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Manufacturing of an Ion Thinning Apparatus
by

Motozo HayakAWA, Tomohiro Sawapa, Tsukasa SEIMIZU*, Muneo OKA

Department of Mechanical Engineering
*Murata Co., Ltd.

(Received September 1, 1987)

Manufacturing of an ion thinning apparatus for making a thin foil specimen of
ceramic materials for the transmission electron microscope is described. The
assemblage of the ion guns and spesimen holder is placed in a vacuum chamber of a
commercially made vacuum system. The gun is of a simple structure and operated
by DC at 5~6kV supplied through a neon-transformer and a diode. The thinning
rate ~0.54m was achieved for yttria partially stabilized zirconia.

Key words : Ion thinning apparatus, Preparation of a transmission electron microscope specimen, Transmission
electron microscope observation of ceramic materials
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Fig.1 Pre-polishing apparatus

hEBER-Tv3. ¢k, HETRIREHNCTRER
i, #3800, 83000 (¥330um , lum) O2HEOY 4
EVFMRBEVTCHS. BB, KVLVERENEOH
3L RMBTFEABEOHEEEREBRLTVS.
FRIOERBRIIAIOA-F—-REY, BREL RTE
RERXETILAPHEEET S E>RR>TW S,

32 AFIVIUTER

4XY YYDy ERGEE, BEEN (1074~107°
Torr) WHPhRAFYH Y & VM ENSACL U E
—hEREZEHUT, ANy YRR L VRBEER
HIOMBESWKR>TVWB., 41 A YH W4 FVILH
Rk - CHER, SAKNY, X732 O HRCEA
DRNS BN, T TUAAVILRERKER & > TT
W, 4AIALE 44T R E—BER & T S B
ZERAA YYDV ERRREUR. OO

W EHRSE £ 18E 13

i, MEREE KRBT R MY RFAM TRV 2DHN
BETHULSRITTHEMER S % 53, MENICILED Bk
TH%5. BELEKE, AER, FAUAR, GEER,
AFHIRUHABEDORBETH TV 3.

AC 100V PL Ly

Fig.2 Circuit diagram for the ion gun

AAIYV YT RIEERTITRY, Udd, ArFR
REAURDOEBIRIDOT, BERY TUHREE
OREVHOBEIVWIZTUHABOEERELE (HF
EFHASH, JEE-4CHR) 2fHALE. ZOBRE
OHREER01/sTHEOL AV Yy TR ER
EETH5.

AAIHINOArH ABABIZ L > THRERRIIRE
CHEBERUS. CORYD, TAKARORKEALG L
BRo—FILNLVT (B/NFE~5ce/nin) 2HWALVT, 4
FIOHIrEo2& 1 r VR, HAREBEINLTH®%
OEAZRBEETZ0T, ~RUEHRZ—F (1 RE)
RREDED—FANLT L BEFOMZUEME D,
4L (DPAANL) BEM1~3ERELVTERSY
B3k5RCUER. RATHEALFTIHIRZAr HARZNA
FTE3RDONATREVRABEREDQ IS IV ENLT
PR EAE—BRILEUVT, HAWARE LR, B,
TIVVRREREROEDROY Y TRHAVTWL S,

A E—LREHOENEBERFig.2 LRT. &
BEBHREUVTMRORXA VS VARHVE., 24
FIUYAOBERRBEL V4] , T—NAY » —HK
BEXOIITLVBREEREE, EERTHHEZ VEET
$%. 238, COEBOKEERRUABEBRBAET
RBE5M->TVS. £k, BEENLY »—H~HK
ATSEREY -~ FREBRBEAEHERRERLTV3.



14 BT - ELE - A T @ M Ay =y JEEORE

AAVH Y OWERFiIg.3 WRY. H 2 OBEBIZEKY HowAHNA» > RBEERHRL R I PR
OHFBERLMEZ. 42— L8O BB FT HEshR20oTlh], ABedcoZ e eERUE.

Gos Inlet 8 . JR--- Ceramics
Nt
. |
T
]
Beam Exit Housing | Housing 2 Electrode
708 ]

Fig.5 Overall view of the ion thinning apparatus
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Fig.4 Assembiage of the ion guns and specimen
holder
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BEAPYN—OFHIFAGRTS. FUC, B Table I Pre-polishing rate for various materials
BEOBRERITo-THOoWELHBT 5.
@ 7OY7ALI7R7EMVCHRL, RERK Specimen Time required to
0T polish 30um
FRMEROWETHOREL RS 2HIZ, HETH800 . )
sintered 3 min
& #3000 E}ﬁb\(ﬁfﬁﬁ@%ﬁﬁ?iﬁﬁﬁ (SEM) ﬁ 7Zr-3Y
g&?i‘?k. FIg.G (ZSEMEEE%?‘. ZO)EE(ZE\' arc melted 12 min
FTEOWE, MERMCHEEPII-EVRISDOERL
BRVHDENB k. ZORVIEL, HEHS &Y FEOHK sintered 1 min
HNERZRDEEXSNS. BHll> XY LRSS Lr-8y _
B, HETOY A YEY FERCEESNORS 0% arc mei ted 7 min

ZERLADFESER, RAGVERIEL, ECH&RS

Fig.6 SEM micrographs of the pre-polished surface of various specimens: (a) arc-melted Zr-3Y ($800),
(b) arc-melted Zr-8Y (#3000), (c) sintered Zr-8Y (#800), (d) sintered Zr-3Y (#3000)

zmnss%:tm&OWEﬁﬁbnrh%t%ién #8300 CDEDIEIE2~3 umn, #3000T DEDIFEIL0.5~1.0
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Table T Typical condition for the operation of

the ion thinning apparatus

Primary Voltage 60~65 V
Secondary (High) Voltage 4~5 kV
Discharge Current 0.4~1.8 mA
Beem Current 20~60 pA
Vaccum ~5X10"*Torr
incident Beam Angle 60~70°
Diameter of Beam Exit @ 2.0 mm
Specimen Beam Exit Distance | 10~15 mm

Fig.7 Profile of the polished surface by
sputtering for 10h (Specimen:Zr-8Y)
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Fig.8 Optical micrograph of an ion sputtered

specimen (Zr-2Y)
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Fig.9 (a),(b) Electron micrographs of arc-melted Zr-2Y prepared by the present ion thinning apparatus
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