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High precision dancer unit ADU-AS series
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In recent years, the advancement of Roll to Roll
production equipment has been required, such as
realization of PE (Printed Electronics) and ultra-low
tension conveyance of thin films and new materials.
As one of the elements for advancement, there is an
improvement in the accuracy of tension control at the
time of conveyance, unwinding and winding of web
such as film and paper. We worked on high precision
of these tension controls and developed and released
high precision air dancer unit ADU-AS series. In the
ADU-AS series, in order to realize high precision
tension control, the friction of the dancer mechanism
and air cylinder is reduced as much as possible, and
the thrust is controlled with high precision and high
response by a dedicated controller.
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Feature of Nanosecond Pulsed Laser Oscillator and Application Introduction
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SPI Laserstt$ redENERGY G4
redENERGY G4 made by SPI Lasers Limited

BE, SEMIAHICEVWTHRAINZZEPYEY
MEBSFET7ANL—HER, L—URIREOMEER
LI > T EEEMHOBE - UHO& L 5T
SWIRIEVWAFADEAPFAREE E > TV, HICEE
—JBNIVAL—HFDOEBIEINETODT 71/ L—H
TIRELARD 7T OEXEFEEICLE, £/, &E
—J8ENIVAL—YORE LT MM AEL TOMIIE
BREEXZEICHELARPBE CHE-—XPEE -
TW3, AETIE, HEHPBUEI L —HTHIRETH S
redENERGY G4 &8l& LT, #db 2L —FHIRBDOF
THHEBHHFLVF /BN AL —FORRES L U—H
AL —YTIRMIZITS ZEFTEEVT OE XE
IC2WTHBAL TV,

1 FAPZ

EE)H SR & O iE R - Ul - B I R E0ERINLE
HHOTELYAGY — R EOEEIE T 7 4 /5L — AL RAT
LGS TI0ELL E Sl L7z, 7 7 A NNV —HFRERDZ 4
VE—RNehSRBAE, TV av0EKbickd %
DIEHROEE Bk IZh7=5 T3, HAIA100kWA#EA 5L
— BT 5, BEEHUNE L ST R S A B A
KO ENZ I BT S ZOMREA 2 — I & 0 & < 5l
Eh, TTILELOEREKL TS,

BRI TR WT T 74 5L — A E < Fffli X 5 B
HELThFohson, EEICEHVE - e T

Fiber laser has been becoming quite common in metal
processing field over the past few years. Along with
the improvement of performance of laser oscillator,
not only basic process such as cutting and welding
but also new processing for a wide range of fields
have become possible. In particular, appearance of
high peak/short pulse laser oscillator enabled new
processing that conventional fiber laser oscillator
couldn’t process. Furthermore, in many industries such
as automobile industry there is an increasing demand
for micro processing that is strong point of high peak/
short pulse laser oscillator. This article describes some
features of nanosecond pulsed laser that is a relatively
newer laser oscillator than other laser oscillator. Also,
we describe some feature of nanosecond pulsed laser
oscillator “redENERGY G4 that has been handled
Mechatronics division and some unique process with
redENERGY G4 .
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Removal of coating on metal
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Removal of red rust on iron plate
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Cryogen Free Cooling of ASTRO-H SXS Helium Dewar from 300K to 4K
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Kenichi KANAO Seiji YOSHIDA Shoji TSUNEMATSU Kiyomi OTSUKA Mikio MIYAOKA
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(ASTRO-H)| KEBEhABAEBO—DTH 3,
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LTEEREh3, BIEANUD LD EBEIhEHIE, #E
KAFBEAVTAHT 2 4KOBBTER SN B (F
BT U—&E&R), / IFIVEE ERHIU-—EFHEDHIC
H EAEBR CRBEDNREES h /o RETIE, MK SHEME
D #T300KD 5 4KE TCDAHEERR L HBRER %
HWET B, AKSEBOEEIIAYI LSS, ADR, #
Wk E35kgThH D, 7 17— (EERMEEEE) (TR
131 5 h -4 E#IE300KH 5 4KE T265WDEHTH
HLU, 37HEHICAKICEREL /= (RFRE) o

1 FZAHZ

KB BV TES OFH2» 65 TL At E &
ERSBRNT 2121, BtisremillT5 2L »a3Th %,
BB EIRICNTE T 2B MR T Z 2056 Th %, F7-,
FTARTOWEIRZ B ROTE IS U 7=R- 0 & i LT
B0, REHROASE BT 280213 /4 Xekd, L
725 T, MG OLEGERFfa L 2mlT5I L
Ry EISHITo %, ALHRICHEE S W= Bhs TR
WA EAmANT 2583 EAEHNDE Z AN ToH

Soft X-ray Spectrometer instrument (SXS) is one of
the primary scientific instruments of ASTRO-H. SXS
has a cold detector that is cooled to 50mK by using
a multi-stage Adiabatic Demagnetization Refrigerator
(ADR). SXS Dewar containing ADR provides 1.3K heat
sink by using liquid helium in nominal operation. After
liquid helium is dried up, 4K heat sink is provided by
using mechanical coolers. Both nominal operation and
cryogen free operation were successfully demonstrated.
This paper describes the test result of cryogen free
operation and cool-down performance from room
temperature by using only mechanical coolers without
liquid helium. The coolers on the Dewar cooled down
cold mass from around 300K to 4K with 265W electric
power in 37 days. Cold mass is 35kg in 4K area
including the helium tank, ADR and detector assembly.

572, FHTAKYITOWRE N BELLAE, WE~N) Y L%
BT 2 ZEBUHETH -7, WHENY 7 A, EFRISEH
TEXBNM, HRELTLESOBHIIRTH IS 2580
EVNS L IANEMRTH -7z ThEFRT L, AW
B E O L CORIEANY & ANOEE S 288U, Faait
B LRPEINTE, L LEh oMM EEL L
WE WS ERIGHRLS BB — 4T, TEEANY Y A& S THA
TEVATLTIIRARS 5D TH 72, TDEKD
BERBH 0, BEHAHHEEOATAKL TOREIZEET
XDV AT LADBEEIMEER OO, XBRHE [0 A

* EFREBREED
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& Schematic of Dewar

(ASTRO-H) | 1258 & M 78R XA M 145 (Soft X-ray
Spectrometer instrument : SXS) TiZ, ZDIHFIZIRA S5h
3 £ IZHHK 7 ) — A T BE v HIEEE AR S hz,
H26 SRR [0 A 13, BT RE N T2
TR IS K D T I M =X R LR TH 5., 20164
2H17THIZHZ2 Avr v F CHTETHEY V425645 L
FohrzY, [oea] OREHNIE, 75 v 2 k—-LDRE
ARLMFEIER A E, BT A F — OBRITH S 7 MR
DEFEREIR T 7 X< 27 Sh = guH OBl %2175 Z &
T, FHOBERZ DM ERS Z L Th 72, SXSI,
[OEA] ITEB SN BIBED D Th 5, SXSIiE, M
FaXEombt A HNE LTe 4 20ra) -2 —2 L0
X3 & 0l 2 Tz, XKBOKTIE, WEICINE D
ERTFOIINE-HEIEDD, WEOWREE LR &
5, ZOLEOREENEIET LI L TRTFOIINLE —
EHBZENTELLENWS OMNFEETH B, WE LI
THBHOT, HibdEBEEICHNTEZERkD S5 5,
SXSTiE, WA % (Adiabatic Demagnetization
Refrigerator : ADR) THiti# 2 BE L TH £0.05%
IHA50mKECmHAIL, [OeA] BEER DT Y =
Z T, ADRE~VA27uhn) —x—2DRARKIET 2 ) A
2 F R (NASA) 28MHY U 7z, Mii#s L ADRIZT 27 — &IF
I 2 HEMBERMNITEN I N Th 5, 727 —i3MiteE
B LUADRE ¥4 5 & & 312, ADRAS0mK TR L 725k
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LT BEA L, RN T ABTHE & NI %
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Vs LB EE A DT 2mHIY 27 A Tidd 54,
MRS BROATE 4 KICEETEBMRIZE>TEHD,
FEREHE TR STV BIEIAAN Y & A& fIH L Zanim il e
AT LDFFEEMBEMTZ LR TES, AHTIE, FTav
—DNA Ty FEHIY 257 4 L5547 ) —EiRTOWHIR

717 —HER

Cross section of Dewar
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BAER &R B,

2 FBHYATL

F a7 =3, RN T L E MRS B A DR B0 A
Ty RHHIV AT L THBY, BRI, 727 —0OBAX
BT, ANV LAZ Y O RTF 27 —OhIZH D, D
JAD & 4AOES — )L FTHROPHA TS, B —IL FIZN
fHl %> & Joule-Thomson cooler cooled Shield (JTS), Inner Vaper
Cooled Shield (IVCS), Middle Vapor Cooled Shield (MVCS) ,
Outer Vaper Cooled Shield(OVCS) T %, JTSiX, Y a2—0L
b AV VIEERE W AKWMHET, 4KICHHAIINTED
NG LR INOEEG ERIRT 5, IVCSEO0VCSIE,
ERLUIEAN)VTLAHATHANEN B 2T TEL, 260 —
U N W (SC-A, SC-B) TdwiEh b, ADR
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L, ADR3 % 4 Kk ADR 2 O TE)fE X ¥ C1.3KDE
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DY =) Vo TAKBHBICER SN T3,

K213, 727 —-OWHEXTHZ, NV wLay 74
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Straps Two-stage Stirling coolers
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Experimental set up
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Ny FTHb, AVT VY THEMLIETZAEZTI =L FNy
FRATIHEX® S Z L TRAEREIRETNS,
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FEH 7 ) — RO FREARRIC 13 LB o= v =7 )
VOETFLERG, 7Y =V L— AND23CTEETEMmL 72,
WHEOEN RSB OBR CId e <, HIROEE %
w7z, mENESHIREERHAOI LV bu=s 2Tld%<,
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5y AEROEN
Power consumption of coolers (maximum and steady state)
Power consumption (W)
Cooler
Maximum (JT operation start) Steady state

SC-A 53 53
SC-B 53 53
PC-A 53 53
PC-B 53 53
JTCL 25 21
JTCH 28 23
Total 265 256

THD, \EIZOVCSH 144K, MVCSH104K, IVCSH26K
THotz, BEFTIRA0HMIZAKICEBRET 5 Z & AR
NTW=D7T, HitEBEATI/RTH D, RIS, W
OENERT, BHOAGHE, JTHEEZZFHAL 72 & 2 hmKA
ED265W, EHIRETIZ26WTH 572, ZDMREE 5
THEA 7 ) —EEAIEETH 5 &0 ) BEREAREE S h 7z,
FH7 ) —EECADRZE)fE & &, MliE£50mKISvEHIT
XBZELMERLTVE Y, ZOREMERE DA &
5D THEZT 35,

5 ¢&Iv

BRBOREEHZL

8 g .
Power consumption of coolers during cool down

4 HBESR

T 27 —NOERELENERRRIS, NV L4y 54K
WZEBEL 72 2 AR L TRI71S, HEoONEE 48
WY, WAl ARG A HEETIE, SCE20W, PCE15W,
JTA0IWCHlZ L 7z, JTWaiE, 2 7L v &HinL
TPCTHPH LAY Y A4 R EIER & &, BESigs LTS
PEPHNCH 2 DEWH L7z, WEMETT2DIIETT
WHHEOB T WM& 272, SCIZHANPCO I AwHIY 55
RN DO TRESRESKTTEZ 256, SCLD Y
BB NAEME TS ENTE -, HHIBHKA» 533 HIC
JTSHPISKIZERE L 72, Z OB CITH B & MBS i 5
Va—L AV VBRI ZHEERKIZUIDE A 72, #34HHEIC
JTSHAKICEREL 7=, NV a2y o LIJTSORIZH BHS 3
EHS 413, WEXENDH 5 2HBTNY T L4 2 &8
BZETEORVERD 2T 5, b— b 24 v FiE, 10KEH
WZHHIENB AN T LHF AN — N 24 FNOWREMIC
W XN COFFIZA %, ZHIZEDITSH 6 WiEhX 5D
T, ZOBEHTANY Y L8 Y I DOREIZIOKTH S, 37THH
IZEM A — 2 TIBDTAN) A H AR EEB T &
Te— 24 vy F%ONIZLA, ZHIZEDAV T LRV Y
WITSICERE X N, 45KISHHIT A Z LA TERZ, ZORN
TNV LR Y7 ERD BB —L K EFIRIBIZRNE L

(1) #&Hl7 ) —EImnafea A 7Y v Pl 25 4%
Aeat - BUEL, BRBRCHBEARERL 72,
(2) WY o L LR HKE T2 AT 4 TH
B0, WA T AHERERE L 22FH T ) — T
W HNGRER 920 L C37TH T35 kgD E R 4 300KA 54 K
FTCHANTEBZ L EIGEL 7=,
(3) ADRZBEIfE & ¢ CRIA 250mKIZHHITCE B2 & %
FEEL 72,
35kgDBERE, WY 7L EHiDT, HA265WOH
T300KA 5 4K THHITE 22 L1d, PR3 CHA L
WL VWHIY 27 A5 &R, IS & LS EMBIIA
FIT BEEME A AT B E VS ERTRELRRTH 5,
5124k X A A L X 2, (RIS 40 U O R
DRBIZEHIRT 27 TH 5.

(BEH)

(1) Takahashi T.et al., The ASTRO-H (Hitomi) X-ray Astronomy
Satellite, Prc, SPIE 9905 99050U-1-17.

(2) Yoshida S.et al., Flight model performance test results of a helium
dewar for the soft X-ray spectrometer onboard ASTRO-H.

(3) Otsuka K.et al., Test results after refurbish of cryogenic system for
smiles.

(4) Narasaki K.et al., Life time test and Heritage On-orbit of SHI
Coolers for Space Use, Cryocoolers 19, 613-622.

(5) Shirron P.et al., Operating modes and cooling capabilities of the
3-stage ADR developed for the Soft-X-ray Spectrometer instrument
on Astro-H, Cryogenics 2016;(74):2-9.
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Development of Continuous 3-point Straightness Measurement System
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Continuous 3-point straightness measurement system

THEEBOENEICRREINZ LI, BRBRICH
WTEEERRERD S h3ERIEPEL BV LHL,
A= ML AZORRYDEEERKE 1 umL T D
SEECBRUBE CAEST S EFELWL, ChET
SERGOEEEHRIE, PEIICL2F—FaUX—
ARBERLANIE B EICLDBIETEE FL—XF 2HE
TiIThhT& /., HHEEMEIShATEOEEE & JE#E
MCEAITE, REROEFRIMELY HEEETEERL
BEOEVERIAXNDEEEBHAES X7 L& HE
U7zo AR TIEZOHRE EBIEMREICOWTEBNT 3,

1 Fz2HE

BLEREHIE R, R R OB N R O PR A & O
BEEWET HHETH 5, AR FEOLEL, FHiO®E
BAHDOR D /R >R EOWUEICA S, BUIHIZERE NS
BEEREEE, 1m47201 umORKOBHUETZ S LN
EEZL, ZLTBHELmNZDY T I 70y DR OHlE
AR REN R Eh T3,

HEESER 3 BMORERS & LTI TIEEWD 2 o
ZL =), Ry FBEORF—TLDH 4 FERTEA DAY
v MEBOEN SRR TR L ERDH B, ZThEEHMOER
ERIE, TAERMOMEIMEER 7 I 2 — P DIRE L 7 D%
HRICERS L, EfERTEIRIE RS 5h 5,

As represented by the guide surface of a machine tool,

there are not a few parts for which the straightness shape
is required in precision parts. However, it is difficult to
measure the straightness shape of a meter-sized long
object with an absolute and repeatability accuracy of
1 um or less. Until now, straightness measurement
at the manufacturing site has conventionally been
carried out by tracing the measurement surface with
an autocollimator or an electric level meter by a skilled
worker. We have developed a continuous 3-point
straightness automatic measurement system that can
measure the straightness of a ground plane with non-
contact and that is more accurate and repeatable than
the sequential 3-point method. This report introduces its
features and measurement performances.

KT — 7 QEFEHEIZOWTIE, #FHI8E & o TH%
FTAUERR A — b a ) X — 2 AW AT X A8 BRI
BT 0O08URT, HEEHED Agftidv /2%
KLToin, —FTEEBRY T, FEATORAIZMES
FIAREIEGUL L, £ 2B O PG T O Hfhim & &
MEE 5> TWD, KARTIE, AHTOXFLEBEE S
AT MR A, SR TR U B O o BB E
FHHPEE I DN THENTT 5,

2 FuEREEEBAESE

R 12, FliENRE LT o Bl e J o Fe &k
BERY. by PN EHEEHES AR, WEHEHE B
B SNz LIADZRN £ ¥ 4 & RFFIANSE 5 ¥ CHIETR &

* FT AR
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Relationship between gap and curvature
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Main straightness measurement methods and continuous 3-point method
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& Relationship between gap and target length
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DRI RV HFK D,
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Thb., V—¥REENRHL, ZONHREI X 5 HERD
BREALEIZIDS T umL N DR R Y 7 P ARET S,
%72, ka4 T EMH LT ARSI X 0 e
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Method of zero calibration and calibration standard
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HEIZIROMTRERE L, R o ORIERMETHRED,
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DR L FRUEDObE D FREEA 5 3RD TV 5, bE AT LA
EIHEOETFN26 X% v VHRIZAxZTTHhTns L,
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Ly, HEEHETIEHTE AnF vy THREICK D,
Thidt Yl y FERELTTRL, Ly HOMEEIX
STERET S, MIKEETIMA S, Ahk AG DBRY
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Measurement targets
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Results of measurement
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L ERLZ,
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Fo YHEIRELRWZ EEBGEEL, 5 AEOMR L
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70O L —JVEEFRF FEFHILE KSL-F8 > —X
oaAL— VMG I KSL-F8)—2

Double Column Type Surface Grinding Machine KSL-F'8 Series
O H Fl E*

Kazuyuki YOKOTA

o —

7 O L—I)VEEFR FEMEIE KSL-F8
Double column type surface grinding machine KSL.-F8

£ & %1500, 2000, 3000mmé& L7 3FHDOMEAALTH
%
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1 FU&IC

EREBW T 74 ¥ 7 v o AL, P mifyi %
BE L T60EIZ 5, (BRERWT 74 V7 v 7 OFTETHE
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70X L —JVEEFIRSFEMHEIE KSL-F8 U —X

o TEfH
Main specifications
: . KSL-F8
(R E] LA
815 820 830
T—2 i K mm 1100
A TN INET mm 550
H o T MEEHDREX (IFXEX) mm 800X1500 800X2000 800x3000
T =7V LORFE R
M F oo EE () G kg 2500(750) 3500(1000) 5000 (1500)
TRAFE B P mm 2200 2700 3700
F=TNID -
praspudicy m/min 2~35
IEoN TN mm 950
e/ INERE BT mm 0.0001
LWLIEARD | RDEE mm/min 1~6000
= AVAW NS mm 0.01/0.1/1/10
FEIRDE -
NV EILTHED mm 0.0001/0.001/0.01/0.1
R FEB) A mm 640
/MR E HAL mm 0.0001
P /mi ~
Lol EFRD puoBudicy mm/min 1~2000
UAAR mm 0.0001~0.9990
VAVAWIRNEL S mm 0.01/0.1/1/10
TFHED R - -
NV FLTHED mm 0.0001/0.0017/0.01/0.1
[$510~610] X [50~100] X $203.2
P i 4 LWULIE 50— 1 5FA
SHEXIRXNE mm ]
. R 75— 5 BN A
b 100— 7 i~ Z A0
[EIf retiey r/min 500~1500
T4 kW 15
blilEsra2A ok i L 100 (157 130L)
A T RAXIEXE& mm 610038503100 7100X3850X3100 9300x3850x3100
B FEHEA AR ST CREBI T i3 BR<) kg 13500 14000 16500
R S
| TN |
D Y 4 N\ i] I= Eé (ﬁﬁl’gﬁ)
2
\ 4 | o
| |
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! ]
s v Nl .
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FoKE— 4 L m—E
v i Loy A PR ) i
| ) |
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e | e e
| | [
j ‘ S5 i S e
A R L% F—J IV ERiERE

3044

TFF s 0

e PR

X2

BERT

3 .
Structural analysis

Table reverse length
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Eigenvalue analysis and sliding surface shape
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B
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53 A1
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®s Thermal analysis

e TR, MR R ABIRL 20 6 SHMEA ST 5 2
EEHME LT IR Y Rt #3260, EROEIHk
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b ART Y — R ORR A 5 EEEROBIRE R ERT
FEMM#HHC K ORIMEZ B H L=, & 5102, BT % %
L7222 mKERE L &5 & ISFNT &80 B U CRMERE
ZUE L7 (E3),
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@ Wl OMEM O EL

@ WIS DB RO HEAL
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W, BEAEANT R & O ISR EN kL 5B

EOMEOREAERAED S L LIz, FliT— 2L L THIE
IREE — 4 R L7z, OO OBZENIZOWTIE, &
WBEIZ X AEENEEY I 2L -V a Vickoffhe
THE LI, NERENKEOTETE— 2 26Ek0%2mRA
AomAE Lz (RE5),

33 HAN—XTCEKEER

RO EAL OB D 3 Vs s Muicinz, ElEORUSH
ERELIZED T — 7R 2 mO#EMW (KSL-F820) T, BT
EFH3EMXEIN T mDAR— DB T ENTE, it
KOMHIIZ N F 2B U2 S0 Tn5 s, b
Ao Y —gEic K ORMEE RS DO DEIRRy FE& LA, T
MUk 7 — TOAEEMIEIKI 2 5 5 & 800mm&EFH L, M
THOBEL) TREOEREME 1R L& ¢ T3 (R6).

R 513 [BERD BEEIC R 2 b, fEEHICRE ST
T3] LIFFEHETNS,
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e Table height

4 {ERM - IIREROKE

MHLREOHELFEbN, WERIII =2 TN S
S BEE 28— B—RPEEITE B 5 4 4 — D hvakn, A
154 Y F RS o FoS3IL R L, Bl T4 < TR
1T ¥, & SICHELPHREIC K D I#fEh T8 I 2 DT
BTEBHMEL S T0D, HNRTEIDBHEITELLONT
B0, ZOBEET 2 RE ORHl & S,

ILRERDUGERD—D1Z, WFELE ORI & 1 b X 2 THI
DIRL ZI/INST 2 L0 TS B 5. AITIRELEREHS
LD EERAL L T o WHE ORI AERIE L& 25 TH D,
ZOFER, ML D30 % 52 FBIL T3,

5 ®HbUWIC

(1) &% 4 — 7 o NSRRI HFHI K SL-F8
V) = 2 EFFLHIBIRAL 2,

(2) tReY—EwEbIc kD ERMEFEL, ALY
=Mk JOE¥EMOR EER 572, ZHIC K DIHEEN
WBHERFED IR L, BEMBIERDL/TITH 5 5 SRR
LW E U7z,

(3) FefEttorm EAEML, & v F/ 85 L TORMEITHIG
L7z 2 & CHEHE D B IEh DIEEBE OB ES I
S 7z DMl &2 T\ 5,

(4) YL, FREHWT 74 V7 v 2 OFEUERSK U
D&% 5 &I A0 MR E B> T b,
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CYPRIS HM-10H & B = IO s BhE Y 27 A

CYPRIS HM-10 Metallic Radioisotopes Production System

21

CYPRIS HM-10 A& BT R B M ZEREY X T L

=
|
\\\\

IR OREREICE L 22CYPRIS HM-1013F, C, N, Of%
FOEEIZOAAW SN T WS, WA, EBICEBE M
T (SRR TG, X W= Pk X T F R & & 0 ikt Skl
B, BABEDBEHRTA Y b —TEBERICEHE s 2,
12k, EFERIOFENEE > TCb, Srlid Zhizfbn,
CYPRIS HM-10H&BRISE S 2 7 2 2% L, EifiL7,

Y- 2BEGHC X 0 AR L 2 BERIA AL 212i1%, &R
RIZ 4 =7y MRlE & B ICBBICK DAL, S TRERI
Ea =7y MR E OGS L USBERIOES TSN L
Kb, fERDY ZT LT, [EiEE =0y bEKY PRI
ok UIAIRRIE A 1T > T 2D T, fEEHICKZ 2 -7y b
DFFIHEE b 5 O ITEE L BRSNS VBT H - 7=,

Ky AT LTIE, TGRS & IAfRMSRE . —IRML3 52 & T,
SBRIZEWE LThy M EIUIZEIL L, WS 4 50
T 5 L [RIBFICSERE R 2 DT < DA mTREE L 72,

K 27 L%, 2018412 712 th[E 0 sk < B 5 MR ik Bk
AN L, YrlAkE 03I & B RAeTE MR & IERY O
VAT LEMNT S EITHRYIL 72, 20194 4 H A 6 AT
CYPRIS HM-1007 v 72 L — FRHFHA 7Y 3 v ke
L CRSe % MR L 72,

ZOHBRIELE Y 25 45, /INUEORREZ 1) 5 MRS
DRBIZKESEBRT 2 Z L0 liffch 5,

e i
Thd 64Cu 89Zr BGa
ERE2 Y] 12.7h 78.4h 67.7 min
Y 64Ni(p,n)64Cu 89Y (p,n) 89Zr 687n (p,n) 8Ga
2=y M T SN 8Y 7 A R ©Zn
HEL S g ] 90min 180min 30min
RS 20 A 301 A 20 A
W 60mCi 26 mCi 200mCi
(T XLF—10MeV  (2)BSHBEDINEEEZE L - ILEE

#H K

(1) &att - fektt

ARBE<

- Pesipne

- Ml

A=y b OSSRy b EILADEYL
FTOETHREZAIMETSZLIKDFE
¥ENHIEEN B,

TR IRIREICPRRC B M 202 & B ks
DFEEHI SR, PRy 27 L4588 L
TWw3,

ATV bEHWEZEIZXD, EZTY
WAt KOS TRET S 5,

FhoHasH K o PRI L, wolifk & h
e TRRIC K 0 M TEERIZ RN T &
%,

A=y N Hebd K OTAIRE A R T &1
LB e T, Bosruzay a3 x
—va VERERT A ENTE S,

% [CYPRIS] (3, FEERBIEMRASHOBREERETT,

(PE¥MIEES roa22 75 27)
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N T — T LY

MM — JIVHTFEHEIE SVR80

FIRAE AR SVR80

Vertical Spindle Rotary Surface Grinding Machine SVR80

SHI 7 — OV ERFEIEES VR Y ) — &, EAFEID 6
ABREEIENCE 2 & 6 W 2 TR & E 85 4 2 LiERIZ
BERRLTHIZENTE S, F4 Vv F vy T, F—TLEE
3600~ ¢ 2000mmE T 6 FMT, EMEERLHMIHITILL
CIE N RINT X 5,

—J5C, SVR60 (7 — 7L ¢ 600mm) & SVR110 (1
7 — T EE $1100mm) OV 4 ZOBMER L, Th
IZHIE R 7 — 7% ¢ 800mmDSVRE0 % Hishik A LA
YN =XDTA VT y FIEMT 5 Z & THRFEDIEAE R -

TWw3,

FELH
BEF v v 800 mm
AR D 850 mm
RN T & 300 mm
AR & 300kg
BT v v 7 OREESEL 10~35r/min
LunLabE 450mm
& LIalE$ (50/60 Hz) 720/870r/min
HEpY)% D HE 0.1~0.5mm/min
v LB € — 4 22kW
EVBLEDHE—4 1.6kW
BHF v vy F—TEzfE—4 3.7kW
F—7LBEHE— 2 0.75kW
Fir DR T 7 2950 2400 mm
PR 5t 5000kg

H R

(1) - igfet:

HIPRGEICCNCREEFALTWA Z L b, ABEY
A 2 UHIDIERBLITA S, 7 7 v MEROEH B
FOWHMWEEIC B 2 &keMm LA HME LT, A5
sXxvay bu—)L¥EEB L OEER Ak LE A
Hef LT B,

ARG F 7 OBHOEIEF v v 2 SMRISH L CL.20%
EIAKED, U= #BWO W Z EHTRET, TW{E
AR A AR 55 Z L Ic K D IgfEN 21 L X v
77

(2) EFEE - R

EVLUENZITEEZ AR DR ERAL, o2
WA & 5 X<, WZIc5E425%2 Tw5,

3 T LRI SO R 22 ARG T, 3 TR
—ZICEEEN TS, ZDIZ L5, HWIZFvr v oIl
Wb LEOMEIXEAEHIETL 2N TE S,

(EREB T 74 ¥ 7 v A2kt KF kR
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FaE P A EIE KSH-870

Precision Surface Grinding Machine KSH-870
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ra AL —)LEEMEE A KSL-F22150 (U)

Double Column Type Surface Grinding Machine KSL.-F22150 (U)
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a AL =)VEEMEEEIE KSL-F2560 (U)

Double Column Type Surface Grinding Machine KSL-F2560 (U)
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