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Synopsis:

An overview is presented regarding the current trends in the tech-
nology of chemical and physical analyses at Kawasaki Steel, which
ure contributing to research and development of steel and new mate-
rials. Advanced and complicated needs for material research have
caused progress in the techniques of elemental, phase, surface and
microstructual asalyses. Many methods including ICP, GDS and
SIMS have been established successfully and applied in combination
to the characterization of various materials, resulting in the devel-
opment and improvement of our products and manufacturing proc-
esses. Future requisites for further technological progress in chem-
icat and physical analyses are also mentioned, which include perfec-
tion of fundamental techniques, improvement of both hardware and

software in analytical measurements and data processing.
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Table 1 Qutline of analysis methods

Title of method

Principle or procedure

Application

Atomic Absorption Spectrometry
(AAS, ET-AAS)

Acid digestion and measurement of absorption spectrum

Elemental analysis

Electrolysis in Non-Aqueous Solvent

Separation by electrolysis and chemical analysis

Phase analysis and
state analysis

Ion-Chromatography

Separation by absorbent in elution and detect

State analysis

Atomic Emission Spectrometry (AES) Spark exitation and measurement of emission spectrum
Inductively Coupied Plasma-Atomic Acid digestion, exitation in Ar plasma and measure-
Emission Spectrometry (ICP-AES) ment of emission spectrum
Elemental analysis
Inductively Coupled Plasma-Mass Acid digestion, exitation in Ar plasma and mass analy-
Spectrometry (ICP-MS) sis of ion
X-Ray Fluorescent Spectrometry (XRF) X-ray irradiation and measurement of fluorescent X-ray
Electron Probe Micro Analysis (EPMA) Electron beam irradiation, measurement of fluorescent Elementa] analysis and
X-ray and image analysis state analysis
Infrared Absorption Spectroscopy Infrared irradiation and measurement of rotation- Organic analysis and
(FT-IR, IR) vibration spectrum elemental analysis (C, O)
Liquid-Chromatography (HPLC, LC) Separation by absorbent in liquid and detection
Gas-Chromatography (GC) Separation by absorbent in carrier gas and detection

Gaschromatography-Mass Spectroscopy
(GC-MS)

Separation by GC and mass analysis of molecule ion

Measurement of nuclear magnetic resonance-spectrum

(Organic analysis

Nauclear Magnetic Resonance (NMR) in magnetic field
Ton Mictoprobe Mass Acalysis  (IMMA) | Sputering foniztion (high evergy) and mass andlysi

Surface analysis {elemental}
Secondary Ton Mass Spectroscopy (SIMS) i;:]uttermg ionization and mass analysis of secondary
Auger Elcctron Spectroscopy (AES) giicti?; beam irradiation and energy analysis of Auger

Surface analysis {state)
X-Ray Photoemission Spectrometry  (XPS) K-ray irradiation and energy analysis of photo electron

Laser-Raman Spectroscopy

Laser irradiation and measurement of Raman spectrum

Surface analysis (organic)

Glow Discharge Emission Spectroscopy
(GDS)

Sputtering exitation and measurement of emission
spectrum

Surface analysis (elemental)

Transmission Electron Microscopy
(TEM, STEM)

Magnified image of diffraction and transmission of
electron

Scanning Electron Microscopy (SEM)

Magnified image of secondary and backscattering
electron

Microstructural analysis

Analytical Electron Microscopy (AEM)

STEM with energy dispersive X-ray spectrometer and
electron energy loss spectrometer

Microstructural analysis
and elemental analysis

High Voltage Electron Microscopy (HVEM)

High voltage TEM

Microstructural analysis

X-Ray Diffractmetry (XRD)

X-ray diffraction by crystal lattice

Phase and state analysis

Analysis of Mossbauer Effect

7 ray irradiation and analysis of resonance absorption
spectrum

State analysis

Pole Figure Method

Crystal projection of X-ray diffraction

Microstructural analysis

R EER Vol 21 No. 2 1959




THE R o B OB N 57

RIVRTCREIRIOT, TESMITFE - BFO~—2 k1
Bo SRS ISt A TRERAFER, E Lk X 5w BE S
&, BETRAEE, RBXSESNE, BEXMSWESToERE S
2 TKD, Thfh JISEE LTHEBLIR T3, LvL, B
R BLE AT O, HRRoRERCE-, T~ xEo
i BEGAABASH, BEESO= - XEEh, JIS
BRI CHAATERLS LT unh, iy, Sivao—, PillkL
SEBMEREIC RGO, SRR L DR BRSO
BEFINTL S,

Fig 1 w3 el F ke >uCHABREGE & 5 RBEY 27
Liz, #Bs JUBMESL RESESTFECBR T2 HERES
I3 A=FERSkAEE (ICP) L k14 v BESHE (SIMS)
FHRLEHERIGEA TS,

SLFENERICAHTE, Lt BREOEVICP Tit, ¥,
KBBMB YY) avB 0T 7 74 v 25 & 5 7 AhORMMAH
BRENBRIATVD, i, w1 27efvi.rva viEOHA
CLAEMTHE B P oMY, BHEFEYAGCIEEFARCH
R X AMBELRS 2, Bl L S ORE - SREBRELLE L
S, ppm LW LILERDTOBREEATESh? 15 eksT
Wh,

BEESIEE LCRLBEAIR T2 08 SIMS ¢ 5, 29
FHL Lpm BE LGS O0, ppb LA DE - REXYHE T
G, BIHEOTMM R LT F—2v F O KSR R L
ThBh, FERETiE, Cs 44 w0, REROHBRLIICILY
Fr—VFVT7 o 7 LIcEBEY A SNTRKY, ToFRE ETE
TEHLILD ETFHEIRD,

BF AR OFRMYFH T, FABRMECLSC O 0ERLEF
FLTB 05 SIMS ERABCHEESE OBRIREL /v T B,

BEESH TR, EEoSRFREmLT, MY BNERE
OURHFEHE XS TR FE LR T AT
o LvL, #EERIVCEE EOMiINAE  —BEChvy, MEL
BRECHREINEY - AT LEHE K G2 LTFHER
Ly e Ch, ICP-EEAWER, RE0EHBN LA VD
T, SEREEBRADHELZEDLIThiE R bmv,

100 mm |-
N Chemical analysis
N
W0mmpE —~7—777 ot i
Emissicn —ls z )9 s
% Spectrametry L - ]
b Immk ~ ~. 77
E S A
G
g 100um EPMAL  #-AES
= SIMS N0
g 10 um - <
: e
g 77
< lum p-
AEM
0.1 am - ¥
(PR VU Y SOUN S H N S
107% 1077 107° 1073 1074 107% 1072 107 ] 10 107
{1 ppb) (1 ppm)
Content (%z)

Fig. 1 Analytical range of various methods
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