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Safety rules for working witts TARDEB402device.
Before using theleviceSTARDEX020 F dzNJi KSNJ & 1 KS Rusl@axetutf/s 0 N.

The device should be plugged onlyarcircuit of alternative current mentioned in the
passport of the device. In order to power up the deyiase onlysupply cablegfrom the
delivery Kkit.

Getting the electrical charges on device body isrggty prohibited!
Ingress of moisture inside the device is stricthacceptable!

Device body is constructed to protect its components fromechanicalimpact, while
operating. Avoid body damage, do not drop the devicd da not putanyheavy objects on
its cover.

At any sign of device defect as smokesparkingor specific smell unplug the device
immediatelyand contact the nearest STARDEX service center.

All cables connected to the device must be supplied with standard plugs without mechanic:
damage.

There are no selfepairable parts inside of the device. It is strongly prohibited to open the
device.

Store and use away from children and pets.

The device islesignedto work with commorrail system.The devicaiser must understand
the structure andorinciple of operationof injection systems.

Incorrect use of the device cé@ad to breakage ahe equipment2 NJ dza SN A& Ay e



Specifications and operation directions

Dimensions 37003000130 mm

AC power supply 220V 50Hzor 110V 60Hz

Power consumption in standy mode | 40W

Power consumption in load mode 400V

Operating temperature From-10°_ to + 50,

Relative air humidity not more than90%at 25°,




Purpose and rangef application.

l

STARDEX 04@2a highlyprofessional universal devider testing pumps and injectors
of CommonRailsystem.

The device is designed to work witommonRailsystems byBosch Delphi, Densq
SiemensCaterpillar, Cumminsand is also abl& test allmechanicalnjectorsas well
as nozzles of the uninhjectors.

The device is specified to test one injecsimultaneouslywith a hand pump or a test
bench.

It works both with electromagnetic arlezoelectridlCommonRailinjectors.

It enaldes to testcurrent characteristicof an injector displaying ahigh-precision
currentgraphon the screen.

Device management is performed through the user intefaimstalled on the
notebook supplied

STARDERA402 combined with a hand pumpenables tomake an express test of
CommonRailinjectors on the followingparametes:. efficiency, leakage, quality of
injection, pressureat the beginning of the injection, state adlectromagnetic coll

(solenoig or piezo elemenbf injector.

The memory of the deice contains approximately 1500 tegtlans for checking
pumps and Common Rail injectors, such asBosch Delphi, Densq Siemens
Caterpillar, Cumminsand over 10000 tesplans for checking mechanical injectors of
different manufactures.

The device STARIX 0402 combined with the bench is a fulHfledged highly
professionalsolution, which enables completed test andsetting of CommonRail
systempumps and injector@according to all necessary parameterssamrautomatic
mode, while following step-by-step instructions containedin the device in the form
of test-plans.

The device is suitable for fitting ouany high-pressurepump test bench including
test benches without measuringnit.



Connectors and control buttons.

Power cable connector
RPMsensorconnector.
Pressure sensor connector.
Injector cable connector.
Regulator connectar

USB port.



Front panel light diode

Hastwo states:

1 No lightg the device ide-energized
1 Green light; the device is on.

On/off button.

Switching on/off the device.
Connect the device to the AC powasing the AC adapter supplied.
Insert the suppliedchotebookand connect it to the appropria USB cable from the device.

Connect to notebook peripherals (keyboard, mouse, printer)flurn on the device
corresponding key on the front panel.

To switch off the deviggress theon/off button on the front panel of the device.



Main menu.

After switching on and loading the devidde main menu will behown on the displayvhere
auser can chose the mode of the device.

HAND PUMP
- TEST BENCH

3 “IDEFAULT

HANDPUMPIs a mode fotestingmechanical and common rail injectors witke hand
pump.

TESBENCHSs a moddor testinginjectors and common rail pumps on thegh-pressure
pumpbench.

DEFAULTF the field is tickedthe nextchosen mode will be loaddaly defaultduring the
followinglaunch.



HAND PUMRPMAIN >HAND PUMJ

After goingto HAND PUMPhode,the hand pump mode menu will be displayed.

HAND PUMP . y

COMMON RAIL
? MECHANICAL

_IDEFAULT

COMMONRAIL¢ testingof Common Rail injectors on the hand pump (express test).
MECHANICA¢ testing of usual mechanical injecton the hand pump.

DEFAULT if the field is tickedthe next chosen mode will be loaddy defaultduring
the following launch.

Quit to main menu (MAIN).



High pressure pump bencfMAIN > TEST BENCH

After going toTESTBENCHthe high-pressue pump bench menu will be shown on the
display.

TEST BENCH ~ M

; INJECTORS
PUMPS

_JDEFAULT

INJECTORSesting of common rail injectors on theghpressurepumpbench in hand
or semrautomaticmode.

PUMP&; testing of common rail pump on the high-pressurepump benchin hand o
semrautomaticmode.

DEFAULTIf the field is tickedthe next chosen mode will be loaddy defaultduring
the following launch.

Quit to main menu (MAIN).



Testing of common rail injectors on the hand pun{MAIN > HAND
PUMP > COMMON RAIL)

After going tothe common railnjectortest mode on the hand modéhe selection of injector
types will be displayed.

COMMON-RAIL INJECTORS -
.

; BOSCH
DELPHI

? DENSO

; PIEZO SIEMENS
PIEZO BOSCH

- CATERPILLAR

BOSCH electromagnetic injector8osch

DELPH¢ electromagnetic injector®elphi

DENSQ electromagnetic injectaDenso
SIEMENS piezoelectrianjectorsSiemens
PIEZOSCH piezcelectric injectordBosch
CATERPILLARIectromagnetic injector€aterpillar
Quit to main menu (MAIN).

All Common Rail injetors have different currenvoltage characteristicsso, it is extremely
important to select the type of the tested injector correctlyincorrect choicemay cause
injectorQ ar deviceQ damage!



After selecting the type of thmjector, the express test window will open.
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Type of the tested injector.

Pre-installed pulse modec beforehand installed pulse characteristics for an injector
(width, frequency).

T Minimal ¢ 500 microseconds 20Hz.
1 Lowc¢ 800 microsecond0 Hz

' Medium ¢ 1200 microsecond$5Hz
9 High¢ 1500 microseconds 10 Hz.

Pulse widthis the exact period of timgwhen the injector is operating, which is called
pulse width of injection or duration of injecticandis measured in microseconds.

Pulse frequency the number of complete injections per 1 sec measureHiz.

STARMSTOP buttorswitches on and ofpulse to the injectowith the determined width
and frequency.

Leakagas a digital speethdicationof pressurefalling in theinjector, whichis expressed
by the time needed for pressure to fall from 350 bar t®2@r in the tested injector on the
hand pump.

Leakage scalis a graphicalisplay ofeakage on the screen. The fixed wistdpestands
for 0. Movablestripethat changests color, identifies the current value deakage.



Pressure scales a grapical display of pressure on the screen. The movable velrige
shows the value gfressure in theail at the moment. The movable resdripe shows maximal
fixed pressure in théuel rail.

Currentpressureisreal pressure in the fuel raifixed by tre pressure sensor.

Maximal pressureis maximal pressurefixed in the fuelrail. The value of maximal
pressure isnstantlyupdated when press on it.

Quit to main menu (MAIN).

Install Common Rail injector othe hand pump and make sure all connectoare sealed.
Connectthe injector toinjector cable connector using universal cable with an appropriate
cap. Connect the fuel rail pressure sensor for testing one injgaistalled on the hand pump

to the pressure sensor connectoBwitch on STARDB402 and followMAIN>HANDPUMP

> COMMONRAIL Selectthe type of the injector tested. Select pulse width and frequency.
PressSTARMTSTORuttonto g1 I NI A y 2 S O i drsiudie indhe Nidl ineugindtiel S
hand pump handle. Measuneressure at thebeginning ofan injection. PresSTARISTOP
odzi2y G2 &i 2nhdcreafedi@Bureiniuel éghilghel thah 370 bawusing

the hand pump handle. With the falling of pressuretle fuel rail, starting with 350 bar,
counting of injector leakge will automatically start and will stop when it is 200 bar. Pressure
at the beginning of injection and leakage of the injector are the most important parameters
in the express diagnostics of Common Rail injectors.

Reference data on leakage of Common IRajectors.

Boschand DensoCommon Raihjectors have the followingradationof leakage:

1 From-5to-2 critically bad
1 From-2to-1 relatively bad
1 From-1to O relatively operational
M FromOto1l good
1 From 1 and higher very good



Delphi, PiezoBosch SiemensgCommon Raihjectors have the followingradationof leakage:

l
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From-5to-1
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Reference data at the beginning of injection on MEDIUM pulse.
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Boschcars
Boschtrucks
Densocars, trucks
Delphicars

Delphitrucks

Siemensand Piezo Bosch
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These reference materials are generalized and accurate for most of Common Rail injectors

When conducexpress diagnostics it is important to note that all tested Common Rail systen
injectors that aretaken from one engineghave the ame pressure at the beginning of the
injection, otherwiseadjustmenton the high-pressurepump bench is required.



Testing of mechanical injectors othe hand pump (MAIN > HAND
PUMP>MECHANICAL

After going toMECHANICALhe windowfor selecting aerial numbemill open.

MECHANICAL INJECTORS A -

.

BDLL160S6700 N
BKBL5255153
BKBL5455312
BKBLG675668
BKBL8755189

NP-DLLAT50SN555
0000170012
0000170112
0000170212
0000171312

Filteris a line for inputting a part of a serial number to simplify search irddtabase
Data baserecords, which do not contain the inserted part of the numben)l be
automatically removed from the screen.

Quit to menuHANDPUMRP



After selecting the type of testehjectors,the test window will open.
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0
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Opening injector pressure fixed pressure of thenjector opening.
Reset buttoncleansa valueof opening injector pressure before next testing.

Reference datasalist ofthe reference data aboubpened injector onozzle(data span
of opening pressure in bar

Pressure scalesagraphical display of pressure on the scre€he movable white stripe
shows the value of pressure in thal at the moment. The movae red stripe shows maximal

fixed pressure in the fuehil.
Currentpressureisreal pressure in the fuel raifixed by the pressure sensor.

Maximal pressureis maximal pressurefixed in the fuel line. The value of maximal
pressure isnstantlyupdated, when press on it.



Quit to menu HANOPUMRPR

Installa mechanical injector omthe hand pump and make sure all connections are sealed.
Connecthe fuel rail pressure sensor for testing one injectostalled onthe hand pump to

the pressure sensoconnectorby the cable from the kiSwitch onrSTARDEX304and follow

to MAIN >HANDPUMP>MECHANICALChoose theserialnumber ofthe injector orof the
nozzle Create pressure in the fuelil, which is enough fothe injector to be activated bthe
hand pump. Ressure of the injector tested is shown by higmeralsin the left top corner of
the screen and by the red stripe ¢ime pressure scale.

To getaccurate value of opening injector pressure the handletbé hand pump must be
moved several tims!

Testing of Common Rail injectors dhe high pressure pump bench
(MAIN>TEST BENCHNJECTORS

After following toINJECTOR®e window forselecting the test mode will open.

| 3

- MANUAL
2 TESTPLAN

Manualis a manual mode for testing @he high-pressurepump bench.
Testplanis asemiautomaticmode for testing injectors according test plan

Quit to menuTESBENCH



After following toTESTPLAKhe window for selecting the type of common rail injectarill

open.
COMMON-RAIL INJECTORS -
.

- BOSCH

- DELPHI

- DENSO

- PIEZO SIEMENS
- PIEZO BOSCH

° CATERPILLAR

BOSCH electromagetic injectorsBosch

DELPH(¢ electromagnetic injector®elphi

DENSQ electromagnetic injector®enso
SIEMENS piezeelectric injectorsSiemens
PIEZBOSCH piezcelectric injectordBosch
CATERPILLARIectromagnetic injector€aterpillar
Quitto menuTES BENCH

All Common Rail injectors have differestrrent-voltage characteristicsso, it is extremely
important to select the type of the tested injector correctly. Incorrect choioeay cause
injector or device damage!



After choosng themanufacturerthe window for selectingnjectorQserial number will open.

EE—————
0 445 010 005

0 445 010 006
0 445 010 007
0 445 010 008

0 445 010 009
0 445 010 010
0 445 010 011

0 445 010 013
0 445 010 015
0 445 010 017

Filteris a line for inputting a part of a serial number to simplify search irddtabase
Data baserecords, which do not contain the inserted part of thmeimber, will be
automatically removed from the screen.

Quit to menuTESBENCH



After selecting injector seriamlumber,the window for testing Common Rail injectors the
high-pressurepump bench will open.
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Information lineis a line where manufacturer and serial number of tested injechnes
shown.

Test stepshows the name ahe current testing mode, horizontarrows change modes.

Target pressureasthe pressure, whichvill be set in the fuel rail iffou activate control of
the reducing valvéey ON OFFswitchin the sectiolPRESSURIEbythe button STARTSTOPR

If the Common Rail bench pump has lowproductivity, than required fortesting this type

of injectors or back flow of injector is too high real pressure in the rail can be fixed
considerably lower than target. In such case Comntail,bench pump should be replaced
by more productive one or number of injectors testesimultaneouslyshould be lessened.

Pulse widthis the exact period of timgwhen the injector is operating, which is called
pulse width of injection or duration of injectigrt is measured in microseconds.

Pulse frequencysthe number of complete injections per 1 sec measured in Hz.

Result delivery/back flow¢ references values of measurements afjector delivery or
back flowfor this test step.



Result fieldserves folinserting tre value of delivery or bad&akof injectors into report.
Numeral on the left of the fieldorrespands to the number of the injector tested.

Information areais an openingsectionwhere the mode of the current test step is
described.

RPM(¢ real revolutionsof the pump measured by RPBensor (optionally included in
STARDEX304delivery ki). A wsersets thevalue of revolutions by himsekiccording to the
conditions of the test specified the information area

Real pressures indication othe pressure sensor ithe fuel rail.

Select buttonsare used for choosing the number of injectors testé&cach numeral
corresponds to numerated e connected to injector.

Selection buttons have 3 states:
9 Lights redc injector is selected
1 Winks redc injector is pulsed
1 Does not lightg injector is not selected

Units of measurementswitchesunits of measuement ofresult delivery/ back flowas
well asunits ofthe result field.

Units of measurement have 2 states:
1 ml/200str ¢ milliliter per 200cycles
1 ml/min ¢ milliliter per minute.

AUTCOautomatically inputsneasurementstaken fromdigital flow meter STARDEX 0104
into the result field. The button is only active if STARDBRA4is connected t&TARDEX 0104
by USBnterface otherwise the button is not active and delivery or bokv measurement
results should be manually input lyuser.

STARMSTORwitches on/offpressure controlandinjector pulse.

Pressure controbwitches on and off control of pressurethe fuel rail. After switching
on, controlof the reducing valve ithe fuel pump starts sgthat the real pressurdan the rail
is kept on the lgel oftarget pressure After switching off, controdf the reducing valve in
the fuel rail is stopped.



Pressure control hasvo states:

 ONCc control is on

1 OFK control is off

Injector pulseswitches on and off pulse to active injectors with set wialtidl frequency.
Injector pulse haswo states:

1 ONCg injector pulses on

1 OFK injector pulses off.

Quit to menuTEST BENCH.

InstallCommon Rail system pump on the benClmnnectthe fuel supplyfrom the bench to
the pump irfet. Attachsixinjectorfuel rail to the bench and connectiith the high-pressure
fuel pipe tothe high-pressurepump outet. Connectbackflow of the pump and fuel rail to
the test oil tank Connect Common Rail injectanth high-pressurepipes tothe fuel rail.
Connect supplhand retun flow to the measuring unit (e.g. asuring unit of the test bench
or STARDER1M). Connectthe fuel rail pressuresensor tothe appropriate channelof
STARDER402 and connectthe fuel rail pressure regulatoto PRESSURE REGULATOR
connector usng wires from the kit. Connect injector ttNJECTORONNector using
appropriate cable with corresponding cap from the kit. Switch on STARIZBX Follow
MAIN > TEST BENCH > INJECIHORRRDEXO02. Select manufacturer and serial number
of tested injetors. Activatefirst injector channelusingbuttons for injector selectionFollow
step-by-step instructions in théenformation field.

Working with the high-pressurebench a protective shroudshould be used to avoid injury
of the user incase ofemergercy!



Typicalconnectiondiagram.

Injectors Reg. 1
| e
Pressure
Sensor
STARDEX 0402

<
emmm» High pressure

Supply pressure

@ | ow pressure (Return flow)

1 2 3 4 Injectors  Pump
(@mm@s n@w ’v(@ o @ Electrical connection
Pump  Pump . 1 Supply pump out
1 2 3 4 delivery recovery
@ @ @ 2 Return flow without pressure regulation
faciors Vel STARDEX 0104

3 Return flow with pressure regulation




Testing of Common Rail pump ahe high pressure pump bencfMAIN
>TESBENCHE PUMP$

After goingto PUMPSthe window forthe test mode selection will open.

PUMPS o »

2 Testplan

Manualisamanual mode dér testingthe pump onthe high-pressurepump bench
Testplanis a semirautomaticpumptestingmodeon the test plan

Quit to menuTESBENCH



After going toTESTPLANhe window for selecting manufacturer will open.

PUMPS -

! Bosch
2 Delphi
3 Denso

4 Siemens

BOSCH Boschpumps
DELPH¢ Delphipumps
DENSQ@ Densopumps
SIEMENE Siemenspumps

Quit to menuTES BENCH




After choosingnanufacturerthe window for selecting serial number will open.

Bosch - >

1
0 445 010 005
0 445 010 006
0 445 010 007
0 445 010 008
0 445 010 009

0 445 010 010
0 445 010 011
0 445 010 013
0 445 010 015
0 445 010 017

Filteris a line for inputting a p&iof a serial number to simplify search in tbatabase
Data baserecords, which do not contain the inserted part of the numben)l be
automatically removed from the screen.

Quit to menuTESBENCH



After choosing serialumber,the windowfor pump test will open.

1 Bosch 0 445 010 010

2 ¥ CHANNEL 1
< PRESSURE p

<« 1000>Bar <«0.00»A

Vv CHANNEL 2
4 CURRENT p

<0.00>A
v CHANNEL 3
4« PWM »
<0.00>A

v CHANNEL 1
MR 4 PRESSURE p

MR <«1000>Bar <«0.00»>A

Test 1. » Test bench settings

1001 oar

< 0.0 »%

WORKING
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Information lineis a ling where manufacturer and sei number of tested injectors are

shown.

Test stepshows the name ahe current testing mode, horizontal arrows change modes.

Field of information is an opening listwhere the mode of the current test step is

described.

Real pressurés anindication ofthe pressure sensor ithe fuel rail.

Channelidentifies the number o€hannel, whichs beingregulated.



Channel control modeshowscontrol mode on the channel, horizontal arrows change
modes.

Channel control mode hdhkree states:
1 PRESSURHarget pressure control mode
T CURRENQJ current control mode
1 PWMCc¢ duty cyclecontrol mode

¢ NBSG idinSpsessdeyBvhichwill be set in the fuel rail after pressing
STARMSTORutton (only for the first channel ithe target pressure control mode).

Currentis a value of current in this channel.
Duty cycleis a value ofluty cyclein this channel.

STARMSTORwitcheson and off cotrol signal on this channeA wser sets control signal
characteristics by control mode and value of target pressure, curnedtity cycle

Install Common Rail pump on theench. Connect teduel supply from the bench to the
pump inlet. Install skinjector fuel rail on the test benchnd connect it tahe high-pressure
pump outlet usinga high-pressurepipe. Close the rest fuelail outlets by special plugs.
Connect return flow othe pump and fuel rail tdhe measuring unit€.g. neasuring unit of
the testbench, STARDBX03 or STARDEX.(4). Connecthe fuel railpressure sensao the
pressure sensoconnectorandthe fuel rail pressure regulator tthe regulator connector 1
usingappropriate wires from the kifTurn onSTARDEX02and followMAIN>TESBENCH
> PUMPS Select manufacturer and serial number of the tespranp. Follow stefby-step
instructions inthe information field.



Typicalconnectiondiagram.

CHIE)H

STARDEX 030x

esssse High pressure

Supply pressure

@ Low pressure (Return flow)

@ Electrical connection

1 Supply pump out

2 Return flow without pressure regulation

1 2 3 4
© © @ @ o e 3 Return flow with pressure regulation
e o e © O
recovery
0000 © ©
Foiofocs deiney STARDEX 0104




Additional menu.

There are additional menus ithe right part of thescreen. Additional menus can vary
depending orthe test mode or other connecteBTARDEX devices.

Current graph.

1000

Return¢ go back tahe previous window.
Current scale; intensity of currentin the injector circuitmeasuredn Ampere.
Time scale; time measured in microseconds.

Select buttonsg activate/deactivatedisplay ofthe current graph for selected injector.
Color of graphs corresponds to color of buttons; numbers of buttons correspond to
numerated wireof injectors.



Settings.

2 \
T~

Displayresolution sets resolution onexternalmonitor.

Pressuresensortype is set according to the type die pressure sensgiconnected to
the device.

It hastwo values:
M 1500bar
M 1800 bar

Quit ¢ quit to the operation ystem.



