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Liberty Aerospace Soars With its XL2 Alrplane

ogatied on a stretch of castern Florida called the "Space Coam,” ir's no surprise thar Melbourne
it harme v Liberty Aerospace Inc. Founded in 2000, The company manofacrurcs and markets
the Liberey X12, & certified two-seat wuring aireraft designed for private pilots.

At firse glance, those pilots have lirde in commen with the astronauts working an hour north ai
Kennedy Space Center, The X12 messures only stightly mare than 20° long anel renches @ mamim
operating mancuverkig spead of 115 mph, while the space shunde looms approsimately 150" wll and
wraveels at more than 17,000 mph, Bur the people who dlimb into the cockpin of hath have two dhings
in common: They are adventurers who love soaring into the skies and they are better enabled thanks
adbvunced composte

The innovarive veam at Liberty Acroapace sought 1o create 1 NENT genemonn, advanced aircraft ot the
lowest possible purchase price atd operaring costs for adventure-socking pilos. The result was the X1.2.
which has a central body—or Raslage—consprcted of compotites and removable wings and ocier
coptrol sufaces made from aluimbnm.

[ was intrigued by the chaice of materials for the ¥1.2:The benefies of s compouite fusclyge were
clear, bt the selection of megal winpgs and control surfaces surprisad me. Since my company, Structurl
Composites, it only a few miles down the wad from Liberty Aerespace, | hopped in oy car recently w
tour the LTS mmp;m].-'u 52,000 |-|1||.I.~\. jhie foar Eacil Tyl the Medbourne Iorertational frport,

1, The Libary XL2 proves thal oot Il prepreg consirughion can be used inan affcndable arcmh
2, Parls are placad in B lsfuie soel ieinendd 16 shapi

A_Tha Instrumen Conscliral fhe X058 nmos i Fibengings praprea

4, Removable wing connocion el

5, The producton assermibly bhe ol L ibily Asripace
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A Cortified Success

Pricsr tes touaring the facilicy, | received a
beief hissory of the XL2 From Jasan Rus-
sell, chief design engineer ar Liberty Acro-
space. The planc has its roots I the
Ewropa, an experimental kic plane de-
signed by bvan Shaw. Joining Liberry's
ream of engincen and designeri, Shaw
helped the company develop a design con-
cept for the X1.2. The company’s goals
were to create an atncmft with some of the
foill iy sequitements:

* Low price

* Economy and ease of mnintenance

» Advanced structurl marerials olfering,
strengeth and durabiley
* Exiellent handfing

ln April 2001, the Liberty X1 departed
on i maiden voyape, and for the next sev-
el years, the company pakistikingly de-
veloped and tesed the plines spin, Rogue,
weight and balance, 4nd mode.

Iy 2004, thie Federal Aviation Admins-
sracian awarded Liberoy Acrospace with
Parr 23 Type Cernficanon for the A2,
recognicing the aircralt's abrwordiines
standurds. Tv was the fins two-sear aircrult

i be awairded certification in mare than
30 yemrs I addicion, e X132 was the fira
pisom-engine aircraft 1o be certified with a
Full Authosizy Digital Engine Control
(FADEC) sysiem. Simply put, o compuees
conmols the r.ngint.

While the company i proud of iy cer-
tifications, customers may be more iim-
pressed with some ocher fignres: The price
for the X1.2 ranges from $188,000 o
£212.000. The sircraft xips fucl, using
only 5.5 galkans per hour ar 3 crulbsing
speed of 125 knows. That's more than 26
miles per gallon—a welenme member fos

L | danarabien aika tare | w s piniiagaiie sy

Into the Wild Blue Yonder

& four of Liburty Aeraziace wauld nol b compless wifml aual
Higii, After a proflight check with th help o my instrucior Faul Everilt
tusingss devslopmanl manager for Linery, Tentar he XL2 by climbing
on i wing, puthing my et In the cocipil, then slideg imo e seat, The
eockpit is very spasicus, and the carhon litdr seats are molded ingd lhe
luselage The sast is llued so ihe ruddsr pedats have move fo gdapt 1o
yaur body sime. The fayn windows allos exdended wisbllity, anel Hhe -
sirumen| paned and conlals-am dll lgically pleced o easy ancess

Thes XL2 containg a lowe-point seaitelf compansd to the narmal Feae-
paint seatbells In ofher aincrills. Everit exglaing ot diflerences ol the
pirczall compared o e widaly used 1725F manulaciueed by Gossea

w Tha M2 ubilizes a stick irbead al a poke io

» Foal confiod the rudders

w Tha beakis-ane finger-condmbied on ihe cantes consale

» Tho ¥L2's bonf wheels do nal un the ruder contrals

w [pinrs poar the throftle conteol acl &5 brakes for fhe kell dnd nght mam
whesls.

= The rickdar controls Wimming thitg Edng

The ¥L.2 (s approwed lor Full Authority Digital Engjire Contaf
{FADEC], which means 4 comgutar conteals the enging, This affers e
eral novantages: s simple far fn-opemior. A comprer conkols the
sbapimnic et injection and fuel miduss, 5o the oty sngene condrol 15
fhe heoltle. The complar scang the engire parameters ad aplimize i
seyard fimes & second. The FADED systom cansists of iwa redundant
comyybe syshems: [ ang axpidiances o problem, the backup system
kng over

Saarting tre engire i about a5 sasy a5 starling a cor. Ader obiainiy
siiforization am Malbaurna International Aspan iratic coniral bowr, §
trel B o clesigninied runway, Al onity a 1iite Meaftie, e lightseighl
plang begins s mave_ A sflight pull with my fkger and 1he [plane ki
nigaly, Once maving, | don't have b 58 the fingir hrakes inuoh &5 he
rucliler {5 afective al slaying on the cantarling

Everlll paglerm tloecd procodunes dn wa ft. *The anly differersce you

will e 15 fhat you do nel oo 10 rotase mich % ke ol he siys. "The

¥1.2 e push-md coreenls fpughout insinad of cabiles. You simply et
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(e pitne biad up Spéad and spply sight Deck (rEsswe on e shck.”

(s ebeare o Lake off we td oo Rurway 5. The XLEZ accaierses
smontidy, Qince we reach 60 knods and ipply DACK DRSS, WE IS &
i Wie reanh -2 0100 St ond hiead soulh, | engoy the Spactacular vew
finim he cookpif: Low wings and langa wintdows give the santatson of
liringg Il an open eckpll akplane. Durng vidlous mansuves, | alice
{hal Iee gl b vemy nespangive and smood. | coulil hald & sieep jum
wilhonl paliing ino much back prssure on the Stick or adding a ol al
iifrnil il

O il ke 1o the atrpet, Everitl distusses landing the sifplant.
e v it B f B ey, | will 181l you whien o pull oot powes,
i Wii) sibteral iorrally and fhan just wall bar 1hia sloay sink smward
rrmkey. sl T alt slaghidy until fouchdown, ™ hé 5575, AS atdvertised
et Loty |5 ey o smogily,

A vt fo Dk b e v, | IRink whal @ mice i Liberty has done
ann Il X1 1 il ly Mg b5 truly pn American success storyl



pribint who've warched the cosr for aviation
fuel shyrocler w more than §5 per gallon,

Liberty Aerospace his clearly achieved
ity goals of creating an advanced airplane
with fow purchase and operating coss,
Having learned a bit about the company
and its pioneering airplane, 1 was anx-
i b begin iy tour and see how the
WL2 s buil,

Inside the Composites Layup Shop
Liberry Aernspace is cirrently in full jpro-
ductian: Ies manufactured more than 100
atrcrafiy and hax 4 backlog of ondets
sround the world, The companys mabn fa-
cility i diviced mro three primary weg-
meenni: the composites hyup shog, the ¢t
and finish shop ard the ssembly are.

As Bussell and 1 leave the exetunive of-
fices ind walls rowvard the composites
layup shop, he answers some of my ques-
rions abour wsing a combinagion of com-
posite and metal marerialy, Cne of the
reasors that Liberry Acrospace sclected
pluminum wings was to facilitare mainre-
nance. “Wings stick out, and chings thas
stick out tend ro ger bumped,” says Rus-
scll. * Repair on o composice wing is a big
deal. The expense fictor and diffsculty in
locaring the FAA-cerntied expertise 1o exe-
cute the repait did not fir our low costm

madmraln’ misson.”

Mokied Fusslage lor this L2 affer being
ovan cured, Whaen irmeoacd i parl weighs
behawein 101 dmgl 103 b

Another Bctor in urilidng aluminum s ewall che wing on an X1L2. So if the wing
having removable winge “Musch of our sistaing miner datmage. the hangar cn
market i supplving truiner aircrafis both  swap our the wing and have the plane up
here and overseas,” siys Russell. He con-  and hving again i ominutes.
tirmies, “Wings thar can be raken on and Ramsell and | enter the comporsines
aff quickly are a plus for siorige, mangpory  Laysip shop, wheve copstruction oocur an
and airplane maintenance.” Tt ke two the X125 carbon fiher prepreg com pos-
people sppronimately fve mines 10 in-  ite fuselage, | immedineely notice that it's »

WATERJET
COMPOSITE CUTTING

The Superior Method for
Cutting Composites

i ;
and na dust oe teade Tumes, Mot -unl;rara ma-;fnur
Than rmas Eaditional machining mathods, but
bernaugn try ol with very litle [mersl (oo, fikmring
raurET ave dramaticatycalimplified. A= g result,
work flaxibility s improved and capital Investmant
Is rodugad, Contact Fiow to fam Row ous st
systems will improve your bottam lne,

To leam more call B0, 446 FLOW
o wisil wwe flowcorp.com
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W XL2

climare controfed and ulra clean, Warkers in pristine kb coars
and gloves are busy placing the prepreg reinforcement into molds
or bapging parts that have had marerial loid in them

I'm introduced 10 Adam Maxfick], composites shop manager,
whwis |::-|J'.||:|j:|:-| thut we are in the Clean Room, where Libery
stares; cuts angd places the Prepireg ono thie miald. Raolls of
PrEpneg are storeed Tna walli-in Freceer price 1o kein curing J.I:-ng.
with completed kdes Thee mlled prads e tkeen fron she freces
and Fll.u:_:-:ﬂ an o Gerher CNC Bbne coner. Woarkens then cur the
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Wikaal F='|inn|:_| I:i:irlﬂ wilCLurm Dixged wsing the glove bag lechmgue

kit, inspece it for quality and bag the lar for laer use in an asem-
by or sulr-asserbly.

“The ascmbled kit will have all of the marenals needed for
that part of the operation, inchiding the preprog carbor dnd
fibergluss, lghting serike marerial and film adbexsives,” sayw Maa-
field. Hle roves that fiberglass preprogs are med 0 break the elec.
tricat] comneerion between the carbon liminare and alumimum
components to prevent galvanle comosion

When needed, kits are taken from the freezer and warmed to
room termperarre belone being removed from the bag. The mate
rinl is then carehully laid and presed onmo the designated maol
usimg special redlers. " We are building o certifiod aircrifr, so we
are requited to rack every materal and every procewing sep,”
savs Manfiehd, "Supn-off sheets for gqualiny are a consmant throagh-
out the operation; If ity not skgned aff, we cannar proceed,”

The Fuselage B the largest single component of the aircraft
Hjmin__gl this part B o ety sk, mor i |=!|"il1.!{ the many plies of
reinforcement. The pait izes 8 7' long vucuum bag that fies
around the three-piece mold, Prepreg reinforcements are laid in
3- 10y 4-ply stacks, and then debuifleed dhrough vacuum bigging
After debuilling, the bag in remeved and mare reinforcement

Actarm Madioh 1 < wmwis & proprag kil Demg Bkaed m ihe imezEe



srachks are lnd, The process s repeated
umtil the full leminare stack i cormiphered.
"mome pares of our laminages consise of
A% v0 99 sepe, which can equal'up w -
sands of plies ol masenal, some with cong,
s vom gan imiagine the effort needed w get
the part reacly for the over,” says Maheld
Waiching the crew drape the prepreg
ineo the vool, | nonee the overaps are
wrmaller than the mindommrm twe ineles
used in the manne industry, Since much
af my :_'I.'Fll:l'ir_'lh;r i in thie maring macket,
| sl Maxheld o explain the difference,
He rells me, *Clur overlaps ane o minimem
of W inch and are & masimum of one
inch., which s adecquate fisr lnad transfer.
W' arc always myang o save weight”
Onee the kiyvup is completed, the parr is
agnin bagged and made ready for the oven
Walking around the shop it 1 cear that ex-
cellent vacuum bagging shills—and pa-
tience—are job requiremens ar Liberry
“Chur console is 3 challenging pan o pro-
duce. Tt comsis of three molds, escl of
witich & paelnaded with Iib-l:lg.l.&'.'.
Prepre. sis Sduclfedid, Wi then it e
malels eogether wnd lay prepreg over the
seams Chee this s done and paises finspe-
o, wi then proceed to bag the part s
Liberty amses a "glove bag” wechnique wo
b the fnssde of deep pares with Hmited
wecess, stich as the wheel Rinng. " We we
ey bags one lange and ong small, velabely
have been senled on three sides with rcky
mape, explains haxbield, “We take the

Wokers al Libarty davospace iy proprog
cartion minforcemaiis fka the mold

small bag and fip it inside out s the
wwchy tapie forms i s in the center, The
srmall beg s inserval i the cavity and
scaln o the birger owrer bag”

Curing, Finishing and Assambly
Once all checks and coss-checks are made
on the bagged pare, it moves wo the cure
and finishing shop, This is whene you m
ully see the airplane taking shape, Cured

||u|_'|_1 HE L VHFHIELS H]J_H.L"i III Iri:IrIII 1 ||'|F|| ol
seribly and finishing,

Clnice i r|'||: -.hnp. | pin.'r.. i an |.|:Il|r.||.|'|l'_'1.]
fuselage, and | am shocked at how light il
part & Maxfield wells me the 3.2 composite
[uselage weighs between 101 and 1003
pounds. Not oaby i the weight amazing, hut
thse pariow range of yarance beeween the

{"liseny Aerospacs” corfinues on . 47.)
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For oo particular high-parformance
composite, the AMAMCO Tool design

1o

Brad Boisher

Product Suppor
Manager

team created a carbide dill reamar hat
miakes holes to print ... hole after hole

alter hobe,

Call us for some AMAMCO Tool consistency

on your applhcabion
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parts clearly demmiistranes the benefit of the
prepreg and the tightly-contralled mamilhc-
ELICIgE SOVIFOnmEnE.

I walk over b Liberty's two ovens used for
curing parts. Core-nime depends on the pare
ane the lnmimate schedule, Maxhield discuses
the v “Char thacker laminages un-
ﬁmm. where we [yeat the par o
190°F for rw hours, then e the empera-
ewtre 1o I70°F for 1.5 hown,”™ he days. “Thin-
nee G- and 2-ply laminates can go directly w
270°F and vill need to sty a1 lemperanine
for 120w 150 minues,”

Whien a completely bonded fuselige s
pluced in the oven fir post aure, s employes
at Liberry Acrspace attaches therenuplers
W it b0 monitor emperatare specs shd ek
tions througlot the oven cpcke. Documeni-
tian i required o produice o cereified mrcrafr

e onit ol the oven, cmpoenis ane
eooled and de-molded. Next, they are
trimemed and bnegraed with other stsem-
blies. Titmming is conrrolled with ﬁlll-ﬂ:.'-llﬂ
rernplates ancl dill jige Then ifs on m the
finish shop, where the surface of the el as-
serbled parts are smonchied using a lighe-
weight fairing :nmpuund. The surace 1
sanded, palnred and sent wo asembly:

The nssembly area ur Liberty aperutes like
a muniifacturng lne. The plane rests an
cars vssil it B sufficienty buil to ride on its
et wheels, Aleplunes—like baars—need
warinus wines, cables and swb-companents
installed. Heowwever, unlike with boars, every-
thing needs to be documented and signed
aff by an FAA-cenified inspecror before
muovang o the nexr siep.

While Libervy Acmspace produces the
composite fuselage on site, it has @ conurace
with 5. Caotseructii Aeronammies SA. in Ro-
manita 1o fabvieate the chassis, wings and vari-
oars rvetal prarts, All the pisces come rogether
in the company’s prodaction anit in el
bouirie: The headguariers sl boveses 3 fight
test and dielivery cenrer. (See "Tnio the Wild
Bl Yonder™ for 4 glimpse ar o vest flight.)

After touring the plant, | bemer nﬁlmiur
the hard effart 2nd deepless nights the Liberty
tear spent designing, developing and corsify-
img this aircraft. The risks were high, but Lib-
m::mlnﬁlﬂﬁz rewards and fyimg
hilgh with itx

Seoft Lawit, CCTH, s prescent of Strustural
Composites and Compsys, He may De
fiached & 321-051-0454; slewih@aol com

DE-COMP
COMPOSITES,
INC.

R 4 Box 4460
Cleveland, OK T4020

89168-358-5881
Fax : 916-358-3750

E-mal;
emaili@decomp.com

Web Site:
www_ decomp.com

COMPOSITE MATERIALS AND SUPPLIES

VirTuarLy A ONE-STOP W
SHOPPING CENTER

Capnon. Finpr Ouass, & Keviak Fapiics
Bacicing Fum
Brearnrs/BLEEDER
RulLEasE Fiuss
ReLease Fanmos/Pea. Pres
Thris
oo Yarves & Hoses
SEALART TArEs
BELEAsE Liguins
Currrmig Toows
HEsiNg

Toxwming FAnRKS, STRUGTURES, & SEPPLIES
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ADHESIVE DISPENSING

Piston and Gear Dispensing Systems
for Composite Manufacturing
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www.ashbycross.com
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