
The purpose of this ar cle is to review the main reasons why a company would migrate to robo c sol-

dering vs. hand soldering today’s delicate electronics with manual operators. 

 

Soldering Consistency: 

It is virtually impossible for an operator to provide consistent quality over a long period of me.  The 

parameters that need to be controlled are listed as follows: 

 Hea ng Times (pre-heat & dwell me) 

 Solder Volume (length of solder per joint) 

 Solder Feeding Speed (consistent feed is important for flow) 

 

When u lizing a micro-processor controlled soldering system, these factors are precisely controlled, 

thus causing all solder joints to have the same appearance, solder volume and barrel fill. 

Currently, many of the top automakers are dicta ng that their Tier I, II & III suppliers do not provide 

PCB’s and sub-assemblies that have been hand soldered due to inconsistent results & intermi ent fail-

ures. 

Of course there are talented soldering operators which provide quality solder results.  These are usually 

your most skilled employees, however, many mes get promoted onto be er jobs requiring more re-

sponsibili es.  Re-training & cer fying new personnel is me consuming as well as costly. Training an 

operator to run a robo c soldering system is a much simpler, faster and cost-effec ve process as the 

skill level required is not as high.  

Soldering robots can also run in a 24 / 7 environment.  They do not take sick days, leave early or deliver 

poor / inconsistent results due to fa gue, eye strain, lack of concentra on etc. 

Also, many of todays mixed technology PCB’s have many densely populated components with solder 

joints dispersed throughout all loca ons of the PCB.  The robot is programmed to a specific path and 

does not miss or overlook small profile joints mixed between SMT components. 
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Cycle Time: 

Studies have been completed that show that the hand soldering iron is in the holder approx. 

30%~40% of the me.  This means that the operator is not soldering con nuously due to fa gue, 

eye strain etc.  The direct impact is reduced & inconsistent yield. 

A soldering robot operates con nuously without any breaks.  The yield from a robot is calculated 

much more easily as the me per completed PCB will always be the same. 

 

Process Flow: 

Hand soldering operators are mainly effec ve in manual flow lines.  There are cases in which an 

automated conveyorized line, has manual sta ons.  However, this requires removing the PCB’s or 

panels from the conveyor and then loading them back onto the conveyor.  This causes chances 

for component loss or damage and does not allow for the line to operate at a specified rate of 

flow and subsequently creates bo lenecks in the process. 

Robo c soldering systems can operate in the following process flow environments: 

 Manual Load & Unload 

 Dial Tables 

 Conveyors 

U liza on of a robo c soldering system in an automated environment will provide for consistent 

line flow without causing bo lenecks. 

Another benefit is that in-line AOI inspec on or 2D camera system can inspect the soldering 

immediately downstream without any handling or loading of a PCB via an operator, thus  

improving line flow, quality etc. 
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Soldering Equipment: 

Another reason to migrate from manual soldering to automated soldering equipment is that 
there are op ons for varying technologies which address specific applica on soldering require-
ments. 

Top-side robo c solder systems are the most common which allow for soldering virtually any 
component type a er process soldering such as wave or reflow soldering.  Many iron p profiles, 
geometries & sizes of ps are available to meet virtually all applica on challenges. 

Bo om-side fountain type systems can provide faster results vs. hand soldering for connectors 
and large heat sink components. 

Laser soldering is normally u lized in micro soldering applica ons in which an operator is re-
quired to look through a micro-scope in order to see the joint.  This is me consuming and very 
strenuous on the operator.   

Electronic PCB’s, wire & assemblies are being reduced in size in order to meet the demands of 
micro-electronic & nano-technology devices such as body implants, electronic connectors & wire 
harnesses just to name a few. 

A micro laser can be u lized to solder wire leads that are virtually too small to be able to be sol-
dered by hand, even with the assistance of a microscope.  

  

Technology in Robo c Systems: 

 Solder Feeding: 

Some of the robo c soldering systems incorporate a feature that has a roule e micro-gear that 
punctures the cored solder wire to the flux core, thus allowing the flux to outgas through the 
holes.   This func on virtually eliminates solder balls from forming as the flux can outgas via the 
holes in the wire as the flux expands as it approaches the heat source (iron p or laser).   

Migrating  from Hand Solder to  

Robotic Soldering 



When feeding solder wire by hand, the flux does not have the ability to outgas, thus, a micro-explosion oc-

curs when the alloy melts and creates solder balls and flux spa er.   

Iron Tip Technology: 

The design of the automated solder ps incorporate a mul -layer pla ng process that provides for a much 

longer p life vs. hand soldering ps.  In a robo c environment it is important for the ps to last as long as 

possible so that the line can run without interrup on.  Many hand solder ps have a life of 2,000~10,000 sol-

der points (shorter with Pb free alloys).  Robo c soldering ps have a much longer useful life to minimize 

change-over. 

Many ps have a built-in type K thermocouple and a 130 or 200 wa  embedded heater.  Together, these 

features allow for very rapid hea ng and very stable soldering temperature.   

In a lead free process, the use of pre-heated Nitrogen gas is recommended.  There can be a built-in N2 

sleeve (or external) on each p that provides a local inert atmosphere around the p Apex.  In-Plant or N2 

generators can be used to provide the N2. The advantages are: 

 Reduce Process Temperature (the N2 gas is pre-heated) 

 Minimize Oxida on (local inert environment) 

 Extended Tip Life (lower temp. & minimal oxida on)  

 

Migrating  from Hand Solder to  

Robotic Soldering 



<<
  /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


