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Pinpoint High Spatial Resolution Analysis Technique on Material Surfaces
Using Focused Ion Beam Technique

iHF A0t KAWANO Takashi JFE ZF—)V  ZAF— VEFSEAT 2007 - WPEWEEES BAEOFZEE (IR - 4t (%)
WM $i% HAMADAEtsuo JFE ZF—)v  AF—VEF%EAT 2007 - WMEWFZEE  BAEOFZEE (RIERE) - k(%)
fEk ¥ SATO Kaoru JFE ZF—v  AF—VEFERT 04T - WEIFZEER SR - PhuD.

C: =

FEHRAF =24 (FIB) &, ABERHOBFEDOIS E MBI LM IR TE S0, F/ LV TRTNZ
IR RNT T 5 72 DICHR G HM CTH 2o AT, SEMEIRRE OMHTIZB T % FIB Bl O T 61 2 5
bo FHAIRFEKRBHIHICEL 2 PIRMSHO D - X0 m EiL, BESEHIER Sb MnFe)S DR Y > = 7
W& 2B RBMRA LD 72O TH L Z L%, FIBZFMLABHBHEICEVHSMI L. SiEEHTIE, i
WD o XMFICEREMHASWER SN %, A4 270% 0 TY v 7EICEBE VR v MEFIZE 5T
RIL, 20X ROMEED S GAMOAELRBEDOTERNTH S LHEE L7,

Abstract:

Focused ion beam (FIB) is a powerful technique for nano-level analysis on local structures of material surfaces,
because it allows us to make a sample of the specific point on sample surfaces. In this paper, the results of cross-
sectional analysis of steel surfaces using FIB are presented. It is revealed that the promotion in galvannealing
reaction on the thiourea treated P-added steel is due to the formation of fine grain structures in surface region
caused by a pinning effect of (Mn,Fe)S particles formed during annealing. It is found that initial alloys formed in the

galvanizing processes on Si-added steel have partly peculiar shape and phase. It is suggested that these initial alloys

prevent the following galvannealing reaction.

1. 3U&IC

SRIM Rt oKL, BRI —LKE T,
<*A A= MU ENLTFOF —5—"TlZ, HMfk TEIK
FKWE 2 LA 5 2 S, Kk ZNIED
L L ORI T A AL, T XD B
LAY AR GO TRMOEREZILRET 2LENH D, £
7o, —HRICEKTEE S - TH, REICHN TV EW2T T
%, FEHERBELWEHBILO X512, HAHREORESH
W GOEmPLEERLZENS L, KNS T
137 K KRB OWIH 105 S OBEL AT K TH 5o

W4Tk, RMWERLEROHENG2%10nm b L <
FENLUTOF—F—DEE, K& THMET %
F—ANLL o TRBY, EBETHME (TEM) 2L

KEOWMMBER M AEEEEZE L TV, L LAA
B, BB X DI, BRI R RTINS &2
FTLIH—LIFEZRT, RHOLOMBEZ RS L 0B
BHENPRKRESRR LD S, L, HEFOH TEM
TV ARMEZBELLZOTIE, K2 RTHEZRT
ThHbo L7ch>T, HEMNERNEER» S 2ELHIRL:
LT, FEOBHTREHEE R LN 2 D Rl
X% 570,

Wi R EE ] O R ES i & LCid, BemifEEs:, £ 4
VB, VR T I s a0 b —LERENP TN,
UKL, AWCHY 1P 5 FIB i, AEREOFE
O EZ NG LI, 3y PRI ETH 5 2 &
PERRKOFFETH 5. RITl, SEMEERE OB
3%, FIBEMOWEHEHFEICOCTHILL, EROM B
FHCEH L7282 /805 %,



FIB (EHA F v E—2) ZFMLAMEREOY VR4 2 Nl

2. FIB Hiff
2.1 MHEEREBHITO/-HO FIBINL

FIB Hi1%, Yo B8RS O A BT 0 720 Ol
MILEELTHWOENADDTHo72h, ZDf%k, TEM iRk
BHERDE L COIRH A EHIFE D 58 Tl ¥ - 720 JFE
AF =)V TIE, SREIHR IR OMEHT I FIB Hifii 2 35 H L <
Wb, FIBHMZ2MMTAZ LT, XBOEHTHHEED
TSR LT, A A 4 v BEMEE (SIM) <2 A T B
(SEM) TOERBW HBIZ O 20 0RFM T, B X OWih
TEM BIZEHORE 2 (F 3 2 Z L 2SI RETH %o

FIB 47 % #)JH L T SIM % SEM THBM #2179
B5i%, BOX M L%479. Photo 1 |2 BOX I LO—# %R
o BRI 45° WO M THEITH Y, LEMAH S FRmIx L
TA5° DAETAF Y E— L2 WL, 728 2 I3HB L)
MOHBIEEIT) . TN, HAEY, 3RS U CRmiE
EARRMTEOMETIT I RALH L, D EolEicky,
HEYIC X > Tid, TEM BB E THEELALTHHaIcEBE
DOWIHBILE21T) T EHTE %,

22 wqaayFTYLTE

BOX Il - Wr i @ SEM #81%% Tl 22 [ 53 fiRE 254143 T,
X0 M 2 f R MR O BILE, o, b L IXE R
W2 X Bk A RS AT S L B R A0, W TEM IC & %
AN %47 9o FIB I LT TEM RF 2 /E 85 2354, M
DEEE TIX FIB M TG - TR Z2HHHEE T T/HEL
FTAHRMILELETH 7205, 470y v 7)) v 7En
BIHZED, BiMIALTH Y IV eHEICEAL, FH
FTHETPSEBEF YT T ETIIENTEL LI
ol A4 70¥ 7T U FFEIONTIE, TTICEL
DFFHD D B0, S TIRAMAHITEEL, UT
I LT THEOMED A% RT .

(1) FHTBE (o7 v ZHEE) 12h— R U ARERE
AT Do
(2) VY TINHRHFO—HERLTY 7Y ¥ 75k JE

B o of i
. SEM observation

Direction of | e 7
ion beam

= [ o e —=
| Cdeposit . e
B pe—————

— 100 um £

Photo 1 Example of micro-fabrication with FIB for cross
sectional observation
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Photo 2 SEM image of surface of thiourea treated steel
showing the presence of fine-grain at the surface

Photo 3  Cross-sectional scanning ion microscopy image of
thiourea treated steel” (RD: Rolling direction)
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Photo 4 Cross-sectional TEM image of surface of thiourea treated steel showing the presence of fine-grained region at the
surface? (Arrows show the fine particles in grain boundaries.)
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Photo 6 (a) SEM image of initial alloy (White line shows
the region for micro-sampling with FIB for TEM
observation.) and (b) Cross-sectional TEM image of
initial alloys
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