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The in-depth surveys were conducted visiting distributors and job sites in North America and Europe,
which are the main markets for large-sized crawler dozers. And then, closer inquiries led to the Dantotsu
Features from the top two out of customers' demands. With the engine suited to EPA Tier 3 emission regula-
tions, D155 crawler dozer has been superbly upgraded to D155AX-6 that is introduced in this report.
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1. Introduction

Since it is marketed in 1999 as a new model, the
D155AX-5 has enjoyed a high reputation for productivity and
durability. In 2003, the DI55AX-5 underwent a minor
change to reduce fuel consumption and to improve com-
fortability. Nevertheless, recent model changes incorporated
in competitor products have gradually eroded its product excel-
lence. Furthermore, developing vehicles that meet the Tier 3
exhaust gas regulation of the EPA to be enforced beginning
2006 has become a pressing matter.

In North America, in Europe and in Japan, on the other
hand, customers are demanding products that excel over com-
peting products and meet the needs of the times.

Additionally, demands for protection of the global en-
vironment by adopting mechanisms such as exhaust gas regula-
tions and calls for reducing noise and improving people’s life-
style and living environment have become stronger.

Against this backdrop, the DI155AX-6 GALEO was
launched after undergoing a full model change for the first time
in seven years based on in-depth user surveys, incorporating
state-of-the-art technologies. The D155AX-6 GALEO, which
is overviewed below, features environmental friendliness and
safety (Photo 1).

Photo 1 General view of D155AX-6 GALEO

2. Development Objectives

Development objectives as shown in Fig. 1 were set at
the start of developing a Dantotsu bulldozer, aiming at provid-
ing and maintaining a powerful competitive power as a
next-generation bulldozer. The development effort for reali-
zation focused on new technologies as selling points based on
the “IT, environment, safety and basic performance” as new
brand concepts of Komatsu suiting the new century and provid-
ing solutions to the needs of users throughout the world.

2005 @ VOL. 51 NO.156

Introduction of D155AX-6 GALEO Series Large-Sized Crawler Dozer

717



KOMATSU TECHNICAL REPORT

performance

(Economy)

Basic [ o Increased work amount (dantotsu feature)---<>Sigma Dozer

® Low fuel consumption (dantotsu feature)---<>Lock up automatic transmission power line

® Enhanced ride quality

® Low noise (inside cab)

® High pressure

® Enhanced controllability

IT, level of
comfort

---OType K bogie undercarriage  ---<>Cab damper mount
--OROPS integrated cab

---OROPS integrated cab

-+ Lock up automatic transmission power line
--->Multi-color monitor

-+ Electronic control of work equipment

OPS integrated cab ---ONew ripper

® Enhanced serviceability -*<>Multi-color monitor ---<>Fewer oiling and greasing parts

® Enhanced visibility - OR

Environment

® Fewer harmful substances

® Conformance to tier-3 exhaust gas regulations:--<>KOMATSU SAA6D140E-5 equipped
® Low noise (circumstances) +-<>Hybrid fan
--OLess lead used -+ OLess CO, emission amount

---OType K bogie undercarriage

Fig.1 Target of development

3. Dantotsu Features

The new technologies described in the following have in-
creased the amount of work (m’/h) 15%, have reduced fuel
consumption (£/h) 10% and have improved the fuel consump-
tion efficiency (m’/) by approximately 30% compared with
conventional models (Fig. 2).
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Fig. 2 Comparison of the work amount and fuel consumption

(1) Increased work rate by “Sigma Dozer”

To increase the work rate, the D155AX-6 is installed with
a new shaped blade and the “Sigma Dozer” to ensure a higher
digging efficiency (Fig. 3). The new blade concept is based
on the unique shape of the front part of the blade by digging
earth in the center of the blade. The new concept increases
the amount of earth shoveled by the center part and reduces the
amount of earth that spills over from both sides of the blade.
The new blade increases the work rate by 15% with the same
digging resistance as that of the conventional semi “U” blade

(Fig. 4).
Effective rolling up
of the earth

Fig.3 Sigma Dozer

Fig. 4 Mechanism of digging

®Advance test

An advance test in two phases was conducted prior to the
development. First, a bench test was conducted using a
model to verify whether a large amount of earth could be dozed
efficiently according to the theory. Next, a test was carried
out using a real size blade to verify whether the calculated
work rate could be achieved. Additionally, work other than
dozing work that was required for the blade of a bulldozer
(leveling, side cutting and boulder stone dozing) and perform-
ance due to differences in soil property were evaluated, to
arrive at the optimum shape (Photo 2, Fig. 5).
@ Application to new model D155AX-6

Incorporating the results of the advance test in the devel-
opment work, the development target of increasing the work
rate by 15% for the D155AX-6 could be accomplished.

. B AGT
Semi “U” blade
Photo 2 Comparison of concentrating capacity (Side view)

Sigma Dozer

Shaﬂe of dug
earth and
sand heaped

sand heaped
i P in front

in front

Semi “U” blade
Fig. 5 Comparison of concentrating capacity (Overhead view)

Sigma Dozer
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(2) Low fuel consumption by lock up automatic transmission
To efficiently transmit effective engine output to the
work equipment, the D155AX-6 employs a lock up automatic
transmission system. A total electronic control system that
controls not only the power line and engine, but also work
equipment, as well as a multi-gauge color display that is
installed in Komatsu bulldozers for the first time, enhance the
operability of the dozer simultaneously.
@ System configuration
The control system configuration is shown in Fig. 6.
Each ECU is connected by KOMNET (CAN), which transmits
information and commands.

| Control System for DI55AX-6
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Fig. 6 Configuration of control system

® Engine control

In the automatic transmission mode, engine control is
changed to mid range governor characteristics, thereby allow-
ing fine engine output selection in accordance with mode selec-
tion, gearshift and L/U state to lower fuel consumption. In
partial throttle or in deceleration, the mid range governor and
HSI (Hi Speed Idle) are combined to achieve total area power
control and limit of maximum speed of vehicle.
®Gearshift control

Automatic transmission of bulldozers is practically used
in hydraulically driven power lines such as HMT and HST.
However, the D155AX-6 is the first bulldozer with a torque
converter to employ a gearshift presetting function. To allow
the operator to smoothly accept this system, a drastic reduction
in the gearshift shock and speed change was essential. New
technologies were incorporated to accomplish this such as
regulation of the lock up clutch pressure through the speed
ratio of the power line input and output revolutions and a short
synchronization time through engine torque control. This half
lock up control prevents torque troubles, achieving speed
change control that is unrivaled by conventional models.

(3) Advanced operator interfaces

The D155AX-6 employs new operator interfaces to freely
operate lock up automatic transmission that is electronically
controlled and to lower fuel consumption in collaboration.

The PCCS lever that has been accepted popularly with
existing machines is continuously used as the travel lever.

KOMATSU TECHNICAL REPORT

The automatic transmission mode is set as default for ordinary
uses such as dozing and leveling. In rocky terrain work such
as in ripping and rough ground work, the manual transmission
mode, which has the same functions as those of conventional
models, can be selected (Fig. 7).

Gear shift presetting
function
(In neutral shift)

Auto trans mission mode Manual transm ission mode

F1-R1 mode F1-R1 mode
Press 1 Press UP Press Press UP
DOWN DOWN
FiR2mode F1-R2 mode
Press 1 Press UP Press Press UP
DOWN | & DOWN
F2-R2 mode
F2-R2mode
press " | Press up
DOWN
4
F2-R3L mode

Fig. 7 Gear shift presetting

A large multi-gauge color display is used as a monitor.
The gauges and graphs have the same designs that have been
standardized for the Komatsu Dantotsu models. IT functions
such as KOMTRAX information email and an external camera
are provided as in other models. In addition to them, several
functions have been added as functions that are dedicated to
bulldozers (Fig. 8).

[Multi gauge selection item
P/L oil
[Hydraulic oil

3 [Machine body speed
[Work equipment pump pressure i
Engine oil pressure _
Engine speed X angle dis,

I~

-_Indicators

Z
&

wlo]=

ofee[w]a]w]s

Machine body traction force
Clock

Auto transmission mode
(Dozing)

®@
® | @

Manual transmission
mode (Ripping)

(j;: Current gear shift.
@) Preset gear shift (gear shift on start) and maximum

gear shift during traveling.

@) Symbol for auto transmission mode. “AUTO™ mark
is displayed.

@: Symbol for auto transmission mode. “DOZING” mark is displayed.

Fig. 8 Large multi-gauge color display

[Multi gauge] ... The multi-gauge display located in the center
of the color display enables the operator to select and dis-
play a gauge that is needed to read in accordance with work
conditions or vehicle conditions.

[User mode] ... The “load display mode” that scrolls as time
passes by interlocking to the eco gauge visually displays
the relationship between the work progress and vehicle
load, thus contributing to energy saving operation. Simi-
larly, the “pitch angle display mode” that scrolls as time
passes displays the pitch angle in time series in response to
high user demands, to enhance the work efficiency through
comprehension of landform.

[User customize] ... The fine control characteristics of the
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work equipment lever, quick drop valve operation, back-
ward traveling slow mode setting and other items can be
customized according to operator choice. The “customize
memory” function allows of five settings to be memorized
so that settings for several operators can be registered and
settings for different work can be made. The new model
controls work equipment by electronic control, thereby
enhancing the blade controllability through quick drop
work point control and other control. By combining it
with the “user customize” function, it gives higher control-
lability tuned to work conditions and operator individuality

(Fig. 9).
: Ripper lever

’—1 Multi monitor
Controller

Work equipment lever

Work equipment valve

Quick drop valve

Fig. 9 Electronic control of work equipment

4. Selling Points

4.1 IT and comfortability
(1) Enhanced ride quality

The synergy effect of a cab damper mount that excels in
shock absorption such as in conventional models and the
K-bogie undercarriage system that is used in large machines
such as D275 and larger models reduces vibration during travel
and shocks while traveling on uneven ground (Table 1, Fig.
10).

Table 1 Enhanced ride quality
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Pad rubber

K bogie

Fig. 10 Undercarriage of K bogie

(2) Reduced noise in cab

The sound shielding performance inside the cab has been
greatly enhanced through the high-rigidity cab, which also
incorporates the ROPS (roll-over protective structure) function
and through high sealing performance by full electronic control,
reducing noise by 2dB (A) compared with conventional models.
The pressure level increased by approximately SmmAq (Table
2).

Table 2 Noise at the operator’s station

Item D155AX-6 D155AX-5
Noise at the operator’s station | dB(A) 75 77
Pressurized compartment mmAg 14.7 9.5

Item D155AX-6 D155AX-5
Undercarriage type — K bogie X bogie
Number of track rollers | Quantity 7 6
Cab mount type — Damper mount | Damper mount
Running-over shock *1 m/s’ 104 14.3

*1: 3-axis composite acceleration RMS value for the upper part of the

operator’s seat (Running over a R2.70mm block)

(3) Improved visibility

Unlike the conventional structure, which has a cab and
ROPS separately, the DIS5AX-6 uses a ROPS integrated cab
that has a very high rigidity and is combined with the ROPS
functions, thereby drastically improving the side visibility by
removing ROPS pillars (Fig. 11).

ROP Sintegrated CAB

CAB ROPS

Fig. 11 ROPS integrated cab

A new link is used in the ripper, and the rearward
visibility during ripping work has been greatly improved (Fig.
12).

Fig. 12 Improved rear visibility through new link
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(4) Improved serviceability

The caution display and trouble diagnosis functions of the
multi-color monitor are enhanced and easier to see. The
monitor quickly notifies the operator of any problems. The
service mode functions are more user friendly (Table 3).

The blade and ripper have a new link that reduces blade
play amount and improves visibility improvement (mentioned
above). The simplified link has greatly reduced the number
of locations that require greasing (Fig. 13, Table 4).

Table 3 Mode display on multi color monitor

KOMATSU TECHNICAL REPORT

(2) Reduced exterior noise

The new K-bogie undercarriage not only enhances ride
quality, but also reduces carriage noise when traveling. A
hybrid fan has also reduced fan noise. Through these effects,
exterior noise has been reduced to 2dB (A) in dynamic noise
compared with the conventional model (Table 6).

Table 6 Comparison of exterior noise

D155AX-6 D155AX-5
Dynamic noise dB(A) 111 113
Stationary 15m exterior noise | dB(A) 76 77

Mode Function
User mode | Maintenance mode Time to change oil or a filter is displayed
Customize mode Changing operability of the work equipment and
other functions
Work status graph Time series display of machine body inclination and
traction force
Selection of gauge in a | Gauges switching for the torque converter oil
multi-gauge display temperature, hydraulic oil temperature, etc.
Screen adjustment Screen brightness and contrast adjustment
Language selection Selection of 11 languages, including English and
Japanese
Fan cleaning mode Fan inverse operation mode while cleaning radiator
Service Monitoring mode Checking of sensor voltage and temperatures
mode Failure history display Codes of past failures are displayed
Maintenance mode change | Maintenance mode settings can be changed
Adjustment mode This mode enables various adjustments
PM click mode Monitoring of engine speed, water temperature and
other parameters
Deceleration mode This mode is selected during engine failure diagnosis

(3) Reductions in CO, emission amount and harmful substance
The D155AX-6 has significantly reduced fuel consump-
tion and, consequently, CO, emission amount is greatly
reduced (Table 7).
The brass tube radiator that is made by lead soldering is
replaced by an aluminum radiator and consumption of lead has
been reduced drastically.

Table 7 CO, emission amount and mass of harmful substances

@®

®
(Left right) (Left right)

(Left right)

00
(Left right)
Fig. 13 Blade link and ripper link

Table 4 Oiling locations of blade and ripper

Item D155AX-6 D155AX-5
Blade greasing location | Quantity 3 5
Ripper greasing location | Quantity 8 12

4.2 Environment
(1) Engine compliant to tier 3 exhaust gas regulation

The Komatsu SAA6D140E-5 engine embedding a cooled
EGR system and an electronically controlled common rail
injection system is equipped, accomplishing clean emission
performance of the highest level of the world, good exhaust gas
color and low fuel consumption (Table 5).

Table 5 Comparison of engines

DI155AX-6 DI155AX-5
CO, emissions kg/h 96 107
Harmful substance (Lead) kg 0.9 21.3

D155AX-6 D155AX-5
Engine — SAA6DI40E-5 | SA6DI140E-3
Piston displacement L 15.24 —
Rated output kW/rpm 239/1900 231/1900
Additional emission o EGR None
apparatus
After-cooler type — Air cooled Water cooled

5. Conclusion

The D155AX-6 will be marketed in North America on
the Field Day in March 2006 and in Europe in April 2006 at
the Intermat. The D155AX-6 incorporates many improve-
ment items including the two Dantotsu selling points. It has
been perfected through strict quality verification and is sure to
achieve a high market evaluation.

Market entry of the D155AX-6 will be supported with
minute care so that it will be accepted in the market without
much delay.

2005 @ VOL. 51 NO.156

Introduction of D155AX-6 GALEO Series Large-Sized Crawler Dozer

757



Introduction of the writer
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[A few words from the writer]

Planning and advance research of Dantotsu features were
started in the second half of 2002. Mass production of the
D155AX-6 began in January 2006 after mapping out and imple-
menting a development plan in June 2003. The development and
production departments are now making concerted efforts to
deliver the Dantotsu bulldozer to industry throughout the world.

The writers intend to apply the Dantotsu technology gained in
the development of the D155AX-6 to the higher and lower series.

KOMATSU TECHNICAL REPORT

2005 @ VOL. 51 NO.156 Introduction of D155AX-6 GALEO Series Large-Sized Crawler Dozer

_6_




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


