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INTRODUCTION:

The purpose of our writing the 4N6XPRT StifCalcs® program is to provide
users easier access to the NHTSA Crash Test data. Part of the “easier access”
concept is to allow the typical user to:

- Rapidly determine if NHTSA has a test for a certain vehicle with a certain
impact location

- Search the database for all tests across the year range the vehicle is the
“same”, based upon identifying the desired vehicle Year, Make, and
Model

- Search the database for all tests of “Sister” vehicles across the year range
the vehicle is the “same” based upon identifying the desired vehicle
Year, Make, and Model

- Display all the selected matches from the database broken into their
general impact “classes” - Frontal impact, Side impact, Rear impact,
and Other impact

- Easily search the database for similar class vehicles when there is no test
for a desired vehicle

As a secondary consideration, the program provides some “base”
calculations for stiffness values based upon the test data, with the realization that
no one set of stiffness values will handle all situations, at least not well.
Therefore, for each test we provide multiple sets of A-B-G stiffness values and
leave it to the user to pick the appropriate values for their given collision
analysis.

We hope that you find the program as useful as we do, and welcome your
questions and suggestions for possible improvements.
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FREQUENTLY ASKED QUESTIONS:

Why can’t I find any tests when I use the BASIC VEHICLE SEARCH, yet the
vehicle has been tested by NHTSA?? This is most likely due to an
incompatibility in model name between the Sister/Clone list maintained by Greg
Anderson and the model name used by NHTSA. Incompatibility can be
ANYTHING which is different between the two names - spelling, characters,
spacing, etc.

Why can’t I find all of the available tests for a vehicle and its Sisters & Clones
when I use the BASIC VEHICLE SEARCH?? This is most likely due to an
incompatibility in model name(s) between the Sister/Clone list maintained by
Greg Anderson and the model name(s) used by NHTSA. Incompatibility can be
ANYTHING which is different between the two names - spelling, characters,
spacing, etc.

Why can’t I find the vehicle manufacturer or model when I use the BASIC
VEHICLE SEARCH, yet the vehicle has been tested by NHTSA?? This is most
likely due to the vehicle being outside of the year range covered by the
Sister/Clone list maintained by Greg Anderson.

Why are there so many Stiffness Values for a given test? Several reasons. First,
our presentation of stiffness values mirrors our belief that no one set of values
will fit every situation. Second, our presentation allows you to quickly develop a
range of damage speeds, in a manner that should be easily explainable to a judge
and/or jury, based upon data from one test. Third, there are up to three different
sets of crush depths and two crush widths from which to calculate stiffness
values, as well as two different methods of calculating average crush. Depending
upon which data set(s) you choose to use will determine how many calculated
stiffness sheets you will end up with.

Which values do I use?? It depends upon the type of test, Front, Rear, or Side.
Front - The initial point to start at would be Vehicle Width, Trapezoidal
Average Crush, 5 mph Rated No Damage Speed. Which set of crush

measurements to use is determined by what NHTSA reported along
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with your preference.

Rear - The initial point to start at would be Vehicle Width, KE Equivalent
Speed, Trapezoidal Average Crush, 5 mph Rated No Damage Speed.
Which set of crush measurements to use is determined by what
NHTSA reported along with your preference.

Side - The initial point to start at would be Indentation Length, KE
Equivalent Speed, Trapezoidal Average Crush, 2 mph Rated No
Damage Speed. Which set of crush measurements to use is
determined by what NHTSA reported along with your preference.

Must I use the “Trapezoidal Average”? When dealing with equally spaced crush
measurements, you CAN use a “Simple average”, but it is still “more correct” to
use a “Trapezoidal Average”, and with the 4AN6XPRT StifCalcs program
determining the Trapezoidal Average is quite painless.

What IS a Trapezoidal Average? The trapezoidal average is determined by first
calculating the area in each Crush Zone through the formula -
Area = (distance between measurements C, & C_.)* (C, + C_,,)/2
next, add each of the areas, and then divide that by the total Crush Length (L)
Trapezoidal Average Crush Depth = () [Area]) / L

What IS a Simple Average? The “Simple Average” is determined/calculated by
adding up all of the crush measurements and then dividing the total by the
number of measurements.

What is the Tumbas method/Protocol? Nicholas Tumbas was a co-author of
SAE # 880072 - Tumbas, Nicholas S. and Smith Russell A. - which set a number
of “standards” for what and how crush is to be measured. CRASH3, together
with SAE # 880072, defines three options for the crush measurements. Either
two, four or six crush equally spaced measurements are taken which are labelled
C1 through to C6 as appropriate. This gives either one, three or five crush zones
which are designed to approximate the damage profile.

Which is better, EQUAL or NON-EQUAL spacing between Crush
Measurements? Equally spaced crush measurements have the benefit of
complying with the commonly accepted crush measurement
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techniques/protocols, along with fitting nicely into a set of predefined “short
hand” equations for calculating Average Depth, Force, and Energy.
Unfortunately, equally spaced crush depth measurements may not properly
depict the crush profile, may require measurements to be taken in an area where
they really don’t need to be taken due to the crush profile being a ““straight line”
at that point, or more commonly .... both. For that reason, we prefer to use non-
equally spaced measurements for most cases.
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What follows is a step-by-step walk through for this program. The user should
also refer to the NHTSA Reference Manuals provided with this program. If they
were loaded, they are accessible from the HELP menu. The NHTSA Reference
Manuals discuss the various data points contained in the NHTSA database in
detail.

ESSENTIAL FORMULAS:

At the very end of ths manual (Starting around page 56) we detail a number
of the formulas used to complete the various calculations in the 4AN6XPRT
StifCalcs® program.

BASIC SEARCH:

earct MHTSA Test Selection | Advanced YWehicle Search | Force Balance
Basic Vehicle Search Powerd by the Sister/Clone List

ar | Make Model

Ye;
aaaaaaa ] (Festrom
2012
2011

Similar ¥ehicles

To retrieve data through the basic search method, simply 1) pick the year,
2) pick the make, 3) pick the model, and 4) click on the NHTSA TEST
SELECTION tab.

When “picking” the Year, Make, and Model, they can either be picked off
the drop down list, typed in directly, or a combination of the two.
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. AN6XPRT StifCalcs - Selected ¥ehicle: 2008

File Print Reports  Settings Help Reg To: 4MEXPRT SYSTEMS
EBasic ¥ehicle Search MHTSA Test Selection | Adwvanced Yehicle Search | Force Balance
-~
Basic Vehicle Search Powerd by the Sister/Clone List
Year 2 Make Model
Reset Make Reset Model
2012 ACURA ~| 125 ~|
2011 ASTON MARTIMN 135
010 ALDI 3
2005 BERTLEY 300
2005 BMw 325
=007 BUICK 335
2006 CADILLAC 3502
2005 CHEYROLET 4R.UMNMER.
=004 CHRYSLER, S
o0z FERRART cag Advanced Search
2001 FORD 550
2000 GMIC 57
HOLDERN S99GTE FIDRAMC
HOMNDA &
HUMMER. ~| 612 SCAGLIETTL s
Start Year End ¥ear Make Model Clones
Similar ¥ehicles
Skart Year End Year Make Model Body Styles wheslbases
bt
< >

As can be seen in the Year box, as you begin to type a entry, the “Pick List” box
narrows appropriately. In this case, all of the 1900 years have “disappeared”.
This same approach can be used with the Make and Model entries.

- AN6XPRT StifCalcs - Selected ¥ehicle: 2008 CHEVROLET COBALT

Filz Print Reports  Settings  Help  Reg To: 4NEXPRT SYSTEMS
Basic Vehicle Search | NHTSA Test selection || Advanced vehicle Search || Forcebalane} . il i £
-~
Basic Vehicle Search Powerd by the Sister/Clone List r
Year | 2008 Make | CHEWROLET | Model
Resst Make | Reset Model |
oo | o a— (AN
| AYED
| COBALT,
| cororA
| CORVETTE
| EQIUIMC
| EXPRESS
| HHR
| IMPALA
| MALIBU
| sivERADG Advanced Search
| SILYERADD HD 2500 [ 3500
| SUBUREAM
| TAHOE
| TRAILELAZER.
| UPLANDER
| Start Year End Year Make Mode| Clones
: 2005 2010 CHEVR.OLET COBALT
Similar ¥ehicles
Skark Year End ‘Year Make Model Body Styles wheelbases
| 2003 =007 SATURN IOM 20, 40 103.2
L2005 2010 CHEVYROLET COBALT 20, 4D 103.3, 133
| 2007 2009 POMNTIAC &5 2D 103.3
o
< >

Copyright 2003-2011

Page 6

Printed on June 27, 2011



| AN6XPRIT StifCalcs - Selected Yehicle: 2008 CHEVROLET COBALT (=13

File Print Reports  Settings Help  Req To: 4M&XPRT SYSTEMS
Basic vehicle Search | NHTSA Test Selection | Advanced Yehicle Search | Force Balance
~
Basic Vehicle Search Powerd by the Sister/Clone List
Year | 2008 | Make |CHEVROLET | Model |cosaLtl
Reset Make Reset Model
E - [cHEwRoLET coBALT
Advanced Search
| Start Vear End Year Make Maode! Clones
2005 2010 CHEYROLET COBALT
similar ¥ehicles
| Start Year End Year Make Madel Bady Stvles ‘wheelbases
| 2003 2007 SATURN ION 20, 40 103.2
2005 2010 CHEVROLET COBALT 20, 40 103.3, 133
| 2007 2009 POMNTIAC G5 20 103.3
e
£ >

To change the Year, Make, and/or Model values you can begin typing in
the new value, or click the appropriate RESET button.

As stated previously, when you have the appropriate Year, Make, and
Model entered, click on the NHTSA TEST SELECTION tab to see which tests
are available.
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TEST SELECTION:

| 4NGXPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT EEx
File Prink Reports  Settings Help  Reg To: 4NEXPRT SVSTEMS

Basic Wehicle Search | NHTSA Test Selection | Advanced Vehicle Search | Force Balance

~
Available Test Test Information ] [ Occupant Information ] [ Wehicle Information ] [ Stiffriess Cales ]
Available Tests in the NHTSA database for a
Sister Clone Searched Year Range (2003 - 2010)

Frontal Test({s)

Test Mo, Year Make Model Impact Speed Max Crush Crush Fackar YDI PDOF Test Canfig WIN

4487 2003 SATURM IO 34.8 22.2 21.8 1ZFDEWE 0 YEHICLE IMTO BAR. .| 1GBAFSZF33Z 141088 A
4964 2004 SATURM IO, 249 14.6 16.9 1ZFDEWZ 0 WEHICLE INTQ BAR. .| 1GBAFSZFS47155463
5188 2004 SATURM IO 29.6 24.0 14.6 9999999 0 YEHICLE IMTO BAR. .| 1GBAFSZP447 137343
5326 2005 CHEYROLET COBALT 34.9 17.5 27.9 12FDEWS 0 WEHICLE IMTQ BAR. .| 1G1AKS2F, 0301
6054 2007 CHEYROLET COBALT 247 16,2 15.1 12FDEWE 0 VWEHICLE IMTOQ BAR, .| 1G1AKSSFE 77150701
6094 2007 CHEYROLET COBALT 0.0 0.0 0.0 0 LOW RISK DEPLOY. . | 1G14KSSFS77150701
6095 2007 CHEYROLET COBALT 0.0 0.0 0.0 0 LOW RISK DEPLOY, . | 1G1AKSSFE77150701
6669 2009 CHEWROLET COBALT 0.0 0.0 0.0 0 LOW RISK DEPLOY. . | 1G1AKSBHEI7127727
G670 2009 CHEVROLET COBALT 0.0 0.0 0.0 0 ... | 1G1AKSEHESTIZ7 72T
6672 2009 CHEWROLET COBALT 0.0 0.0 0.0 0 1G1AKSBHEATIZF 7T
BETS 2009 CHEYROLET COBALT 0.0 0.0 0.0 0 LOW RISK DEPLOY... | 1G1AKSSHEOT 127727
Rear Test(s)

Test No. Year Make Model Impact Speed Max Crush Crush Factor inls PDOF Test Config VIN

4827 2003 SATURN IoN 29.9 VS -0.1 9999999 180 IMPACTOR TNTO Y., | 1GBAFS2F0321 00
Side Test(s)

Test Mo, Vear Make IModel Impact Speed IMax Crush Crush Factar el PDOF Test Canfig YIN

4602 2003 SATURM 10N 385 13.2 45.0 DOLPEW2 270 IMPACTOR IMTO Y. . | IGEAFG2F432145245 A
4856 2004 SATURM ION, 38,6 118 504 D9LPEWZ 297 IMPACTOR, INTO ¥, | 1GBAMI2F54721 26895
5260 2005 SATURM 10N 38.4 10.6 555 207 IMPACTOR IMTO Y. .. | 1GBAFG2F452123878
5457 2005 SATURM ION, 201 14.0 115 09LPANG 285 VEHICLE INTO BAR, .| 1GBAIS4FS5Z165701
5460 2005 SATURM IO 33.0 11.3 3685 O3LPAWZ 297 IMPACTOR IMTO V. . [ 1GBAIS4FE57 166135
5461 2005 SATURM IO, 33.1 10.2 43.2 O3LPAWS 297 IMPACTOR INTO V... | 1GBAIS4FE5Z165741
5477 2005 SATURM ION 20,1 16,7 9.7 D9LPANS 285 MEHICLE IMTO BAR. .| 1GBAIS4F3521 70654
6442 2005 SATURM 10K, 19.3 154 9.6 DOLPEW2 285 WEHICLE IMTO BAR. .| 1GSALE4F45Z167434
6587 2005 SATURM ION 32.9 10.7 40.5 D9LPEWZ 270 IMPACTOR IMTO V. .. | 1GBALS4FI5I 124482
5325 2005 CHEYROLET COBALT 38.1 11.9 48.8 207 IMPACTOR IMTO Y. .. | 1G1AKG2F257526599
5451 2005 CHEYROLET COBALT 38,5 127 46,7 10LPAWS 297 IMPACTOR INTO Y., | 1G1AKS2F257666600 o

Other Test(s)
No Other Tests: 2005 - 2010
~

Once you are on the NHTSA TEST SELECTION tab, you can select a
test for review.

The available tests come from matching the selected Year/Make/Model to
the Sister/Clone (Vehicle Interchange) list which is maintained by Greg
Anderson, then searching the NHTSA Crash Test database for the tests that meet
the Start & End year constraints of the Sister/Clone list and also meet the
Make/Model and similar vehicle constraints of the Sister/Clone list.

To select a test, click on the test. Make sure that the little hour glass shows

up after clicking on the test. If the hourglass does not show, click on the test
again.
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. ANGXPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT CE|X)
File Print Reports Settings Help Reg To: 4NEXPRT SYSTEMS

Basic Vehicle Search | NHTSA Test Selection | Advanced vehicle Search | Force Balance

RLUHARHARI AR ~
| Available Test [ Test Infarmation ] [ Occupant Informatian ] [ ‘ehicle Information ] [ Stiffness Calcs ]
Available Tests in the NHTSA database for a
Sister Clone Searched Year Range (2003 - 2010)

Frontal Test(s)

Test Mo, ‘Year Make Model Impact Speed Max Crush Crush Factor WDI PDOF Test Config VIM
| 4487 2003 SATURN 10N 3.8 222 21,6 12FDEWE 1] VEHICLE INTO BAR. . | IGEAFSZF33Z141058 A
4984 2004 SATURN 10N 24.9 14.6 16,9 12FDEWZ 1] VEHICLE INTO BAR., | IGBAFSZFS47155463
5188 2004 SATURN 100 29.6 24.0 14,6 9999999 1] VEHICLE INTO BAR., | IGBAFS2F4471 37343
5326 2005 CHEVROLET COBALT 34.9 17.5 27.9 12FDEW3 1] VEHICLE INTO BAR. | 1GLAKSZFFE7520801
505 O 24,7 6.2 i 0 VEHICLE INTC . 1GLAKSEFE77150701
6094 2007 CHEVROLET COBALT 0.0 0.0 0.0 1] LMW RISK DEPLOY. .. | 1G1AKSSFE77150701
6085 2007 CHEVROLET COBALT 0.0 0.0 0.0 1] LOMW! RISK DEPLOY. .. | 1GLAKSSF677150701
6669 2009 CHEVROLET COBALT 0.0 0.0 0.0 1] LOW RISK DEPLOY. .. | 1G1AKSEBHEIF1 27727
bEF0 2003 CHEVROLET COBALT 0.0 oo 0.0 o LOW RISK DEPLOY .. | 1GLAKSEHEIFIZTTET
L6672 2009 CHEVROLET COBALT 0.0 a0 0.0 a LOW RISK DEPLOY ... [ 1G1AKSEHEIFI2TIET
B673 2009 CHEVROLET COBALT 0.0 a0 0.0 a LOW RISK DEPLOY .. [ 1G1AKSSHEIF127IEF
ezma vy nruneLCT =y oy o ey - WYY TwOI WY_rYr e
Rear Test(s)

Test Mo, Year Make Model Impact Speed Max Crush Crush Factor YOI PDOF Test Config VIM

4827 2003 SATURN 10N 259 /A -0.1 9993999 180 IMPACTOR INTO V.., | LGBAFSZFO3Z1 35200
Side Test(s)

Test Mo. ‘Year Make ] Model Impact Speed Max Crush Crush Factor YOI PDOF Test Config VIM

4602 2003 SATURM jio'} 38.5 13.2 45.0 O9LPEWZ 270 IMPACTOR IMTO ... | 1GBAFSZF432145245 A
4556 2004 SATURN 10N 38.6 11.8 50,4 QOLPEWZ 297 IMPACTOR INTO Y., | 1GBAMI2F542126995
5280 2005 SATURN 10N 38.4 10,6 55,5 297 IMPACTOR INTO Y., | LGBAFSZF45Z1 23878
5457 2005 SATURN I0M 20.1 14.0 11,5 OOLPANS 285 VEHICLE INTC BAR. . | 1G8AIS4FSSZ165701
| 5460 2005 SATURN I0M 33.0 11,3 38,5 OSLPAWE 297 IMPACTOR INTO Y., | 1GEAIS4FE5Z166135
5461 2005 SATURMN 100 33.1 10,2 43,2 OZLPAWE 297 IMPACTOR INTO Y., | 1GBAIS4FESZ165741
5472 2005 SATURM jle] 20.1 16.7 9.7 OOLPANS 285 WEHICLE INTO BAR. .. | 1G8AIS4F3521 70654
6442 2005 SATURM 100 19.3 15.4 9.6 O9LPEWZ 285 VEHICLE INTO BAR. .. | 1GBALS4F452167434
B587 2005 SATURM 100 32.9 107 40.5 D9LPEWZ 270 IMPACTOR INTO V... [ 1GBALS4FISZ1 24452
5325 2005 CHEVROLET COBALT 38.1 119 48,8 297 IMPACTOR INTO V... | 1GLAKSZF257526599
5451 2005 CHEVROLET COBALT 38.5 127 46,7 10LPAWS 297 IMPACTOR IMTO ... [ 1G1AKSZF257668600 ..

Other Test(s)
No Other Tests: 2005 - 2010
v

When determining which test to select, items to be considered include:

Does the VDI (Vehicle Damage Indicator) clock position match the impact
location? - 12 for front, 3 or 9 for side, and 6 for rear tests.

Does the PDOF (Principal Direction of Force) match the impact location? -
0 for front, 90 or 270 for side, an 180 for rear tests. Keep in mind that the Frontal
tests can have a PDOF of 180 depending upon the reporting agency.

On frontal tests the test specific CF (Crush Factor) is close to 21, on side or
rear tests the CF is close to 27.

The Year/Make/Model of the test vehicle matches the Year/Make/Model of
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your subject vehicle.

There are no errors in the crush measurements. You may have to check the
VEHICLE tab after selecting the test to verify this.

The impact speed of the test is a close match to the suspected impact speed
of your subject collision.

These are IDEAL guidelines!!! Unfortunately, it is difficult to get a test that
matches all of these guidelines. This is the first area where you can apply your
expertise. Review the available tests and determine which test(s) best meet your
criteria for this collision.
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RESULTS:

Once you have selected a test, you may examine the following tabs for
selected information -

.. ANGXPRT StifCalcs - Selected Yehicle: 2008 CHEYROLET COBALT

File Print Reports  Settings  Help  Reqg To: 4MGXPRT SYSTEMS
Basic Vehicle Search | MHTSA Test Selection | Advanced Yehicle Search | Force Balance
E. Test Infarmation | Occupant Infarmation ] [ ‘ehicle Infarmation ] [ Stiffness Calcs ]
Test Information
Test# | 6084 MHTSA Test Reference Guide Yersion # Vo Test Date | 2007-07-12 | Conkrack # DTNHzZ-03-D-11002
Contract{Study Title FMYSS 208 FRONTAL IMPACT - 2007 CHEWROLET COBALT
Test Objectivels) WEHICLE CRASHWORTHINESS AND OCCUPANT RESTRAIMT PERFORMANCE DATA
Test Type FMY3S 208 OCCUPANT CRASH PRbTEC Configuration WEHICLE INTO BARRIER
Closing Speed 39.5 | KrnfHr 2473 MPH
Impact Angle 1} Offset Distance | O mm 0.0 inches Side Impact Point o mm 0.0 inches
Test Performer | MGA RESEARCH ' Test Reference # | BT07071201
Test Track Surface COMCRETE Condition | DRY Ambient Temperature 21 C |69.8 |F
Data Recorder Type | OTHER DataLink | OTHER Total Mumber of Curves 4;1
Test Commentary DTS TDAS PRO
Fixed Barrier Information
Bartier Type | RIGID Bartier Shape [ LowD CELL BARRIER Fole Barrier Diameter o | mm 0.0 | inches
Barrier Commenkary
o
4 2 |

TEST INFORMATION - look for the following items - Contract/Study
Title, Test Objective(s), Test Type, Closing Speed, and Test Commentary - are
these consistent with your collision? Is there anything in these areas which raise
questions? Is there something here that makes you want to look at a different test,
provided it/they are available?
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. AN6XPRT StifCalcs - Selected Yehicle: 2008 CHEVROLET COBALT

File Print Reports  Settings Help Reg To: 4MEXPRT SYSTEMS
Basic Yehicle Search | MHTSA Test Selection | adyanced Veicle Search | Force Balance
[ Available Test ] [ Test Information I | Occupant Information [ Yehidle Infarmation ] [ Stiffness Calcs ]
Select Occupant Location - Vehicle # 1 - 2007 CHEVROLET COBALT ST
B
A
|
3
Left Front Seat
Test # | 6054 Vehide # |1 (Qccupant Location LEFT FROMT SEAT Occupant Seat Position CEMTER POSITION
Occupant Type | HYBRID [T DUMMY Sex | MALE age |0 Size Percentile | 50 PERCEMTILE Calibration Methad HYBRID ITI
Orrupant Height o0 | (oo inches Weight | 0.0 kg 0.0 pounds
Occupant Manufackurer FIRST TECHNOLOGY SiM 312
Occupant Modification
Crccupant Descripkion
Cccupant Commentary HEAD TO YISOR
Head
Head ko - Head ko - Head to -
‘Windshielder Header 7.0 mm 152 | inches Seatback (0.0 | mm 0.0 inches Side Header 211.0 \mm 8.3 inches
wWindShield | 723.0 | mm 285 inches Meck to Seatback 0.0 i 0.0 inches Side Window 321.0 \rm 12,6 inches
First Contact Region (Head) AR BAG Head Injury Criteria (HIC) 2] HIC Time Inkerval {ms)
Second Conkact Region (Head) [ Lower |90 Upper 105
b
4 >

OCCUPANT INFORMATION - depending upon the case, multiple fields
may be of interest, such as: contact region(s), position with respect to the vehicle,
HIC, G’s, or force loadings on the dummy, and restraints in use for the test.

The above Screen shows the HEAD information for the LEFT FRONT
occupant. When more than one occupant is in the vehicle, you can switch
between occupants by clicking on the appropriate non-greyed out occupant
location.

The following screens illustrate the CHEST, LEGS, and RESTRAINTS
information, which you get to by clicking the appropriate button.
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alcs - Selected Yehicle: 2008 CHEYROLET COBAI

File Print Reports Settings Help  Reg To: 4MBXPRT SY¥STEMS
| Basic Yehicl: Searc] IHTS# Test Selection | Advanced Yehicle Search | Force Balance
-~
[ Available Test ] [Test Infarmation ] ‘ Occupant Infarmation | [ “ehicle Information l [ Stiffness Calcs l
Select Cooupant Location - Vehicle # 1 - 2007 CHEVROLET COBALT
Head
- | Chest ‘
Left Front Seat
Test # | 6084 wehicle # | 1 Occupant Location LEFT FROMT SEAT Cccupant Seat Position | CEMTER POSITION |
r
Orcupant Type | HYBRIDIDUMMY | sex [MALE | age [0 Size Percentile | 50 PERCENTILE Calibration Method | HYBRID I1I
Occupant Height 0.0 mmm 0.0 inches ‘ieight ka pounds
Occupant Manufacturer | FIRST TECHMOLOGY SN 312 |
Oecupant Modification | |
Dcoupant Description ‘ ‘
Qceupant Commentary | HEAD TO VISOR |
Chest
Chestle- b 22.2 | inches First Contact Region (Chestfabdomen) AIR BAG Second Contact Region (Chest{Abdomen) HONE
Steering Wheel | 368.0 | mm 145 | inches Lap Belt Peak Load 0.0 MNewtons | 0.0 pound Force
Seatback |ED | mm | 0.0 | inches Shoulder Belt Peak Load 0.0 | Newtons 0.0 pound Force
Arm to Door 113.0 | mm 44 | inches Chest Severity Index l:l Pelvic Peak Lateral Acceleration (g's) I:l
Hip ko Daor |T22‘D—! mm | 4.8 inches Thoracic Trauma Index a Thorax Peak Acceleration (g's)
-
< | [l

alcs - Selected Yehicle: 2008 CHEVROLET COBAI

File Print Reparks  Settings Help Reg To: 4MGXPRT S¥STEMS
HTSA Test Selection | Advanced vehicle Search | Force Balance |
-~
[ Available Test ] [Test Information ] ‘ ©ccupant Information | [ ehicle Information ] [ Stiffness Calcs ]
Select Cooupant Location - Vehicle # 1 - 2007 CHEVROLET COBALT =
ea
S
Legs
Left Front Seat
Test # | 6034 Vehicle # | LEFT FROMT SEAT Gccupant Seat Position | CEMTER POSITION |
L
Occupant Type |HVBRID LIL DM ‘ Sex | MALE | Calibration Method HYBRID 11
Oecupant Height ;U‘El ‘ mm |00 ] inches Weight | 0.0 J kg |00 pounds
Occupant Manufacturer | FIRST TECHMOLOGY SN 312 |
Occupant Madification : |
Dcoupant Description i ‘
Occupant Conmmentary : HEAD TO VISOR |
Legs
,,,,,,,, s ey
KneestoDash | 2110 mm |83 inches KnesstoSeatback | 0.0 |mm | 0.0 !\nches
First Conkact Region (Legs) | DASHPANEL e e e ]
T ; .
Left Femur Peak Load 5572.0 ‘ Mewkons | -125z6 pounds Force Right Femur Peak Load | -7315.0 }Newtons | -1644.5 | pounds Farce
it
< 3 |
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alcs - Selected Yehicle: 2008 CHEYROLET COBAI

File Print Reports  Settings Help  Reg To: 4MBXPRT S¥STEMS
NHTSA Test Selection vanced Vehicle Searcl 1 Force Balance |
-~
[ Available Test ] [Test InFormatmn] ‘ Occupant Infarmation | [ “ehicle Information l [ Stiffness Calcs l
Select Cooupant Location - Vehicle # 1 - 2007 CHEVROLET COBALT =
2a
Fs i
Restraints
Left Front Seat
(604 — Terarrese
Test # | 6084—‘ wehicle # |T Occupant Location | LEFT FROMT SEAT Occupant Seat Position | CEMTER POSITION |
Occupant Type | HYBRID ITL DUMMY ‘ Sex i MALE | Age [0 Size Percentile | 50 PERCEMTILE Calibration Methad HVBRID I1T
— —
Occupant Height 0.0 mmm 0.0 inches ieight | 0.0 ka 0.0 pounds
Occupant Manufacturer | FIRST TECHMOLOGY SN 312 |
Cecupant Modification i |
Ocoupant Description ‘ ‘
Qceupant Commentary | HEAD TO VISOR |
Restraint:
r
! Restraint # Type Mount: Deployment Comments
i 1 FRONTAL AIREAG STEERIMG WHEEL DEPLOYED PROPERLY PRIMARY
12 NOMNE MOT APPLICAELE NOT APPLICABLE SECOMNDARY
oo
< | ¥ |
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.. ANGXPRT StifCalcs - Selected Yehicle: 2008 CHEVYROLET COBALT

File Print Reports  Settings Help Reg To: 4NEXPRT SYSTEMS
Basic Vehicle Search | WHTSA Test Selsction | Advanced vehicle Search | Force Balance
Available Test ] [ Test Information I [ Occupant Information ] | Wehicle Information [m]
Vehicle # 1 - 2007 CHEVROLET COBALT
| .Summary [ Pre/Post Measurements ] [ Mokes ]
Test # | 6054 NHTSA Test vehicle Mumber |1 | YIN | 1G1AKSSFE7F1S0701
‘Year | 2007 | Make | CHEVROLET Model COBALT Body FOUR DOOR, SEDAR
Engine | 4 CYLINDER TRANSVERSE FRONT Displacement 2.z | Liter Transmission | AUTOMATIC - FRONT WHEEL DRIVE
‘ehicle Modification Indicator PRODUCTION WEHICLE wehide Modification(s) Description
Post-test Steering Column Shear Capsule Seperation UNKNOWN Steering Column Collapse Mechanismm UNKNOWN
Yehicle Commentary
Vehicle Length 4543 mm 179.1 inches Vehicle Test Weight 1493 K& 3201 pounds
Vehicle Wheelbase | 2630 mm | 103.5 inches wehicle Width 1821 mm 7.7 inches
G behind Front Axle | 1149 mm 45.2 inches Total Length of Indentation 1234 || 506 | inches
Center of Damage to CG Axis o mm 0.0 ] inches Maximum Static Crush Depth 412 rm 16.2 inches
Vehicle Damage Index 12 Principal Direction of Force o Pre-Impact Speed 40 | kph 24.7 | mph
Damage Profile Distance Measurements Crush from Pre Post Test Damage Measurements
(Measured Left-to-Right, Rear-to-Front) Pre-Test Post-Test Crush Depth
DFD1 | 276 mm 10,9 inches Left Bumper Corner 173.3 inches 162.4 inches 10.9 | inches
bPoz |65 mm 14.4 inches 4402 i 4126 i 276 |
DPD3 | 394 mm 1.5.5 inches Centerline 179.1 inches | 162.9 inches | 16.2 inches
DPD4 | 412 i 16.2 inches 4545 T ..4137 i . 411 ] i
LRt °7 i et cbeg Right Bumper Corner 173.4 inches | 162.0 inches | 11.4 | inches
DPDE | 289 mrn 11.4 inches 4405 i 4116 o 289 e
o
4 >

VEHICLE INFO - For the purposes of calculating stiffness values, the
following information is important:

Crush Depths - On front and rear tests, there is a possibility for three sets of
crush depth measurements: Maximum Crush, Damage Profile Distances (DPD),
and Pre test minus Post test measurements. These three sets of measurements can
be seen on the top half of the vehicle printout, or on the Vehicle Summary page.
Side impact tests may record the Pre test minus Post test measurements, but they
are meaningless for the purposes of calculating stiffness values.

Damage Width - There are two possible damage width measurements,
Vehicle Width and Total Length of Indentation. Both are applicable to front and
rear tests, if present. For side tests, only the Total Length of Indentation 1s
applicable.

Weight - A Vehicle Test Weight is required, and if this is a side or a rear
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test, test weights are needed for both the impactor and the target.

Speed - A closing speed is needed.

All of the required information is shown on the Vehicle SUMMARY

SCreen.

The detailed Pre-Test and Post-Test dimensions are shown on the Vehicle

PRE/POST MEASUREMENTS screen.

. 4N6XPRT StifCalcs - Selected Vehicle; 2008 CHEVROLET COBALT
File Print Reports  Setti To: 4MERPRT SYSTEMS

Easic Vehicle Search

Available Test ] [TestInFormation] [ Occupant Infarmation ] | wehicle Information | Stiffness Calcs

| Advanced vehicle Search || Force Balance

Vehicle # 1 - 2007 CHEVROLET COBALT

PrefPast Measurements |

Test # .6084 NHTSA Test vehicle Mumber 1 | WIN 1G1AKSSFAT71S0701

fear 260? Make | CHEVROLET . Model | COBALT Body [ FOUR DOOR, SEDARN
Engine | 4 CYLINDER TRANSVERSE FRONT Displacement |22 | Lier Transmission | AUTGMATIC - FRONT WHEEL DRIVE
‘ehicle Modification Indicakor | PRODUCTION VEHICLE | ehicle Modification(s) Description [

Post-test Steering Column Shear Capsule Seperation LINEMOWH Steering Column Callapse Mechanism | UMKMNCWH

Yehicle Commentary

Pre & Post Test Damage Measurements

(Measurements are taken in a longitudinal direction. Except for Engine Black, all measurements are take from the Rear Yehicle Surface Farward.)

Steering Column
0.0 | 0.0 0.0 0.0
Center of Seering Column t\n ‘A Post (Hnriznntal)
a0 |[oo 0o ||oa
Center of Steering Column ta Headliner {VYertical)
0o |[oa oo |[ao

Left Side Centerline Right Side
Pre-Test Paost-Test Pre-Test Post-Test Pre-Test Post-Test
mm inches mm inches mm inches mm inches mm inches mm inches
Length of vehicle at Centerline
[4s4g.0][179.1 | [#137.0][ 1629
Engine Block

oo [oo | [oo |foo
aa0z.0|[ 1733 | 91260 [162.4 Frant Bumper Carner 4405.0| [ 173.4 | [4118.0 | [ 16220
] ; : Front of Engine : ;

00 |[oo | (oo |00

Flrewé\l :

0.0 0.0 00 |[oa 00 |[oa 0.0 00 | 0.0 0.0 00 |[oo
0.0 0.0 0.0 |00 Upper Leading Edge of Door 0.0 0.0 | oo 0.0
0.0 0.0 0.0 [0 Lower Leading Edge of Door 00 |loo 0.0 0.0
0.0 0.0 0.0 [0 Bottom of '4' Post 0.0 ] [0 . .U.U 0.0
0.0 0.0 0.0 | ﬁ.D | Uppet Trailing Edge of Door 0.0 7 ’n,n .n,n 0.0
0.0 0.0 0.0 ﬁ.D | Lawer Trailing Edge of Door 0.0 7 ’D.D . .D.D 0.0
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. ANGXPRT StifCalcs - Selected Yehicle: 2008 CHEVROLET COBALT

File Print Reports  Settings Help Reg To: 4M6XPRT SYSTEMS
| Basic Vehicle Sear Advanced Yehicle Search | Force Balancs |
~
Available Test ] [ Test Information ] [ Occupant Infarmation ] | wshicle InFormation | [ Stiffness Calcs ]
Vehicle # 1 - 2007 CHEVROLET COBALT
[ Surnrmary ] [ PrefPost Measurements ] | Mokes

Test # ‘ a0g4 NHTSA Test vehicle Mumber |1 WIN | 1G1AKSSFA771S0701

T T oo i oy o T

Engine | 4 CYLINDER TRANSVERSE FRONT Displacement |22 | Lier Transmission | AUTOMATIC - FRONT WHEEL DRIVE |

‘ehicle Modification Indicakor PRODUCTION YEHICLE ehicle Modification(s) Description

Post-test Steering Column Shear Capsule Seperation LINEMOWH Steering Column Collapse Mechanisrm UMENOWN |

Yehicle Commentary

Bumper Engagement Sill Engagernent A-pillar Engagement
(Inline Impact Cnly) (Side Impact Cnly) (Side Impact Only)
a [ NOT APPLICABLE 0
Maving Test Cart Maving Test CartfVehicle ‘ehicle Orientation on Cart
Angle Crabbed Angle Maving Test Cart
- DIR‘ECT EMGAGEMENT | 1} MOT APPLICABLE
Magnituge of the Tt Angle Magnituge of the Crabbed Angie Magnituge of the Angle
Maasured befwean suface of a Measure Clockwize from Measured befwean the Vehicle Orientation
Rofover Fest Cart and the Grouwnd’ fongiuding Vector fo Valboty Vector of Vehice and Divection of Test Cart Motion
b

< F

Any Test Notes
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. ANGXPRT StifCalcs - Selected Yehicle: 2008 CHEYROLET COBALT =1
File Print Reports  Settings Help Reg To: 4M6XPRT SYSTEMS

| Basic Yehicle Search ‘ HHTSA Test Selection ‘ Advanced Yehicle Search || Force Balance |

|>

[nvailab\eTest ] [TestInFormation] [ Occupant Infarmation ] [VahicleInFormat\on ] ‘ Stiffness Calcs

| PrejPost Depth | [ Damage Profile Distance Depths ][ Maximum Wehide Depth ]

(5 Yehicle Width () vehicle Indent (%) Closing Speed (%) Trapezoidal Average () simple Average

Vehicle # 1 - 2007 CHEVROLET COBALT A-B-GAverage | [rush Factor (o |

MNHSTA Crash Test. 5084 Front Impact

Given:
Test Yehicle Weight = 3291 pounds Closing Speed = 24.7 mph

Test Yehicle Width = 71.7 inches

Pre /Post Collision Crush Depths (inches

Left Side Crush Centerling crush Right Side Crush

(Driver Side) (Pass. Side)
10.9 16.2 11.4

Crash 3 Stiffness Coefficents Smac Stiffness

Minimum Crush = 10.9 inches

Using a Rated Mo Damage Speed of z.5mph
Using a Rated Mo Damage Speed of 5.0 mph
Using a Rated Mo Damage Speed of 7.5 mph
Using a Rated Mo Damage Speed of 10.0 mph

Average Crush = 13.7 inches

Using a Rated Mo Damage Speed of 2.5 mph
Using a Rated Mo Damage Speed of S.0mph
Using a Rated Mo Damage Speed of 7.5 mph
Using a Rated Mo Damage Speed of 10.0 mph

Maximum Crush = 16.2 inches

Using a Rated Mo Damage Speed of 2.5 mph
Using a Rated Mo Damage Speed of 5.0mph
Using a Rated Mo Damage Speed of 7.5 mph

Using a Rated Mo Damage Speed of 10.0 mph

Rated Mo Damage Speed = Impact speed with a barrier A = Maximur force per inch of damage withaut permanent damage, |bjin
resulting in no permanant vehicle deformation B = Crush resistance per inch of damage width {Crashy), Ibfin~2

Mormal "Rated Mo Damage Speed" is 2.5 or 5 mph. Some Specific a3 = Energy dissipated without permanent damage, b
vehicles may, however, have a higher rating Ky = Crush resistance per inch of damage width (SMAC), Ibjin2

STIFFNESS CALCS - From the damage depths and damage widths
reported, we allow you to view stiffness values for each of the combinations. We
also allow you to view the differences between the Trapezoidal and “Simple”
methods of calculating the average crush depth when appropriate, by “toggling”
between the two methods. Finally, we allow you to see the stiffness value change
between using the closing speed and KE Equivalent Speed for side and rear tests.

In addition to calculating the CRASH 3 A-B-G values and the Test Specific

Crush Factor (CF) value, beginning in 2010 the program calculates the SMAC
Kv stiffness value for each crush value - Minimum, Average, and Maximum.
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When applying stiffness values to your collision, these are the values to use
as your starting point depends upon the impact location:

Front - The 1nitial starting point would be Vehicle Width, Trapezoidal
Average Crush, 5 mph Rated No Damage Speed. Which set of crush
measurements to use is determined by what NHTSA reported, along
with your preference.

Rear - The initial starting point would be Vehicle Width, KE Equivalent
Speed, Trapezoidal Average Crush, 5 mph Rated No Damage Speed.
Which set of crush measurements to use is determined by what
NHTSA reported, along with your preference.

Side - The initial starting point would be Indentation Length, KE
Equivalent Speed, Trapezoidal Average Crush, 2 mph Rated No
Damage Speed. Which set of crush measurements to use is
determined by what NHTSA reported, along with your preference.
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Basii  Sister Clone

Test

[ Dccupant

Wehicle

Max Depth Stiffness 3
[ [ramage Profile Distance Stiffness 3
Pre and Post Measurement Stiffness b

Force Balance

. AN6XPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT
Settings Help Reg To: 4MGXPRT SYSTEMS

Zurrent Page

Printer Setup

anced Vehicle Search H Force Balancel

cupant Information l [Vehicle Infarmation ] | Stiffness Calcs

= Depths |[ Maximum Yehicle Depth ]

(&) Closing Speed (&) Trapezoidal Average ) Simple Average
Vehicle # 1 - 2007 CHEVROLET COBALT A-8-Gaverage | [CrshFactor () |
HSTA Crash Test . 6084 Front Impact
unds Closing Speed = 24.7 mph
hes

(Driver Side)

N ;

Minimum Crush = 10.9 inches

Average Crush = 14.4 inches

B

Damage Profile Distance Crush Depths (inches)

DPD1 DPDZ DPD3 DPD4
0.9 bl 1575 16.2

DPDS DPDE&

(Pass. Side)
14.7 11.4

Crash 3 Stiffhess Coefficents Smac Stiffness

Using a Rated Mo Damage Speed of 2.5 mph
I Using a Rated Mo Damage Speed of 5.0 mph
Using a Rated Mo Damage Speed of 7.5 mph

. w aw:a\?’-qimage SEeid of “'W -

weh, P & high " NI FPE L L age U o LB 2

Y e e

PRINTING:

To Print a report click on the PRINT REPORTS in the top Menu bar. Then,
in order to get the pages you are concerned with, click on CUSTOM REPORT.
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Basic Wehicle Search | MHTSA Test Selection | adwa

ustom Report Selection

nced Wehicle Search || Force Balance

‘A—EVGAverage‘

[Crush Factor (CF) ]

Custom Report Setup

Avalable Reports Selected Reports ?

werage O Simple Average
|BALT

PrefPost (Yehicle Indent - Closing Speed - Simple.

PrejPost (¥ehicle Indent - KEES - Trapeziodal Avg) D
)

IMax Crush {Vehicle Width - Closing Speed)

Max Crush (Yehicle Indent - Closing Speed) DFD6 {Pass. Side)

11.4 '

oefficents

[ Add Highlighted ] [ Add Al ] [ Remowe Highlighted ] [ Remove Al ]

Add Reparts O O Remave Reports
[ Prink Report ] [ Close

Next, Highlight the pages you would like to print. Multiple pages can be
highlighted by holding the CTRL key down while clicking on the desired pages.

File  Print Reports - Setbings

ustom Report Selection

Basic Yehicle Search | NHTSA Test Selection | Advanced vehide Search | Force Balance |

Smac Stiffness

&3

A -B - G Average ‘

[Crush Factar (CF) ]

Custom Report Setup

Available Reports Selected Reports

Verage O Simple Average
PrejPost {Yehicle Width - Closing Speed - Simple ... Sister-Clane
PrejPost {Yehicle Indent - Closing Speed - Simple. .. Tesk Information IBALT
PrejPost (Wehicle Indent - KEES - Trapeziodal Avg) Occupant Infarmation
PrejPost (Yehicle Indent - KEES - Simple Awvg) Vehicle Information
DPD (¥ehicle Width - Closing Speed - Simple Avg) PrefPost {Vehicle Width - Closing Speed - Trapez. ..
DPD {¥ehicle Indent - Closing Speed - Simple Ava) PrefPost (Vehicle Indent - Closing Speed - Trape...
Mazx Crush (Wehicle Widkh - Closing Speed) DPD {Yehicle Width - Closing Speed - Trapeziodal.. |
Mazx Crush (Wehicle Indent - Closing Speed) DPD (Yehicle Indent - Closing Speed - Trapeziod...

)

DPDE
(Pass, Side)
114

oefficents

[ Add Highlighted ] [ Add All ] [ Remove Highlighted ] [ Remove All ]
Add Reports O O Remave Reports
[ Prink Repart: ] [ Close
I Using a Rated No Damage Speed of 2.5 mph

Once the desired pages are highlighted, click the ADD HIGHLIGHTED

button.
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Finally, click the PRINT REPORT button.

To close the Custom Report box, click the CLOSE button or on the “X” in
the upper right corner of the box.

TEST SUMMARY REPORT:

ANGXPRT StifCales - Selected Vehicl
File Print Reports  Settings Help  Req To: 4NS<PRT SYSTEMS

Basic Vehicle Search | NHTSA Test Selection

Advanced vehicle Search || Force Balance

2008 CHEVROLET COBALT

[SEES]

~
available Test | [ Test information | [_occupart information ] [ vehicle Information | [_Stffness cales |
Sister Clone Searched Year Range (2003 - 2010)
Frontal Test(s)
Vear Make Model Impact Speed Max Crush Crush Factor wD1 FDOF Test Config NIN
2003 SATURN 10 4.8 i 18 12FDEWE. o WEHICLE INTO BAR...| | GBAFSZF337141088 A
200+ SATURN 10n 4.5 45 ] ToFDEWZ o WERICLE INTO BAR...| | GBAFSZFS4Z1554e:
Z004 SATURN 1OH 5.6 4.0 46 5593935 0 Y GOAFSIFa471 37343
2005 HEVE.CH COBAL 4.5 75 75 12FDEWE o ] AKEZETETS20801
2007 HE VRO CoRAL z 2 5.1 T2FDEVYE o ] AKSSF67715070
2007 HEVRH COBAL G 0 AKSSFE7T15070
2007 CHEVROLS CoBaL o o AKSSFE77150701
2003 HEVR COBAL 0 0 AKSEHE07127727
T} HEVE.O COBAL o o AKEEHEO71 27727
2003 HEVRC CoRAL 0 0 AKSEHES7127727
2005 HEVRH CoBAL 0 0 AKSEHEOTI27727 o
Rear Test(s)
Year Model Impact Speed Max Crush Crush Factor DI FDOF Test Config vIN
2005 saTURN 1on 250 - 9995990 150 IMPACTOR INTO V... | 1 GmAFSzF 00
Side Test(s)
Vear Make Model Impact Speed Max Crush Crush Factor WDl FDOF Test Config WIN
2005 SATURN 1on 33, ] 5.5 gaLpaw2 257
2005 SATURN 1OH ED) z 5.2 GENAE] 257
2005 SATURN 10n 20 i 7 CoLPANS 25
2005 SATURN 1OH 1s OSLPEWZ 265
2005 SATURN 1GH 32 5 CSLPEW2 271
2005 HE VRO CoBAL E= i ¥ 29
2005 HEVRH COBAL 36 ) FIEZAE] )
2006 CHEVROLS CoBaL EEX]} 3 ToLpawS 25
2006 HEVR COBAL 565 X] T0LPAWS 25
2007 HEVE.O COBAL EEX] ¥} TOLPAS EE}
2007 HEVRO CoRAL 36.7 i 15 TOLPAWS 25 IMPACTOR INTO! AKIBF777373009 o
Other Test(s)
No Other Tests: 2005 - 2010

When you are on the AVAILABLE TESTS page of the NHTSA TEST
RESULTS tab, you also have the opportunity to print out a TEST SUMMARY
report by clicking on the PRINT button above each grouping of tests.
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. ANGXPRE StifCales. - Selecled Yehicle: 2008 CHEVROLET COBALT,
File  Prink Reports SVSTEMS
vehicle Search || Force Balance

availabie Test | [ Test Information | {_occupant information | [_vehicle information | [_stiffness Cales |
Please choose the parameters for the report.
2005 - 2010 CHEVROLET C
- MOTE: Default settings are already selected For you
Sister Clone Searched Year Range (2003 - 2010)
= Frontal Tests
Frontal Test(s) | Fprm=ite=s d {mph) Crush Depth {inch) Crush Length {inch) Speed Type
Test MNo. Year El Impact Speed Max Crush Crush Factor|
e s Oes @ Average @ width O closing
Oh Omax O Indent o
Oz
O10.
© Othe
2e2s S 22— RearTests
uuuuuuuuuuuu o mph) Crush Depth (inch) Crush Lenath {inch) speed Type
Rear Test(s) Ozs & for O«
Test fio. vear Make Model Impact Speed Max Crush Crush Fact -
ssssss 100 73.8 nia ®so Omax O indent ol
(OF
Ot
O oth
Side Test(s) e
Model Impact Speed Max Crush CrushFactor]  No Damage Spee d {mph) Crush Depth (inch} Speed Type {inch)
D10 O iave Ol
®z0 fors @ke
B A Osao
Cona
e Os
CoBal
COBAL O oth
Cona
[[efaul ] (B [ cancel 1)
Other Test(s) e i
No Other Tests: 2005 - 2010
v

When one of the PRINT buttons 1s clicked, the REPORT PARAMETERS
box where you set the parameters for the Test Summary Stiffness Calculations

pops up.

NO DAMAGE SPEED - The default value for the Front and Rear tests 1s 5
mph. The default value for Side tests is 2 mph. The default can be changed by
clicking the appropriate radio button, or by entering a speed in the OTHER box.

CRUSH DEPTH - The default value for all tests is AVERAGE, however
this can be changed to MAXIMUM by clicking the radio button. Using the
MAXIMUM crush depth will result in more conservative, i.e. - “softer”,
Stiffness values.

CRUSH LENGTH - The default value for the Front and Rear tests is
WIDTH, that is, the vehicle width. This can be changed to INDENT, the reported
Indentation length, by clicking the radio button. Using the WIDTH for the Crush
Length will result in more conservative, 1.e. - “softer”, Stiffness values. The only
possible Crush Length for Side tests is the reported Indentation Length, so no
options are available for the Crush Length for Side tests.

SPEED TYPE - The default Speed Type 1s KE - Kinetic Energy Equivalent
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Speed - for all test types. The user 1s probably more familiar with using the
CLOSING speed in Frontal tests, however, in the instance where a moving
barrier 1s impacting the front of the vehicle, the CLOSING speed will give
erroneously high Stiffness values for the same reason that the CLOSING speed
will give high values for the Rear and Side tests .... not all of the moving
barrier’s Kinetic Energy is consumed in crushing the target vehicle. Some of the
energy is retained by the barrier and is exhibited in post impact barrier
movement, some is “expended” in crushing the target vehicle (and possibly the
barrier), and some is transferred to the target vehicle and is exhibited in post
impact barrier movement.

In the case of a vehicle running into a immovable barrier, with no post
impact movement in the original direction of travel of the vehicle, the CLOSING
speed and the KE speed will be the same.

It is suggested that the user begin using KE speed for all test types to avoid
potential errors. With that as a given, there ARE case specific reasons for the
user to use CLOSING speed for a Side or Rear test summary.

For this example we clicked the PRINT button for the SIDE tests, and have
changed the Crush Depth to MAX.

When you have the parameters set for the test types you are interested in,
click the NEXT button.
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arch | NHTSA Test Selection | Advanced Yehicle Search | Force Balance |

B

TR Diplay Auto Calculated Tests B

[iErontsl Tests | Rearests ] Side Tests [otherinoncakulatedlil i IR R E e
Test No Make Mode! Body Style o Damage Speed Crush Distance KEES |stiffness A~ StiffnessB | Stiffness G (33 for the report.
5 SATURM . b
| 200E ORG 2 EYL R cked For vau
2006 | CHEVROLET COBALT 86,
6442 2005 | SATURN 10N FOUR DOOR SEDAN 61,
Print B5E7 2005 | SATURN 10N FOUR DOOR SEDAN 112 Length (inch) Sneed T
- {6052 [2007 [ CHEYROLET COBALT TWO DOOR COUPE 101 [ SR ke
Test Mo, CHEVROLET TWO DOOR COUPE ;
th () Closing
4487
ent O
SATURM FOUR DOOR SECWR
6054 4856 2004 | SATURM 10M OTHER 196
6094
L6095
BEE9
L6670
[e672 £ 2l
6673 A B Ky CF
Saa To select multiple records hold the ctrl key down and click on the records you wish to select
Length {inch) Speed Type
Average 1.5 94.2 56.6 1108 z0.0
L3 [ send a8 valuss to Force Balance._| dth O Clasing
Minii 42.1 22.8 37.4 28,1 9.6
ety LA jdent @KE
4827
Maximum 161.5 168.4 75.9 196.5 258
v Std Dey 29.3 37.4 13.5 43.0 5.1
[Pr\nt this Page ] [ Print All Pages ] [ Cancel ]
Number of Tests 12
Prink i
(Pt ] . ~ Side Test(s) S
Test Ma. Year Make Madel Impact Speed Max Crush Crush Factar| Mo Damage Speed imph) Crush Depth {inch) Speed Type finch)
5460 2005 SATURN jor 3.0 1.3 .5
5381 2005 SATURM 0N 33,1 10.2 43.2 O1o O pwersge O Closing
5477 2005 SATURN o 0.1 16.7 9.7
6442 2005 SATURN IOH 19.3 15.4 9.6 ©z0 ©tax ©ke
6587 2005 SATURM IOM, 329 10.7 405 O30
5325 2005 CHEVROLET COBALT 381 119 48,8 '
5451 2005 CHEVROLET COBALT 385 12,7 46,7 Os.0
5614 2006 CHEVROLET COBALT 8.4 13,3 44,6 :
5657 2006 CHEWROLET COBALT 585 135 43,8 Oocther |
6049 2007 CHEWVROLET COBALT 384 13.3 444 L
6052 2007 CHEWROLET COBALT 38.7 14.4 41.5
[ Default Settings [ Mext ] [ Cancel ]
Other Test(s)
[Clinclude Mok Caleulated Tests
No Other Tests: 2005 - 2010 |

The tab displayed will be determined by the PRINT button which is
clicked. Since the SIDE PRINT button was clicked for this example, the side
Test Summary is displayed.

For this example we have further sorted the tests on the “A” value and
highlighted the COBALT 4 door tests.

At this point you have the option to:
PRINT THIS PAGE - This button will print the Test Summary only for the page
displayed.

PRINT ALL PAGES - This button will print the Test Summary for each test type
which has tests available to print.

SEND A/B VALUES TO FORCE BALANCE - This will send the Statistical
Summary of the A-B values to the Force Balance module, and allow you
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the chance to print the Test Summary page if you have not already done so.

Printing the Test Summary page is important so that you document what
data went into the Force Balance calculations.

CANCEL - Allows you to close the Test Summary without doing anything else.
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ADVANCED SEARCH:
| ANGXPRT Stifc

—
- [B]x]
Basic vehicle Search | NHTSA Test Selection | Advanced Yehicle Search | Force Balance
=i
Advanced Search 0 Seconds Hapsed
Enter as much infarmation as you can about the bype of vehicleftest you are looking For then click "search”.
Remeber the more "restrictions” you put o the search criteria, the Fewer tests that will retrived.
Test Number to Ui Specialty Search Crikeria
VearRange | 1965 %t [2011 A ® Imperial (s, inches) Test Type 5
(I Metric kg, mm, Newkons)
Make ~ Test Configuration -
Min Max

Mode! v Wheel Base
Body Style w ‘rehicle Length

Wehicle Weight
Impact Location

[CIFront [5ide

i s

Test Number Year Make Mode! Baody Style ‘wheel Base Impact Paint Commen ts

If you do not find a test of the type you want/need (i.e. - side impact), you
need to do a ADVANCED VEHICLE SEARCH in order to create a CLASS
vehicle.

Any of the fields in the ADVANCED VEHICLE SEARCH page can be
used singly, or in combination. One must remember, however, that the fields are
combined as an AND search .... which means that all of the criteria input on the
page must be met in order for the test to be retrieved. Therefore, it is suggested
that the user starts with a BROAD search (though not TOO broad - start with two
or three fields/field ranges, such as body style and a weight range), and then
narrow the search down depending upon the number of tests retrieved.

One approach - duplicate your basic vehicle search by selecting the
appropriate MODEL and then click the SEARCH button.

When you click the SEARCH button, the tests which meet your search

criteria show up in the box along the bottom of the window. When you see a test
which you want to look at more closely, note the test number, then click on that
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test. This will then put you on the NHTSA TEST SELECTION tab, at which
point you proceed as you would if you were conducting a BASIC SEARCH.

If NO tests come up for the model you are looking for, or the similar
model(s) as identified in the Sister/Clone list, you have the capability to build
your own “CLASS” of similar vehicle.

Class based on WEIGHT. The weights contained in the NHTSA Crash Test
database are loaded weights, not curb. Generally, the additional load is
comprised of dummies and test recording instrumentation. This load generally
ranges from 500-800 pounds over the curb weight.

The best way to find a base test weight for your search is to look at the
weight of the vehicle in some other test. If there are no tests for your desired
vehicle in the database, use a curb weight from a published source, such as
Expert AutoStats®, and add your guess of what the load weight desired is. One
way of estimating the load weight is.... use your best estimate of the load weight
in your collision.

When inputting the weight MIN and MAX values, where you start your
range depends upon what type of test you are trying to retrieve.

 For FRONTAL Tests, it is suggested that you start your range as +/- 20
pounds, due to the large number of frontal tests in the database, then
expand or contract the range as you find necessary to get a valid
number of tests in your search results.

» For REAR Tests, it 1s suggested that you start your range as +/- 200
pounds, due to the small number of rear tests in the database, then
expand or contract the range as you find necessary to get a valid
number of tests in your search results.

» For SIDE Tests, it is suggested that you start your range as +/- 100
pounds, then expand or contract the range as you find necessary to
get a valid number of tests in your search results.

Class based on WHEELBASE. Determine the wheelbase of your desired
class vehicle based upon a test of your desired vehicle, or from a published
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source, such as Expert AutoStats®.

Class based on LENGTH. Determine the wheelbase of your desired class
vehicle based upon a test of your desired vehicle, or from a published source,
such as Expert AutoStats®.

Class based on BODYSTYLE. Select the body style you want to search for
within the database.

Class based on IMPACT LOCATION. Select the Impact location(s) you
want to search for within the database.

The more criteria used for the “CLASS” the more similar the tests will be
to your subject vehicle, but the less likely it will be that you find any tests.

You can also start with one, or two, criteria, search the database, then add
criteria and re-search the database to narrow the number of tests to review.

When you click the SEARCH button, the tests which meet your search
criteria show up in the box along the bottom of the window. When you see a test
which you want to look at more closely, note the test number, then click on that
test. This will then put you on the NHTSA TEST SELECTION tab, at which
point you proceed as you would if you were conducting a BASIC SEARCH.

You also have the opportunity to print a TEST SUMMARY REPORT of
the search results.

“CLASS” VEHICLE:

You, the user, should create a CLASS report every time you do vehicle
stiffness research. Why?? Several Reasons -

(1) - Practice, Practice, PRACTICE! The more often you create a CLASS vehicle
advanced search, the more easily the process will come to you. As with
many skills, if you don’t use them, you lose them.
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(2) - Confirmation of findings. As you gain experience in creating CLASS
vehicles, you will:
(A) confirm in your own mind that this is a valid method, and
(B) build confidence in the method for when you only have the CLASS
vehicle upon which to rely for stiffness values.

(3) - Comfort. With the points mentioned in 1 and 2 above, you don’t have to be
afraid that you will not be able to do your normal outstanding
reconstruction due to the lack of stiffness values.

. ANGXPRT StifCalcs - Selected Yehicle: 2008 CHEYROLET COBALT

File Print Reports  Settings Help Reg To: 4MEXPRT S¥YSTEMS
| Basic ¥ehicle Search || NHTSA Test Selection | Advanced Vehicle Szarch | Force Balance | . . .
A
Advanced Search O Seconds Elapsed
Enter as much information as you can about the bype of wehicleftest vou are looking For then click "search”.
Remeber the more "restrictions" you put o the search criteria, the fewer tests that will retrived,
Test Mumber ta Urits Specialy Search Criteria
Year Range | 1965 | to | 2011 : © tmperial (s, inches) Test Type |
() Metric (ka, mm, Newtons) - ; )
Make B Test Configuration v
E ¥in Max
Model v Wheel Base | 102.5 104.5
Body Style w Yehicle Length |
Yehicle Weight
ImpactLocsl 4 paor pIckUP
[IFront BUS
[(rear c-1o
EXTENDED CAE PICKUP
Tesk Murmber FI ake Model Body Style wheel Base Impack Point Comments
| {1
LIi
FINIVAR
MOTOR HOME
MOT APPLICABLE
OTHER
PICKLP TRUCK
SILYERADC
STATION WaGOH
THREE DioOR HATCHEACK
—— 1 TRUCK
| W2 DOOR COURE
TWO DOOR. SEDAN
—|UTILITY YEHICLE w
b VAN ¥

For this CLASS, we will be looking at a COBALT FOUR DOOR SEDAN
impacted on the Side.

When we look at the available Body Types, we see there are three car body
types which have 4 doors - FIVE DOOR HATCHBACK, FOUR DOOR
SEDAN, and STATION WAGON. In order to get the widest exposure, and to
create the “best” class vehicle, a Body Style will not be designated at this point,
but will be sorted for in future steps.
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. ANGXPRT StifCalcs - Selected Yehicle: 2008 CHEYROLET COBALT

File Print Reports  Setbings Help Reg To: 4MEXPRT S¥STEMS
Basic Yehicle Search | NHTSA Test Selection Advanced Vehicle Search | Force Balance i Ll 2 R i :
A~
Advanced Search O Seconds Elapsed '
Enter as much information as you can about the bype of wehicleftest vou are looking For then click "search”,
Remeber the more "restrictions" you put o the search criteria, the fewer tests that will retrived,
Test Mumber | G | | Lriks Specialy Search Criteria
_ - E () Metric (ka, mm, Newtons) - )
Make v Test Configuration w
- ) ~Min  Max
Madel v wheel Base | 1025 | | 104.5 |
Body Style | Yehicle Length
Yehicle Weight |
Impack Location
[CIFront Side
R Okhy
AL
Tesk Murmber Year Make Model Body Style ‘wheel Base Impack Point Comments
bt
< >

Therefore, our ADVANCED SEARCH example consists of looking for
SIDE impact tests for vehicles which have a wheelbase range of 102.5 to 104.5
inches, which is +/- 1 inch of the wheelbase we found in test # 6084 (See page 14
of this manual).

Once the Search criteria 1s set, click the SEARCH button.
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alcs - Selected Yehicle: 2008 CHEVROLET COBALT

File Print Reports  Settings Help  Reg To: 4MEXPRT S¥YSTEMS
Basic Yehicle Search | MHTSA Test Selection | Advanced Vehicle Search | Force Balance I !
A~
Advanced Search O Seconds Elapsed
Enter as much information as you can about the bype of wehicleftest vou are looking For then click "search”,
Remeber the more "restrictions” you put o the search criteria, the fewer tests that will retrived.
Test Mumber ta Lrits Specialy Search Criteria
Year Range | 1965 : to | 2011 : CI Imperial (lbs, inches) Test Type .
() Metric (ka, mm, Newtons) - B
Make w Test Configuration w
Min Max -
Model v Wheel Base | 102.5 104.5
Body Style || w Yehicle Length
Vehicle Weight
Impack Location
[ Front Side
Test Mumber ‘Year Make Mode! Body Style ‘Wheel Base Impact Point Comments
966 1950 CHEVROLET CITATION FIYE DOOR HATCHE, ., | 2654 SIDE MO COMMENTS -
967 1950 CHEVROLET CITATION FIYE DOOR HATCHE, ., | 2654 SIDE MO COMMENTS
1522 1955 MISSAN PICKUP PTCEUP TRUCE 2647 SIDE WEHICLE LOST LEFT ..,
1596 1991 TOYOTA PICKLP PICEUP TRUICE 2616 SIDE MO COMMENTS
1738 1957 DODGE COLT FINE DiOOR HATCHE. .. [ 2629 SIDE COLT YISTA WAGON ...
1744 1991 TOYOTA PICKLP PICEUP TRUICE 2604 SIDE MO COMMENT
1749 1959 ISUZLL TROOPER IT FINE DiOR HATCHE. .. | 2654 SIDE MO COMMENT
1912 1993 FORD PRCEE THREE DiOOR HATC, ., | 2624 SIDE MO COMMENTS
1922 1993 DLOSMOBILE ACHIEYS T DR, COLIPE 2620 SIDE 1393 QLDSMOBILE A, ..
1923 1993 QLDSMOBILE ACHIEYA T DOOR, COLPE 2625 SIDE 1993 QLDSMOBILE &,
1961 1993 HOMDA CIVIC T DOOR, SEDWAR 2616 SIDE 19935 HOMD CIVIC 2.,
1962 1993 HOMOE CIVIC T DOOR, COLPE 2616 SIDE 1993 HOMD CINIC 2.,
1975 1993 TOYOTA PICKLIP PICEUP TRUCE 2616 SIDE MO COMMENTS
1959 1993 TOYOTA PICKLP PTCEUP TRUICE 2616 SIDE DAMDST IS NEGATIVE
2059 1994 MISSAN ALTIME FOLIR DO0OR: SEDAN 2620 SIDE MO COMMENTS
2094 1994 TOYOTA CAMRY FOLR DOOR SEDAN 2604 SIDE 1994 TOYOTA CAMP., .,
2096 1994 MITSLIEISHI GALAMNT FOLIR DOOR SEDARN 2639 SIDE MO COMMENT
2116 1994 ALDT 905 FOLIR DioOR SECWAR 2624 SIDE MO COMMENT
2210 1995 SUBARLI LEGACY STATION WAGON 2629 SIDE MO COMMENT
2217 1995 MITSUEISHT GALAMT FOLIR Di2OR SECWAR 2636 SIDE MO COMMENTS
2249 1995 MAZDE 323-PROTEGE FOLIR DOOR SEDAN 2604 SIDE MO COMMENT
2433 1996 DODiEE AVEMGER T DOOR, COLIPE 2640 SIDE MO COMMENTS
2477 1997 HOMOE CIVIC FOLIR DO0R: SEDEN 2620 SIDE MO COMMENTS
2485 1997 CHEVROLET CAVALIER TW'Cr DR, SEDWAR 2640 SIDE MO COMMENTS
2491 1997 CHEVROLET CAVALTER T DiOOR COLIPE 2642 SIDE MO COMMENTS
2494 1997 SATURM SL1 FOLIR DO0R: SEDAN 2604 SIDE MO COMMENTS
2499 1997 PONTIAC GRAMD AP FOLIR DOOR SEDAN 2630 SIDE MO COMMENTS
2505 1997 SUBARLI LEGACY FOLIR DO0R: SEDARN 2632 SIDE EMGINE TYPE HORIZ, ..
2509 1997 PONTIAC GRAMD AP FOLR DOOR SEDAMN 2626 SIDE MO COMMENTS
2510 1997 MAZDE 626 FOLIR DO0OR SEDARN 2605 SIDE MO COMMENTS
2532 1997 FORD PROBE THREE DiQOR HATC, .. [ 2611 SIDE MO COMMENTS
2537 1997 MISSAN ALTIME FOLIR DOOR: SEDARN 2624 SIDE MO COMMENTS
2638 1997 HOMDW CIVIC FOLIR DiOR, SECWAR 2620 SIDE MO COMMENTS
2539 1997 DODGE MECQH FOLIR DOOR SEDAN 2635 SIDE MO COMMENTS
2547 1997 MITSUBISHT GALAMT FiOLIR, DioOR, SECWAR 2640 SIDE MO COMMENTS
2666 1995 SATURM SC2 T DOOR, COLIPE 2605 SIDE MODEL - SC2
2685 1998 CHEVROLET CAVALIER FOLUR. DOOR, SECWAN 2635 SIDE MO COMMENTS
2692 1995 MISSAN ALTIME FOLIR DOOR SEDARN 2626 SIDE MO COMMENTS
2693 1995 CHEVROLET CAVALTER FOLIR DO0R SEDEN 2640 SIDE MO COMMENTS
2715 1995 DODGE MECQH FOLIR DO0R SEDAN 2645 SIDE MO COMMENTS
2720 1995 SUBARLI LEGACY FOLIR DO0R: SEDARN 2639 SIDE 98 SUBARL LEGACY
2723 1995 HOME CIVIC T DOOR, COLIPE 2625 SIDE 1995 HOMD CIVIC D+
i
£ >

Our SEARCH found 168 tests which matched the search criteria of SIDE
tests on a vehicle with a reported wheelbase between 102.5 and 104.5 inches.

Multiple Body Styles meet this criteria - 2 door, Pickup, 4 door, Utility,
Station Wagon ....... we are looking for cars which have 4 doors - Click the
PRINT button to get to a Test Summary Report where the extraneous (non-4
door car tests, in this case) tests can be removed.
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WWWMWF% e e EIBOEEREGRILTL G b s
| Basic vehicle Search | NHTSA Test Selection | Advanced vehicle Search | Force Balance
~
Advanced;/¥ehicle Search Printout
Enter as much ir]
o Please choose the parameters for the report.
e=lineel | ® st MOTE: Default settings are already selected For wou
ES I ) Impy 1
SR 1965 vle L 2011, 5 Side Tests:: oo iniinie s i s il i i e e R e b
T O Met Mo Damage Speed {mph) Crush Depth {inch) Speed Type (inch) 1
Make | |
: D : Lo () dwerage () Closing T
Model v ‘Wheel g
....................................................................... @z @iz @k
Body Style | v Wehicle L4 O30
Wehicle 5.0
Impack Location O Other ' .
[CIFrant Side L
[rear [Jother :
168 Tests A Default Settings
.Test Murnber Year Make [ include Mot Caleulated Tests
56 19580 CHEVROLET |~
| 967 1950 CHEVROLET |
1522 1955 MISSAN PICKLIP PICKLIP TRUCE 2647 SIDE WEHICLE LOST LEFT ...
11596 1991 TONOTE PICKLIP PICKLIP TRUCE 2616 SIDE NO COMMENTS
1738 1957 DoDGE COLT FIVE DOOR HATCHE. ., | 2629 SIDE COLT WISTA WAGON ..,
1744 1991 TOYOTE PICKLIP PICKLIP TRUCE 2604 SIDE NG COMMENT
1749 1959 IsUZL TROOPER IT FIVE DOOR HATCHE. .. | 2654 SIDE WO COMMENT
1912 1993 FORD PROEBE THREE DOOR HATC, ., | 2624 SIDE N COMMENTS
1922 1993 OLDSMOEILE ACHIEWA TWi DR, COLIPE 2620 SIDE 1993 OLDSMOBILE 4. .. |
1923 1993 OLDSMOBILE ACHIEYA T DOOR COLIPE 2625 SIDE 1993 QLDSMOBILE &, % i
< >

When the PRINT button is clicked, the Report Parameters screen pops up.
Set the Test Summary Report Stiffness parameters. Since only SIDE tests have
been retrieved, you are only setting for the Side Test parameters.

For this example, and in order to match the COBALT Side Test
Sister/Clone Summary we previously looked at, the Crush Depth is set to MAX.
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Display Auto Calculated Tests
Frontal Tests | Rear Tests | Side Tests | Other [ Mot Calculated
R —— ~
Test Mo Year  Make Madel — Eody Style &b Damage Speed Crush Distance KEES Stiffmess & Stiffness B Stiffness G K
6281 | 2008 | MISSAN 3507 COMVERTIBLE ™ |20 5.9 255 |sa2.4 564.7 706 A
7191 2011 [ DoDiGE CALIEER. FIVE DOOR HATCHEACK 2.0 14.6 0.0 84.4 52,2 65,2 £
7193 2011 | DODiGE CALIBER. FIVE DOOR HATCHBACK. | 2.0 g1 26,5 153.7 232.2 0.9 H
56 1980 | CHEVROLET CITATION FIVE DOOR HATCHBACK,  |2.0 6.2 13.5 115.4 107.0 62,2 :
957 1980 | CHEVROLET CITATION FIVE DOOR HATCHBACK. | 2.0 20,5 26,8 43.3 26,1 358
S162 2005 | TOYOTA MATRIX FIVE DOOR HATCHBACK.  |2.0 i1.1 27.0 112.4 125.9 S0.1 ¥
1738 1987 | DioDGE COLT FIVE DOOR HATCHBACK |20 13,1 22,4 95,7 74.6 614 H
5719 2007 | DODiGE CALIBER. FIVE DOOR HATCHBACK.  |2.0 75 26,1 202.7 325.0 63,2 |
1749 19389 | ISUZ0 TROOPER 1T FIVE DOOR HATCHEACK 2.0 12,9 21.3 76.4 57.1 51.1 4
2053 1994 | MISSAN ALTIME FOLIR DOOR SECAMN 2.0 18.7 35.0 161.7 142.9 915 3
2094 1994 | TOYOTA CAMPY FOUR DOOR SEDR 2.0 15.0 0.0 8.0 0.5 &0.0 [
2096 1994 | MITSUBISHI GALAMT FOLIR DOOR SECEAMN 2.0 15.2 0.0 -8.0 05 611 [
2116 1994 | AUDT 905 FiOUR, DOOR, SECR 2.0 10,7 0.0 9.2 0.9 49.0 [
2217 1995 | MITSUBISHI GALAMT FOLIR. DOOR SECEAMN 2.0 12.8 23.0 128.0 105.5 777 X
2249 1995 | MAZDA 323-PROTEGE FOUR, DOOR, SECAR 2.0 12,5 4.2 117.2 103.8 66,1
2477 1997 | HOMDW CIVIC FOLIR DOOR SECEAMN 2.0 18.1 27,3 45.1 3.5 323 4
2499 1997 | POMTIAC GRAMD AP FOLIR DOOR SECAMN 2.0 13.9 22,5 50.0 36,9 338 :
2508 1997 | SUBARL LEGACY FOUR DOOR SEDAMN 2.0 16.4 26,1 1223 9.9 3.2 3
2509 1997 | POMTIAC GRAMD AP FOLIR DOOR SECEAMN 2.0 15.8 25.9 52,6 39.8 348 4
2510 1997 | MAZDA 626 FOLR DOOR SEDAN 2.0 18.3 26.6 42.4 28.5 31.6 3
2537 1997 | MISSAN ALTIME FOLIR. DOOR SECEAMN 2.0 16,2 23.0 41.2 26,7 31.8 3
2538 1997 | HOMNDA CIVIC FOUR DOOR SEDAM 2.0 14.3 23.7 100.7 F6.6 66,3 ¢
2539 1997 | DODGE MECH FOLIR DOOR SECEAMN 2.0 10,8 23.1 52,7 61,2 321 .
2547 1997 | MITSUBISHIT GALAMT FOUR, DOOR, SECR 2.0 16.5 26,2 46,9 4.5 3z2.0 4
2685 1995 | CHEVROLET CAVALTER FOLIR DOOR SECEAMN 2.0 18.1 26,1 45,7 32,3 36,6 3
2692 1995 | MISSAN ALTIMA FOUR, DOOR, SECAR 2.0 15.4 22,5 43.9 29,3 329 3
2693 1995 | CHEVROLET CAVALTFR FOLIR DOOR SECEAMN 2.0 14.9 22,8 S0.6 35.3 36,2 4
2715 1995 | DODGE MECH FOLIR DOOR SECEAN 2.0 13.3 26,9 52,0 58,1 331 14
2720 1995 | SUBARLI LEGACY FOLIR. DOOR SECEAMN 2.0 13.0 22,9 99.7 80,2 62,0 4
2743 1995 | MISSAN ALTIME FOLIR. DOOR SECEAMN 2.0 19.6 26,1 43.5 26,8 353 4
29584 19399 | MITSUBISHT GALAMT FOLR DOOR SEDAN 2.0 12,7 22,3 81.8 65.4 51.2 3
2994 1999 | MITSUBISHI GALAMT FOLIR DOOR SECEAMN 2.0 14.0 26,1 972 83.6 S6.5 4
3290 2000 | FORD FinZIS FOUR DOOR SEDAR 2.0 13.8 26,9 85,2 59.0 36.0 4
3307 2000 | SATURM SL1 FOLIR DOOR SECAMN 2.0 0.1 20,7 95.5 Sl.6 299 4
3463 2001 | HOMDE CIVIC FiOUR, DOOR, SECR 2.0 12,7 272 6.7 6,4 33.5 3
3486 2001 | HYLIMDAT ELANTR.A FOLIR DOOR SECEAMN 2.0 13.0 26,7 85.8 4.4 46,7 4
3515 2001 | MITSUBISHI GALAMNT FOUR, DOOR, SECAR 2.0 13.7 26,2 6.3 B7.6 43.0 3
3523 1995 | CHEVROLET CAVALTER FOLIR. DOOR SECEAMN 2.0 20,1 26,6 42.8 26,2 349
3799 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 13.7 27,7 56,5 62,2 356
4092 2002 | AUDT 44 FOLIR DOOR SECEAMN 2.0 10.6 24.8 96,5 103.3 45.1
4456 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 13.2 26,8 59,7 65,4 371
4547 2001 | FORD FOCUS FOUR DOOR SEDEAMN 2.0 11.5 22,8 67,5 61,4 371
4562 2001 |FORD FOCUS FOLIR DOOR SECEAMN 2.0 14.8 29.0 B7.6 61.5 371 3
4576 2001 |FORD FOCUS FOUR DOOR SEDAN 2.0 14.8 26.7 56.8 47.3 34.1 4
4602 2003 [ SATURM o] FOLIR. DOOR SECEAMN 2.0 13.2 26,7 126.7 118.7 576 3
4603 2003 | SUBARLI LEGACY FOUR DOOR SECM 2.0 1.0 25.6 169.6 182.3 78.9 H
4603 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 12,3 22,8 52,9 53.4 371 4
4954 2004 [ MAZDE MAZDAT FOUR, DOOR, SECR 2.0 11.1 26,7 150.2 166.7 877 3
S046 2004 | KI& SPECTRA FOLIR DOOR SECEAMN 2.0 13.7 26,6 9.2 79.7 49.9 4
5051 2004 [ VOLYO 540 FOUR. DOOR, SECAR 2.0 12,6 25,5 136.8 128.0 731 X
5260 2005 [ SATURM o] FOLIR DOOR, SECEAMN 2.0 11.1 26,7 113.6 126.5 51.0 E:
5375 2NN5 [ CHRYROIFT CORAIT FOLIR DOOR SFRARN 2.0 1.9 PR3 Fh.4 FA.N a7.4 [
< >
A B G Ky CF

To select multiple records hold the ctrl key down and click on the records you wish to select

Average 61,2 217,56 z21.8

- [ Send AfE Values to Force Balance
Minimum 28,7 0.0 0.0
Maximum 40,1 9530.3 170.3
- - " Std Dey 61.1 804.1 15.1
Print this Page ] [ Print &ll Pages ] [ Cancel ]
M‘Numl:u:r of Tests - 154 3 v
< *

154 of the 168 tests found in the database SEARCH had sufficient
information to calculate some sort of A-B Stiffness values. As can be seen from
the Minimum and Maximum values, some of the tests have rather extreme
values.

The extreme values come from, for the most part, crush measurement data
which is reported, and contained in the database, but is “in error”.
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Display Auto Calculated Tests
| Frontal Tests || Fear Tests | Side Tests | Other ! Mot Calculated |
A~
Test Mo | Year  Make Madel |Body Style | Mo Damage Speed Crush Distance KEES Stiffmess & Stiffness B Stiffness G Kw —
6524 2010 | MITSUBISHI LAMCER. FOLIR DOOR SECEAMN 2.0 9.1 26,3 138.5 185.1 518 i
BE63 2010 [KIA FORTE FOUR, DOOR, SEDAR 2.0 14.2 19.3 54.9 33.6 44.9 kT
BE6T 2010 | KI& FORTE FOLIR. DOOR SECEAMN 2.0 10,3 26,5 140.5 167.1 59.0
7106 2011 | MAFDWE MAZDAS FOLIR DOOR SECEAMN 2.0 10.0 26,6 145.9 179.6 59.3
7107 2011 | MAFDWE MAZDAS FOLIR DOOR SECEAMN 2.0 19.8 20,2 40.7 18.7 444
7202 2011 [KI& FORTE FOLIR DOOR SECEAMN 2.0 15.5 20,1 51.1 29.9 438
FOLR DOCR SED#AN
OTHER.
0 | B STATION . ]
V4226 (2002 [SUBARL [ouTBACK | STATION WAGOH 2. [5.0 [25.0  [is0.4 [z29.5 [55.4 [
2210 1995 | SUBARLI LEGACY STATION \WAGOMN 2.0 11.6 23.2 79.1 723 43,3 i
HORDA H Bt
< i | > J
A B G Ky CF
To select multiple records hold ths ey down and click on the records you wish to select
Average 122.7 180.9 61.2 Z14.8 Z21.6
[ Send AJE Values to Force Balance
Minimum -9.2 0.5 287 0.0 0.0
Maximum 1055.4 §229.7 S40.1 9530.3 170.3
- - " Std Dey 140.7 675.0 61.3 §05.9 15.1
[Prlnt this Page ] [ Print All Pages ] [ Cancel ]
Number of Tests 153 v
< ] 5 |

The CLASS we are looking to develop is for a 4 door “sedan” (4 door
COBALT). Therefore, having already set the wheelbase, the next (two) critical
criteria is that the vehicle be a car which has 4 doors (so that the “B” pillar hard
point is in the CLASS vehicle). Body Styles which meet this criteria are FIVE
DOOR HATCHBACK, FOUR DOOR SEDAN, and STATION WAGON.

Therefore, we sort on Body Type, highlight the body types which do not
meet the 4 door Car criteria, and click the REMOVE button. This step can be
taken in several steps so that only the appropriate tests are removed.
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Display Auto Calculated Tests
Frontal Tests | Rear Tests | Side Tests | Other [ Mot Calculated
Test Mo | Vear Maodel Body Style Mo Damage Speed Crush Distance Stiffress A+ | Stiffness B Stiffniess G Ky
49.0 [l A
Y
MAZD MAZDAS FOLIR. DOOR SECEAMN 2.0
2537 1997 | MISSAN ALTIME FOLIR DOOR SECEAMN 2.0 16,2 23.0 41.2 26,7 318 ¥,
o472 2005 | SATURM (0] FOUR DOOR SEDEMN 2.0 16,7 20,1 42,1 22,8 359 H
2510 1997 | MAZDW 626 FOLIR DOOR SECEAMN 2.0 18,3 26,6 42,4 28.5 316 z;
3523 1995 | CHEVROLET CAVALIER, FOUR DOOR SEDAN 2.0 20.1 26.6 42,8 26.2 34.9
5741 2010 | TOYOTA COROLLA FOLIR DOOR SECEAMN 2.0 13,4 19.4 42.9 279 33.0
9567 1930 | CHEVROLET CITATION FIVE DOOR HATCHEACK | 2.0 20,5 26.8 43.3 26,1 35.8
2743 1995 | MISSAN ALTIME FOLIR DOOR SECEAMN 2.0 19.6 26,1 43.5 26,8 353
2692 1935 | MISSAN ALTIMA FiOUR, DOOR, SECAR 2.0 15.4 Z2.5 43.9 29,3 329
2477 1997 | HOMDW CIVIC FOLIR DOOR SECEAMN 2.0 18.1 27,3 45.1 31.5 323 ¥!
2547 1997 | MITSUBISHI GALAMNT FOUR, DOOR, SECAR 2.0 16.5 26,2 6.9 34.5 32.0 4
5986 1995 | HOMDW CIVIC FOLIR DOOR SECEAMN 2.0 13.0 23.6 47.6 39.3 287 :
2685 1995 | CHEVROLET CAVALTFR FOLIR DOOR SECEAMN 2.0 18,1 26,1 45,7 32,3 36,6 g
2499 1997 | POMTIAC GRAMD AP FOUR DOOR SECAMN 2.0 13.9 22.5 50.0 36,9 338 ¢
2693 1995 | CHEVROLET CAVALTER FOLIR DOOR SECEAMN 2.0 14.9 22,8 S0.6 35.3 36,2 «
7202 2011 [KIA FORTE FOLR DOOR SEDAN 2.0 15.5 20.1 51.1 29.9 43.8 i
5735 2010 | KI& FORTE FOLIR DOOR SECEAMN 2.0 18.5 19.7 51.7 24.7 54.0 3
2509 1997 | PONTIAC GRAMD AM FOUR DOOR SEDAM 2.0 15.8 25.9 52.6 39.8 34.8 4
BEST 2010 | MAFDE MAZDAS FOLIR. DOOR SECEAMN 2.0 18.2 19.7 93.5 25.9 55.1
[als])] 2010 [ KIA FORTE FOUR, DOOR, SECR 2.0 14.2 19.3 54.9 336 44.9 4
3307 2000 | SATURM SL1 FOLIR DOOR SECEAMN 2.0 0.1 20,7 95.5 516 299 4
4578 2001 |FORD FoCUS FOUR, DOOR, SECAR 2.0 14.8 26,7 56,8 47.3 3.1 5
2715 1995 | DODGE MECH FOLIR DOOR SECEAMN 2.0 13.3 26,9 52,0 58,1 331 4
2539 1997 | DODGE MECH FOLIR DOOR SECAMN 2.0 10,8 23.1 62,7 61,2 321 3
4603 2001 | FORD FOCUS FOLIR. DOOR SECEAMN 2.0 12,3 22,8 52,9 53.4 371 4
G604 2005 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 15.0 17.6 £3.5 35,1 51.0 o
3290 2000 | FORD FOCLS FOLR DOOR SEDAN 2.0 13.8 26.9 65,2 59.0 36.0 4
3799 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 13.7 27,7 56,5 62,2 356 f
3463 2001 [ HOMNDA CIVIC FOUR DOOR SEDAR 2.0 12,7 27.2 66,7 66,4 335
4547 2001 | FORD FOCUS FOLIR DOOR SECAMN 2.0 11.5 22,8 B7.5 6l.4 371
4562 2001 |FORD FiZlIS FiOUR, DOOR, SECR 2.0 14.8 29.0 7.6 6l.5 371
4456 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 13.2 26,8 59,7 65,4 371 3
BE0G 2005 | SUBARLI IMPREZA FOLUR. DOOR, SECAR 2.0 12,4 17.7 4.4 47.3 56.5 £
3515 2001 | MITSUBISHI GALAMT s . G 13.7 26,2 76,3 B7.6 43.0 3
1749 1989 | ISUZL TROOPER IT FIVE DOOR HATCHBACK,  |2.0 12,9 21.3 76,4 57,1 511 4
5325 2005 | CHEVROLET COBALT FOLIR DOOR SECEMN 2.0 11.9 26,3 76,4 78.0 374 4
2210 1995 | SUBARLI LEGACY STATION \WAGDH 2.0 i 11.6 23.2 79.1 72,3 433 i
2954 1999 | MITSUBISHL GALAMT FOUR DOOR SEDEAMN 2.0 12,7 22,3 81.8 65,4 512 3
7191 2011 | DODiGE CALIBER. FIVE DOOR HATCHBACK, | 2.0 14.6 20.0 4.4 52,2 65,2 14
3486 2001 | HYLUMNDAT ELANTRA FOUR DOOR SEDAN 2.0 13.0 26.7 88.8 84.4 46.7 9
S046 2004 | KI& SPECTRA FOLIR. DOOR SECEAMN 2.0 13.7 26,6 89.2 79.7 49.9 4
1738 1987 | DODGE COLT FIVE DOOR HATCHEACK | 2.0 13.1 22,4 95.7 746 61.4 H
4092 2002 | AUDT A4 F% 10.6 24.8 96,5 103.3 45.1
557 2005 | SATURM ICH s ' . 10.7 227 96,6 93.7 49.8 3
2994 1999 | MITSUBISHI GALAMT FOLIR DOOR SECEAMN 2.0 14.0 26,1 972 83.6 S6.5 4
6246 2005 | FORD FOCUS FOUR, DOOR, SECAR 2.0 11.5 273 7.2 106.4 44.4 3
2720 1995 | SUBARLI LEGACY FOLIR DOOR SECEAMN 2.0 13.0 22,9 99.7 80,2 62,0
A744 20N I TOYOTA COROITA FOLIR DOOR SFRARN 2.0 9A 7.7 1nn.1 15315 SR
( |
A B G Ky
To select multiple records hold the ctrl key down and click on the records you wish to select
Average 115.2 127.2 54.9 150.6 19.8
- [ Send AfE Values to Force Balance
Minimum et 0.5 0.0 0.0
aximum 1055.4 1346.7 g 1571.6 g§2.7
" - - Std Dey 153.8 200.5 79.0 2374 10.2
Prink this Page ] [ Print &ll Pages ] [ Cancel ]
mber of Tests v
< 3|

When the tests are reduced to cars with 4 door Body types, we now have 89
tests. However, there are still some tests with “extreme” stiffness values.

To find and eliminate the EXTREME outliers, we sort the “A” value
column, and remove any negative values.
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Display Auto Calculated Tests
Side Tests | Other [ Nat Calculated |
7 A
Test Mo | Year  Make Model Body Style Mo Damage Speed Crush Distance KEES | Stiffness &~ | Stiffness B | Stiffness G Ky =
6721 2010 | MAZD MAZDAS FOUR DOOR SEDAMN 2.0 9.4 26,7 156.9 206.2 59.7 H
4226 2002 | SUBARL CUTEACK STATION \WAGON 2.0 8.0 25.0 159.4 229.5 554 5
2059 1994 | MISSAN ALTIMA FOLR DOOR SEDAN 2.0 18.7 35.0 161.7 142.9 91.5 3
G079 2005 | MITSUBISHL LAMCER. FOLIR. DOOR SECAMN 2.0 9.3 26,5 162.5 213.5 618 2]
3272 2000 | SUBARLI LEGACY STATION WAGOH 2.0 10,5 25.7 167.0 188.1 74.2
4603 2003 | SUBARL LEGACY FOLIR DOOR SECAMN 2.0 11.0 25.6 169.6 182.3 789
7204 2011 [KIA FORTE FiOLR. DOOR SECWR 2.0 10.6 20,7 161.4 210.5 75,2
< | 3 |
A B G Ky CF
To select multiple records hold the ctrl key down and click on the records you wish to select
Average 123.6 133.0 65.0 157.5 20,7
[ Send AfE Values to Force Balance
Minimum 40.7 18.7 28.7 23.0 8.2
Maximum 1055.4 1346.7 540.1 1571.6 82,7
- - - Std Dey 155.3 203.3 809 240.7 9.5
Print this Page ] [Prlnt all Pages ] [ Cancel ]
Number of Tests 35
' &
< | 5]

Then we scroll to the bottom of the page and eliminate the values above
200. Alternatively, you could click on the “A” column again, which would
change the sort order from “Low to High” to “High to Low” .... and then
eliminate the “high” values.

The “A” value of 200 and above was picked due to experience of working

with Side impact tests and familiarity of “normal” side stiffness “A” values.
Your criteria may be different.
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Display Auto Calculated Tests
Frontal Tests | Rear Tests | Side T i
Test Mo | Year  Make Bitvle Mo Damage Speed Crush Distance KEES Stiffmess & Stiffness B Stiffness G K &
2249 1995 | MAZDWA E DOOR SECHAN 2.0 12,5 24.2 117.2 103.8 66,1 S
4092 2002 | AUDT a i 5 ESTFOUR DOCR SEDAN 2.0 10.6 4.8 96.5 103.3 45.1 H
2537 1997 | MISSAN ALTIME FOLIR DOOR SECAMN 2.0 16,2 23.0 41.2 26,7 318
2059 1994 | MISSAN ALTIMA FOUR, DOOR, SECAR 2.0 18.7 35.0 161.7 142.9 91.5
2743 1995 | MISSAN ALTIME FOLIR DOOR SECAMN 2.0 19.6 26,1 43.5 26,8 353
2692 1995 | MISSAN ALTIME FOLIR DOOR SECAMN 2.0 15.4 22,5 43.9 29.3 329 5
7191 2011 | DODiGE CALIBER. FIVE DOOR HATCHBACK.  |2.0 14.6 20.0 4.4 52,2 68,2 4
7193 2011 | DODiGE CALIBER. FIVE DOOR HATCHBACK.  |2.0 g1 26,5 153.7 232.2 0.9 H
2685 1995 | CHEVROLET CAVALTFR FOUR DOOR SECEMN 2.0 18,1 26,1 45,7 32,3 36,6 3
2693 1995 | CHEVROLET CAVALTFR FOLIR DOOR SECAMN 2.0 14.9 22,8 S0.6 35.3 36,2 <
3523 1995 | CHEVROLET CAVALIER, FOUR DOOR SEDAN 2.0 20.1 26.6 42,8 26.2 34.9 3
957 1980 | CHEVROLET CITATION FIVE DOOR HATCHBACK.  |2.0 20,5 26,8 43.3 26,1 358
966 1930 | CHEVROLET CITATION FIVE DOOR HATCHEACK 2.0 6.2 13.5 115.4 107.0 62,2 :
2538 1997 | HOMDW CIVIC FOLIR DOOR SECAMN 2.0 14.3 23.7 100.7 76.6 G563 .
3463 2001 | HOMNDE CIVIC FOUR, DOOR, SECR 2.0 12,7 272 6.7 6,4 33.5 i
2477 1997 | HOMDW CIVIC FOLIR DOOR SECAMN 2.0 18.1 27,3 45.1 31.5 323 :
5955 19395 | HONDA CIVIC FOLUR. DOOR, SECAR 2.0 13.0 23,6 47,6 39,5 25.7 &
1738 1987 | DoDGE COLT FIVE DOOR HATCHBACK.  |2.0 13.1 22,4 95.7 74.6 614 i
6744 2010 | TOYOTS COROLLA FOUR DOOR SECEMN 2.0 9.6 27,2 100.1 131.8 35.0 N
5741 2010 | TOYOTA COROLLA FOLIR DOOR SECAMN 2.0 15,4 19.4 42.9 27,9 33.0
3486 2001 | HYLMNDAT ELANTRA FOUR DOOR SEDAN 2.0 13.0 26.7 88.8 84.4 46.7
5885 2007 | HYLIMDAT ELANTRA FOLIR DOOR SECAMN 2.0 10.6 26,5 151.0 175.2 65,1
4547 2001 |FORD FiiZlIS FOUR DOOR SECAR 2.0 1.5 22,8 67,5 61.4 371
4562 2001 |FORD FOCUS FOLIR DOOR SECAMN 2.0 14.8 29.0 B7.6 61,5 371 p
4576 2001 |FORD FiZUS FOUR, DOOR, SECR 2.0 14.8 26,7 96,8 47.3 341 H
4603 2001 |FORD FOCUS FOLIR DOOR SECAMN 2.0 12,3 22,8 52,9 53.4 371 4
4458 2001 |FORD FoCUS FOUR, DOOR, SECAR 2.0 13.2 26,8 83,7 65,4 371 3
G604 2005 | FORD FOCUS FOLIR DOOR SECAMN 2.0 15.0 17.6 53.5 35,1 51.0 <
G246 2005 | FORD FOCUS FOLIR DOOR SECAMN 2.0 11.5 27,3 97.2 106.4 444 :
3290 2000 | FORD FOCUS FOLIR DOOR SECAMN 2.0 13.8 26,9 85,2 59.0 36.0 4
3799 2001 |FORD FOCUS FOLIR DOOR SECAMN 2.0 13.7 27,7 56,5 62,2 356 i
G263 2005 | FORD FOCUS FOUR DOOR SECAMN 2.0 11.3 26,8 115.1 125.8 526
5575 2005 | SUZLIKT FOREMZA FOLIR DOOR SECAMN 2.0 10,9 22,9 139.9 134.4 729
6739 2010 [KIA FORTE FOLR DOOR SEDAN 2.0 12.6 26.9 112.2 110.4 57.0
7202 2011 |KI& FORTE FOLIR DOOR SECAMN 2.0 15.5 20,1 51.1 29.9 438
6735 2010 [KIA FORTE FOUR DOOR SECAR 2.0 18,5 19.7 51.7 24.7 54.0 3
G863 2010 | KI& FORTE FOLIR DOOR SECAMN 2.0 14.2 19,3 4.9 33.6 449 g
7204 2011 [KIA FORTE FOUR, DOOR, SECR 2.0 10.6 26,7 161.4 210.5 78,2 H
G785 2010 | KI& FORTE FOLIR DOOR SECAMN 2.0 8.3 26,6 121.0 180.0 40,7 H
BE6T 2010 [KIA FORTE FOUR, DOOR, SECAR 2.0 10,3 26,5 140.5 167.1 59.0 X
2547 1997 | MITSUBISHI GALAMT FOLIR DOOR SECAMN 2.0 16.5 26,2 46,9 34.5 32.0 g
2994 1999 | MITSUBISHI GALAMT FOLIR DOOR SECAMN 2.0 14.0 26,1 97.2 83.6 S6.5 bi
3515 2001 | MITSUBISHI GALAMT FOLIR DOOR SECAMN 2.0 13.7 26,2 76,3 E7.6 43.0 i
2954 1999 | MITSUBISHI GALAMT FOLIR DOOR SECAMN 2.0 12,7 22,3 81.8 65,4 512
2217 1995 | MITSUBISHL GALAMT FOUR DOOR SECAMN 2.0 12.8 23.0 128.0 105.5 777 :
2499 1997 | POMTIAC GRAMD AP FOLIR DOOR SECAMN 2.0 13.9 22,5 50.0 36,9 33.8 ‘e
< 2 |
A B G Kv CF
To select multiple records hold the ctrl key down and click on the records you wish to select
Average 92,6 91.6 50.0 108.2 19.9
[ Send AE Values ta Force Balance
Minimum 40,7 18,7 287 23.0 8.2
Maximum 151.4 232.2 91.5 271.7 34.7
N - - std Dey 39.9 58.2 14.8 678 6.5
Prink this Page: ] [ Print All Pages ] [ Cancel ]
Mumber of Tests &80 s
< 4

There are still 80 “valid” tests which meet our CLASS requirements of 4
door Car with a wheelbase between 102.5-104.5 inches.

The physical constraints of the program is that 34 tests fit on one printed
page. More than 34 tests cause the statistical summary to partially, or wholly,

“spill over” to an additional page. 80 tests would require 3 printed pages.

Sorting the remaining tests on the MODEL name, we can see the three
COBALT tests have an “A” stiffness value range of ~76 to ~115.
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P )

splay Auto Calculated Tests
| Frontal Tests | Rear Tests | Side Tests | r | Mok Calculated 3 = ;
Test Mo | Year  Make Madel Body Style Mo Damage Speed Crush Distance @€ KEES Stiffness A+ | Stiffness Bf Stiffness & Kw &
2539 1997 | DoDGE MECH FOLIR DOOR SECEAMN 2.0 10,8 321 73,3
3799 2001 |FORD FinZUS FOUR, DOOR, SECR 2.0 13.7 277 o— 6822 35.6 2.3
3463 2001 | HOMD CIVIC FOLIR DOOR SECEAMN 2.0 12,7 27,2 56,7 66,4 335 7.4
4547 2001 |FORD FoCUS FOUR, DOOR, SEDAR 2.0 11.5 22,8 B7.5 6l.4 371 3.4
4562 2001 |FORD FOCUS FOLIR. DOOR SECEAMN 2.0 14.8 29.0 B7.6 371 1.0
4456 2001 | FORD FOCUS FOLIR DOOR SECEMN 2.0 13.2 26,8 59,7 371 76,4
MITSLIBISHI GALAMT FOLIR DOOR SECEAN 2.0 13.7 26,2 76,3 43.0
CHEVROLET COBALT FOUR DOOR SEDARN 2.0 26.3 76,4 374
SUEARLI LEGACY STATION WAGDMN 2.0
1999 | MITSUBISHI GALAMT FOLIR DOOR SECAMN 2.0 12,7 22,3 81.8 512 78
2001 [ HYLUNDAT ELANTRA FOUR DOOR SEDARN 2.0 13.0 26,7 83,8 46.7 98,4
2004 | KIS SPECTRA FOLIR, DOCR SEDAN 2.0 13,7 26,6 89,2 49,9 93,4
1987 | DODGE COLT FIVE DiOOR HATCHEACK 2.0 13.1 22.4 95.7 61.4 9.9
2002 | AUDT 44 FOLIR DOOR SECEAMN 2.0 10.6 24.8 96,5 45.1 122
2005 [ SATURM ICH FiOUR, DOOR, SECR 2.0 10,7 22,7 96,6 49.8 112
1999 | MITSUBISHL GALAMT FOLIR DOOR SECAMN 2.0 14.0 26,1 972 S6.5 95
2005 | FORD FoCUS FOUR, DOOR, SECAR 2.0 11.5 273 972 44.4 124
1995 | SUBARLI LEGACY FOLIR DOOR SECEAMN 2.0 13.0 22,9 99.7 62,0 96,3
2007 | KI& SPECTRA FOLIR DOOR SECAMN 2.0 12,2 26,4 100.1 99.6 0.3 116
1997 | HOMDW CIVIC FOLIR DOOR SECEAMN 2.0 14.3 23.7 100.7 76.6 G563 91.3
SUEARLI IMPREZS FOLIR DOOR SECEAN 2.0
2007 CHEVROLET SECAN 2.0
KI& FORTE FOLIR DOOR SECEAMN 2.0
2005 [ TOYOTA MATRIX FIVE DOOR HATCHEACK 2.0 11.1 27.0 112.4 125.9 50.1 146
2005 [ SATURM o] FOLIR DOOR SECEAMN 2.0 11.1 26,7 113.6 126.5 51.0 147
2005 | FORD FinZlIS FOUR DOOR SEDAM 2.0 11.3 26.8 115.1 125.8 52,6 147
CHEVROLET CITATION FIVE DOOR HATCHBACK 2.0
_Hi JLET BLT [ Crdsh 2.0 2.7
MAZD 323-PROTEGE FOLIR DOOR SECAMN 2.0 12,5 24.2 117.2 103.8 66,1 123
1937 | SUBARLI LEGACY FOUR, DOOR, SEDAR 2.0 16.4 6.1 122.3 §9.9 3.2 105
2003 [ SATURM o] FOLIR DOOR SECEAMN 2.0 13.2 26,7 126.7 118.7 576 135
1995 | MITSUBISHI GALAMT FOLIR DOOR SECEAMN 2.0 12,8 23.0 128.0 105.5 777 126
5 2
G Ky cF
To select multiple records hold the ctrl key down and click on the records you wish to select
Average 51.6 106.8 20.6
Send AfE Values to Force Balance
Minimum 32.1 71.0 11.7
Maximum 83.2 147.8 26.1
—— - - Std Dev 127 5.7 3.6
[Prlnt this Page ] [ Print: &l Pages ] [ Cancel ]
mber of Tests 32
[ = FONTIAC CRAN D T TS COMMERTS
2508 1997 SUBARLI LEGACY FOUR DOOR SELARM 2632 EMGIME TYPE HORIZ. ..
2509 1997 POMNTIAC GRAMD A FOLIR DOOR SEDEAN | 2626 N COMMENTS
2510 1997 MAZD 526 FOUR, DOOR, SECR 2605 MO COMMENTS
2532 1997 FORD PROEBE THREE DOOR HATEC, ., | 2611 N COMMENTS
2537 1997 MISSAMN ALTIMA FOUR, DOOR, SECAR 2624 WO COMMENTS
2538 1997 HOMO CIVIC FOLIR DOOR SEDEN | 2620 NEO COMMENTS
2539 1997 DioDGE MECH FOLIR DOOR SEDWN | 2635 N COMMENTS
| 2547 1997 MITSLIBISHL GALAMNT FOLIR DOOR SEDAN | 2640 N COMMENTS
2666 1995 SATLIRMN SC2 T DOOR COLIPE 2605 MODEL - 52
2685 1995 CHEVROLET CAVALIFR FOUR DOOR SEDAN | 2635 WO COMMENTS
| 2692 1995 MISSAN ALTIMA FOLIR DOOR SEDAN | 2626 NEO COMMENTS =
v
kS >

Sorting on the “A” value again, and removing all tests with an “A” value
less than 60 or above 130 (+/- 15 “points” of the Min/Max Cobalt values)
reduces the number of tests to 32. Since this is a number of tests which will fit on
a single page, it is a test selection which we can use without generating too much

paper.

This grouping has the added advantage of being a “tight” grouping of tests
which incorporate the three COBALT 4 door sedans tested by NHTSA and a
“fair” +/- number of tests above and below those tests.
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At this point, we can click one of the two PRINT buttons, or click the

SEND A/B VALUES TO FORCE BALANCE button, which will, as previously
stated, allow you to print out this Test Summary report.

]
Frontal Tests | Rear Tests | Side Tests | Other | Mot Caloulated
Test Mo  Year  Make Model Body Style Mo Damage Speed Crush Distance KEES | Stiffness A+ | Stiffness B | Stiffness G Ky -
2539 1937 | DODGE MEDH FiOUR, DOOR, SECR 2.0 10.8 23.1 02,7 6l.2 321 73,3
3799 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 13.7 27,7 56,5 62,2 356 7.3
3463 2001 [ HOMNDA CIVIC FOUR, DOOR, SEDAR 2.0 12,7 272 86,7 B6.4 33.5 7.4
4547 2001 |FORD FOCUS FOLIR DOOR SECAMN 2.0 11.5 22,8 B7.5 61,4 371 3.8
4562 2001 |FORD FOCUS FOUR, DOOR, SECAR 2.0 14.8 29.0 B7.6 6l.5 371 1.0
4456 2001 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 13.2 26,8 59,7 65,4 371 76,
3515 2001 | MITSUBISHL GALAMT FOLIR DOOR SEDEAMN 2.0 13.7 26,2 76,3 G676 43.0 79.3
5325 2005 | CHEVROLET COBALT FOUR DOOR SEDAMN 2.0 11.9 26,3 6.4 78.0 374 a9t
2210 1995 | SUBARLI LEGACY STATION \WAGDH 2.0 11.6 23.2 79.1 72,3 433 86,6
29584 19399 | MITSUBISHT GALAMT FOLR DOOR SEDAN 2.0 12,7 22,3 81.8 65.4 51.2 8.2
3486 2001 | HYLIMDAT ELANTRA FOLIR. DOOR SECEAMN 2.0 13.0 26,7 85.8 4.4 46,7 95,6
5046 2004 [ KIA SPECTRA FOUR DOOR SEDAM 2.0 13.7 26.6 89.2 797 49.9 93.2
1738 1987 | DioDGE COLT FIVE DOOR HATCHBACK. | 2.0 13.1 22,4 95.7 74.6 614 59.9
4092 2002 | AUDT At FOUR DOOR SECR 2.0 10.6 24.8 96.5 103.3 45.1 122]
G557 2005 | SATURM o] FOLIR DOOR SECEAMN 2.0 10,7 22,7 96,6 93.7 49.8 112
2994 1939 | MITSUBISHT GALAMNT FiOUR, DOOR, SECR 2.0 14.0 6.1 972 3.6 56.5 98,0
6246 2005 | FORD FOCUS FOLIR DOOR SECEAMN 2.0 11.5 27,3 972 106.4 444 124
2720 1995 | SUBARLI LEGACY FOUR, DOOR, SECAR 2.0 13.0 22,9 99.7 80.2 62,0 96,3
5902 2007 | KI& SPECTRA FOLIR DOOR SECAMN 2.0 12,2 26,4 i00.1 99.6 0.3 116
2538 1997 | HOMDW CIVIC FOLIR DOOR SECAMN 2.0 14.3 23.7 100.7 6.6 G563 91.3
6182 2005 | SUBARL IMPREZS FOUR. DOOR SECAMN 2.0 10,9 26,4 101.8 113.8 455 133
G049 2007 | CHEVROLET COBALT FOLR DOSR SECEAMN 2.0 13.3 26,5 110.2 101.6 59.7 118
6739 2010 [KIA FORTE FOLR DOOR SEDAN 2.0 12.6 26.9 112.2 110.4 57.0 128
S162 2005 | TOYOTA MATRIX FIVE DOOR HATCHBACK,  |2.0 11.1 27.0 112.4 125.9 S0.1 146
5260 2005 | SATURM IoM FOUR DOOR SEDARN 2.0 11.1 26.7 113.6 126.5 51.0 1470
G263 2005 | FORD FOCUS Foi 52,6 147
966 1530 | CHEWROLET CITATION FI 2008 CHEVROLET COBALT 622 147
5451 2005 | CHEVROLET COBALT FO 59,7 130
gg;; iggg ;SSESU EE;;?VOTEGE ::8 9 This bLIttDI? sx_ands the A& and B values to the Force Balance Module and will close the 'Auto ggé iég
4607|2003 | SATURN 10N Fo. SR Colculatedtuindon 7.6 138
2217 1995 | MITSUBISHI GALANT FO) If the process you went through to get to this paoint, 777 126
| Print Tests Page | [ Don't Print Ary ] Return to ‘Auto Calculated window
< >
A B G Ky CF
To select multiple records hold the ctrl key down and click on the records you wish to select
Average 95.5 90,1 51.6 106.8 20.6
- l Send AfE Values to Force Balance
Minimum 62,7 61.2 321 71.0 11.7
Maximum 125.0 126.5 83.2 147.8 26.1
—— - Std Dev 19.6 21.4 12,7 25,7 3.6
Print this Page l [ Print All Pages ] [ Cancel ]
Number of Tests 32
il Tog FOHTIAL ERAND A FOUR DGR SEDAH [ 2e T6E S COMMERT:
2508 1997 SUEARLI LEGACY FOLIR DOOR SEDEN | 2632 SIDE EMNGINE TYPE HORIZ. ..
2503 1997 POMTIAC GRARD AN FOUR, DOOR, SECR 2626 SIDE MO COMMENTS
2510 1997 MAZD 626 FOLIR DOOR SECEMN | 2605 SIDE NEO COMMENTS
2532 1997 FORD PROBE THREE DR HATC, .. | 2611 SIDE WO COMMENTS
2537 1997 MISSAN ALTIMA FOLIR DOOR SEDAN | 2624 SIDE N COMMENTS
2538 1997 HORDA CIVIC FOUR, DOOR, SECAR 2620 SIDE MO COMMENTS
2539 1997 DoDGE MECH FOLIR DOOR SEDWMN | 2635 SIDE N COMMENTS
2547 1997 MITSLIBISHI GALAMNT FOLIR DOOR SEDEN | 2640 SIDE N COMMENTS
2E66 1995 SATURN SC2 TWO DOOR COUPE 2605 SIDE MODEL - SC2
2685 1995 CHEVROLET CAVALIER FOLIR DOOR SEDEAN | 2635 SIDE N COMMENTS
2692 1995 MISSAN ALTIMA FOLR DOOR SEDAN 2626 SIDE MO COMMENTS b
bl
< >

If you have not already printed the Test Summary report for the CLASS vehicle
you have created, do so at this point.
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g Auto
[: Year of Yehicle: |m w | Enth?rl the ear of the desited Force Re-Calculations ][ Print ] |
vehicle,
[: Make: |CHEVROLET w | lgﬁ;\‘s:éeg; tt'llz :‘;laue?acturer. [ Select Yehicle 2 From AS Lite ][ Wehicle 2 Manual Input ][ Clear Yehicle 2T
il 'Sel hicle.' g
St |COB,q|_T = | Then Press 'Select Yehicle Vehlde 2
Add additional InFUr_matiUn to
Mumber of Doors: | | goa)r(rlow the Search in the Bottom AT ey l:l POOE L -
ever Arm
Bodystyle of Wehicle: | v | :l Occupant + Cargo Weight {pounds): I:I g
Yfaw Morment of Ir
Total weight (pounds)): l:l T
Model Body Styvle Curbiweight ] v Auto-C
COBALT 4 DOOR SECAN 3216 103 ~ Angle Coll Force to Mormal {degrees): l:l
CORBLT 2 DOOR COLIRE #0991 103 TR
COLORADO 2DOOR 442 PICKUP 3398 11 , I:l
COLORADOD 2DOOR 444 PICKUR 3623 111 her Ho Damage Speed (mph): O Front O 5id
COLORADO CREW CAB 4 DOOR 442 PICKUP 3752 126 Energy Crush Depth inches):
COLORADD CREW CAB 4 DOOR, 4X4 PICKUP 4002 126
COLORADO EXT CAB 4 DOOR. 4X2 PICKLUP 3622 126 Auto-Calculate Energy Crush Depth
COLORADD EXT CAB 4 DOOR, X4 PICKUP 3802 126
CORVETTE 2 DOOR COUPE 3179 106
CORVETTE 2 DOOR COMVERTIELE 3199 106 -
CORVETTE 206 2 DOOR, COUPE 3132 106
EQUINOX 4DOOR 4%2 UTILITY 3660 113 Damage Length {inches): |:|
ECQUINCH 4 DOOR. 4%4 UTILITY 3776 113
EQUINCH FCY 4 DOOR 4%2 UTILITY 4370 113 Crush Profile Measurements: l:l
EXPRESS 1500 3 DOOR CARGO VAN 4832 135 %
EXPRESS 1500 3 DOOR PASSENGER ... 5245 135 Crush Spacing
E¥PRESS 1500 &WD 3DOOR CARGO YAN 5110 135 @ Equal ) Mon-Equal
EXPRESS 1500 AWD 3 DOOR PASSENGER ... 5556 135 e ires 7o
EXPRESS 2500 IDOCR CARGO YAN 5002 135 Depthix)  Depthix)  Dept
EXPRESS 2500 3DOOR PASSENGER ... 5864 135 s Fichiee) i rchae) Gl
EXPRESS 2500 AWD 3DOOR CARGO VAN 5280 135 - ct (i I:I | pacing | | Q0BRSS | | | | ‘
Select COBALT 4 DOOR SEDAN (W 3216) Eelr) l:l | | | | | | | ‘
ow EE -
: | | | | |
o, e I i | ) e T T
o EEre e o e [
o) [ ] o) [ ]
owy || | | o T EEEE B e
oe L] [ | o B el | [
cowmy [ aowmy) [ ]
Average Crush (inches): l:l Average Crush (inches): l:l
Results Results
Average Damage Closing Average Damage
Force Energy KE Speed Deltay Speed Farce Energy KE 5p
a B {pounds) (fr¥lbs) {mph} (mph) {mph}) a B (pounds) (ft¥lbs) {mp
Minmom (627 |[612 | [wa | [mra | [mra | [mia | [mia | Miimum | HjA | [mia | [mia | [mia | [ia
#vg - 2 Std, Deviations | 56,6 | | 47.3 | | s | | ey | | i | | A | ‘ A | g - 2 5td, Deviations | HyA | | H{a | | i | | A | NI
= S III,.-.- W Himrs T I Test e 1 " fRie = e Himos e HTv
il | ]

When you send the A/B values from a Test Summary to the Force Balance
module, the first thing that comes up is AS (AutoStats) Lite for the vehicle
identified by the basic search.

If you have not completed a Basic Search prior to the Force Balance
module, the Year, Make, and Model fields will be blank.

Once you have that data input into the appropriate fields, click the SELECT
button at the bottom of the form.
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. 4N6XPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT

File Print Reporks  Settings Help  Reg To: 4N&XPRT SYSTEMS

| Basic Wahicle Soarch | MHTS Test Selection | Advanced Wehicls Search | Force Balance |

[ Load previously saved comparison ] [ Save current comparision ] [ Clear Al Data ][ Force Re-Calculstions ][ Print. ] ]
[ Select vehicle 1 From As Lite || vehidle 1 ManwalInpot | Clear wehicle 1 Data | [ Select vehicle 2 From A5 Like | vehicle 2 Manual Input || Clear vehicle 2 Data |
2008 CHEVYROLET COBALT Vehicle 2
AT POOF i ‘ POOF
b [ Lever Arm Distance (inches: [M/A | e Lever A Distance finches): | Mfé
Octupant + Cargo Weight {pounds): | Occupant + Cargo Weight (pounds): ) T
ot ot [ aw Mament: of Tnertia (b-Fr-sect): ot e o ’—ﬁ Yaw Mament: of Tertia (b-ft-sec?); | 1.
’ y Auko-Caloulate YVaw Moment ' — Auto-Calculate Yaw Mament
angle Call Force to Normal (degrees): | 0 | fingle Coll Force ta Normal (degrees): | 0
P Irmparct Location Impact Location
BolEsaosReeethE :lz OFront ) side Orear (O 0ther No Damage Speed (mph): \—‘ O Frant Oside ORear ) Other
Energy Crush Depth (inches): Eneray Crush Depth finches): | WA
Auto-Calculate Energy Crush Depth HELL e MEEQ:EWHB R Auto-Calculate Energy Crush Depth
Average | 9
Damage Length (inches): l:l Minimum Damage Length (inches): ‘
Crush Profile Measurements: I:l Maximum | 128.0 1285 Crush Profile Measurements: I:l
Crush Spacing Std. Devation Crush Spacing
| ~Equsl | CEo
ki e Zone Area Zone Area O Sl Zone Area Zone Area
Depthi:) Depthi) Depthiy) Depthiy) Depthiz) Depthix) Depthiy) Depthiy)
l:l Spacing  Zone Area  (nches)  (nches?h  (nches)  (inches?) l:l Spacing  Zone Area  (nches)  (inthes®)  (inches) (inches?)
c1(n.) CL{in.}
oy T [ e e e ] i s s 6
e DR e Tp T e
| | | | I | | | : \ | i I I | |
A D:| el i ':':\ EalE
. 0 e i L e
e, [l e el P
= el . e
il Ban e b e s
ol | = wel TN AR
Average Crush finchesy |14 | fverone Crshinchesy [0 |
Results Results
b el b oy e M By KEsmed  Dekay
A B (pounds) (FtHbs) {rph) (rph) {mph) A B {pounds) ift*bs) ({mph) mph) b3ub1
Minimum | 62,7 | | 61,2 ‘ | i | ‘ s | ‘ s | ‘ HjA | | A ‘ Minimum ‘ s | ‘ s | ‘ A | | 1A ‘ | MiA ‘ | MiA ! | s |
Avg - 2 Shd, Deviations | 56.6 |[#3 | [mra | [ | (00 | [mra | [msa | | vy -2 5td. Deviations | MA | [ma | [ra | [ra | [mia | [rra | [mia |
Ava-1 st Deviations [ 76.2 | [ea.7 | [nia | [min | {00 | [ra | [mia | | ava- 1 5td. Devietions A | [wra | [mia | [mia | [a | [ | [ e |
Average | 95.5 ‘ | an.1 ‘ | NiA | ‘ A | ‘ WA | ‘ s | | A | Average \ A | \ e | \ s ‘ | 1A ‘ | s ‘ | MiA | | A |
Ava+ 1L std, Deviations [ 1154 | [1115 | [wja | [min | (00 | [ea | [mia | | g+ 1 5td. Devistions | & [ [ra | [ea | [mia | [ma | [ | [min |
e mesenDiosa e s | e T e 1wz 1Mo IRty e s e Hirrs 1 IR Wi 1 Fm 1 o

This is what the Force Balance page looks like after entering the AS Lite
information and A-B values for Vehicle 1 (your KNOWN vehicle with “Good”

Stiffness values).

This can also be reached without any data imports by just clicking on the
Force Balance tab and filling in all the fields manually.
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. AutoStats Lite Vehicle 2

‘ear of vehicle: |znus Er\?rl the Year of the dasirad
: ;:a:: g:alect the MandFackurer. Force Re-Calculations ][ Print J 2|
make: [Forn ] | Folowed by the Model
Then Press ‘Select Yehicle.' [ Select vehile 2 From A5 Like | vehicle 2 Manual Input [ Clear vehicle 2 Data |
- < Vehicle 2
in ko
R 11 o1 e s s Do e ,
Bndvstle af Yehide: |E150 3 DOOR CARGO VAN 8 Curb Weight (pounds): EDEE ) —
e e N o3 DR PASSENGER YAl (I Y J Ceapent 4 e et (o) — Lever Arm Distance {inches): LNM
E250 3 DOOR CARGO WAl ' \; b ftoeacy: | 1,
Model E250 HD 3 DOCR CARGO YAN E R Ci Yaw Moment of Inertia (b-ft-sec?): ’El
CROWN YICTORIA  |E250 HD SUPER 3 DOOR CARGE VAN ~ - Auto-Calculate Yaw Moment i
CROWMN VICTORIA COl F250 SUPER 3 DOOR CARGO VAN E angle Coll Force ko Normal (degrees): | 0
Eigg E250 SUPER 3 DOOR PASSEMGER VAN S Imparct Location
E250 E350 3 DOOR. CARGO VAN ther No Damage Speed (mph): [—] O Frant Oside  Orear O 0ther
iriie R A b T G T ey
Eggg gﬂgg& E£350 SUPER 3 DOOR. FASSENGER VAN Auto-Calculate Energy Crush Depth
30 ESCAPE 4 DOOR 482 UTILITY
ESCAPE 4 DOOR 424 UTILITY
E§§§ EHEEE ESCAPE HYBRID 4 DOOR. 4%2 UTILITY
ESCAPE HYBRID 4 DOOR. 424 UTILITY Damags Length (inches):
ESCAPE
et i |Roh poc ULy nshrofc ossaments: |
ESCAPE HYERID EXPEDITION 4 DOO LTILITY Crush Spacing
EXCURSION EXPEDITION 4 DOCR 44 UTILITY @ Equal (O Non-Equal
Eyiid EXPEDITION M3P SPECIAL SERVICE FACKAGE 4 DOOR 452 UTILITY zone zone area
EXPEDITION EXPLORER. 4 DOOR, 4%2 UTILITY & Depth(x) ~ Depth(x) ~ Depth(y)  Depth(y)
EXPLORER 4 DOOR 434 UTILITY | cting l:l Spacing  Zone Area  (nches)  (inches3)  (inches)  (inches?)
EXPLORER MSP SPECIAL SERVICE PACKAGE 4 DODR 4%2 UTILITY ) ‘ | ‘ | | ‘ | ‘ | ‘ | |
EXPLORER, SPORT TRAC 4 DOOR. 432 PICKUP > €2 (in.) i I I I I I |
C3{in.)
T | I T T T I ] i \ | I | | | |
o :‘4| E e e el o
ot b e e — B
e Mg [
e e =
Cain.) 9 (in.}
g Eealelaalela oy [ B | R e
Average Crush finchesy |14 | | Average Crush (inches):
Results Results
Average  Damage Closing Average  Damage
Force Energy KE Speed Delkay Speed Farce Energy KE Speed Delkka ¥
A B (pounds) (FtHbs) {rph) (rph) {mph) A B {pounds) ift*bs) ({mph) mph) b3ub1
Minimum | 62,7 ‘ | 61,2 ‘ | MiA | ‘ s i ‘ s | ‘ jA | | A ‘ Minimum ‘ s | ‘ s | ‘ HjA ‘ | 1A ‘ | MiA ‘ | MiA i | s |
Avg - 2 Shd, Deviations | 56.6 |[#= | [mia | [ | (00 | [ia | [mia | | vy -2 Std. Deviations | MiA | [a | [ra | [ma | [ra | [ | [mia |
Ava- 15, Deviations [ 76.2 | [ea.7 | [nia | [min | {00 | [ia | [mia | | ava-1std. Devietions | A | (e | [ia | [mia | [ma | [ | [ e |
Average | 95.5 ‘ | an.1 ‘ | MiA | ‘ s | ‘ s | ‘ A | | A \ Average \ s | \ A | \ s ‘ | HjA ‘ | MiA ‘ | MiA | | s |
Ava+ L std, Deviations [ 1154 | [1115 [ [mia | [min |[00 | [ia | [mia | | Avg+ 1 5td. Devistions | A | [mra | [ia | [mia | [ma [ | [min |
pERer (O e R R 1w 1 o | 1Mm o e 1 e 1 Mirm I e Wi 1 1 .
i =

Enter the vehicle data for Vehicle 2, either using AS LITE as shown, or via

MANUAL INPUT.
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| Basic Yehicle Search | NHTSA Test Selection | Advanced Yehicle Search | Force Balance |

[ Load previously saved comparisan ] [ Save current comparision ] [ Clear Al Data ][ Force Re-Calculstions ][ Print. ] - |
[ Select vehicle 1 From As Lite || vehidle 1 ManualInpot | Clear vehicle 1 Data | [ Select vehicle 2 From A5 Lite | vehicle 2 Manual Input [ Clear vehicls 2 Data |
2008 CHEVYROLET COBALT 2005 FORD EXPEDITION
' o i 2
Curb Weight (poundz): Lever Arm Distance {inches): m Curb Weight (pounde): | 5342 Lever Arm Disance (inches): | N8
H i H
| ity || ST ot |
Auto-Calculate Yaw Moment Auko-Calculate Yaw Mament
Angle CollForce toNomal (degrees): [0 | angle CollForee toNormal degrecs) | 0|
Impact Location Impact Location
Bl OFront (& side Orear (O 0ther No Damage Speed (mph): l:' O Frant Oside ORear O Other
Energy Crush Depth (inches]: Eneray Crush Depth (inches):
Auto-Calculate Energy Crush Depth RIS MEEQ:EWHB R Auto-Calculate Energy Crush Depth
Average | 9
Damage Length (inches): l:l (T Damage Length (inches): |:
Crush Profile Measurements: Maximum | 128.0 Crush Profile Measurements: I:l
Crush Spacing Std. Devation Crush Spacing
@ Equal (O Non-Equal @ Equal (O Non-Equal
Zone Arsa Zone Arsa Zone area Zone Area
Ezepih(X)) ?eptsh(g Ezenthh(v)) (DeDrEh(gg D(enih(x)) (Dengh(ig D(enih(v)) (Denrsh(sg
: Spating  Zome Area  (inches inches inches, inches Spacing  Zone Area  (inches inches inches; inches
c1(in.) CL{in.}
o S:| I e e B L e ) e IS [ B
oo & I [ 0 e 2 [ I N [ e
e S o e i
e s e i [ S ) e e e
e e
€7 {in.) C7 {in.}
o e e e | [ e el
e O G S e LG e
e E T T (0 i Wil i i s [ e D i
average Crush finchesy |14 | fverone Cnshinchesy [0 |
Results i Results
Average  Damage Closing | Average  Damage
Force Energy KE Speed Delkay Speed Farce Energy KE Speed Delkka y
A B (pounds) (FtHbs) {rph) (rph) {mph) A B {pounds) ift*bs) ({mph) mph) b3ub1
Minimum | 62,7 ‘ | 61,2 ‘ | i | ‘ s | ‘ s | ‘ A | | A ‘ Minimum ‘ s | ‘ s | ‘ s ‘ | 1A ‘ | 0.0 ‘ | Mi | | s |
Avg - 2 Shd, Deviations | 56.6 |[#3 | [mia | [mia |[00 | [mra | [msa | | vy -2 5td. Deviations | MiA | [ma | [ra | [ra |[o0 | [ra | [mia |
ava- 1ot Deviaions [ 76.2 | [ea7  |[ma |[wa |00 [[mwa |lma ] avo-1sudoeviations e (e [wa [[wa [[oe [[ma [ma ]
Average | 95.5 ‘ | an.1 ‘ | MiA | ‘ A | ‘ WA | ‘ [ | | A \ Average \ A | \ A | \ s ‘ | 1A ‘ | 0.0 ‘ | MiA | | ' |
Ava+ 1L std, Deviations [ 1154 | [1115 [ [wja | [min {00 | [mia | [mia | | Avg+ 1 5td. Devistions | & [ [mra | [mia | [mia [[0o | [ | [msm |
2.._ TR SRS PPV Hv:'vn‘ [T | Fonie 1Tan | Taara [T il A e Fera | Farras 1 Trara [T Tan [T | Fona 1 5 ~
I L1

At this point, we have Vehicle Year, Make, Model information, Curb
Weight, and Yaw Moment of Inertia values entered for both vehicles. We also
have the No Damage Value and Impact surface indicated for Vehicle 1.
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. 4N6XPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT

File Print Reporks  Settings Help  Reg To: 4N&XPRT SVSTEMS

| Basic Wahicle Sarch | MHTS Test Selection | Advanced Wehicle Search | Force Balance |

[ Load previously saved comparisan ] [ Save current comparision ] [ Clear Al Data ][ Force Re-Calculstions ][ Print. ] - |
[ Select vehicle 1 From As Lits || vehidle 1 Manwal Inpot | Clear wehicle 1 Data | [ Select vehicle 2 From A5 Like | vehicle 2 Manual Input || Clear vehicle 2 Data |
2008 CHEVYROLET COBALT 2005 FORD EXPEDITION
[ame | FPDOF [ss2 ] [FBOF M
= | ] Lever &rm Distance (inches): WA—J b wekte Gound [532 | Lever A Distance (inches): | Ni%
! A
Occupant + c:::l ::Z:E E:::::z lijl o loment of Inerts (b s \:lzws = Gecupant + ::Iu M\;v:;:t(;u;unr;dss; :I Yaw Moment of Inertia (b-ft-sec?):
. Auko-Caloulate YVaw Moment Auto-Calculate Yaw Mament
andle Coll Force to Normal {degrees): | 0 | single Coll Force ta ormal {degrees): J
Impact Location ——— | Impact Location
BolEsaosReeethE |:2 ] OFront (@ side Orear (O 0ther No Damage Speed (mph): [—5 1 @ Frant Oside ORear O Other
Energy Crush Depth (inches): | 11,66 Energy Crush Depth (inches):
Auto-Calculate Energy Crush Depth R e R Auto-Calculate Energy Crush Depth
Average | 95.8
Damage Length (inches): | 88 Minimum Damage Length (inches): | 50 J
Crush Profile Measurements: [7—i Maximum | 128.0 126.5 Crush Profils Measurements: D
Crush Spacing Std. Davatmn - -1.4 Crush Spacing
O Equal (& Non-Equal @ Equal (O Non-Equal
zone Area Zone Area Zone trea zone area
frisiisiiaies S R s e s R e )
; m Sparing  Zone Area  (inches pacng  Zone Area
o Em; IT: [zoo J[feo [oem [ese [t 1= ] |[1s0.00 |17z |[zse.3s |[19.44  |[ests67 |
cz (in.
| 0 o EeE e e
| O [0 0 [ o | e
' |:] [s300 |[mes0 |[rzz  |[smiss |[einz |[1seaes] I Il i I I |
5 (in.)
e [1o0 [[1sa00 |[7.78 | ueesr |[444e  [[eeseer | || i 1] I I |
| EI [0 |0 [ o o EE e
o O D
W 0 o e el e
s I oy i i ] I ) ) mw: e
Average Crush finchesy | 1166 | fverone Crshinchesy [0 |
Results Results
fwerage  Damage Closing fwerage  Damags
Force Energy KE Speed Delka Speed Farce Energy KE Speed Delkka ¥
A B ({pounds) (FtHlbs) {rph) (rph) {mph) A B {pounds) ift*lbs) ({mph) imph) b3ub1
Minimum|62.7 HGI.Z Hasa?z‘eu H41697.?9 H 19.7 HNIA ||NIA ‘ M\mmum‘GBZ.? H21?.4 H33372.su H17679.19 Hw.u HNM ||2s.u !
Ao - 2 Sk, Deviations | S6.6 H47.3 H26142‘93 H32972.10 H 17.5 HN;A ||NIA ‘ Avg - 2 5td. Deviations ‘ 573.0 H 155.9 stmz.ga H 15047.07 Hg‘z HNM ||23.7 |
#vg - 1 Std. Devlatluns|76.2 HGE.? Ha?ﬂms H4733&.1s Hzm HNIA ||NIA ‘ AvgrIStd.DEwatmns‘T‘lU.? H255.9 H37712.4s H19233.7s H10.4 HNM ||30.4 |
Averagelgﬁ.ﬁ HQD.I szazm Hﬁ17nﬁ.24 Hzm HNIA ||NfA ‘ Average‘EBZ.l HEE\E.D Hquazm Hzaam.ss H11.4 HNM ||36.Z |
Avg+ 1 Std. Dewanuns|1154 Hm‘s Hsoasxss H?sa?s.m Hzas HNIA ||NIA ‘ Avg+15td.DEvlatmns‘ 1009.0 H475.0 Hsosm.ss H27304.35 H12.4 HNM ||41.4 |
B R I IR e e e e s | G e e e e e e 1 .2
I 1

We now see that the No-Damage value and impact surface for Vehicle 2
have been input. Also input are the Crush Profile information for both Vehicle 1

and Vehicle 2.
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. ANGXPRT StifCales - Selected ¥ehicle: 2008 CHEVROLET COBALT

File Print Reports  Settings Help Reg To: 4MEXPRT SYSTEMS

Basic Vehicle Search | NHTSA Test Selection | Advanced Vehicle Search | Force Balance

[ Load previously saved compatison ] [ Save current comparision ] [Claar All Data ][ Force Re-Calculations ][ Print ]
[ Select Vehicle 1 From AS Lite ][ wehicle 1 Manual Input ][ Clear Yehicle 1 Data ] [ Select Vehicle 2 From A5 Lite ” Vehicle 2 Manual Input ][ Clear Yehicle 2 Data ]
2008 CHEVROLET COBALT 2005 FORD EXPEDITION
Curb Weight (pounds); | 3216 S - Curb Weight (pounds): | 5342 PDOF

Occupant + Cargo Weight (pounds): Occupant + Cargo Weight (pounds): |

Total Weight (pounds): Total Weight (pounds)):

angle Coll Force to Normal (degrees): | O angle Coll Force to Normal (degrees): | 0

Impack Location

) Front (&) Side O Rear ) Other

Impact Location

(&) Front ) 5ide O Rear ) Cther

Energy Crush Depth {inches): Energy Crush Depth {inches): | 3.

Wehicle 1 Crush Measurements
A B

Aubo-Calculate Energy Crus)

Auto-Calculate Energy Crusl

Average | 95.6 | 0.

E

(O Equal

i diny

usi_,
(&) Equal

Zaone Area Zone Area

Zone Area Zaone Area
Depth{x) Depth(x) Depth(y) Depthiy)

Depth(x) Depth(x) Depthiy) Depth{y)

e === Spacing §| Zone Area  Lnches) - (lnches1)r (inches) : {inches ) s 1 Spacing 'Znne Area & (inches) : (inches?) : {inches) (inches2) :
=== 2,00 1.00 0.33 | 0.33 1.33 1.33 | 150.00 1.72 | 258.33 19.44 2916.67

czing |1 = - - - L c2(in) |1 L L L - -
| 5.00 7.50 | 0,78 | 5,83 | 7.78 58.33 =

C3(n) |2 Y—= e e - C3(n) |

2 = -1 5.00 22.50 |2.48 .| 55.83 12,96 291.67

s L L Fa.

CYn) (S

Cloding

<10 {in.}

Bverage Crush (inches): |

| Awerage Crush (inches): EX

D Aamilden D Aamiilbem

There are two check boxes for each vehicle that may raise questions

AUTO-CALCULATE YAW MOMENT - When this box 1s checked, the Yaw
Moment of Inertia is calculated based on the following formulas and the
Total weight of Vehicle + Occupant(s) & Cargo.

If the Vehicle is a Van, SUV, Pickup, or has a curb weight greater than
8000 pounds, the Yaw Moment will be calculated as:

1.03 * Total Weight - 1343
Otherwise, the Yaw Moment will be calculated as:

1.03 * Total Weight - 1206

AUTO-CALCULATE ENERGY CRUSH DEPTH - When this box is
checked, the “ENERGY CRUSH DEPTH” field equals the AVERAGE
CRUSH field. When it is unchecked, you can enter some other value,

allowing you to quickly complete a “rough check” on someone elses
numbers without having to enter their crush profile.

ENERGY CRUSH DEPTH - This is the Crush Depth (C,,,) data field used for
the “RESULTS” calculations of b, (bSubl) and F, , (Average Force). When
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the Auto-Calculate box is checked, it is equal to the calculated Average
Crush from the crush profile you entered.

Note that in this example the Crush Profile CRUSH SPACING for vehicle
1 is based on NON-Equal spacing, where the CRUSH SPACING for Vehicle 2 is
based on Equal spacing.

The advantage of NON-Equal spacing over Equal Crush spacing is that the
measurements are better able to “describe” the crush profile of the vehicle by
catching the “inflection points™ in the crush profile.

Something else to note is that the Delta V and Closing Speed values are
N/A ... in order to calculate these values, you MUST input values for the LEVER
ARM for both vehicles, and have a value in place for ANGLE COL FORCE TO
NORMAL (DEGREES) for both vehicles.

Both of these values can be found in a variety of ways, one of which is
through the use of a CRASH 3 program.
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| Basic wehicle Search | MHTSA Test Selection | Advanced Yehicle Search \ Force Balance |

[ Load previously saved comparison ] [ Save current comparision 1 [ Clear All Data ][ Farce Re-Calculations ][ Print ] - |
[ Select Yehicle 1 From AS Lite ][ wehicle 1 Manual Input ][ Clear Wehicle 1 Data ] [ Select Wehicle 2 From A5 Lite ][ Yehicle 2 Manual Input ][ Clear Vehicle 2 Data ]
2005 FORD EXPEDITION
2 Curb Weight (pounds): BROR
Save i | () My Documents ¥ O @ m- Lever Arm Distance (inches): | Ni4
o L Occupant + Cargo Waight {pounds): D
C3Ccwin ot wegh (o |5 aus Moment of Tnertia (b-ft-sec): 4
(IGPPriv - Auto-Calculate Yaw Mament
angl  MyRecent | |CDMy Archives fngle Coll Force ko Normal (degress): D
Documents (HTML Impack Lacation
9 (C2)Symantec Mo Damage Speed (mph): | 5 @Frant Oside  Orear O other
C %my Ve Eneray Crush Depth (inches): | 3,00 |
Deskiop v Cad Zane —— )
My Data Sources Auto-Caloulate Energy Crush Depth
| | Web Easy
f |Z5)5canSoft PDF Professional 4
My Documents gzﬁf ':::ES o Jan Damage Length (inches):
— 22007 vehicle data 1
N % e - i::h Profile Measurements: | 2
O My Computer Sdva-poe (&) Equal (O Non-Equal
z 1 z A
N R | D(gauﬂtr??x)) (DEDE'?% Eéenntsv?v)) EEDFE»;%
0 q i 1= R0 FSP Tt Epa[mg Zone Area Inches, INChEs: Inches, INChes:
Ciin " N—_.) . File name: |05 _FORLC Ex<PEDITION, Save | fLiin) i | ‘ T || it ‘ | T ‘ | i ‘ | T |
c2(in ECEE Savesstype: | FoceBalance [* forcebalance) v [ cancel | ftmy |t | ‘ | | ‘ | | | 1
g : = | |
sy |[zz50 |[z#e |[sses [tz |[eatem | {iny L I i I I | |
C4in) 5 ; = 4y |0 : 3 1
e |[roas0 |[72r  |[sretes |[atrzs |[1eszee.3] i Ltl ‘ I] I] Il ; [ || |
. [om e[ | [ | T e e maE wah
cs?”; D B EEN N o E‘": [t!‘ I I I I I |
7 (in. ] cFiny [0 g
S I I i || I | | i i | | | |
o [m:“ Belso i b e 5 [‘:\ ez el
| 5 |
9 (i) catny [0
T I I { I I | \ I I I | I |
C10{in.} C10(in.)
Average Crush (inches); [ 11 Awerage Crush (inches): [ .00
Results Results
s e oy el et ey ey
A B (pounds) (ft*lbs) imph) (mph) (mph} A B {pounds) ift*lbs) (mph} imph) b3ub1
Minimum | 62,7 | | 61.2 \ | 33372.60 | ‘ 41697.73 i ‘ 13,7 | ‘ HjA i | 1A } Minimum ‘ 662.7 : ‘ 217.4 : ‘ 33372.60 i | 17679.13 ‘ | 10.0 } | MiA | | 28.0 i
Avg- 23t Deviations [56.6 | [#7.3 | [2e192.93 | [szomzi0 | [17s | [wa | [mia || awg-2std. Deviations | 5780 |[1589 | [ze14z.03 | [15047.07 |[a.2 | [mia |2
A - 1 5td. Deviations | 7.2 ‘ | 8.7 ‘ | 3771248 | ‘ 47333.18 | ‘ 21.0 | ‘ WA | | WA ‘ avg - 1 5td. Deviations ‘ 707 | ‘ 255.9 | ‘ 37712.48 ‘ | 19233.78 ‘ | 10.4 ‘ | oy | | 30.4 | @
< I 2

At this point, you have the A-B values necessary for a CRASH 3 analysis.
Saying that you have enough Post Impact information to complete a CRASH 3

analysis, it is suggested that you SAVE CURRENT COMPARISON and
complete your CRASH 3 analysis.

- J4NG PTthal Selelenghm _

008 CHEVROLET COBALT

| Basic Wehicle Search | NHTSA Test Selection | Advanced Yehicle Search | Force Balance |

[ Load previously saved comparison_| [ Save current comparision |

[Clear Al Data || Force Re-Caloulations ||

Frink |

[_Select vetice 1 From as Lite || wehide 1 Marual Tt | lear vehicke 1 Data |

2008 CHEVROLET COBALT

Curb weight (pounds): | 3216

Occupant + Cargo Weight (pounds): | 0

Total weight (pounds): | <15 | “v)

Angle Coll Force to Mormal {degrees): m

i

[ Select vehide 2 From As Lite | vehicle 2 Manual Input

[ clear vetide 2 pata |

2005 FORD EXPEDITION

ANGXPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT

The File (2008 CHEVROLET_COBALT_YS_2005_FORD_EXPEDITION_73752.Forcebalance) has been Saved to CriDocuments and SettingsiDaniel
YormhofiMy Documents2008_CHEVROLET_COBALT_YS_2005_FORD_EXPEDITION_73752.forcebalance.

Na Damage Speed (mph): | 2

Eneray Crush Depth (inches): | 11.66

QOFront  @side (O Rear

Q) Other

==fstance (inches): | A
brtia (Ib-Ft-sec): | $296.286

lculste Yaw Moment

Tlo Damage speed (mpn):
Eneray Crush Depth (inches): | 3.00

@ Front Oside  ORear () Other

As part of the SAVE you receive a confirmation that the data file has been

saved.
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| Basic Yehicle Search | NHTSA Test Selection | Advanced Yehicle Search | Force Balance |

l Load previously saved comparisan ] [ Save current comparision ] [ Clear Al Data ][ Force Re-Calculstions ][ Print. ] |
i T @ [ select Vehlfle 2 From a5 Lire | vehicle 2 Manosl nput | Clear vehidle 2 Data |
== ¢ Yehicle 2
Lock in: | (£} My Documents ¥ O % m- =
2)2005_FORD_MUSTANG_¥S_1387_CHEWROLET_CAPRICE_58401.forcebalance Curb Weight (pounds): |:| RROR ) —

Li\b |5] 2006 _FORD_MUSTANG_WS_1357_CHEVROLET_CAPRICE 66731 Farcehalance T E T G ’—‘ Lever Arm Distance inches): | WA |
MyRecent  ||*]2004_TOYOTA_PRIUS_YS_2003 EMl/_NS 3.0_48461 forcebalance " o e Vaw Mament of Tnertia (Ib-Ft-sec2):
Documents | 2003_BMw_S 3,0_¥5_2004_FORD_F350 SUPER DUTY_50782 forcebalance Tatal Weight (pounds)): | 0 = o

— |#) 2003_BMw_X5 3.0_%5_2004_FORD_F350 SUPER DUTY_-6-5-4-2-1-54044 forcebalance Qu.ogceiaiahalonert

7 5 R e - o Angle Col Force to Norml (degrees): D
Impact Location
e No Damage Speed (mph): l:' O Frant Oside ORear ) Other
——— Energy Crush Depth (inches): I\:Ifi 7777777777 J
_\J Auto-Calculate Energy Crush Depth
My Documents
gj Damage Lenath (inches):
My Computer CrushProfiie Measrements: ||
= m| k4 Crush Spacing
- File rame: |2008_cHEVROLET_CoBeLT vs_2o0s FoR % [ Open | ©Enual O on-Equal
- Zone frea Zone #rea
My Netwark  Files of tope: : ForceBalance [ forcebalance) ~ \ [ Cancel ] ] Depth(x)  Depth(x)  Depth(y)  Depth(y)
Spacng  Zonefrea  (inches)  dinchesd)  inches)  (inches?)
I | I I | | I | | | |
“"”’ | e e e | ]
] I | ] I | ]
s o sl | [ e e
B ] B B e ErlE ol
o EEE e EEaee e
o) - Bl e [ [ [ [
€6 n) i ! 1 1 ; | 1 I : i i
2o o o e EEEEaE e
s = A ey T [ o L [
Average Crush (inches): Awerage Crush (inches) [ /e
Results Results
Average  Damage Closing fwerage  Damage
Force Energy KE Speed Delkay Speed Farce Energy KE Speed Delkka y
A B (pounds) (FtHbs) {rph) (rph) ({mph) A B {pounds) ift*lbs) {mph) {mph) b3ub1
i I | | | | I | Hnimu | | | | | | I |
A - 2 S5td, Deviations | i | ! | E ‘ | ‘ : ‘ i i Avg - 2 Std, Deviations ‘ ] ‘ | ‘ i | ! | % | I | :
Ava - 1 St Deviations | I /| I] I || I| | | avg-15td. Deviations | I] [] I Il I i |
averse | | | | | i | | Average | I | | | | |[ |
A1va + 1 St Deviations | I || || [] I Il || v+ 1 5td, Deviations | | [] Il || I i
pEEre s | i , il il 10 10 ll 1] e o i T 10 10 i ] ] i 8

Once you complete your CRASH 3 analysis, you can come back, LOAD
PREVIOUSLY SAVED COMPARISON, and enter Values for the Lever Arm
for both vehicles, and change the Angle Col Force to Normal from “0" to some
other value if appropriate.
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. 4N6XPRHT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT

File Print Reporks  Settings Help  Reg To: 4N&XPRT SVSTEMS

| Basic Wahicle Scarch | MHTS Test Selection | Advanced Wehicle Search |+ Force Balarice |

[ Load previously saved comparisan ] [ Save current comparision ] [ Clear Al Data ][ Force Re-Calculstions ][ Prink. ] 4
[_Select vehicle 1 From As Lite || vehidle 1 Manual Inpot | Clear wehicle 1 Data | [ Select vehicle 2 From A5 Like | vehicle 2 Manual Input [ Clear vehicle 2 Data |
2008 CHEYROLET COBALT 2005 FORD EXPEDITION
PDOF . NS 1 PDOF =
b gt poundsy (216 l Lever &rm Distance (inches): |0 1 QTR [ | Lever Arm Distance {inches): | 0 |
Occupant + Cargo Weight (pounds): | | = ] Occupant + Cargo Weight (pounds): | | ——
L e Homent of Ineria (b ft-sec?): | 210649 | ' ! Haw Mament of Inerta (b ft-sec?): | 296,26 |
Takal Weight (pounds): | - Total Weight (pounds)): ‘ 5 | —
— Auto-Calculate Yaw Moment — Auto-Calculate Yaw Mament
angle Coll Force to Mormal {degrees): | [1} | angle Coll Force to Normal (degrees): \ 0 |
Impact Location Impact Location
BolEsaosReeethE | OFront @ side Orear (O 0ther No Damage Speed (mph): } @ Frant Oside ORear ) Other
Eneroy Crush Depth finches): [ 1166 | Eneray Crush Depth (inches): g .00 ]
Auto-Calculate Energy Crush Depth e U e R Auto-Calculate Energy Crush Depth
Average \ 95.8
Damage Length inches): [g | Minimum | 62.7 61.2 Damage Length (inches): ‘ 50 |
Crush Profile Measurements: | 7 | Maximum | 128.0 1265 | Crush Profile Measwrements: | 2 |
Crush Spacing Std. Devation | 19,6 -21.4 Crush Spacing
O Equal (& Non-Equal @ Equal (O Non-Equal
zone Area Zone Area Zone trea zone area
Ezepih(X)) ?eptsh(g Ezenthh(v)) (DeDrEh(gg D(enih(x)) (Dengh(ig D(enih(v)) (Denrsh(sg
_ Spacing  Zone Area  (nches)  (inches inches)  (inches: zone frea (inches)  (inches inches) (inches:
S |T:‘ e o2 e k= ihe | |[1s000 |[172 |[zmezz |[1as |[zsteer |
em ' e te e ! I I I | |
ChEE | | | |
S6) |: | .00 sz.so H2.43 H55‘33 " 12.96 H291.67 \ H || H H H |
S Ij ! 59.00 H?ga‘sn H7.27 Hs?gws !‘211.23 H 153245.3:‘ H H :| H H |
TS |
S |10:] [1000 |[1s000 |[7.78  |[ueesr |[4444  |[eeseer | | i 1] I I |
) |: | 5,00 \|25.Uu Ha.as Hss‘as !‘26‘67 Hsss.s? | I‘ || 1| \| ‘| |
o b e e EE e
= B | Bl B e
B { e g | | i i
Ci0iin.) % : g
Avwerage Crush (inches): ’_____J‘ Avwerane Crush (inches):
Results Results
fwerage  Damage Closing fwerage  Damage
Force Energy KE Speed Delka Speed Farce Energy KE Speed Dekka ¥
A B ({pounds) (FtHbs) {rph) (rph) ({mph) A B {pounds) ift*lbs) {mph) mph) bSubl
vinmum [627  |[6r2  |[as72e0 |[ae3nre |[197  [[186  [[zE@ | winimum (6827 |[217.4 | [ssa7ze0 |[1767300 [ 100 [[1t2 [[zo |
Avg-2id, Deviations [56.6 | [47.3 [eete2s |[awmeao | (178 [[187  [[288 | avg-zsidDeviations 5780|1589 | 2614203 | [15047.07 | [92 B B ]
Ava- 15t Deviatins (762 |[ea7 | [ar7izas | [a7ases |[2t0 [[197  [[an5 || avg- 1. Devitions 7407 |[2m5s  |[ar7izee [[1s23a7e (104 [[1te [[ams ]
Average | 958 |[s0.1 |[49z82.03 | | 6170824 | 240 |[222 |[s= | Average [882.1 | [3e3.0 || +ozse.0 | [zss07.es | 114 Vme = |
Avg+ 1 Std. Dewanuns|1154 Hm‘s Hsoasxss H?sa?s.m Hzas qu‘s !|39.3 } Avg+15td.DEvlatmns‘ 1009.0 H475.0 Hsosm.ss H27304.35 H12.4 Hm.s ||41.4 |
ST e e, e e e o R e e e e o e e e v
$ ; 52

This shows the Force Balance analysis with Lever Arm and Angle Col
Force to Normal values of “0", which will give the most conservative numbers
for the Delta V and Closing Speed values.
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4NGXPRT StifCalcs® Force Balance - Page 1 of 2

2008 CHEVROLET COBALT - Side Impact

sight (pounds): PDOF
Curb Wei .Er:rﬂw. 3216 Lever Arm Distance (inches): [ om)

Oecupant + Cange Weight {pounds):
Total Wei NE__R_:. T Yaw Moment of Inertia (lb-ft-sec2) [ 2106.a8 |

“Known" Stifness Values

A B
aveage [ s8] [ o01]
man [ 627] [ 612
580 Maximum ! !
sul. Devaton [ 106 [ 214]

Angle Coll Force to Normal {degrees):
Mo Damage Speed (mph):

elL)e

Energy Crush Depth (| 1166

:

Crush Profile Measurements:

Unegual Area Zone
Spacing Depth(x) Depthy)
{inches) {inches) (irches?) {inches)
€1 (inches) [_0.00] - it
[ 2o0][  1o0]]| 033] | 0.33] | 133 ] | 133]
(2 (inches) | L.00
soo] [ 7.50] | 078 | 5.83 ] | 7.78 | 58.33
otecte) L 20] — o ) 5 [ [ [
5.00 1250 248 55.83 12.96 201.67
¢4 {inches) [_7.00]
[ semo] [ 79650] | 7.27] [ s7ousa] [ 211.23] [168248.33 |
o) L] —m = I I I _
10.00] [ 150.00 7.78] [ 1166.67 ad.44 | [ 6666.67
6 (inches) [ 1000]
s00] [ 25.00] [ 333] [ 8333| [ 2667] [ 666.67
07 octs) L 00] —— —— —— I —
i e o | — I | —
R —| — I I I _
c10 finches)___|
Average Crush ...&!
Average Damage KE Closing
Results Force Energy  Speed DeltaV  Speed
A B {pounds) (f* ) (mph)  (mph)  (MPH)
[ 627 |  e12][ 33aras0|[ 4160779 10.7][ 186][ 20.8]
Awvg - 2 Stel. Deviations [ 566  a73][ as14293] 3wz 175][ 167 268]
Avg - 1 5td. Deviabons [ 76.2)[ es7][ 3771248 ar3ssas][ 2n0][ 107][ s1s
Average 958 oo1]] aoasz03|[ seizoe.2a]] 24| 222][ 358

Avg + 1 5td, Deviations | 1154 | 111.5][ eossiss|[ 7eo75.14][ 26.6][ 245][ 39.3]

Avg + 2 Std, Deviations [ 135.0][ 1329 7242113 ][ ooadas7][ 20.0][ 266][ s26]

Maximum | 128.0][  1265][ ese1213]] seoases|| 28.3] 260][ a1s]
hes) 708 k2 [3037.10]
Damage Centraid Depth (y) (inches) [ 17549 ] EX. Mass Ratio (gamma) [___100]

Area of Damage (inches?): [ 1002.50]

Damage Centroid Depth (x)

4NEXPRT StifCalcs® Force Balance - Page 2 of 2

2005 FORD EXPEDITION - Front Impact

Curb Weight { pounds): PDOF

Oecupant + Cargo Weight {pounds):

Lever Arm Distance {inches):

Yaw Moment of Inertia (tb-ft-sec?) [ a206.26 |

[ 531 ]
ol
[Cssaz ]
Angle Coll Force to Normal {degrees): [ 0.0]
Mo Damage Speed (mph): !
[Cs00]

2]

Energy Crush Depth

Damage Length |

Crush Profile Measurements:

Unequal Zone Area
Spacing  Zone Area  Depthix) Depth(x)
es)  {inches?)  (inches) (inches?)

it

C2 (inches)

/
2016.67

50.00 150.00 172 258.33 19.44

C3 (inches)

C4 (inches)

[Cs.00]
[Croo]
1
—1
s finches) [
]
]
[
I
[

Average Damage KE

Farce Energy Speed  Delta V
A B {pourids) (feHles) (mph)  (mph) BSub

Minimum 682.7 ][ 2174 3337260 aze7eae][ 100][ 112]] 280]

Avg -2 St Deviations | 578.0][ 1559 |[ 2614293 |[ 1so47.07][  eaz|[ 10a][ 237]
Avg - 15t Deviations 7407 2ss.0][ 3771248 1023378 104][ 11.8][ s04]
pverage | 8821 ][ 3630 a4v28203][ 23307.85][ mial[ 134]] 362]

Avg + 1 Std, Deviations [ 1000.0]|[  475.0|[ sossuss|[ 2730435 124 148][ 414]
Avg + 2 Std, Deviations [ 11251 ][ seos ][ 72e2013[ szezaz][ 132][ 10l 4s2]
Maximum | 10009 | ss6.2][ eas1za3 ][ soosasi][ 130]] 156 aas]

Darmage Centraid Depth (x) (inches) [ L72]
Damage Centroid Depth (y) (inches) [ 1044 ]
Area of Damage (inchest): [ 150.00 |

Eff. Mass Ratio {gamma)

1.00

ke [3720.1]

PRT Stffalcs licersed by 4KEXPAT Systems (wiw 4NEXPRT.com) to:
Serlal Number: 11R-0302015002301

Fegistered Owner: 4MEXPRT 515

4
Cwner: 4NEKPRT SYSTEMS

T SfCales(i) icersed by 4KGKPRT Systems (www.4NEXPRT.com)

Serlal Number: 11R-0302015002301

The printed output appears as shown above.
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. AN6XPHT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT
File Print Reporks  Settings Help  Reg To: 4N&XPRT SVSTEMS

Basic Yehicle Search | NHTSA Test Selection || Advanced Vehicle Search | Force Balance

[ Load previously saved comparisan ] [ Save current comparision ] [ Clear Al Data " Force Re-Calculstions ][ Prink. l L
[ Select vehicle 1 From As Lite || vehidle 1 Manwal Inpot | Clear ehicle 1 Data | [ Select vehicle 2 From A5 Like | vehicle 2 Manual Input [ Clear vehicle 2 Data |
Curb Weight (pounds): | 3216 PDOF Curb Weight (pounds); | 5342 PDOF
Lever &rm Distance {inches): | 20 Lever &rm Distance finches): | O
Occupant + Cargo Weight {pounds): | 0 Occupant + Carga Weight (pounds); | 0
‘Yaw Moment of Inertia (b-ft-sec?): | 2106.48 Yaw Moment of Inertia (Ib-ft-sec?): | 4296.28
Total Wweight (pounds): Tatal Weight (pounds)):
Auto-Caloulate Yaw Moment Auto-Calculate Yaw Mament
Angle Coll Force to Mormal {degrees): | 20 angle Coll Force b Normal (degrees): | 10]
Trpact Location Impact Location
Mo D Speed {mph}: | 2 -~ Py - ;|5 ~ ~ ~
SlEamces=eeh) OFront (&5ide Orear O 0ther N Damage Speed (ph) & Front Oside Orear O ather
Energy Crush Depth {inches): | 11,66 Energy Crush Depth {inches): | 3,00
Wehicle 1 Crush M it
Auto-Calculate Energy Crush Depth L= Auto-Calculate Energy Crush Depth
A B
Average | 95.8 90.1
Damage Length (inches): | 88 Minimum | 62.7 61.2 Damage Length (inches): | 50
Crush Profile Measurements: | 7 CErrw | 323 s Crush Profile Measurements: | 2
Crush Spacing Std. Devation | 19.6 21.4 Crush Spacing
O Equal @ Non-Equal @ Equal O Non-Equal
Zone Area Zone Area Zone Area Zone Area
Depthi:) Depthi) Depthiy) Depthiy) Depthi) Depthix) Depthiy) Depthiy)
S T Spacing  Zone Area  (nches)  (nches?h  (nches)  (inches?) o Spacing  ZoneArea  (nches)  (inthes®)  (inches)  (inches?)
z.00 100 0.33 0.33 133 1.33 150,00 172 256,33 19.44 2916.67
czingy |1 c2(iny |1
5.00 7.50 0.78 5.83 7.78 58.33
C3iin.) 2 C3 (in.)
S.00 22.50 2.48 55.83 12.96 201.67
cam) |7 C4 (i)
59.00 796.50 7.27 5791.83 211.23 168248.30
cs(in) |20 S5 (in.)
10,00 150.00 7.78 116667 44,44 BEGE.ET
Ce(ng |10 6 find)
5.00 25.00 3.33 83,33 26,67 666,67
C7ing |0 7 (in.}
CE(in.) 8 {in.)
Ca(in.) 9 (in.}
ciodin) C1odn.]
Awerage Crush (inches): Average Crush (inches):
Avetage  Damage Closing Average  Damage
Force Energy KE Speed Delkay Speed Farce Energy KE Speed Delkka ¥
A B ({pounds) (FtHbs) {rph) (rph) {mph) A B {pounds) ift*lbs) ({mph) mph) b3ub1
Minimum | 62,7 6l.2 389514.38 | 4722168 || 21.0 18.8 32,6 Minimum | 704.4 2315 39514.38 | | 1882267 | 10.3 11.3 28.9
Avg - 2 Std, Deviations | 56.6 47.3 2782072 | 37340.05 | 187 16.9 29.3 Avg - 2 5td, Deviations | 597.0 166.3 27820.72 || 1599058 | | 9.5 0.2 24.5
Awg - 1 Skd, Deviations | 76,2 68,7 4013275 || 53609.27 .22‘4 19.9 46 Avg - 1 5td. Deviations | 764.0 272,35 40132,78 | | 20495.86 || 10.7 1z.0 314
Average | 95.8 90.1 52444.84 | | 69880.73 | 25.5 22.6 39.1 Average 909.1 385.6 52444.84 | | 24880.92 11.8 13.6 37.3
Avg + 1 5td. Dewiations | 115.4 1115 6475689 | 86153.14 || 26.3 249 43.1 Awg + 1 5td. Deviations | 1039.3 503.9 6475669 | | 29183.63 || 12.8 15.0 42.7
L P P Pr= 1amn w7nco ac | [inmane al fann e aca P PP T==p P wwnce ne | [maena ae |40 a IrES e ~
< >

An illustration of what happens to the Delta V and Closing Speeds when
the Lever Arm and Angle Col Force are values other than “0" appear above.
These values should be compared to the printout previously discussed.

In short, the speeds are higher.

CLASS vs SISTER/CLONE Summary Comparison:

One of the purposes of going through building the CLASS vehicle, even
though there were Sister/Clone tests for the Cobalt, was to compare the CLASS
values to Sister/Clone values. Another purpose was to restrict the CLASS vehicle
to a 4 door vehicle only, and thus incorporate the B-Pillar “hard point™
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Looking at the two Force Balance analysis results again, we have -

Sister/Clone -

ANGXPRT StifCalcs® Force Balance - Page 1 of 2

2008 CHEVROLET COBALT - Side Impact

ANBXPRT StifCalcs® Force Balance - Page 2 of 2

2005 FORD EXPEDITION - Front Impact

Curb Wieight (pounds): [ 3216 ] POOF | over arm Distance (inches): [ 0.00] Curb Weight (pounds): [ 5342] PDOF | ever arm Distance (inches): [ 0.00]
Dccupant + Cargo Weight (pounds): [ 0] ! F okl Dccupant + Cargo Weight (pounds): [ 0] ) o]
Total Weight (pounds): [_3216 ] Yan Momeit of Inertia (Ib-flsec?) | 210648 Tolal Weight (pounds): |_5342] Yaw Moment of Inertia (Ib-flsec’) [ 420626
Argle Coll Force b Normal (degrees): [ 0.0] "Known" Stifness Values Angle Coll Force to Normal (degrees): [ 0.0
A B
Ho Damage Speed (mph): 201 wernge 18] i3] Ho Damage Speed (mph): |50
Energy Crush Depth {inches) E Minimum ! ! Energy Crush Depth (inches): E
Darnage Length (inches): [ 880 Mamum | 1688 ] | 1684 Darmage Length (inches): [_50.0]
Crush Profile Measurements: I Stel. Devation ! ! Crush Profile Measurements: _H_
Unegual Zone Area Zone Area Unegual Zone Area Zone Area
Spacing  Zone Area  Depthix)  Depth(x)  Depthy) Depthiy) Spacing  ZoneArea  Depthix)  Depth(x)  Depthly) Depthiy)
(inches)  (inches?)  (inches) (inches?) (inches) {inches?) (inches)  (inches?)  (inches) (inches2) (inches) {inches?)
¢ (inches) [_5.00]
200] [ w00 0.33] [ 033] | 133] [ 133 50,00 [ 150.00 ] | 172] [ 28833 [ 19.44] [ 201667
2 (inches) [ 100]
[ soo] [ 750 0.78] [ 5.83] | 7.78] [ s8.33] [ | [ | [ | [ | | | | |
i (inches) [ |
[ soof[ 22s0][ 248][ sse3][ 12906][ 20167] [ ] | ] | ] | ] | ] | |
ca finches) ]
[ sex0] [ meso]|[ 727 [ s7onsa] [ 21123 [168248.33] [ | [ | [ | [ | [ | [ |
s (inches) [
[ 10.00] [ 150.00] | 7.78] [ 116667 | [ 4444 | [ 6666.67] [ | | [ | | | |
e inches) [
[ soo][ 2s00][ 333][ 8333|[ 2667][ e66.67] [ [ ] | | I | I | ]
o7 finches) |
_ | [ | [ | [ | [ | [ | _ | [ | [ | [ | [ | [ |
| | | — | — — o) L —— —— —— —— ——
8 (nches) — — I I I _ (et — — I I I _
c10 finches) | c10 finches) |
Average Crush :_a_ﬁv! Average Crush :_a_amv!
Average Damage KE Closing Average Danmage KE
Results Farce Enersy  Speed  DekaV  Speed Results Force Enersy  Speed  DellaV
A B {pounds) (¥} (mph)  (mph)  (MPH) A B {pounds) (ft¥lbs) (mph)  {mph)  BSub
[ aaall ns|[ 1323ss0]] 172020s|[ 127][ 126 203 [ ssaa][  sas|[ 1323880]] 1015068 1.6 76][ 145
Avg -2 Std. Deviations [ 429 194 ][ 11seses ][ 1saomar]] 120][ 120][ 183] Avg- 2 Std. Deviations [ 319.7 [ 477][ uisesses][ sassas||  7.3][  7.2|[ 13a1]
Av - 1 5k, Deviations [ 72.2][ s6.8][ 3157560 ][ 3oess.38][ 193] 18.2][ 202 Avg - 1 Sk, Deviations [__657.7 ][ 20181][ 3157560 17030.31][ e8][ 110][ 27.0]
mversge [ 10105  wa2][ sis8225|[ easasas][ 246][ 227][ 364 average | oosa [ 3sso|[ sisea2s || aaozsa|[ mel[ 137][ 373
Avg + 1 5id, Deviations [ 1308][  1316|[ 7158800 soz20847][ 289 264 423] Avg + 1 5id. Deviations [ 1117.1 ][ ss2.2][  71sesg0|[ 3o9snsi][ 132][ 159][ 458
Avg + 2 Std, Deviations [ 1601 ][ 160.0][ o150555 [ 1130645 326][ 20.7][ 47.8] Avg + 2 Std, Deviations [ 1200.7 ][ 7881 ][ o1sus5s ][ 3767636 145][ 17.9][ s3.4]
Maximum | 1615 | 1684 ][ 9135500 ][ 113737.44][ 326][ 20.7][ 475] Maximum | 12076 | 7855 ][ 9135500 37506.26][ 1as][ 17.9][ s33]

Darnage Centraid Depth (x) (inches) [ 709
Damage Centroid Depth (y) (inches) [_175.49 ]

Area of Damage (inches?):

1002.50

k [(3037.10]
Eff. Mass Ratio (gamma) !

Damage Centraid Depth () (inches) [ 172
Damage Centraid Depth (y) (inches) [ 10.44]
Area of Damage (inches?): [ 150,00 ]

K [(a720.01]
Eff. Mass Ratio (gamma) !

AMENPRT SHfCals® llcersed by 4NGXERT Systems (wew 4NGXPRT.com) to:

Fgistered Cwnar: 4MEXPRT SYSTEMS

Serlal Number: 11R-0302015002301

AMEXPRT SHfCalcs® llcensad by 4NEXFRT Systems (wew. 4NEXPRT.com) to:

Fegistered Owner: 4MGKPRT SYSTEMS

Serlal Number: 11R-0302015002301
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and then we have

CLASS -

ANGXPRT StifCalcs® Force Balance - Page 1 of 2

2008 CHEVROLET COBALT - Side Impact

Curb Weight {pounds): E

Dccugant + Cargo Weight (pounds): [ 0]
Tolal Weight (pounds): [ 3216 ]

Angle Coll Force to Normal (degrees): [ 0.0
Mo Damage Speed (mph): !

Energy Crush Depth (inches): [ 1166 |
Darnage Length (inches):

Crush Profile Measurements: [ 7
Unegual

PDOF
Lever Arm Distance (inches): [ om]

Yaw Moment of Inertia {lb-ft-sec?) E

"Known" Stifness Values

A B
aerage [ 9s8] [ v04]
Minimum ! !
Maxifiim ! !

sud Devation [ 196] [ 214]

Zone Area Zone Area

Spacing  Zone Area  Depth(x)  Depth(x)  Depthly) Depthiy)

(inches)  {inches?)

{inches) (inches?) (inches) {inches?)

4NGXPRT StifCalcs® Force Balance - Page 2 of 2

2005 FORD EXPEDITION - Front Impact

i e PDOF
Curb Weight (pounds): [ 5342] Liver Arm Distance (inches): [ 0.00]
Occupant + Cargo Weight (pounds): [ 0] : T
Total Weight (pounds): H Yaw Moment of Inertia {Ib-ft-sec?) 4206.26
Angle Coll Force o Normal (degrees): [ 0.0]
Mo Damage Speed (mph): !
Energy Crush Depth (inches): E
Darniage Lengt : [Cs00]
Crush Profile Measurements: _H_
Unigual Zone Area Zone Area

Spacing  Zone Area  Depth(x)  Depth(x)  Depthly)  Depthiy)
(inches)  (inches?)  (inches) (inches?) {inches)  (inches?)

inches inches. I
Ct(nche) [_000] 00] [ woof [ 033] [ o33 133 [ 133] £ frcte) 50.00 00| [ 172][ 2s833|[ 1044 [ 200667
€2 (inches) [_100] €2 (inches) [_Lo0]
o] [ 7s0][  o7s|[  ses][ a7 seas _ | _ | [ | [ | [ | [ |
€3 (inches) I ¢ (inches) [
ms__ 250] [ 248] [ sse3|[  1296] [ 20167] [ ] | I [ I [ ] | ] | |
Ca (i c4 {inches) (]
s0.00 | [ 79650 [ 7.27] [ s70183] [ 21123 ] [168248.33 [ | | ] | ] | ] | | | |
5 i (5 (inches) C 1
[ 1000] [ 1s0.00] | 778 [ 116667] [ 4444 | [ 666,67 [ ] [ |1 |1 ] | il |
6 o6 finches) (]
[ 35.00] [ 333 [ 8333|[ 2667 [ 66667 [ ] [ ] [ ] [ ] | ] [ ]
i —t : I 1 |- (o) L —— —— =, I |-
E__._”_E_H_ | s S —  — o) L —— ——
S, _ ) — — 1 1 _ ) — — 1 1] I
c10 (inches) ] €10 (inehes) ]
Average Crush :_ﬁ_,mv! Average Crush :_a__mv!
Average Damage KE Clasing Average Damage KE
Results Force Energy  Speed DeltaV  Speed Results Force Energy  Speed  DeltaV
A B {pounds) (ftHbs) (mph)  (mph)  (MPH} A B (pounds) (ft¥lbs) (mph)  (mph) BSub
winimum [ 8271 e12][ 3337260 4160779 107 186][ 208 Minimum 6827 | 21741 33372600 wrereas|[ 10e][ 2]l 280

Avg -2 St Deviations [ 56.6][ 473

2614293 || 3207200][ 17.5][ 167][ 268]

Avg - 1 Std. Deviations [ 76.2][ 687 |

3771248 || a33sas]] a10][ 107][ 31s]

Average 95.8] oo

a0282.03 || 6170624 ][ 240][ 323 358]

Avg + 1 5td, Deviations [ 1154 1115 ][

6085158 || 7607514 ] 266 245][ ae3]

A + 2 Std. Deviations [__135.0][ 1329 ]

7242113 [ 9044447 [ 20.0][ 266][ 426]

Magimum [ 1280][ 1265 ]|

5801213 || se043se || 28.3] 260]] 4Ls]

Darage Centraid Depth (x) (inches) [ 7.09]
Damage Centroid Depth (y) (inches) [_175.49 ]
Area of Damage (inches?): | 100250

k [3037.0]
Eff. Mass Ratio (gamma) !

Avg - 2 Std. Deviations [ 578.0][ 1559 2614203 1s047.07][ 92| 10a1][ 237]

Avg - 15td. Deviations [__7a0.7][ 2559 |[ 3771248 ][ 1923378 104 118][ 304

mverage | 88210 363.0][ 4easa0a[ a3sozes][ 114 134][ 36a]

Avg + 1 5td. Deviations [__1009.0 ][ 475.0][ sossiss || 2730435 ][ 124 14| 414]

Avg + 2 Std. Deviations | 1128.1 590.6 7241113 31243.22 13.2 16.0 46.2

Maximum [ 20009 ][ 5552 eso12.13][ 3005381 13.0][ 156] 44.8]
ke [3rasa1]
Eff. Mass Ratio {gamma) !

Darnage Centroid Depth (x) (inches) 172

Damage Centraid Depth (y) (inches) [ 10.4a ]
Area of Damage (inches?): | 150,00

ANBNPRT SfCalcs Nicersed by dNEXPAT Systems (www.4HEXPRT.com) to:

Fegistered Owner: 4NEXPRT SYSTEMS

Serial Number: 11R-0302015C02301

ANENPRT EdfCalos licersed by SNSXPAT Systems {www 4NBXPRT.com) to:
Ragistered Owner: 4NEXPRT SYSTEMS Serial Number: 11R-0302015002301

Page 54 Printed on June 27, 2011

Copyright 2003-2011



Close examination of these two reports shows that, because the CLASS
vehicle was “tighter”, we have a narrower Closing Speed range with the CLASS
vehicle (26.8-42.6 mph) vs the Sister/Clone vehicle (19.3-47.6 mph). Yet the
Closing Speed based on the AVERAGE A-B values are very close

(Class = 35.6 mph vs. Sister/Clone = 36.4 mph)

You can, and will, achieve this agreement in data with practice. Further, the
confidence and experience you will gain with the Force Balance Module, and
input of the A-B values into your CRASH 3 program, will allow you to testify
with confidence when you have to rely solely upon a CLASS vehicle for stiffness
data.
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ESSENTIAL FORMULAS:

CRASH 3 Stiffness Value Calculations:

1 mph = 17.6 inch/sec

gravity = g = acceleration due to gravity

g =32.3 feet/sec”2  =386.4 inch/sec”2

KEES = Kinetic Energy Equivalent Speed (mph)

Av, = Speed(mph) * 17.6 = inch/second

Crush=C = crush depth used for calculations, in 4N6XPRT

StifCalcs® the Crush depth used could be the
minimum, average, or maximum depth = inches

Crush,,, = C,, = calculated average crush = inches
Weight =W = vehicle weight = pounds
b, = “No Damage Speed” - For FRONT and REAR Tests

initial assumption is 5 mph = 88 inch/second, for
SIDE Tests initial assumption is
2 mph = 35.2 inch/sec.

L = damage length (inch)

The KEES speed is calculated with the following formula:

KEES = ( [ W * SPEED2 ] / [ WBarrier + WVehicle ] )0.5

Barrier Closing

b, = slope = inches / [inch*sec]
Note - depending upon the author the unit notation could also
appear as [inch/second]/inch or 1/second.

b, =(Av,, - b, )/ Crush

test
“A” coefficient = pound/inch
A = Maximum force per inch of damage without permanent damage

A=(W*by*b; )/ (g* L)
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“B” coefficient = pound/inch’
B = Crush resistance per inch of damage width

B=(W*b,*b,)/ (g L)

“G” coefficient = pound

G = Energy dissipated without permanent damage
G=(A*A)/(2*B)

SMAC Stiffness Value Calculation:

“Kv” coefficient = pound/inch’
Kv = The linear spring constant for the increasing/decreasing loads of a
collision
Kv=(W=*b, *b,)/(g* L)

Test Specific Crush Factor (CF) Stiffness Value Calculation:

“CF” = unitless

CF = Crush Factor = Resistance to crush
CF = Avtest(mph) *Avtest(mph) / (30 * Crush/12)

Force Balance Calculations:

To perform an accurate Force Balance crush analysis, four things are
needed: 1) “good” stiffness coefficients for one of the vehicles, Crush profile
measurements from which the 2) area of damage and 3) depth of the damage
centroid from the damage face can be calculated, and 4) the angle the collision
force makes with respect to the damage face.

Additionally, to calculate Closing Speed and Delta-V’s, a PDOF Lever
Arm distance for each vehicle is needed.

Variables to be used in the formula notation are:
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D

o> A O W >
I

(x =
(1 + tan’e) =
Favg

Cavg -
F. =

CZ avg -
A =

B: =

L.

L
k
h
Y
\Y

Delta

Copyright 2003-2011

total damage energy (inch-pound)

stiffness coefficient (pound/inch)

stiffness coefficient (pound/inch?)

stiffness coefficient (pound)

depth of the damage centroid from the undamaged surface
area of damage (inch?)

damage length (inch)

collision force (pounds)

collision force normal (perpendicular) to the undamaged surface
(pounds)

angle the collision force makes with a line normal
(perpendicular) to the collision surface face (degrees)
magnification factor to adjust for a collision force that is not
normal to the undamaged surface (unitless)

average collision force (pounds)

average crush depth (inches)

average collision force for Vehicle 1 (pounds) - This is the
vehicle with the “best” set of A-B Stiffness values. It may be
EITHER the bullet or the target vehicle

average crush depth for Vehicle 2 (inches)

stiffness coefficient for Vehicle 2 (pound/inch)- This is to be
solved for by balancing against the calculated average collision
Force exerted on Vehicle 1

stiffness coefficient for Vehicle 2 (pound/inch?)- This is to be
solved for by balancing against the calculated average collision
Force exerted on Vehicle 1

damage length for Vehicle 2 (inch)

angle the collision force makes with a line normal
(perpendicular) to the collision surface face for Vehicle 2
(degrees)

Yaw Moment of Inertia (pound-foot-second?)

Radius of Gyration (feet)

PDOF Lever Arm Distance (inches)

Effective mass ratio - Gamma (unitless)

The change in velocity experienced by the vehicle in a Linear
Direction based purely upon the damage sustained (mph)
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Closing Speed = The speed at which the two “damage surfaces™ approached
each other just before impact in a Linear Direction based purely
upon the damage sustained (mph)

The general equation for calculating damage energy is:

E=[ (A + BR)*Ao + (A2*L)/(2*B) ] * (1 + tan’a)

One of the foundations of the Force Balance model is that collision forces adhere
to Newton’s Third Law which states: For every force exerted on a body by another
body, there is an equal but opposite force reacting on the first body by the second.
The average collision force can be calculated by:

Fue=[ (A +B*C.) *L]/2

where C... can be calculated by:
Cavg = AD / L

Crush measurements and energy calculations are based on a normal collision force.
When the collision force is not normal to the original undamaged surface, the angle
between the collision force and the normal (perpendicular) component needs to be
determined. To visualize this angle, refer to the diagram below.

The angle acts as a “magnification” factor on the calculated force, and is accounted
for in the (1 + tan®«) portion of the damage energy calculation. The good thing
about this angle is that use of a 0 degree angle (as in, no angle) results in the most
conservative energy values and thus conservative resulting speeds.

F=F_/cos«a

In terms of our A-B Stiffness values, the Force can be calculated as:
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The b, value for Vehicle 2 is assumed. The Force on Vehicle 1 has been calculated,
and because of Newton’s Third Law, is known to be the Force acting on Vehicle 2
as well. The weight, average crush, and Force angle a for vehicle 2 are all known.
Calculation of the b, is all that remains to be done in order for the A and B stiffness

F=[(A+B*C.) *L]/(2%*cos o)

values for Vehicle 2 to be calculated.

b, = -1*(W,*by) £ [ (W,*by)? - 4%(W,*Cpyp ) *(-2%g*F * cos ) 1" / [ 2¥(W,*C,,,,) |

Once b, for Vehicle 2 has been determined, the appropriate values are plugged in
to the formulas displayed in the CRASH 3 section above to calculate the A-B-G

stiffness values.

- AN6XPRT StifCalcs - Selected Yehicle: 2008 CHEVROLET COBALT

File Print Reparts  Settings Help Reg To: 4NGXPRT SYSTEMS

|Basc Vehick Search | NHTSA Test Selection | Advanced Vehide Search

| [ Load previoushy saved comparison_| |

Save current comparision

] [(Clear Al Data || Force Re-Calculations |

Pk |

| [[Select vehicle 1 From A5 e

vehicle 1 Manual Input

[ clear weticle 1 pata |

2008 CHEVROLET COBALT

Curb weight (pounds): | 3216

Occupant + Cargo Wweight (pounds): | 0

Takal Weight (pounds):
Angle Coll Force to Mormal {degrees): | O

Mo Damage Speed (mph): | 2

OFront  (@side (Orear (D 0ther
Energy Crush Depth (inches): | 11.66
Wehicle 1 Crush M it
Auto-Caloulake Energy Crush Depth i eag:emen *, 3
Average | 95.8 90.1
Damage Length (inches): | &6 Mirimum | 62,7 61.2
Crush Profile Measurements: | 7 Maximum | 128 126.5
Crush Spacing Std. Devation | 19,6 21.4
) Equal (&) Mon-Equal
Zone Area Zane Area
Depth{x)  Depthix)  Depth(y)  Depthiy)
—— l i {inches) {inches?) (inches) {inches2)
Cifn) |0 .Sp.ac.ln.g .Zone Erea - . - Hinikk
2.00 1.00 0.33 0.33 1.33 1.33
czin) |1 L L 1
i S.00 7.50 0.78 5.53 7.78 | 58.33
cain) |2 I L ! L
L S.00 22,50 2,48 55.83 12,96 | 291.67
c4fin) |7 — a— - = |
| 59.00 796.50 7.27 5791.83 211.23 | 165248.30
C5(n) |20 = 4k -
10.00 7.76 1168.67 44,44 | BEBE.6T
celn) |10 L B e HETTELE
..... 5.00 3.33 B83.33 | |26.67 | 666.67
c7in) |0 1L | |
sy |
cofn) |
cioding |
| Awerage Crush (inches): |
Average  Damage Closing
Force Energy KE Speed Delta v Speed
A B (pounds) (Ft*bs) {mph}) (mph} (mph)
Minimurn :. E\Z? 7 E\l:é T 3337266 ‘4“169.7-.79 I 19.‘7 N .lE.‘ﬁ = ZQE e
Avg - 2 Std. Deviations | 56.6 |47.3 |26142.93 | [3zg72.10 | [17.5 16.7 | 26.8
Awg - 1 Std, Deviations | .‘37712‘48 | 4733818 1 -IZI‘EI 19.7 31.5
Average | |[61708.24 | |

| Awg + 1 Skd. Deviations |

e A ed et [4amn

<

[=aan4 42

PDOF
Lever Arm Distance (inches): 0
‘¥aw Moment of Inertia (b-ft-sec?): | 2106.48
Auto-Caleulate Yaw Moment

Impact Location

| 76075.14

anddd a7 | [ann Er anc

[ Select vehide 2 From As L

Vehicle 2 Manual Input

| (clear veticle 2 bata |

2005 FORD EXPEDITION

Curb Weight (pounds): | 5342
Occupant + Cargo Weight (pounds): | 0

Total Weight (pounds)):

PDOF
Lever Arm Distance {inches): | O

Yaw Moment of Inertia (b-ft-sec¥): | 4296.28

Auto-Calculste Yaw Moment
Angle Coll Force ko Normal (degrees): | 0
Impact Location
o EEmEyD ezt fopsih |2 @ Front Oside  (ORear (O Other
Energy Crush Depth (inches): | 3.00
Auto-Calculate Energy Crush Depth
Damage Length (inches): | 50
Crush Profile Measurements: | 2
Crush Spacing
& Equal ) Mon-Equal
Zane Area Zone Area
Depth(xy  Depth(x)  Depth(y)  Depth(y)
{inches) {inches?) {inches) {inches®)
cifny |5 3pRGiNg . Zone Area LN weiod ¥ it
150.00 1.72 258,33 [ 19.44 | 2916.67
C2ingy |1 F E 1
C3 (iny)
C4fing |
5 (in.)
6 {in.)
C7 {in.)
Ca (i)
9 {in.)
ctofing |
Average Crush (inches):
Average  Damage
Force Energy KE Speed Delta v
A B (pounds)  (ft*he) tmph) tmph) BSub1
Winimum [ 652.7 | |217.4 | [sssrzeo | [17ereas [0 [z |[zso
Avg - 2 5td. Deviations | 578.0 155.9 26142.93 | | 15047.07 |22 101 23.7
Ava-15td, Devistions | 7407 | |25, | |srvizas |[1szssos |[w04 (118 |[s04
pverage | 882.1 383.0 114 |13.4 36.2
forg + 1 5td. Deviakions | 1009.0 || 475.0 12.4 14.8 414
- med Ao 1ane 4 can ian ien azn
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Zone Area =  Each Zone Area segment is calculated as
[ (Cn + Cn+1) / 2 ] * SpaCing

Zone Depth(x) =  Each Zone Depth(x) segment is calculated as
[(C)* +(C, * C,.) + (Cpi)’ 1/ 3% (C, + C,.y)]

Area Depth(x) =  Each Area Depth(x) segment is calculated as
Zone Area * Zone Depth(x)

Zone# = Thenumber of the zone segment - i.e. - the segment between
C, and C, would be 1, between C, and C, would be 7.

Zone Depth(y) =  Each Zone Depth(y) segment is calculated as
Spacing * [(-1)*(C,.y) + (-2)*(C,) + 3*Zone#*C, + 3*Zone#*(C,.,) | / [3 * (C, + C,.)]

Area Depth(y) =  Each Area Depth(y) segment is calculated as
Zone Area ¥ Zone Depth(x)

Average Crush = Ca =  Y[Zone Area]/L

Trapezoidal
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. AN6XPHT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT

File Print Reporks  Settings Help  Reg To: 4N&XPRT SVSTEMS

Biasic Wehicle Search | NHTS4 Test Selection | Advanced Vshicle Search i Force Balance ||

andle Coll Force to Normal (degrees): | 0 | fingle Coll Force ta Normal (degrees): | 0 | ~
5 Impact Location Impact Location
Mo BamaneSpecd (oh): [:lz OFront (3 5ide Orear (O 0ther No Damage Speed (mph): ls__:l @ Frant Oside  ORear ) Other
Energy Crush Depth (inches]: | 11,66 Energy Crush Depth (inches): | 3,00
Auto-Calculate Energy Crush Depth eI MEEQ:EWHB - Auto-Calculate Energy Crush Depth
Average | 95.8
Damage Length (inches): | 88 o Minmum | 62.7 6.2 Damage Length (inches): | 50
Crush Profile Measurements: | 7 Maximum | 128 [1z65 Crush Profile Measurements:
Crush Spacing Std, Devation | 19.6 1.4 R
O Equal @ Mor-Equal : :I ® Equal O MoreEqual
zone Area Zone Area Zone trea zone area
o e L e
; ~ Spacing  Zone drea  (nches ~| Spadng  Zone Area
it |?: [zoo [zmo [eam [ |[tam |[1m ] Sl |T:I [ |[som |[i7z [zes [ |[mwer |
e :l | 500 H?ED Hn.?a HE.Sa H?.?a Hsa.aa ‘ () !:l‘ H || H H H |
n) |z 3 [
A | - | [ o [ o B e
. isg.un |[os50 |[7ez |[smoiss |[z112 |[1se2e83] i |:|‘ I Il Il I I |
in) |20 I
b :]!10.00 |[15000 |[7.78  |[uees7 |[444s  |[[eeseer | ) |:|‘ I I Il || I |
O e | T [ e i s It i i
c7in) | ; 1 CFing |
oy G L itd” el
o & B e e ] g = o o
| i i i i i | o \ | | | I i |
ciodin.) l:l clodn.) | !
awerage Crush finchesy [ 1166 | fverone Cnshinchesy [0 |
Results Results
Average  Damage Closing fverage  Damage
Force Energy  KESpeed  Delka¥  Speed Force Energy  KESpeed  DekaV
A B ({pounds) (FtHbs) {rph) (rph) {mph) A B {pounds) ift*bs) ({mph) {mph) b3ub1
Minimum|62.7 HGI.Z Hasa?z‘eu H41697.?9 H 19.7 H 18,6 ||29.a ‘ M\mmum‘GBZ.? H21?.4 | |s3a72.60 H17679.19 Hw.u H11.2 ||2s.u |
avg-2 i, Deviations [ 56.6 | [#7.3 | [eeta2es | [semaan | (175 (187 [[z8 | } Avg- 2 5td. Deviations | 578.0 | [ 1555 | [26142.93 | [15047.07 | [5.2 i s |
fvg- 1 Std. Devlatluns|76.2 HGE.? Hamzﬂs “47338.16 Hzm H 19.7 ||31.5 ‘ | AvgrIStd.DEwatmns‘T‘lU.? H255.9 H37712.4s H19233.7s H10.4 Hn.s ||30.4 |
Average | 95.8 |[s0.1 |[49z82.08 | | 61708.24 | 240 |[z22 |[s= | Average (8821 |[3s3.0 || +ozse.0s | [2sa07.es |[1L4 [ e |
avg+ L otd, Deviations [ 1154 [1115 [ [cossige | [7eoms.ie (286|245 |[383 | avg+ s peviations 10030 (4750 |[eoesise |[27aoeds (124 (146 |[414 |
Avg+25td. Deviations (1350 |[1329  [[7zez1.13 | [opasa a7 | [0 [[2ze8  |[428 ] fvg + 25, Deviations | 11251 | (306 | [7zaz113 | [21szees ([0 ([1e0 [[4e2 |
madmum [1260  |[1265  |[esaizi3 |[sensnce (283 [[ze0 [[a16 | maximum [ 1090.9  |[ss5.2  |[eesiza3 [[somszel [[120 [[156  |[#8 |
& Centroid Depth () (inches): \_?.DB k2 LSDS?JD ‘ & Centraid Depth () (inches): |-1‘72 k2 | 3729.11
& Centroid Depth (4 (inches): | 175.48 Eff. Mass Ratia (gamma) & Centroid Depth ) (inches): EFF. Mass Ratia (gamma)
Area of Damage (inches?): | Area of Damage (inches?):
Load previoushy saved comparison_| | Save current comparision ]
< Pl

For Each KNOWN A-B pair, the Following is calculated:

Average Force,
E

KE Speed
ki ?
Y1

Average Force,
Vehicle 2 b,

[(30 *E)/wi]

[([L/(W./g)
k?/ (k?+h?)

Average Force,

0.5

]0.5)* 12 ]2

F=[(A+B*C.) *L]/(2%cos o)
[ (Al + B, )-(1)*AD1 + (A1 Z*Ll)/(z*Bl) ] * (1 + tanzocl)

CTE(WoAby) £ [ (Wo¥by)? - 4% (Wo*Cone) *(-2*2*F * cos @) 1%/ [ 25(W-*Cauy) ]

A,
B:
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(Wb, *b;)
(W:*b, *b,)

/(g*thest)
/(g*thest)
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G = (Az*Az)/(z*Bz)
E- [ (Az + B: iz)*ADz + (Azz*Lz)/(z*Bz) ] * (1 + tanzocz)
KE Speedz = [(30 * Ez) / W2 ]0'5
2 [([La/ (w2 / @)]°%)*12 |2
vs - k/(k’+hd)

If a PDOF Lever Arm distance and Angle between the Collision Force and Normal
Force have been entered, the following speeds can be calculated:

Delta V, = [ 2*y*(E, + E,) / (W/)*(1+((v*W,/g) / (v,*W,/g)))]"* * 3600/5280
Delta V, = [ Delta V, * (W,/g) / (W,/g)]
Closing Speed = [ (Delta V, * (5280/3600) / y,) + (Delta V, * (5280/3600) / y,)]* 3600/5280

.. AN6XPRT StifCalcs - Selected Vehicle: 2008 CHEVROLET COBALT,

File Print Reports  Settings Help Reg To: 4MEXPRT SYSTEMS
Basic ehicl Sosrch | HHT5A Test Selction | Advanced Vahicl Search || Force Belance s i s s
Awerage Crush {inches): Average Crush {inches): [
Results Results
Average Damage Closing Average Darmage
Force Energy KE Speed Delta ¥ Speed Force Energy KE Speed Delta ¥
1 B {pounds) iftHlbs) {mph) {mph) {mph) & B {pounds) iftHlbs) {mph) {mph) bsubl
Minimum | 62.7 61.2 3337260 | | 41697.79 || 19.7 18.6 29.8 Minimum | 682.7 217.4 3337260 || 17679.19 || 10.0 1.2 28.0
Avg - 2 5td. Deviations | 56.6 47.3 2614293 || 32972.10 || 17.5 16.7 26.8 Avg - 2 5td. Deviations | 578.0 155.9 2614293 || 15047.07 || 9.2 0.1 ZELT
Avg -1 5td, Deviations | 76.2 68.7 377iz.48 || 47336.18 || 210 19.7 315 Awg - 1 5td, Deviations | 740.7 255.9 3771248 || 19233.78 || 10.4 1.8 30.4
Average | 95.8 90.1 49282.03 | 61706.24 || 24.0 22,2 3.6 Average | 882.1 363.0 49262.03 | | 23307.85 11.4 13.4 36.2
Avg + 1 5td, Deviations | 115.4 111.5 60851.58 | | 76075.14 || 26.6 245 9.3 Avg + 1 5td, Deviations | 1009.0 475.0 60851.58 || 27304.35 || 12.4 14.8 41.4
Avg + 2 5td. Deviations | 135.0 132.9 F2421.13 | | 9044447 || 29.0 26.6 2.6 Avg + 2 5td, Deviations 1125.1 590.6 F2421.13 || 21326.45 || 10.9 16.0 46.2
Maximum | 128.0 126.5 eg912.13 | [se04ses | 283 26.0 4.6 Maximum | 1090.3 555.2 68912.13 || 30053.81 || 13.0 15.6 44.8
& Centroid Depth () {inches): | 7.09 k® | 3037.10 & Centroid Depth (x) (inches): | 1.72 k2 | 3729.11
& Centroid Depth (v} {inches): | 175,49 EFf, Mass Ratio (gamma) | 1.00 & Centroid Depth (y) (inches): | 19.44 EFF. Mass Ratio (gamma) | 1,00
Area of Damage (inches2): | 1002,50 Area of Damage {inches2): 150.00
[ Load previously saved comparison ][ Save current comparision ]
~
< >

>

Damage Centroid depth(x) =
Damage Centroid depth(y)
Area of Damage = L*C

= Y [Area Depth(x)] / Y.[Zone Area]
= Y [Area Depth(y)]/ Y [Zone Area]

avg

I
<
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Selected References:

For the formulas used to calculate the Yaw Moment of Inertia, we refer you to
SAE # 881767, “Vehicle Inertial parameters - measured values and
approximations” by W.R. Garrott, M. W. Monk, and J. P. Chrstos

For more information on the Force Balance process, we refer you to:
"Balancing Collision Forces in Crush / Energy Analysis" by Nathan
Shigemura and Andrew Rich available from the IPTM Webstore
http://www.iptm.org/webstore/ under Crash Investigation Publications.

Several SAE papers discuss the Force Balance method, among them -
970942 / 1999-01-0079 / 2005-01-1188 and 2005-01-1205.

For more information on Crush Energy calculations, as well as Accident
Investigation and Reconstruction calculations in general, we refer you to:
Fundamentals of Traffic Crash Reconstruction Volume 2 of the Traffic
Crash Reconstruction Series by John Daily, Nathan Shigemura, and
Jeremy Daily available from the IPTM Webstore
http://www.iptm.org/webstore/ under Crash Investigation Publications.
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