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Staying ahead of a rapidly changing industry requires an understanding of where it’s going.
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Advanced lightweight materials and @ Springey

manufacturing processes for automotive
applications

Alan |. Taub and Alan A. Luo
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Ultra Light Steel Auto Body
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Drive the future, drive steel!
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Density is about 7.84 g/cm3
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| Chemical Composition _ T - x N {
eel (wt% -cast ) - oy :
ade | Ceq(l) | C Mn Si P s o | Nof T v
| Max. Max. | Max. | Max. Max. Max. (2) (2) (2)
215 | 021 | 008 | o70 | 035 | 0.025 | 0030 [ 02| . ; .

0.02 | 0.01 | 0.01 | 0.01
0.08 | 006 [ 0.10 | 0.08

0.02 | 0.01 | 001 | 0.01
.;900 0.21 0.08 070 | 035 | 0.025 | 0.030 008 | 008 | 010 | 008

Ceq=C+ -@““% F oo 25 Glie (O

335D 0.21 0.08 0.70 035 | 0.025 | 0.030
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Mechanical Properties

Conventional HSS

Steel Rm Rp0.2 " “i\(t /°<)j'na| 2
Grade N/mm? N/mm? ongitucinal) Hardness [ &
Direction HRB =
Longitudinal | Transvers | Longitudinal | Transvers | A80 | AS &
370 365 280 300 62 5
nEar 420 415 340 % | B 1B 0 |G
415 420 325 340 8 |3
HE335D 475 480 385 a0 || 27| 78 5
o
450 460 365 380 74
e I 22 520 530 435 a0 | M [B| g
' s | 460 | 470 | 380 | 395 | | .| 76
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Realized magnesium parts in automotive apps
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— . S Audi Door frame
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MW stainless steel in automotive industry

\ Fan wheel d A
3 m Magnesium alloys in Automotive industry N . "
2 A- . \ s M Interior
4 -~ \ 3 \ Gearbox Audi
5] . Mercedes, VW, Seat...
R Intake manifold Center console tunnel
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Ju
- magnesium ingot 99.8% | magnesium alloy ingot

China US$130- 150/Ton US$1300- 7000/Ton $5000 - $50000/ Ton
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FIBER MATRIX COMPOSITE
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Chassis of SO any

a thermoplastic 4 7 kg
CFRP concept car
light enough to be lifted

easily by two adults
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1819 -22 Inch Customized Forged Pink Aluminum Alloy Wheel Rims China Alcar 6J x15.0 ET47 5x112

Wholesale for Car
>=4 Pieces Vehicle type: Car Highest Price: $96.10 f@
$158.00 -
Usage: Steel rims Price per unit Sale and shipping by
Benefits: Quick refunds on orders under US $1,000 Claim now Manufacturer: Alcar $96.10 amazon
e 4] 6 5 Diameter: 15 © Availability: not specified, please contact seller
Height: 47 ® Free Shipping

Diameter

P— Additional Details: 9008071312009
Best Price >>
Samples: 6,19 Alcar

$450.00/Piece | 1 Piece (Min. Order) | Buy Samples . . " .
e 2 piece 18-22 inch magnesium forged rims wheels

custom car rim 17 18 19 20 21 22 inch 17inch 5x120mm forged car
wheels,24x14 24inch step lip rims for chevrolet malibu ot sate products

FOB Reference Price; Get Latest Price

3 buyers
3478.00 . 3778.00/ Piece = 4 Piece/Pieces(Min.

>=4 Pieces
$200.00

; Benefits: US $10 off with a new supplier Claim n
Benefits: US 8500 coupons  Claim now
Hole 4 I 6|l 6lld Hole E 6 5 8
Diameter Pl [ : : 2 . o ;

i‘ 19 20 21 22 17 23'24 Diameter 18"19" 20" 21" 22"

Samples: 8,21"

$200.00/Piece | 1 Piece (Min. Order) | ZBuy Samples Lead Time®:

Quantity(Pieces)  1-4  [E Me

19"20" 21" 22"Customized Design Forged Magnesium Alloy Wheels f
lamborghini Aventador Huracan Urus rims

18 Inch forged 6061 T6 ultra-light weight car modification concave wheels rims ==
for cars

% % % % % 500 2Reviews 5 buyers 1 buyer
4-7 Pieces >=8 Pieces 1-4Sets 5-9 Sets >=10 Sets
§519.00 $499.00 $2,500.00 $2,300.00 $2,200.00
Eepelts: USsr0lcupans MIION Benefits: Quick refunds on orders under US $1,000 Claim now >
Hole EJ ¢l 5 Hole : 5
Diameter : "
... Diameter : o
& @ Messenger ameter 18 $2,500.00

[F1 Mes



Ford Mustang Shelby GT350
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$4053.33 per front wheel _
$3043.33 per rear wheel SLE
more than $14,000 for an entire set.




Table 1. The mechanical properties of Aluminum, Steel and Magnesium.

Thickness | Maximum eq. | Maximum total | Weight T e
mm] stress deformation [ R
[MPa] [mm] Density (kg/m’) 7850 2700 1830
1.05 520 11 200 M(?dulus of Elasticity (GPa) 0.21 0.069 0.045
Poisson ratio 0.3 0.33 0.35
140 193 04 4040 Yield strength (GPa) 0.355 0.276 0.16
1.7 199 0.3 4880
Table 2: Results of simulations for steel. E = 200 GPa, v = 0:3.
Thickness | Maximum eq. | Maximum total | Weight
[mm] stress deformation (9]
[MPa] [mm]
1.0 523 2.8 1140
Thickness | Maximum eq. | Maximum total | Weight 14 199 1] 1430
[mm] stress deformation | [g] |12 200 0.9 1720
[IVIPa] [mm] le 3: Results of simulations for aluminium. E =71 GPa, v =
1.06 1730 9.2 420
140 1740 93 960
1.75 1750 94 700

Table 4: Results of simulations for CFRP. Ex = 59 GPa, Ey =










Thanks for your attention
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