Manufacturing processes and equipment <JFE Steel Corporation Sendai Works>

Steel Bar Mill Wire Rod Mill

T

[ Overview i Wire rod rolling

Billets are rolled out into wire rods.

l Electric arc furnace l Secondary refining l Continuous casting l Billet rolling
Iron scraps are melted and <ladle refining and vacuum degassing> <with electro magnetic stirrer> The bloom are rolled
refined to produce molten Non-metallic inclusions are further removed The molten steel is out into billets.

steels. from the molten steel to achieve higher quality. continuously cast into blooms, ~ (From West Japan Works)

_ BWirerods ®5.5t0 18mm
I Steel bar rolling

Y

Billets are rolled out into steel bars.
Bloom

\

Vacuum degassing il Steel bars l Bars in coil

® 17 to 120mm ® 16.7 to 52mm

| Equipment used in Steelmaking Plant [Nominal capacity: 852,000 tons annually]

130T UHP electric arc 75 MVA transformer, electrode 24 inch in dia.
furnace Eccentric bottom tapping type ecological and economical arc furnace

1 unit

Ladle refining equipment | 16 MVA transformer, electrode 16 in dia., LF process truck type | 1 unit

Vacuum degassing

equipment 2-vessel revolving type, oxygen top blowing possible 1 unit
Continuous casting ) . . .
machine Fully curved continuous casting, 4 strand *2 1 unit

Electric arc furnace (ECOARC) Ladle refining equipment Vacuum degassing equipment Continuous casting machine Billet rough rolling mill Billet finishing rolling mill *2: Bloom dimensions: 310 mm (thickness) x 400 mm (width)
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B Manufacturing process at Billet Rolling Mill
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Rough rolling mill
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To billet

Hot scarfer conditioning

Reheating furnace

B Manufacturing process at Billet Conditioning Plant

Inspection
testing

To rolling at wire
rod/steel bar mill

Shot blast Magnetic particle Automatic Grinder
tester ultrasonic tester

B Manufacturing process at Wire Rod Mill
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No. 2 rough rolling mill

l Rolling
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No. 1 rough rolling mill
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Reheating furnace No. 1 intermediate rolling mill
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H Finishing rolling/Stelmore conveyor <2 lines>
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Coil
No. 2 intermediate rolling mill Finishing mill Eddy current flaw tester Water- Stelmore Reforming conditioning
(Pre-finishing mill) (NT block mill) Dimensional measuring cooling zone conveyor tub
equipment
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il Coil conditioning
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Hook Shipment
conveyor

Appearance testing, identification testing,

magnetic particle testing, etc.

| Equipment used in Billet Rolling Mill | Equipment used in Wire Rod Mill

Reheating furnace Walking-beam type, 200 tons per hour 1 unit Reheating furnace | Walking-beam type, 130 tons per hour -
Rough rolling mill Horizontal dual reversible system 1 unit No. 1 rough rolling mill (continuous V-H system) 2 units
Hot scarfer Scarfing: 1.0t0 2.0 mm 1 unit No. 2 rough rolling mill (horizontal dual close top type) 7 units
Finishing rolling mill 4 stands (V-H) 1 unit No. 1 intermediate rolling mill (horizontal dual close top type) 6 units
Cooling bed Rake type, 2 beds 1 unit 2 units
- - No. 2 intermediate rolling mill (Pre-finishing mill) x
[Nominal capacity: 1,152,000 tons annually] Rolling mill 2 systems
| Equipment used in Billet Conditioning Plant — — -
Finishing rolling mill (NT block mill) 2 stands
Shot blast 150 t/h 2 units - -
Stelmore conveyor (forced-wind cooling type) 2 systems
Magnetic particle tester 1 unit of automatic flaw-detecting device 4 units "
Eddy current flaw tester 2 units
Automatic ultrasonic tester 3MHz 1 unit
Dimensional measurement equipment 2 units
Billet grinder With magnetic particle tester 7 units Cond
onditioning . . .
. . . Magnetic particle tester 1 unit
Press straightener - 1 unit inspection equipment [ " 29ne1C P

[Nominal capacity: 1,080,000 tons annually] [Nominal capacity: 300,000 tons annually]

<JFE Steel Corporation Sendai Works>

B Manufacturing process at Steel Bar Mill
1 Rolling

Water-cooling zone

Water-cooling zone Water-cooling zone

o Dimensional
measuring
i 5 & g : equipment

No. 1 intermediate

Reheating furnace Rough rolling mill No. 2 intermediate No. 3 intermediate

rolling mill rolling mill rolling mill
il Steel bars
Dimensional Al
measuring [ I I TR YT ;
equipment B
Finishing Water-cooling Cooling bed Cold shear Bundling Automatic To Sdt,e,el bar
rolling mill zone machine bundling machine conditioning
(SCFM)
i Coils
Eddy current Water-cooling Pouring reel Coil wind- To coil Reheating furnace

flaw tester zone cooling system conditioning
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I Steel bar conditioning
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Labeler
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2-roll Burr Dimension Magnetic leakage Shot blast Magnetic particle Automatic
straightener remover measuring flux tester tester ultrasonic tester
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Il Coil conditioning

H Appearance testing,
* identification testing, Bundling ;m
— magnetic particle testing, etc.

Hook conveyor Shipment

Bunding ';"1?
I3

Shipment
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| Equipment used in Steel Bar Mill

Reheating furnace ?gg;;;r?:;grvhzoour}e walking-beam type, 3-split type, _
Rough rolling mill (Fully continuous H-V system) 8 units
No. 1 intermediate rolling mill (Fully continuous H-V system) 4 units
No. 2 intermediate rolling mill (Fully continuous H-V system) 4 units
No. 3 intermediate rolling mill (Fully continuous H-V system) 4 units
_ . FinishingAroIIing mill: 3-roll tlype 4 units
Rolling mill (SCFM: size-chance-free mill )
Dimens_ional m_easuring equiqment: 3 units
projective continuous revolution type, etc.
Reel:pouring type 2 units
Cooling bed: rake type 1 unit
Cold shear: Down-cut type 2 units
Straightener 3 units
Burr remover 3 units
Conditioning Dimensional measuring equipment 3 units
inspection equipment Magnetic leakage flux tester 3 units
Magnetic particle tester 3 units
Automatic ultrasonic tester (phased array type) 2 units
Reheating furnace | Roller-hearth non-oxidizing atmosphere furnace 1 unit SCFM (size-chance-free mil) Cooling bed

[Nominal capacity: 720,000 tons annually]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


