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Introduction of Products

Introduction of Hydraulic Excavator PC240LC-11

Tadashi Mori

Manabu Himoto

The new medium-sized excavator, PC240LC-11 has been developed and launched on the market under the
concept of “environment”, “safety” and “ICT”. This report explains and introduces the technologies of the new
model.
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1. Introduction

Reduction in environmentally hazardous materials such
as CO, has been becoming increasingly important in recent
years. Along with this trend, Tier4 Final and Stage IV
emission standards have been implemented in North America
and Europe since 2014.

Against that backdrop, Komatsu developed the
PC240LC-11, a new product that is friendly to the
environment by meeting the emissions standards mentioned
above and at the same time offers customer benefits including
higher fuel efficiency.

The new PC240LC-11 has been launched in North
America and Europe. This report aims to offer an overview of
the product. (Fig.1)

Fig. 1 PC240LC-11 (North American specifications)
(Source: Komatsu data archive)

2. Development Objectives

The basic concepts of PC240LC-11 are pursuit of higher
levels of “Environment,” “Safety” and “ICT (Information
Communication Technology)” based on KOMATSU’s
commitment to “Quality and Reliability.” Based on those
concepts, the product competitiveness has been substantially
increased by complying with environmental regulations,
reducing environmental burden and fuel consumption,
pursuing safety and utilizing the ICT technology. The
following pages offer an overview of the product including its
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features.
(1) Environmental performance
* Compliant with Tier4 Final and Stage IV emission
standards
* Increases in fuel efficiency by 6% than the current model
(based on KOMTRAX analysis of average work patterns)
* Adoption of auto idle stop function
* Fuel saving support by ECO guidance
* Compliant to EU Stage 2 noise standards
(2) Safety
The PC240LC-11 is equipped with the following safety
features in addition to those available on the current
model to meet the most stringent safety standards on the
global market.
* Lock lever auto lock function
* Lock lever status indication
3) ICT
* Operator identification by operator authentication
* DEF (Diesel Exhaust Fluid) level indication
* KOMTRAX communication upgrade to 3G
(4) Others
* Press molded one-piece engine hood
* Easy to adjust armrest height
* Easy to refill DEF
* Easy to service the DEF filter

3. Selling Points

The PC240LC-11 has the following selling points, which
are described together with the related methods and
technologies to achieve those features.

3.1 Environmental friendliness

3.1.1 Compliance with emission standards

In North America, particulate matter (hereafter “PM”)
and nitrogen oxides (hereafter “NOx”) standards of the Tier4
Final for the PC240 class (130 — 560 kW engine output) have
changed as follows over the years. (Fig. 2)
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Fig.2 PM and NOx standards in North America (Source:

Komatsu data archive)

To meet Tier4 Final and Stage IV emission standards, the
PC240LC-11 incorporates the following new engine
technologies. (Fig. 3)
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KDPF

New technology

DPF&SCR

* PM removal by KDPF
* NOx reduction by urea SCR system

DEF
mixing piping

DEF
injector

New technology

Adoption of CM2350
engine controller

* SCR technology

Fig.3 New engine technologies
(Source: Komatsu data archive)

* Exhaust gas aftertreatment systems

The newly developed urea SCR (Selective Catalytic
Reduction) system is combined with the KDPF (Komatsu
Diesel Particulate Filter), a technology first introduced on the
current model, to substantially reduce PM and NOx in exhaust
gases. The urea SCR system decomposes NOx into harmless
nitrogen (N,) and water (H,0O). As shown in the figure, DEF
is injected into the stream of exhaust gases, and NOx reacts
with ammonia formed from the DEF within the SCR catalyst
to be decomposed into nitrogen and water. (Fig. 4)
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DEF mixing piping

KDPF

SCR catalyst

Fig. 4 Emissions aftertreatment systems
(Source: Komatsu data archive)

* Electronic control system

The newly developed CM2350 electronic engine
controller offers highly precise control of not just the new
urea SCR system, but of the electronically-controlled
common rail fuel injection system, variable geometry
turbocharger and KDPF that were introduced on the Tier4
Interim engines.

The Tier4 Final and Stage IV emission standards require
engine power restriction in the event of DEF level becoming
too low (referred to as SCR Inducement). To meet that
requirement, the failure diagnosis system has been further
improved.

3.1.2 Higher fuel efficiency
® Improved engine fuel efficiency
The new engine technologies described earlier are
incorporated into the new engine to meet the Tier4 Final and
Stage IV emission standards and to substantially improve fuel
efficiency (fuel consumption maps).

@ Reduced main valve hydraulic loss
The oil passage in the hydraulic main valve has been
optimized to reduce hydraulic loss and improve fuel
efficiency. (Fig. 5)
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A countdown window appears on the monitor screen 30
Reduced hydraulic loss across the main valve| pp

seconds before the preset time is reached, alerting the operator
that the engine is going to stop shortly. When the preset time
is reached but the engine is still idling, the system
automatically stops the engine, minimizing idle time and
reducing fuel consumption. (Fig. 7)
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Fig.5 Reduced hydraulic loss across the main valve
(Source: Komatsu data archive)
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Larger dimensions of the hydraulic
piping of the work equipment

Fig. 7  Auto idle stop
(Source: Komatsu data archive)

3.1.4 ECO guidance

As on the current model, ECO guidance provides
— g operational advice on the multi-monitor screen to help the
/ : operator run the machine efficiently and reduce unnecessary
fuel consumption. The system displays a range of advice in
the upper part of the multi-monitor screen whenever the
machine in operation meets certain operating conditions.

3.1.5 Compliance with noise standards
As with the current model, the PC240LC-11 meets the

EU Stage 2 noise standards, helped largely by the following

Fig. 6 Larger dimensions of the hydraulic piping features that are also available on the current model — the low
(Source: Komatsu data archive) speed matching technology reducing engine rotational speeds,
cooling shroud to reduce wind noise from fans and optimum
3.1.3 Auto idle stop function placement of sound absorbing material.
The auto idle stop function automatically stops the engine
when the engine idles for more than the preset time with the 3.2 Safety
lock lever in the lock position. In addition to the safety and ergonomic design features
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conventionally offered, the following new features have been
introduced for higher safety.

3.2.1 Lock lever auto lock function

The lock lever auto lock function prevents the work
equipment or the machine from moving inadvertently when
the lock lever is moved out of the neutral position with any of
the following conditions: when the work equipment lever,
travel control levers or the attachment control pedals are in
operation.

When the auto lock activates, operation of the work
equipment, swing, travel and attachment operations are
automatically locked and a related message is displayed on
the monitor. (Fig. 8)

The lock lever auto lock function further enhances
operational safety.

Lock lever auto lock function
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Fig.8 “Lock lever auto lock active” message on the

monitor screen (Source: Komatsu data archive)

3.2.3 Lock lever locked status indication

When the lock lever is placed in the lock position, a
related warning symbol appears near the top left corner of the
monitor screen, informing the operator that the lock lever is
locked. (Fig. 9)
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Fig. 9 Lock lever locked status indication
(Source: Komatsu data archive)
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33 ICT
3.3.1 Operator identification by operator
authentication

By sending operational data of the machines connected
with operator IDs to KOMTRAX, it is possible to record the
history of machine operation by operators and manage it both

by the machine and by the operator. (Fig. 10)
AT — .
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Fig. 10 Operator authentication screen
(Source: Komatsu data archive)

3.3.2 DEF level indication

Regulations require that engine power be restricted in the
event of the DEF level becoming too low.

To ensure that DEF is effectively replenished, the current
DEF level is constantly displayed on the right side of the
monitor screen and reminder messages are displayed when
DEF level is becoming too low. (Fig. 11)

DEF levelreminder

[ &, Approx. 8 hours remaining
“~+) to DEF refill caution.

® 012340 , |

Fig. 11 DEEF level indication
(Source: Komatsu data archive)

DEF level can also be monitored and managed on
KOMTRAX.

3.3.3 KOMTRAX communication upgrade
to 3G

For communication quality upgrade, 3G terrestrial mobile
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networks are adopted for KOMTRAX communication
standards.

Table 1 KOMTRAX communication standards
(Source: Komatsu data archive)

Region PC240LC-10 PC240LC-11
North America Satellite Terrestrial mobile
/ Europe communication communication (3G)
3.4 Others

3.4.1 Press molded one-piece engine hood

The addition of the urea SCR system required the entire
emissions aftertreatment systems to be larger in size. That
also meant the engine hood that covers these systems also
needed to be larger in size. It was technically extremely
difficult to develop a press molded one-piece engine hood
larger than the one used on the current model.

Right from the planning stage, development was closely
coordinated with the production and procurement departments
and simulations were made to finalize the appropriate shape
free of cracks and wrinkles that can be caused by press

molding.
These efforts led to the PC240LC-11’s stylish, press
molded one-piece engine hood.

Plunger

Fig. 13 Armrest
(Source: Komatsu data archive)

3.4.3 Easy to refill DEF
The urea SCR system uses DEF which must be refilled
regularly just like fuel. To ensure good accessibility, the DEF

tank is located just beneath the steps to the cab on the right
Fig. 12 Press molded one-piece engine hood front of the machine where the fuel tank is also located. (Fig.
14)
3.4.2 Easy to adjust armrest height
Design review led to the new, toolress height adjustment
with a knob and a plunger, enhancing operator convenience.
(Fig. 13)
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Easy to refilling DEF

Opening the DEF tank cover provides access to the refill opening.

Fig. 14 Refilling DEF
(Source: Komatsu data archive)

3.4.4 Easy to service the DEF filter

The DEF pump is located beside the DEF tank on the
right front of the machine so that the operator can access the
DEF filter (which must be replaced regularly) mounted on the
DEF pump while standing on the ground.

DEF mixing piping

Opening the DEF tank cover provides access to the refill opening.

Fig. 15 DEF filter
(Source: Komatsu data archive)
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4. Conclusion

The PC240 is among the key products in the mid-size

hydraulic excavator range of Komatsu. The PC240LC-11 not
just meets Tier4 Final and Stage IV emission standards, but

incorporates a range of other impressive features which
enhance its product competitiveness. The product launch will
continue in North America and Europe. We hope the
PC240LC-11 will be well accepted in every market where it is
launched.

Introduction of the writers

Tadashi Mori

Joined Komatsu Ltd. in 1997.

Currently a member of Hydraulic Excavator
Development Group, Construction
Equipment Technical Center 1, Development

Division.

Manabu Himoto

Joined Komatsu Ltd. in 2007.

Currently a member of Hydraulic Excavator
Development Group, Construction

Equipment Technical Center 1, Development
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[A few words from writers]

With cooperation from relevant departments and having gone

through stringent processes of clearing Tier4 Final / Stage IV

emission standards hurdles and verifying quality, the
PC240LC-11 has been finalized as a product capable of fulfilling
customer needs.

Our efforts will continue for the development of new,

innovative hydraulic excavators that customers find highly

valuable and indispensable in not just meeting emissions

standards but offering environmental, safety and ICT benefits.

2014 VOL. 60 NO.167

Introduction of Hydraulic Excavator PC240LC-11

_7_




<<
  /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


