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Reduction of Chemical Analysis Time in Ladle Refining Process
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2 KA ENodiEicMY 2ERE Table 1 Analytical conditions of emission
) . spectrometer (D-700V)
2. 1. BMRELI LS EE
g o o e 1 _ Dimension 1300(W]1#1150([D]*1530[H) (mm)
R, HAY v - v a7y v 8D =70 o 0 750 (nm)
O VEI Al L. & dfkkk% Tablel IKin L 7 Reciprocal linear 0.52 (nm/mm)
. . b dispersion
AP S B, 15T, A 1TIRNKK  yeiength 168 - 500 (nm)
CRITE U e = 2 L F — 53 T 28 18 R F8 0 4356 40 7 v Element C.Si,Mn, P, S, Cu, Ni,Cr, Mo, V, Ti

B, Nb, Ca, AL ¢*"
™ ERMLTEL, BAUBLEALRTEAL O

N BTAETH B, FLAREBRIRIESZD T
FTHbLLRABBENME» S -8 A -+
NDORITFICHBEL 70

(*¥1) Soluble-aluminum and total-aluminum are de-
termined by alternately charge conversion system.

Table 2 Detection limit of emission spectrometer (D-700V)

_ Analytical Concentration Detection limit (%)

wic, KEFBORHMRA % Table2iT /R Element line (nm) range (%) D-700V  Ref. (JIS)

. c 193.0 0.01 -0.5 0.0033(>) 0.0026
o’ I Ho vl (9) 3
Lo A1 OSBHTERI. T 1SE < Si 212.9 0.01 - 0.7 0.0008  0.0017
12308.2nm ZflVwTWVwWA e LT, K Mn 293.3 0.01 - 1.6 0.0003 0.0018
- ) . P 178. 2 0.001 - 0.05 0.00039  0.00054
EBEBCRLGFTHROBLENILKRMN/PIT W $ 180.7(X2)  0.001 ~ 0.0§ 0.00030  0.00032
s 1 _ Cu 327. 4 0.01 -0.5 0.0007  0.0007
396.1nm & L 7o fLocHIBI 1 SO Ni 231.6 0.01 - 0.5 0.0008  0.0012
— X Ry P EEILE L fe A, cr 267.17 0.01 - 1.5 0.0009  0.0014
e A o g ] ) Mo 202.0 0.0t - 0.5 0.0007  0.0010
REMBRUOUBEEMEINMMRLLTSE v 311. 0 0.001 - 0.1 0.0003  0.0006
. t =t )] [ SoOffikcil~. B% Ti 337.2 0.001 - 0.1 0.0001 0.0004
D, BLRF fi i< B 182. 6 0.0001- 0.005  0.00017(>)0.00014
FARBIFTRERVEOSNLTYL % Nb 319.4 0.001 - 0.1 0.0005  0.0030
Ca 393.3 0.0001- 0.003  0.00017 =-——-ov
T-Al  396.1 0.001 - 0.1 0.0010  0.0025¢ "
2 2. WuTY s s-Al  396.1 0.001 - 0.1 0.0010  —--—-—-
ﬁ}fﬁ “91@ 7 4 — Fox oy 2l ”,l]x&’gj 4 (¥1)Analytical line is 308.22 nm.
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(A)Block Sample

30mm

(B)Disk Sample

50mm

(C)Pin Sample
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Table 3  Comparison of character of 3 type samples
Cooling| Handling| Cutting| Surface for| Segregation| Sampling| Total
Sample type speed time analysis cost evaluation
Conventional type X O x © Q O A
New disk type O Q © © (@) O @)
New pin type Q (@) O X (@) © @)

©:excellent

QO:good A:fair

X :poor
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2. 3. 2EHHAHARER

B L7+ 27 R oFUNoLEULEToIRRIRAHMEEOD LIcBEE., R — FFEy v
2T FroFrrEgEBHL NAVFHERSBIL FroFrrE2ALTHETS S
B Ui 3O0MTHO S5mmBERMIUIN L. Bl oeofb, vy FY) vz
BDLILYDH A 2 NVI A ATH>T0o WESLIIFE., Si CH. 7N F HRikk WY fE I
BOMANDMcENLTE D, #6 0FDZ r ~ &Il L 7o

2. 4. —IEREBREK Y X T 4
Bk, BMTTFINS O

Eho-1-RE 51 O F 5% E % [ Registration of reference materials(RM s) in the table J
AL EHTET 5T AL [ Measurement of intensity ratio(iR) of RM's 1
. e —_ 2 i \!/
fERk ¥ 2 7 & &BFE L 7o ] Calculation of average IR of standardization samples ]
M ZFig. 2 /R L o 12 N
) | Calculation of standardized IR of RM's |
#EAE o B, UL N
?KJH & iy "t‘ i ’;’UH AN l Fitting a regression .line of binary calibration curves ]
T R R = e
DEIIERBEEILHAR. & | Calculation of correction factors(Li-j) for the line overlap of element j ]
. _ N
O BRI R A RSOTT AT R R r Calculation of presumed basic values from standard values and Li-j 4]
RE I DIk DKL, — N 2 I
[ Fitting a regression line of presumed basic calibration curves ]
& ST, M BT AT A8 GOk
BTk, HilFFEEER Fig.2 Procedure of automatic calibration
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5 0 igBigic i bkl omEILERML., 50 0 WM IcWRALE. 27 v F, vy XFOD
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BMERY 7r o7 2REEEZ &I, BHONMIKHRRODVTEE(LOFEEMELL OFHE
Ea e oMmEILo B, REERBHROMGENK. ER0MEGRHOFL. MEFEEESEMED
RO, RUORMEMc L I2RBBOMIKETCLAWTRET § %, K¥ R 7 40 B
B, v arEMuwTl AaxH (ALEBHRL) oA HalTd - 1o

2. 5. OMEHEOEH
HHOEMWHE%E Tabled
KR Ltoe 1 HI1 B DEHEAL

Table 4 Procedure of maintenance of instrument

% ﬁ W Ejig “Z {/_{;: ﬁ adF = [tem Content Frequency
w 7 % IT 9. REIZIZOF Y 7 b Standardiéation Standardization coefficient(a) check oﬁce/oay
R 0T, BEEIME v oo insenstor evoek ond rmge of  Buarr
ﬁ*l EMWTHETY. 2 Total check g:zl;z:;:k(::?i: the analitical lab. ;::gzgn

#EROF = v 7% v 7 PiC
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BBBICHBFEECR TCHISHMELER 2AMNOFBERL LD F = v 7%21T5% F—2 10
Frew 2l Ty 7 belBSTEYY - LBAUAITEBIRTIOR y Fxy2R2iTH58L
Lfeo AYX 70 BE. —HBREBEKR Y ZF 20, ZROFERFAMEET
BBl T EMWaAfgEE Ll dThd, ChoDF—sEMicLd, AL —25ick 3
M BR/PRE L. DNFEXOXBRACOMMICONMENITA 3 X S5ICH - o

3. HE

FaZR7H . TOoHBHAMNLEEOMNIE. RURLOHOWEE L2 RIBMIEE LA EiICL
5, BROANMEBHOEHKMRETableSICR Lo HERFER T o v 7 XKW BISH, WMo L
Vi, [IEXERCALKRE. Sty s —To2HEHAMAY. S BERORXOTIEZES
fod, DHHERMHEE T4 1 OBBETHS W, FiILWHEicLsE, REUNMKRUORXET
BREMAE ST, AH RHEROLL. 2HHF 4 2 7 RE T, O EPR0E%OT
Beuap, mimi, AHEROWLEMOEHEUNRGED., YTV v 7B THroERMMW R
TOEEBEHPLI 6 0 &id-foe TRbB, AilT25 0 OBEHBBTRE &R - 120

Table § Comparison of time for analysis

Method Cooling——Handling—»Cutting—»Handring—-'Transfler—'Cutting*Grinding—-Analysis Total
(*1) (Cooling) time

Conventional method 60 + 20 + 60 + 30 + 60 + 60 + 60 + 60 410 sec
New method 30 + 10+ 60 + 60 160 sec

(*#1)From RH degasser to analytical lab.

Pro#RIo, NKKEEHSGHTTIFATCIOoHEEMOWTRI I v & 2 To WML 40
M, MWHBEORBESAMLTVS, TORRBRABAER T2 v s YRR FFy viKEBLT
W B,

(1 9 88 FHHMBARNMMAKEILT—HBRE)

<BEXM>

(DN, RBEITXR SIHER HUrfb¥E 37 (1988) T133

(DEAFE, HifEtka SHEYV THRFT MEBE e+ 2 (1989) 573

BMEFHA BAE LERAX Hivfbs¥ 37 (1988) T163

(DLIGE— WS AEEE SVt 371 (1988) T157

(EFR, =SHERE LHEMEY, S0t 38 (1989) 486

(6)TZX—, /NEFEEK AFEEXR KBTWMILT &M 17 (1991) 1874

(ML LHE FAHBME— B, FEFN, FibY HmiEk #EWm 17 (1991)

1868
(B)FKHEF A, WIFIK, FEMHE SOmME (AERSE FEIRE BAMBERR 9
(1983) 88

(9)J1S G 1253(1983)



