6/ :

Bl AE)E A7 o) AP

The Recent Progress in Materials Technology of Automotive Engine
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#F 4 New Materials Impacting Vehicle
Design by the Year 20002’

Materials % of Respondents
Metal 1\‘/Iatrlx 37 %
Composites
Glass 23 %
Ceramics 20 %

New Steels 20 %
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— gxa T AF — Crankshafts in Volkswagen and Daimler Benz
— 2AQ7E Fz — Comnecting Rods in Ford of Europe
— 9= ¥y AA — Connecting Rods at Mitsubish and Honda
— Straightening®] . #4:3} | — U-bolts of leaf spring at Teksid
— A ¥4 — Steering Knuckle Support at Peddinghaus
(53], 9 Grinding) — Antisway Bar in Renault

| — Connecting Rods for Cars and Trucks, Various
Steering Parts for Cars, Induction Hardened Gears for
Trucks, Crankshafts for Cars and U-bolts of leaf
Springs for Cars, All in Volvo.
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--5I engine with low mass structural

components, such as piston pins and
poppet valves. ‘ .

—Ceramic diesel turbo compound engine

—Turbochargers with ceramic impellers

—Ceramic regenerative gas turbine
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— Linear behavior up to fracture

—Little crack arrest capability
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6 Engine Ceramic Structural Component Applications ™

Manufac—| Ceramic | Ceramic | Ceramic | Ceramic | Ceramic | Poppet Ceramic
turer SI Eng. | Diesel Gas Turbo Turbo Valve Cyl.

. Turbine Generator Liner

Isuzu Yes (1) Yes (2) Yes (3) Yes (4) Yes Yes
Mazda Yes Yes Yes
Nissan Yes (5) Yes (6) Yes Yes
Toyota Yes (7)

,\
3
)

(1) . SI engine family with ceramic poppet valves and cylinder liners

(2) Ceramic Diesel without water cooling includes ceramic piston top, head

firedeck, poppet valves, cylinder liners and valve train components

turbine impeller and bearings

(8) Ceramic turbocharger impeller and- bearings
{4) Turbine driven generator for exhaust energy recovery with ceramic exhaust

(5) Ceramic intake valves, sodium cooled exhaust valves

(6) Ceramic turbocharger impeller, plastic compressor impeller and ball bearings
Cearmic gasifier and turbine rotors, gasifier and power turbine scroll assemblies,

combustor, turbine vanes, scroll back plates, regenerator, regenerator seal

platform duct and thermal barriers.
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