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Introduction

Motor vehicles are increasingly equippetth electronic controls to accomplish a large number of
different safety, emissionsaand comfortfunctions. The first large truck electronic ABS controls were
introduced in MercedeBenz trucks egpped with air brakes in 1976. Although FMV&3 tequired
indirectly (only mometary wheel lock was allowed) ABS brake controls by 1975, wheel spewdl sig
processing was done by relatively slow analogue circuitry. The ABS requirement was adafibted
1999. Currently, analogue signals from sensors are process#te microprocessor. The moro-
processor causes analogue signal to be proded to actiate valves or other electricomponents.

With increasingly stringent emission dools placed on combustiogngines, electronic micro
processors (ECM) were tingsed in the miéB0s and are standard equipment in motehiclestoday.

Today speciaxpertise and equipment must be used to properly download stored data from micro
processors. Once downloaddte datacanyield valuable information about the operation of the
vehicle at the time of a collision omergencybrakingsituation involving tle vehicle.

Fundamental Considerations

Electronic Control Modules (ECM) ofteontainsvaluable data to assist in the analysis and
reconstruction oflargetruck traffic accidents. ECM dadize often compared to the data collection
capabilities of ElectroniData Recorders (EDR) found in passenger vehicles. However, the two units
are in fact different and designed with different algorithms and purposes of data collection.

The EDR is designed to monitor aspectgassengevehicle operation and then captusnd store a
short period of vehicle operation data in the event of a collision requiring air bag deploymsrally
about 5 secondsData captured usually consists of documentiedpicle speed, brake use, seat belt
use and deceleration experienced byethehicleas a function of time For exampleimmediately
before a collisionan EDR wakes from sleep mode to capture and store data whedgteemined pre
impact deceleration thresholds are met, iorthe event of a collisionmpact sensors are actited.
When the program criterifor an airbag deployment are met, the airbags are deployed and the
capturedvehicle operation data is store in a locked file for download capabilifiéss fileis a
permanent file andcannot be overwritten with new data.

The ECMn alargetruck is designed to continually monitor vehicle operation and capture data when
BSKAOES O2YLRYySyda FrAft (2 2LISNIiGS O2NNBOGfeod
fails to operate correctlythe ECM captures data whehe largetruck experiences hard brakingr

hard deceleration.A hard brake or hard deceleration is recognized by the ECM when the drive wheels
experience a change in wheel speed of abouatpgh/sec. On dry ground this change in wheel speed
equates to dout a 0.31 g deceleration of the vehicle. However, because a change in wheel speed is
being measured, wheel speed changes on wet or icy roads may occur quicker when brakes are applied
because of reduced friction between the wheel and the roadwi@ygernng ahard brake data capture

by the ECM.

Inthe event ofhard braking or deceleratiomlata pertaining to the operation of thiargetruck is
captured and stored in a temporafje which can be overwrittenTypes of data captured by the ECM

2



includedatapertaining to vehicle speed, brake use, engine load and rpm, throttle use, and clutch use.
Data previously stored in the temporamata file is over written byewly captureddata obtainedby
the most recenthard brake or hard deceleration experiencedy thelargetruck.

The ECM is the main control unit of treeggetruck. Everything about th&argetruckis programmed
into the ECM. Remove the ECM from the side of the engindathe truckbecomes inoperable. In
short, the ECM is the central nervdsystem of théargetruck. Data collected by the ECM are
collected to facilitate servicing of tHargetruck engine.

The ECM captures data under two conditions:

1. When a vehicle fault is detected and recorded as a f@ialjnosticcode
2. When the vehiclexperiences a hard brake deceleration where the drive wheel speed
decelerates at a prset change in speed, usually about 7 mph/sec

When a vehicle fault is recognizedfaultdiagnosticcode is set and the ECM takes a snap shot of the
@ S K A ddrfeft agametersand performance The snapshot recoskuch parameters as wheel speed
and engine RPM at the moment the fault was realiz8aly a limited number of fault code snap shots
are stored at any one time.

During hard brake applications, or hard decetema, often referred to a<ritical braking events, the
ECM takes a snhap shot of the vehiggasametersand performance. The snapshot captures such
parametersas vehicle speed, clutch use, engine RPM andtterose. Thelatais stored in a
temporary le and remains there until it is overwritten with new dataptured anddownloadedby the
ECMduring a new hard brake event experienced by the large truck

The deceleration of Ergetruck® drive wheels is measured by a Vehicle Speed Sensor (VSS) pulse
generator and tone ring that is mounted on the tsiilaft of the transmission. The ECM measures the
VSS pulse frequency, and then calculates vehicle speed. (Ref. 2)

Preset decelerations vary from manufacture to manufacture. For example, the deceldratshold
foraDetroit5 ASaSf 9/ a A& T YLKKkASO®PI | 02dzi n dbECMIQAE S
is set at 10 mph/sec.,abomt®np I Qa P

Because the speed data colledtare based on theemitractor@ driver axlevheel speedproper

investpgation needs to include the size of the wheels on the seattor at the time of theaccident

The proper tire sizéor the semitractor is generally found inside the driver door on the door latch

LIAE € F NI 2NJ &a. LI f HrackordisequippedivétiNthelpropediteIsize 2he inkeStigaioS Y A
can take his investigation one step further by measuring the raafitise drive wheels. Doing suill

allow for calculation of the wheel speed when coupled with the appropriate axle ratio, engine RPM and
transmission gear position at the time of thard brakeevent.

Time periods recorded durirftard brakeevents generally range from 32 to 188conds before the
hard brakeeventand 15 seconds after theard brakeevent. Fault code snapshot times are typically
44 seconds before the fault codietectionand 15 seconds after.



Snapshots taken durirtgard brake eventand faultcodedetectionare rot taken for use in accident
reconstruction. These snapshots are taken for vehicle senacidgleet management Accident
reconstruction personnel have adapted the use of the collected data to accidemtstaction.
Because the data amot collected as @ accidentreconstruction tool, care must be taken to associate
the collected data with a complete reconstruction of the accident utilizing traditional reconstruction
procedures.Forexample, speed obtained from an E@&ta recorder MUST be consiatewith the
calculatedspeed based on crustamagedistance travelegand associated drag factors.

Fault codes can occur at any time during the operation ofidingetruck. Fault codes of interest to the
accidentreconstructonist are codes set duringallisionunder investigation. If power is not lost
during thecollision fault codes can be set duririge collision. For example, if the collision results in
the radiator keing ruptured and radiator fluid is los&radiatorfault code can be triggetkthat
captures the speed of thiargetruck at that moment. Fault codescapturedduring a collisiormay
provide wheel speed, engine RPM and other pertinent data associated with the coligemif ahard
brakeeventbeforethe collisionwas not detecéd. For example, a collision that occurs without-pre
impact braking may still yield valuable information from fault cottegeredby collision damagend
detected during the collisiohy the ECM

Care must be taken when attempting to download fault eed Fault codes are vesgnsitive in

nature. Many fault codes can be cleared by starting the demi O 2 NQR& Sy 3IAy S o h
by attempting to download the ECM data, which then clears all set codes to their default settings.
Because faultodes are easily lost, care should be taken to insure the tech downloading the

information has a good working knowledge of obtaining fault codes before attempting to download

fault code snapshots.

Unlike EDR data obtained by thECMis not stored in a locked file that cannot be over written. With
each hard braking event, the most recent snapshot is recor@Mswill store a preset number of
fault codes and then stadverwriting storedcodes with the most recentecognizedault code.
Because fault codes can be captured before a colliseme, must be taken to ensure the data being
reviewed pertains to the current event under investigation.

Care must also be taken when evaluating hard brake data captures. If more than ordicadile is
stored, be sure the correct file is attributed to the accident under investigatieor exampleDetroit
Diesel ECMstores the last two hard brake events atine last stop. The last stop recorded will be
identical to the most recent hardrakestop recorded if the last stop was the hard brake event that
triggered the snapshot. However, if the setmgictor wasdriven andwheel speed reaches3miles
per hour andsthen braked to a stoghe last stop record wikhowthis most recentbraking event as
the last stop instead dd stop recorddentical tothe last hard brakesvent (Ref. 2, 4)

Electronic Control Modulkefor Different Engine Manufactures

The following summarieare a review of what information may be obtaiddrom the diffeent engine
ECM.

1. Detroit Diesebnd MercedesBenzECM



Detroit DieseECM9rovide the most uable information of all the EC34 Their EChtecordthe last2

hard stop brake evestand the last vehicle stop when the wheel speed reaches 0 miles per fiber

hard brake event and last stop can sometimes be identical reaohés the hard brake is continued

until the vehicle reaches a complete stopataNBE O2 NRSR 0 & 5 Srélev@tdlaccidans & St O
reconstruction includes the followingata:

DEROIT SPEED | BRAKE CLUTCH ENGINE ENGINE | CRUISE DATA THROTTLE| FAULT
USE USE RPM LOAD CONTROL | PLOT POSITION | CODES

YES X X X X X X X X X

NO

Detroit DieseRI G A& 200GFAYSR 0& dzAAy3 5SUNRAGO 5ASaSt

In 2000 Detroit Diesel purchasadpercentage oMercedesBenz As a result of this mergekercedes

Oy 3IAAYSa nnnn YR dnn NBE | O0OSaa4SR dzaAy3a 5SUONRAI
Mercedes engines began in 2002 with Vehicle Control Version 12.Data can be extracted from alll

2000 and newer 900 series and 4000 series Merc&#w Engines, provided the ECM is using

software version 12.09 or higheBecausehe Mercedesinternal software version cannot be

determined without actu#ly accessing the ECHéIn investigator should assume internal information

exists and take steps to preserthe information. (Ref. 1)

In Detroit DieseDDEC IECMaused in years 1993997 there is no internal battery. Care must be
taken to insure that batter power is not lost to the vehicle, or the stored data might be |ogte
DDEC Il unit contains the least amount of information storing only trip and eongifguration data.

In 2009 to presentDetroit DieseDDEC \ECMsconsisted of two components, a MCM (motor control
mount) and PCHower traincontroller). If it becomes necessary to remove E@eMdor download,
both units must be removed and sent tettper for download.

5SOGNRPAG 5ASaStQa I FNR . NI¥Y1S GKNBakK2fR Aad | RSO!
The followscene picture of prémpact braking, Photograph and 3pagesof Detroit Diese dard
brake dataand data plotare exampls of their ECMdatadownloadand how it carbe used

The following scene pictuighotograph Ishows preimpact braking marks made laylargetruck

before a heaebn collision Examination of the photograph shows the possibility of braking imbalance
between the left andight sides of the sentractor and trailer. The sentiactor and trailer eventually
havea headon collision with a passenger vehicle. One of the questions to be answered was what was
the speed of thdargetruck whenits brakes were applied?
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Photograph 1
Large Truck Prenpact Brake Markbefore Headon Collision

Before the ECM dataere obtained, efforts were made to calculate speed using traditional energy
calculations by estimating the deceleration experienced by the $exoior and trailer due to braking.
Most catulations used 5@ercent of a full road surface drag factor@¥3 for a deceration of 0.36 g.
Using 150 feet of préampact braking, the officer calculated pnapact speed of 40 miles per hour to
use later in his combined speed formuléh calculatedafter impact speeds. He calculated an after
impact speed of 29 miles per hofar the semitractor and trailer and an after impact speed of 40

miles per hour for the passenger car. Based on these calculations, he determined speed was not a
major contributing factor in the collision. nAnitial travelspeed of thdarge truckwasnever
determinedby the officer



DDEC®Reports - Hard Brake #1

Print Date: Jul 30, 2010 09:41 aM {MDT)

Analysis, Inec. Trip: 12/31/84 07:00 BM (EST) to 07/30/2010 {F
2207 Lyn St. Vehicle ID: 308503
Grand Junction, CO 81505~ Driver ID:
:970) 243-B585 Cdometex: 229524.4 mi
Trip Distance 229524.4 mi Trip Time 5686:12:57
Trip Fuel 30143.63 gal Fuel Consumption 5.30 gal/h
Fuel Economy 7.61 mpg Idle Time 1355:17:19 -
Avg Drive Load 40 & Idle Percent 23.83 %
Avg Vehicle Speed 53.0 mph Idle Fuel 563.75 gal
Parked Regen Time 0:00:00
Incident Time: 07/16/2010 02:56:39 (EST) Incident Odometer: 229524.4 mi
Time |Vehicle Speed Engine Speed|Brake|Clutch Engine Load| Throttle|cruise Diagnostic
{mph) {rpm) (%) (%) Code
-1:00 58.5 1308 Ne No ! 100.00 100.00 No No
-0:59 58.5 1306 No No 100.00 100.00 No No
~0:58 59.0 1309 No No 100.00 100.00 No No
-0:57 59.0 1314 No No 100.00 100.0¢ No No
-0:56 39.0 1315 No No 100.00 100.00 No No
-0:55 59.5 1326 No No 100.00 100.00 No No
-0:54 60.0 1336 No No 100.00 100.00 No No
-0:53 0.0 1348 No No | 100.00 100.00 Ne | No
-0:52 60.5 1358 No No | 98.00 100.00 No No
~0:51 61.0 1370 No No ! 87.00 100.00 No | No
-0:50 61.5 1367 No No 66.00 100.00 No No
~0:49 62.0 1379 No No 50.50 100.00 No No
-0:48 62.0 1377 No No 35.50 100.00 No No
-0:47 62.0 1378 No No 29.00 100.00 No No
-0:46 62.0 1376 No No 25.00 100.00 No No
-0:45 62.0 1370 No No 30.50 100.00 ' No No
~0:44 61.5 1372 Ne No 37.00 100.00 No Ne
~0:43! 61.5 1371 No No 40.50 100.00 No No
-0:42 61,5 1371 No No | 47.50 100.00 No No
~-0:41 61.5 1370 No No 49.5¢ 100.00 No No
-0:40 61.5 1367 No No 54.00 100.00 No No
-0:38 61.5 1367 No No 57.50 100.00 No No
-0:38 61.5 1372 No No 58.50 100.00 No No
-0:37 61.5 1368 No No 61.50 100.00 - No No
-0:36 61.5 1372 No No 63.00 100.00 No - No
-0:35 61.5 1372 No No 60.50 100.00 No No
-0:34 61.5 1370 No No 60.50 100.00 No - No
-0:33 61.5 1374 No No 57.00 100.00 No No
-0:32 61.5 1373 No No 57.50 100.00 No No
-0:31 61.5 1372 No No 56.50 100.00 No No
-0:30 61.5 1371 No No 58.50 100.00 . wo No
-0:29 61.5 1371 Ne No 6§0.50 100.00 . No Ne
-0:28 61.5 1373 No No 60.50 100.00 ° Ne No
~0:27 61.5 1377 No Ne 58.00 100.00 No No
-0:26 61.5 1376 No No 55.00 100.00 No No
-0:25 6.5 1375 No No 58.50 100.00 No No
-0:24 61.5 1367 No No 59.50 100.00 No No
-0:23 61.5 1371 No No 61.00 100.00 No No
-0:22 61.5 1372 No No 57.00 100.00 No No
-0:21 61.5 1372 No | No 55.00 100.00 No No

073001AA.XTR  Engine S/N: 06RL010253 ECM S/W Version: 4.000 Veraion 6.43c¢ Page 1
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DDEC® Reports - Hard Brake #1

Print Date: Jul 30, 2010 069:41 AM {MDT)

Analysia, Inc. Trip: 12/31/84 07:00 PM (EST} to 07/30/2010 (ES®
2207 Lyn St. Vehicle ID: 308503
Arand Junction, CO 8§1505- Driver ID:
.970) 243-8585 Odomatex: 229524.4 mi
Incident Time: 07/16/2010 02:56:39 (EST) Incident Odometer: 229524.4 mi
Time |Vehicle Speed|Engine Speed|Brake|clutch Engine Load | Throttle| Cruise Diagnostic
{mph) {rpm) (%) (%) Code
-0:20 61.5 1375 No No 59.50 100.00 | No . No
-0:19 61.5 1372 No No 55.50 100.00 - No ! No
-0:18 61.5 1370 No No 56.00 100,00 . No No
~0:17 61.5 1370 No No 60.50 100.00 | No No
~0:16 61.5 1368 No No 68.50 100.00 No No
-0:15 61.5 1371 No = No 76.00 100.00 . No No
-0:14 §1.5 1369 No - No 77.50 100.00 ; No No
-0:13 61.5 1373 No No 81.50 100.00 : No ! No
-0:12 61.5 1373 No No 80.00 100.00 No ! No
61.5 1368 No No 79,50 100.00 ! No No
61.5 1372 No No 74.50 100.00 ;. No No
62.0 1375 No No 67.50 100.00 : No No
62.0 1378 No No 57.50 100.00 No No
62.0 1373 No No 48.50 100.90 No No
62.0 1377 No No |, 41,00 100.00 No No
62.0 1380 No Ro ' 32,50 100.00 No Re
62.0 1392 No No ' 22.50 100.00 No Fo
62.0 1378 No No 12.50 100.00 No No
62.0 1373 Yas No 0.50 0.00 Yes No
54.5 1068 Yas No .00 0.00 No No
43,5 827 Yas No 0.00 0.00 No No
31.5 572 Yes No 32.00 0.00 No No
22.5 1603 Yes No 44,50 100.00 No Ne
18.5 1623 No No 20.50 100.00 No Yes
18.0 1716 No No - 20.00 100.00 No Yes
+0:05 14.5 1699 No No | 10.00 100.00 No Yes
+0:06 10.5 1698 No No - 12.00 100.00 No Yes
+0:07 7.5 1700 No No 11i.50 89.20 ¢ No Yes
+0:08 4.5 1699 No No 12.50 0.00 Ne Yes
+0:09 2.5 1146 Yes *  No 0.00 0.00 | No ! Yes
+0:10 0.5 701 Yes Ko 0.50 0.00 No Yes
+0:11 0.0 607 Yes No 9,00 0.00 No . Yes
+0:12 0.0 597 Yes No 9.50 0.00 No Yes
+0:13 0.0 601 Yes No 9.50 0.00 Ne Yes
+0:14 0.0 597  Yes No . 9.50 0.00¢ No Yes

073001AA.XTR Engine S/N: 06R1010253 ECM 8/W Versicn: 4.000 Version 6.43c Page 2
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DDEC®Reports — Hard Brake #1

Print Date: Jul 30, 2010 09:41 AM (MDT)
Analysis, Inc.
2207 Lyn St.

Grand Junction, CO 81505-

Trip:
Vehicle ID:
Driver ID:

308503

12/31/84 07:00 PM (EST) to 07/30/2010 (ES'

(970) 243-8585 Odometer: 229524.4 mi

Trip Distance 229524.4 mi Trip Time 5686:12:57

Trip Fuel 30143.63 gal Fuel Consumption 5.30 gal/h

Fuel Economy 7.61 mpg Idla Time 1355:17:19%

Avg Drive Load 40 % Idle Percent 23.83 %

Avg Vehicle Speed 53.0 mph Idle Fuel 563.75 gal
Parked Regen Time 0:00:00

Incident Time: 07/16/2010 02:56:39 (EST) Incident Qdometer: 229524.4 mi
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After the ECM data was obtained, an analysis of the above data was performed relatiecheadon
collision. The first step was to insure the data belonged to the fwadollision. It didand analysis
began.

Because ECM hard brakidgtais not capturing data specific to a collision occurring,dh&aanalyzer
needs to determine whe the collision possibly occurred within the data. A review of the above data
reveals that 1 minute before theata snap shot theehicleQ speed was 58.5 miles per hour with no
brake, no clutch, engine load at 100 percent, and no diagnostic fault cdesreadingin 1 second
intervals remain relatively constant untd.02 seconds. At this point, the analyst should recognize the
onset of thehard brake event. The datable now shows a speed of 62 miles per hour, with brake, no
clutch, and an engine load ohly 32 percent. These conditiokescend in @onstantmanneruntil

+0.03 seconds. AD.03 seconds, conditions change, &S K A pdée&asidropped to 19.5 milesrpe
hour, the brake goes to the off position, throttle returns to 100 percent, and diagnostic fault codes are
detected. The diagnostic fault codes continue showing for the rest of the data record.

From the sudden change in status readings between +0.82-@r03 seconds the analyzean infer
that the collision between théarge truckand passenger car occurred at this point in time. Hence, the
appearance of diagnostic codes corresponding with damage sustained in theohezdlision.

By determining the the of impactone can now analyze the pimpact data. Speed changed from 62
to 22.5 miles per hour. The change in speed occurred over a time period of 4 settiedsverage
deceleration experience by the vehicle is determined using the equatigk;a/,)/t and equates to
0.449 g. The distance of deceleration is determined by using the equatio da(®)/2 and equates

to 247.9 feet

How well does our calculated data correlate with data gather at the scene? The investajitieg

and a privatanvestigator on the scene a day following the collision measured 139 to 150 feet-of pre
pact skidding. Our calculations show deceleration occurred over 247.9 feet. The investigators
estimated a vehicle deceleration of 0.36 g. Our calculation showseatation of 0.449 gOur data
shows and impact speed of 19 to 22 miles per hour, their calculations estimate an impact sded of
to 37 miles per hour, vat explains theedifferences?

The accident reconstructiast is now in a position to analyze tloellision. Did the tractor and trailer
have ABSWasABS bra& marks not detected before the visiblrakemarksare madeas seen in
Photograph 2 Were the ABS brakesrking properly? Answerirthese questionsvill lead the
investigator to a better understanding of the collision and closer to a correct anafythis physical
evidence

Continued analysis of thebovedownloaded data shows thdbllowing the impacthe driver of the

semitractor was off the br&e for 5 seconds and on the throtté 100 percent After 5 seconds the

brake is on agaiand thethrottle is off, and remain# this configuratioruntil the semitractor and

trailer arestopped. Information like the dateontained in the snap shot davload, helpsnvestigatos
understard and evaluate each phaseofa2 f f A 8 A 2 Y Q& LuNle Acyiviy aridiaapefullyh Y LI
leadsto better conclusios as to what realljappened.
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For a complete Lifuck ¢ motorcyclecrash reconstruction see Shoraper PCB-22007. A critical
analysis tool was the use of the velocity diagram to determine braking severity and driver error.

2. QumminsECM

The Cummin&CMstores much of the same data as the Detroit DiégeM However, it does not plot

the data into a graph like the Detroit Diesel software doesdzY YAy & O f £ & (G KSANJ NB
5SOSt SNI A 2.yCurBnmindECMwilldpirddipdo three sudden stepor hard braking

events but does not record a lastop record.

CUMMINS | SPEED | BRAKE CLUTCH ENGINE ENGINE | CRUISE DATA THROTTLE| FAULT
USE USE RPM LOAD CONTROL | PLOT POSITION | CODES
YES X X X X
NO X X X X X

Cummins uses two software programs to retrieve data. The first is called lissiteto retrieve trip

data, and fault cod information. The second program is called Pdggec. This program retrieves
configuration, trip and fault code data as well as extracting sudden deceleration information from the
ECM. The data collected fordslen stops stores 59 seconds before the event and 15 seconds after the
event. The 2002 and newer ISM and ISX engines have the ability to store sudden deceleration
information.

CumminsECMghreshold forsudden deceleration is wheel speeldangeof 9 mph/sec, about 0.40g.

The following 2 tables are Cummins PowerSpec Examples:
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Sudden Decel Page 1 of 6

PowerSpec - Sudden Deceleration Data Report
Report Date 4/30/2013 10 22:42 AM

Engine Type 18X 2010 ECM Code cLimaz 2 Last Tool Used PowerSpec
Engine Serial 79542039 Software Phase [7.70.027 Customer Name | CUSTOMER
ECM Runtime: " PawerSpec
Unit Number 12132 i 4603:43:40 yiod 43015
Record 1 View Record 2 View Record 3
|D|=cumlm- Date ‘ oA ‘ WMEM:'QSF:M Time @ Occurrence ‘2450 3058 |
|Air Temp @ Occurrencs F) [289 [occurrence Distance (miles) [s7215.1 |
Time | Vehicle Speed | Engine Speed | Engine |- " T Brake | Clutch | Gruise Lamp
(mph) {rpm) Load (%} %) Status Status Status Status
5 a 1289 861
£ [ [ w67 , 5
w7 [ 134 w0 5 5
55 [0 1361 681 , -
47 1378 57 8 - +
54 47 1390 543 - -
-53 48 1406 650 - -
-52 48 1421 656 - - -
51 49 1428 550 - - -
50 409 1441 842 - - - -
Time | Vehicle Speed | Engine Speed Throttie ()| Brake | Clutch | Cruise Lamp
(Seconds) | (mph) (rpm) Status | Status | Status | Status
) 50 1453 EX) - s
-48 50 1470 64 - - -
a7 50 a7t w23 B . .
46 50 1488 587 - -
45 51 1480 634 - - B
A4 51 1488 818 - - B
FE] 51 7454 18 B . B
£ 51 3451 20 . B -
i 51 293 504 - B - 5
=0 51 455 I B - 5 .
Time —"[Vehicle Speed | Engine Speed | Engine |- ", T Brake | Chitch | Cruise Lamp
(Seconds) | (mph) (rpm) Load (%) Status | Status | Status | Status
-39 51 1496 250 829 - - - -
51 1480 266 679
51 1487 305 705 - - -
5 288 %5 Tad . - B
51 1484 305 787 B . -
Bl 1288 32 311 5 - 5 .
51 1489 N6 793 - - - -
51 492 I I - - -
51 1267 23 793 - - - B
51 1465 308 702 B - - B
Vehicle Speed | Engine Speed ine (1 e ()| Brake | Clutch | Cruise Lamp
(mph} (rpm) Load (%] )| status | staws | status | staws
-20 51 1481 324 595 B - - B
28 51 1251 00 310 - B - .
27 E: 234 00 00 - - - .
E C 1408 00 0.0 - P . .
25 4 7420 512 [ - 5 - .
) [ 1426 551 73 - - - -

file://C:\Documents and Settings\Owner'\Desktop'2013 Crash Folders\Power Spec. Stevens.. 6/19/2013
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Sudden Decel Page 2 of 6
'age 2 of

23 | 40 1430 79 577 | - .
= | [ a0 | s W_*,—
El [ tas1 9 524 - - 5 |
20 5 1435 113 ‘425_'_ - -
Time  (Vehicle Speed | Engin: i I r
{Seconds) | (ophy ﬂﬂ(r::r e Liiﬂ'?-?.; Mhrottie ()| e n Sree e
-18 45 1428 145 440 - - =
-18 49 1415 145 4] - -
=17 A 1419 133 43
-18 4 1409 121 4
-15 & 1401 78 3
14 1387 oo 00
13 1395 7o 388
-12 7 1388 145 424
i 7 S 113 we
=10 47 1382 242 4B 8 - - - -
Time | Vehicle Speed | Engine Speed | Engine
(Seconds) | (mph) (rpm) Lang (%) [Throttle (%) :r::: Shaten g;:tlﬁ é:.’."u'i
] & 1367 5 575 B - g -
s [ [E£3) 70 380 - g
-7 47 1361 168 4.1 -
£ 47 1364 27 ATE -
5 A 1342 227 462 - -
E] 5 133 20 T8 -
-3 A5 1026 00 oo On O
-2 690 EX) 0.0 On Or
Bl N 695 12 00 On Or
Q 23 681 35 00 On On - -
Time | Venicie Spead | Engine Speed
iseconds) | . (mph] o [rpflslr.. Li::‘:l:ij Throttle (%) gace s | o St
1 11 B 63 0. On Oon - d
2 4 [ 8.0 0. On On
3 7 82 0 ©On On
4 o 7 74 0. Cn On
5 0 7 186 0. On Oon
8 o 696 83 0. On On
T o 653 82 00 On On
8 a 695 84 00 On On
s [ 655 05 00 On on
10 [ 698 113 0.0 On On - -
Time | Vehicie Speed | Engine Speed | Enging
(Seconds} | (mph) Oirpmy | Long gy Terore | Simke | Chach See | s
11 [ 698 "y a0 On on - -
12 o 669 M7 0.0 0On On
E o 700 e [T oo Gn
i g a9 T 00 o o ]
15 a 700 125 00 T on | o |
Record2 To Top
Gocurrence Date |m Tett ECU Hun Time @ Occurance Fuss\! —|
Air Temp @ Occurrence (°F) B3 | oceurrence Distance (miles) [s1518 |
Time | Vehicle Speed | Engine Speed | Engine
(Seconds) [ (mph) wom) | Loag (%) ‘“‘"""‘ ‘“'| S St l Sates Satos
50 [ =) 957 | 88 | - on | B -
56 [ 435 930 | 145 | - O | -
| I |
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3. Caterpillar ECM

Most Caterpilla engines since 1994 contain E@lta. The data capture recosdlata for 44 seconds
before the event and.5 seconds after. In addition to hard brake captures, snapshots are taken of fault
codes capturing vehicle parameters surrourgthe event. Caterpillar engines prior to 2007 could
havethe hard brake capture setting switched off. By setting the option to zero dpriogramming

the ECMwill not record hard brake information. Since 2007 the factory default of hard brake data

capture is set to on.

There is a known issue concerning 1999 and neia@k4 with software revisions prior to 2009in
these situations, the reported snapshot timeframes may be incol(eet. 1, 7). While the readouts
show 1.0 second interval for quick stops d@hd8 secondntervals for critial events, theactualtime
may beone-half of the shown durationTherefore, displayed times may need to be reduced when
comparing the information to thecene data. See Photograph 2 for wrong time scale example.

CATERPILLA SPEED [ BRKE [ CLUTCH | ENGINE | ENGINE | CRUISE | DATA | THROTTLE[ FAULT
USE USE RPM LOAD | CONTROL | PLOT POSITION | CODES

YES X X X X X X X X X
NO
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DeAL

LATITUDE

Photograph 2

Caterpillar ECNData Screenwith wrong Time Scale
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The following two examples are of Caterpillar ECM dafature reports

Cat Electronic Technician 2006A v1.0
30301:13:47 Diagnostic 100-11 Very Low Oil Pressure (46) 10/16/2006 12:35:36 PM

10/20/2006 9:27 PM

10/20/2006 9:27:41 PM

3406E Truck
Parameter Value
ECM Serial Number
Vehicle 1D
Personality Module Part Number 1573002-00
Personality Module Release Date FEB98
Engine Serial Number
Personality Module Code 113

ECM Date/Time

10/20/2006 8:44:51 AM

Description ||Valuc ||Unit
3406E Truck - Status Group #1
Vehicle Speed 18 MPH
Engine Speed 822 RPM
Throttle Position 3 %
Fuel Position 1.53 mm
Boost Pressure 0 PSI
Engine Oil Pressure 36 PSI
Engine Coolant Temperature 199 Deg I
Engine Retarder Disabled
Powertrain Status Unavailable
9:27:41 PM 10/20/2006
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