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Selective Visualization Techniques
for Surface and Microstructure of Steel Products
by Scanning Electron Microscopy
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Abstract:

JFE Steel has developed observation techniques utilizing scanning electron microscopy (SEM) and their application
to steel products. An appropriate selection of SEM conditions and detectors achieves selective imaging of surface
information such as the chemical state, topography, mean atomic number, and crystallography. Elemental analyses
under low primary electron energy improve spatial resolution and moreover enable characterization of chemical
states. A combination of these techniques improves understanding of the relationship between the microstructures

and important properties of steel products and can serve as a lodestar for the design and development of novel

materials.
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Photo 3 Backscattered electron (BSE) images of the cross
section of heat-treated low carbon steel obtained with
different take-off angles(6s)®? (The primary energy
of incident electron (Ep) was 5 keV from the same
area.)
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Photo 4 Backscattered electron (BSE) images of a complex
phase steel taken at different take-off angles (6s) from
the same area'® (The primary energy of incident
electron (Ep) was 15 keV. Kaoru Sato, Hitoshi
Sueyoshi and Katsumi Yamada, Characterization of
complex phase steel using backscattered electron
images with controlled collection angles, Microscopy,
2015, Vol. 64, No. 5, 300, by permission of The
Japanese Society of Microscopy.)

BIFSZeic& ), MDY 4 X200, 5% %R
WEIENTED,

BE - -HOTMMPHLIVIAY SR FTHESNLD
i3, FrrVrrarrs2RPERFL (K1BR), FMH
WZEETUE 2 2202 > MOFHINES O R B4 1 e i i 4% 12
#lA L 72 BSE O ZEFGELAIR P EFA S b 7cv e EZ LN
5, 17 L, CORMETFTIRKLISRT &I v 2
e sicd, KO MMBEOILKKIZIRT &5, MAHEN
D7 2RO S UIAHIE Y 72 5,

Z0EIIE, av I A MERX =X ADBRIZEEO W
T, IR BRI PMHER 2 BN 2 2 v T, SEIMR
D2y ufiky, WEWARr— VL > IT, FHCiEZ 5 2
CHSAIREY 2 %, 3 HITIE, SHHROEEMNT L ITHEY 2 0,
PRV E O IR 2 A8 w2152 2 e TE 5,

4. ENREE TOTTED M

SEM (2 817 5 Rtk X2 Rl L 7c RS oo i,
WH, TRvE -0 X YR (EDS) TitihbinT
W5, AIMEHEE SEM (K5kV) 12X, TR TI1E
% 2 X DREET & - 7e RE OTEIR Y BUE & 5 22 R o0 iR
BECTHBRT 2 ZeHAlEe ko, —J7T, SRS RID
SEM-EDS 73#7 Clg, Brc#n 5 3d BREITEO Ky v
2720, HIZEp>10keV THIES N T A2, L LD S,
O &I BEMETIE, AFEFEEROROEE  TRA
L, FEXBomibifEs»s 7 sn s -2 -2 5,

JFE $# No. 37 (2016 4£ 2 H)



AR AR 2 B U 7c SRS - ko W BT E

50 nm 20 nm

(a) Secondary electron (SE) image (b) SE image of a 13 nm sized
of a 49 nm size d carbide carbide
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(c) Mo-L transition edge sensor (TES) spectra
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Fig.2 Secondary electron (SE) images and Mo-L transition
edge sensor (TES) spectra of fine carbides in a high
strength steel'” (The primary energy of incident
electron (Ep) was 5 keV.)
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(b) Fe-L transition edge sensor (TES) spectra
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Fig.3 Backscattered electron (BSE) image and Fe-L transition
edge sensor (TES) spectra of cross-section of hot-rolled
steel” (The primary energy of incident electron (Ep) was
5keV.)
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