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ATF ResearchOrs Address Po撻n'IcI

For BIsmaleimide Composile lD●gradatien

knowぶ alright and say ru cOnduct a
study to try and devdop a saFe BMI sys‐

tem?''

ReFerring to previous ttα〕iVed prob‐

lec with composltes,Rooney sald,``I
may bc ovcrly optimistic, but l think

we'rc faclng another ghost."

OfFlcials on the∞ mpemg■ockheed/

Boeing/Ceneral Dynamlcs team say they

havさ a solution in hant and plan to use

BMI in their proposal.The corrosion dis―

∞very at General Dynamics'laboratory

came at a time、 ″hen the Lockheed tealn

was selecting materitt fOr its ATF pro‐

posal and“ Obvbusly had an impact on
thc dcsign,"an ofrlcial said.

The Navy would be the most afFccted

by any∞rrosion problem because of its

salt water operating environlnent.■he
Navy plans to buy a version ofthc ATF

with a CШRttnt airframe,and its prograln

is 3‐ 4 years bettd the Air For∝ .

Favored∞mposite面,s have changed
ovcr the ATF program. In thc early to
mid‐ 1980s the Air For∝ pushed therFnO‐

the causc and develop solutions.“ It's

been out of∞ ntrol―au politics,and very

たw pcople knew thc facts,1'one hdustry

enpeer saiこ
BiCm州哉歯おGMI)｀ a member ofthe

polyimide resm family,and i favored be‐
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400F― than the conventlonal epoxy resms

currently襲嵐 h arcraft∞ mposites.

Some皿 鉗e h also simplifles parts fabri―

cation.

ATF in卜ule development proposals

a」le duc in to theハ占 Force on Dec.31,

and this heat to a baslc ATF mtenal
has caused a last‐ nllnute reevalua饉 6n of
plalkt.``I think we have a Way around L"

Lomas R.Rooncy,Nomop/McDon‐
nen Douglas ATF progra manager9 told

a mceting ofthe Sochy for the Advan∝ ‐

ment of Mat∝ 闘 and Pro∝sE曜如eerlng

on Nov.14.“ But nght now,we have to
make a decISIon:do we propose that we'rc

gomg to solve t and stay with our currcnt

system,or dO● c proposc a systeln we
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material plamed for extcnttve usc in the

advanced tactical flghter can¨ protected

frOm… ,fOnowing thc results of an

accidental discovery at GenO」 Dynam―

ics this March.

An experiment,which has been repeat‐

ed in other laboratories,discovered that

the resin can decomposc h a■ t water

mvironment duelto producヽ fomed ly
galvanlc∞ rroslon.

MateFialS Oncials believe tle prOblem

"岨
likely not occur outside of the labora―

tory, and that standard methods of pro‐

tcction agamst galvalnc corrosion win be

ercive.ncse methods have been tested
in thc laboratory and appear to woFt aC‐

∞rding to ofrlcials of both ttrframe and

mattts∞mpani■ .

Howcvcr,the results of thc March ex‐

pe―ent Were unexpected and s面 iciently

comter to the nouon that ``composites

don't corrodc''that its shock value causcd

the ATF conlmumty to scramble to flnd

Talwanese lDF Fligh,Test Work Advances′
Ai劇レame produdiOn M9y Begin Nextt Year

night control surFaccs are operated clec‐

tromcally.皿 cd Signal provided the
cockpit en宙ronIInental control system.

Thc Chhg‐ kuo is powered by two Gar‐

rett TFE1042‐ 70 engines,whch pro宙 dc

8,4001b.of thrust each with afterbumer.

Western analysts believe thc aircrば t is un‐

derpowered.A follow‐ on engine wll pro‐

vide up to 14,000‐ lb.thrust.□

16.Two square cathode ray tube displays

at knee‐hdght on the undersldc of the
central console were surrounded by multi‐

ple analog gauges,according to a WestOrn

observer.Some c∝ kpit switches were

hard to reach.  |
Thc cockpit's sidesu9k controller and

throttle were dcsigned to hands‐ on‐ throt‐

tle―and‐ stiしk(HOtasp ph■。sophy.Aircraft

T臨』Ъ脱講 Ttte瑠露
Taichung,Tttwan.The IDF,also known
as the Chhg=kuO nghter,is designed and

∞mgllred as a fast‐Chmbing,hghtwcight
defense interceptor for the.Talwanese alr

fo暉.It can also ca曖 ァantiship misles

(AW&ST July 3,1919,p.3o.
The four prooypcs have complcted al‐

most 30 test flights.Threc of the proto‐

types are single‐ seat versions宙th the

fourth a two‐ seat trainer.The test night

programぉ based a the govemmenト
backod Aero lndustry Dcvelopmcnt Cen‐

tre in Taichung.

Production ofabout 250 1DF aimmes

岬 likely stamn 1991.The manufactur‐

“

g rate耐l incrcase to tt high as 30 a

year.About 45 of thO two‐ sCat Versions

win be built tt tralners with a backup

antishipping role.

¶he lpF is distinguished by main land―

ing gear that 9ant Slightly forward,a゛ n‐

gle‐vcrtical ζtabilizeF and an all‐ mo宙ng
horizontal stabilizcri lt is smaller than thc

Gencral DynamiCS F‐ 16,which it rescm‐

blcs.

Prototype cockpit conflguration includ‐

。d a head_up display and a pilot's seat

with 15‐ 30‐deg tiltback,similar to thl F:
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plastic resins which can be rchcated and

refomed,but hoped‐ for improvcments in

high operating temperatures did not ∝‐

cur as expectcd, and the costs remained

high.Bismaleimidcs are nowぬ vored for

critical applications, with toughcned ep‐
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tions are required to prcvcnt thc hydroxyl

ions from dissipating,and later tests havc

shown that it can occur at the air/water

intcrFacc without fuel prsent, and wlth

aluminum instead of tin forrning the bat‐

tery.Epoxy is more sensitivc to acid solu‐

tions than base solutions.

All of thc fo1lounng conditiOns appear

to be necessary for BMI decomposition:a

conductive iber,ln contact with a metJ,

in an clectrolyte solution, with oxygen

present, and stagnant conditions at the

water interFacc to prcvent dissipation.

Higher temperatures speed the pro― .

The Lockhe£ team promptly inforlned

the Air Force, and in June an industry

meeting was held to brief the problem to

the Air Force,the Navy,the two contrac‐

tor teams and BASF.
Rescarchers have applied standard gal‐

vanic corrosion protection methods to

prevent BMI decomposition,with encour‐

aglng results.Standard technlques include

breaking electrical continuity with a Flber‐

glass sc五nl or polysulflde sealant,or using

a noncorroding titanium interface.

Rescarchぶ stin under way to better un‐

derstand the phenomenon and whether it
is a real operational cmcern,si∝℃ it has

not becn seen on acM aircrat,WingFleld

鯰id.The Cenatt Dynamics F‐ 16XL BMI
wmg box was inspected and showed no
slgn of corroslon,he鎌id.□

Aerospatiale Ceneral
Aviation Ne9oliating
Purchase of Piper

EDWARD H.PHILLIPS/WASHINGTON

than epoxy,accordhg tO Robert C Wing‐
fleld,general manager of BASF Structur‐

al Materials' Anahdm D市 , a maJor
supplier of BMI to the ATF program. '

The∞ Fosion ooncem arose whcn Ml‐
chaci C. Faudrec,a Ceneral Dynamics
composite materials and lr∝ cSS englneer,

could not ind a large enough glassjar to

test a BMI‐ carbon flber saFnple in a salt

water and jet hd mix.Hc used a tin can

instead,and was surprised to flnd several

days later that the BMI had dissolved at

the water/fud interface.

Subsequent analysls showed that the

∞nductlve carbon Hber h∞ ntact with thc

血 and the salt water dectrolyte had

fomed a battery,creating hydroxメ (OH→
ions.Lcse ions were∞ ucctcd on the
oomposite and bunchod in sunlient densi‐

ty at the he1/water interFace to forrn a

highly眺 t solutlon,estmated to have a

pH of13 or 14.

Base solutions are known to degrade

BMI,and the surpnse was that such an
intense base was fomed.Stagnant condト
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pa∝ of the dscussions,and they are mov‐
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er,told AVIAT10N WEEK&SPACE TECH‐

ざ獄fF誰柵 全:R濃『慢糞爵『:農F
comp面 es'' and the general aviation h‐

dustry.r owner〕

C Stuart Minar has晰
holding discsions with potential inves‐

tos and buyers for about a year.ne due

diligence pe五 od between Piper and Aero‐

spatiale wtt expre on Jan.15,Etieme L

Fort,chairlnan and chief execudve(対 臓∝r
for Aerospadale General A宙 ation,said.

Aerospadale General A宙 ath,based
h Grand Prdrie,Tex.,sdd 50 new alr‐
craft in the U.S.in 1990 and expects to

sen 7080 in 1991. The company builds
atrcraft in Tarbes,France,then disassem‐

CarreH Aux‖ :ary power unils tO Equip
NorthroP ATF′ Bicck Hcwk Helicopler

Los ANGELES
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Texas.

Hper,which is plagued by mancial
problems,has drasticttly reduced produc‐

tion and lttd oぽ large numbers of workers

ttt year.Pi"r expeCtS to build only 166

盈κrat in 1990,a number signiflmtly
lower than the 300‐ 400 units proJ∝ ted by

setuor company ofFIcials carlier this year

←w&sT Apr.23,p.3o.
Minar tt scning Piper's Lakeland,Ha,

factory as weu as type∝ rtiEcates for cer‐

tain Piper ttrcraft to help genera“ addi‐

tional money.

“Cぉh■ow∞ntmues to be a problem

for us,"Tracey sald.“ We can't buy as
many parts as we want,which mcans we
can't build as mally airplanes as we would

like to,''he sand.The vero Bcach,コ L‐

based conlpany“おpa"g m advance for
pam as cash nOw pemlts,''Tracey said.

“We may have lost an order or two,

but m∝t customers are being vtt patient

宙th us for their aircraft,"Tracey said.

Currently,a buyer must walt about a year

before taking delivery of an arcraft or‐

dered this month.

Piper s∞ n∝ntrating its resources on

building high―revenuc alrcraft such as the

Malibu Mirage and the Chey― e3A and
Cheyenne 400.A small nulnber of train‐

ers are being built to meet ∞ntractual

commitments,but production ts proced‐
ing``at a very reduced rate,"Tracey said.

Piper has a production backlog w血
about S176 minion and employs about
630 people.□

N器拒臨識躍占鳳 電
equlp pFOduCtiom veFSiOnS of its YF-23

adV暉 l tactid・ り t shOutt Nor‐
tLrop win the‐ ATF fulltcale development
COntFaCt next April:               ‐

Emergency power comes from an AiR‐
escarch hydrazine EPU used on the F‐
16. The CTCP36-200A and the 400‐
hpllolass GTCP361F23 are derivl減v"
ofthe CTcP36200 APU on the MI=
DOnnelllDOuglas F/A‐ 18 and th0

units  帥 :                             ‐  ‐

The t柳O YF‐ 23A prototypes are now
atted with Garrett OTCP36‐ 200A
APUs tht provide Ыeed air only:

器 Arbus h轟 t澄
":‐

and‐ Mc_

ccntet for one wr of production with
Ledprice options for the Fouowing fOur
ycars in a宙血 山 簾 』 contract.□
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