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B ACMTM AI RE , fIAUM, AND TESTD.

AFOSR.TR. A8-O q 9
1. Model 1080 front loaded, graphite vacuum furnace. The furnace chamber

is equipped with 3 inch travel bellows seal at the top with
interohangeable push/pull rod connections at the bottam. This furnace
has bean installed on an existing model 1123 Instron with 25 KN load
capacity.

Other features of the furnace are:

a. The furnace chamber, the front door, and all the ports are
constructed fran type 304 stainless steel. All structural joints
are heli-arc welds.

b. 7he furnace has a double-walled, water-jacketed vacum cbater.
7he Chalaber is the "full-front cpening" type and is equipp with
frunt door clamps.

c. A sigt .or is located on the front door to sioht the test

specimen inside te fmunace. An extertally adjwtable stainless
steel. shield is prcridel to protect the glass frt= v
depwition.'

d. The furrmoa dmza t has ports at the top and bottam thrCuhi hitdthe load train is hvwted. Axcess ports ae provided far
tiAe prcbes (cottrol and work) and three flweible wor:thrxc• es.

6. fitp and bottQ10 loadings no thrwgh 2 inch& diieter water-cooled'
rods mids of 17-4 PH CIM H-900e stainless steel with "1-3 UNC-2B,
VI dQV treafs oc internal eMS for Wmwtion to 2 inch diameter
graphite jpm~/pil rods. 7be top rod is aealed to the tank by
welded stainless ,teea. 3 bm travel bellows assembly. the
bottom %W is o-rinj sealed to the tank. he top and bottom
water-cooled rod asseablies are iriterchangsbe.

f. The pjqzin port is lomted at the rear of the chuftr.

g. oWe feed-thtrughs are internally water cooled and are thr*ouh
the frcnt and rear of the fUrce ca•er.

-h. An inert gas kit is sL~plied consisting of one machanical type
vaw= gage, one relief valve and one manial shut off valve.
This sysntem Provides for backfilling the vacuum dwabar with
inert gas, as well as coxxbt -ng tests in an inert att•iae.

i. Cuplings for an ion tube and a ther wmle tube am located on
the • .ce dner.

J. A ow-ered solid bis fret the front door terminals to onnectors
roughly in line with the door pivot is provided. The cables are
attacd to these ommtors, thus minmizing the bendin• muet
on the hinge as well as reducing the cable restraint to opening
and closeli the door. goecables to the fmnt door are shorten•
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by running them from connections on the rear to the front door,
further reducing the load on the door hinges.

The heat zone of the furnace has the following characteristics:

a. The heatirq element is a vertically mounted, split graphite
resistance heating element. 7he front half is mounted on the
front door and hinges with the door.

b. nm insulation consists of grapite fiberboard surronding the
sides, top and bottom is split vertically to permit the front
half to hinge with the front door and the rear half fastened to
the furnace chmder. (Cmeni top and bottom for 2" diameter
load train.)

cO A vertically split coper heater shell, with coper cooling coils
brazed to the cutside, is suMplied. This is muted in the
urna-e dkan-er and surrourr s the shields on all sides. Bth

halves are water cooled. (Openings top and bottom for 2"
d eload train.)

d. 7he furnce uses the "clam-shell" design for heating elemnt and
beater shell so that the coerator can installand remme test
specimens easily as well as being able to dwk clearances prior
to closing the furace door. Qw-haif of the heater shell,
elmwe and shield assely will be mouted to the hinged front
door. .After a test has been otleted, the operator can axn the
door, exposing the test specimn for easy zwval. After a rn
spen has been =uated betmm the load rods, clearances
between the work and the elmst can be checked prior to closing.
the funace door.

20 utility r for the. fturz am:

a. 2le-tical: 30 MVA, 480 volts, single phase, 60 hertz.
Contianm an freie of electrical noise or
spikes. Single point entry at main circuit

brvekr.
b. Coong water: 6 gp at 70oF mximn (based on 35S0 maxizz

rise). 50 psig mWims 75 psig mwx=. Clean
m ad free of canmtinat-cn arM minerals.

c. Imrt gas: Hleium, argon as ie for prmommo or CdJUer
release, 15 to 20 peig.

2. Vac= system •r.istng of the following ompvWxi:
L

a. 2as original Uostage, 18.2 •, Sagent Welch Model 8851
ma iwdcal vacuu pmp did not fAmction ptperly. This pump was
.x• wqW idth an Alcatel Model 2033 with a capcity of 35
m /h. The euange was thrug lbermal Teduonlogo with no
extra co~st dmargd to wicjbt state University. Thperfrac
of the substitute pip has be v savy.

b. High vacua pxp: 1200 liter/se/on (air) oil difftwion iuip up
Varian Model V&S4 with integral cold high vacuu valve,,
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* foreline valve, vacuum release valve (chamber), water-cooled cold
trap and necessary manifolding.

c. 2he original thermocxuple ionization guage, Varian Model 842 did
not function properly and degassing of the ionization tube was
not possible. 1is, instrument was exchanged for a Varian Model
880 RS digital ionization thanxxoile guage controller through
[ l Tecdnology Inc. at no extra diarge to Wright State

University. Model 880 RS is for operation with one ionizatig
and two ele guages and covers the range from 2 x 10-"
to 9.9 x I0 torr. 7he unit is smplied with one NRC-563 hot
filament guage tube and two NW2-531 therowple gauge tubes,
complete with ionization guage tube. Unit is rack =umted with
d d mJa•si of 3 1/2" high, 19" wide and 11" deep.

d. Valve control panel - 7bis valve control pnl (grhdc) provides
a sGyi-autcmti Q m method for control of the
electro-p%=tica~ly opmtad foreline, rojc dM high vacuum
valves in the punping system. Indiicator lights provide the
informtiont as to the valve position. Me switds are cascaded

* to prevent qperation of valves cut of the proer sequene.

e. Air pressure alarm - 7his system sousan alarm when the air
sJ ple pressure drops below a set value. .is unit was not
inc~luded in the original proposeal.

R ~3. F~rnace Powr su~ly consisting of the following oxphents:

a. One variable crtu t tpzutfoer Wich can deliver 25 WA of
s &Ml *ia powr.

b. One sinzu9 ownae ~ control ft=e protection and current
limiter.

c. MMaR11y reset circit breaker with autuatio trip to protect
futmne pawr tainfomer.

d. •.oQtol power transformer provides rquired voltage/s for all

e. sel eos item - Motor startes, circit brajos, fuses,
etc. as reuc~ired.

f. Furnac par mntor and xotrl: One voltmeter and a ansr
to monitor power to elemt.

-. Nanially reset main cirtit breake.r installed. tanI former
ento1sue (0 (0A).

h- Furrg control Panel - Ths pawel provides, the ro~sMr
coftrols for the paping v1stem ard heat zoe contzato. It is
also e*dpjW with two metrs; an anter and a voltmter. Ths
enables the q•erator to v-itrt p bW J ed to the

== grm d pmer oiutlts for all eqI -eIt and
irstrwientatis froa the variable out tam&formr. This
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feature was not included in the original proposal and is intended

for minimizing electrical noise.

4. Temperature instrumentation consisting of the following ccmponents:

a. Cne two-•dannel Honeywell Digital Controller Programer DCP-700.
This unit consists of two digital current proportioning three
mode controUers-each complete with auto-manual station and
accepting a control signal frm tperature, term ple or
millivolt source. Cmrbined with both controllers is a
two-ciannel digital pr-grr- r P capable of storing up to 39
programs. Twelve external non-dedicated event switdces are
provided. Includes a selector switch for two sensors, (power
tand ptical ayreter). This unit is a substitute for
the older and more expensive model DCP-7700 whidi was originally
requsted. The DCP-700 has a digital inlicator whidch measures
the the aotput in °C and the outpft fram the poer
transducer and the pr ter in m V.

b. ~Teperature sensor primary: Cptical pyraneter,, Iroon Modline R,
dual wave length optical pyromter with 1000C - 2500°C
range. Installed on stardard front sight winkdo with swing away
bradcet. The pyrutater is ecil~edp with DC pow~er supply andi

* C digital inlicator for tpeature in °C. TAs unit is a
substitute for the less accirate and less expensive single-color
L= pyrcmter originally reqsted.

a. T.~eratuMe sensor seo "lary: Type C, wolyxen= sheathed,
thermoua le assubly with eal gland, plug extesimn wire and
alunina outer sleeve.

d. M~rature Inutminnt: A pmamr taaorss~ btwl
=ixnitor power In the furnace hatin el t and maintain a given

5. Acoessory equipzuit. Since the expeattd life of a graphiite heating
element is llmited, a spare elemet has been dtained. .bs spare
elemnt vas rt requesta in the original -prosal, but was idicated
in the interim status reort.

Item~ 1 through 5 weiv obtainad frce:

90 Airport Bued
CXmzd, New Hazlhim 03301
Weph~on: (603) 255-660

Attm~tion: Mr. David E. -. einirangy

Total final ot of the above item, Izntlt•dg otaon
cost, is $90,690.81

6. Data aui n arvzisoellaneous suvort instr• entations.

In a letter to Dr. A.R. Amos, dated Octd*r 17, 1986, a request
for the disxpoition of e�ess ftnIs (actually $6,599.19, estimated as
$7,443.00 at that time) for the.puximse of soae parts and t ts
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was made. A notification indicating aVproval of this request was
received an January 16, 1987. The following items, indicated in
the interim report, have been purdased:

a. Zenith Model ZF158-42 P-C Cc•-atille Mirco-Qmpxter and ZVM-1240
12 inch high resolution tonitor. Obtained from:

Zenith Data Systems

St. Joseth*, NI 49085
Tel. (616) 982-3700

Total cost: $1,330.00

b. MEC P6-60 Printer, tractor feed, bidirectional No. 4202, obtained
from:

Disk & Data
Eight North Mar~st St.
Troy, CH[ 45373

STtal cost: $555.00

c. Model 3021-21 Yoowga •o Pen, multiraW reoorder obtained
fram:

V •m mn Dormn East,, Inc.
P.O. Box 163
Blairaville, PA 15717

T otal cost: $I,415.50

d. 131 PC Data Aiaut~ Board and 0cm*rol Adapter, ~r~ae
thrmug:

Electronic Shop~
Wright, State UhiVeraity
Dayton, CH 45435
Tel. (513) 873-2598

iotal cost: $175.00

Ctra1 Stores

Wright State UniveMit-' .
Dayton, 1H 45435

Total cost: $62.15

f. Cne-eiqhth inch thick gnrdta felt used as radiation barrier
ins the txla puss roft. Obtained from:

XateriaUs UnIlmited
alWdinville Mlad

1aletio, Nh 01468

Total cost: $17.00
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g. Data Acquisition Programing Suport Soft-are obtaine from:

134 Branch Office
33 W 1st. St.
Dayton, CH 45402

Total cost: $125.00

h. TL inch diameter T-6 grapite pist/paU rods ed pieces,
i:iarfactie by:

Micmo-Msch Inc.
33 Nmdxwyport Tm1nk
P.O. Box 229
Ip•wich, MA 01938

Total cost: $1,256.00

i. High ieerature TIhembn pe 5% /Ragsten 26% Fh with Tantalim
and Mlyb sheaths.

Ttal cost: $548.50

7ype K 'Tbunow. ~a an TIheio=Ve a&xtnsimi wire.

Total cost: $63.20

Doric Digital txare Inctcor, Model 400•3-•C-C.

T*ta coutt $440.00

All the aboye itM WM Pwr hsu d ftmea

Schlemer Mtes, Iw.800P., 0Unit 35
Cindi ti, CH 45231

Tel. (513) 522-8340

Hot F~lamen~t Venoam 0563-M466-304 Imization *u , ftaizucI

Varian121 Hatwl Ave.
tondFort, Mh 02173

Ttal ost: $95.00



V CONCISE STJMARY OF RESEARCH PROJECTS

High temperature across-ply tension tests of carbon/carbon composites

at temperatures up to 20000C have been conducted. Substantial increase

in across-ply strength with temperature Nao been observed. These

activities are in part supported by a Research Challenge grant which is

provided through Wright State University and is sponsored by the State of

Ohio. Initial contacts with General Electric and NASA Langley for

securing support for suture activities have been made.

_•• ~P. Dedras ..

Professor

Mec.hanicals Syatems Engineering Department

Wright State University
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