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component mass

part mass

material

manufacturing process

vehicle size (L, W)
powertrain type
base fuel consumption

Understanding how it works

Design Advisor

Black Box

Vehicle
Mass

Cost
GHG
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Importance of Mass

material
cost
% equipment and
tool cost
Mﬁss is energy
primary consumption

determinate of: o
resizing
subsystems

= material production
éﬂ% and recycling GHG

Questions to answer:
What is mass for a typical vehicle given length and width?

How does powertrain selection influence vehicle mass?
What is mass of materials for vehicle?

How does a change in component mass affect other subsystem’s mass?

How can component mass be scaled to ‘fit’ a vehicle?
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Design Advisor Solution Map

o)’WorldAutoSteeI

Resize Compare
nominal vehicle vehicles

Sensitivity
analysis

Component

technology
for component

change

3a-Input 3-Resize 4-Vehicle Vehicle mass 5-
nominal component nominal comparison savings Sensitivity
vehicle and part data vehicle for summary analysis

competitor
component
'..'O‘ * * [6:})3 w Cost for part  Cost savings @
for resized eoee
subsystems
2-Size 3b-Scale
powertrain for component for
nominal nominal
vehicle * Environment
impact

@ Material Use Recycle
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Estimating overall vehicle mass

'+)) WorldAutoSteel
Select vehicle type: Sedan/Hatchback =l
Vehicle Size: Overall length (m)l 4 700_[ width (m) 1.800
Number of Passengers 5 Input subsystem material composition for nominal vehicle below
Cargo Mass (kg)| 100.00
Std. dev. below average curb mass 0 Reset material fractons to defaults |
Powertrain type —_
Vehicle . How is 5
type= vehicle curb mass and |2 g g %%
Subsystem  User . i g S g €
Mass Defined | Nominal GVM estlmated? g E E E 3 3 A
. . - @ o o 4
Fraction of  enter | Vehicle g % § & 5 _g 7 & & £
Subsystem Curb Mass _mass | Mass L 3 § 5 S = @& S5 6 4
4® Body Non-structure 292.89 :
P Body Structure 325.91
‘ Front Suspension 70.35
v Rear Suspension 63.17
- Braking 4594
* Powertrain 265.61
- Fuel & Exhaust 5743
- Steering 20.10
. Tires & Wheels 93.32
* Electrical 66.0
Cooling
“ Bumpers
Closures
Battery (electric car)
Vehicle Curb Mass (kg)| 1435.75 Ferrous 568 24 M 21 0 86 MO 29 68 6 o0 0 8 w2 0 0 9
Passenger mass (kg)| 340.19 Aluminum 040 015 001 0.01 000 001 040 0.02 005 0.05 0.00 000 0.06 0.11 0.00 0.00 0.0
Caﬂgo Mass (kg} 100.00 Copper rotalz for groupz-mazs kg | 963 a 0.00 9
Gross Vehicle Mass (kg} 1875.94 Magnesium totals For groups-fraction | OLET 0.07 0.00
Test Welght=Curb+h‘.'o passengers (Lb) 3465.28 g::{sc ferrous  Aluminum Magnezium Polyn
L
Other
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Plan View Area Describes Vehicle Size

Plan View Area 9 m?
1950
8 m2 L X 4
1900 ";'SUV
7 m?2 .
1850
Overall A
width 1300 o \ 8
(mm) . q Midsize
1750 C class
6/m?2 oo
1700 ° Compact,
1650 A class
3500 4000 4500 5000
Overall length (mm)
B-Subcompact D-Midsize
A-Mini/micro 4 passengers  C-Compact 5 passengers
2-4 passengers 5" passengers

Suv
Porsche
Volkswagen
BMW

Volvo

Mercedes

Compact
Volkswagen
Opel

Audi

BMW

Ford

Mid Size
Audi
Mercedes
BMW
Volvo

Peugeot

Cayenne
Touareg
X5

XC90
M-Class

Golf V
Astra
A3
1-Series

Focus

A6
E-Class
5-Series
S80

607
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Benchmark Curb Mass Data

2500 Suv
curb mass = 228.93Area+¢&
.
Sedans/Hatchbacks ¢
2000 curb mass = 169.87Area+¢ .
&~N(0,132kg)
Fka benchmark vehicles
Curb Mass R2 = 06239 AAO
(kg) . A * suv
1500 “me,Ca 4 Mid Size
08.9%0 ©
i .25356 ¢ ® Compact
%@ OOO' ) © > Sedans/hatchbacks, a2macl|
1000 R
o o FSV PHEV40
® FSV FCEV
500
® FSV BEV, PHEV 20
0
0.00 2.00 4.00 6.00 8.00 10.00
Area (m?)
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Adjusting nominal vehicle mass for technology/timeframe

Curb Mass
(kg)

sedans/hatchbacks
M=ot prAte

' expected mass of

_car with area A,

Area (m?)

mass of car with light
weighting technology
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Curb Mass to plan view area relationship

2500
Sedans/Hatchbacks
2000 curb mass = 169.87Area+¢&
&~N(0,132kg)
(kg) . e
1500 “mo °oa
08.°% oOO
680 ©
© !OO 0 o0 O
o ° -/ o
1000 ) %.8 Ce
measure of | -1o.°
light | -20
500 weighting J -3¢
no 4o
0
0.00 2.00 4.00 6.00 8.00
Area (m2)

Fka benchmark vehicles

¢ SUV
A Mid Size
® Compact
> Sedans/hatchbacks, a2macl|

FSV PHEV40
® FSV FCEV

® FSV BEV, PHEV 20

10.00
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The math

Curb mass

Meure = Bo + BiAeian +€

where

Mcurg  =estimated curb mass (kg) *

A .y =Plan view area of vehicle (length x width) (m?)
By B, =coefficients estimated by regression

g =residual error N(0,0)

*base gasoline IC, Sedan/hatchbacks, FWD, BFI
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Mass Estimation: Size and mass comparison

unit Toyota IQ unit Toyota Yaris
length mm 2985 length mm 3810
width mm 1552 width mm 1694
height mm 1480 height mm 1524
manufacturers mass kg 885 manufacturers mass kg 1061

estimate: 786 1095

unit Daimler Smart Fortwo unit Honda Fit
length T mm 2695 length mm 4105
width mm 1559 width mm 1694
height mm 1542 height mm 1524
manufacturer's mass kg 820 manufacturers mass kg 1129

713 1180

unit Suzuki Wagon R " unit Suzuki 2008 SX4
length mm 3295 . length mm 4135
width mm 1395 width mm 1755
height mm 1640 height mm 1605
manufacturers mass kg 855 manufacturers mass kg 1271

780 1232
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Determining mass of subsystems
Curb Mass

Meurs = ﬁo + ﬂl APLAN

Body Non-structure '@

Body Structure

Front Suspension
Rear Suspension

Braking
Powertrain =
. Fuel & Exhaust —
Steering —
Tires & Wheels
Electrical Cooling =g

Bumpers Closures % ﬁ
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Estimating mass for each subsystem

+)) WorldAutoSteel
Select vehicle type: Sedan/Hatchback j
Vehicle Size: Overall length {m)l 4 700.[ width (m) 1.800
Number of Passengers 5 Input subsystem material composition for nominal vehicle below
Carge Mass (kg) 100.00
Std. dev. below average curb mass 0 Reset material fractons to default ]
Powertrain typef mternal ! ~
Vehicle | PP . How Is 5
type= vehicle subsystem : g g 3%Z
Subsystem  User . E g S = =
Mass  Defined | Nominal mass estimated? FEESS 33 1
Fraction of  enter g i g £ B g 28 & 3
—____Subsystem ___ Curb Mass _mass £ a3 8 N R
4® Body Non-structure 50 :
o Body Structure
Front Suspension 7035 |m
<y Rear Suspension 63.17) |m
. Braking 4594 @
* Powertrain 26561 |
X Fuel & Exhaust 5743 |m
- Steering 2010 |
. Tires & Wheels 93.32| |mm
» Electrical 66.04| ™
Cooling 8771
“ Bumpers 3159 I
Closures 6461 =
Battery (electric car) 0.00 |
Vehicle Curb Mass (kg)| 1435.75 Ferrous S68 24 1l 21 0 86 WO 29 68 66 0 o0 8 w2 0 0
Passenger mass (kg)| 340.19 Aluminum 040 015 001 001 000 001 040 0.02 005 0.05 0.00 0.00 006 0.11 0.00 0.00 O
Cargo Mass (kg) 100.00 Copper rotals for groupz-mazz kg | 963 a1 0.00 9
Gross Vehicle Mass (kg) 1875.94 Magnesium totalz For groups-fraction | 0BT 0.07 0.00
Test Weight=Curb+two passengers (Lb)| 3465.28 g:;sc fetrouz  Aluminum Magneziom Polyd
Other
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Subsystem mass for 66 Sedans/Hatchbacks

Subsystem Mass

Curb Mass Internal Combustion —Gasoline
FWD, BFI
Q X
(%) ®) @)
N & & > S @ S
& & & o @ N <\ & &P &
o OQQ @Q 2 F @Y O@Q & & &
S (’\‘% fb‘6 G 4 K 2 & © &@0 <°
Q Q @ o 4 o\
< <&
-I- mean *+ 2o
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Mass Estimation Conventional TFWD, BFI, gasoline IC

(Curb mass)=p, (plan view area) + £, )

Vehicle

sLength

*Width

of e "0 3 4 3 g 0 12

yP foot print
area
(L x W)

(subsystem mass)=g¢, (curb mass)

0.204  pody Non-structure*

0.227

0.049

0.044

0.014
0.032

0.185

0.040

0.065

0.046

0.027

0.022

0.045

body structure @

I
front suspension . 1

rear suspension J\J

steering ,\{,ﬁ
braking gﬁj
powertrain
fuel/exhaust k)éc—
tires/wheels ®
air conditioning 3\%
electrical ;f:
bumpers Q&j
closures ﬁ
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The math

Subsystem Mass

_¢1 ] i m, |
5 = /- mCURBa = .
_¢n _ _mn _
where
@, =mass fraction relative to curb mass for subsystem i

for the reference vehicle (1C gasoline), 2¢=1
for other powertrain types, 2@ may be smaller or larger than one

Meurg  =CUrb mass (kg)
m, =subsystem mass (kg)
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Adjusting subsystem mass for specific powertrain technology

Select vehicle type.:

Vehicle Size: Overall length (m)
Number of Passengers

Cargo Mass (kg)

Std. dev. below average curb mass
Powertrain type

Vehicle
type=
Subsystem  User
Mass Defined
Fraction of  enter
Subsystem Curb Mass  mass

| sedan/Hatchback 7|
4700 width (m) 1.800
5
100.00
0

Battery Electric- 155

rang:l

)

Nominal
Vehicle

How does powertrain
selection change
subsystem mass? 5

o)) WorldAutoSteel

Input subsystem material composition for nominal vehicle below

Wl i R

Auminum Cast
opper
Magnesium Cast

: Magnesium Wrought

- (Castlron

Glass
Plastic
CFRP
GFRP
Rubber

4® Body Non-structure 251.26 o
=g Body Structure 297.20 [
{4 Front Suspension 55.99
oV Rear Suspension 48.82|| |m
. Braking 53.12|| m
- Powertrain 156.50(| |——m
X Fuel & Exhaust 0.00
- Steering 2010 P
. Tires & Wheels 78.97|| =
b Electrical 66.04|| |
Cooling 3877 P®
“ Bumpers 3159 P
Closures 50.25(| ™
Battery (electric car) 316.91|| Je—
Vehicle Curb Mass (kg) [L—465-84 Ferrous 45¢ 153 88 1 0 0 103 23 4 6 0 O 1 W0 0 0 48
Passenger mass (kg)| 340.19 Aluminum 031 041 0.01 001 0.00 0.00 0.07 0.02 0.03 0.05 0.00 0.00 0.05 0.05 0.00 0.00 0.03
Cargo Mass (kg) 100.00 Copper totals for groupz-mazs kg T48 T 0.00 13
Gross Vehicle Mass (kg) 1905.71 Magnesium totals for groups-fraction | 051 0.05 0.00 012
Test Weight=Curb+two passengers (Lb)| 3530.90 S:Sls ferrous  Aluminum Magnezivm Polymer
stic
Other
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Subsystem Changes for Powertrain Technology

Internal Parallel Hydrogen Fuel Plug-in Hybrid Battery
combustion Hybrid Cell Electric Electric

a0

T )
= Q8080 DD_WDDiDD "

Bl B 1> g B o

=g
N - -~ = - 4
IC-G IC-D
Functional changes relative to Internal Combustion-Gasoline

Base scombustion smotor+IC smotor smotor+IC smotor
subsystem  severity sregenerative «fuel cell sregenerative braking sregenerative
masses *noise braking sregenerative *battery size braking
isolation braking sinterior trim *battery size
spressure tank adjustments sinterior trim
adjustments
simproved

noise source
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Mass Estimation Other powertrain types

Changed IC-G IC-D HEV FC PHEV BEV
relative to IC-G O mile 40 mile
ﬂ Body Non-structure 0.184 0.175
0.204
Body Structure 0.207
\2 T 0.227 0.237 0.232 oo
_g Front Suspen5|0n 0.049 0.059 0.059 0.034
Rear Suspension | 2> = L
Braking 0.032 0.037 0.037 0.037
0.125
Powertrain
0.185 0.000
FlJe| & Exhaust 0.040 D.220 0.220 0.215 0.029 0.035 0055
Steering ot .045 0.045 0065
Tires & Wheels | 0.065
i . 0.046
Electrical Cooling [2027 0.035
Bumpers i ~0.184
Closures [ 0.045 | _ _ |—— 1. —— I — _ [Cggae 1 1 | _.
~0.057
Relative to trend line mass 1.00 x 1.06 1.06 1.06 1.003 1.058 1.026
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Battery Sizing

R
p § Li-ion technology
\ == \ Battery Battery Power
_ o Mass (kg) (Wh)
® 60000
350
Nissan Leaf Battery Module 300 iAF 50000
Power required
250 40000
P =0.0623A. -R-M
BATTERY F CURB 200 . 30000
Pearrery  =required battery power (Wh) 150 toom
A =vehicle frontal area (m2) 100 prgy R | 20000
_ . 40 mi
R =range with fully charged battery (km) . /T 10000
Mcurs  =Vehicle curb mass (kg) PHEV,, . —
0
Battery Mass 0 500 1000 1500 2000
Curb mass (k
m _ PBATTERY ! (kg)
BATTERY —
DENSITY Battery mass
BEV 20-22 % curb
Mgarrery =Dattery mass (kg) PHEV,, 5.1-5.6 %
. 40
epensiTy  —battery energy density (Wh/kg) PHEV,, ~ 2528%
. . — 2.03 m2<A.<2.24 m?
for Li-ion technology, epensiy=155 Whikg F
User Guide for Version 3 of the WorldAutoSteel Energy and GHG Model, Roland Geyer, WorldAutoSteel, 1/6/2011, page 24.
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Frontal Area (battery sizing)

Frontal area
m2

e m BB

3 .
2 /
A = 0.569(W)2-42
1 R2= 0.89
0
165 1.7 1.8 1.9

Overall width (m)

BEV
A class
C class

SuUvV

OAW m
1.705
1.705
1.805
1.905

Area m2
2.03
2.16
2.24

2.78
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Mass Estimation Other powertrain types
m fka simulations

w= 1731 mm, L=4308 mm, 1827 x 4859 1907 x 4758
A=7.46 m? A=8.88 m? A=9.14 m?
IC-G 1260 kg 1640 2195
IC-D 1350 1740 2320
HEV 1335 1752 2345
FCV 1335 1752 2345
C class
ke - 2500
1705 x 3820 1805 x 4350
(]
A=6.51 m2 A=7.85 m2 2000 e
PHEV,, 1107 1349
PHEV,, 1268 1512 1500 °* SUV
BEV,ss 1097 1334 o O Midsize
o)
1000 ® Comp_act
Curb mass ° Electrics
(kg)
Design °00
Advisor

0

0 500 1000 1500 2000 2500
Curb mass (kg) fka simulations
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Estimating the material mass for each subsystem

+)) WorldAutoSteel
Select vehicle type,' Sedan/Hatchback j
Vehicle Size: Overall length {m)l 4 700.[ width (m) 1.800
Number of Passengers 5 Input subsystem material composition for nominal vehicle below
Carge Mass (kg) 100.00
Std. dev. below average curb mass 0 Reset material fractons to defaul I
Powertrain typel Internal Combuston-gasoline j
Veh|c_le o , JE_":
type= 8 g
Subsystem  User ‘g c
Mass Defined | Nominal 3 3 A
Fraction of enter | Vehicle 288 8 Material §, % g 2 & & f"
Subsystem CurbMass mass | Mass | o = & & ¥ composition = slof 5 6 4
4® Body Non-structure 29289 J——
P Body Structure 32591 |
{1 Front Suspension 7035 |m
Rear Suspension 6317 |m
\- Braking 5% o total mass
* Powertrain 26561 |
¥ Fuel & Exhaust 5743 |m for eaCh
- Steering 2010, | material
- Tires & Wheels 9332 |mm .
» Electrical 66.04| |m estimated?
Cooling 3877
“ Bumpers 3159,
Closures 64.61 |m
Battery (electric car) 0.00
Vehicle Curb Mass (kg)| 1435.75 Ferrous 24 1 21 0 86 M40 29 68 66 o0 0 & 12 0 0 9
Passenger mass (kg)| 340.19 Aluminum 015 001 001 0.00 001 040 002 005 0.05 0.00 0.00 .06 0.11 0.00 0.00 O
Cargo Mass (kg) 100.00 Copper rotals for groupz-mazz kg | 963 a1 0.00 9
Gross Vehicle Mass (kg) 1875.94 Magnesium totalz For groups-fraction | 0BT 0.07 0.00
Test Weight=Curb+two passengers (Lb)| 3465.28 g:;sc fetrouz  Aluminum Magneziom Polyd
Other
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rial composition of vehicle

Vehicle Bill of Materials

e
<
= [=))
(@)] +— >
=l 0l o
o o @
g S o =
@)
e &
e & = 2
. > S5 . 0 own -
IC-gasoline S S o O O o a o©
— B c — 7)) o= D_
o +— O
E € g oo @ v x xx o
Body Non-structﬂ S 5 o ®© © 8 © g Ww S
Body Structure < € O = = O o O O x
045 040 002 008 00 008 000 000 05 000 000 000 025 085 000 00 0.0C
Front Suspension 160 @609 000 000 00 6060 060 000 000 000 000 660 6060 000 000 600 660
Rear Suspension 020 020 @00 020 000 600 045 @00 040 000 .00 000 .00 06 0060 000 005
i 060 @40 @06P 000 @0 0r 045 000 0id0 000 @00 000 060 0Oe 000 000 .05
Braking 00 000 @O 000 @00 000 60 00T
Powertrain 0 0 0005 0 0 0100%

(00l (O (@ (@ 00o 000 @00 ©f0 000
Fuel & Exhaust

Jow @20 060 . 000 000 @00 060 000 00 0%
Steering 0.00 0.50 0.00 0.00 ¢ . . BRNGIED

_ 000 o000 000 ooo == fraction of powertrain made of Cast Iron , .,
Tires & Wheels 0.00 000 0.00 0.00 0.00 Note: these values will change with D.A. version ; oo
Electrical 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00
Cooling 0.55 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.10 0.00 0.00 0.05

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
Bumpers
CIOSUJ
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aterial composition of vehicle
Vehicle Bill of Materials

i

Body Non-structure 0,15 010 0.03 0.03 0.00 0.00 000 000 0.05 000 000 000 025 0.35 0.00 0.0 0.00

Aluminum Wrought
Magnesium Cast
Magnesium Wrought

Aluminum Cast
Glass
lastic
RP
FRP
u

n NN (a) (o0l n NN n NN n NN n NN n NN n NN n NN MEMME] A n NN n NN n NN
Body Structure ~ 1.00 900 0.00

Front suspension 0,20 °3° 000, Total mass of conventional flat carbon steel in vehicle=

Rear Suspension ~ 0.60 '’

Braking 000 " "'/" [0.15-(mass of Body Non-structure)+

_ 015 0.30 040
Powertrain o0 foo  +1.00-(mass of Body Structure)+
Fuel & Exhaust ~ 0.75 oee boo
steering  0.10 0:50 o:oo +...+
Tres & wheels 000 o f 4, +0.15:(mass of Powertrain)+
Electrical ~ 0.00 /[,
cooling  0.00 f; oo +..t+
Bumpers  0.80 fos 005 +0.55-(mass of Closures) ]
C|OSUI’eS 0'55 0.00 0.00 ov.LU UV.ULU UL.LU 0L.LU U.LU OL.LU OL.ULU U.LU OL.LU UV.UU U.LL 0L.LU U.UU U.LU

30.2 71.2 69.3 0 0 904 159 0 0 60.4

0.02 0.05 0.05 0.00 0.00/ 0.06 0.11 0.00 0.00 0.04
Materials and the Environment, M. Ashby, 2009, p144
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Material composition of vehicle

Design Advisor Materials Version 4.0

>
5
= Z| 5
c c
s 3| 3 S lol2l2 6
c S (@) o = 1] O =
Q c %) i) I %28 o >
=3 & 2 |a |5 |2 |2
0.03 0.08 | 0.020 | 0.06 | 0.11 | 0.05| 0.02
total Al 0.10
0.128 other metals 0.27
025 0.16 0.04| HSLA etal | 0.655 0.085 | 0.013 | === 0.09 | other non metalics 0.128

Aluminum in 2012 North American Light Vehicles
Executive Summary, September 7, 2011, Ducker Worldwide
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Donald E Malen, dmalen@umich.edu

26



The math

Vehicle Bill of Material and material mass

| %u %
a=|a,
a;
where
o =fraction of subsystem i composed of material j

Note that rows will sum to 1

ml
m=
where .
m, =mass of subsystem i

Total mass of material j in vehicle

m, oy Oy e
_ —— T —
m=|..|=[m .. m]a, . .. |= (m) (a)
m. a
J 1
where
m; =total mass of material j in vehicle

WorldAutoSteel Workshop
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Vehicle Parameters

2009

Toyota Venza
Cross over

5 passenger

100 kg cargo
OAL=4.8 m
OAW=1.9 m

IC-G

Assessment of Mass Reduction
Opportunities for a 2017 — 2020
Model Year Vehicle Program,
Lotus Engineering

Case Study 1b  Effect of vehicle size and powertrain selection on vehicle mass

2011

Honda Accord
Sedan/Hatchback
5 passenger

100 kg cargo
OAL=4.938 m
OAW=1.831m

T

IC-G IC-D BEV

Mass Reduction for Light-Duty
Vehicles for Model years 2017-
2025, Singh, H.

WorldAutoSteel Workshop
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Purpose: To see how vehicle size and powertrain selection will
change vehicle curb mass and subsystem masses

Go to Solution Map and select Define Nominal Vehicle

1. Change vehicle dimensions to Toyota with IC-G

Note: Toyota Venza is a cross-over vehicle which is slightly heavier than a
Sedan/hatchback due to towing requirements. Account for this by increasing
estimated mass by one standard deviation above a nominal Sedan/hatchback

2a. Change vehicle dimensions to Honda (make use to set standard deviations back to zero)

2b. Change powertrain type

Vehicle Powertrain type | Curb Mass Powertrain mass | Body Structure Ferrous content %/
mass (kg)

Toyota IC-G 1679.76 310.76 381.3 62.7 /1053

Honda IC-G 1534.43 283.87 348.32 62.7 /962

Honda IC-D 1626.50 337.57 363.66 63.3 /1030

Honda BEV 1575.03 167.25 317.63 47.7 / 751

WorldAutoSteel Workshop
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D.A. estimate = 1.0123 Actual

200

300

Case Study 1b Effect of powertrain selection on vehicle mass
Toyota Venza Mass Comparison
Estimated _ 1680k
CurbMass : g_
Actual 1700kg
subsystem Design Advisor
mass kg estimate kg
450 450
400 400 5
350 D.A. Estimate 350 R%=0.97
M Venza

300 300
250 250
200 200
150 150
100 I 100

50 50

A I | ™1 ;

@ @ N N Q P > .0 @ 0 100
OIS \9 & INCACOEAN >
\*\)o \Soo QQ’Q Q‘Z’o QD& &‘a(\ Q,‘\S\ %@Q, N3 \06\ Ooo Oé\Q \S\)o
SN & 9 RPN & &
%é € & & < <$ &
bob & & O\o

400

Venza subsystem mass kg
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Case Study 1b Effect of powertrain selection on vehicle mass
Honda Accord Mass Comparison
Estimated 1534k
CurbMass : g =1.036
Actual 1480kg
5 Design Advisor
Subsystem estimate kg
mass kg 350 .
D.A. estimate = 1.009Actual ,
%0 300 R2=0.98
D.A. Estimate 250
B Honda
200 200
150
100 100
50
A IITITNI™ 0
@ @& & . &0 O Q P > O 4 0 50 100 150 200 250 300 3
F O L@ & & & S
\@6’;@)& %Qef‘%6Q:z§‘%<b<?\”‘~ oga& Q,‘\S\% o® °o\$<\‘<>®&\ 000@069 é@c’} Honda Subsystem Mass kg
N AN o &
O S P K & R
£3 TS < A o
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