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1. INTRODUCTION

The educat'ion for civilingejörsexamen (Master Degree 'in Engineering)
is comp'leted with an independent work, the master thesis (examens-

arbete). It should show the student's ability to attack and solve
a larger problem. The t'ime devoted to the thesìs is about three
months of full time work. The thesis can be done ind'ivjduaìly or
by two students together.

This report is a collect'ion of the document pages of the theses
compìeted during the academic year '1977/1978. During this time
9 theses were finished by ì2 students. The major part of the theses
is made w'ith'in the framework of the research program at the depart-
ment. some of the theses are made as feasibiìity studies or made

in cooperatìon with the industry or other departments.

Further information concerning the results can be obtained from the
Department of Automatic Control by contact'ing the advisor. The

theses are available at the Univers'ity Library in Lund (Address:

Univers'ity Library 2, Box 1010, 3-221 03 LUND, Sweden).
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Dokumonttilel och undertilol
181'0
D'ig'itaì reglering av brännportaì (Digital control of a cutt'ing machine)

Relcrat (rammandrag)

Cúrrent regulator to the cutting mach'ine at Kockums Computer Systems AB
is impgired by a to big control error.The purpose has been to reduce
this error a factor of l0.An interface to the cutting machine has also
been deve'loped.This is intended for use in a future iystem based on a
LSI-11 computer and a REMA-bus.

The results of the control tests prove that the position error can be
reduced by feed forward to the desired value.The modified regulator can
without problems replace the oniginaì version.A test of the interface
shows that the communication between interface and computer satisfies
the requìrements.An arrangement for test of ìnterface and synchro has
been constructed.
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Belerat (rammandrag)

2610 rr thís report one vray of cLoing nflcrodatorbased. posftÍoning of
a robot axis is d.escribeil.
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Cl aes Jensen
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Dokumentt¡lel och und€rt¡tel
Ident'if ieri ng av strängspruta ( Identi f i cati on of extruder dynam'ics )

Rel6rst (sammandrag)

Ïhis report describes a series of experiments performed on an extruder. The aim has

been to find a mathematical model for the extruder. A linear model with screw speed

as input and l'ip pressure as output has been derived.

Two different identificat'ion approaches have been used. In one, basic physical rela-
tionships are derived and the parameters have been adjusted by simple step response

experiments. in the other approach linear parameter models have been identified by

Maximum Líkelihood or Least Squares techniques. The result show that relatively good

identifications can be made w'ith simple methods.

The causes of quafity varìations are d'iscussed and show the essentials of a constant
feeding of raw material.
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ã"Ji'ö"ïÏru^of$tpo=u of this report is to investigate the remperature
variations of extruded plastics, meant for coating pãckage
products. The resin is melted and pushed forward in the gap
between a scre\^/ and a hot cylinder, whose temperature can Èe
changed by varying the set-points of temperature controll@s.
When knowing the set-point variations and the resulting changesin the output temperature of the prastics, the gain, eigenfrã-
quencies and time depedence of thj-s system can be obtained by
computerised identification. A second order model will result.
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ThiÉ report contains the hardware of a control unit to a curvi-linear
controlled automatic weldìng machine and the software to a demonstration
system. The core of the control unit is a microcomputer system with an

Intel 8080 as the central-processor unit.

The hardware contains a incrementgiver for the posit'ion-counter and one

shaft-card for each degree of freedom. The shaft-card contains a pos'it'ion-
counter, incrementlogi and a D/A-converter for the velocity control of the
engine.

Förslag t¡ll ytterl¡geie nyckalord

+4 lu

Klass¡f ¡kation3tyst€m och -kla¡¡(er)

5 r:jTC

lndextsrmor (ange källe)
)¿tt.)

Floferat rkrivet rv
¿Author

Omf ånq

: f1,5: 'pôgêS
Sprã k

:Swedi sh

0vr¡ga b¡bl¡oOraf iska uppgifter
56't2

o
N
ro

I.t
.9
c
o
o
J
(D

l-

o
f-
z
U

f
v
o
o

Se k retescu pp gi f1a r ISSN

rj Li I l*-

ISAN
r- ùl i)

Dokumentør kôn erhållas från
.Department of Automatjc Control
Lund Institute of Technoìogy
P 0 Box 725, 3-220 07 LUND 7, Sweden

Mottågarens uppgifter
'Ò¿i4

Pri¡
)óTi)s ts-

oBl
Blankett LU 11 :251976-07



Dokumen tu tgiva rs

Dúnd Institute of Technoìogy
Handräesrrc Dept of Automatic Control
PéFoHagander
Fö rl0ttârc

0ål i,t Upadhyaya

ftÉpónr LUrtDz/ (TFRTósz1 s)/1-70/ (le7B)
DOkumrntn!mn

Utgivnlng¡d!1um

0éðÍ rgzs

1 0T4

Dokum.ntblt ckn¡ng

Är.nd.b.t cknIng
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êTüQor insul in reg'terìng

(Glucose and Insulìn Reguìation)

R€forrt (råmmåndrag)

Êáü? matfrematical models of Glucose.and Insuljn Regulation were tested
and their parameter values were optimised to experimental data.

Two types of experiments were performed:

- Standard Glucose Infusion Test

- lnsulin Injection

A special t-tlgfqql.i-y*e_p11q.g_ram was used for simulatiorr and optimization
of the models. Three models showed a rathen good fitting while one d'id

not allow good fìtting.
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ldi-ht ¿ a t o rkon t r o 1 1 e rad smä 1 tma t e r i a than t e r ing
(t"tinicomputer control of the Mixing of Materials of a Meltingplant)

Flef6rât (rammandrag)

ÀêTÀ meltingplant you often want that the materials which go into the melting-
furnace are as r¿ell mixed with each other as possible. In this report a minicomputer
based real:time system that controls and regulates the mixing is described, as well
as the method Boliden AB is using when mixing the materials. The system gets infor-
maËion from the operator which materials that will be used, the total weight of each

material and the accuracy with which the materials should be mixed. The opeïator can

at anytime during a mixing change the composition of the materials. The dialog be-
t\^7een the system and the operator is made through A) A Teletype and B) Special push-
buttons situated at the places where the uloading of the materials takes place.
Through a fast printer the system regularly passes information about 1) Hor¡ far the
mixing that is in progress has reached. 2) How much you have used of each material

-d.y and -during the month. The sysÈem is in use since L977.
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1 8T0simulering av ämnestemperaturer i en stegbalksugn
(simuration of slab temperatures in a walking beam furnace)

B€forôt (rammandrag)

.féröxelösund steel work a warking beam furnace is used
for slab reheating.
The furnace has very great energy consumption, about 30000
tons of oil per yearr So it is advisable to improve automatic
control of the furnace.
rn order to understand the process and to ge't a model to
apply an improved automatic contror oD, we have made a maLhe-'
matical model, which simulate a part of the furnace.
The model is programmed j-n pascal-, and the simurations to
verify it,is executed on a pDp LL/03.
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Mätningar och experiment. på laborationsprocesser.
(Measurements and experiments on laboratory processes).

Fl€forat (rammandrag)

4fI9 trt."is describes studies of four different raborarory processes, a \^rarer

tank system, an electrieal servomechanism, an air-heater system and a
water-heater system, which all are to form a neÌü laboration in Èhe basic
course in Automatic Control.

For each Process has, when needed, mathemaÈical modelling been conducted and

the model has, as far as possible, been confirmed by experiments.

rn one Ëo each process linked appen<ì.ix, are suitable tasks suggesËed.
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