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FOUNDRY-MASTER Smart 2
Application Note – Calibration Ranges

Precision made practical. Confidence in every spark.

Background

The FOUNDRY-MASTER Smart 2 is a stationary spark spectrometer 
designed to deliver precise, repeatable, and stable results for routine 
metal analysis in foundries and manufacturing environments. It is the 
ideal solution for the metal production and processing industry, providing 
cost-effective, reliable analysis. This new generation optical emission 
spectrometer offers high analytical performance at an extremely 
compact size for seamless quality control in metal production and 
processing at multiple stages of the process.

Upgraded with CMOS sensor technology, an ultra-stable spark source 
and improved calibrations covering ten material bases, the FOUNDRY-
MASTER Smart 2 ensures excellent repeatability and extended 
application coverage across ferrous and non-ferrous alloys.

The compact housing and robust construction allow continuous use in 
demanding industrial conditions.

With the intuitive operating software SpArcfire, straightforward 
calibration routines, and low maintenance requirements, the FOUNDRY-
MASTER Smart 2 provides dependable performance for QA/QC, PMI, 
and secondary metal production – combining high analytical quality with 
proven ease of use.

Key Features
- Analyses the majority of metals and their alloys

- High analytical performance from powerful optics

- Scientific CMOS sensor technology for improved precision

- Ultra-stable spark source for consistent long-term stability

- Wavelength range: 172 – 420 nm

- Very short start-up and measurement time

- Identification of duplex steels with nitrogen analysis

- Compact footprint of just 415 × 665 mm and 35 kg – easy to 
handle

- Robust housing and design for continuous use in industrial 
environments

- Preinstalled GRADE Database for fast and easy grade 
identification

- Results at your fingertips: wide range of result forms, 
automatic storage

- Excellent price-performance ratio
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**Disclaimer**

The calibration ranges and analytical parameters shown in this 
document reflect the current development status of the 
FOUNDRY-MASTER Smart 2. They are not final and may be 
subject to change as validation and further optimization are 
completed. Some details regarding element coverage, limits of 
detection, and precision values may therefore differ in the final 
release.



All rights reserved ©Hitachi High-Tech Analysis Corporation 2026 2

Sample preparation for Al, Cu, Mg, Pb, Sn, Ti, Zn

Our recommendation is to use a milling machine 
equipped with indexable inserts specified for copper 
alloys. The machine should be optimised for each 
Cu alloy.

Alternatively, you can use a turning lathe.
For the results presented in this application note, all 
copper alloys were milled.

Sample preparation for Co, Fe, Ni

If low Al concentrations need to be measured, aluminum oxide is 
typically used, depending on the analyte material. Zirconium oxide 
or silicon carbide are alternatives, grain size 40 – 80.

Cast iron samples are typically prepared with grindstones or cup 
wheels (stone with segments) while steel is typically prepared with 
disc or belt grinding machines.

In this case, in order to perform sets of precession measurements, 
all samples were carefully and appropriately ground on a 
stationary disk grinder with mesh size 60 Al-corundum paper.

Sample preparation 

Correct sample preparation is very important for precise and accurate OES results. A flat sample surface is essential. To achieve this, 
different techniques, like grinding or milling, are appropriate, depending on the material and the elements to be analysed.
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Difference between LOD and LOQ

The BEC (equivalent concentration of spectral background) value is the concentration of the analysis 
sample required to produce the same intensity signal as the background at a given wavelength. The 
BEC is obtained from the calibration curve and is a fundamental process variable as it directly affects 
the LOD (limit of detection). The LOD is the smallest amount of an element detectable, and it is 
calculated as follows:

RSD0 is correlated to the relative standard value of spectral background. With the BEC value 
calculated from the calibration curve, we are able to detect different elements in the matrix down to 
the level of precision (1δ).

However, the lowest quantitatively determinable amount (Limit of Quantitation or LOQ) must be 
larger than the spectrometric LOD by a multiple of three. The resulting LOQ is the quantitatively 
readable value with our instrument.

The following tables show the calibration ranges of the FOUNDRY-MASTER Smart 2
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𝐿𝐿𝐿𝐿𝐿𝐿 =
3

100
𝑅𝑅𝑅𝑅𝐷𝐷0 × 𝐵𝐵𝐵𝐵𝐵𝐵
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Sub-programs & calibration range Fe baseFOUNDRY-MASTER Smart 2



All rights reserved ©Hitachi High-Tech Analysis Corporation 2026 5

Sub-programs & calibration range Al baseFOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Cu baseFOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Ni baseFOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Co base

FOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Mg base

FOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Ti base

FOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Zn baseFOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Pb base

FOUNDRY-MASTER Smart 2
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Sub-programs & calibration range Sn base

FOUNDRY-MASTER Smart 2
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PERFORMANCE DISCLAIMER

All performance data provided in this document is based on certified reference materials and typical sample conditions (flat ground or milled). The 
calibration ranges shown represent averaged data across multiple material types and should be considered as indicative "typical" values only. 
Calibration ranges can be extended upon request using verified customer samples.

Detection limits (DL) have been determined on a production series instrument according to DIN 32645:2008-11 using a 99.7% confidence interval 
(3σ method), and reflect ideal conditions with well-prepared, homogeneous reference materials. Please note that these limits may vary depending 
on the alloy matrix, sample homogeneity, and measurement parameters. A reported value at or near the detection limit should not be interpreted 
as definitive evidence of the presence of an element unless the matrix and signal behavior clearly support it.

Upper and lower concentration ranges are influenced by the availability and suitability of certified or secondary standards. Extensions beyond 
published values are possible if sufficient suitable standards are available and verified for homogeneity and traceability.

For specific applications or material requirements, we recommend discussing your needs directly with our technical team. We are happy to verify 
performance with your own samples upon request.
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Summary

More information
To find out more visit: www.hitachi-hightech.com/hha

This publication is the copyright of Hitachi High-Tech Analysis 
Corporation and provides outline information only, which 
(unless agreed by the company in writing) may not be used, 
applied or reproduced for any purpose or form part of any order 
or contract or regarded as the representation relating to the 
products or services concerned. Hitachi Hitachi High-Tech 
Analysis Corporation’s policy is one of continued improvement. 
The company reserves the right to alter, without notice the 
specification, design or conditions of supply of any product or 
service. Hitachi High-Tech Analysis Corporation acknowledges 
all trademarks and registrations.

© Hitachi High-Tech Analysis Corporation, 2025 All rights reserved.

Ordering information
The instrument configuration and accessories used to produce 
the data in this application note are included in the following 
packages:
FOUNDRY-MASTER Smart 2 with standard calibrations (10 
bases) or customer-specific calibration set

Optional accessories
• Wire adapter kit (1.5–10 mm diameter)
• Boron nitride sample plate for small parts (≥ 5 mm)
• Additional sample holders and spark stand inserts

Hitachi High-Tech’s FOUNDRY-MASTER Smart 2 delivers accurate and repeatable results for a wide range of ferrous and non-ferrous alloys. Its 
compact footprint, robust design and intuitive operation make it well suited for routine use in foundries and manufacturing environments. The 
combination of CMOS sensor technology, the proven spark source, and extended calibrations ensures stable performance across multiple 
applications, from QA/QC to secondary metal production. With results available within seconds and automatic data storage, the FOUNDRY-
MASTER Smart 2 supports fast decision-making, improved process control, and reduced production costs.

15

FOUNDRY-MASTER Smart 2
Application Note – Calibration Ranges

http://www.hitachi-hightech.com/hha
http://www.hitachi-hightech.com/hha
http://www.hitachi-hightech.com/hha

	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /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 <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /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

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



