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Measure of oxide cleanliness : total oxygen

Normal grades : <30 ppm : OK ; >40 ppm : downgraded

Cleanliness Requirements for Various Steel Products

ot o Maximum residual content Maximum NMI size

Line pipe Total 0: 30 ppm N :30 ppm 100 pm
Deep drawn sheet Total O : 25 ppm N:30 ppm 100 pm

Heavy plate Total 0: 20 ppm N:30 ppm Cluster : 100 pm

Single : 20 pm

Drawn & Ironed can Total 0: 20 ppm N :30 ppm 20 pm
Wire Total 0:30 ppm N:60 ppm 20 pm

Tyre Cord Total 0: 15 ppm N :40 ppm 15 pm k
Ball Bearing Total 0: 10 ppm 15 pym

gCsQaeDQ.KQpCoeQDCQDmMeQMpD.MaQlih. eEKEQIQmMyQDCayQTC.QKCoeQ,.M-DiDMD
C-QDmeQyille e-DQKDeeaQM11aipMDiC-KLQIQmM0eQDCayQTC.QMDQDmeQ0e TQ5ehi--
MQ,.MaiDT Q Cl1QKDeea QiK Qyeli-ey QiD QiK Q 5MKipMaaT Q pC-IC oM-pe Q DC Q M11aip!
yille e-DQKDeeaQ1 Cy.pDKQM eQ5MKipMaaTQoeM-DQIC Qyille e-DQM11aipMDiC-KLQIQ:
DmMDQDCDMaQCqThe-QiKQMQoeMK. eQCIQCqiyeQpaeM-ai-eKKQiKQ0e TQio1C DM-D¢

gCsLQi-Q-C oMaQh MyeKQCIQKDeeaQ-CsQsmipmQM eQ0e TQKD i-he-DQilQDmeQDCD!
DmM-QiQ110QseQ.K.MaaT QDmi-QDmMD QDmeQKDeeaQiKEQDmMMD QoeM-KLQDmeQ,.
DmiK QsiaaQ IMKKQDmeQDeKDQIC QDmeQ-C oMaQM11aipMDiC-KQCIQKDeeaQuCL(
,»MaiDTQCIQKDeeaQseQMaaCsQDmeQKDeeaQDCQIMKKQIC QDmeQ-egDQaeleaQCIQ1 C
ClIQDCDMaQCqThe-QiKQoC eQDmM-QtQ110QsmMDQyCQTC.QyCQseQyCs-h MyeQDmeQ
seQ.KeQDmeQKDeeaQ-CDQIC QDmiKQ-C oMaQM11aipMDiC-KLQ5.DQIC QKCoeQi-le iC
mMo0e Q DCay QeM aie QuCL QM QyepiKiC- QiK Q DMi- Q5MKey Q C-QDCDMa Q CqThe- Qs
paeM-ai-eKKQaeleaQCIlQCqgiyeQpaeM-ai-eKKQae0eaQCIlQKDeeal



gCsLQaeDQ.KQhCQDm C.hmQC QKeeQaCCRQi-DCQsmMDQM eQDmeQpaeM-ai-eKKQ e,.i
KDeeaQ1 Cy.pDKQyele-yi-hQC-QDmeQM11aipMDiC-KQuCLQIQmM0eQDMaéyQC.DQDme
DmeQoi-i0.0Q eKiy.MaQpC-De-DEQDmMMDQoeM-KLQDmeQeaeoe-DQIQCqThe-Q-iD Che-QN
KieQClQDmeQglQoMgio.oQKieQme eQMaKCQseQmM0eQDMaéyQMS5C.DQDmeQoMgio.oQ
iKQDCae M5aeQ5eTC-yQDmMDQiDQiKQ-CDQDCae M5aeQ

uCLQaeDQ.KQpCoeQDCQiolC DM-DQKDeeaQ1 Cy.pDQai-eQ1lileQKDeeaQTC.QHCsQKDe¢
smipm QiK Q.KeyQIC QoMi-hQ5ihQ1i1leKQIC Q1 CpeKKi-hQCIQIC y.aCQD M-K1C DMDi
D M-K1C DMDIiC-QCIQhMKQC Qai,.iylQuCLQme eQC-aTQtQ110QCIQDCDMaQCqThe-
5eTC-yQDmMDQ-iD Che-QMhMi-QitQ110Q-CDQ5eTC-yQDmMDQi-pa.KiC-QKieQoMgio.oC
5eTC-yQDmMD QiD QiKQ-CDQDCae MDeyQuCLQDmeKeQM eQDmeQ e,.i eoe-DKQIC Qa
pCoeQDCQDmMeQCDme Q e,.i eoe-DKQCIQai-eQ1lileQKDeeaQi-QDmeQ-eqDQKaiyeQ1CKKi5
ImCK1mC C.KQM-yQCDme Qeaeoe-DKLQ5.DQme eQIQmMO0e QUKD Qoe-DiC-ey QsmMD C
-iD Che-Q e,.i e0e-DKQM-yQsmMDQM eQDmeQKieQCIQDmeQgll

gCsLQM-CDme QiolC DM-DQKDeeaQiolC DM-DQ1 Cy.pDQiKQyeel Qy Ms-QKmeeD Qsmi
oMi-hQoM-TQM11aipMDiC-K Qaie QTC.QBECsQpM Q5CyTQaie QTC.QBECsQKCoeQliaDe K
io1C DM-DQM11aipMDiC-KQM eQDme eQuCLQsmMDQiKQDmeQ e,.i e0e-DQTC.QKeeQCq
iKQKDeeaQKD i-he-DQdQ110Q-iD Che-QiKQitQ110QoMgio.0QgIQKitQiKQnccQoip C-

gCsL.QaeDQ.KQhCQDCQmMeM0TQ1laMDeQmeM0TQ1aMDeQiKQio1C DM-DQi-QDmeQ1 Cpe
i-Qyille e-DQCDme QM11aipMDiC-KQme eQTC.QKeeQsmMDQiKQDmeQCqThe-Q e,.i eoe-I
KD i-he-DQitQ110QC-aTQ-iD Che-QicQ110QDmeQpa.KDe QClQi-pa.KiC-KQiKQiolC DM-I
oip C-L Q5.D QKi-hae Qi-pa.KiC-QiD QiKQC-aT Qe Qoip C-QKCE Q DmMD Q oeM-KL Qme «
e,.i e0e-DKQM eQDme eQIC QmeM0TQlaMDeKI

eDQ.KQhCQDCQM-CDme QiolC DM-DQ1 Cy.pDQy Ms-QM-yQi C-eyQpM-Q-CsMyMTKC(
KDeeaQpM-KQM eQ5ei-hQ.KeyQIC QMKQC Q MDme QMKQpC-DMi-e QIC QTC.QHCsQK
5ee QpM-KQTC.Qli-yQaCDQCIQpM-KQuCLQDmeKeQM eQ0e TQDmi-QKmeeDKQsmipmQi
KD i-he-DQM11aipMDiC-KQsmMD QiKQDmeQDCDMaQCqThe-Q e,.i eoe-DQitQ110QRmM!
paeM-ai-eKKQmMKQDCQ5eQ0e TQmihmQ-iD Che-QitQ110QC-aTQiQoip C-QiKQMaaCsey
smTQli-e QKieLQ5epM.KeQMKQTC.QM eQhCi-hQDCQ0e TQDmi-Qyioe-KiC-Qi-QDmeQ1 C
iKQDmi-QKmeeDQC QDmi-Qsi eQTC.QHECsQele-QKaihmDaTQaM heQM-yQi-pa.KiC-Qsiaa(
K. IMpeQy. i-hQ1 CpeKKi-hQy. i-hQ Caai-hiQuCLQseQmM0eQDCQ5eQ0e TQpM el.aQClQ]
i-pa.KiC-KQi-QDmeKeQh MyeKQCIQKDeeaKQuCL Qy Ms-QM-yQi C-eyQpM-QDCDMaQC



110Q-iD Che-QitQ110QoM¢Qi-pa.KiC-QKieQitQoip C-QoMgLQsme eMKQIQsMKQDeaai-hQT
M-CDme QiolC DM-DQ1 Cy.pDKQKDeeaQ1 Cy.pDQDCDMaQCqThe-QicQ110Q-iD Che-QKC
iKQMaaCsQtQ110Qi-pa.KiC-QKieQiKQtQoip C-[

gCsL.QaeDQ.KQpCoeQDCQM-CDme Q0e TQiolC DM-DQ1 Cy.pDQCIQKD i-he-DQ e,.i eoe-
TC.QECsQsmMDe0Oe QDT eKQseQM eQ1 Cy.pi-hQCIQ .55e QDT eKQDmeTQM eQ0e TQDmi-
M eQHCs-QMKQDT eQpC yQsmipmQD ieKQDCQmCayQDmeQ .55e QDT eQuCLQDmiK(Q
e,.i e0e-DKQaCCQMD QDmeQDCDMaQCqThe-QmM yaTQnd Q110 QiKQMaaCseyQ-iD Cl
110ip C-QiKQDmeQoMgqio.0QKieQClQgIQuCLQMKQseQM eQhCi-hQDCQoC eQM-yQoC e!
M11aipMDiC-KQ eKiy.MaQpC-De-DKQM eQ5epCoi-hQoC eQM-yQoC eQKD i-he-D QoMqi
M eQKDeeaQaCse [

uCLQseQmM0eQDCQ5eQoC eQpM el.aQ5MaaQ5eM i-hQKDeeaQTC.QaCCQMDQDmeQ(
DCDMaQCqThe-QncQ110QDmiKQiKQDCDMaQCqThe-EQDmMD QoeM-KL QyiKKCa0ey
CqiyeKQiDQiKQIKDQncQ110Qi-pa.KiC-QKieQndQoip C-QuCLQDmeKeQi-KDM-peK Qsia:
Dm C.hmQaihmDQC-QmCsQIC Qyille e-DQM11aipMDiC-KQyille e-DQ eKiy.MaQpC-De-DK
DmeQKieKQClQDmeQi-pa.KiC-KQM eQ eKD ipDeyQuCL Q,.MaiDT QiK QheDDi-hQ,.M-Di
aC-he Q,.MaiDMDile QseQmM0eQDCQKDeMaQsmiaeQseQM eQ1 Cy.pi-hQMQai-eQlile(
pM--CDQhCQDCQMQaeleaQCIQDCDMaQCqThe-QoC eQDMM-QitQ110LQiDQIKQ-CDQMj
DmM-QiQ110Q-CDQMppelDMS5aeQi-pa.KiC-QKitQoC eQDmM-QnccQoip C-Q-CDQMppelD

uCLQDmeKeQM eQDmeQaeleaKQCIQ,.MaiDTQsmipmQM eQ-CsMyMTKQyeoM-yeyQIl CoQ!
DmeQpMKeQait QKMTQ5MaaQ5eM i-hQC QDT eQpC yQDmeKeQIQM eQeqD eoeaT QKI
1 Cy.pDKQsiDmQegD eoeaT QKD i-he-DQ e,.i eoe-DKQaCCIQMD QDmei QaeleaKQIQmMI(
eM aie QuCLQsmiaeQseQM eQ1 Cy.pi-hQDmeKeQh MyeKQseQmM0eQDCQ5eQ0e TQOe TQf
Deaai-hQTC.QM5C.DQDmeQyiK1CKiDiC-QCIQTC.QECsQpMKDQKDeeal

u.11CKeQseQmM0eQpMKDeyQKaM5QpMKDQKaM5Qsme eQseQmM0eQhCDQM-Qi-pa.Ki(
pC-De-DQCIQCqThe-QDCDMaQCqThe-QMKQKMTQtQ110QseQM-yQseQsM-DQDCQ1 Cy.
1 CoQDmMMDQpM-QseQyCQDmMMDQ-CLQ5.DQoMT5eQseQpM-QyCQMQai-eQlileQKDeeaQ
lileQKDeeaQDmeQaioiDQiKQitQ110QiKQMaaCseyL. Q5.DQi-QmeM0TQ1aMDeQC-aTQicQ11
0eM-KLQsme-QTC.QM eQ1 Cy.pi-hQDmeQKaM5QMDQDmMDQKDMheQseQmM0eQDCQy
seQM eQ1 Cy.peyQpM-Q5eQ1 CpeKKeyQIC QmeM0TQ1aMDeQC QpM--CDQ5eQ1 CpeKKe
CqThe-QiKQoC eQDmM-QiLQ5.DQiDQIiKQM C.-yQQdQC QQC Qele-QQRmMMDQoeM-KL



DmM-QitQoMT5eQseQpM-Q1 CpeKKQiDQIC Qai-eQlileQ1 C0OiyeyQTC.QECsQ-iD Che-QMa
DmiKQ M-hel

(DQDMMDQDCDMaQCqThe-Qi-yipMDeKQDmMDQIilQiDQiKQoC eQDmM-QiQiDQpM--CI
1aMDeQiDQpM--CDQ5eQ1 CpeKKeyQIC Qy Ms-QM-yQi C-eyQpM-Q5epM.KeQme eQMaK(
iKQiQ11lo0Qsme-QseQM eQ1 Cy.pi-hQDT eQpC yQC Q5MaaQ5eM i-hQKDeeaQTC.QHCsQI (
DmeKeQM eQ1 Cy.peyQl CoQpMKeyQ5iaaeDKI

é6QmM0eQseQKmC.ayQECsQsmMDQiKQDmeQae0eaQCIQDCDMaQCqThe-QM-yQDme-Qyep
KeDQCIQDmiKQ5iaaeDKQpM-Q5eQ1 CpeKKQDCQDmeKe(Q,.MaiDieKQCIQKD i-he-DQ
oMT5eQseQmM0eQDCQK.11CKeQDCDMaQCqThe-QiKQiQ110QC QdQ110QsmMDQyCQT
pPM- Q1 CpeKK QiD QIC Q5.iayi-h Q oMDe iMaK Q smipm QiKQ-CD QCIQ K.pm Q TC. Q¢
e,.i e0e-DKQseQpM-QoMTQ1 eIM eQiDQIC QCDme QpC-KD .pDiC-Qh MyeKQsmipmQM e
mihmQ e,.i eoe-DKQK.pmQmihmQ e,.i eoe-DLQKCL QsmMD QIQMoQMhMi-Q eleMDi-hQy
DmeQ e,.i eoe-DKQseQmM0eQDCQiye-DilTQIC QsmipmQh MyeQDmeQKDeeaQpM-Q5eQ1 Cj

Stele QuaiyeQRioefQcldr

Restrictions on S, P, H
Steels for Stringent Applications
Higher grades of Line Pipe
$<0.005, P<0.010, H< 1.5 ppm
Deep drawn sheet
§<0.005, P<0.015,
Higher grades of CRNO
$<0.010,P<0.015

gCsLQaeDQ.KQhCQDCQKCoeQCDme Q e,.i eoe-DKQIQmM0eQDMakyQM5C.DQ e,.i eoe-D]
-iD Che- Qi-pa.KiC- Q KiglQ gCs Q aeD Q . K Q DMaQ M5C.D Q smMD QiK Q Dme Q KD i-he-pT
1ImCK1mC C.KQmTy Che-Qi-QDmiKQ1M Dip.aM Qh MyeKQCIQKDeeaQM-yQIQMoQC-aT(
KD i-he-D Q M11aipMDiC- Q M-y Q -Cs Q -CD Q DMai-h Q Cl Q Kiolae Q M11aipMDiC- Q KDe:
M11aipMDiC-K Q sme e Q 1CKKi5aT Q TC. Q pM-Q5e QoC eQ DCae M-D QTC. QBCs Q eKiy.I



DCae MDey QDCQM Qmihme QegDe-D QKaihmDaT QaM he Qi-pa.KiC-KQpM-Q5eQDCae N
KDeeaKQIC QKD i-he-DQM11aipMDiC-KI

eDQ.KQheDQi-DCQpe DMi-QTC.QBCsQM11aipMDiC-KQaigQai-eQ1lileQKDeeaQIQmMyQ1
1IC QCqThe-QM-yQ-iD Che-QM-yQi-pa.KiC-QKieQTC.QaCCQMDQDmeQKD i-he-pTQK.al:
aeKKQDmM-QccdQ1mCK1ImC C. KQmMKQDCQ5eQaeKKQDmMM-QcncQmTy Che-QmMKQ
uCLQDmeKeQM eQDmeQaeleaKQCIQKD i-he-pTQi-Qai-eQ1lileQKDeeaQIC QK.alm. Q
mTy Che-

uCE Q DmMD Q oeM-KL Q sme- Q TC. Q M e Q oMi-h Q KDeea Q -CD Q C-aT Q se Q KmC.a
yeK.alm. iMDiC-QseQKmC.ayQ ey.peQ1mCK1mC .KQseQKmC.ayQyCQhCCyQMoC.-DQCIC
uCLQDMMDQC. QmTy Che-QiKQaeKKQDmMM-QndQ110QM-yQ5elC eQDmeQKDeeaQiKQp
DmMD QKDMheQsmMDe0e QM-MaTKiKQseQM eQDMi-hQDmMD QKmC.ayQe-K. eQDm!
M-heKQDme-QC-aTQDmMDQKDeeaQpM-Q5eQl. Dme Q1 CpeKKeyQIC Qai-eQlileQKDeeal

eelQy Ms-QKmeeDQK.alm. QMhMi-QmMKQDCQ5eQaeKKQDmM-QccdQ1mCK1mC C.K(C
0eM-KLQKaihmDaTQoC eQ1mCK1mC C.KQpM-Q5eQDCae MDeyQai-eQlileQKDeeaQTC.Q
pM--CDQ5eQDCae MDeyQ0e TQmihmQ5epM.KeQDmiKQ1mCK1ImC C.KQsiaaQ 1mCK1m:
siaaQp eMDe Qpe-D MaQKeh ehMDiC-QM-yQp eMDeQaCD QCIQ1 C5ae0Q,.MaiDTQ1 C5:
0eM-QDme eQoMTQ5eQmTy Che-Qp MpQilQmTy Che-QiKQoC eQDmM-QndQ110QuCL Qs
0e TQpM el.aQC-QDmeKeQpC.-DKI

ihme Qh MyeKQCIQigEQsmMDQiKQigQpCMaQ CaeQ-C-QC ie-DeyQKDeeaQsmipmQiKQ.K
BCsQoMh-eDipQoMDe iMaKQIC QoCDC KQM-yQhe-e MDC KQC Qele-QKCoeQD M-KIC oe
-C-QCie-DeyQKDeeaQDmeKeQM eQoC eQMoC.-D QClQDmeQ KiaipC- Qyele-yi-hQ C-Q:
M11aipMDiC-QKiaipC-QpM-Q5eQC-eQle pe-DQndQ1le pe-DL.QQ1e pe-DLQAQ.1QDCQQ1e pe

uCLQme eQMaKCQK.alm. Q eKD ipDiC-QiKQDme eQaeKKQDmMmM-QcnQ1mCK1mC .KEQa
IQMoQD Ti-hQDCQmM 1Q.1C-QiKQyele-yi-hQC-QDmeQM11aipMDiC-Q e,.i eoe-DKQ-CD
-iD Che- Qi-pa.KiC-QKie QDmeT QM e QM Q eKD ipDiC-Q C-QK.alm. Q eKD ipDiC-K Q C-
eKD ipDiC-QC-QmTy Che-[

uCLQsmiaeQseQM eQyCi-hQe0Ma.MDiC-QMKQIQmMO0eQoe-DiC-eyQDmiKQK.alm. Q1mCE
CqThe-QDmiKQpM-Q5eQM-MaTeyQ eaMDileaT QIMKDQM-yQl CoQDmeKeQM-MaTKiK
yepiKiC-QC-QDmeQ,.MaiDTQCIQKDeeaQMD QDmeQpMKDi-hQiDKeal QsmeDme QDmiK



5iaaeD QKmC.ayQ5eQ1 CpeKKeyQl. Dme QIC QDmMD Q1M Dip.aM Q,.MaiDTQ5epM.KeQ
,.-M-DiDMDi0eQKD i-he-DQ e,.i eoe-DKQDmeKeQM eQMaaQ,.M-DiDMDi0el

uCLQseQKmC.ayQECsQMDQDmeQpMKDi-hQiDKealQsmMDQM eQDmeQaeleaQClQDmiK(
Dme Q aefeaQ C1QDCDMaQ CqThe-Q-iD Che-QK.alm. Q 1mCK1mC C.KQmTy Che-Qyele-
1M Dip.aM QKDeeaQM11aipMDiC-QM-yQDMeQMQyepiKiC-QsmeDme QDmiKQpM-Q5eQ1
DMe Q MpDiC-K Q 5elC emM-ylQBy Qli-MaaT Qsme-QTC.QM e QoMi-h Q Dme Q M-MaTKiK ¢
pC-IC 0 QDmMD QM-MaTKiK QsiaaQpC-IC 0 QDC Q Dme QM11aipMDiC-Q e,.i eoe-DKE QL
K1epilipQ,.MaiDTQ e,.i eoe-DKI

Stele QuaiyeQRioef Qnffi

Evaluation Methods

* Sand P as part of routine steel analysis

Total O and N using small machined samples
* Micro inclusions using optical microscope
* Macro inclusions using Slime extraction

Elemental analysis / identification of NMI s
using WDX / EDX attachment of SEM

uCLQDCyMTQsmMDQseQmMO0eQpCoOe eyQseQmMO0eQpCle eyQmCsQe0Ma.MDiC-QCIQi
TC.QHCs-QmCsQK.alm. Q1mCK1mC .KQpM-QM-MaTeyQMKQMQ1M DQCIQDmeQ C.Di
DCDMaQCqThe-QM-yQ-iD Che-QpM-Q5eQM-MaTeyQl CoQKoMaaQoMpmi-eQKMolaeQI
yC-eQ-C oMaaTQ-CDQyC-eQIC Q C.Di-eQM-MaTKiKLQ5.DQKmC.ayQ5eQyC-eQIC QoMi-h
ClQKDeeaQ5epM.KeQseQKmC.ayQmM0eQM-QiyeM QCIQsmMDQiKQDmeQae0eaQCIQCqi
DmeQaeleaQClQ-iD Che-LQ5epM.KeQMaaQDmeKeQeaeoe-DKQM eQ,.M-DiDMDileaT QK
mihmQae0eaQCIlQC QKD i-he-DQ e,.i eoe-DKQi-QDmMDQK1epilipQh MyeKQCIQKDeeaQu(
0e TQpM el.aQy. i-hQ1 e1M MDiC-QM-yQy. i-hQe0Ma.MDiC-QIQmM0eQMaKC Qoe-DiC-ey
i-pa.KiC-KE QoMp CQi-pa.KiC-KQmCsQDmeTQpM-Q5eQe0Ma.MDeyL Q5.DQDmeKeQM e
DmeKeQM eQhCCyQIC Q1CKDQoC Deo QM-MaTKIiKLQ5.DQyCQ-CDQ eMaaTQmealC(



yepiKiC-QC-QDmeQ,.MaiDT QCIQKDeeaQ,.ipQyepiKiC-QC-QDmeQyiK1CKiDiC-QClQDr
1. Dme Q1 CpeKKi-hl

IQmM0eQMaKCQoe-DiC-eyQDmMDQTC.QHCsQeaeoe-DMaQM-MaTKiKQC-QDmei QuiQI¢
MDDMpmoe-DQCIQQC QQmeal Q.KQi-Qiye-DilTi-hQsmMDQM eQDmeQeaeoe-DK Q1 eK
1 CoQDme eQseQpM-QpCoeQDCQMQpC-pa.KiC-QCIQsmMDQM eQDmeQpC-KDiD.e-DKQ1
DmeQDT1eKQCIQi-pa.KiC-KQDmeKeQM eQMaaQ1CKDQoC DeoQM-MaTKiKQDmiKQDMi

uCLQC-peQDmeQ,.MaiDTQiKK.eQmMKQ5ee-Qiye-DilieyQC-peQMQ,.MaiDTQM11eaaMDi(
1 C5ae0Qi-QDmeQli-MaQTC.QBCsQ1 Cy.pDQuCLQMKQMQ1CKDQoC DeoQM-MaTKiK(
e0Ma.MDiC-QDCQiye-DilTQsmMDQse-DQs C-hl

Stele QuaiyeQRioefQnfi

Important Issues for Evaluation

Inclusion size distribution is 2d in OM observation

Conversion to 3d distribution is possible using the
relationship N, =N, /d, *10%

n,, is number of inclusions per square mm

* N, is number of inclusions per cubic metre

d i is inclusion dia in micro metre

Rme-QIQmM0eQDMaeyQM5C.DQDmeQQyQi-1C oMDiC-QC-QKMo1aeQKieQmCsQiDQpM-(
yQyiKD i5.DiC-Q5TQDmiKQKiolaeQ eaMDiC-Kmill



Stele QuaiyeQRioef Qnffi

Important Issues for Evaluation

* Observation of shape , content and size distribution
of micro inclusions under microscope and macro
inclusions by slime extraction are time-consuming

* Consequently post mortem results are available
after steel has been cast and finally protessed

* In contrast, analysis of S and total O is fast

* Therefore, S and total O are used for a quick
decision on the level of quality in the cast steel

Rme-QIQmMO0eQDMakyQM5C.DQDmeQsmMDQM eQDmeQio1C DM-DQiKK.eKQaieQseQM
pC-De-DQTC.QBCsQKie QyiKD i5.DiC-QDmeKe QM e QMaalL Q5.D Q DmeKeQM eQMaaQ
pC-K.0i-hQi-QpC-D MKD QM-MaTKiKQCIQK.alm. Q1ImCK1mC .KQM-yQDCDMaQCqT
ele-QmTy Che-QDmeTQM eQ eaMDileaT QIMKDQi-QKDeeaQuCL Q.Ki-hQDmiK Qi-1C oMD
,-ipQyepiKiC-QC-QDmeQ,.MaiDTQaeleaQi-QDmeQpMKDQKDeeaQiDKeal QM-yQDMegQM(
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