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I. DYNAMIC MECHANICAL ANALYSIS

Dynamic Mechanical Analysis (DMA) studies of about 90 composite
samples have been completed over this period. A joint project with
Dr. Ming-Ta Hsu and Mr. William Gilwee of the Chemical Research Project
Office at Ames on a new series of aging measurements was stzrted in late
December. Samples involved in this aging study are: bismaleimide (H795),
epoxy (5208, 934, Hitco), polystrylpyridine (6024M), phenolic (xylok 210,
benzyl), and polyimide (V378A). In addition, aging of new MY720 samples
was started in late April. All samples involved have been aged in air
at 177C and have been removed periodically for flexural, tensile, short
beam shear, and dynamic mechanical an4ilysis. This aging study is being
continued by Dr. Hsu and Mr. Gilwee. '

New versions of the operating system (RT1l V4) and a FORTRAN compiler
(RT11-FORTRAN IV V2.05) were installed .a the MINC computer, which controls
the DMA experiments and does the DMA data analysis. The software for
DMA data acquisitioni, data reduction and analysis have been partially
converted from BASIC to FORTRAN in order to enhance system performance.

A manual for the complete operation of the DMA instrument and data systems
can be found under Appendix I of this report. This manual has been stored
on a floppy disk labeled "DMA.TXT" under the same file name.
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II. ORGANIZATION / STORAGE OF DATA FOR POLYMERIC MATERIALS

1. Hardware

The computer system, TYCHO, is a Digital Equipment Corp.
(DEC) PDP 11/44 system used for real time data acquisition, data
analysis and database management to support research activities
in the Chemical Research Project Office at Ames. TYCHO has a
large main memory to support multiple users and a floating point
processor to support the FORTRAN IV+ compiler. An 11/44
configuration with an RM02 (67 megabytes) disk drive was selected
as its primary mass storage device. The TS1l (45 ips, 1600 BPI,
9TR) tape drive and the TU 58 (DECTAPE II) cartridge tape drive
came with the RM02 configuration. The RX02 (1 megabyte) double
density disk drive is used to load diagnostics, file backups
for individual users and transfer of data from laboratory
instruments.

The laboratory reripheral accelerator (LPA 11) was selected
as one of the communication paths to avoid the process of real
time data acquisition interfering with the overall operation
and the speed of 11/44. 16 RS232 lines (DZ llE) have been
installed in TYCHO. Eight of these are used by instruments and
eight by terminals. An I/O processor (COMM-ICP) is also
installed in TYCHO to offload as much of the I/C processing as
possible from the 11/44 CPU in crder to provide quicker response
to interactive database and graphic users. A Trilog T100
printer/plotter is used as both a line printer and a hard copy
graphics device. Tek 4025 &and VT100 terminals with a Selanar
graphic board installed have been used on TYCHO. In order to
input data stored in graphic form from paper into the database
a GTCO Digitizing Tablet is used. The LA-120 was the system
console supplied in the standard configuration.

2. Software

A high level larguage, FORTRAN IV+, has been used to
support real time application. "Software Tools" obtained from



the DECUS RSX/IAS SIG tape (198l-Spring-Miami) ha: ween
installed. BASIC +2 was selected as a powerfu) but easy-to-use
language in simple programming. The Basic Self Paced Instruction
(SPI) was also installed for the less experienced user.

When the users log on and run TYCHO, MAIN does some ini-
tialization and invokes CONTROL. CONTROL generates a menu and
connects the user with the requested submodule. CONTROL
maintains the current and two previous user environments within
TYCHO to facilitate the command-driver and mutiple-user-task
features of the system.

The data system is capable of a variety of graphics output,
dones data reduction, data correction and manipulation of spectral
data. For CRT output, there are Plot 10 compatible terminals
and the Tektronic Terminal Control System (TCS), as well as
Advanced Graphics II (AG II) and Interactive Graphics Language
(IGL) libraries available. The International Math & Statistics
Library (IMSL) 1is used to support the analysis module. Graphic
output on the Trilog is supported with the CCSI-TRILOG plotting
package.

TYCHO will provide data acquisition and instrument control
capabilities. It will control the activity of and receive data
from %he Laboratory Peripheral Accelerator (LPA). It will also
receive data from the RS=232C interfaced instruments and remote
processors. It will query the user for device, run and sample
information.

Datatrieve is selected as a language for database manage-
ment. We have created a domain in Datatrieve for wrach type of
analysis and a record for each test run. The records contain
information on the test conditions, materials and a summary
of the test results. All of these domains can be found in the
PDP 11/44 computer under the data dictionary "TYCHO".

More detalls on the TYCHO system can be found in a paper
(Appendix II) presented at the Los Angeleés DECUS Meeting in
December, 1981.



Another aspect of TYCHO software development is the coding
of a chemical structure data manipulation system. This system
can be viewed as an integral part of the overall Chemical
Laboratory Management System (CLMS). A writeup on CLMS can be
found in Appendix III. CLMS is the ultimate software package
whereby all aspects of data acquisition, storage/retrieval,
reduction, and analysis will be automated. The first phase of
the chemical structure coding has been initiated and is
summarized in Appencdix IV under Cuemical Structure Storage
System (CSSS).

More recent development on chemical structure coding
includes testing of the software for the generation of the so-
called Morgan name based on a well-known algorithm.l The
implementation of the Stereochemically Extended Morgan Algorithm
(SEMA) is not complete. A parallel development on the data
structure specification using DATATRIEVE has been completed,
resulting in a procedure for the direct input of the connectivity
table. These procedures are currently available under tasks
SMATST (UIC 1, 322) and CSSS (UIC 1,10).

Software development has also been started on a graphics
library for the Columbia microcomputer system s¢ that it will
be able to serve as the processor for the GTCO digitizing
tablet. This library will provide the capability for the
user to see the chemical structures as they are being inputed
or to view the spectral data as they are being digitized. The
library is not complete and requires further testing.

(3R}

Reference

1. W.T. Wipke and T.M. Dyott, JACS 96 (1974) 4834; and
references therin.
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o APPENLIX I. 1.
WK TN WETH MAGHINES RELATED TO DMA EXFERIMENTS
.

T %% Line Frinter e

1) PFaower Swmiteh

The Ppover switch for the line printer dis at the back, left corner.
Leave the power swuibsh TN 811 time.

Y Dheck printer paper position at the besinning of the dav after the main
pPower 1s turned on.

1F roat alisned to toap of pasies g the followinss

a)  Sal top of page by pressing the "FORM ALOGN Y hatton

wntil printer head is aliened with top of pase.
' If menessary scou may wee hthe "FORM ALIGN LY button to

back up & few Yines to the tor of pape position,

By Push the "RESET" hutton.

o) Eee if the top of pane is now set b pressine the
MERRM FEED hutton.

d)  Repeat procedure from a) if toe of prawe is not poasitioned.

@) When tor of page is alianed, praess "ON LINE™ button.

If it is already alianed to top of pase, press DN LINE.

X Faper Loading

PEAFER CLTY Tiaht wil) Vit when more paper is needed. Feed paper
i Feom back shot te Front.

4) Froblems
————
Faper Misfeedings
Marw times paper is misfed beoanse the pile of printer Paper is
pressed with something on tor.  Remove everybhing Feom the top.
Paper must alwsws be fed in freels.
Pt printinas
1F the Vine printer is on and 36 not erdintine when & Print out
is ewpected, check the erinter port At the kack on the risht, and

the power cable on the left. Make supe thew are pluased in well.

5y Setting Privbter DFE-Line at end oFf the daws

At the end of each dawv, set the Vine pranter wif-line as Follows:

a) Fress FORM FEED.
k)Y Fress ON-LINF. The red liabt should o off.

o
v/

Faper Drder

When parer supplwy rung low. order more from the stock supplies
withs

Aok Cieder # T4H1e (subsieat to chanae)

Natiomal Stack Na. 7ERO= 0= e s— 2
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1) PFower Suitah

, Set the line switoh located at right bottom front to ON (1),
K Leave it ON all time.

Y Loadins angd Ll wsdine Fapar

Losadings

) Fress "CHART LOARY hutton
: BY  Flace paper in Posgition with edases set into morners.
)

Smoeth out paper and press "CHART HOLI boatton.
Wil oadingss .

a)  Press "CHART LOADY asain.

b)Y  Remove pPaper.

3 Chanaing Pens
: Fern Eady Golors AND uses:
: i) Lisht arevw —— standard-width., Llse¢ on transearency £ilm
i s
: ii) Biach - wide 1ine pens. llse also an transparency
4 'F i ] m ohn T "
H iii) Dark aprew —— standard PpAPEr PEn.

i

: (” Chanae pens when vou pun out of ink or when wou want to substitute
i far a pen of different Solor,

2) Press appropriate pen location button (1 2 3 or 4)
to seleot the pen wou wank te sobshitute.

b)Y Femove pen from pen holder when ploatter arm stors moving,

=) Remove the cap of a new pen or A subsbitute and Place it in the
pen helder.  The thick ring around the middle of the pen fits intw
the stot in the pen holder,

d)  Fress "ENTER" butten and pen docation button.  The plotter arm
will Put the pen in the risht pen storase location.

4y  PFlotter fArem Gontrols

The plotter has 4 directional pushhutton controls for the plotter
arm mmvenent — ueward, downward, left, and right. Fressing anw Buttan
will move pen in the direstion indicated., The dipection pushbuttons
wan ke nsed in X and Y combinations.

For faster muvement, press "FAST" pushbotton together with &
desirable direction pushhutton.

¥)  PEN LIF and FEN_TIWN

(N These pushbuttons are used to raise or lower the pen.

) Pen Selection Buttons (Fen Laovation Buttons)

These are Jabeled L, e 2y and 4, Thew are wsed for manual selectian

af pens. To select a Pen, simply Press Apprappriate pen selection button.

To store the pen in the selected locatior, press "ENTERY pushkutton first,
therm Press the selected losation botten, This aperation will store and

" —

i e e s e e et e e

. it
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’ 3.
‘cap the pPen in pPlace.

/ M NOT LEAVE een i the pen holder of plotter armt the pen wil) drw
ot 1F pot carped.  ALWAYS RETLURN pen to its storase location,

/) Scalins FPoinpt Pushbuttons P oand P2

Fl1 and P2 direct the pen to move to the corpespondine phwsical point
on the Alaten. Pressing F1 sives the Tower Jeft phvsical eoint and
Fo the upper rieht phveical point of A& window area you wil) use for
plottine.,

To reset scaling paints, move pPen to & desiped phwsical point, press
NENTER" batfore mushinpg FL or P2,

Fi oand P2 scaling pPoints can he used to defipe relative width and
heioht of characters or svmbols wou want to weibte with the elotter, ,

+

Refer to HF Flotter Manual for more dnformation,

b Supplies Drders

(I) Purchase Reauests npeeded for the followingd
Felier”s Address:

(T Hewlett/Fackard '
AEO0 Hillview Ave.
Falo ATtoy DA 4303

Flotter paper:
5) Blank parery 13 x 179, HF #2REO=0120y unit in b
P1) B Cwnles Laa Papery 11w 1790 HE #9R30=-CLA8, unit in how

§3.4) % Cesles Log Fapery 11 % 17%, HF #¥380-014% unit dn bow '
Calor penst ,

i) Standard Parer Fens, dark erew bodies,
4~ ae Packs HP #5060=6710
1i) Fens for Transearency Filmss
a) standard line width, light srev bodies =
1) 4 Feps (Black, reds Blug, sreends HF HEO L=l 1S
2) 4 Penps (Black, oransée, beown, violet), HF WSO L=l
b)Y wide VYime widthy Elark hodies -
1) 4 Pens (klack, red, klue, areen), HF #5OLO-LZ1P
=) 4 Pans (blacky orange, brawn, violet), HF #5040-&ERT

Swlvent (nsed ko erase op transearepcy Films)s
9t ) (L F1. an. ). HP O #S0AO-ARREE

Transeararozy Films:
B8 oue 10.5 dnes, 100 sheatsy HF #$RE70-0A%
\ 4
(1Y) drder from stock supplies:
Graph Paper, srid size 10 « 1% 100 sheets -

bk Teder # 33010
Natiopal Stock  #7530=00-687-5251
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1) PR 4
: ORIG ‘
Press FOWER fo turn the heater GN/DFF., OF P:,Né‘,;' gggfn!s

’
) SET
Press RESET when power is turned DN,
Bvery time the heater is turned ONy wou must RESET it.
Bt cemn anlyw need to RESET 4t ONCE a daw 3F the heater is to stay
weoall das,

) Heater muarpent
The peointer deflects in & ranse of O ~ 4 amps in the DMA runs,

4)  Lisht Bnlbs

CLINCINTT R ED 8 Liohted when not in use or when in usey i.&. cdurins
the emperiment, indicates that heating bemparaburé
ig out of control,.

DIINTRANLED & trdicates heatine temperature is well conteol lad
during prosram exesution time.

5Y Fauer DEF

Turn power off at the end of wour final DMA run of the davw,

IV, ai MINZ s

1) Ewstem Fower Switeh

The MING pawer switel is deocated on the front of the MING cart.

legave 1t ON all time. .
o Dishette Ledves and NDiskettes

MING kas tae dlskette deivess
O Left hand drive.  You start MING by dinserting
a gwstemnm diskette or a demopstration diskette op A prograin
diskette with swatem in this drive lahelled HYO:,

{: Riakht hapd drive. TInsert a data disketde or A PROAPANn
diekette im this drive Tahelled #HY):.

Fpern ik drives bve pressing the biack bhuttoens ypderneath the doars,
Close drive doors after the riaht diskhetles are inserted.

Chavoine diskettest

Whern to chanse diskettest

When the diskette in BY1: ds £ armd von want to collect more
infermation on a new disky IR s want e owork with o differenl
diskette in BY1:, wou chanse the current diskette in Iipive 1.
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’ Vitiwil s mbd Wekiel oo bl o vab b PLoatiam b s o 0 b v LT M B

i
r sentam prosram disk in deive O o chanee the current diskette
i‘i » '-l [¥] E‘Y‘:”

b p Mew to Chanwe diskettest
| EY1: diskettes =
‘ TF MING is working on & program, either mamwlet& it or
,j interprupt it with CONTROL 2 befoare vou chanse the diskette,
‘ Wait for REALY to appear,
Then Just simely remove the current digkette from drive 1 and
E put a new or Jesired diskette in.
g EYOE diskettes -
s
| You can chanse the svstem diskette in one of the tun wavs as
Fllowsy but epreferrably with erosedupre [ 1Ff wou are still:
new to the svstem.
1. When READY is dismlaved on screeny turn svstem power
switech off.
Remnove diskette from Drive 0.
Ingert new sweiem dishette,
| After a few secands. turn Power back on to stapt MING,
L 11. Remove diskette fpom Drive O
Insert new svetem dishette,
, L.eave the swstem power on.
| ( Fress BREAK ket
f ' The terminal screen now displavs a character @,
g Tvre ipn right after @ 17200005
| This will start MINC,
: e not wse the BREAK kew wther than this procedure.

Handling diswettesz

. Label each dishkette used with volume identification

. Never write on diskettes. Alwaws write on the label first,
then put it onto dishette. )

»  Thy pot touch diskette sinot. "

. Lo omet bend ar clean diskettes.

. Pratect them in emety enveloups,

. Save empty envelups in diskette envelore slat.

. When a diskétte ig full, set the listine of all the files
ewisting on the diskette by sivipg the command
DOIR LE:Y Fer svstem disk, er "DIR SY1: P for diskette
in drive 1. Save the diskette directories in the folder
labelled TIEK INDEX.

NDiskette Nrcderss

ORIGINAL PAGE IS
OF POOR QUALITY,

Crder more diskettes from Stock Supplies:d

A\ ol Geder HTAZLR
National Stock #7045-01-047-2404
Nesoription 274071 Diskette from DYSAN

Guality from Dvsan is better than that fron Memarex,

2) ndil}es
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v The MING chassis contains the +ollowine 4 1ab modu)ess
| 1) Slaack module  (2)ock)
, 2) Digitmi=~to-analas coanverter (d4/a)
3) Analos=to=disita) copvertapr (a/d)
P 4) Freamplifiepr  (Preamr)

The froat panel contero) knobs have inner amd ocuter knobs, Their
pasitions are set as follows, DO NOT CHANGE ANY OF THESE ZETTINGE
for the MA runs.

Clock Madule

: [ g ;L)

st Inner knob set for VAR DLIT ORIGINAL PAGE 18
BLIPE IN + OF POOR QUALITY
stz Inner knok set for VAR QT

SlLIFE IN o+

Nimital=to=-Analosn Converter (d/a)

] Inner Knob set at upnipaslar (+) selector
Outer knob sét at O=5 V
i Inner RBhook at bipolapr (+/=) selector
ater knob at SV
‘ 2y same as settines of 1
Analne=to=Diaita) Converter (a/d) '
Dy ly2yd A1) onter Knobs set at TEST position

Preamplifier
AyEL T AV dnner knobs set at V omode
A1) nuter Braobs set At Ful)) clockwise position
Fy eronarammable aain coandition

4) Tepmipa) Kewboard

Special kRewst

LELETE Weed to corpent tvping mistakes, T vwou make a
twpine mistakey ppress the NELETE kew as manvw
times as nessary to kack gp to the error and erase
it.  Then resome tvping.

RETLIRN Weed to end A messawme to MING,  When vou tvpe
a command or dnput A value to the computer, wou and
it ke pPressine the RETLRN hew.

TR The DTRL kew s dsedy, 1in sombination with ansther
kewy ta ddentifw a special function for that kew.
The 2TRL/G Furctiom ds used to interrupt MIND,
Wher wou want MINDG to stop dts current activites

b,

womtt kb ey bl OTRE, bew and preee the 0 ey bwive,
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» Iwet S Reibd Fhe NOCSEOROITD by 3 maged 4o teur e s e siay HE

fram Jiamlavisns Hnes on dhe farminal seprceen,

Yo nege this Laev when MING 48 sHamliavdine maoy Yines

af AnFormation Pastap Fhan e oan read than.

Prees the MO SRR L e to satap the displae,

Whep wou are paads tn cantinuey sress the NOA CIOR L,

ko manip arod MING resunes 148 i splav.

EMTRR man be used as 2 RETURN bev, ORIGINAL PAGE
OF POOR QUALIT

Murer e baevpuds

The nwperis kevead esnables mophers to be egntersd in oaleulstap
Fasliian.

REREALE
W NCT s the BREAK kevw @wsomamt foar channdine geptan dishetle in
i Q.

Brdobtness of Terming) Sereen Diseolay

FBeiohboeas onm be adduysted by opressimps SFET LR beer Fa) Towgd hee
precnins thae D bhew 1o dncrease o fthe [#ae e cherreane o {he
desired bpdahtness of bhe displaw, Then proas bho SET UF kew anain,

e s Lamms i

irwem MIRG disrlavs the REANY megsape, T4 wadta fae owan {o twepe
A Cesrndies The Fad Dawmdinea Baste commarels are ased all thne daing e
I”"l;"l i’".‘l'l .t\ []

Thig CLRESNTIIRY Cosinna il

Moodoean sev Uhie hame s of a1 the prosram $2105 data F8)es snnl
ol Fibe s Bhat e save wnoa wolome wd o Blee TTRIETTORY  cemanarid
M, The direstory dnedudes the eurrent bates Cthe velume ddsntifier,
Bles vigepsyry Fhe T4t el d Tess acg A desepdwebtiam of The avad lahle and
e Apiiae.  The YMealome YT and the Tuwmer were pamel boe o e S e
wlaw wlvey e wvolame wse dattiatbond,  Refep o INTTOAL Y ZATION,

Yol mhdy Meec the YR comsnel ws shown bl sl

PR FEERI pasy mpaddos Fap cenns T dwema Ao cokmarnd.
LR POVIE dd s Tavs the dlipestary of the diskette at BYO:
li v PIMM ddselars s dirertarsy of the dishkette sk @Y1

Thige SMET0% L28T 0N Corming e

Pleknre usine & mow v bingrs §ee, o mesu i akettey o poast
imdtialiezs 10, Weem weog dnditialise a wvalome, MIMNG farmats 16 - selblbins
WEo& o odtactary ares and an sres seadllable For F1les. TP B)sn @rases
Ay wBravings dndarmatinn gtared op Phe woloame, LF wen b e o dmitialdne
w HEen vadune.  Alwars chesk with the MR commarndd Defore dmnitialivins
g uaed valiee Booaveid erasing the Files sy wanlt to keep,

With o sestlen voalume in 8505, wlace & now volume to be dnitialised
Byt A vomplede gemnple af dnitialivias o pew volume falloms:

RIEAY

- INL =Y )s o - , , .
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Install volume to be initialized in 2Y1sy and press RETLURN ' 8

Durrant volume Llddeeenawredadds

carrent ownpers QHRCRBQHEEEEE

Progeed mith initialization (Y e N7 Y

Tore new Volume id: (Tvpe the identification pame wou wish to eive)
Twpe e owner name:  (Tepe wour inltials)

After twn minutes, MINDG prints the messaned

Inibiatization 48 completes found OO0 Bad hlccks

New ol can uwse this new velume to store prosrams, 2 svstem or data.

If MIND shomws that there are some pomber o bad blacke, put aside the
velume with bad blocks., JInitialize another new volume.

The RUN Sommard

If vou want to run & proapam stored on the volume, tvped

RIIN #iYename

filename = the name of the proaram wou want to run

Foap examplet ORIGINAL PAGE [8
RLIN EIMA OF POOR QUALITY

e

RN FILOT

Errar messases ocour whon wou have input a wrons filepname or
whern thie dJata disk 135 full.

IMIND=F=Specd fied or default volume does not have file named

indicates that wou may have input A wrone Filename npot stored in the
volume or the desired proaram file is noet on the volume.

Dherk the volume directory with DIR command and twrPe the corrent
filename asain.

SMINC~-F=No suitable free space on vwolume for file on line s
warns wou that wouer data disk Full. Initialize a new volume and

io8
collect data on the rnew initialized velume.

The DUPLIGATE Command

Yeau can use the DUF command to copw an entire volume or diskette
ineluding the MING svstem Files for back-ups,  The DUF command promets
wal) b put the volume to be duplicated in BYO0: and the backue violume
in BYl:. The NP command then coPies the entire contents of the volume
in SYO: o the volume in SY1:, destroving all of the previous contents
wf the velume in SY1:. MARE SURE THAT YL ARE NOT LEEING A VALID VOLLUIME
WHIDH You WANT TO BEEEF, IN SY1: AS A BACDELR DXISk. It is safe to use
a rnew diskette in this duplicatines pProcess.

The following example shows the entire procedure fop duplicatins
a volune.



N R I IV I T TYY TPt P YRR I PR SUNR ST B Tt 2 B ) | B N R R T I LR RRTRVE

: Coarpant valigpe ik eeseoapeeeed
Garrent wwner-t FORERIOGEEOE
;o Preocesd with dndtialisation F or N7 Y o fap new diskelie
M o~ frp mearrs diskeble inserted
Torpese e Yo Yigme vl
Trpe pow OwhEr Bl
I tiativation ds romeletes Found OO0 Had bilocks
REmmY ORIGINAL PAGE I8
WIERIFEY #yl: (loepe Thids commiand 3n) OF POOR QUALITY

Trogre were n maed Dloasks Food

RIEATY

11 1 Ctwpe Lhe wommne 30)

s ral b v dne o b doplivosbed in SYO0:

Trmetnll dndtintigads cmpty vn e A0 BYTEs wre vl peady (Y nee MY

§
|
i
i

CA IRV YT T o B

B woper dad Colreme dtwe dnformation are what o eave duping TNT)
L enn want o duplicate anokher volome (Y oo MYT N

FRo=install swvsten volime dn 5¥Y0s ond thern press RETHRM.

MIMG BAZTT V11

MING wisElavs an ddentifeing messase on the terminal soreen the same way
wonty s kaaet o kle gswetsbam, Th prampbs wou For the odare and wime.

TERIEOFCTANT  INCTE S

M v QTP@ CTRE /0 white usins the DOIELTEOATE compsnd, A PTRE /T
deved oo b Aol aeatien oran deatear daka on The Sniipoe v b umee b mYOR.
Fithor wadt fop TRIPLICATE Lo Pindah ar P ofd Che MTNL

” 0,

Tiner 5N i

Vi wan wes the COPY command to transfer s File From oane volume to
armbler, or te 1igr A File an oa line prinber.

The Farm of the DOFY oopmand iss

CEEY Pt 1 espes ho-fl laspa

*ﬁ\

where:

Froom=="31Taapma Fa The file mpecification of the file tn be cop gl
The defanlt device iz SYO0:, The default file tepe ds
S The name of the #91s o ba roarded must o Prasent .

Povm i s Fa bhe File specificaltian wFf fhe pew £iT1s Fhat AN
The copy.  The defesoult File pame is the From-f1ile nane.
The ddefanlt file Fype ta the fron-file bwvpe, The

N !

datanlt dasvdiee v WYDL
[ f: pripnts fhe File an the Tine wripter.

The Followinan are soms of the CORY oammirod Greampelen w0 SRR e

TF eon want B ot the NS File Freon enur syYoe isbette to diakette in

2V1e, wse oane of the Fallowine ©onn@Ends. Fipee 3t dis & boeic #1)e way




-
b'::}

1)

)

YRR IR L L R A LT I S YA TN TR T ST

COPEY EYOrTINAL RAE BY 1 TIMG . BAE ORIGINAL PAGE I8

o UALITY,
COEY N 5Y 12 A OF POOR Q

T4 wod want Lo gel a hard ooy of the DMA $#31e an the dine printery tvpe:

WIEY Y P

woour PMA File is dn BYO:.

TF wou want to copw g tewt file other than o hasic £iley twre the file
wmith its File Lypes (fFile btwpe is specifiad with the last thres
characters o) Yowed by a perdod after the file-name)

U SYAETIMA. THT LP:

The NIERLAY.LLEAR Zammand

Ton ¢rase a spraph diselaved on the terminanl sopeeny twre in the
FalTowing command:

READY
NYEFLAY. DL FAR

MTRE Sepevice Denbar

For any sepvice reauasten, provide oup serial # WEORR 4.

RS Field Servine CAOR) TRT=0R00 Ful, @mne Ask For Sherid
MING Fpeoaduet Sapvives Center R TR Bt R Ty B ]

fsk For Laorrle Feeedmsn

wds Deenambe PMechandoal Anelweaey R

Fower Switeh

Fawer switoh e the left tosale at the back of the IIMA.  Set Answle
At L meagition te boen eoer 0N, sl Teave P TN ATT time,

Conteala ard Thcddocatars

e Prwed Lidon
L FIREOENSY Cahaenk swidhalb) R

CRsC, FREGLIENCY (ranase switeh) [ 0k

FET AP TTHIDE 0.0 min dueins drdven arm cepterins
O e doeding passive arm sl ianment

&7 GRATN 0% durine deiven arn nepterina
HOY durdne passive atm alisroeent

MORE swihteh MAM, AL YN,

dnrine Tevel s atisnmeEnt Al



mf

4

bl

N vapns 5 oansabigE - -1
RN ewperimental runs
fraerating Peacadilres
Repmve the Ahermad wover b Temsspdpa the Phumbeas powe gl Featgi byl rita .

mavtk Ehe Flarmanm o lameas,

Coaprberdmg bhe Vieisven Arm ORIGINAL PAGE [&
Ponmbioag a0 Saimele OF POOR QUALITY

Heopoe | et dtnamepit o Pabsive foom

. =
—
LSRN

tom
-~

B Uhene rantine dhree peocedapgs are sasopdhed dn the NS prasran
aonbivg dn detsil,  Refer to IMO arepation mamml fop ather npeeating

N + v,
Fe o i v i

e N A B B A $ e il 3 M 3R 3 AR K S 26 b R AR
% AL CHLATICMS LSED FOR UMA ANALYSTS  #

whoip dferdi 32 ot 2Bl B B B Bt S 2 Rl B 230 AR A e Al St b

There are twe sebs of eauations whivth can ke used foe the AR apalysis,
&

have been bsins the wsid sel of eaustions in the DAM exmporinents.  Resnlts

abtaimed From calenlations usins the pew sot of eduabinns still need T he

¢

erdfied For comPaetibi ity with FuFonts resn)ts. S tboual in the DA o

)

\
(YD)

Capatupe Foms we Hesp recards of ekl opesalis obbadned Froam ooldoand new

-
= "1

e

Atimns, we onlw ube The oo gamalions dnoour swerent IMA prosranmesd rhane.

MY TS P bd mmas (Fop pectansular aapations)

i

[ (T s Foetsr) /0 G b3 o Vo 8 D)

bap o = V1% 0/ F1oR
Tom (G TT TR e ) GRS T Y Y (LT )R

.

b s

o= o feet nf srrins steel stan. (M)

Foowm Fraagemey of standar! (bl

Vi oza pamreing of standarad (MY)

Pl o= v dwe obtained from table  (refer Lo VA nannals appe il
caetinme PL.RY, Far owscillation anelibade of 2mm.
l is 174 MY

Aetin i ne

-

N~

—_—
x8
i

s owdpale Arm wement of dnertia Clhenr)
O ban o nnstant

Fose mample fresuencw (He)

b ogamele widlh Gom)

o= samele Yansth Gom)d

sample thickrness Coin)d
clameins distance (mm)
Flexneal madulnsg

ol 3
FE

New THA Easuatinnsd {(frr regtansular samrles)

By (Ll (R sketa (Ll € ) ) Y
WYY e |

Gee (I G B @ ) ) /(3R
(4= Q=™ / Cupg =™

EYom (R s 3o (YW Yol Y 2 CASR Y Jot (Ll R/ UR AR (14 (f) ) Y H#



‘ ¢l - whz-wg«m) (WRA2~We”r2) =) ORIGINAL PAGE I8 ‘2.

e on o (Lo €)% s OF POOR QUALITY.
Erow 3w (1 &) Y

’ bam o s g Rt (V=) Z ™ imupn ™)

W e
Jozosinale arm moment of ineptia (ke.md)
noss e RF bl i g F o= gample Feedquansy (HR)
W B kT AR where Foo = sample-~fpree freauency (Hz)

oM R A MIEEIE Yaom pleid running Freavency (Hz)
A= cpess=section area = Width # Thizkness = WHT
E = distance betwesn arm center = Lenath + 2#0lamping Distance
= |, b S
o= dample cposs—section radiug of greration
= (Thickpess™®/i2)™. S = (T™R/12)™.0
( L L] ,1', SKenn rA t’ i
™o tap o copstant  (same O ocalowlated in old DMA esquations)
3 = ghear storase modulus
GYo= oahear Tnss modulung
£ = Yauns's storase modulus
E" = Youns s lToss modulus

E
2
il
by

The most recent TMA peoaram files are stoped in the £ )1owing volumess

1) DA VLA (nsed For plotting with old set of DMA gauations)
) MING PIM&H L4 (used for plottineg with new set of DMA equations)

( Flease rmoted
lse the volume labelled NMA GLD#14 unti) results with new TIMA
eaations are verified,

Bath velumes have the same srodaran f11e names as Fo)lowses

Frelated Proarams #or IMA Prosramned Runss
NG . BAE
JiMea
T .
e Farameter File Frintout Related Frosramss

EXHGE « BAS
FARFIL . BAS

Related Frogsprams for Terminal Mselaw of DM Datas

CRT « BAY
CRTY

Related Froapams for PA Datea Flotsd

; FLIIT . BAS
\ BT
LT
LTS
FLIT 4
LTS
FLAIT &
FELaTY



. anad

B - i LA

TR e e

ORIGINAL PAGE 9
OF POOR QUALITY

PGS Temrerature BERUUS FrORiam
ETATINE . BAS
Frogram for View Grarhs of DMA Dntas
VGEPLT « BAS
Froasram for Weiting View Graph Characters:
VIGTHAR « BAS
Related Frosrams for DMA Room Tewmperature Runss

IMMART . BAR
TIMART L,

Caleuwlational Frogeramss
WTLDSS . BAS - 4 Wt, Loss
AVERAG. FAS = Averase Modulus
IM& Rooin Temperature Dats File Entew Prosrams

RTR . BA% '

3
IMA& Room Temperature Data Files Dutput Prorrams:

Rosenbere's aging sampleés data

.
Lt

starting J /725701

RTOFIL. BAS

RTDILET . BAS

Frogram for DMA Room Temperature Data Plats:

DATAFL.. BAE

e e S e e X oL L L S R R R Rk R
# PROGEDURES FIOR DHA ROOM TEMRERATIIRE RUNS
AR R A 3630335 36 Al o B S A 38 A IR 36 3 AU A

)

Nobe:  Power switel in each mashine is alwarws Teft TN exaept in

rpater. The main eower switch coptrals eower for all instruments.

1

]

¥

Initial Presarations

Temave asine sameles Feom oaven and coal,
Weial each pan with samples in it.
Measure the width and thickness of each sample.

MTND Start-iip

o Turr main power switch on.

., MING wil) displavy an identifvine messaae nn the terminal screen

L3,

Ragenbera, Gilwee and Hsu's asins samples
data startinsg 12/728/81 AND 4/730/6%



, and ask o te enter the date. ORIGINAL PAGE 18 14.
N v Twre the date dn the followineg fopmats OF POOR QUALITY .
dd=mmm=wy  Spress RETURND

: for examplel
A2-MAY~@2  ERETLIRNG
Fs o Nemt, MYNZ asks wou for the correct time of the dav. Tweee the time

i 24=hanr format as Ffollowst
hhsmms &8s SRETIIRND
You gan oamit the seconds iF vou wish,
for exampled
W]
. After abaut 19 secondsy MING diselavs the message REANY an the
sereany dndicatine that it is peadyw to roun Programs, Perform
caloulations or nollect data.

»

2y Start LMA Run

. Eet the CAPE LOCK kew so that al) letters tvped are in big letters.
o« You zan pow twped
RLIN DIMART !
IMART ig a prosram weittern for IMA room temperature runs.

4y  Repove the thermal cover by Yonsening the thumbscrews and pushine back
the flanse clamps,

<0

Frocedures for eianning the TIMART proaaram

Input information as asked and follew throweh the following steps:
(Remember to terminpate wour information input with the FEETURN kevw,
(“VPins errors must be corrected before pressineg the RETURN kevw. Llse the
ELETE Kew fop this Purpnse.)

Terminal Displaw Nrerator’s respunse
SAMPLEY TwrPe in sample name. TRETLRN:

¢.8.  FENZYL

RLIN #7 Twre ip sample run #. SRETUIRN®
Mawimum of & characters Tons.
@oa.  RIOA o R7E

OFERATIIRY TwprPe wwitr initials. <RETLRNY

TYFE OF SAMPLE: (1) RECTANGULAR, Tvpe 1. CRETURN

w) O EPRING, (2) QOTHERT Zamples are usuallw rectanaular.
WILTH?Y Twrpe width measured in mm. <RETLIRN
THIDKNREZE? Type thickness measupred in mn, SRETLIRM:
A series of numbers is now Make sure that the MODE contro) s
beins scrolled up continpunusiy set at MAN. ALINN position.

an the terminal screen,
I¢ the sample is the verw FIRST ONE,

genter the driven arm As Follows

. (Refer to fisure Z-=3). NO SAMPLE
is mounted At this point.  You
anly peed to do this ance a daw,
mhip driven arm centering #ar the
reanh o bhe o pammlea,

i



‘ ORIGINAL PAGE 18
, OF POOR QUALITY
|
l
E
(
LENGTH?

SAMFLE TYFE (1) RESIN,

BA/7 GATH

) RLIBRER?

Gentering Dedven it 1

s Without any sample heins mmunteé?
set nss, amelitude at O, 00mm.
Turn the knob all the way to vour
Taft,

. Set A/ Gain to 0%,

Turn the knok al) the wavy to Teft

. Switeh the LEFT toeale at the
kack of DMA DOWN.

o Lansen the driven arm hold=down
gepew and slowly turn the zers
addust cam until the fisures
diarlaved on screan is within
 oop o= Bmm oof O,

. Tiahten the haold=-down ssren.

. Flip the LEFT tosele at bhack UP,

Mosunt the samplet (See fiaupe S=6)

o letnsen samnple clamp Soreus,

o Trnegrt the <ample in the samele
clamps with the sample heins
nentarad within the clames and
perpendicular to the arms,

e« Tiahten the samele clamp screws.

. Locate the samele thermocoumle
as mlose to the sammele as
possible withowt interferines -
with the vibratine arms.

For every sample includine the first
one in the daw, perform manual
alianment of the passive arm as
Follows: (See fiaure ==10)

Passive Arm Alianment:

. Bwitch LEFT teesle at hack DOWN,

o Set oeo. amplitude to L 2Z20mm.
Turn kpob alackwise til)l A 2
appeared in top slot alisned with
O at bottom scale.

. Set A/7 Gain at S50%, half waw
wlankwise.

. Loomsen the passive arm hold=doun
SR

. Rotate the epivot Mlack cam wnti)
Fiaures displaved on scopeen Arc
withina + oar = Smm or 0.

. Tiahten the hald=down sorew.

. Switeh LEFT togale at back LIF,

Hit 5" on termimal kevhoard to stap
the number scrollins.

Measure lenth hetween sample alamps in
me  Add AJESmm te vour reading .
This aives wou the correst lenath,
Twre lensth in mm. <RETLRN

Twpe 1. “RETLRN

sually the gample 15 resin.

Type S0. “RETHRM:
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‘ 18
K ;—-st'n.—xz » B .o Exp e 2 O OR‘G‘NAL PAQE W T L W W DA D S Sewn-
) OF POOR QUALITY »
~ 980 Oporation TEST SAMPLE
I / ; '
“’ .

L PIVOT BLOCK

>

PRIVEN
ARM

Houn
MUURY

NN / BIGA

ouora
Figure 3-10, Manual Alignment
ol Passive Arm.

i

"-(

AVIGNMENT  * vt
GAUGE g

YL
’“‘,,-v“"

LJ
BAMPLL

Figure 3-6. Sclid Sample Loading,

3 THERMOCOURLE _,/ .
\ \ \
N \ '
\ \\

SLAMI
JAW

NS \w

\

d-1A
wew e

3-5



S PP RERTETTREET RENE

A

# 13
5

o)

49

1Y
{
e S A O SN RTH S Prepe ot L THRING
ISl WIsH 10 DHMANGE ANY Toepe *Y* 1# wou have made a mistake,
FARAMETEIRY Towpe *N* ar Just a REFTURN 4F no chanwe
ia o bhe made.
SRETLIRN>

Now st MODE to RUN position,

After a few seuandsy valnes Wacrh time chanse. When it reaches
af difFferent modulis Freaneny, B omdny kit "EY and then the NG
dampinsy timer temperatirsg SnRL. ke to terminate run and
are dispiaved on terminal stor soreen soroldins.

B Nowy pecord Flexural Modulns,

Shear Storase and Loss Modul iy
Flesupal Storase and Loss Maduli,
Fresuernsy and Dameins,

ORIGINAL pﬁﬁflf’g Fit the NO SCROLL K i 3|

- . @ = . @ Aasain and

OF POOR Q set MODFE ta MAN. ALIGN pasition.
Linsarew the «amp1¢ ulamp sopews and
pEmave Sampie

SAMPLE Mount a new sample and continue the

paom temperature runs as above.

T terminate the wxperinent, press
the TRL. and 2 kews Losether.

READY aAppgars when rroasram 1§
1@ﬂmznnlwd.

Ynn can run some nther prosrams if
eoty Vikes Just sawy RUN pProsram=name.
In place ot proseram-pamnme ypé nams
nF the proagram wou want e ran,
@e®. RN AVERAG for calowlatins
aveprade modulng, ’
RUN WTLES for calaulatine %2 wt.

Vass.

S5 00 3h b SRS SR SE S0 30 S0 SR 513 S St Ak A R A N

# PROCENLRES FOR DMA PROGRAMMEDR RLINE %
B R S S5 R 2 2 S A S S o 3 S S

[N A A nd L

Sleie this procediure if the swvestem is alreadsy on.
Feefer o MING Starb—=UR seotiog oader PROCEDLDRES FOR DS RGO
TEMEFERATIIRE RUNS 3 Ff wvou meed o taen oon the svsten.

sbkar b HA Ran

L Fet o the CDAFE LOCE kew for terins in bis leltters.
. Feeapam writhten Ffar this expeariment ds named DMALRAS,
Toper [N NMA

Turn heater pomer DN apd RESET i1,

ol

Remuve thermal cover.

Provedures Foc panning bhe DA _sroarasn
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L
Terminal Hisplaw

XU

REIN Ak

ORIGINAL PAGE 13
OF POOR QUA

D ERATIR'?

: Oh#ﬁ%f14~/q

BYOL WIS O SHANGE ANY
FARAMETERY

(TFFMFERATURE FROGRAM - LEG NLIMEER,

(1) LECUTHERMAL, 2) LINEAR.,
) BN CF PROGRAM

TEOTHERMAL TEMRERATHURE?Y

TR AT TEOTIME (IN MIN)®

F.er‘-’ar\:"}rvl F\'(-\ITF,::";‘ '
FTHAL TEMPERATLIRE:

Far all

't

Llparatnd ' RKesponss

Ertar sampela pame weibten on baanio,
Wedite what bind of samele 3t I8y and/
ae with fte TD b
.. BYEMALFIMINFE 25.0-54
ar RFEM7Y]

Fpater newt pambepr in $es0am e
avadlabte din the Tow Ll
Whan the same piece ofFf mateprial 18 run
moee thorn nneds Keep the some ran {
For 4t bk add A suffix A By op O
gtw, to the rosmher,
@oe Yoy pun hismaleimide 3 times.
Your st run bag o run 120,
#nd run has 120A.
Eed oeun has 190K,
Record F011 name ang Ld of the sample
tested with the ourrent run #.

questioneg asked £roam DFERATOR

A1) 00 YO WEEM TR CHANGE  ANY
FARAMETERy  Fod Taw throgah the
Vﬂwﬁrﬁiptiun wf this section in the
FROCEDLIRES FTIR TMA ROOM_ TRAFERATILIRE
RLINE,

Swlect 1 OAF won de oan dsothermal run.
womhan wou do oA Yinear run.
ot terminate the run.

Yeu have selected L from above,
Frter the isotherma)l temperatire at
wld et e Tike to madntaln wour mun.
The temperature ranse allowahle is
w OO0 e 4,

Yisy mave salected L Fram alkove,

Erter how Yons (in minutes) wou Vike
Lo i the isothermal pur.

Vil have selected 2 From above.

Fooeber 5

The recomended heatine rate i

Bodewpeas Per minunhe.

For oa lineapr runy select the Fipal
Lemperature ol want to raeach.

The temperatuyre panae allowakle is
1000t 45,

MNoarmal) s for wone first pun For the
samples selent FfFinal ftemp at 3000,
Friter =00,

T# wour first run of the samele does
it show a alass—=transition
temparature, ol need to do a #nd
pgn oo khe same samPle.

For a secand run of the samplés
Final temparature at 42010,

selent



, ORIGINAL PAGE |3
OF POOR QUALITY

FLEHT STTARTIMG TEMPFRATIIRES
£

i Yol WS TR DHANGE THE
TEMPEFRATHRE  FROGRAMY

the NMA
Lt

The Tine
PR et e
aolne ] e

IIRACTIR ]
the

privmter
Eile far

Pewbed.

el Yeeted From the LIMA
Praaquenny and Jdamplng

in a srarh on
=Y e NN

NN
e
are cliaplared
bl terminal

MEAX . HERT

? 1, T h

9.

Prnter 40

tamperatyre of sampla.
ranm 1 anparaturse

rign hax paachod the aml
nnd v ars staptipm 3 sarand pun
Hp to 4800 ery dAon’t nead toorand
the sample down to ponn temperature,
Vi) max start at 300 or $n,

Fatep curpant
Tropa "4 £y
T swanr Fipst

Fush the ON LINF hutton in the line
printer. 1§ mapar is not aliened
to tup of pPawer refer to the Line
Printer sectinn in this manual and
resret the paper position.

Eriter Y nr N,

Fod the thermr) cover hack one  Seonpre
the D-sing in its arnove, Tiahten
the thumhsorews,

Sat MUDE »t RUN positinm,.

Tupp an Yiandd pitrosen,

Bhenk the nitrosen $Yow rates maintadin
rate at A& i/min, 1o pot tuen the

Black valuwe at the back of the NMAS

this wavy wvou can maintain & sonstant
Frow contingoeuslsy,

Clase the hoa,

Take nete of the wantralled teme. and

sample tame. diselawved at bakton of

LY

overhesterd, Sample
hisker than that
tempe.

Samele is heins
tampeerature s munh
af the contrealled or set

Set temperatare or sontrolled temp is

tom histh fap the samples the sample
vapnot eatel ue with the set tene,

wateh the temperature
between the contralled
temparatures, T+# the
ditfferanne 18 above 100 and the
CENTROLLED areen Yiaht never sgets
turned an Ffor oa few minntes, wou
car do fhe Followina:

Fither wanv,
ditfFerame
and sample

Lt Fle Tid up on MINT,
Eliahtly Jiaale the lahk
MMIZAG R the handle.
TF¢ this doesn”t helr, terminate
the prowram by hittine 737,

momadinl e



S ——

RLIN ZOMPLETED

Wateh the freauency curve an srarh.
I# it drors clase to the base Tina,
around 5.0 Hzs and the damepine has
atso dAroppedy teeminate the ppratpam
by hitting "2" to prevent samele
melting or decsomeosins,

Tt {ndicatas that the run is

terminated poemally or ds digconti-
nied,
Gean) dewn te s desired temperatury

beforg s do 3 run asain on the

same sampele,

Yau maw ran the STATUS prosram to
gee kow asreeable the canteollaed and
gample temperatures are, Then start
anather ran when sealed down,

Frnter information froam the Previons
IMA parametsr File fop vour repeated
PURS,

o4t 303 A 30 B S A A 3
# STATLEE FROGRAM *

Ak b Sh 3 3ok 363 30 33 5t 30 e 5b R

The =TETLE sroseam disaplayves
T rum Fhe prastrains epes

XL BT T

T tepminale this proarads g M0,

IR TS 3 R

the temeeratnre

Eib AT

slatns wf Lhe sam e,

¥

e et e
E R TR T L O I R
< B ST R PR SRR S RLE T S

weein v Lo Lo A B
e s CIRT proacar ebdeh
thee aipawign piol of Tl

* - K 4 4
e Fooozey the coaedinsbes

Yo by
YRR R e Y Y Y
ivitwrast
Gign F vray

Yo LI CIRY
RALKIL LS

L ar g [
R D S

ST r'..l 1 ;ﬂ.

Cage s cemoes e @ & & »

P ITEG ER ST IR

PRI | B e B (R R W B R O N AW

e, el TR T

- cap 3 i " 1‘ x 1,
aglase=yvransil i

\h', l‘:t ¢

-
[ LR

teap v i 40 thoa 18 ape

AT T wen P owalesd s padinbk oA

Foo peed sodimnd o0 Y7 i dp woir
VR LY

Frtar v 4l



*

B UL (5PA)
4. DANPING (V)
5. FREQUENEY (12

7. FELAPSE TIME (

s B PO CTYME (MY

o NOOFLOT

X=AX 5
Y=AXI1Z?
Ye-AXTE?
HEFER LIMIT FOR
LOWER LIMIT FOR
WPFER LIMIT FOR
LOWER LIMYT FIOR
LWFFER LIMIT FOR
LOWER LIMIT FOR

BELECT START TEMPERATLRE (DG )%

INVALID TEMFERAT

YO WEEH T SHANGE  ANY

FARAMETERY

MING digplawves the ararh on sopaen.

I YOLL WANT T MEASLIRE A VALLIE

FROM THE SRAFH

MDQE BREND TO FOINT OF INTEREST

AND HIT RETLRN

I YOI WANT ANCITHER FRIINTY
L0 YO WANT T PLOT MIORE DATA

FROM THIS RLINY

00 YOLD WANT A HARD COPY ON THE

PR EAT

THE TYPE O PLIOT
(1) STANDARD P
(7)Y IEOTHERMAL.
Gy PARA. FROM
(4 NMINETANTIAR

)

, b BAMPLE TEMPERATLIRE (V)

M
M)

10, 1OXIG CraN PELTA)

X=AXTE?
L=AX1EY
Y"AXIQ%
Y=AXTE
Y7 ~AXLEY
Y7 =AX LET

LIRE

n‘;,v

o o0
], L

RidG. RUN,

RLIN,
FILE,
™ RLT

21.
ORIGINAL PAGE I8
OF FOOR QUALITY

Enbar 1

Fnter 2

Fater 2 4Ff wou mant to read A pl,
Frter H00

Frntar =100

Enter .4

Enter «
IF whosen €or Sy Modulus, enter 50
Entar 0

Ernter O £or fipst point of data.
Ntherwise, entar a Jesired temp,

It indicates wou have selected a
startineg teme the prosram does not
resoanine,

Re=ge¢leant o reasonable startine temp.

Y or N

Answer Y ar N. TE v want te read
a painty answer wilth Y.

Hee arrow indicater buttons to move
marker to the peak center,

Arnswer Y or N

Answer Y nr M.

Answer Y. .

Refer to the FLOTTER PAFER LOALING
AN LINLLOATIING sectian,

Laad paper to Plotter,

Belect 1 if a standard plot is desired
Stardard ptot has the followine:d
X=auis
Y-axis Tan Nelta 0 o .4

N ETVIA N Meadulus (GFR) 0 to B0

Samele Teme =100 to 500
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ORIGINAL PAGE 15
OF POOR QUALITY

STARTING TEMFERATURE (DEG )P

Tha piottar pow starts wlatlins
adtomarical Iy As pproaeamined.,
el than Yaading paper at the
Beadnming vou dantt have tn
wer ey skt tanshing any ather
ol oo o phatber,

DYoLl WANT TO BLOT MORFE TATA
Fram THTS REING

a2,

Attty o [N U T TS SR PR LR NS T L I T T
Teleet for biank or Yos poper,
BRelwmt axes and their lTimits,

Asle fur aedd 1F piotted on blank
paper,  Loo papepr amd eaph papee
don®t need srddr,

Enter Q #or the #fieral data point.

Tywea Y ol N

L SIS EIELE S R S i LS R R R TR ST R EL S LA LR S R L TR R Rtk 1

@ DMA FPLTS WOTHLT

INTTIAL RLOTTTMNS OGN SRT #

SRR R MR R ST O R R G S T i e i Db T TR DL DR R TR TR Ta il f T

The FLATRAS pproapam pinks otk
I o nelt the CRTOREAS mproauram.
ot the gamelg ooy wanty  Gheok with
dacba are wtored in the oiskette, 1§

Eope RN LT, and provide aperappiale

The FLOT prcmeam peomeds vou foar

RELIN 4

TRE CTYELE QR PLOT X5 = (1) STANDART PROGE, RN, G
Cd4) NONSTANDARTD BT

() PARAL FROM FTLE,

a1y selectians are made an
Slamdard RYate Pave e Fallawine
Samele Temperature

LT RO -
L EOS I Tar Tella
AR PR Mot lue (BF)

T weleetiaon of abave is Ly then:t

EPART) NG TEMIFRATURE

TE wedacting 12 7 thent

WHAT TS0 THE LEOTHERMAL  TEMPERATURE

SHAEL T BLOT A ARTD LY TR N

T4 seloetion is 4, thent

TYRE T CHART BPARERS TUIRONT ).

LUns SRAPFH PAFFR S G4

* Weo prarmal 1 use biank paper for
bovsn papar 19 eed when san like

SELEST OTHIR VARTARLES T BLOY

2o T e W Y WO S et s W e §8 L REA 6 e PR SRS W16 8 ROR T e L

Vo BAMPLE TIEMPFROTURE (NS 1)

Tnnert the
DIR BYL: aommand be see 1f the desired
vaue data eewiats dn S8YLs dishette

an the 'piotter withaut #ipst aoipe
doate diakette which has the cdata

]

tnfarmatinn whan asled,

the #fallowing datormation:

PROTHERMAL  RUNY

ate by Boametimes W
ames anel limidss
(Pew 0 Froegn =100 ta SO0

F o W R
o O be B0

Sy s

HEANE FAFFIY Gy BRAFH PARFER (3),

The IiMa plots,
Per reven]l o small peaks
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S MOLLLE (PR OF
4, DAMPTNG (V) POOR QUALITY

Fio FRIEGLIENCY  (Hr)

e NI PLIT

7. Bl APSED TIME (MIN)

B TTME (MINY (LG PLOT)
2o TAN TFLTA (L0 PLOT, ¥
10, TAN DELTA (LI FLOT,

XX ]
Y= 157
Y =B T

LPFFR LIMIT FOR X-AXTETF
LIWER LIMTT FOR X=-AX Taw
LIFEER LITMIT FOR Y-AX Y5
LITWMER LLTMTT FOR Y-aR) 0Es
LRFER L IMIT FOR Y —-AXTE? T# won have selected for this awxis.
| TWFR LIMET FalR Yo-@ax sy

BTARTING TEMFERATLIRE (DFE 0Oy ~
INVAL TTH TEMPERAGTLIRE . T4 owan kave dneut a tewr not recosnivable.

THD YL WANT A GRTOY
Yol WYSH TO CHANGE ANY FARAMETEREY
THIRM 0N FIDITTER AND LOAD FAFER THAN FLIEH RETHIRN,

(‘ YO WANT TO FLOT MORF DATA FROM THIS Rlad?

35 03t B0 S0 e S S R SR R S B S o AT I R
# TMA ROOM TEMFERATURE CALCUEATIONS
S 43 T 3 8 o SR S S B S S SR S I 5 S S S R

Averase Modulus Caloulationsg?

READY
RLIN_AVERAD

#OF SAMPLES Frter # of samples wou wantb to
caloulate the madnlags Fap.
L. Tthe $# of sameles ol have

a run ks B oar S

THEE MRS OF THE SAMFLE Ernter moduolins £or each samele.

MAVERAGE VALLIEE OF THFE MODLIL LIS Diselaws the averase modulus.

Recard the averaae in 1ah bank,

b OTIF EAMPLES Rapeat Ffor nest sample, or
tope DUONMTERO, O to terminate

caleulations.

FPercent Weiaht lass Calculatinns:

RNEAOTY

For

A



¢

LI W

FITW MANY  SAMPL ST

FAN WETEHT?

INTTIAL WETGHTY

NEW WETGHT Y
A peprent wk. 1nss

NEW WE TIEHTS

HCW MANY  SAMPLESY

We have

twn diskettess

hiskette Id:

e #77

DMA 3 1L

Ruasenbera’s

47
ORIGINAL PAGE §

is d

F

Frter # owé % wt,
aloulate for

Josses ol want to
A sainele.

Tvpe samele pran weiaht.

Twpe gample ipitia) weiaht with pan

hetore asing.,

Teee a new weisht for the same samele.

isPlayed.

Twee ancther npew welisht for the same
samele.
Continue calewlations for another

sampPle wr termimate with a CONTROL

S0 3 BB 3R R 3 3 3 B S S 3 S 3 S 3t
#  DIMA RIDOM

TEMFERATLIRE DATA ENTRY #

o3t 38 4 b b b 58 30 5 3 5 30 3 3 Fe T b ok 3 S8R 3 IE S S et

cellacted the

aalng

Fol)owing roaom temperature DMA data on the

MA Tata

Ruqcnbcqus aging samples startineg

1/‘"". o -

Rosenphera, HBiluwee, ard Hsu's asing

sampies startine 12/28/81

samples starting 1/W5/8)1 -

Coede #

“Run

1 2 n.u...

e

ey
v Ra
4y 25
Wi B7
/’,l L NS .l(.)
AR
2 RA
"

10, =

# File Namesg Samele Names

phaspharylated bis-
maleimide

M¥IE £Q70

Hitoo-erany

FEP A2d

Fismaleinicde R

NASA H1L00AR Benew)

palvphernvlsul fone

polvethersulfane

[E= S e

10% ATEM

FANTRE

FANT
NASAK
FEPM
NASAL
F AN
FANLE

d
[

W A0SR

a4,
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o N
ENFTS

NS

3

~

1
-
]
|
e

FRosernbore,

L)
15, B
L3, 20
14

15

1
103
Lo
104

1 (:’ (:'

J o
111

K3d ) wee

and Heu's

7 vlhisg
e
XA
FANYG
RO
MY 7088
ATEN
MY 750
FiEFP
M7,
H7% 5
[IGEPF

XA

samples

ORIGINAL PAGE 13
OF POOR 9_9,9”“'

DR NN E
=

Fiberite HMF
wag Fiberite
Fron SR

MY 720

MY720 + 2% ATEN
MY 7560 D

]

M780,

H 75

TWSRFF -TMR

)
Valinh

1RIRESES Y

starting

25

0 R/34

-
vty

4 /30 /3R

Sampl e

R~
R*A

R~7
=23
R
R=10
R-11
R-13

R~ 13

lnsert the apprarrdate date diskette in drive 1 and

T /Rurn 4k

File M
EFOXYR

BENZYI.
P

IMINES
FRTYEY T
TMITHR A

XYL
H7 %%
e

bR b

AR
LTRNLO
CTRMS

Afe s

Haimple Mames

Fan #1 Epowy Hiton §7-9
NAEA # 1O7LR

Fan #2 Benny

FEF AQR4M/WLEE

Far #7 Palsimide Telion
VR7E6 Hitoo #2-9

Farn #1 Epawy Hiteon
NARA # 10210

Fan #7 Folveimivde SCelion
Wa7E6 Bl ton #é=]

Fam S Ay lok 210

Pan #HE Delian AQOQO/H79E

Eeecan el i an AQOQ /R

RO/ L EE 3

AR=WE BT

AR=-101 10% DTRN

AalR=-141 B2%4  CTREN

#7 =9

enter the

el Terntend

REATY
R R

SEMPLE NAME®Y

SAMPEE AETNG

[,
FILES
NN

MEb

TYEE TN %~
VR TNELIT,
RECORT 4

TUFIE Ty )

P

TEMPERATLIRE Y

TOOTERMINATE

tenmperature

diata

R 4
R I

e dat e
REMZYI.

[ 5

Twee 1

Towee Y i fF

M

Thig i
SEREY

Tells
inm

ron the

the list
he samel

t kg

77 wr

RO CAN

i o

& oarn ins
ineit.

. MTNC

he fila

data

1ah the dishette.

hmﬂH )

the File
wish ke

Pre abnvas twpe
@ Fore ombieh e
collactad,

RO0

creatine a
nrdating fThe

LA
A Ak,

truction for terminatins

accert net
File=rnams

je twacy to

wilkh the aivon

under this sivern record #,

TF the

e

mumber nd oy

W

data ae

akinve e 1,
the

¥ shoonn
e nf ARILNS for
t.

saime

new dats £

artar

EO00/

EOO0/

EMY

Harnmess Satin

MNa e

j]‘:‘n

Wi

vata

T

@ foe



_ORIGINAL PAGE 13

OF POOR QUALITY I the Record dF is some pumber other than 1, 26,

. wall may bvee . This will enable wou to sewd
a list af al)l wour data entered praviouslv,

p, Now wou Keow where to start usdating voar

data.,

MOEILLEE  (GFa) Ernter modulus correspoandineg to the asins time,

VIETSHT  CISRMAE ) 5 Enter percent weiaht loss caloulated for the
sample corresponcding to the asins time,

TIME (DAYSE)® Enter data for next available asing period.

TIME (DAYSR)Y T Tope # to terminate input.

XX RECORIE IN FILE. Tells wou how many recoeds vou already have

in this sample data filew

Displaved is all the
data collected in Ffile.

e YL WANT To CHANGE Twpe Y or N after checking a1 the data

ANY RECDRDS displawved on spbeen.

ENTER THE NLUMRER OF 1# wou have answered Y in the above auestion,
RECIORD Yol WAMT T tvpe the record # in which wou wish te make
CHANGE., A4 chanze.

\
NDiartawved 1ls the
data collected under
pecord vy asked to
he chansed.

1% THYE THE ENTRY YL Check the data displaved answer approrriatelw.
WANT 110 DHEAMGES

NEW TIME (DAYE) Y Ernter correct data foar gaoch of these,

MEW MODNLLE (GPA) T e

NEW WEIGHT  (GRaME 3

0 YOI WANT T DHANGE qu can oantinue nakins chanses 1§ necessarwy,
ANY REDDRDT

D0 YOL WANT TO ENTER Type Y or N
DATA FIOR NEXT SAMPLET

SAM#LE NAME" Ernter new sample name.
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' ORIGINAL PAGE 13 27.
OF POOR QUALlTY PET LT R IR PR TR R PR Y A R A Y

#  [MA ROOM TEMPFERATLIRE DATA FILE FRINTOUT #
L L L A S R S L R R R s Lt L L

You may want to poll out the DMA Room TempPerature Data Files for
wour record.  Insert either Diskhette Tabe)led DMA #77 (Rosenbers’s
asina samples data) or Diskette DMA #1111 (Rosenbere, 135 Tweé and Hsu’s
aaing samples odata) in Jdrive 1, 3YL:,

REALY

RLIN RTIEFTL (for Rosenbera’s data)
e
RN RTIL ST (for Roasenhers, Gilwee and Hsu's data)

With RLN RTOF L answar the follnwina auestionst

oW MANY RATA FILES Dl oL Enter a number,
WANT FRINMTED QLT

REFER T RTH INBREX AND ENTER Refer to listines in the section of
NECESSARY INFD. FOR EACH A ROOM TEMFERATURE TWATA ENTRY.
SAMFPLE.

oD #7 Enter code #. not run i
(3 Y 4 d

SAMFLLE NAMETY Enter File Name nat Sample Mame.
: File Name is the condensed Sample
Mame to A masimum of A characters,
¢.8. PIFM .

SAMPLE AGIMG TEMFERATURES Twre 177 or 200,

COnE #7 Enter information for the fFollowing
samPlaes.

1
L]
o
.

Wait for line erinter outeuts
af peauested data files.

With BUN RTI.ST answer the folltowine auestionsst

HOW MANY DATA FILES I vl WANT Frter a rnmber,
FRINTED QLT

/
I #7 Enter samele Td/run i,
[ - I R"?
SAMPLE NAME? Enter a #ile riame.

@0, XYL
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af

L R I BTEETR S AU TR R A B TR U1 IR TR Veiae L7200 e o,
I 9 Repeat input for obher samelés,

Qaif for hard=sopries of
reanested data Files.
ORIGINAL PAGE IS
OF POOR QUALITY

F 448 B 35 B e 340 3o B B A S AR
# DA ROOM TEMPERATURE DATA FLOTSE  *
e LR S R L N L S R T S R L

Insert appropriate room temperabure data Jdish Ao BY1:
This prosram a1 1ows vou to plot ot data podnts of a4 few samples
ar the saime searh, either Modulus ws Time or 4 Wk loss wvs Time.

REATY
RLIN DA TARL

SAMPLE  NAMEY Frter apprapriate File Name from
the tistims im the sestion
IMA ROOM TEMFERATURE DATA ENTRY.

SAMPLE AGING TEMPERATURRE? Twpe 177 wr 200,

D0 YOLE WANT 0O FLOT MCELILLEE Twpe Y or M.
= TIMEY

LIFFER LIMIT FOR X=AXTEY Time is the w-amis.

TNCREMEMT FOR X-AXIST

LWEFER L IMIT FOR Y-AX1ET Yeaumis i858 @ither Modinlus or %4 Wt. loss.
TMIREMENT FOR Y. AK TP

LIAK FARFR AN THEN TYRE RETLIRN.

LI YV WANT T EETE T Type ¥ if wou doen't want & aeid for

NATE FLLT plat,

The HF plotter dreaws and labels
e w= Aand e oases LR

Mave chosen & @arid for plot.

WIFAT SYPROL T YO WANT PLOTTEDY Torre & oundaue avmbol For each sample.

LINE TYRFE LO-&77 Twpe FRETURN fap salid Tine o
0= srerifies cots moly at elotted pls,
1,"‘cnulnul-nnnn-wlniwq"qusd.un-luln-n.

-,
«!
.

lom  eemcm  mmedmy  mesemm  memmme  EeMcMs e Mmme  FeSREm SN SesE e e

B et s o o imruee - e st o st -

’ R — - =
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' ORIGINAL PAGE 1S

! OF POOR QUAL‘TY fro ® Swus e 3 aian o e smew . . - * -
Fush one of the pen selector huttons
to selent desiped color for the plot,

STARTING POINTY 1A F wvou wiah.
FYottdne!

D YD WANT TO PLOT MORE DATAY Tyre Y ar N,

Yioow may continue plattine for other
samPles As the plat allows.

If wou want to rhanse paper and start
anather plot, ault at this point
re-run the prosram Tater.

Maodulng ve Time and % Wt. Loss vs Time
twe separate plints,

3k 30 50 3 56 3 b 0 H R S S A

¥ NMRAWTNG VTEW GRAPHE
Fo b B SRS 3 308 A S S R

boveod bma Tranapapeanes Filpad

I de dmepartant to keep the transearencs f11ms olean. Hancdle with
el @w Prasas CHART LAY kotton. Sedt the Fransearercye F1Tm o ints gnpners
aF the HE platter., PFlare a sheeld of Plank paper on toe,  Freos DHGORT
LT Rt bee and s then dh omnbs Regmve the tor blank paper.

DAy Froam Temrorature Data Flodss

Tosged fhe riaht data diskette ipn BY1:
R the DATERL wroaramn.

Giba Phal e Foe TN R sabnsd Paoges

Togert the edabt dala diskette in "V
Fooeey WO 0T pnapam.
RICETE Ny
NHEIR SRRy
Pl Al T R N N OE TN TR LA DR T S B IR -a s I S | 8 O

AL VUARTARLES TO BT
Te SEANFLE TEMPEFRSTURE (IFTD 5D
W VAN TELTA
S MOS0
do DIFFETMG (W)
Y FREGLFRMTY (b))
Lo EAMPLE TEMRERSTIHGE (W)
7. FLAPSED TIME (MIMD
RV I I U

Xomgs X 1T 0
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ORIGINAL PAGE IS

MIFRB R L TMIT 1 k=AnTn®
LOWICTE LM Pl A= g1 OF POOR QUALITY

LIRS L 2ALT ol Y =R KL E™
FAMER LAMUT R een A
LFPER LYMIT FORY X TET
LOWER LIMUT FORY AKX T57

-

T o WEEM T CHANGE ANY
PARAMETIERSY

TURN 0N FLOTTER ANI LDAR PARIER
THEN FLSH RETHRN,

SHALL, T FLODT A DBIRIDY
Floabtineg a srid iFf choanap.

START FOINTY

LINE TYRE (Of) 5 Refer to desorirption in HMA ROOM
TEMFFRATURE PLATS.

BELECT PEN (O-4)7F Fush a pen selectoer huttean fop colare
vapiatiarn.,

Y YO WANT T FLOT MORE DATA
FROM THIS RLUNT

P Yol WANT T FLOT TATA FRIOM ¥ vel want to opiot data feom anather

ANCTHRR LN P om A separate dishette, won nead
to enit from this prosram with a
BTRLZS Fieshs  When REALDY is
displaved an sareen, insert the
pilaht data dishkette i =YL and
coantinue plotting with the command,
RIM.  This will aet wnu back on
wherre wan werd.

B30 35 S5 3 A S A ARSI S 030 S A H S 3 3
#  WRITING CHARACTERS 0N VIFW GRAPHE
$ 50 303055 30303 H I G 3 3 SR o H A S0 SO0 SR S S B

Refter to degseoription in Flotter sectiony for Pen Selection Buttons
and Scaling Point Poshbuttons PL oand PR,

REALY

RN VESHAR

Detfine relative width and heisht of charscters or svmbols wou want to

wreite wikh the sealing paint pushbvittans FL oand PR

Felect a Pen.

Mave pen to where ol want to start weitins.
; ctep string v waht o weite,




BB i L PR kel

s,

s

T TETTII IR

;
i
i

Bress RETHREN when rasdy v wreate,
Yo may deaw straleht with any o the four dirgction pushbutton controls
*owbidte tha mer dg in PEN JWWN coandition.

4

36 Wt 3 30 e 3 30 A 30 AR W 0 A e B S B RS

#  DMA PARAMETER FILE PRINTOUT
e H A 8 0 0 A3 3 31 30

Beer all UMA parameter £iles in the DMA Los.  Bomatimes the line
printer is pot an=line when & Parameter file outeput has alreadw been sent
to the printer during the DMA efuns wou mAy not set a complete priptout
on the parameter £ile for the current rune  To obtain a complete copw
of the wutpeputy do the Fallominag:

REALDY
R EX2HGE

RLIN # Er’ar the run # #for whick woy want a papameter
file output.

REARY
RLIN_FARF Y1

RLIN 3 Ernter the same run # provided fo. EXCHGE.

The Vime pPrinter prints
ot the comPlete +ile.

ORIGINAL PAGE 1S
OF POOR QUALITY

HADR R 3 B
¥ BLIMMARY
A6 30 30 36 A A AR 3

ENETEM ETARTT =L/ SHL T =0 F

Turn the main power swilteh'ON at the heainnins of the davy and OFF
Al the end wl Ehe dasv. Fameest Fop the heater, power on all obther
instryments shouled he Teft DN,

Turrn wfF Yiguicd pitrosen if useds st the end of the dawv.

A ROIM TEMPRRATIRE RLINGS

'i" '

1, Remove aaing samples Ffrom ovén.

W Wediakt samples i PARDS.

s, Measure sample width, thickness,

., RLN DMART

S, Mount samele. measure lensllh,

Ao Rure For W8 ominute,

7. RLIN AVERAS to caloulate averase madulug for each samrle.



.
Iode

e

10,

11.

1z,

RN WTIDEE ho caloulake % weight Toss of samplas. 32,
RN RTO to enter current poom temperatupe data or data not
enkered prior to this pun for updatine data.
fptienals  RUN RTDFIL (Rosenhers”s data) op
RUN RYTOLET (Resenbere, Gilwee, and Hsu’s data)
te get hard=copies on al) data Files.
Dptionals RUN DATAPL to plot out pesults on papar op on
transparensy £ilm. :
Optional:  RLUN VGCHAR to weite characters or svmbols on plots,

LMA PROGRAMMED RLINS S

1.

e

RLIN DMA .

RN CRT to plat out data on the terminal screén,
Yo wan obtain a bard-coey of the results throush the CRT
rragram at the end.

Cptional: RUN PLOT to set a hard-gopy of data plot if the CRT
proaram 18 skiepped. '

fptionals RUN VEPLOT for view-sraph plottins.

Metinnal: RUN VGCHAR to weite shapacters or swinbols on vieuw=
apaphs.

RLIN STATUE fop current sample temperature status.

Senl doun the sample after easch run before startine another riun.

When o data diskette is fulld

1.

v"‘.p
LN
L]
e

4,

g

Get disk dmcdesw of the diskettes twre DNIR BYL: P
Save in DIEE INDEX falder,

When REANY, remove data diskette #From drave 1, Y1

Label a new diskette.

Imsert the labelled rew diskette in drive 1. BY):

Twpe INT 3YL:

B 1S
ORIGINAL PAGE
OF POOR QUALITY.
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TYCHO = A CHIMICAL LABORATORY
BYSTEM USING A PDP 11/hk4

Mark L. Rosenberg and Willimm M, Duckley

furface Analytic Research, Ing,
46SA Fairchild Dr., Ste. 128, Mountain Vie

ABBTD.

AT

The deaign and development of the hardware configuration

and application software for '

''YCHO" are pressnted, TYCHO

, is a Digital Equipment Corp, (DEC) PDP 11/uL system used
for resl time data acquisition, dats analysis, and database
mancgement, The system supports the operation of a chemiocal
research laboratory and collects data Zrom s variety of
instruments, both analog and digital, Interactive and real
time communicationu requirements a»e met with a laboratory -
peripheral accelerator (LPA) and other DEC coemunications
hardware, DATATRIEVE is used to provide the user with
interactive database mansgement support,

INTRODUCTION

In this paper we present a detailed description of »

dedicated computer system that supports various
research efforts in the Chemical Research Projects
Office at the NAGA/Ames Research Center. This
laboratory conducts both basic and applied research
in polymer, computational, physical and organic
chemistry. One of the projects baing pursued by
this office is the development of improved binder
resins for use in advanced aerospace composites,
The researchers of the Chemical Ressarch Projects
Offick are involved in all phases of new resin
development: selaction, synthesis, curing, charac-
terization, and testing of new polymer structures,
This project has been under way for several years
and the mass of data collected necessitated the
development of & computer system to support the
office's activities,

SYSTEM REQUIREMENTS

The computer system, "TYCHO" must be able to
capture data directly from the laboratory instru-
ments during routine testing, do the required data
analysis, and store the results in the database.
Data that have been previously collected or data
supplied by other sources must also be able to be
easily entered into the database. The data in the
database mist be accessible either by type of
materisl, teat results, or for use in correlations
and models, This information must be able to be
displayed on various devices either graphically or
in tabular form. The users will be research
chamists and the "TYCHO" system must be easy to
learn (tutorial), simple to use, and highly
interactive,

HARIWARE
Overview
In developing the hardwavre configuration we took
into account the following requirements:
o Multi Uger

o Real Time Data Acquisition
o Data Base Management

Proceedings of the Digitsl Eqi:ipment Computer Users Society

o Analog and Digital I/0

o Yideo Graphice

o Hard Copy Gruphics

0 Ahility to Manipulate Large Virtuel Arrays
(Spactra)

o Reasonable Response Time

o All Data Maintained Online

The systems hardware configuration is shown in

,Figure 1, and is described in three parts:

processor, storage, and communication.
Frocessor

The PDP 11/bl was selected as the processor for
"TYCHO" because it could support all of the above
requirements and was the smallest PFDP 1l that could
provide 1 megabyte of main memory. We felt that

a large main memory was necessary to support
multiple users manipulating large virtual arrays,
such as spectral data. The floating point processer
was & necessity both because of the type of
application and to support the Fortran IV+ compiler,

Mass Storage

We selected an 11/Lk configuration that had sn RMOZ
(6T megabytes) disk drive as its primary mass
storage device, An additional RM02 could be added
ae the system growth demanded more capacity to
store the full database online, Data will only be
removed when a material 1is no longer considered a
viable candidafs, In this case, all the data
associated with that material will be moved offline
to tape. The newly announced RABO (121 megabyte)
Winchester disk drive would be a logical substitute
for the second RM02. The RABO offers a larger
capacity than the RMOZ and has its own disk
controller allowing simultaneous disk transfers for
faster system operation. The modest increase in
cost would be well worth the extra performance.

The 1521 (45 ips, 1600 BPI, 9TR) tape drive and the
TUS8 (DECTAPE II) cartridge tape drive were
standard peripherals that came with the RM02
configuration. We initially had a great deal of
hardware trouble with the TS1l, Howéver, once
fixed, the TS1l has been adeguate, The TSll 1s &
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slov tape drive, a faster tape drive such as the
U7 (125 ips, 500/1600 BPT, 9TR) may be well worth
the extra cost. We have found no occasion to use
the TUS8 oartridge tape drive since the system was
installed, On the other hand the RX02 (1 megabyte)
double density disk drive has baen invaluablei we
use it to load disgnostios, file backups for indivie
dugl ussra, and transfer of data from laboratory
inatrumenta,

Communivation

There are three communication paths aside from the
11/uk's UNIBUS: the laboratory peripheral
accelerator (LFPA 11), the asynchronous R8232 lines
(P2 11), and the IEEE bus (13C 11), The LFA 11 was
selected so that the process of real time dats
acquisition would not interfere with the overall
operation and speed of the 11/bk, 'fhe LPA 11 has
its own UNIBUS as shown in Figure 1 and controls ths
operation of the analog-to-digital converter (AD 11),
the digital-to-analog converter (AA 11), the digital
I/0 modules (DR 11), and the real time clock (XW 11),
The LFA 11 has two microprocessors: one controls the
operation of the LPA's I/0 modules and the other
handles the Direct Memory Access (IMA) transfer of
the data from local buffers to main memory, The LPA
will support up to eight simultaneous users, Table
1 shows the instruments that will be directly
connected to TYCHO and the type of interface
employed, For each instrument we first tried to
implement an RS232 interface rather than use LPA 11
interfacas, Analog data acquisition has the problems
of signal conditioning, calibration, and it is more
suceptible to Electro-Magnetic Inturference (RMI),

We currently have 16 RS 232 lines (D2 11E) installed
in TYCHO, Eight of these lines are used by
instruments and eight by terminals, These
inatruments could easily burden the 11/Lk CPU with a
glut of I/o processing, We are currently installing
an I/0 processor (COMM-IOP) in TYCHO, This is a
microprocessor (KMC 1l) that handles the I/0
processing for the T2 1l's, Our plan has been to
offlond as much of the I/0 processing as possidle
from the 11/Ll CPU so that it will be able to
respond quickly to interactive database and graphics
users,

We had initially planned to have a four color plotter
(HP 9872A) intarfaced on the IEEE bus, Tho develop-
ment of the IEEE bus software has been very time
consuming and was postponed: for later development.
‘We have heard thit DEC may be refining the software
to run the IEEE bus so that this development may be
easjer to implement in the future,

We selectsd a Trilog T100 printer/plotter to serve
as both + iine printer and a hard copy graphics
device, It has 100 dots per inch resolution and
being a dot matrix impact printer is inexpensive to
operate, and has been trouble-free so far, Figure 2
shows a plot made on the Trilog directly from the
screen of a Tektronix 4025 raster terminal. The
resolution on this plot is limited by the terminal
not the Trilog, This figurz is a graphical
representation of a portion of a platinum tetra
cyanate structure, one of a class of one-dimensional
conductors studied at the Chemical Research Projects
Office Laboratories,

Severnl years ngo we selected the Tek 4025 CRY
terminals for TYCHO becauss we needed n relatively
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low cost, high quality graphics terminel., Since
then there has been an explosion of graphice
terminale on the market. This past year on TYCHO
we have usad VT100 with s Belanar graphics board
installed, This combination has proved to be very
powerful, We oan use the VIL00 features of the
system like the keybonrd editors (KED, EIR) and
the "Bet Guide” mode in Detatrieve (DTR), and csn
slso display graphics using standard Tektronix
Plot~10 commands, The Tek 4025 is & vary nice
terminal and has saveral features not found in the
Selanar modified VT100's, However, for our appli-
gation the price and performance of the modiried
v::.go'- Heve made them the terminal of future
choice,

In order to input data stored in graphic fom from
peper into the database we are using a GTCO
Digitizing Tablet, It has its own microprocessor
and can scale the digitized data to user units,

It ddgitizes datn in several modes such as x~sxis
increment or a vector distance from last point,
This is a rapid way to convert graphic data into
arrays that can be used by the database,

The IA-120 was the system console supplied in the
standard configuration and has proven to ba trouble
free,

SOFTWARE

Overview

The software module design is shown in Figure 3,
We produced a document that defines each module in
a high level demign language; We desired a
structured language that would support real time
spplications like Praxis which was under develop-
ment at the time (1,2) at the Lawrence Livermors
National Laboratory (LINL), With the difficulty
experience in getting Praxis to run properly on a
PDP 11, we decided to use Fortwan IV4+ (Fip),
Recently we have installed "Software Tools" (3)
that ware obtained from the DECUS REX/IAS SIG tape
(198).-8pring-Miami), We are now considering using
the RA’I’!‘ORn%u) preprocessor included for future
software dcvelopment,

After the initial design phase we described the
practical features of the design to all of the users
in a seminar and distributed a brief written
description and user suggestion form, We received
several comments and incorporated them where
possible, One recurring request was thet the users
wanted a simple programming language to use, We
selected Basic +2 as a powerful but easy-to-use
language., We algo installed the Basic Self Paced
Instruction (SPI) so that inexperienced users nould
easily get started.

Main & Control

When the users log on and run TYCHO, MAIN does some
initislization and invokes CONTROL, CONTROL
generates a menu and connecta the user with the
requested submodule, CONTROL maintains the current
and two previous user environments within "TYCHO",
This facilitates the comnand-driver and multiple-
usér-task features of the system. Thus, as an
example, the user could start up data acquisition
task, leave the acquisition running and perform
interactive graphics on other data, all without
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leaving the program, Even if the user logs off,
the environments are saved and the progras will
check the status of ‘outstanding' sejuisition tasks
upon starting the next session,

Analysis

The analysis module does data reduction, data
gorrelation, and manipulation of spectral data
such ne speotral addition or subtraction, This
module is capable of a variety of graphlos output,
We are working on a device~independent graphics
paakage where a standard plot file is constructed
and can be processed by a device-specific module
vhich will produce the output, For CRT output all
of our terminals are Plot 10 compatible and we have
used Tektronix Terminal Control System (TCB),
Avonced Oraphics II (AG II) and Interactive
Oraphics Language (IOL) lioraries. We found TCB
usable but primitive, AG II was emsy to use but
restrictive, nnd ICL wouldn't work properly with
the Fortran IV+ (FUP) compiler, We plan to use the
I0L library, which has the best set of features,
for this application as scon as we get the primary
command set to work with FiLP,

We are using the International Math & Btatistics
Library (IMBL) to support the analysis module, It
takes up a fair amount of disk space but is very
complete and well supported,

To support graphic output on the Trilog we are
using the CCBI-TRIIOC plotting packege, This
package provides high level commands plus a rasteri-
zing program for output to the Trilug T100,

Acgquisition

Tais system will provide data mcquisition snd
instrument control capabilities, It will control
the asctivity of and receive data from the
Laboratory Periphernl Accelerator (LPA), It will
also receive data from the RS8~232C interfaced
instruments and remote processors. It will query
the user for device, run and sample information,

An ncquisition module for each lab instrument is
required, The instruments connected to the LPA
will use the Fortran routines supplied by DEC to
progrom the LPA devices data acquisition., Acquisi~
tion on devices connected through the LPA will be
facilitated via tasks separate from TYCHO., These
tasks will be communicated with vin execiiive
calls, event flags, ASLT's and constiucted inter-
process comminication bufferas in memory or on disk,
It is important to note that these tnsks are
created 'autonomous'’ and are not spawned, This is
done so that the issuing task (TYCHO) may go on to
do other things or even terminate without affecting
dintn :cquisitian, unless effects are explicitly
directed,

R8~232C compatible devices will acquire data and
store it locally when possible, and send it to
TYCHO at the end of the analysis. When the data
are not stored locally these acquisition tasks will
also run as autonomous tasks,

Data Base Manngement

We looked at all the database management software
ovailable, some of it very elaborate and expensive.
We selected Datatrieve as a relatively inexpensive
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langusge that witd flfill our requirements, We
have oreated & domain in Datatrieve for each type
of analysis and a record for each test run, The
records contain information on the test conditions,
nmaterials; and » summary of the test results,

Large arrays of spectral data are kept in sepsrate
data files which are pointed to Ly a dats field in
the recard,

CONCINBION

A olear indication of how the 11/hli's performance
measures Up to the tasks assigned im not posaible
at this time since many of the applications are
still undergoing development, Ou* evaluation at
this time of the TYCHO system is that it will be
able to perform it's initial function well, however,
Ax new applications are moved onto TYCHO they will
have to be evaluated individuslly to assess the
impact on the systems operation,

The user's responss to the system thus far has

been encoursging, Users are moying more applis
ca*dons from both large mainframes and small
desktop systems over to the 11/Wl4 as their aware-
ness of the computer system incresases snd they see
the advantages of & dedicated minicomputer, They
are beginning to write their own applications
programs and we arc seeing an interest in programe
ming smong previously 'non-computing' professionals

If we were to start over on the development of this
syatem, but were equipped with the lessons learned
thus far, wx would consider some of the followings

1) We would try to avoid the problems associmted
with aignal conditioning and running long analog
data acquisition lines, This could be done by
using recently developed 'smart! data acquisi-
tion modules or by implementing a locnl network
using MINC 11/23's running LAB-ESX to control
acquisition,

2) We would consider a 32-bit minicomputer,
probably the VAX 11/750 for the processor, At
the time we developed TYCHO's configuration
there were no competitively priced 32-bit
machines available. The VAX would ense develop~
ment of software that requires large data areas
and provide an easier path for growth. The
additional speed would improve response time
for all the interactive applications, some of
which were not originally anticipated.
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FIGURE 2
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TABLE 1§
TYPE MODEL ASSOCIATED INTERFACE
PROCESSOR
Digitizing gTCO Z-00A R§~-232C
Tablet and
Graphics Terminal
Fourier
Transform NICCLE MX1 R$-232C
Infrared Spec,
Gas
Chromatograph/ HP=-5933A HP 2100 RS~-232C
Mass Spec.
Mechanical INSTRON PDP 11,03 R§~-232C
Testor
Thermai DUPONT 9950 AsD
Analysis (3 each)
Thermal DUPONT 098 R§-232C
Analysis
Liquia WATERS Spectra R5-232C
Chromatography Physics
SP 4000
NBS Smoke HP 983% RS-232C
Chamber '
PMR VARIAN EM39Q A/D, D/A
Toxicology A/D
Gas
Chromatogr aphy HP-5830A RS-232C
EPR BRUCKER-ER200t t A’/D, DrA
DMA DUPONT 981 MINC-11} RS§-232C
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CHEMICAL LABORATORY MANAGEMENT SYSTEM
Py

Abstract @

The Chemical Laboratory Management System (CLMS) is a
collection of integrated chemical application systems
installed on a fFOP~11/44 at NASA/Ames Chemical Research
Projects Office. CLMS is a system for the acquisition,
analysis, storage, management, and representation of
chemical data and information related to composites,
polymers, and other materials. CLMS is comprised of the
following systems

ChMS Chemical Database Management System
CSsS Chemical Structure Storage System
SPMS Structure-Properties Modelling System
DARS Data Acquisition and Analysis System

DIGS Device Independent Graphics System.

These systems are designed to be @

(t 1) highly interactive
2) simple to use
3) easy to learn.

These systems are command driven. Many of the commands and
options are presented to the user in a menu format. This
improves the simplicity of use.

Hardware features in the terminals will be exploited whenever
possible. If a terminal has programmable function keys, a
system will program the keys on a menu-by-menu basis to
simplify interaction and reduce user typing.

Introduction @

The following list describes the systems which comprise the
CLMS at CRPO :

CDMS Chemical Database Management System

This is the ’Kernel’ or the core of the systems
developed for CRPO., It provides access to all the
databases installed on TYCHO for the users directly
and for the other application systems.

Interfaces to the databases will be made through
DATATRIEVE-11 and RMS-11. The RMS-11 interface is
provided to support database access from within
programming languages.



CSsS

SPMS

DAAS

DIGS

.
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Chemical Structure Storage System

This system will maintain access and provide data
entry utilities for a database of chemical structure
and topology information. It will be capable of
structure and substructure searches of the database.

This system will be interfaced to the Structure-
Properties Modelling System which will rely on CSSS
for its DBM support.

Structure~Properties Modelling System

This system will perform semi-empirical modelling of
resin systems based on software models installed on

the computer, information in the structure and topology
database , and information in the properties database.

Since it will perform pattern matching for approximate
substructure similarities. A relatively sophisticated
AI Cartificial intelligence) capability will necessary.

Data Acquisition and Analysis System

This system will cont~ol and monitcr data acquisition
from instruments throughout the building. It will
perform varying degrees of analysis on that data. It
will provide some data entry support to the properties
database,

Device Independent Graphics System

This system is actually a utility that will be used in
several of the other systems, as well as user appli-
cations. '

DIGS will provide device and language independent
graphics support for the system. It will also provide
an interactive graphics utility with device independence.
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Chemical Laboratory Management System
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CHEMICAL STRUCTURE STORAGE SYSTEM -~ (CSSS)

overvieuw

This system will maintain a database of structure and topology
information on materials of interest to CRPO. It will maintain:
the ability to encode the structure from a variety of sources
and obtain topolagy from the user or from codes which will
calculate approximate topologies (via bond optimization). It
will have the ability to search the database for matching
structures and common substructures.

The output from the system will be ir the form of candidate
materials, with or without accompanying physicil properties
data. The output can be represented tabularly, graphically as
structure diagrams, or graphically as space-filling models.

Following is a brief description of some of the chemical
structure coding alogrithms that can be used » and a tenative
description of the implementation of the system.

(GINAL, PrEZ 1
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Selection of a Chemical Structure CodingsDecoding Algorithm

We are designing a system which will store chemical structure
information and , in addition , search this collection of
information for similar structures and substructures.

One of the first steps in the design of this system is the
selection of an algorithm for coding the structure data into
the computer. For expediency. an existing algorithm should
be used. Three of these algorithms will be considered here.

The selection criteria for a structure coding algorithm
include the following points :

1) ease of use for coding/decoding

2) compactness of representation

3) compactness of resulting database

4) ease and speed of search

S) must include stereochemical information
6) readability

* Connectivity Tables

A chemical structure diagram can be thought of as a graph.,
consisting of a collection of nodes and edges. Connectivity
tables(or connection tables ~- CT) are simply a tabular
representation of that graph. This is , in principle, a

more straightforward and readable notation than WLN. The CT
consist of a set of lists. Each atom is assigned a number.

An atom type is associated with each number(the atomic number
or character symbol for that element). The next list contains
the numbers of all atoms connected to the current atom. The
next list enumerates the types of connections made in the
previous list(single bond, double bond, etc.). More lists

can be added as necessary to include isotopic information or
some other special information. CT’s are not as compact as
WLN, but substructure searches are much easier and quicker

to perform, and CT’s can easily be used to generate the
chemical structure diagram.

A CT coding example ¢ 2-chloro-cyclohexanol

i Cc 2,7 S, S

2 C 1,3 S,S

3 C 2,4 S, S

4 (o 3,5 S»S

S C 4,6,7 S$,S,S
() 0 S S

7 Cc S,8,1 $,S,S
8 Cl 7 ]

Because of the ease in transl!ation between CT and structure
diagrams, no matter which algorithm is chosen for structure
storage, the CT will either be present or generated for each
diagram.



% Stereochemically Extended Morgan Algorithm

The SEMA notation is based on keeping track of extended
connectivity. Extended connectivity includes the connectivity
of neighbor atoms with the connectivity of the central atom.
The order of extended connectivity is the the limit of how
removed the neighbors are that are being included in the
extended connectivity(ie. second order implies connectivity
out to neighbors twice removed)., SEMA provides an index of
how centrally involved an atom is in a structure. SEMA is

3 set of rules for constructing a unique searchable

index. Structures can be searched very rapidly using SEMA,
Substructurss can alsc be searched; but not as easily. It

is a relatively compact notation. There is commercial and
public domain software for coding and decoding SEMA. Since
it is built from a type of connectivity table, translation
between CT and SEMA is quite straightforward.

GE 16
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Tenative Implementation of Chemical Structure Storage System

We currently plan to store the structure information as
follous :

1) From INPUT, generate exhaustuve list of component
fragments and connectivity table

2) Code structure and fragments by their SEMA codes
and percent composition (before cataloging, a
search of the SEMA codes on the database will
be done to eliminate redundant entries)

ch) The database will be entered into DATATRIEVE-11
domains. This implementation will greatly reduce
the time needed to develop the database and will
simplify the interface between the structure
database and the properties database. which is
already implemented using DATATRIEVE-11,

a) Two sets of cross-rcfcreﬁced records will be
installed ¢

i) for the structures, a list of all associated
fragments and percent composition

i) for the fragments, a list of all associated
structures and percent composition

4) The connectivity tables will be cross-referenced by
SEMA code and will have optionally extended fields
that contain additional topology information (eg.
atomic coordinates in Angstroms)

Using DATATRIEVE~11 to store the fragments will probably

be slower to search than ordering the fragment list, as is
done by Friedrich and Ugi(see references). But this loss

in speed is compenstated by a reduction in the time to
develop the database and in the simplified interface betuween
the structures database and the properties database. The
loss in speed is also made less important by the fact that
the database will not contain a large number of different
materials (other structure databases are designed to handle
tens of thousands to millions of different materials).

Initially, structure information obtained from physical
properties and properties obtained from structure
information will be limited to correlations between the
two databases.
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Tenative Database Record Structures gg‘ﬁmz“ gSALIW

CT/topology file ¢

There will be a record for each fragmenti(material) for which there
is a SEMA code on record in the system,

4

A) SEMA number
B) CT with optional extension (repeat for each atom)
1) atom number
2) atom type
ch connections
4) connection types
S) X,Y¥,2 coordinates

Material Structure File :

There will be a record for each material on record in the system.

A) SEMA number

B) fragment list (repeat for each fragment present)
1) SEMA :
2) percent composition

Fragment Structure File :

There will be a record for each fragment on record in the system

A SEMA number
B) material list (repeat for each material in which
fragment is found)
1) SEMA
2) percent composition

u,';
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