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Abstract

The goals of this project are focus on: (1)
developing a linear position and velocity
dynamic model of the Electric drive IMM
and its associated control system design and
(2) utilizing TMS320F2407 EVM and
necessary periphera electronic circuits to
implement a flexible maintainable and low
cost controller for the designed Electric drive
IMM control system. To verify the feasibility
of the proposed study, simulation and
experiment will be conducted.

K e y woHledirsc Drive Injection Molding
Machine DSP controller, AC Servo Motor

08

[1-5]

01

93

07

31



Tl TMS320L F2407 TMS320L F2407

EVM
[6-12]
1.
~ Moael Matlab/Simulink
Reference Self-Tuning
Optimal Control H-oo Matlab/Simulink
1
G.P. Rangaiah P.R.

Krishnaswamy[14] (curve
2. TMS320LF2407 EVM fitti

itting)

AC

VisSimTl C2000 RAPID PROTOTYPER
[13] TI
DSP

TMS320L F2407

[15]

EVM
Tl

C2000 RAPID PROTOTYPER
XDS510PP



EMULATOR DSPIN THE LOOP
JTAG RS-232

5 TMS320L F2407
DSP
/ TMS320L F2407
[16]
3.
Simulink
VISSIM TI C2000 RAPID Proportional
PROTOTYPER Hardware in the loop
simulation
o 1)
o (S K
G(s)=—"T~= A 1
=) ~ s+ 1r,5+) )
.k
®Om Iq
1 Km Te
m
300mm AC
300mm/sec 2.2KW o
Hall Sensor (curve fitting)
2
(Inverter) 3 DSP
Spectrum Digital
TMS320L F2407 DSP
TMS320L F2407 J= jo (YQy + U'Ru it 2)
y(t) = Cx(t) (€©)
JTAG y m C
mxn X n
Z0m
et) =z, - y(t) (4

DSP 4



lime(t) = 0 (5)

towo

A B[S S ©)
c o] [s s,

u(t) = K e(t) + K, j;e(r)dr LK) (D)

I=[ [e’(t)Qle(t) +lu, ~u®] Q[u, ~um]+ U'(t)Ru(t))dt
(8)

Uo
uo = SZZZO (9)
(11) Q: positive
definite Q2
semi- positive definite
R Kp
Ki Kqg
Riccati

{Pu %}{A B}{A’ 0}{% HZ}{CQC 0}
P, P, ] O O] |[B" O]R; Py 0 Q

{8 B [eto % 2o
P21 P22 I P21 P22

10
P (10) Ko Ki
Kd
Kp = Szz + Pzz_lPlez (11)
Ki = R_lpllzaz + R_1P22822 (12)
Kd = _RilF}.'ZSl - R71F)22821 + Szzc (13)

+ P, PS,C

—VisSim/T| Rapid prototyper
Vissim
Tl TMS320LF2407

5.0f

DSP

1. FW. Paul and A. Shankar, A
Mathematical Model For The Evaluation Of
Injection Molding Machine Control, ASME
Trans. J. of Dynamic, System, Measurement
and Control, 104, March, 86-92 (1982)

2. M. R. Kamal, W. |. Patterson, D. Abu
Fara and H. Haber, A Study In Injection
Molding Dynamics, Polymer Engineering
And Science, 24, June, 686 (1984).

3. A.R. Agrawdl, |. O. Pandelidis and M.
Pecht, Injection Molding Process Control —
A Review, Polymer Engineering And
Science, 27, Mid-October, 1345 (1987).

4. D. Zheng, A. Alleyne and H. Havlicsek,
Control-Oriented Modeling of an Injection
Molding Machine Including the Fill-To-Pack
Transition, Proceeding of the ASME, 1-8,
2000

5. C. P. Chiu, M. C. Shih and J. H. W,
Adaptive Model-Following Control Of The
Mold Filling Process In An Injection
Molding Machine, Polymer Engineering And
Science, 31, August, 1123-1129 (1991).

6. T.S.Kuo and Y.Y. Tzou,
“Implementation and analysis of DSP
assembly language for space vector pulse
width modulation,” Proceedings of the 17th
Symposium on Electrical Power Engineering,
pp304-308, 1996

7. D.S. Meshkat, “Using DSPs in AC
induction motor drives,” Control Engineering,



pp54-56, Feb, 1988.

8. Sensorless control with Kalman filter on
TMS320 fixed-point DSP, Texas Instruments
application report BPRAOS57,TI Europe, July
1997.

9. K.M. Chung,Astro Wu and Tresna
Hidajat, Using TM S320C24x DSP controller
for optimal digital control, Texas Instruments
application report SPRA 295, Jan. 1998

10. Irfan Ahmed, Implementation of PID
and deadbeat controller with the TMS320
family, Texas Instruments application report
SPRA 083, 1997.

11. TMS320C24X DSP Controllers —
Reference Set , Vol. 1&2, Handbook of
Texas Instruments,(1999).

12. TMS320LF2407 EVM — Technica
Reference , Spectrum Digital Inc., Dec.
2000,

13. VISSIM/TI C2000 Rapid Prototyper
User’ s Guide — Version 4.5, Visua
Solutions, Inc.

14. P. R. Krishnaswamy and G. P. Rangaiah,
Closed-Loop Identification Of Second Order
Dead Time Process Models, Trans IchemE,
74, Part A, January, 30-34 (1996).

15. K. J Astrom and B. Wittenmark,
Computer Controlled Systems, Englewood
Cliffs, N.J.: Prentice Hall, Inc. (1984).

16. B.K. Bose, Power Electronics and AC
Drives, Prentice-Hall, Inc., 1986.



{Piugs into parallat
sorton PC)

Sy

; BEE
25 Conductor Catlo

=

Park £ _L

'
M)
T

Soer] e }—Losition o v
v conver 2
e [ e oyl
c = e s wpmgl Pl 0]
— - 2
[ “ | ] | set Pore
e J [ il [
35
Speed R X | Postion
Controllel r 7 ] 2 7 2
Tima (sec)

al v

pesd cortroler: Ko=), K0.0002 [ - P

V@ controler : (=3, Kin0.025 ‘s° ]" ‘A : : /’l l§
. ’—\“\*—JLf—v w‘b"] s A ] e
. - I ; I T

i ! T ; oY ; L&t ;
e z ] B E; E) = £}
Timesec)
o 3]




