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Materials

I Aluminium sheet

Il Aluminium cast

Il Aluminium extrusion

Il Steel

Il Hot-formed steel
Magnesium sheet
Magnesium diecasting

Il Glasfibre thermoplastic

Weight SLC BIW : 180kg

Percent by weight

B Aluminium 96kg (53%)
Il Steel 66kg (36%)
Il Magnesium 11kg (7%)
Il Plastics 7kg (4%)
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EEEN
(Dollars in FY 2014 FY 2015 FY 2016
Thousands) Enacted Enacted Request
Batieries and Electric| - jh 905 | 403701 | 144400
Drive Technology
Vehicle Systems 43474 40,393 68,100
Advanceq Combustion 49,970 49,000 64,500
Engine R&D
Materials Technology 38,137 35,602 70,500
Fueland Lubricant | 45099 | 20000 | 37,000
Technologies
Outreach, Deployment,| o1 50y | 58304 | 56500
and Analysis
ARE D e 2000 3,000 3,000
Facility Support
Hoz enles 280737 | 280000 | 444000
Technologies

{F 6) VVehicles Technologies Office Budget 2014~16
Z=Xx : DoE, ‘Vehicle Technologies Office FY 2016 Budget At—A—Glance’

Materials Technology 2 1242 | ightweight Materials
2} Propulsion Materials2 LE+# M, Lightweight Materials2t
Propulsion Materials2| 2015, 2016\ 04| At LA CHET}

#Lt
Lightweight Materials Propulsion Materials
FY15 Budget | $28.5M $7.1M
FY16 Budget | $21.6M $5.3M

ZX] : Dok, ‘Materials Technology—Overview June 6, 2016’
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DoC NIST Center for Automotive Lightweighting SIXH ZI8l =01 mRME
(NCAL) = X—ray Stress Measurement
_ _ — = Neutron Stress Measurement
ISRt MIZR0l| ZEE AXHE AEstH Az 55403 = Uniaxial Tension Beyond Necking
7| SFAEIT H17|71A HHEZ0| ZABIXIZE XISRIAR A9l T 2 30 Z2Me
()“E OE =[] |‘E|' or_;l- P, = 7OF E—J ﬂ%x}géurng _3.:. +3_|- = Thyssen Krupp — (Tension—compression Test Development)
_ = Chrysler — (A/SP Project on Highly Non—linear Strain Paths)
A2 NIRRT QA S iG5| oMo 2 K| R = Ford — (A/SP Project on Highly Non—linear Strain Paths,
_ _ aH Tension—compression Test)
°|"E '” Zeet E”0|E'| = X|'|E 24 | _f_%\ |' 0|01| )(\) u General Motors — (A/SP Project on Highly Non—linear
Strain Paths)
O A — |_;|
B2 ASENISTHA= 2006 E NIST Center for Automotive = Auto/Steel Partnership
Lightweighting(NCAL)S AI2I3HCt, 012 34 MZEYRISE " USCAR
9 9 g( )E == = == =SS — (A/SP Project on Highly Non—linear Strain Paths)
0| EEQ5 AINEIR S10| KISAt 24| 252 1 42f = Carnegie Mellon University — (Crystal Plasticity Modeling)
_ L _ 8 POSTECH — (Multiaxial Testing and Constitutive Law
MH% "g‘ﬂ'% —JF %EE J'él--c.?-a._f égtgté*% = ';lzl —E—ﬂ Development)
- - - - ALCOA — (Multiaxial Testing)
=2 [imsl Al XIQISH= 7S =14 A "
Ll S5 MS3H MUS X[Hok= RS SHE of¢f £k = BASF, PPG, DuPont — (High Rate Testing of Polymer
of XXIS0| SIS =XI5|T QIC} SKY Rl =O| =Xl Composites)
A ZXS 0| HHS FE5kL Uk HAR T 32 - = Ford, Dow, LSTC — (DoE—funded ICME of CFRP
E= R e 22 ATHE X240l S8f617| Sist o] Compostes)
_ - = Northwestern University — (AmTech Project on Innovative
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LY 72 AXH 24
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= Performance of Carbon—Fiber Reinforced Polymers ELH Aot I%_q%}
= Deformation and Fracture in TWIP Steels
= Crystal Plasticity Modeling of Yield Surface Evolution 2L A2 AKX Z2EYH MSESS AlmEH 20134 7|=
= Yield Surface Measurement —— _ o °
= Cruciform Multiaxial Mechanical Testing E—rD|'E|'J_1|' —l_lJJE’éUo" | 704-r k||71| 6-r|(747—|} 5.7%,
= Marciniak Multiaxial Testing 5 PP = NP =
= Tension—Compression Testing 58 A)), Dl':’-L-”E A| o 11— A'”7:” T|(8.7%), ElEl"El' A| o=
= High Rate Testing IJ k||71| 8—?—|(2.8%) A?I_Q
aol T7HAE EHRS)
UZ20l= DLEHZL(HSS) 0adlE E|lEHs
1 E225.4%) E2H22.8%) 0|=(25.8%) 0|=H46.0%)
2 0=(21.0%) 0}=(19.0%) QU=(17.3%) =2(13.5%)
3 Q=(9.4%) 2U=(12.0%) Z(11.2%) 2 A(8.3%)
4 7|Et SE(8.8%) 7|Et R2(0.5%) S sEe™ 7|EF S2(7.8%)
5 =2(7.8%) E2(7.9%) Haz6.7%) FHLICHB.2%)
ERE e 535
7 7HLITHA.6%) HA|T(4.9%) 7 |Et RE(5.8%) H2HE(3.3%)
8 O1=(4.1%) FHLtCHA.19%) FHLITHE.6%) _
9 HIA|2(3.8%) O1=(4.1%) ZEA(39%) O|=t2|0K2.4%)
10 THAQ.7%) HatEl2.7%) H=(3.1%) U=(2.4%)
11 HalE(2.6%) I2A(2.7%) = - 0tZ2|7H2.8%) H2(1.9%)
12 S={21%) H=(2.5%) OI=I2/0K1.3%) 2I=(1.3%)

ZX] : Market and Market, 2014
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