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Design of Control System in Intelligent Pressure Glue Machine for

Thermal Protection Structure of Motor
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Abstract; In order to solve the existing problems such as low automation degree, low production efficiency, human factors affect-
ing more, and unstable bonding quality in the thermal protection structure bonding process of solid rocket motor nozzles, the meas-
urement and control system of intelligent press glue machine for the thermal protection structure has been designed. Based on
AM5718 DSP+ ARM dual core processor development. combined with the interface board of servo drive and data acquisition, the
system carries out the facility controlment as a whole by processing multi—axes precision motion control and gathering high precision
signal; meanwhile the controlling difficulties and solutions are elaborated; The system adopts techniques such as motion control func-
tion method by means of tracking interpolation, Multi tolerance window matching control of pressure and displacement, proportional
adjustment control technology to realize coating uniformity control, etc. To realize glue coating uniformity control, rotation exhaust
pressure— holding control, precision pressure control in moulding process; Compared with the original processing method, the pro-
cessing time is reduced by 65% . the rate of glue overflow is reduced by more than 85% . and the qualified rate of one— time bonding
is increased by 25%.

Keywords : intelligent; press glue control; interpolation algorithm for motion control; multi— tolerance window control; propor-

tional control
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(ARM) 1.5 GHz, B FE 2 434 (DSP) 750 MHz,
RAM: 2 G, ROM: 8 G;

LCD R RS : 78, AHFE (1024X 600);

Bk B . 12 B, BkohEEEE. 5 MHz;

W ARE: WA 16 8%, Bl 16 % , 24 VDC,
HEBDOGRRE;

ADDA {55 : AD: 6 % 0~10 V; DA: 4 % 0~10 V;

TAEHE: 24 VDC , DHFE<<15 W;
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float absdis[27];

float roatedis = 180 * ZUNITANGLE;// 1 & 180° W % &

float zspeed = UNITRAD/ % 180/% * / * roatesp/ * £k i &
mm/s % //startr/ * 248 % /;

setSpeed(ZAXIS, zspeed) ;/ /% B JiE 5 il 3 &

signalMove(ZAXIS, roatedis) ; // 1 B & K

float curheigh = getPos(YAXIS) —totalStartHeigh;

float unitH;

float unitR;

float raduis = sraduis + curheigh * k;/ /& J& X} W (19242

float speed;

while(running()) {

fpos[ XAXIS] = getPos(XAXIS) ;

fpos[ YAXIS] = getPos(YAXIS) ;

curheigh = getPos ( YAXIS) — totalStartHeigh;//3k Bt 24 fi

HeighCalcRaduis(curheigh, &startr, &unitH, &.unitR) ;

absdis[ 0] = unitR-+fpos[ XAXIS];

absdis[ 1] = unitH-+fpos[ YAXIS];

xyAxisMoveAbs(absdis) ;// i Sk 4& X} 5; 7

raduis = sraduis + curheigh * k;// & B %t R (4 242

zspeed = UNITRAD * roatesp/raduis; // £k ¥ J& 5 4k by £ 33 &

setSpeed (ZAXIS, zspeed) s //BUAE i 8 Ji . {3 UF ¥k Jie £k 8 &
A

speed = 1/(2  PI * startr/roatesp) * (unitArea/roatesp) ;
setSpeed( XAXIS, speed) s // % 3 3 &
signalMove(ZAXIS, 1)/ /)i 4t e )
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const LEN = 10 7 & &

const RADIS = 20 (&
dim adisarr(LEN)
dim DIS "T.{E & &

DIS = 45

const L = RADIS/LEN “#: #3 K L g 474 %%
local cnt

local n

local changle

local cntchangle

changle = L/raduis * UNITRAD % 3} ffj J&

local changedis XAXIS {4 #1025

local startangle 245 £f J&

startangle = abs(mpos(ZAXIS) /ZUNITANGLE)
while true

cntchangle = startangle + changle * cnt

if abs(mpos(ZAXIS)/ZUNITANGLE) > cntchangle then

changedis = adisarr(0) "B 55 — A~ (EAE 0 74 5 B
base(XAXIS)
move(changedis) ‘{4 /& B
ad0 = AINCO) * 10/4096 "3 Bt A 401 B o A
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local i
fori = 0 to LEN—2
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next
adisarr(LEN—1) = adis “¥§ B7 i & (9 (B 77 A B 541
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endif
Wend
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[ Forthess. |

B 21 Z90E e it s 4 ol 3 A

F 1 ZHNE e G ESHGR

Fo | EJI/N | RIERERE s | BER ML/ ()
1 100 60 1080
2 200 60 1080
3 300 60 1080
4 400 60 1080
5 500 60 1080

FA G HEONORS B Mo DR R RORS T2 TC R R R ) A%
TR B AR AL A% A% S AR+ e T e R v S g RS i TR )
NIEARAL RS, RS S, LR DU E 2 20 22 1 1 AR
BANZEE L 2 B T8 2 RO R LR A 22, il
Pl 22 LT R o A v A 28 9 VA OR 3 s i e AR
AT — RO & A 220 0 BCE S 8RB, TR AL AT 57 B
[ERISE RIS ARS8 R (o N 1 R S U ol P e o
BiG9.

ZNIE . e e 4 A AR WA 21 B .

JEAG R 290 K. e AR R
while(running())

{

/o FRHCADO 38 8 ALY L AR % /

ad0 = getAI(0) * 10.0/4096;

ad0 x = AD;;//B & IR ) B e X &

/% KI5 AR # 2k x /

for(int i = 0; 1 <T size; i+ +){

/% BTN A AN+ /

if(ad0 > pressParam. at(i). downPress * 0. 7

2.&. ad0 << pressParam. at(i). upPress) {

float speed = getSpeed( VAXIS) ;

if(getSpeed(VAXIS) > 1) setSpeed( VAXIS, speed/2) ;/ /7% ¥

}

if(ad0 > pressParam. at(i). downPress

2.&. ad0 << pressParam. at(i). upPress) {

[ IR TR RE =/

stopAxis( VAXIS) ;

/5 B AL TR » /

stopAxis(ZAXIS) ;

/5 RIE

delay(pressParam. at(i). stime) ;

[ x FHEMLARSE T REME * /

SignalMove(VAXIS, 1);

SignalMove(ZAXIS, 1);

break;

}

}

/o R RN BRI Ty A5 ki« /

if(ad0 > pressParam. at(size—1). downPress) {

stopAllAxis() ;

SetRunFlag(false) ;

}
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