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STUDENT QJTLI NE

PERFCRM D AGNGSTI C TESTS WTH STH I &R

LEARN NG ABIJECTI VES

1. Termnal Learning (pjective: @Gven an LVS requiring diagnostic testing,
TM 2320- 20/ 12A, TM 9-4910-571-128P, and a STH IR unit, performtroubl e
diagnosis on LVSwth STHIGER per the reference. (3521.13.17)

2. Enabling Learning (bj ecti ves:

a. GQven an LVSrequiring diagnostic testing, T™M 2320-20/12A, TM 9-4910-
571-128P, and a STHICER unit, performthe G-chain tests, per the
references. (3521.12.17a)

b. dven TM2320-20/12, TM9-4910-571-12&P, and partial statenents,
pertaining to diagnostic testing of the LVSwth STHIGER conplete the
partial statenents to describe the procedures used to performthe NOQ@tests
onthe LVSwth a STHIGERunit, per the references. (3521.13.17b)

QUTLI NE

1. COMPONENTS AND AUNCTTONS CF THE STH I B R

a. The STHIER s the newest version of the STEH I CE whi ch sone of you
nay have been trai ned on when you went through the AOMC The "R' stands for
reprogrammabl e, but not by the operator. The STH I (ER consists of the
vehicle test neter (VINM which contains the controls, the cable connections,
the flip cards, and the readout display; the transducer kit that contains
various transducers, adapters, and fittings; a technical nanual (TV; siX
electrical cables; and a transportation case.

b. The STHIERIis used to test the engine, fuel, and el ectrical

systens of the M48 and all other prine novers in the fleet of tactical
wheel ed vehi cl es enpl oyed in the Marrine Qorps. The results of these tests
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indicate the serviceability of the vehicle conponents by conparing actual
vehi cl e conditions wth acceptabl e standards.

c. Types of Readouts. The VIMdi spl ays five types of readouts.

(1) Satus readout. This readout displays the status of the test
equi pnent. There are four status readouts.

(a) Readout .8.8.8.8 is displayed each tine the VIMis turned
on. It sinply neans there is power to the VIMand that all the display
el enents are wor ki ng.

(b) Wen - - - - readout is displayed, it neans one of two
things. Immediately after the power is turned on, it neans the VIMis ready
for testing. During a conpression unbal ance test, it neans testing is in
pr ogr ess.

(c¢) Readout .9.9.9.9 indicates that the VIMis reading a test
val ue beyond the range of its neasurenent capability. HEther the wong test
has been sel ected for what is being tested or there is a problemin the
vehi cl e.

(d) PASYFAIL. Thisistheresult of atest on a conponent. It
either passes or fails the test.

(2) Pronpting nessage. This readout tells the nechanic to do sone-
thing. After the proper action is taken, the test wll continue.

(a) UWEH signals the nechanic to enter the vehicle identification
(MD nunber. The M D nunibers are found under TEST DATA on the flip cards,
whi ch are on the VIM

(b) CvLis the signal to dia in the nunber of cylinders the
vehi cl e you are testing has.

(c) @ neans crank the engine in conpression bal ance or first
peak test.

(d APtells youto apply full throttle ina AQ power test.
(e) GFis the signal to quit cranking the engine.

(f) CAL signals the nechanic to release the test button during
an offset test.
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(g Areadout of 66 is the signal todial in 99 during the
confidence test.

(3 MNunerical readout. This readout indicates the nunerical val ue
of the unit of neasure, such as volts, ohns, psi, that you are trying to
determne. iy the nuneric value is displayed, the readout wll not
indicate whether the reading is in volts, ohns, psi, degrees or whatever you
are trying toread. Actually there is no need for that capability because
the operator dials in the test nunber and he knows what is bei ng neasured.
Incidental ly, the val ue displayed wll be a positive nunber unless a mnus
sign is displ ayed.

(4 FEror readout. There are 12 error readouts and they all start
wth"E" They warn you that sonething is wong and the probl emnust be
corrected before the test continues. The flip card identifies what each
error nessage neans.

(5 @nfidence error readout. There are 44 different confidence
error readouts and they all start wth "C" They are used during repair of
the VIM

c. perating Mdes. The STH I (&R can be operated in three nodes.

(1) DCAnode. In the DCA node, the VIMis connected to the M48 at
the DCA connector pernanent|ly nounted in the cab.

(2) TKnode. Wen in the TK node, the VIMis connected to the
vehi cl e by use of the transducers, adapters, and cabl es.

(3) Gonbined node. This node i s when the DCA and TK node are used
at the sane tine.

2. PREPARE THE STH | (&R FCR TESTI NG

a. (onnect the VIMto the \Wehicle D agnosti c Gnnector Assenbl y (DCA

(1) Pull up on the power swtch to nake sure the VIMis in the GF
posi tion.

(2) Gonnect one end of the DCA cable to the J1 connector on the VIM
and the other end of the cable to the vehicle diagnostic connector |ocated on
the passenger side of the cab. DO NOI connect the cable to the diagnostic
connector first as electrical arching nmay occur and damage the cable or the
VIM Aso, renenber that you never connect or di sconnect the cable while the
vehicle is running or while the engine start swtchis in the QN position.
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(3) MNowpush in the VIMpower switch to the QN position and verify
that the display first indicates .8.8.8.8 for approxi nately two seconds and
then changes to - - - -.

(4) If the VIMdoes not display correctly after approxinately two
seconds or if only a partia display is shown, or no display exists, repeat
the previous steps. |If, after repeating the previous steps and only a
partial display is still shown, a defective nodul e exists. Replace the
nodul e i n accordance wth TM 9-4910- 571- 12&P.

b. Performthe onfidence Test:

(1) Wse the TEST SHECT swtch to dial 66 into the TEST SHLECT t hen
press and rel ease the TEST button and wait for a readout of 0066 on the VIM

(2) If the VIMdoes not display and hol d "0066", pull out the power
swtch to the G position, push in the swtch to the ON position and check
the display again. Again, it should indicate ".8.8.8.8" for approxi nately
two seconds then change to four dashes (- - - -).

(3) Redial 66 and press and rel ease the TEST button. [f 0066 i s not
di spl ayed, the VIMis defective and nust be repaired or repl aced.

(4) If you have the correct reading, dial 99 into the TEST SHECT
then press and rel ease the TEST button. The display should read "0099", then
go blank, then read ".8.8.8.8" and go bl ank once nore.

(5 A this point, several nunbers wll| begin appearing and
di sappearing on the display, which indicates the VIMis self-testing. Wen
the self-testing is conpleted, PASSwll display on the VIM indicating it is
servi ceabl e and testing can begin.

(6) If the VIMfails to display PASS repeat the first four steps.
If the VIMfails to display PASS once again, performthe steps |isted bel ow

(a) PRull the VIMpower swtch to the GFF position and di sconnect
the DCA cabl e.

(b) Gonnect P1 of power cable VB to the JI connector on the VIM
(c) Gonnect the red clip | ead of cable VB to the positive

termnal of the vehicle's battery and the black clip lead to the negative
termnal of the battery.
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(d) Repeat the confidence test. If the VIMpasses the
confidence test this way, this indicates a bad transducer in the vehicle's
DCA  If the VIMfails the test, the problemis internal to the VIM

c. Entering the Vehicle Identification Nunber (M D

(1)) Wth the VIMhooked up with the DCA cable on the V& cabl e as we
just had it, dial 60 into the TEST SH.ECT then push and rel ease the TEST
but t on.

(2) The MD nunber for the M8 is 18. Wen UEH appears, dial 18
into the VIMthen push and rel ease the TEST button.

(3) The M D nunber 18 shoul d appear on the display. The VIMis now
ready for testing.

d. dfset Tests. The VIMwI| performan offset test when the test
nuner is entered and the TEST button is held down until CAL is displayed.

(1) The offset test is a nethod of zero adjusting the VIM
autonatically. It determnes the effect the transducers and cabl es have on
the neasurenents and corrects for the offset before displaying the val ues.

(2) Qe the offset value is displayed, it nust be checked agai nst
limts fromthe VIC If the displayed value is outside these lints, the
transducer or one of the cables is faulty and nust be repl aced.

3. SIHIGERTESIS

a. The test procedures are arranged in @ and NO@chains. In the G
chain, a correct result froma test leads to a G and on to the next test
procedure. If the test failed, the result |eads to a corrective action, a
hi gher | evel of naintenance or to the NO @ chain. The N3O QD chai n contai ns
steps to find the cause of the failure. It's also arranged to isolate the
fault and give the corrective actions.

b. To use the test chains, the nechanical condition of the M48 need not
be known. The passing of all tests in sequential order wll quickly show
that the MKA48 has no problemw thin that chain. The TMclearly states this.
However, the only incident that | can think of where you mght performthe
tests if the vehicle didn't have a probl emwoul d be during the perfornance of
a vehi cl e accept ance check.

c. Anorerealistic use for the STHIERwuld be to isolate a fault
that mght otherwse be difficult to diagnose. In that case, you would try
togo directly tothe test for a specific fault. For exanple, if the vehicle
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battery charge was too lowto start the vehicle and the battery gage
indicated | owvoltage, the logical test to performfirst would be test G34,
GHARANG A RU T AND BATTERY VOALTAGE TEST. To begin with test G2, HRST
PEAK- STARTER QURRENT TEST or test G238, BN NE START- LUBR CATI ON GHEK, woul d
be of little value and a waste of tine.

4. GO GA N TESTS

a. VIMnnections and Checkout (GOl). Ve discussed the VIM connections
and check out earlier inthe class so we'll nove on to the next test.

b. Hrst Peak-Sarter Qurrent Test (@®2). The purpose of this test is
to determne the overall condition of the entire starting system

(1) Gonnect the current probe and do the of fset test.

(a) Hrst, attach the PL end of the test transducer cable W to
the J2 connector on the VIM

(b) MNow connect the P2 end of cable W to the connector on the
current probe TKL1.

(c) Next, clanp the current probe TK11l around the positive
battery cable, wre 139, connected to the starter. Point the arrow on probe
TK11 toward the starter.

(d) Hold down the engine stop swtch and crank the engi ne
several cycles.

(e) If the engine does not crank at this point, N3O QD Test 20
(N20) No Gank-No Sart Test nust be perforned.

(f) Turn off all the vehicle's electrical power. DOal 72 into
the TEST SH.ECT.

(g0 Press and hold the TEST button until CAL appears on the
di spl ay, then rel ease the TEST button.

(h) Wit for an offset value of -225 to +225 to appear on the
display. If the offset value is not correct, performthe offset fault
isolation test. Refer to TM9-4910-571- 128&P.

(2) Next, neasure the starter current-first peak.

(a) Press and rel ease the TEST button. Wit for the pronpting
nessage of GDto appear on the display.
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(b) Wen QD appears, depress and hold the BENG NE STCP sw tch
and crank the engine until GFF or an error nessage is displayed.

1 If an error nessage of four dash lines is displayed
after cranking, the batteries are discharged or are defective. PerformN3 QD
test 81 (N3B1).

2 |If the 1200-1900 starter anperes are not di spl ayed,
performNO @ test 80 (N30), Sarter drcuit Test.

3 If the 1200-1900 starter anperes are displ ayed, perform
@test 3, the Engine Sart/Lubrication Check.

c. Engine Sart/Lubrication Check (@B). This test sinply determnes if
the vehicle will start, if all the gages show nornal readings and if the
resi stor nodul e i s serviceabl e.

(1) Check the engine fluid |evels.
(a) Check the engine oil level and add oil if necessary.

(b) Check the radiator coolant |level and add cool ant if
necessary.

(c) Check the battery electrolyte | evel and add distilled water
i f necessary.

(2) Sart the engine.

(a) If the engine wll not crank, performNO @ test 20 (NX0),
No Gank-No Sart Test.

(b) If engine cranks but wll not start, performNO G test 30
(N=0), Engine Gank-No Sart Test.

(3) Check the engine oil pressure gage.

(a) Check that the vehicle's engine oil pressure gage reads a
mni numof 5 pounds per square inch at lowidl e. If the oil pressure gage
reads less then specified, performNO@test 05 (ND5), Low Al Pressure
Check.

(b) Check that the vehicle's voltneter reads 26 to 29 vol ts.
If the voltneter does not read correctly, perform@ test 4 (G31), Charging
Adrcuit and Battery Vol tage Test.
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(4) Check the vehicle's gages. Check that all gages are readi ng
normal. Refer to TM9-2320-297-10, TM2320-10/11. |If the gages are not
readi ng nornal , troubl eshoot the gages and/or performNO @ test 31 (N31),
Gage Test.

(5 (Check the resister nodul e.

(a) DOa 10 into the TEST SHECT and press the TEST button.
Wit ch for the RPMto display on the VIM

(b) DOa 26 into the TEST SHECT and press the TEST button.
Witch for the display of either PASSor FAL . If the RPMand then a PASS or
FAI L nessage did not display, replace the resistor nodul e.

d. Charging drcuit and Battery Voltage Test (@3). This test does
exactly what the nane inplies. It's atest for battery voltage and the
charging circuit.

(1) Set the engine speed. Turn the vehicle headlights and
accessories on and run the engine at 1000 rpm

(2) Measure the battery voltage.

(a) DOa 67 into the TEST SHECT and press and rel ease the TEST
but t on.

(b) Wdtch the display to see that voltage is wthin 26.5 to
29.5 volts. If the battery voltage is wthin these limts and the vehicle' s
volt- neter reads nornal, turn off the headl ights and accessories and stop
the engine. Perform@ test 5 (G®H), Engine Vermup and Gool ant Check.

(c) If the battery voltage is |ow adjust the voltage regul at or
to obtain 26.5 to 29.5 volts. |If the battery voltage is low allowthe
vehicle to run for 5 mnutes and then watch for a display of 26.5to 29.5
volts. If the specified voltage is not obtained, turn the headlights and
accessories off and stop the engine. PerformN3 @ test 50 (N&B0), Chargi ng
Arcuit test. |If the battery voltage is obtai ned and the vehicle's vol t neter
reads nornal, turn off the headlights and accessories and stop the engi ne.
Perform@test 5 (G@>»). |If the vehicle's voltneter does not read nornal ,
troubl eshoot the voltneter and wring.

e. Engine Vermup/ ol ant Check/ Fuel FHlter Restriction Test/Ql
Pressure Test (@X®). This test indicates the engine nornal operating
tenperature and the engine oil pressure at high speed. It also let's us know
if the fuel filter is restricted and requires service.
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(1) Qheck for |eaks and cool ant tenperature.
(a) Check the vehicle for oil, fuel, and cool ant | eaks.

(b) Vérmup the engine to nornal operating tenperature, 170 to
195 degrees Fahrenheit.

(c) (heck that the vehicle's tenperature gage reads wthin 170
to 195 degrees Fahrenheit. |If the engine tenperature is too high, perform
NO QO TEST 31 (N&1), Gage Test.

(2) Qheck the fuel filter restriction sensor.

(a) DOa 26 into the TEST SHECT and press and rel ease the TEST
but t on.

(b) Increase the engine's rpmto 2200.

(c) Wwdtch for PASSto be displayed on the VIM |f PASS does
not appear, service the prinary fuel filter and then repeat the TEST. |If
after repeating the TEST and the VIMdoes not display PASS repl ace the
restriction sensor.

(3) Check the engine oil pressure.

(a) Oa 10 into the TEST SHECT and press and rel ease the TEST
but t on.

(b) Increase the engine's speed to 2200 rpm

(c) Check that the vehicle' s oil pressure gage reads 40-70 psi.
If the oil pressure gage does not read as specified, performNO@test 5
(N5), Low Q| Pressure Check.

f. Qvernor Check/Power TEST (G3). The purpose of this test isto
check the engine speed at no-load, full throttle and to see if the engi ne has
lost any of its power since the last tine it was tested.

(1) Check the operation of the engi ne governor.
(a) Wdtch the VIMdisplay and gradual |y increase the engi ne

speed to the nmaxi numgoverned speed of 2250 rpm then apply the accel erator
tofull throttle.

[1-9



(b) If the engine does not naintain its speed at or bel owthe
naxi num gover ned speed, the vehicle nust be sent to the next higher echel on
of nai ntenance for repair.

(2) Performthe engi ne power test.

(a) Oa 12 into the TEST SHEECT and press and rel ease the TEST
but t on.

(b) Wit for the pronpting nessage of AP to appear on the VIM
Wien A P does appear, depress the accel erator and hol d the accel erator to the
floor until a nunber is displayed on the VIM

(c) Wen GF appears on the VIM rel ease the accel erator. The
VIMw Il then display the results of the power test. Record the results of
the power test and keep the results wth the vehicle' s records. A change
fromthe nornal value for the vehicle indicates failure of the power test.

(d) If achange in the results has occurred since the | ast
power test, performNO @ test 90 (NX0), Governor/Power Test Fault
I sol ation.

g lde Speed and Gvernor Check (QX¥). This test wll check the engi ne
i dl e speed.

(1)) Da 10into the TEST SHECT and press and rel ease the TEST
but t on.

(2) Wétch the VIMreadout display for about 10 seconds to verify
that the idl e speed is 600-700 rpm

(3 If the VIMdoes not display the correct idl e speed, notify the
next hi gher echel on of nai nt enance.

TRANSITION There is one nore test in the GO chain, the Conpression
Lhbal ance Test. However, the Conpressi on Lhbal ance Test cannot be perfor ned
on the MK48 at this tine so that concludes our GO chain testing.

I NTRDUCTCRY TRANSITION  During the first portion of the class we covered
the tests that were in the @ chain. Nowwe want to discuss the NOD@)tests
that nust be done if those tests in the GO chain could not be conpl eted? As
wth the @chain tests, we'll cover these in nunerical sequence. The first
NO Q@ test that we wll discuss is NO@test nunber 5 Low Q| Pressure
(heck.

5. NOGD GHA N TESTS ( MN
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a. LowQl Pressure Check (N®5). Test G3B and G send you to this
test if the oil pressure readings are not wthin specifications. It wll
determne if the oil pressure is actually lowor if the oil pressure gage or
sending unit is faulty and indicating an incorrect readi ng.

(1) Install the transducer and performthe offset test.
(a) Sop the engine.
(b) Renove the vehicle' s oil pressure swtch.

(c) Install TKitem16 into the fenal e straight end of TKitem
25.

(d Install TKitem25 in place of the vehicle's oil pressure
sending unit wth the tee facing up.

(e) Install TKitem20 into the open end of TKitem 25,

(f) Install pressure transducer TKitem17 (blue strip) into
the open end of TK item 20.

(g @nnect PL of transducer cable W to J2 or J3 of the VIM

(h) Gonnect P2 end of the transducer cable to the connector on
the pressure transducer TK 17.

(i) DOal 50 into the TEST SHECT. Press and hol d the TEST
button until the CAL nessage appears on the VIMdi spl ay, then rel ease the
but t on.

(J) Wit for the offset value to appear on the display. The
of fset val ue shoul d be -150 to +150.

(k) If the offset value is not wthin -150 to +150, refer to T™M
9-4910-571-128P for the of fset isolation.

(2) Check the engine oil pressure.

(a) To check the engine oil pressure, dial Ol into the TEST
SH ECT and press and rel ease the TEST button.

(b) Vétch for PASS to be displ ayed on the VIM
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(c) Wen PASS appears, dial 50 into the TEST SH.ECT and press
and rel ease the TEST button. The VIMw || now di splay the engine's rpmand
oil pressure alternately.

(d Sart the engine and hold the engine's rpmat 2200. Check
that the VIMdi spl ays the correct oil pressure of 40 to 70 psi.

(e) Sopthe engine inmedi ately if the oil pressure is too | ow
Check the engine for correct oil type, weight, or a clogged oil filter.
Refer to LI 2320-12/9. If the oil pressure is nornal, performNO @ test 31
(NX1), Gage Test.

b. No Qank-No Sart Test (N20). Tests GO and G2 both direct you to
this test if the engine won't crank when attenpting to performthe ot her
tests.

(1) Try to crank the engine.
(a) Atenpt to start the engine.
(b) Listento the starter notor for runni ng overspeed.

(c) If the starter notor does not overspeed, performNO @D test
80 (N=0), Sarter drcuit Test.

(2) Next, check the teeth on the flywheel .

(a) Renove the starter notor. Check for mssing or danaged
teeth on the flywheel .

(b) If all the teeth are good, replace the starter assenbly.
If teeth are mssing or danaged, evacuate the vehicle to the next higher
echel on of nai nt enance.

c. Engine Gank-No Sart (NZ0)

(1) (heck the engi ne cranki ng speed.

(a) DOa 10 into the TEST SHECT and press and rel ease the TEST
but t on.

(b) Depress and hol d the engi ne stop sw tch while cranking the
engi ne.

(c¢) Cank the engine and watch the readout display on the VIM
for mni numcranki ng speed of 100 rpm

[1-12



(d) If the engine cranking speed is not 100 rpmor better,
performNO @ test 80 (NRBO), Sarter Arcuit Test.

(2) Next, check the fuel supply system
(a) Hrst, check that there is fuel in the tank.

(b) Next, drain any water fromthe prinary fuel /water separator
filter.

(c) Then, check for kinked, flattened, or broken fuel Iines
fromthe tank to the filters and the engi ne.

(d) Aso, check the fuel shutdown solenoid and circuitry for
proper operation and adj ust nent.

(e) DOa 27 into the TEST SHECT and press and rel ease the TEST

button. Qperate the engine stop swtch. The VIMshould display 26.5 to 27.5
(volts) when the toggle swtch is held down and zero when it's rel eased.

(f) If the VIMdoes not show the specified display, replace the
stop swtch, repair the wring, or notify the next higher echel on of
nai nt enance to repl ace the engi ne stop sol enoi d.

(3) Install the transducer.

(a) Hrst, disconnect the fuel line at the secondary fuel
filter outlet.

(b) Then, renove the fuel line el bowfromthe fuel filter.

(c) MNow install the street tee, TKitem 24, into the outl et
side of the fuel filter and install the fuel line elbowinto the street tee.

(d) @nnect the outlet fuel linetothe elbow Install the
blue line pressure transducer, TKitem17, in the fenale outlet of the street
tee.

(e) Gonnect the P1 end of transducer cable W to J2 on the VIM

(f) Gonnect the P2 end of the transducer cable to the connector
on the transducer.

(g0 DOa 50 into the TEST SHECT and press and rel ease the TEST
but t on.
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(h) Press and hold the TEST button until the CAL nessage
appears on the display of the VIMthen rel ease the TEST butt on.

(i) Wit for the offset value of -150 to +150 to appear. |If
the offset value fails to appear, refer to TM9-4910-571-12&P for of f set
faul't isolation.

(4) Measure the fuel pressure during the cranking of the engine.

(a) Press and rel ease the TEST button. Vet for the blinking
"O to appear on the readout of the VIM

(b) Once the blinking "O appears, crank the engi ne and wat ch
the readout display on the VIM

(c) If the display is greater than 4 psi, the fuel filter is
cl ean.

1 You shoul d check to see if the engi ne shutdown sol enoi d
i s working properly.

2 |If the shutdown solenoid is working properly, check for
arestricted air intake.

3 Another cause could be that the cold weather starting
aid systemis inoperabl e.

4 |If after performng these checks the engine still wll
not start, evacuate the vehicle to the next higher echel on of nai ntenance.

(d) If the display reading is less than 4 psi, nove the
pressure transducer to the inlet side of the fuel filter.

(e) Cank the engine and watch the VIMfor a readout display of
4 psi or greater.

(f) If the pressure is greater then 4 psi, replace the fuel
filter, then attenpt to start the engine. If the engine still fails to
start, performSep 2, which is checking the fuel supply system

(g) If the pressure is not over 4 psi, check the fuel lines for
i ce bl ockage due to water accunul ation or coagul ation of the fuel. If the
engine still fails to start, locate and repair the bl ockage in the fuel Iine.

TRANSITITON NO Q@ test 31 is the Gage Test.
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d. Gage Test (NZ31)

(1) Installation of the test probe cable.

(a) Gonnect P1 of the test probe cable V2 to J4 connector on
the VIM

(b) Gonnect the red and bl ack clip | eads together.
(2) Test probe cable offset.
(a) Oa 89 into the TEST SH.ECT.

(b) Depress and hold the TEST button until the CAL nessage
appears on the VIMdi spl ay, then rel ease the TEST button.

(c) Wit for an offset value of -6.8 to +6.8 to appear. |If an
offset value fails to appear, repl ace the VIM

(3) Isolating the fault to the sending unit or gage.

(a) Renove the wre fromthe sending unit. Gonnect the red
cliplead of V2 cable to the wre renoved fromthe sending unit.

(b) Gonnect the black clip lead to the chassis ground.

(c) Turn the engine start swtch to ONthen press and rel ease
the TEST button.

(dy If the VIMdisplays 6 to 9 volts, the sending unit needs to
be replaced. If the VIMdid not display 6 to 9 volts, troubl eshoot the gage
and or wringtoisolate the fault.

e. Charging Qrcuit Tests (N®B0). These tests are perforned to hel p
isolate a mal function in the chargi ng system

(1) Qheck tosee if the alternator cooling fan is rotating.
(a) Sop the engine.

(b) Have an assistant hol d down the engi ne stop swtch and
crank the engine. Vdtch the alternator cooling fan to ensure that the fanis
i ndeed t urni ng.

(c) If the cooling fanis not turning, renove the alternator
and check the drive coupling.
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(2) (hecking the chargi ng systemout put vol t age.
(a) Sart the engine and turn on the vehicle' s |ights.
(b) Runthe engine at a fast idle.

(c) Oa 82 into the TEST SHEECT and press and rel ease the TEST
but t on.

(d) Wdtch for adisplay of 26.5to 29.5 volts. |If the voltage
is not as specified, performN3OQ@tests 80 (NB0O), Sarter drcuit Tests.

(e) If the correct voltage is displayed, check for |oose or bad
connections or broken cables in the charging systemoutput and ground
circuit.

f. Sarter drcuit Tests (N30). The Sarter drcuit Tests are
perforned to check resistance, current, and voltage in the starting circuit.

(1) Installation of the current probe.

(a) Install the current probe around the positive battery cabl e
to the starter notor cable.

(b) Point the arrow on the probe away fromthe starter notor.
(2) DCcurrent probe offset test.
(@) Turn off all vehicle electrica power.

(b) Oa 74 into the TEST SHECT. Press and hol d the TEST
button until the CAL nessage appears.

(c) Release the TEST button and wait for the offset value to
appear .

(d) The offset value should be wthinthe [imts of -225 to
+225. |f the offset value is not correct, refer to TM 9-4910-571-12&P for
offset fault isolation.

(3) Check the starter circuit resistance.

(a) Hold the engine stop swtch down.

(b) Press and rel ease the TEST button. Wen QO appears,
attenpt to crank the engine.
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(c) Sop cranking the engi ne when the VIMdi spl ays G-F or an
error nessage appears. |If an error nessage appears, this could indicate a
short circuit, frozen starter or a tight engine.

(d) A this point, the VIMcoul d display either G or a starter
circuit resistance val ue.

1 If a@didnot appear at first, performthe starter
current test. [If G was displayed, repeat the starter circuit resistance
TEST again. If Qis still displayed after the cranking attenpt, the starter
is not being energized. You nust go to Sep 5, install the test probe cabl e.

2 If avaluereading is displayed and is greater than 25
mlliohns, install the test probe cable to check the starter voltage.

3 If you had a resistance reading of O then you nust | ook
for a short in the starting circuit.

4 |If the resistance reading was 25 mlliohns or |ess, then
the problemis due to weak batteries or atight engine. To check for weak
batteries, performthe NOQ@ tests 81 (N381), Battery Tests.

(4) Check the starter current.

(a) DOa 90 into the TEST SHECT and press and rel ease the TEST
button. Qank the engine for a few seconds wth the engine stop swtch held
down.

(b) Read the VIMdisplay. Sarter current val ue shoul d not be
greater than 500 anps.

(c) If the starter current is above 500 anps, check the wring
to the starter for short circuits. Repair as needed. If there are no
shorts, performNO @ test 130 (NA30), Engine Tightness Test. |If the
current is not above 500 anps, performNO @ tests 81 (N3B1l), Battery Tests.

(5 Install the test probe cable. Gnnect Pl end of the test probe
cable V2 to J4 on the VIM (onnect the red and bl ack clip | eads toget her.

(6) Performthe test probe cable offset test.

(a) DOa 8 intothe TEST SHECT. Press and hol d the TEST
button until CAL nessage appears.

(b) Release the TEST button and wait for the offset value to
appear .
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(c) The offset value should be wthin -6.8 to +6.8. If the
offset value is not as specified, the VIMis nal functioni ng.

(7) (heck the starter voltage.

(a) DOa 68 into the TEST SHEECT and press and rel ease the TEST
but t on.

(b) Cank the engi ne and observe the vol tage readi ng.

(c) If the display is less than 18 volts, performthe starter
sol enoi d vol tage test.

(8 If the display is greater than 18 volts, performthe starter
negative cable drop test.

(a) DOa 69 into the TEST SHECT and press and rel ease the TEST
but t on.

(b) Qank the engi ne and observe the vol tage di spl ay readi ng.

(c) The VIMshoul d di splay cable voltage drop of 0.5 volts or
| ess.

(d) If the VIMdisplay is greater than 0.5 vol tage drop,
inspect and clean all ground cables fromthe starter notor and batteries and
check for cracks, breaks, and | oose connections. Replace as needed. If the
voltage drop is less than 0.5 volts, replace the starter notor.

(9) (heck the starter sol enoi d vol t age.

(a) Oa 70 into the TEST SH.EECT and press and rel ease the TEST
but t on.

(b) Qank the engi ne and observe the vol tage di spl ay readi ng.

(c) If the starter solenoid voltage is above 18 volts, you nust
ask yourself if the starter circuit resistance was high during the starter
resistance circuit test. |If the resistance was, check the positive battery
cabl es and connections to the starter solenoid. Replace or repair as needed.
If thewring is K replace the solenoid. [f the GO nessage occurred during
the starter circuit resistance test, check the swtches and wring to the
solenoid. If the wring and swtches are good, replace the sol enoid and
starter.
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(d) If the starter solenoid voltage reading was | ess than 18
volts, check the battery vol tage while cranki ng the engine.

(10) (heck the battery vol tage while cranking the engine.

(a) DOa 67 into the TEST SH.EECT and press and rel ease the TEST
but t on.

(b) Cank the engi ne and observe the voltage di spl ay readi ng.
(c) If the display reading is less than 18 volts, performNO QD
test 81 (N3®&B1), Battery Tests. |If the reading is above 18 volts, check the

swtches and wring to the starter solenoid. Repair as needed.

g. Battery Tests (N3B1). The battery tests are perforned to determne
if the battery is serviceable and in a charged condition.

(1) Install the test probe cable V2 and performthe battery of f set
test.

(a) Each battery should be tested individually. During this
test, the fuel supply nust be shut off to keep the engine fromstarting.
This is done by keepi ng the engi ne stop swtch depressed during the cranking
of the engine.

(b) @nnect test probe cable V2 onto the VIM
(c) Gonnect the red and black clip |l eads of V2 toget her.
(d Da 8 into the TEST SHECT.

(e) Press and hold the TEST button until the CAL nessage
appears, then rel ease the TEST button.

(f) Wit for the offset value of -6.8 to +6.8 to appear on the
VIM |If the offset value is not wthinlimts, the VIMis nal functioni ng and
shoul d be repl aced.

(g0 Gonnect the red clip | ead of cable V2 to the positive post
of the battery being tested. Qonnect the black clip |ead of cable V2 to the
negative post of the battery being tested. Aways refer to the vehicle test
card for the note and hookup draw ng for the correct procedures.

(2) Gondition current probe and do the of fset test.

(a) @nnect PL end of the transducer cable W to J3 of the VIM
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(b) @nnect P2 end of the transducer cable W to the current
pr obe.

(c) danp the current probe around the battery cabl e whi ch
connects the series pair of batteries containing the battery to be tested.
Point the arrowon the current probe toward the negative post connected to
the battery cabl e.

(d)y Atenpt to crank the engine for several cycles.
(e) Turn off all vehicle electrical power.
(f) DOa 90 into the TEST SH.ECT.

(g Press and hold the TEST button until CAL nessage appears on
the VIM Then rel ease the TEST button.

(h) Wit for the offset value of -225 to +225 to appear on the
display. If the offset value is not wthinlimts, refer to TM9-4910-571-
12&P for the offset fault isolation.

(3) Measure the battery resistance change.

(a) DOa 79 into the TEST SHECT and press and rel ease the TEST
but t on.

(b) Wit for G nessage to appear on the VIM Turn the engi ne
start swtch to START then wait for the display to change.

(c) The display nay show a nessage besi de a nunier.

1 If the display shows Q) there is a bad connection in
the starter circuit. Check the battery cables and connections to the starter
and retest. |If the display still shows Q) then you nay have a defective
battery in the series pair being tested. Test the other batteries in the
series pair.

2 If the display shows .9.9.9.9, there nay be a bad
connection on the battery being tested. dean and tighten the connections on
the battery and retest.

3 If the display shows EO13, four dashes or .9.9.9.9, the
battery being tested nay be in a discharged state. Check the battery
electrolyte level, charge the battery, then retest the battery. If the
di spl ay shows BEJ13, four dashes, or .9.9.9.9 after the battery has been
charged, replace the battery.
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(d) If the display shows a nunber but is nore than 2.5
m | |i ohns/ second then you nust check the foll ow ng:

1 Check the battery electrolyte |evel.

2 dean the battery termnals.

3 Refer to TM9-6140-200-14 to check the battery specific
gravity.

4 C(harge the battery, if needed. Repeat the test on this
battery.

5 If the battery has been charged and the battery
resi stance change is still greater than 2.5 mlliohns/second, replace the
battery.

(4) Measure the battery resistance.

(a) DOa 77 into the TEST SH.ECT and press and rel ease the TEST
but t on.

(b) If G appears on the display, turn the ENANE swtch to
START until OFF appears on the VIMdi spl ay.

(c) If an error nessage appears, refer to the vehicle test card
and repeat the test.

(d) The VIMshoul d display the battery resistance of 13
mlliohns or |ess.

(e) If the resistance is wthinlimts, the battery i s good.
Performthe test on the next battery.

(f) If the resistance is not wthin limts, check the

fol | ow ng:
1 Check the battery electrolyte |evel.
2 dean the battery termnals.
_ 3 Refer to TM9-6140-200-14 to check the battery specific
gravity.

4 Charge the battery, if needed. Repeat the resistance
test on this battery.
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5 If the battery has been charged and the battery
resi stance change is still greater than 2.5 mlliohns/ second, replace the
battery.

h. Gvernor/Power Test Fault Isolation (N®0). Renenber that you are
going to conpare the results of this test wth the results of the | ast
Governor/ Power Test Fault Isolation which shoul d be recorded in the vehicle
record j acket.

(1) Renove the air cleaner and repeat the power test.

(a) Ensure that the air inlet is clear of debris, dirt, and
dust before performng the test.

(b) Renove the air cleaner fromthe air intake housing.

(c) Repeat the power test, Sep 2 fromG®»B, Gvernor
Check/ Power test.

(d) If the engine passes the power test wth the air cleaner
renoved, install newair filters.

(e) If the engine does not pass the test, reinstall the air
cl eaner.

(2) Install the transducer and performthe offset test. The of fset
test is Sep 3 of NO@test 30 (NX0), Engine Ganks - WII Not Sart.

(3) Check the engine high id e fuel pressure.

(a) Oa 0Ol into the TEST SH.EECT and press and rel ease the TEST
but t on.

(b) Wen PASS appears on the VIMdisplay, dial 50 into the TEST
SH ECT and press and rel ease the TEST button.

(c) Accelerate the engine to 2250 rpm (+ 50).

(d) The displayed fuel pressure should be greater than 50 psi.
If the pressure is greater than 50 psi, the nanual directs us to performtest
338, Gonpression Lhbal ance Test. However, the conpressi on unbal ance test
cannot be perfornmed on this vehicle at this tine. |f pressure is not as
speci fied, check the fol | ow ng:

1 Check for crinped or broken fuel |ines.
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2 Dainthe fuel filters and check the filters for water
or dirt. Replace the filters if needed.

3 Check the vehicle throttle |inkage for full travel and
proper adj ust nent.

4 If thereading is still low evacuate the vehicle to the
next hi gher echel on of nai nt enance.

(4) Check peak rail pressure.

(a) Oa 03into the TEST SHEECT and press and rel ease the TEST
but t on.

(b) Wen PASS appears, dial 50 into the TEST SH.ECT and press
and rel ease the TEST button.

(c) Abruptly, accelerate engine at full throttle fromid e to
2250 rpm (+ 50).

(d) The displayed fuel pressure should be greater than 50 psi .
If the pressure is not greater than 50 psi, check the fuel system

(5) (heck the fuel system
(a) Check the fuel systemfor crinped or broken fuel I|ines.
(b) Drain any water fromthe prinary fuel filter.
(c) (heck the vehicle throttle linkage for full travel and
proper adjustnent. Repair the linkage if needed. |If thereadingis still

| o evacuate the vehicle to the next higher echel on of nai ntenance.

i. Engine Tightness test (NGL30). The purpose of this test is to see if
the engine wll rotate freely.

(1) Shut off the fuel supply so that the engine wll not start.
This is done by depressing the engi ne stop swtch.

(2) Rotate the engine at the accessory drive pull ey and check for
tightness. To rotate the engine, place a socket and breaker bar on the
pulley retaining bolt and turn the bolt in a clockw se direction. This w |
prevent the bolt fromloosening as the engine is rotated.

(3 If the engine does not rotate freely, evacuate the vehicle to
the next higher echel on of nai ntenance.
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(4) If the engine does rotate freely, replace the starter notor.

j. Testing the Hlter Assenbly wth STHICER After inspecting the
filter housing, a pressure test shoul d be perforned to determne if the
hydraulic oil and filter need replacing. As the hydraulic oil picks up
contamnants, the filter slowy becones plugged. This creates a pressure
increase inside the filter housing. For this filter, a pressure readi ng
above 12 psi indicates a need to change the hydraulic oil filter and a
pressure reading of 12 psi or |less indicates clean hydraulic oil and that the
filter is not plugged. SIHICGERIis used to neasure the pressure inside the
filter housing. To test the filter wth STHIGER the foll ow ng procedures
are used.

(1) The procedures for conducting this test are contai ned on page
22-18 and 22-19 of TM9 2320-297-20, Volune |1. ¢ are going to deviate
slightly fromthose procedures by using a 0-10000 psi pressure transducer
whi ch requires that test nunber 0051 vice 0050 be entered into the VIM This
transducer is used to test the MKI8 and is identified by its stainless steel
color wthout a color strip.

(2) PerformVIMgeneral checkout procedures as prescribed in the
techni cal nanual .

(3) Renove the plug fromthe housing and install the 0-10, 000 psi
pressure transducer to the filter housing.

(4) Gonnect Pl of transducer cable W to either J2 or J3 on the VIM

(5 MNow connect P2 of transducer cable W to the 0-10,000 psi
pressure transducer.

(6) A that tine, test Nunber 51 will be dialed into the test sel ect
and an offset test perforned by hol ding the test button down until CAL
appears on the displ ay.

(7) Qnce CAL has appeared, release the test button and wait for a
limt value. Limts shoul d be between -150 and +150.

(8 Again, press and rel ease the test button. A "0" reading on the
di spl ay shoul d appear. You are now ready to neasure pressure.

(99 Sart the engine to cycle the hydraulic oil and all owthe

hydraulic oil tenperature to reach 130-140 degrees Fahrenheit (54-60 degrees
Gl sius).
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(10) Qnce the hydraulic oil is at the proper tenperature, increase
the engi ne speed to nmaxi numand record the readi ng.

(a) If the pressure is 12 psi or less, the oil filter is clean
and operating correctly.

(b) If the pressure reading is nore than 20 psi, the hydraulic
oil is heavily contamnated and the oil and filter should be replaced. It
nay be necessary to replace the filter nore than once.

(c) If the pressure reading is between 13 and 20epl ace the oi |
filter.

1 Now increase the engi ne speed to naxi numand record the
readi ng.

2 If the oil pressure is still nore than 12 psi, repl ace

the oil filter and repeat the test until a reading of 12 psi or less is
obt ai ned.

3 As | said before, it nay be necessary to replace the oil

filter nore than once to renove all the contamnants fromthe system

(11) Now disconnect the pressure transducer fromthe filter housi ng
and install the plug.

REERENCES

TM 2320- 20/ 12
TM 9- 4910- 571- 12&P

[11-25



