Development of Bent Glass Automatic Shaping System using
PC-based Parallel Distributed Control Scheme
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Abstract

This paper presents the parallel distributed control scheme for shaping of the bent glass. The designed system
consists of a PC, a main controller and 11 servo-controllers, the precision motion controllers. Each elements are
connected by using RS-232C and 8-bit data bus. In order to guarantee the stability and the control performance,
we use a precision PID motion controller and a H-bridge on the servo-drivers. PC calculates position values of
11 DC motors by using the pre-determined curvature value and offers the user interface environment operator.
The main controller provides the control instructions and parameter values to 11 servo-controllers by chip enable
signal, simultaneously. Using the received commands and parameter values, the servo-controllers control the
positions of the DC motors based on PID control scheme.
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Fig. 1. The structure of the developed bent glass auto

shaping system

WA 7 FYaT BE 75 e 2ok WA
ANEge FARRYE PCE AL Bazss FE
BE e dFHD ool wek 11749 Eo AX @
AMEE o] e Edz wE #xe ZEE ANY

kool A AR e RS-232C §41& ARt FA
oj7lo] MFA7IM EF PCE T3l 4L 4F Ao
FHE FA7ld HFIH. FAorlE PCERH F
F7 dolHE HE g stue AolTriy ol
o] yoiA] delB e Alo] WHolt o uiolEE 11749
ME Etolvlz SHE ¥x FAWNAE T MdFdo
olFgA HF we FHvEHY BHHL ME =ZojH g
3 A7l g3 MElsgx H-BA 32§ T3 =
HE FAAZGY o] b Z} 2F Fo] dZHAUE AZ
E E & Aoj7ldl AigA7IA €.
e e AAse 89 % FEY F
of mg 11708 Z Z9 AA FE Adsr] A
FERESL H9ol tist] RdFstd 1Y 29

l

>,
o L
SRR
Anj
3

e

dmi : displacement of move
RC : radius of curvature
SEP : distance between pols
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Fig. 2. System modeling for one curvature mode
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Table 1. The structure of communication between the
main controller and servo-drivers

Line Narne Description
1~8 DO~D7 Data, Commands
RD RD : Read from LM629
WR WR : Write to LM629
9~13 PS PS : Command/Data Sep.
CLK CLK : Clock
RST RST : Reset LM629
LM S/W 1 : Initial position
14, 15| LM S/W1 2 ..
W LM S/W 2 : Max. position
16~26 |SEL1~SEL11| Driver Selection Signal
271~30| Not used Driver Selection Signal
31, 32| VCC, GND | Power
32 PID Ao}7]8} Ao =etnlE

AAE =FPolvie LM629 & F Aorj25H A
FWS PID Ao} senE & ALg3teq PWM A5 2 DC
ZEE Aojgth FAoZ|ZEE HE 2w IEvHE
H] & 7} o] & (proportional K,, 2 7lel 5
(derivative gain) K,, &¥7]°]5(integral gain) K;, %
¥-Al 3t A 4 (integration limit coefficient) [;°]th. o] »}&}
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Fig. 5. Control trajectory generated by LM629
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Step 7 W& H] 31
1 &9 92 24 AE/FE, HFE/HTE
2 |3 28 AA 1 ~ 114
3 [ BAXES %713} RS232C,PC : Main controller
4 |EE9A 27138 |E9 3 AR

PC -> Main controller

5 |AMejgetviy A"

-> Drivers
6 |52 MAEH Motion Start
7 A 2 AA EE BHE AR
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