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Outline of Analysis and Testing in Kawasaki Steel Techno-research Corporation
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Synopsis :

The Chemical Analysis and physical Testing Center of Kawasaki Steel Techno-research
Corp. (KTEC) is engaged in the analysis and testing works to support the steel
production of Kawasaki Steel Corporation (KSC) and, in addition, the same analysis
and testing works from outside customers. The works of the Center cover the following
broad areas: (1) analysis of alloys, ores, environmental substances etc., (2) physical
properties testing such as surface analysis, examination of the cause of material defects,
etc., (3) material testing, (4) nondestructive inspection of machine parts, etc., (5) selling
of calibration samples for instrumental analysis, and,(6) technical support regarding
the analysis and testing. The work contents of the analysis and testing, equipment
installed and the characteristic techniques in the Center are introduced herein together

with recent actual examples.
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Fig. 1 Chemical Analysis and Physical Testing Center in
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Synopsis:

The Chemical Analysis and Physical Testing Center of Kawasaki
Steel Techno-research Corp. (KTEC) is engaged in the analysis and
testing works to support the steel production of Kawasaki Steel Cor-
poration (KSC) and, in addition, the same analysis and testing works
from outside customers. The works of the Center cover the follow-
ing broad areas: (1) analysis of alioys, ores, environmental sub-
stances etc., (2) physical properties testing such as surface analysis,
examination of the cause of material defects, etc., (3) material test-
ing, (4) nondestructive inspection of machine parts, etc., (5) sell-
ing of calibration samples for instrumental analysis, and (6) techni-
cal support regarding the analysis and testing,

The work contents of the analysis and testing, equipment installed
and the characteristic techniques in the Center are introduced herein

together with recent actual examples,
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Table 1 Main items of analysis and testing services in KTEC

Table 2 Main equipments for analysis and testing used in

KTEC
Items Contents ‘
Items Equipments for analysis and testin
Analysis Analysis of ferrous metals, ferroalloys, e Y &
nenferrous metals, alloys, minerals, Analysis Spectrophotometer
ceramics, fuels, oils, and fats . .
o . Atomic absorption spectrometer
Environmental | Analysis of atmosphere, water, dust, Inductively coupled plasma (ICP) atomic
analysis asbestos, and industrial waste emission spectrometer
— Photoelectric vacuum emission spectrometer
Physical Identification of material Yooy f P
properties x o ; . 1 break -ray lluorescence spectrometer
testing Xammathtll ol material breakage Glow-discharge atomic emission spectrometer
Surface analysis Carbon and sulfur anal
yzer
Observation of crystal structure Oxygen and nitrogen analyzer
Examination of excavation Hydrogen analyzer
Material Mechanical tests of steels, alloys, Environmental | Gas chromatograph
testing . plastics, and ceramics . analysis Ton chromatograph
Exposure test of atmospheric Total nitrogen analyzer in water
corrosion resistant steel COD Autoanalyzer
Nondestructive | Open inspection of tank (as chromatograph-mass spectrometer
inspection . . I
Defect inspection of welded joints Physical X-ray diffractometer
Inspection of machine parts lt)é;)tgerties X-ray microanalyzer (EPMA)
- B — Ing
Selling of Technical support of analysis and testing X-ray macroanalyzer
techniques Consulting for analysis and testing work X-ray photoelectron spectrometer
. I . Auger electon spectrometer {AES)
Selling of calibration samples for instrumen- )
tal analysis Secondary-ion mass spectrometer (SIMS)
. L Fourier-transform infrared absorption spectro-
Selling of analytical instruments meter (FT-IR)
Scanning electron microscope (SEM)
Transmission electron microscope (TEM)
AT 2w &N MRS, AT TR 2, - . Analytical electron microscope (AEM)
EHE SR, HEES, FLUvRENE, 7r1ves3, 220 Material Tensile testing machine
EOSF - RBAIN L TE oo, YHoBRNL ThCE LT testing Bend testing machine
HEL, 4 - REONSWEAEER D 558 b, Fpatpy impact testing machine
. . N ardness testing machine
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reep testing machine
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b, HECREYH-THEL, XtMoRE, FAEcHhset Magnetic flaw tester
PRV o e AR VRSO Eddy. tube tester
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Table 3 Examples of analysis executed in KTEC

Materials Contents of analysis
Ultra-high Metal component and impurity elements in
pure metals ultra-high pure metals such as Fe, Si, Ta,
Au, and Pt
Metals and Main elements and trace elements in Ti alloy,
alloys Mg alloy, Mo alloy, W alloy, and Pb alloy
Au, Ag and Pd in alloys for dental treatment
Oxygen and nitrogen in low boiling point metals
Rare earth Main elements and trace elements in magnetic
materials materials such as Sm-Co alloy and Nd alloy
Super conducting materials containing rare
earth elements
Various rare earth ores
Ceramics Main elements and trace elements in AlQ,
ceramics, Zr(; ceramics, and SigN, ceramics
Others Organic Ge in health food
Archaeological excavations
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Table 4 Examples of physical properties testing executed in
KTEC

Ttems ! Contents of physical properties testing

Chemical composition change in the direction
of thickness of film on steel plate surface

Abrormal phenomenon cccurred on the sur

face of printed wiring base

Surface state

Breakage and

Machine parts (shaft etc.) breakage

damage Machine parts damage in special atmosphere
Carrosion Machine parts corrosion
Plated steel corrosion
Alien Alien substance mixed in plastic product
substance Alien substance adhered to bearing
Others Properties of welded joints

Bonding strength of metallic parts with ad-
hesive
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Table 5 Outline of material testing and nondestructive inspec-
tion services in KTEC

Items Contents of testing

Mechanical
testing

Tensile test

High temperature tensile test
Bending test

Charpy impact test

Hardness test

Erichsen test

Conical cup test

Weld joint test

Fatigue test

Creep test

Metallography

Macro-structure measurement
Micro-structure measurement
Non-metallic inclusion measurement
Austenite grain size test

Ferrite grain size test

Corrosion test

Intergranular corrosion test (10% oxaric acid
tESt, HzSOrFEg (804)3 tESt, 65% HNOa
test, Hy50,-CuS0y, test)

Stress corrosion test

Nondestructive
inspection

Radiographic test
Ultrasonic test
Magnetic flaw test
Liquid penetrant test
Eddy tube test

Residual stress test
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Fig. 2 Block diagram of tube eddy testing

Toks, fodl, YEHBHEZF O b r v 7022 — ()
LU= = TR &SRR TS L i R i B S v,
REMOIEARE, LEF 7 v 1 ZOFA 7 —, BLBRBEREOH
HEEH R 2 v o - 2LV 742 4 ATHRETDE EMNT
&, At SEVCTEY SBT3,

FEBOMKEY Fig. 2icmd. AKEBE, ATHe L 2EEs
LBRIOMELRE = v Yo — s BB aRTE{ T LInL b,
BARBROBESHLERS, LEYABOCHETE, Lid
V7 aCHREREERFRTA L TES, 1 FhOmRE
T, BMEHRE 2~ IEM w3z 00T, #130% %Dy
THIC Lz Fho, AONERLETF - 20 Sha DT, Al
2T T LT EE,

2.5 #ifgiRsE

2.5.1 BESFOLHOBEARROER

B H e SRR LTw 3 TG, TR IEE
SRR EPHEX B FERARER RT3, 2hbD
GHEEYEL ERTS b, 88T, TRoSHEANSg
BB ER ORI ETH S,

BT, KEHERNLPOCEFEORE, PHEoBE, ®_BA
W AIRF A LEARCEE a0 RN o REEY
L LIE LT B,

Photo 1 yz 23E-cIH L 7 S58550 & A RIBB BT DT D48k
BHDHERTH, Yo 0k G2 i cmg b
Bz Eavbing,

Table 6 AR L SHEEZHELR T, SV ERNCHELL-SH
TREAHEREY & > HEARB Y = - - £ oMFE o
UCRHtT 2 2 20T & D, S cilss LR RERRE I, TTk
BELDOBIF A —H —THBIIRT WA,

2.5.2 HW%RE
(1) HEATOED

NI K Fr B LR X I BB i Y O RSSO
BAE, ThETHENEEOR - LECTREM A ETH
S fedy, EFPEBOSECLEREMCEATLS L5 -
e LiL, ZhbOnHREEEET o eE0hizfE
fixfiisnt o240, BELTH SEFZHROER
(oo Tk, BT, EFfhis8REFHEROER
wiEh L, HEilfEBERLT T3,
ERSEMEEYFRICEAT B YO LY, Y
DEMBEBEHERFCREL, SHELHORE, REROM®E
B, RETEOHFERE, 9\ 5 — 3 0fFMEEL It
FHMHIeHRE SRR T, Bl LR s e Te s
Tod, i, TTRBRELZEFEL VL E A LTIRH
R AZE L, BEEE, SETHoR THECUELT
Ly B0 A vF S v AR ITMREE R EIZE R T
FFNTU B,

= ARHT - BB AR oo, HENe

JIE RS Vol 21 No, 2 1989



76 Hik7 7 7 9 —Ficdsd 554 - shebo i

‘J“%i YH:‘-, %
s
‘._.' .'.' zﬁﬂilﬁé
J}:4

Upper : KTEC make (ductile cast irpn)

Lower : Furciygn make {cast iron)

Photo 1 Comparison of micro-structure of cast iron samples
between KTEC make and foreign make

Table 6 Main calibration sumples {or instrumental analysis and
their constituent elements

Kind of bdﬂlple | Constituent elements

Normal cast iron C, Si, Mn, P, b Al, Cu, Ni, Cr, Mo,

Alloy cast iron V, Ti, B, Pb, Sn, Sh, Zn, Ce, Ca, Mg,

Ductile cast iron Bi

Nickel alloy C, Si, Mn, P, 8, Al, Cu, Ni, Cr, Mo, V,

Copper alloy Nb, Ta, Ti, B, Fe, Co, Pb, As, Sn, Sh,
Zn, Ca, Mg, W
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