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Objectives

» provide an early estimation of cost and environmental
performance of new materials and manufacturing technologies

* fool for monitoring the technology developments within the
project, and whether they comply with overall objectives

* serve as a preliminary decision tool for engineers and designers
working in the early stages of development of automotive
components
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Approach
Module breakdown
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Approach

Process breakdown
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Cost of labour

Annual production Cost of energy (electricity, gas) Lifetime mileage Cost of energy/fuel

Material Type Process Part Geometry Powertrain | Drlvmg cycle

l

Materials -
# Manufacturin

Raw Materials Energy Labour I | Energy Fuel/Energy

Machinery, Tooling Consumables

Input Parameters
Assumptions

Output (Costs)
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Material Type Process | | | Part Geometry Powertrain _

Materials

] Manufacturin

Production -

Raw Materials Transformation Labour I | Energy Fuel/Energy
Machinery, Tooling Consumables
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| Results - Hood (CRF)

Monomaterial part breakdown

0 I I . . .

Outer hood pannel Inner hood panel Hood hinge Reinforcement  Hood hinge Reinforcement  Hood Latch Reinforcement
(LH) (RH)

Cost (€)
N w B (6]

[

Reference

W Material cost B Machinery cost M Tooling cost B Consumables cost M Labour cost M Energy cost

14
12

10

0 I I - - -

Exterior skin Structural frame Left hinge reinforcement Right hinge reinforcement Lock reinforcement

Cost (€)
(o]

B )]

N

Lightweight

B Material cost B Machinery cost ® Tooling cost B Consumables cost B Labour cost ® Energy cost
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Comparative assessment

30
25

20

Cost (€)
e

10

(5]

Reference Demonstrator

W Material cost B Manufacturing cost M Labour cost M Energy cost

Amass ~-93%

Reference design (7.5 kq) Lightweight design (3.6 kq)

= 100% Steel (stamping) = 919% Alu 5000/6000s (stamping)
= Q9% Steel (stamping)
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| Results — Bumper (CRF)

Monomaterial part breakdown Comparative assessment

16
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Front beam Front crashbox 1 Front crashbox 2 Crashbox plate 1 Crashbox plate 2
W Material cost B Machinery cost ®Tooling cost ®Consumables cost M Labour cost M Energy cost 10
12
5
10

o5}
o

Reference Demonstrator

B Material cost B Manufacturing cost M Labour cost M Energy cost

0 I I . . - - Reference design (4.5 kq) Lightweight design (3.3 kg) A

Crashb Crashb ftPI ftPI inf f inf igh . . .
Beam rashbox rashbox LeftPlate LeftPlate Reinforcement Left Reinforcement Right . 100% AIU (eXtrUSIOn & Stamplng) - 100% A|u 70005 (extrUSIOn)

Cost (€)
[e)]

N

Lightweight

~-27%

mass

B Material cost B Machinery cost B Tooling cost B Consumables cost B Labourcost M Energy cost
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| Results — Bumper system (Daimler)

Monomaterial part breakdown

7

Cost (€)
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B Material cost B Machinery cost B Tooling cost B Consumables cost B Labour cost
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_
_

M Energy cost
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B Material cost B Machinery cost B Tooling cost B Consumables cost M Labour cost
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M Energy cost

Comparative assessment

50
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25

Cost (€)

20

15

10

()]

Reference Demonstrator

W Material cost B Manufacturing cost M Labour cost M Energy cost Total cost

Amass ~-9%

Reference design (13.0 kq) Lightweight design (11.9 kq)

= 100% Steel (deep drawing) = 60% Steel (deep drawing)
= 40% Steel Q&P (deep drawing)
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| Results — Rear floor panel (TME)

Monomaterial part breakdown Comparative assessment
8
7
6
&5 30
48' 4
O 3
5 i 8 s sl ong ’
2 o
& D Q o ' & \ o2 © &
QO & N N & & & o &S O«® &
— & S S 0 S & Q <& 20
O A\ & o o N N & & °
G c)\o ‘_}O & @ & Q§~
() & & v v v & W
& > & & $ & =
oz & o 2 15
& Q o
&L o
Q@%
W Material cost B Machinery cost ® Tooling cost ® Consumables cost M Labour cost  ® Energy cost 10
9
g 5
7
e
-C ° ’ Reference Demonstrator
O)
.q_) w > B Material cost B Manufacturing cost M Labour cost M Energy cost
; P
e
L 3
9
| 0
! Reference design (6.9 kq) Lightweight design (5.3 kq) Amass ~ -23%
0 0 H
Floor pan Side panel (RH) Side panel (LH) LWR back R/F Bracket (carry over) " 76 /0 Steel (Stamplng) " 62% PPG F40
0 - il- i
W Material cost M Machinery cost ® Tooling cost M Consumables cost M Labour cost M Energy cost . 24 /O Acrylls B R Vynll U rethane . 34% Steel (Stam pl ng)
/\\ = 4% Urethane pqge
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| Results — Rear bumper system (TME)

Monomaterial part breakdown

7

Cost (€)

w
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B Material cost B Machinery cost B Tooling cost B Consumables cost B Labourcost M Energy cost
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I I 1

AffordablLe Llghtweight Automobiles AlliaNCE

Reference design (4.0 kq)

Comparative assessment

50
45
40
35
30

25

Cost (€)

20

15

10

(6}

Demonstrator
W Energy cost

Reference
B Manufacturing cost

W Material cost M Labour cost

Lightweight design (2.4 kq)

100% Steel (deep drawing) = 100% Alu 6000/7000s (extrusion)

Total cost

A

mass

~ -40%
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| Results — Door structure (Volvo)

Monomaterial part breakdown
14
12
10
-
O 3
C S
5 - i i
G
0
Inner panel Glass Module HingeReinf Speaker RingFrame Mirro Reinf Outer Belt Latch Reinf Outer Panel Diagonal  Diagonal
Channel beam Upper Assy  Bracket Reinf Assy Beam Reinf Member
Lower Assy Brkt Assy Assy
B Material cost B Machinery cost mToolingcost M Consumables cost M Labourcost ®Energy cost
30
25
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Inner panel Glass channel Hinge Reinf Speaker Ring Frame  Mirro Reinf ~ Outer Belt  Latch Reinf  Outer Panel Diagonal Diagonal
Upper Assy Bracket Lower Reinf Assy Beam Reinf Member Assy
Assy Brkt Assy
W Material cost B Machinery cost M Tooling cost B Consumables cost M Labour cost M Energy cost
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Comparative assessment

100
90
80
70
60

50

Cost (€)

40

30

20

10

Demonstrator

Reference

B Material cost B Manufacturing cost M Labour cost M Energy cost

Reference design (19.7 kq) Lightweight design (11.0kq) Amass ~ -44%

= 99% Steel (deep drawing) o
= 1% Alu 6000s (deep drawing) =

85% Alu 6000s (deep drawing)
15% Steel (deep drawing)
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| Results — Door structure (VW)

Monomaterial part breakdown Comparative assessment
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. 40
50 20
e 40
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m IL;: 30 - Reference Demonstrator
© o
m < B Material cost B Manufacturing cost M Labour cost M Energy cost
; 20
r
(o) — -
o— — [ — . . . . ~ -
= . . ) . N . Reference design (35.2 kg)  Lightweight design (24.6 kq) A ..~ -30%
& (2 N &L %é" & . .
& & o v@«“ & ‘;}é = 100% Steel (deep drawing) = 63% Steel (deep drawing)
X ) .
s & & & & = 21% Epoxy resin GF42
v.

= 16% Alu 6000s (deep drawing)

-AII\/Iirial cost H Machinerycost M Toolingcost M Consumablescost M Labourcost M Energy cost
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Conclusions
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Conclusions

 most demonstrators comply or are slightly higher than OEM cost
targets, meaning that most of the technologies are ready or very
close to commercialisation

« cost of materials is an important driver of module costs, especially
INn the case of high-lightweighting-potential materials which have
significantly higher costs, and typically higher labour costs

« cost of manufacturing energy has a significant share over total
costs in most modules. This can change according to the
production location (electricity prices vary >300% between lowest
and highest end in Europe)
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| Thank you

Marcos lerides
m.lerides@baxcompany.com

Violeta Ferndndez
v.fernandez@baxcompany.com
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