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SUMMARY

DANST is a FORTRAN computer program for static and dynamic analysis of spur gear systems. The program can
be used for parametric studies to predict the siatic transmission error, dynamic load, tooth bending stress and other
properties of spur gears as they are influenced bty operating speed, torque, stiffness, damping, inertia, and tooth
profile.

DANST performs geometric modeling and dynamic analysis for Jow- or high-contact-ratio spur gears. DANST
can simulate gear systems with contact ratios ranging from one to three. It was designed to be easy to use and it is
extensively documented in scveral previous reports and by comments in the source code. This report describes
installing and using a new PC version of DANST, covers input data requirements and presents examples.

PROGRAM CAPABILITIES

Dynamic Analysis of Spur Gear Transmissions (DANST) is a cornputer program for spur gear systems. The
program calculates the properties of system components and substitutes them into the govemning equations 1o solve
for dynamic tooth Joads, tooth bending stresses and other engineering properties. DANST-PC runs on personal
computers with the following minimum requirements: 386 or later, 640 Kb memory. co-processor, VGA graphics,
DOS operating system.

DANST is based on a four-degree-of-freedom, lumped-mass model of a gear transmission. The modc) includes
driving and driven gears, connecting shafts, motor, and load. The equations of moiion were derived from basic
gear geometry and elementary vibration principles. The dynamic solution is found by integrating the equatioas of
motion. References 1-14 describe the model, method of solution and parametric studies performed using DANST.

DANST provides ihc user with many options including: (1) Materials, basic gear geometry, and operating
conditions; (2) Various combinations of tooth profiles (including three standard forms of tip relief or user-digitized
profile inodifications): (3) Static and dynamic analysis; and (4) Various printed and plotted outputs.




DIFFERENCES FROM EARLIER VERSIONS

The previous versions (through DANST 2.0x) were for mainframe computers. DANST-PC runs on personal
computers. DANST-PC improves modeling of tooth contact condit ons by considering that tooth deflection under
load extends the contact zone. (Contact extension can be suppressed for compatibility with previous versions. See
the notes below for the input variable Isoln,) DANST-PC adds the ability to mode] non-standard tooth proportions
and non-standard center distance. For optional user-digitized tooth profiles, an external preprocessor program is
no longer needed. The input data fo:inat has changed considerably for DANST-PC.

INPUT DATA

The input data for DANST must be provided in an input data file. This file should provide 50 lines of data
including nine "spacer” lines. The input data must be entered in the order shown. Data items can be separated by
onc Or more spaces or by commas. All input data is in English customary units. In the table below, the data type is
indicated as C=character, I=integer or R=real. Gear 1 (pinion) is the input and gear 2 is the output. Once the
program reads the inpui data, the user can interactively change data items. 1f 2 user-diguized profile is chosen,
then & separate file is required to specify the profile data .

b jooID C dob Heading (up 10 46 characters)

2 {Spacer) ===> Cutter Geometry

3 Icuz , VWeaz Z.R Hob Offset Code; 0Oifset amourn. (for pinior)

0 = None, . = Kob cutter offses

4 DP, ?hiDc R Siametral Pitch (L/Zn), Pressure Angle (deyrees)

5 NTc bt Number of Cutter Tee:l: (on shaper cutter)

6 Ac R Cutter Addendur Ratio: Pinien, Gear

7 RCZG R Cuttexr Bdge Radius Ratio: Pin.on, Gear
doses:
* DANST models nob cutters. (We ray add shapar cutters as a Zfuture opzion.)
* If Zcut=0 then the offser value will not be usec. (You mus:t suppiy & dumry

value aryway.) Ary ofifset is used to cut the pirnion. A positive va.ue means
& withdrawn hob which increases the pinior addercdur. Tne gear offser is
calculated from eguatiors .isted in Refs. 9 and 11.

* DANST does rot use NTc -- it is reserved for & future (shaper cut:zer) op:ior.,
{You must supply a valive anyway as a place ho.der.)

* Ac is the norralized (divided by DP) addendur for zhe cutters. Va.lues are
reqd. for both pinion and gear. Tne tooth dederdum is =he cutter adcendun
plus Cs*2P. (See Cs description below.)

* RCZC refers to the rounded edge on the =lp of =ke cutter. The ratio is the
radius of the tip divided by tae ciametrial pitci. Iz -he examp.e input
fi_es, RCEG:=).4 and DP=8, thus the cutter vadius is C.05%. The ac:zual toot:
fillet radius may rarge from apout i00-.7C percen:r of =lre cutter edge radius.

8 (Spacer) ::==> Gear Geocnetry

9 NT 1 Nurber of? Teetn: Pinion, Gear

0 8))] R Outside Diameter (in): Pirnion, Gear

21 Cs K Tooth Clearance Ratio: Pinion, Gear

Z2 W.BX R Face Wicdth (in), Backlask (in)
Neoreal

* You can enter the outeide diaxeter to cortro. tae gear adderdur, or eater z2ero
and DANST will calculate the OD for you per eguaziors given in Ref. 9.

Cs is the rormalized (tultiplied by DP) tooth clearance ratio. A typica.
vaiue ig (.25

.

.3 'Spacer) =--=> Certer dist., Std. or spread cnur.

-4 iDc 1 Cenzer Dist Design Code (J-Standard :-Exterded)

is CDha R Cen:zexr Distance Extaension (in)
Nore:.

* ¢Dd will be added o the standard center diszance if DC=_. If InC-0,

cher. C2d i{s not usec. (You must supply a value as a place ho'der anywey.)

* The center dist., and addenda are re_ated oy egquations giver. in Kef. 9.

16 (Spacer) -=-» Gear Maraeria. Da:za

17 ):4 R Young's Modulue (pwi): Pinion, Gea:r

18 PCi R Poisson'n Ratio: Pirion, Gear




9 (Spacer) ==z=> Operating Parameters

20 AT R Input (pinion) vorque (lb-in)

25 Ipnl, rpme R Pinion Starting Speed (rpm), Erding Speed (rpn)

2z rpnl R Speed Irncrement {(rpr)

23 IZube 1 Labrication Code (1sBuckirgham, 2«EHD)

24 I1damp I Danping Code (0=No Damping, l=Dampinyg %« Friction)

25 p8iG R Gear Mesh Damping Coefficient (decirmal fraction)
§Q.L€El

1f you run & single-sypeeé analysis, thren rpml=rpr2 anc rpml Is ro: used.
(You mus: supp.y a value anyway as a place Lol.der.) The max. nurber of
irncrements is 200. This number is: - rpm2-rpml)/xpmI.

The autrnors generaily specify the Buckingham _ubricatien model for
righ-speed, et lubricated gears. A typical damping coeff. s £0.05 to C.15
{5 to 15% cf critical camping).

26 (Spacer) ===> inertia and Stiffness Data
27 2J(1),2J(&) R Inertia (lb-in-872): Inpaz (motor) & Ouctput (Load)
28 23{2),23(3) R Irertia (lb-in-372): Gear-1 and Cear-2
29 Ssuif R Torsional S:iffness (irn-.b/rad): Input & Output Shafts
30 (Spacer) ===> Solutior & Modif. Codes
3. Iso.r o So.ution Code (l=static,2-dynanic,negative:=rigic)
3z Irod z Modification Code (-. to 4 conv,none,lin,para./2z,digi)
33 Prod K Modification Lengtr {or S:art): Pinion, Gear
34 Arod R Amount. of Nodification (ia): Pinion, Gear
NolLes:

Tf lsoi.rn=-., DANST-PC provicdes only a static so_ution (ratural frequercies and
static transmission error); 2 provides both static and dynamic molutions;
Negative number (-1 or -2) suppresses mode.irg of contact extenzion cdue o
toota flexibiiity. This is for consistency with clder versions of DANST.
Corvent=ional rodification (Irod--.) provides linear -~ip relief mtarzing at
<he first transition poin: and extending to the tooth tip (ie: 100% leng:h).
~he arount of relief at zhe tip is egual o the tooth def_ection. No xedif.,
{Zmod=0) means ar. involuze profile. Other choices are Lineay (Imodz1):
Parabolic zype-. (Inod=2) in which the trace on a profile char:t Las zer-o
slope (tangert 0 inveolute) a: the start of modif.; Parapolic type-2 (Iimoc=3)
in which tzie trace has infinize slope (ver:ical) at tootrh zip:; or user-
digitized (Imod=4) profile. > f user-digitized profi.e is ckosen, -he
profile data mus: pe enterad ir a separete file (see below). See Fig. 2 in
ref. 13 for a comparison of mndificatior. types.

You may specify Pmod .n either ¢f “wo waye: (1) as a percentage of the
length frow the firs: contac: trangition point to the tip. (For low-contact
ratioc geers, tne fira:t trarsiticn poin:t is the higa point of single zooth
contac:. For highr contact-ratio gears, it is the righest point of double
tooth contact.) As an alsernative, (2) yoa may erter the roll angle at the
start of modification (in degrees). 1€ optior. (2) is chosern, enter the value
as a NEGATIVE number.

35 (Spacer) ===> Plot Control Coces

36 ZPmed I Frofile Modification Chart

37 _Pdef I ~ooth Deflection Curves

38 IPteS I Static Trarem.ssion Error

39 IPteD I Jyramic Trarnsmission Errox

40 121488 1 S=atic Tooth lLoac

41 IPlaDd I Jyramic & Static Tooth load

42 IPnfs I Szatic Tooth S..ffness

43 IPterTs 1 Fr? of Static Tranmemissior Error

44 ~PtefrTD 1 FF2 of Dynamic Yoot.a lLoad

45 IPcof T Fri.ct.on Coefficlen:

113 IPtqf T Frict.on Torgae

47 Z2dys 1 Dyriaxic Stress

48 IPapd 1 Dynaric Factor Speed Survey
aete;

L

With ary plot coce, C-no plot, i-plot to device (gpecifiled beiowl,
2-*plot* 1o ASCII f£ile, 3-plot o both device ara £ile.

49 (Spacer) --~> Plot Output Dev.ce Code
sn Tdevice < P.ot Dutput Davice Code
Note:

*

Idavice specifics the device for plots recuested above. C-VGh screen;
1-EDEON PX-8* printer; 2.i? LJ printer; 3-Port Script File. A.Auto CAD File




USER-DIGITIZED PROFILE

DANST-PC requires data representing any deviations from a perfect involute profile for esch of 121 tooth coatact
positions defining the zone of tooth contact. Actually, the program requires two sets of such data: (1) for
undeiormed teeth and (2) after the teeth deflect under the static load carried by the gears. (Deflection changes the
contact points between the teeth.) Fortunately, you do not need to provide all of this data. DANST will calculate
much of it for you.

If you specify one of the pre-defined profiles (conventional, involute, linear, parabolic-I, or parabolic-1T), al] the
data required is in the standard input file described zbove. If your gears do not fit any of the standard profiles
included in the program, you must enter profile data as "digitized" values from a separate file. You need not
provide the actual 121 values needed by the program. You can provide a filc giving only as many points needed to
identify the profile. DANST will calculate the points it needs, using linear interpolation and extrapolation from
the data you provide.

As a very simple example, consider the profile depicted below. This represents an involute with a "high spot”.
You can define this to DANST by providing data (roll angle and deviation) just for the six points marked "x".
DANST will calculate the points it needs from this data by interpolating or, if needed, extrapolating. You can also
use a "scale factor” -- for example, in test case ITI below, the authors measured profile deviations from an involute
chart in millimeters and then determined the chart scale, 1.0 mm equals 72.46E-6 inches.

The profile modification data file must follow the format prescribed below. All roll angles are in degrees.
* First line: Scale factor for pinion (use 1.0 if daia is in inches)
* Nextlines: Pinion profile (min 2, max 121 lines, each containing roll angle and deviation)
* Next line: Indicator for end of pinion data (negative roll angle and "dummy" value)
* Next line: Scale factor for gear (use 1.0 if data is in inches)
* Next lines: Gear profile (min 2, max 121 lines, each containing roll angle and deviation)
* Last line: Indicator for end of gear dzta (negative roll angle and "dummy" value)

TEST CASES

To demonstrate how to use DANST, we present three test cases. Each involves gears tested on the NASA gear
noise rig. The rig is powered by an clectric motor driving through a speed- increasing belt drive and a soft
coupling. A dynamometer produces resisting torque. Because of the soft coupling. we end our mode) at the
coupling. Also, because of the very high dynamometer inertia and compliance of connecting shafts, we did not
laciude the dynamometer in the model. Table 1 shows the mass aad stiffoess properties we used to model the
system. Typical lubrication and damping parameters were used for this analysis. Sample data files for the three
test cases are provided with DANST-PC.,

TABLE 1 - Gear Noiss Rig Paramaeters

Mass inertia, Input 0.100 Ib-in-sec?
Mase inertls, Output 0.124 Ib-in-sec?
Stittness, driving shaft 180,000 ib-in/radian
Stitfnass, driven shaft 180,000 lb-irvradien

Consider a pair of standard low-contact-ratio spur test gears with the parameters shown in Table 2. For this
example. we applied 8 0.006" correction for the edge break at the tip of the teeth by specifying an outside diamcter
0.012" less than the nominal value. The gears have linear tip relicf starting at a rol) angle of 24.5 degrees with 4
total amaount (at the tooth tip) of 0.0010". (The length of modification represents about 88% of the distance from
tooth tip to high point of single tooth contact. We call this an “intermediate” relief zone.)
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TABLE 2 - Gear Data, Test Casse |
Number of testh 28 and 28
Diametrial pitch 8.00
Pressure angle 20.0 deg
Face width 0.250 in
Edge break .008 In
Outside diameters 3.750 in each {reJuced by 6.012" for edge break)
Backiash 0.007 in
Tooth addendum 1.00/DP
‘Young's modulus 30*10% psi
Poisson's ratio 0.3
Mass inertia 0.00594 1o-In-sec’ (includes shatft inertia)
Lubrication mode! Buckingham
Mesh damping coefficient N.10 (10% of critical)

The input data file for this example is shown below. Comments at the end of each line (set off by exclamation
marks) describe data items.

Test Case 1,

~==> Cutter Geometry

Irternediate relief | Jok Identificazion

Hob cffszet code (0=None, 1-0%ffzet): Offsct Amourt

Dlametra. Pitca, Pressure Angle {(ceg)
Nunber of cutter ceeth (Shaper cutter)
Cutter Addencum Ratio (A/DP)

Cutter edge radius ratio (RCEG/D22)

Nuabeyr of testh

Cu:iside Diameters

Toothk Cleararce Retioa (C/DP)
Face Width (ir}), 3acklash (ir)

d:st., S:zd. or spread cn:or.
Centexr Distance Code (J=-Stardard .=Extended CD)

Centexr Distance Exzenrsion (ir)

Young's Modulus
Polisepor'e Ratio

Iaput Terque (-bh-in)

Starting Speed, Endirg Speed (xrpm)
Speedl Increrent (rpm)

Laubrication Code (_z=Buckinghan, 2-ZHD)

Darping Code (0:=Nc Damping, 1-Damping & friction)

Gear Mesl Damp.rng Coefficient
8 Data

Input ardé Outlpuw luertia
Gear-. mrd Gear-2 Inertia

Inpa: and Outpu:z Shaf: Torsivnel Stlffress
Codes (See Notes)
Soluz:or. Code (112 suatic,dynaric,egative=zrigid)

! Moditicetior Code (-. to ¢ coav,none, .in,pa.al’2,dig.)
Modificationr lLength (Siart) on Gear - & 2

0 0.0 !
8. 2.0 !
40 !
1.00 1.00 !
0.40 .40 !
==z=> Ggar Geometry

28 28 !
3.738 3,738 !
0.25 0.25 !
0.23 0.03700 [
szz> Centey

0 !
.00 !
+==>» Gear Material DJata
30.286 3C.ES !
0.3 0.3 !
~=s> Operating Parameters
700.0C !
6000. 6000. !
2000. .
1 !
1 :
c.1 :
===>» Trnertia and Stiffnem
.100 .24 !
G.20594 0.00594 !
150000, 150000. !
-z=%» Solution & Mocif,

2 !
-24.5 -24.5

J2.CC10 2.001¢C !

zsa> Flo:. Con-rol Codes

CcCrrCoo

[}
[}
[}
1

Anount of Modification or Gear . & 2

(See Notes)

Profile Modificatior Char:
Toot). Defiecton (lLrves
S-atic Transmission Error
Oynamic Transmissior Ervor
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=» 27

! Static Tooth Lload

. Dynamic & Static Tootnh Load

! Static Tootn Stiffness

! FPT of Static _ranemisgion EZrrorx
! FFT of Dyramic Tootn Load

{ Friction Coefficien:

! Prictliorn Torque

! Dynaric Stress

! Dynamic Fac:or Speed Survey

inter-2lot Outpu: Device Code

1=EPSON FX-8*, 2=HP LJ, 3=Post Suript Tile, {=Auto CAD File

The gears of Test Case I have a very low (0.0003") peak to peak transmission error at the spec’“ied torque (700
in-Ib). Graphical output for Te ¢ Case I includes one plot of static transmission error, and one plot showing both
static and dynamic loads. Figures 1 and 2 show the plots as produced by a laser printer.
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Figure 1--Stutic transmission arror for the gears of test case |

We also performed a study on the gears of Test Case [ to show how the static transmission error varies with the
torque. The input file above was used with a few changes: Isoln=1 (static analysis) and the torque was varied.
(Torque or any other input data can be changed interactively after the program starts.) We “plotied” to a daia file
(by setting control codes to 2). These files were combined and re-arranged for an external plotting program so we
could show "families” of curves representing various torque levels. Results of this study are shown in Fig. 3 as a
"Harris Map”. (Transmission errcr increases downwards, tire opposite of Fig. 1.) This method of presenting
ransmission error is recommended by Munso (ref 1 5).

DANST-PC can simulate the cffect of gears with non-standard tooth proporticns. Consider gears with 20/36 teeth
cut with a bob shift such that the pinion addendum is increased by 0.040" and the gear addcndum decreased by the
same amount. (The equal and opposite change allows the gears to operate at the standard center distance.) Other
gear proportions are similar to those for Test Case I except the modification amount was reduced to 0.0008" and
therefore the design torque was reduced to 500 in-1b. The calculated peak to peak transmission error is again quite
low (0.00005"). The plot of static and dynamic load (similar 1o Fig. 2 for test case I) is shown in Fig. 4.




CYNAMIC AND STATIC TOOTH LOAL
Tes: Case 1, ‘nlermediate relie!
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CYNAMIC AND STAT.C TOOTH LOAD
Test Cese 2. C0/36 ieeth. Hub shift
Ipeed = 80X.0 rpm Torque = 3C0.0 [d-1n
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Figure 4=8tatic and dynamic tooth loads tor the gears of test cass Ii
Test Case [T 25:31 HCR gears. Digitized Profile

For this case we consider high-contact-ratio spur gears with dimensions shown in Table 3. These gears have long
addenda (to produce a high contact ratio). The addenda of the pinion and gear are not equal (the gears were cut
with a hob shift). We increased the cutter addendum ratio (line 6) to maintain the tooth propertions. To account
for an edge break and tolerance on the outside diameter, we subtracted 0.0315" from the nominal outside diameter
(line 10). To estimate the gear incrtia, we assumed the gears to te solid stee! disks equal to the pitch diameter.
We subtracted a correction from the gear inentia to account for a web-rim structure but we made no allowance for
gear shaft inertia.

TABLE 3 - Gear Data, Tesut Case il
Number of teeth 25 and 31
Diametrial pitch 8
Face width 125in
Backlash 0.007% in
Outside diameter 3.4905 and 4.2206 in (reduced by 0.0315")
Normalized addenda 1.462 and 1.382 in (or 1.422 sach with 0.040 hob shift)
Young's modulus 3010 psi
Potsson’s ratio 03
Mass insrtia 0.0161 and 0.0843 Ib-in-sec®
Lubrication model Buckingham
Mesh damping ¢ Hiclent 0.10 (10% of critical)

Test Case I gears have prot.  -elief on both the addendum and dedendum and therefore do not fir any of the
standard profiles included in DANST-PC. This means profi'c data must be entered as cligital values in a separate
input file. Profile values as estimated from the involute charts are listed in Table 4. (The manufacturer's chart for
the pinion is reproduced in Fig 5.) The profile relief is very large for the torque specificd, therefore the peak to
peak transmussion error of 0.00014" is much larger than in cases 1 and I1. The plotted output (Fig. 6) is a "speed
sweep” showing the normalized maximum dynamic load factor over speeds of 3000 to 8000 rpm. In this figure,




the ordinate (Y-axis) is labeled "1/KV", This is the reciprocal of the AGMA dynamic factor K and is equal to the
maximum dynamic load divided by the maximum static load.

TABLE 4 - Modification Data for Test Case lii (sstimated from profiie charts)

Pinion Roll  Pinion Pinion Roll Pinion Qear Roll Gear Gear Roll Gear
Angle,deg Mod.,in  Angle.deg Mod, in | Angls,deg Mod.,in  Angle,deg Mod,, in
5 00039 21 0.0 8 00055 24 .00004
6 00037 % 00001 9 .000561 25 .00007
7 .00033 23 .00003 10 .00046 26 .00009
8 .00028 24 00004 11 00042 27 .00012
e 00022 25 00003 12 .00041 28 .00017
10 .00018 26 .00003 13 .00036 29 .00020
11 00018 27 0.0 14 .00030 30 .00025
12 00010 28 00001 15 .00025 31 00030
13 00007 20 .00003 16 .00020 32 .00038
14 .00007 0 00007 17 .00016 325 .00040
15 00067 31 00014 18 .00007
L] .00008 32 .00024 19 .00001
17 00005 33 .00028 20 0.0
18 00005 K ) 00032 20.85 0.0
19 .00004 35 00038 21 .00001
20 00002 < ] 00046 2 .00001
20.85 00 23 .00004
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PROGRAM VALIDATION AND LIMITATIONS

A study to validate an earlier version of DANST (ver. 2.00) compared analytical results with experimental values
of tooth load and stress (Ref. 17). In general, the predicted stress is 10 to 15 percent less than the measured stress
although the predicted forces were geaerally within five percent of measured values. The differences between
analytical and e:cperimental stress values were attributed to underestimating stress sensitivity.

Reference 13 reposts a finite element investigation to examine differences between DANST stress predictions and
strain gage values. The DANST stress values were about six percent iess than the FEM values. This indicaics that
the DANST stress sensitivity cstimate is reasonuble. However, the measured (strain gage) suess values are
considerably higher than the FEM predictions. The difference for the peak stress was eighteen percent.

A new validation study (Ref. 14) examined « greater range of operating speeds for six sets of test gears. This study
found the analytical and measured values of the dynamic tooth forces generally agreed within 10 percent. (This
study dici not eveluate the tooth stress.)

At certain high speeds the DANST solution may undercestimate dynamic loads. You can see some of this effect in
Fig. 2 (test case 1). It is much more prominent at a much higher speed such as 100 000 rpra (Fig 7). However, at
the even bigher speeds of 150 000 or 200 000 rpm this problem is less apparent. The dynamic load curve in Fig. 7
shows a small jump. This is an artifact of numerical error.

DANST can calculate the friction coefficient and frictional torque using either the Buckingham or Anderson and
Lowenthal (also known as Benedict and Kelley) EHD !ubrication modeis (se¢ Ref. 3). Recent experimental ¢fforts
to measure dynimic gear tooth friction are described in Reference 16. We have not yet attempted to validate the
friction pre lictions of the code.
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INSTALLING AND CUSTOMIZING

If you simply wish to use DANST-PC, the only files you will need are the executable (EXE) file and perhaps the
"TEST-x.IN" files. 'Ne suggest you create a directory on your disk drive and copy the files to it. Use a text editor
(such as EDIT, provided with DOS 5.0 or later) to prepare inpat data files. Unless you plan to use the source: code
files, you can ignore the rest of this section.

Those who wish to modify or customize the program will need the source code. DANST was written in ANSI
FORTRAN 77 with a few extensions standard in FORTRAN 90. We produced the executable version using the
Microsoft FORTRAN compiler, version § linked to Plott88 graphics subroutines. We split the source program into
three files to avoid exceeding "stack” space. The file DAN-PREP.BAT was uscd 10 automate the compiling and
linking process. DANST-PC has also been compiled succesifully with Microsoft Power Station FORTRAN,

We expect DANST-PC will compile successfully with most standard FORTRAN 77 or FORTRAN 90 compilers.
The graphical portions require commercially available Plot88 graphics library routines: Plotworks, Inc., 16440
Eagles Crest Road, Ramona, CA 92063, (619) 457-5090. Uscrs without access to Plot88 who wish to usc the
analysis can delete the graphics portions of the program. DANST-PC can genemte files for a separate plotting
program.

The three ".FOR" files contain the FORTRAN source code (about 4500 lines) for DANST-PC. Thesc include a
main program and scveral subroutines. At the beginning of each subroutine is a short description. The source
code must be copied to your computer system, compiled and linked. Names for input, output and temporary data
files built into the progran follow DOS naming conventions.

?iles provided with DANST

ARZADMEL. TXT -- Bas.c informazion, iates: update infc.
DANST PC.USR - This .ser manual

DANST-PC.EXE -- Executan.e (prograr) file

To8T-1.IN -- Inpus f£i.e fox Tes: Case 1
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TZ8T=-2.2N -- Input £ile Zfor Tes:t Case I

TZ8™-3,IN -- Input £ile for Test Case I1I

TZST-3 .MOD -~ Digitized profile daza for Tes: Case III
OAN-~PRZZ.BAT =-- Used to compi.e and .ink

CANST-PC.FOR -~ Source code No. 1

OANST-2 .FOR ~-- Source code No. 2

DANST-3 .FOR ~- Source code No,. 3
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