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VRTC-DCD5083 (EAD5-006)

ALTERNATOR FAILURES AND STALLING RN
ON 2003-2004 NISSAN MURANQ VEHICLES o

1.0 INTRODUCTION

This program was petformed at the Vehicle Research and Test Center {(WRTC) in response to a
request by the Office of Defects Investigation (ODI} of the National Highway Traffic Safety
Administration (NHTSA). Subject vehicles can experience a broken rotor coil within the
alternator that will prevent the battery fiom charging. Operation of the vohicle after the
alternator fails causes the battery to discharge. After a period of time, the vehicle will po into a

condition that limits the vehicle’s speed, and subsequently stop running The purpose of this

project was to assess what wannnge were provided to the vehicle operator and how long the
subject vehicles would continue to operate after a failure of the alternator oceprred.

20 TEST PROCEDLURE

2.1 Teat Vehicles

Two 2003 Nissan Muranos (VIN: INBAZ0&W73W226268 and VIN: INSAZOSWX3 Wi
were Ieased for teating. Both were equipped with a 3.5L V6 engine, anxtomatic transmission, and
automatic climate control.

2.2 Yehicle Preparation
A switch was installed that allowed the alternator to be easily disconnected to simulate an

alternator failure,

Selected vehicle parameters were monitored gnd recorded during the test muns using a
commercially available “Car Chip” braid data logger. This is a small solid-state device that
pligged inte the vehicle’s diagnostic port and recorded up to five selected vehicle parameters
every 5 seconds. The data was then dewnloaded to a PC for analysis. ThaﬁvEpuametm
motitored during these tests wete: vehicle speed, battery voltage, sngine'spuad, en,_ginu load, and
throttle position.
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2.3 Test Conditighs

Each test consisted of driving the test vehicle to the High Spead Test Track {(HSTT) with the
alternator functioning properly. ‘After entering the HSTT, the vehicle was stopped, the altemnator
was disconnected to simulate a failure using the installed switch, and the vehicle was then
operated per the various designated test procedures deseribed below until the engine stopped
running due to lack of sufficient battery voltage. A booster battery was carried in each vehicle so
that after the engine quit running, the alternator could be switched back on, the booster battery
could be connected, and the vehicle could be started and driven back to the lab.

2.4 Test Farameters

Testing was performed with both test vehicles essentially following the same test procedure amd
operating in pairs. All tests were performed with the headlights, air conditioning, radio, and
navigation system (where aveilable) turned on. Each vehicie was tested in the condition and
following the test procedures as listed below:

Battary
Gonditlon Tost Procadure
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As-rec'd Steady 50 mph
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Orig. | Quick Recharge [Steady 50 mph

Orig. | Slow Recherge [Steady 60 mph

New As-recd [steady 50 mph

Slow Recharge |Steady 50 mph

New | Quick Recharge [30 mph with stop every mie

Driven approx. 16 miles g 50 mph, parked overnight without
New | Quick Recharge Irechaga. then driven {@ 30 - 35 mph uni engine quit

New | Slow Racharge [35 mph with stop svery mie
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New | Slow Recharge [35 mph with stop every mia

Driven approx. 8 ml ) 35 mph, parked for 3 hours without recharge,
Quick Racharge then driven @ 35 mph untll engine quit.
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Qulck Racharge [25 mph with stop every 1/2 mile

No Recherpa _[25 mph with stop every 1/2 mie
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30 SUMMARY OF TEST RESULTS

The following items summarize the results of the teats conducted during this test program:

» The “battery” and “brake” wamning light= on the ingtrument panel illuminated as soon as the
altemator was disabled. Both remained ilbeminated uniil the engine later stopped running.
Except for these warning lamps being illuminated, the vehicles operated normedly until the
battery voliage reached approximately 10.5 volts.

¢ The time and distance that the vehicle could be driven after a simulated failure of the
alternator was dependant on how the vehicle was driven. The distance traveled with normal
gperation varied between 2.2 and 60 miles. The duration of normal operation varied between
8 end 75 minutes. Compared to steady-state highway driving, stop and go driving at slower
speeds significantly decreased both the time and distance available for operation of the
vehicle.

»  When the battery voltage reached approximately 10.5 volts, the vehicle entered the “limited
gpeed” mode, When this ocourred, the anfi-lock brake system (ABS) warning lamp, the
windshield washer level warning lamp, and the supplemental restraint system (SRS} waming
larp all began to flash, the A/C fan stopped numing, and the vehicle slowed dramatically.
The average speed in the limited speed mode was 4 mph and never exceeded 7 mph. The
average distance traveled in limited speed mode was % mile and never exceeded 1.6 miles.
The avzagé duration of limited speed mode operation was 5% minutes and never exceeded

14 minutes.

« The engine stopped naming when the battery voltage reached approximately 7 volts.

It was notsd during testing that once the engine guit running, the €lectric windows ceased to
function.

Detailed test resulis are provided in on the following page.
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it sumazoaw Wi | o MNomna) Oparation Lmp Wods Voliaga Tast Paramolars
Tost#| Dule | Start |Duretion [Disfance|Time frum| Nom Spe| Dbt Tima in}| Spoed | Oist. | Start | Safe Moda | Quit
1| araero005) 9a7AM |118:50) 487 | 42 % |{ND| 14 7 (MO [115] 103 | 7.4 {50 mph anih quit battory aa recd
2 |62 148PM [1:1230 ] 537 | &8 58 lszs| 4_|oslizz| 103 | 7.3 |5 mphunt gui, bettary recharged
3 |&ooo00s| 5o AM | 1007 | 490 | ss 55 |aaz| 3 4 |oa|123] wE |75 untl quit, barttwry sachanged ovemi
4 | 6292005 124 PM [O0:5444 | 402 | st s jwao|l 3 4 102|117 105 |83 54 mph uni quit, w new battery o rc'd
5 |&mz00s] Toram 1008 )| s67 | sa | s7 lses| 2 5 (02[121] 1w0& |76 untl quit, riew battary racha
6 | BANP00S 1008 AM | 0:16:5% | 4.8 11 30 586G | 4.3 3 4 103/12.0) 105 |7.5 [0 mph with stop every mda
7 |Gm0a00S (:I0PMjoaede | 227 | 35 | Eoms |225| @ 3 |o2/124] S 7.0 F (Senexplanation below)
8 | 7mm00s 4o sm |osaus| 148 | 20 | 35386 [145] 5 4_ |03 120] 105 7.0 a5 mph with stan svery nile
8 |7 7ASAM |owB2 | 216 | 40 ) 35580 [212] 7 § |04]/126] 105 |7.9 35 mph with stop svary mils
10| v 1039 AM | 0:58:07 | 248 | 48 3 |s2| 4 Jos)127) 108 |76 [ (590 explanafion bakw)
11 | 772005 a4z [eseot | 107 | 3 | omssg [114] @ 5 J06/120] 106 |71 [25 mohwithstopwvery 122mlle
12 | 72005 1054 AM 01134 | 24 8 l2smag 22| 4 4 J02/111] 105 |86 [23 mph with sinp every 1/2 mike w! orig baery
Mumno ¥2
M NBAZIAVNVE | o Noma| Operation grﬁ_qllndu Volkage Tea Parzmaters y
Toet#|_Dole_{ Gtart _|ovwaton| ltancaims trin|om. spc s [rie omih spesa vt e s wose u
1 | arops 1aam | 5003 | ms | sn 5 |ND| s 4 IND| 15| 105 (77| 55 mph unti qui, btiery as met
| 2 | 133PM | 5658 | 431 ) &3 s [um| 3 5_|wpl1e] we s
3 g2 au | 19047 | 814 | 75 50 lsazl 4 7 |telizol 105 |
4 | e2o008 1:27 PM | 0140 | 424 | 57 50 48 4 7 |1el1r| 105
5 |8 7:31 AM | 1:0538 | 487 b 30 (455 5 7_]12 (1181 104
8 10:07 Al | Duta collacion falled
7. | 602005 1:45PM [oaza| 188 | 24 | su0 1ol s 5 (o8/123] 15
B |7 1:a7pPM |e3e:1] 110 | 23 |assas (es| s 6. |%1]120] 105 | 7.5 [35 mph with atop avery mie
8 _| 7 T:44 AM | 52645 | 101 21 |35sa6 |ss| @ 5 |12 124 105 |7 [55 mph witn stop every mie
XN wazrp|oze0e| s | on s (na|l 3 5 _[08[120, sos |75 | iSee sxplanaton beiow)
11 | 7712005 840 AM | 028331 7.8 0 |25sac |r0]| 7 a_los|19] 10s 7.5 5 mpnwin 172 mlla
12 | 712008 10:40.00 ) 0:17.48] 44 11 28380 (34 o 8 _loal1z0] w1 (&7 Emsn umi-i 172 mile w' orlg batery

*-~18 miles @ 50 mph, parked overnight without rachanging battary, drivan @ 35 mph tha next day unil angine quit,
** - =16 miles @ 50 mph, parked ovemight without rechanging battory, driven @@ 30 mph the next day until engine quit.

= ~8 mi & 35 mph, parked for 3 hours without charging the babiary, then driven @ 35 mph untd erdine quit.
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