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Abstract:

Chemical composition of steel products is determined at steelmaking process. In general, time required for the
analysis needs to be as fast as possible, because it affects productivity and manufacturing cost. In JFE Steel, on-site
analysis using laser induced breakdown spectroscopy (LIBS) for the determination of C concentration in steel has
been examined. There was a good linear relationship between C/Fe emission intensity ratio and C/Fe concentration
ratio in the samples. Possibilities of on-site analytical system which do not need large-scale pretreatment instruments
were obtained. The investigation of on-line analysis of Mn concentration in molten steel has also been conducted. As

the amount of Mn vapor was proportional to Mn concentration in molten steel, it could be directly determined by

atomic absorption spectrometry.

1. S
WO EET 2 DM T ot 2 TH 5, K,
SEAE SRR O S TERE IR, KD REICR Y R a v
FE— VT B D EEIE 5T E, BRI 3
friAr 2368 (RH) 25 ¥ L7c 2 IS TR TPk s s 93,
ALY AR ELE o 2 FREPEIEICER T A 2 e e
5, TREDHII LTI E O ONTREE ¢ ¢ IR b 24
BWCHb, ZDIzD, ZILZEDERFIHTH A HE 2 a8 AT
Fike L, #EX ML XRE) 28— 7 [REFTE
DEHRECERA > b3y 7, QR EDBHV LN TET,
S TR B TR L 7GR 2, KOS Tt
23k o PRI T E I T 2 ko R TlE, AHTHEDS
74— KNy 2 3N5 FTICRIKTY 59~10 D REEZEORE
MEET 22, SHEHEBIC L - T3S 5% 5 0HiRRE
FifEER 3N 5,

TIHHED 7 4 — K3y 2WER 2/ 52 FE e LTUE, 7
Wra&E o O EEH IR O R IR Rk 72 ¥, RIS IRERT & 54

2015 45 7 A 30 HZA)

Copyright © 2016 JFE Steel Corporation. All Rights Reserved.

T 3hE, WD R IGR 2 oirEE sy b3
% F CO—EHO LRI & K3 2 FEO —o03F 2 6
N, 1o ZIE, WS SISO FICRIET 5 T4
A RO FBRERERL v, HGY O aiE
SR 2 0% 3 2 B 2 W T 3 2 7o o RERT R O R R A
3<, XRF, QVRL—¥ 77— ar-BlfEin 75 2=
R (LAICP-AES) &7z d >4 ks
Brshcar Y,

QV 32 el - BIEEIC O T E 505, R L
R RANTEPRETH Y, F >34 MEIZERL T3t
ELSE T ORI i 2 Ot T 2 0ED H 5. UK
L, V=& 7TL—2 %Y (Laser Induced
Breakdown Spectroscopy: LIBS) 1, @S /v¥—0D/ v
AU —HF &bkl o RmICEIRS L, FR LI 75X
< HIZ B 3 I FORIEFRCIRE 2 003 5 2 ¢ Tk
RO E 0T 2 FiETH 5, LIBS IV ikl
HREEE L HEY LRV TA > H A4 FOWICEIT 3 X
Uy FHREIW,

—H T, MRERIT 2 0EBDR AT 4 T,
g 7R RIBVT IR LI PRAEL LWz,



TR T n e 2D ODA YA ko A>T 4 T

<2 b MERS 2 L ORISR S L TFIETH 2 Y, K,
EARREIZ & 2 VA 2 TRt e Ly tudze o3, S8
DIzOIIFTr =7 ) > 7 EOFEI K SV, JFE 2 F—
VT, EMERDINETH I A > T4 ke LTo
Bt b 2 SNTE R TIEE Y B L, AR L
1F1E T % Mn ZZ% 2 E S e U fc B E S50 M 217
oTwa PP KT Mn 258 Y Lot > 54 >0k
DOAREMEIC DWW TR T 2,

2. LIBS IC & B8 CBEDIRSHT
2.1 RER

211 EE
LIBS T L7 EOMK B 1IIRT, L —¥iF
LOTISTII Ltd. #o Q 21 v FFIRKZ 7 /v 2 Nd: YAG
L—4 (LS2131D) Z{HH L7zo ~v FNIZ 2 X0 YAG v v
FY R LML TB Y, L—¥ v 20RGRR (&%
TV 2 [EGE DPIEIRR) %2252 ¢ TE 5, L=
DWEIZ1064nm B & T 532nm, FFEICEITSE 1,9v2
bz Y OIRKTZFNVF—IZ, ZNZFN100m] B &L T 50m]

Depth: Monitor
0-5% Computer
% Laser head
Echelle ICCD
Height: spectrometer Detector
1.O0m Sample
Moyeable stage
Laser Laser
control unit cooling unit
- O Width: 1.2 m HQ

K1 LBS AT LDIERE

Fig.1 Schematic diagram of laser induced breakdown
spectroscopy (LIBS) system 9

THb, FENE, DPREEE 0~30us, L—H D v 25D
KL% 10Hz ¥ L7z, & — L3S 250 mm DL > 2T
HOtL, WEiR T — FoRRERRIC IR L, Al —
DT =@ "o 2HE 2 - R HEHL, L—
TR Lol e BEi S e, L—FIRETAERL
o7 X=ytiE, Vs e MimsEr HA S b O
REHOTOMERRITE Tz, R o =
T VY, YRR T R v (B BID A X =4
> 737747 CCD (ICCD) #ii#s iStar (DH720-18F-03)
PENEFNEHLI, L—FRERD QA1 v FOESE
AEERE Y A7 LTICCD MiHaRic AL, btx4 2 2'%
THEE LT, 2 VvZHOLV—=FRIRICBIIZ2 Q21 v F1E
B2 MVHFTEL, 2usth DL R BRIA L CEEREM 2
0us ¥ L7z, C, Fe® iz iE, %7 # 41 193.09 nm,
195.78 nm DFIEARE 72,
212 fER

&’ 1 R HBIREREEEYIE & H\>, LIBS TOHTHSIE
REMI L7 70, SSAPRESR O A 2> O BRI L 7o TR
Hratkl e VT, QV Ity Ok 21778 5 72,

22 BREER

221 Z7IWNIVAERSIRERE (DP kR DORE

WE1064nm, Tx/VF—100m] DL —H V2 &2 Hw
TDPHRZZL SR B2 IR Y. DP Rk H
10 ps DU IC 72 5 ¥ FGBED L, Fe, C¥ b 2us ¥ L
TG EICRAIOCRENE LN, 72, DPRIKEH 2 us
DOEFOFEIRELL, DPRIMEOus, T75H 5, 200D/ VAL —
FRERES L2 HE LD v 2 2R L 7c, DP R
W& D FERENIZET 201, 2[FO L —FHREIIE LT,
DForsiczaxvEF—oflibnman»ZibtL Twaizdy
EZoNb, 1IAHOL =¥ VR 2 ibRR ISR T 5 ¥,
SRR BTN =R Vv F = DHEASINTT 7 2= »%
U, AR ZRDPBIFICI 5, HWVT2RIEHD L =93
NWADHER SN Y, ZOZXNVF—1ZELLTIHE®
L —H OV A TH L 12RO 7 7 X< O FnEz {f
b, LEIHOL —HF VR TRELT 75 A< ORIRS
KL T8 Y DIRRBICIRIZ L3 O, DPRRE 23 &
22 2BHOLV = V2D 32 v —DIRFERICES
T AENEGNET 700, FREPELT I eEZLN

K1 HEEREHEEME AR
Table 1 Chemical composition of Certified Reference Materials (CRMs)

Sample number C Si Mn P S Cu Ni Cr Mo
JSS 420-9 0.10 0.021 0.42 0.031 — 0.11 0.15 0.055 0.017
JSS 430-9 0.20 0.11 0.52 0.030 0.032 0.10 0.054 0.10 0.012
JSS 440-9 0.39 0.25 0.52 0.020 0.020 0.085 0.052 0.10 0.010
JSS 461-9 0.77 0.25 0.52 0.022 0.020 0.085 0.033 0.043 0.011

JSS: Japanese Steel Standard
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