutron capture therapy(BNCT) is a cancer ther-
apy where cancer cells are damaged by using neutron
irradiation and boron compounds, which are selectively
gathered in cancer cells. We developed an accelerator-
based neutron source that utilizes the cyclotron as a
neutron source, in cooperation with Kyoto University. Our
cyclotron, which is newly developed as a neutron source,
achieves a stable acceleration of protons to 30MeV at
a current of 1.1mA. The proton beam produced in the
cyclotron is transported to the beryllium target to generate
neutrons. The neutrons are decelerated by the moderator
and their energy levels fall within the energy range of
the epithermal region. Characteristics of the neutrons
were measured with water phantom, and the peak of the
thermal neutron flux in the water phantom reached 1.8 X
10°neutrons/cm®/s per 1 mA of proton beam. By using
this neutron beam, safety and effectiveness tests have
been performed to realize the cancer therapy by BNCT
with the accelerator based neutron source.
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Schematic of boron neutron capture therapy
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Configuration of accelerator based neutron source
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Thermal neutron flux distribution in water phantom
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Analysis Method on Chatter Mechanism of Surface Grinding Machine
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The chatter mark problem associated with surface
grinding machines has so far been dealt with only
on a trial - and - error basis due to the difficulty in
cause identification stemming from the measurement
challenges and diversely presumed causes. In this
paper first shown is the effectiveness of the meas-
urement of undulations that appear on the ground
surface, combining laser-based displacement meas-
urement and FFT analysis as the chattering mark
examination tool. Also introduced is the chattering mark
visualization device with a sensitivity better than naked
eyes using an infrared heater and camera. Next clarified
is the mechanism of the chattering mark to appear
through the undulation generated on the work surface.
As a matter of fact this work surface undulation is to
be created by the surface form of grinding wheel that
has gone through a dressing process, and which is
considered to be a cause that leads most frequently to
generating the chatter mark as for the planer grinding
process with the general-purpose grinding wheel. At
last shown is the chattering amplitude that occurs due
to the relative vibration of work piece and grinding
wheel of the order of 0.5 mm.
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Visualizing equipment for chatter mark
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Grinding Abrasive Recovery FINE MAG
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Grinding abrasive recovery FINEMAG
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In parts grinding processes, scratches generated on
workpiece surfaces have been causing quality problems
in the production scene. These scratches are primarily
caused by the whetstone dressing in the grinding process
and the grinding abrasive separation during the process.
The grinding abrasives that are inherently non-magnetic
material are recovered with paper filters or centrifugal
separators. However, traditional recovery methods raise
problems of high running costs, extensive maintenance
operation, and coolant temperature increase brought by
centrifugal effect. Specifically, the coolant temperature
increase requires the operator to install auxiliary devices,
including supply pumps and temperature controllers for
use in coolant cooling, all of which need wider installation
and operation space. The grinding abrasive recovery
FINEMAG is new magnetic separator. Although the
magnetic separator originally recovers magnetic materials,
new product can recover grinding abrasives and sludges
separately. This equipment makes it possible to recover
about 80% of this waste within it. In addition, sludges
and grinding abrasives are separated and recovered
and, therefore, Sumitomo Heavy Industries Finetec,
Ltd. expects these materials that have been handled as
industrial waste will be recycled.
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The industrial steam turbine market is facing substantially
increased demand for efficiency improvements, which are
the results from consideration of environmental problems,
as well as the reduction of plant initial investment cost.
To cope with such market trends, Shin Nippon Machinery
Co., Ltd.(SNM) is working on developments to reduce
various losses in the turbine. Developments have already
been completed with respect to, for example, long blades
that offer optimum inlet and outlet angles through the
application of the twist rule, and blade chip fins and root
fins that can reduce the leakage loss in stages. These
components have already been installed to actual steam
turbines and demonstrated the expected performance.
The reduction of profile loss had not been studied for a
long period. However, SNM succeeded in establishing
the profile loss reduction methodologies thanks to the
development of analysis tools in recent years. This paper
reports these profile loss methodologies specifically for
high-pressure and middle-pressure stages.

s IS, PR T ROL X — DKk A B & U 72 i
RHEOT, bLOWEBROKKEHNE LT L - FF
v T T 4 RN — T 4 VORRBET, FEEANEHLTE
7>:(1)O

—HT, 4—EVNBOBIDO LT, HKEIKE LHIE
Ehivsdne L7y A NEBENH D, ZDLHTH
120 - HPIERICEH & M 5 R R E AW EIZE W TS
I X - BEIOZE KPR IC RS B Eh 2 e h b
WG OR A ZE L7077 A VEIROBFE R BE L 75 5,
PEROFEIROHEI T, TICEBRIERICE & O <EK
ETFNEEZERLUZFEAREAONTUT> T, RO T 0

* B AERR A * o BATARD

FRE#MIEIR No.173 2010



w1 RROBRCHEELHE

Losses and improvements in efficiency

X - WE ARI-—ECOEMEE

RO OFRME N F A
I OWE
TazrALigk | 2 REEIRICERY 5k
7 AV WILEEL X4 % 4 O
Him X o8m
N PO BE I C O ER R 2 i | 2 RO
PR/CiEES N
K% V=Y

V—=ryvartu—i

20T 5V ADWY

PRI TL—FENBLET /2L v

= LR OS R

ZAZ B BRI AR IRK

TOTAT 2VTIVA Ay ba—)

YNFF T T4V

F LD OBk

FTEES K% 8 A TR REIN S B 2R

J AT L — F RO K

Z Y b X

FLy®pyFr

RS 2 =¥ a5 A% O ME T

I B RLR O8N

¥ — ik d KUPEKE OIS HEE

PRE L X UOT1 72— FBROGU R

T 7 ANMERERET 5124725 TiX, #H7212CFD(Compu-
tational Fluid Dynamics iR )1%%) & 5t A (DOE) %
HAGHHE TREZIREEE L 7=,

AE|TIE, ZOWmEEPOICRET 5.

2 ERA—ECAIBERONE

A —VCYNERIZR T B HEKE, TFEEMN AL B %
CEEN T AT S, & BICEREINTA
U BHEKICDO L, BAINEICA U 385 & BEIAE8CE
CaEICXEhs, RIS TEL 3 Eafke LT,
2 WOLHEARRS| OB TH 5T a7 7 4 LK, BLU
BE C OFARBEBHIRA R 2 WU g L O R TH B 2k
BEREND D, BISHETEC ZHEL LT, HlHE
e, NI, ISP IR R I K OER S — B U ICHE
BOWOHEEENS D, £72, - VOBRUANTEL S
R LT, SRR, SR L TRRE SR ETEL S
FEJIEZ, w2 BEE I ARG & 1 2 B AE R Js K OVREIE
Iendb 5,
21 7O7 74 IViEX

Ta 7 7 AIARKE, BL— MR - w TERORE O RS
RO 7ok 2 BN X 5 TE U B IENEET, 2 KLY
JEIH BRI & 0 FMlT B HENE 6D, J ANGBETIZY
=2 L KT SEENMET T 288 T AL, Z OB
Yok Ta T A LERE LCEHIE 5., e T 7 4 Lk
WHRAFAESBEIC B TRS/NEL 5D, FEtlhired
N5 TS 5,
22 2Ri\EX

QUL B — M - F o TETOREmMICHET B
B E, 2R KD RET 2K B IHLERKT S
2, I EHETHOTMAREEL BRI THZZ L LD, Fhk
TRl X M2z RE LY 70 7 7 £ LKL & OEER
TR R A E LG W2k D & LTERT S, ZOHEKE
TARY MIGE T - FREE EEEX O EERAAIZKE L
MEEZY, BHEIMES AEREL L5 LW R4
D,
23 MEREREX

T = Fh oMM T 3 AXOBE T AL F =2, ROET
AR TE RWGAIZE, Thiay -y skl T
ooy, BARROZER S -V RMABETIE, ZOHIPKEL
55, Fiz, BTV — FHOTIHMKRERHCERHZEKD
FHEER, VWbWwir»rEiEiuck o RET 52—V 5y THEE,
B LOPERERCRGE L UEAREEAORiFE 25 7
— FHERH 25, ZhoEMIEICXAT2 2 L3R TH
5Zeh6, FEBHTHTIEIE LTHOHS.

24 WEBREEX

& — VN CERMRRE A A5 R T g A L v
LDk B AR LI, 2O, T, BEBNTO
A NSRS, BRSO 2 5 v FETOfRh A S
TRWELEXAT 2, 2 XL - TL— FRL SR L
NESIRRZE RIS IRIRE & & 5135 0 A, HEEFRICHEIVA
ATRET WS 2KFENHETHL, 2&BLRER RS
TLESERAIZE EH->TW5,

25 EVUIEX

BETRIBLEI T T EHREE & W O AR » AT, %
DBFIVEEH R O ZE SN S M B RRICHEAVET 5, [
BRRCKIEAIR S, RIS RAE L, IR SHEK S
S BXDHEDLRENKMELEZRA LB EHND Z &»
5, RO O >ZINF—2Ebhb, 7L — FOFMIZK
WAERT 52 Licky, HEHEEIEC S, X610, Bk
TS LAz & 5 7o 7 7 4 L4k eI L B
HEBH B, IhoOBERERKRL T, BXF -/ RHED
HRTEHIWO R L ERT S, WO HEITFERIC L O M
ETEILIIEEETH DD, BRERANIZBOTPR0 EH 1%
Wyl BOBEELN1I%TOHTEVbh T3,
26 ZTOfDIER

Z ORI E LT, v—2F 4 ZArpMfisd 3 Z & TH
K& 2 X ELT IR, ZEKUNRS R EIcRE TSR
e, W%k & OWIES B L O — v v K & DIkEYE
KEERH 5,

3 ZhEmER
112, MO L 2h0 B A RS, ARTE,

FRE#MIEIR No.173 2010

22



23

X - WE ARI-—ECOEMEE

=1

Search for optimized solution

;s*% O | TE{EHOR
\®\® waw | e \\\
. A =

RN £ \
o Q\ : %%ﬂ/%\ |
PeRALA @ .

9
T EN BRI
Fi MWL U/CO
BEROBER -

X3

Diagram efficiency

It %

ek

ESZAY - &= P
Contours of mach number

X2

T T 7 ANBREKR LG I TR TaT 7 4L
DOWRE #HIc#Ed 5,
31 & -HEERTO7 71IViER

T PIESOPERRIR & L & 8 51213ME - ZEHLY S
BTh BN, LEAOFATORGIEIZ N7 v TICHET
526, BERMEESWZENS LIRS Zv, L
5T, BBIBREITEH LB, LS LCHEEOWTA
O BIRME A LN 2R AR TS5 &Ic L7z, BT, &
WIRGEROWM & ERNT, 2T 707 7 4 VBRICBEL T3,
AR 2 4 o HAE s S04, EEM R X OAIE
HHICEE L 78803 >y b a— KA v b CEREER
L, #8392 =43RI 2 28 4E L, BEEKE
U COEBHMAPE Lz, WIS, FEBETEEICE O 7 v
S Lty TN VKo THRA LICFHFSEDOKRE /8T £
— 2 DREAWEIT, ZHHHOKELHBE L, &5
12, HEE L2AKRETOBIZNT LT XL %EH O REE
BIERIZE ST, L EHEREES LA LTIIRE
RERL, BRI/ NBIRECFDTHER L 72, CFDOD
FERAARTAD L, 7 2E AT — M ECHEIABCH BRI
BALED, 7L — FEERETIIALMNT AR A
T2 d DN, FoEBETIEHEES & <IEREIZA L — X hiih
ThbHIEeNEREINz, 212, CFDIRO—HlE LT

JZINDZ gy AR ERT, BIRREIZ Y 725 T,
LUK BT & ZRE L 72 Wfi 2 RE— 2 ¥ b OFER=,
HOY 299 PNV FEEETS T/ VEMREhE Y Xy b
IROKEE B 06K L RIRRIC R ATRE TH 5 Z & % fifEad L T\ 5,
F72, KX - TL— P07 7 A VBRI T T
ENBZZEhS, MAAEBORH2SOFTHIIHT a7
2 MR IEREATH 5, B3I, HHEhZhoXzh#E
ERT. ot ORI W TR AR s o TR
AELEL TN Z LA TE S,

Wiz, CFDOZYPEDERRIIZ, HIHZ W ZFhoBIkTE
Mi2e & O 72 i BRI SEBR & 1T > 72 ZOBE, w9
B, VA LB EXOCAO/HROQEIZ B L H% L
BBEITHEL, FHEA L LT, Y —FEHNT
FHIAOHROOELE - B e, BEFIUICEBERG 72 5#TE
L&D EEMOBT AL 7=, 55N EERAERIT, BE
MDOHEII53 4% ECFDOAER & BIFIZ—HL T3 Z &N
g e hiz,

32 HRT1 71— YBLUHR7—F

A P SN2 BTOFEE XL F —1F 4 -V D
HEIEHbhis T, ZOFFHKELTETOHBZ
Ll b, 22T EMAXPROGE FRABEBKIZZ I
F—EHOMHET 1 7 2 —FEHFC, Plidg ro ¥

ERE#WEIR No.173 2010



K
EiiEN
ﬁg N
|
N
=
x
AN
H
Lo bee S0 TFHEXL TFHER
(F47 2=¥E) (F472-%%L)
ma PERBROLE

Comparison of exhaust losses

X - WE ARI-—ECOEMEE

5. 24atl1
4552401
3.03e01
32801
26201
1.87erl1
131401
B.65a+00
00000

SEVU L ZARRERT
Velocity distribution in labyrinth

®5
—EFENTALF - LTERT 5 Z & THLAIKIET 5.
R OB AR, PR 7 — V20 OM R4 ICHENEIEH
WREL B X IET 4 7 a—FAEAL, X512 E(TF)
PEA( & Hoie U TR DA O A W53 72 1 E TR ik %
SHEF EIZEBIL T35, ZhsDHERIZONWT, CFD
ERCTHT L2, B41Z, PBIROEN I K S HKD
ERERY, T4 72 —FELDOGHRITr — ¥ v ZVEHIER
NEEOF Y25 Z e oKk E KEL, B L DEED
ECTHD, T4 72—V EEMTSI L THEANRIESES
KEL 2D, ZOMEAEE S ICHFREETANC BT, KD
FIIBN B Z LRI,
33 SEUZY—I
A—CVYNEBEED > B, TuT 7 ALK, 2 RdhiA
b LOPERIER L L b IckE L BE A 5058 D& L TR
WAL H 5, ZOEKPEFEEEFTITRAMTL £ 5
BEEKBEEIHNTIEY) VAV =BT 5V FER,
ZNEBB LT L= FF v TEIZEM SN 5, 7€) v R,
ERIEES & s O BN FE D IR 2 30, 2 2 TORD %
ARAL TRAREEIKKT 2080 5 5., lWhiEOHEIZD
WL, FEBICK DR SN AR BB OmERC AL/HIE
DIENHEER L 23 HAUC K0 BEEAHEETH 5. 2D
HBROZYM 2R T 5L, CFDIC & 3@t 232Hi L 7=

(B 5)5, WiZeBIHFFEEOMETH 2EEPESN-Z &
&b, SHOFMI ) v 2AEEBRE TS5 A TECFD
BENEY =L Th D Z MR E NI,

4 IV

(1) BRA—CVORFRALFEL LT, ROFFHHIZDW
TR Lz, 2hug, - BIEE T a7 7 4 L EROK
WAL E RS2 KT 1+ 7 2 -V L P T —
F, BXOWRHBEEROI L) Y 2L = LD=DTH
%,

(2) #EHY7=-7Tid, #H=xmY—ne L TCFD4 A
L7=h, SHOE x5 @sh#ICi) TCEFDIZREAR
AR EFHBIZRDDDH %, CEDDE Y/ FEE DR
ICIFTBRIC K D MGER A HETREIZE > TL 5%, &
%ECFDAHH LT, WhBHAL — €Y OEhFEL
IZBDTOLFiFTH 5,

(BE3HR)

(1) HBFES ZATY—E>OSMFIE EREHBIIR no.155,2004,
p.17~20.

2 F—FEEBSRE. T ¥ —E>.1990,p.156~183.

FRE#MEIR No.173 2010



25

TR R D

BREMREOETY > J LHlH

7 V7 Ll

Modeling and Control of Electromagnetic Molding Machine
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Electromagnet model
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We have brought to the market injection molding
machines which have non-contact center press mold
clamping for higher-accuracy mold clamping. This mold
clamping consists of electromagnetic molding device.
However, it is difficult to tune control parameters for
this molding device due to eddy current that occurs
inside electromagnet. In this paper, we propose a
mathematical model for the electromagnet placed inside
molding device. The frequency and time responses of
proposed model have corresponded with both responses
of experimental results. We have also designed the
control parameters of the actual machine by using this
mathematical model. The experimental results have
agreed with the numerical calculation results obtained
from the model. Hence, the availability of the proposed
model has been confirmed. By designing the control
parameters with the proposed model, it is possible to
control the mold clamping force more accurately.
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Computer Experiments of Flow Fields by Renormalized Molecular Dynamics Method
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Simulation of flow about circular cylinder at Re=545 and Pr=1 by RMD(Temperature difference between fluid and circular cylinder : 200K)

K2 PR CHEDFENS1E % (Renormalized
Molecular Dynamics RMD) #{# 2 (£, EED X5 —JL
KHFBIRNADIIaL—2a>HEETHBETTE
{, DSMCETH—TFEETH > -HHELERhDI I 2
L—>adAEETHD. bbb, §ANTDIX—+
CEOERICHULT, 32— alhEEETH B,
RMDR A FENFEDFRE TN THRET I DS,
HEMPERZFEIBEREBHTE, RhUBERESRD
BCTERT 2HENSGBZICEATZ 3,

AT, RhEBRESOERMBE, %L CEHHEER
BRANBALU-BREH/RET 2. ROICFTICEL O
TREREICH T ERARHMEENS IaL—>ahb,
LA/ ILZBICHT 3 XV M HOBEFRSESQ, ER
RERBVW—FHERLA, —F, BHEEMEDNS I L
—2aERIE, BIMBE—RL, FEELEIX—t
CEARNDYIAL—2 a3 AT HBEERLE,

1 Fapz
AR BRI, TR T OB OJRH T H S
5, TR0 O 4 OEE) & MAHZEENTEI L, B

RIS 2 & THRISHIE LR 4 5 £ A5 TE B,

ZOFHEIE, 518715 Molecular Dynamics MD)#EV?

MENh5, LaLl, ZOMETEMRNLKRREHRES &Th
X, BREROKE2EBHT2Z&12hD, MAEOETEH
BTIIFEHTE LY, 2O DI, HARELE L 7255

Renormalized molecular dynamics(RMD) method, our

new development, allows not only simulation of the
flow fields on an arbitrary scale but also simulation
of rarefied flow, which has been only simulated by
means of the DSMC method. The RMD method offers
simulations over the region of all Knudsen numbers.
Since the RMD method has all the advantages of
the MD method, it can reproduce the phenomena ac-
companying phase transition and compression and is
applicable to even the coupled problem between flow
and thermal fields. This paper reports the study results
obtained by the RMD method, which is applied to
the coupled problem between flow and thermal fields
and the free expansion problem. The simulation for
the convective heat transfer on a flat plate surface
placed in parallel to the flow provides the relationship
between Nusselt number and Reynolds number, and
the relationship shows a good agreement with the
approximate expression. The simulation re-sults of
the free expansion problem completely agree with the
analytical solution, proving that the RMD method can
simulate unsteady flows in high Knudsen numbers.
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Local lifetime control technology for high power semi-

conductors has been an effective energy conservation
solution in recent years. S.H.l. Examination & In-
spection, Ltd.(SHIEI) has achieved such technology
by irradiating high-energy proton, helium-3, and
helium-4 ions through cyclotron and Van de Graaff
accelerators. SHIEI has succeeded in providing in-
formation on optimum ion irradiation conditions to
customers by introducing a commercial assessor that
evaluates the recovery time (Ty), forward voltage (Vy),
and leakage current(l), all of which will be changed
as a result of ion irradiation. In addition, SHIEI has
developed new devices called Deep Level Transient
Spectroscopy system(based on DLTS method) and
capacitance-voltage(C-V) profiling unit, both of which
apply the reverse bias of up to 550 V to measure the
trap energy level and impurities in the silicon formed
after the ion irradiation under similar conditions to
those for the mounted high power semiconductors.
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