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ADVANCeD PRODUCTS




MMC MANUFACTURING

Metal Matrix Composites MMCE are the ware of the future
in part design dwe to the inheent rolti-functions i
of thie clazz of materzk. The continuous progression of
randZ technology along with REL proprietany processing
rret hodo bogies allow for parts with enhanced properties
owver comentional  enginesring  materelk. REL MMz
are comt-efective lightweight materizl altematives and
can be a direct replacerment of both stroctural and non-

structuralocomponents.

ADVANCED
MATERIALS PROCESSING

Through advanced. meteril science theornr tempered by prctical
rranufacturing expertise, REL prowides wour team with incremsed
product performance and weight reduction. At RE we have
dewelopeda methodto milor materal properties from point 1o point
reducingweight and oozt Inother words wecan makea partstrong
in sorne areas, wearl resistant inother areas and Stiff in other areas
allinzzingle lightaweight optimzed, cost-effective. multi-functional
part. Qur SEM labomtary provides immedate visibility of proosss
charges and we often achieve 24-hour process design updates in
the prototype phase ofa poject.

MMC PROCESS AUTOMATION

REL haz . designed devekbped and implermented autormated
solutionz to verticalby integrate the MMM process. High by specialmed
productionequiprient has beendesigred and fabricated in-houzato
enhancathe prod uctivity of our propristarycom posites. Thisunique
in-houz expertise has allowed REL to streamline MMC production:
Irmplermentation of REL autornation has resubed in reduced cycle
time and decreased labor requirerents Ourautomation specrlists
wark in conjunction with our manufacturing team 1o assure our
custorners high gquality, corpetitively priced products delieened
ontime. Examples of automatio nsuocess include: prefarm Eeramic
reirforcement) productionequiprment - 4 opermtorsto 1 with equal
production; mobotic casting cell - 2 opemtors to O with increxssd
production rates.
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YOUR SOURCE FOR MMC COMPONMENT SOLUTIONS

REL hz= besn manufacturing high qualty comparents for the last 25 yiears with custorers ranging from 12 peson opemtions
to Fortune S0 companies. REL has the mpacity and sxpert iz 1o mest wour production scheduleand wour budget. With a staff of
highly qualified engineers, machinists, fabricators, and casters, custormer satisfaction is guarmntesd through our internal guality
cont ol progrme, Advanced productquality planning APCP) docurentation follows even MMC component produced by REL 1o
azzure consitent, oost effective. products delivered ontime.

COMPANY DIRECTION

The enginesring profession iz undemoing 3 paradigrn shift. Enginesrs are no kanger zsked to find solutions to their problems with
oommon b engineered materiak such as seel or aluminum. There &3 push for optimizmtion of desigre that @nnot beachiswed
by zirnp by warying the geormetry of 3 hormogeneous retarial tew pans haweto be lghter weight higher performance, and rmost
hznre inc reased dumbility to oo mpetein the global marketplos. REL Inc.iza lesder in cutting edge ressach design, and liecxcle
ranufacturing. The o ngoing reseanchat REL i pammount 1o the success of lightweight roetal ratr i oo mpasites (hankcs),




~L I\ 'l 3]
e

INNOVATIVE PRODUCT DEPLOYMENT

For companies seeking comprehersive product enbancements through advanced materiak, REL offers 3 complete solution:
Innoative Product Deploymnent AP0, RELE IPD approach generstes wery mpid temtione of rreteral snd renfacturing proossses
to quickhy obtain production ready components. The full developrrant cycle & wertically integmted in-bouse to ensure product
realization from the kb to full production. The prirary benefit of the IPD process isa oo mpressed time to market.

DESIGN AND CAM CAST PRODUCT FINAL PRODUCT

Cazmtingdie design and metal The MKC component Ecast Completed MM product after
flow modeling are comp keted in-houzzonour 1200 tan aptimzed rmachining prooess.
in the first phass. TuesTe st pres.

IPD INDUSTRY
LEADING TIMELINES
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MMC PRODUCTION PARTS

IP D o= piot stopoat the piototype stags. REL sxoske attaking advanced technology dewsla ped
in the lab into full scale production in a cost effective manner. MMC components offer distinct
achra ntages over oo et io e | materals. dontact REL orallofwour M applications.
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ADVANCED CERAMICS
REL bz a smata of tha an facility for the

prod uction of various ceramic shapes.
Cermmics are designed and

tailored zpecihzlb 1o

rreet dermanding ©ustomer
applictions. The REL team

of cermmic expers hawe

produced cemmic irsuktion i

for MASA zhuttkes and ceramic r '
reinforoerents forthe production S \ |
of alurminum-and meEgresium . .

S
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