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Abstract

An industriel automatic pattern +tracing end cutting machine
is e precision machine which plays an important role in cutting materials
in the industry. In this project, a design of the mechine is presented.
A prototype is fabricated for cutting steel sheets. It consists of a
reading head, a control system end cutting heads. The reading head employs
en optical sensor and a stepping motor which are controlled by a
microprocessor in following a line of pattern. Cutting heasds are driven
by direct-current motors and can cut a steel sheet up to & size of 1.20

by 2.40 meters,
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Plate Nozzle Gas Pressure psj  Cutting Gas Flow «cf h
Thicknes T Speed T Brihen

in Size Oxygen ! Acetylene in/min 1 Ogxygen Oxygen Acetylene

~ 3 00 21 .8 ~27 24 ! 16 14
M~ % 0 28 .8 271~22 42 16 11
3§~ 54 1 36 .8 22~19 74 16 14
Se~135 2 43 .8 19~16 ; 120 16 14
1%:~1% 3 43 .8 : 16--14 152 19 17
e~ 2 4 50 6, l4-13 229 21 19
2~ ¢4 5 57 .3 13~8 388 26 24
1~ 6 6 57 .0 8~6 530 29 26
6~ 8 7 64 7 6~4 777 39 35
10~ 12 8. 64 7 4~3 988 39 35

aTai 3.1 damnasiudmiunaui wdindreu s

awtSaaeRneaaiaguiged n,

£,+K,/360

(3.24)

(fa £, Lﬁuﬂ11uﬁgagﬂﬁ1ﬁuquﬁ1tﬁutﬁaétﬁwﬁu 130 Hz  (R1NN13BANULLINNRS

: I'4 : ¢
W Toad i fia dumsmBasansssiauizas

WY y { .
K, (Hudrasfimastimflanaiaeiiinil 1.8 sesrdasim

v, i §agegaessiid ity 688 m/min

wiuAn £, uRe K, f9lusunns (3.24)

130+1.8/360

0.65 ouRadu R

-

vlaaut alaufianudu deaaeanauviiassu ﬁadﬂuaeﬁaanguwﬂesauédﬂ

vaifiaawldmamlasan ¢,

i/n

L

(3.25)
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;ﬂﬁ 3.25 ugasnsiataufisaulvnauaaiignu

uruAn n, R9WINMT €3.25)
b

]

1/0.65
1.54 %yt

g 3.25 thinafimfsannadierns v, Tuiom ¢, Wsemena s,
Sy (3.26)

urudn b, uae v, U (3.26)

S, = 1.54+686/60
= 17.6 mm
afizaadmide r, = S,/(2x) ‘ (3.27)
unusn S, asluguns (3.27)
/
r, = 17.6/(2x)
= 2.8 mm

Waesniaufesganeidy 2.5 o
| 4
Foludafl o, masuwabifuuasdluql 3.200 iy 2.8°2.5 = 7 s
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HOME POSITION

CONTACT

STEPPING MOTOR

L =
2
= 1
] e |
C ) - 1
L 1 |

SENSOR

LENS

SOURCE

T# 3.26 Tasendrazasdiau
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4.2.3 maufirmadatguigad (direction set)
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4.3 mrTfoyeadggnaum X uae ¥
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| ] ] | | |
D7 | D6 ——iagaé1MEUﬂ1uquaawuL§1——— DO

1 ] | | |
DO - D6 lﬁuﬂagaﬁﬁu§u37uquﬂ11ut§1
D7 tfufmArumdeniant e
i 4.7 Thsea€1oaaqiagaﬁwémmﬁmunu X use Y

Tassafrompadaedrfgmauny X use Y tﬁuiagazu1ﬂ 8 ﬁnﬁquaﬂgﬂuguﬁ 4.7
Tretm o Batm 6 Lﬁuiagaﬁﬂihauquﬂ11ut§1 éamﬁuﬁwéugsﬁ dndndt 7 1t 18 wn
ﬁﬁnjqnﬁswguaaquatﬂaf dﬂﬁnﬁﬁéﬂtﬁunﬁquﬂtﬂa{qzwquﬂwul%n uasdﬂﬁnﬁﬁéﬁtﬂuqué
s afaevapmaut By

iagaﬁ1n¥ua1uquaawnt%duataafiﬂﬂsq X wia (D0-D6), "ure ¥ wia (Do-D6)
sy sdoasia v, use v, sy

Aty (DO-D6) lv (4.1)

ua (DO-D§) ,

(4.2)

NN (2,100 uAe (2.11) unuAl v uRe v, M usgums (4.0 uae
/
(4.2) pudfiu

(DO-D6)

I cos o, [V (4.3)

(Do-D6)

' (4.4)

I sin 9"
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TR 4.8 3ﬁuﬂnanwsuﬁcﬂaﬁwaﬁ1Lﬁutﬁaf

1u3uﬂ 4.8 uRaedumisaasfeni ety sadinatuidafu 1.8 asdndadumis
faufiamramituigadce,) Tudumiafraniviaiu

9" = 1!8'“ (405)

- ¢ ' { " e '
o iudusndrumisaashimiainimuiras Sendeud o Be 199
umud o, aalugNnT (4.3) ume (4.4) adaéiy

(DO-D6) = cos (1.8+n) I-V (4.6)

(Do-D6), = Isin (1.8°mn) "V (4.7)

Wi v udgegraasfaysdmivaauanain Sacim o Gum &) i 1111111
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v v
fathuis e (07 uae (07 Tddai

0 (fip cos 1.8n ¢ 0

[}

(d7), (4.8)

1]
128 1§18 cos 1.8n > 0

0 1fla sin t.8n ¢ 0
(D7),

(4.9)
128 1§la sin 1.8n > 0

iﬂgaﬁ?iﬁnnﬁua€1¢ﬁ111aéﬁ§mmﬁmunu X gsedwalfnaunisa.e) uae
(4.8)  TrenhAfid s ldfassannnntiu tﬁudaanﬁswwiagaﬂudnunﬁqﬁ 45

WA (D0-D6) . TRmumuAd n MU 45 ume V v 127 adlusims (4.6)
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= 20
wign (07, Tasumud n i 45 aalusmnis (4.8)

0.156 FafiAwnna o
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00 | 255 | 255 155 | 254 | 254 | 253 | 253 | 252 | 251 | 250
10 | 249 | 247 | 246 | 245 | 243 | 241 239 | 287 | 235 | 233
20 | 231 228 | 226 | 223 | 221 | 218 | 215 | 212 | 209 | 206
30 | 203 199 186 183 189 186 182 178 175 | 171
40 167 163 160 156 152 | 148 144 140 136 | 132
50 128 | 004 { 008 | 012 | 016 | 020 | 024 | 028 | 032 | 035
60 | 039 | 043 | 047 | 050 | 054 | 058 | 061 | 065 | 068 | 071
70 | 075 | 078 | 081 | 084 | 087 | 090 | 093 | 095 | 098 | 100
80 103 105 107 109 111 113 115 117 118 | 118
g0 121 122 123 | 124 125 125 126 126 127 | 127
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110 121. 118 118 117 115 | 1138 111 108 107 | 105
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mf 4.2 daysmdgyauny X
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5.1 1¢q1tuﬁﬂunauaﬁﬁnaaLﬁuﬂaﬂuﬁ
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ATLANTELL Wifuarwd (Fv) 11ﬂﬂ8lﬁﬂﬂﬁadidQSGQuﬂﬂdquﬁﬂﬂ 5.2 Ralsensudag
1aqstuﬁﬂuiaqahﬁnaatﬁuTaaﬁ;ﬁq (digital to analog) uae1qq11ﬂ%ﬂuiqa¢t§q1ﬁu
ﬂ?ﬂuﬁ (voltage to frequency)
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5.4 9asintazadiuan (ssa)
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™

V. = L.di/dt + iR_ + K_w (5.1)
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Lo fududrusudassaningaad

i funseuszsanniend

R ifuarndumiueaiain asd

Kk fiudnagionsTand i fadaundunaana L nad
wo lusnim S hameaane . aad

aums 5.0 uanishaswaiaed Taaﬁtﬁaﬁﬂnﬂ%auuatmaé<Vm)qz
Usenaudrs Taadi Aaanddudiaummtansenma L Yasiifaaindiansdumiuzasnsn R,
uae Tah fadaunduzaauaimad (back emt)  1fadisnssua b lilnalwionained ekl
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;uﬁ 5.6 tﬁuqaasﬁugwuaaq SSA Taaﬂn&ﬁanﬂqzﬂququnwsﬁﬂuaetﬂﬂaaqaﬁné
ugfla s1 gy S4 uay s2 ff S3

Jalheing st uae S4 B nssuar Inadusing s naiaaduaeaing s4 e
N8 Mt Towd | feanadammat aadae vinfuTamd i Aetomns uﬂzwﬁqqﬂudauwﬁaqenn
Aeruag luUrn infin Nramaan hemd st uae sa 1n  sunnustindnaaseemin L
ﬂuﬁaﬁwﬂﬁtﬁaTaaﬁtﬁq v, %uﬁa?usuﬁ 5.7 neusiananTamiife v, 89lmmdoy
uaxﬂa§ D2,C, (nvxnuﬂszqzaqLWﬂtaasﬂwwawﬂ) D3 uar mandtan druataadaunaTay
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;uﬁ 5.7 uﬂﬂan111nﬂaaanszuﬂﬁLﬂﬂannﬁuﬁuudtwﬁnquﬁv

L di/dt + iR, + Ko + (1/C)+idb = 0 (5.2)

ngns €5.2) W fdwnng dalu v () = V(0 =V,
unudn v, Tusins (5.2)

L di/dt + iR, + K@ +V, = 0 (5.3)
QINENANS (5. 1) WA v aalugunis (5.3)

v = -V (5.4)
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NAUNTT (5.4) zﬁanﬁaqwuqnnnﬂsquédzaaaunuuﬂlnﬁnqzﬁﬂTﬁTdaﬁlﬁQﬂn
AfaunaLAad iy -V,

. ) o
1NAUNTS (5.3) ﬂuga1ﬁ018uﬁﬂﬂﬂdlﬂuﬁuﬂqutﬁﬂﬂ T frndnsiaai

Aoty di/dt = -1, /T
Mnseur i Alwsdu R, thunsausiafeluam T oy o

L!/z
urudn di/zdt uae 1 elusun1s (5.3)
L(-1,/T) + (1, /2)R, + K@+ V = 0
T = 2l L /(R I, +2V_+2K_u) (5.5)
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] . ., ¥ v »
niuse bifinseur Ina Tusime  radaunstaedra Wi Lras3na%a TtatiTamt i amn
atouna radar ity ek Aadoundure s Lrad

V. = K (5.6)
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v \.' . . : 1 3. Ui ‘
Wiaan 1 du wefliilasannseun lL,ﬁtﬁﬂqqnn11quﬁ1ﬁaaﬂu1uuutmﬁanauquﬁautﬂulﬁas
AW eshme <€) aantndandaannsaufleldTaenisifiastnn s dazasiing

Wi TreBriawesing s1 iirthuadenalheimg sa finag) 2¥n11tl daninddnte L 72419
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Winseun 1 Alwadw R, hunssusialaoiade 1, /2

La

unuAT dizdt uae i A luANANT (5.7)

LI, /T) + (1 /2)R, + Ko = 0

T 21, L /(1 R +2K_w) (5.8)

L

/
Tutnms 5.8 T thuemofinseus 1, SeWudusaediiianmm T v
» [ 4 | 4
qmiuae hifinseuainatudna  aadsundnardne Wi iume Lra$ina %o Tutraii Tt 1 faan
adarnat aadae it Taml fiadounsuraana et
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5.5 ﬂ1553ﬂuUU“ﬂ5%tﬁﬁWB%Lﬂﬁﬂ?ﬂWWﬁBdMu?ﬂﬁ?ﬁﬁuﬁ?WNL%?Nalﬂ831ﬂﬂ34

5.5.1 nwsaanuunaﬂaﬁﬂ1uQuﬁ11uL%auaLﬂa§TWmsq
qwnaqasaaqmﬂasﬂauquﬁvﬂunéauaxmaéiwasq aansn e haudanlaseunsy

ﬁaqﬁqééudqgigu(transfer function) (9] Tﬁﬁquﬂaaiuzuﬁ 5.13
Tun9aanuuuseuufilei8 Bode plot 101 Taewdoanssewings auduaud

Way waﬁu%awuﬁﬁadqﬂﬂqé%udﬁﬂiauﬁQJﬁzuu wdwsuinuzaassun W IfiWann3u (phase

margin) ¥AN91 50 A4AT

PFO Loom filter ;crpv? frre OC motor
PS R.Cs + 1 LK (¢3)
™~ Ky/s f—3m J—————RLC. 3 Ka 31 T+ atn C
Fo Encoder
Kp e
o iz, e
i 5,18 ufanlaarunsusaaierdudns Tay
. y ¢
ﬁQQMuaﬂﬂnuquﬁaﬂuL33N3Lmaiiwmﬁd
B0 ({uA1AIAYBe Phase-Frequency Detecter (PFD) 91U 0.6 volt/rad

'Lﬁuﬁwﬂqﬁﬁaq PWM Servo Amp (WU 6

K
K
K 1fiu voltage Constant gauaisadiiiiu 0.048 volt/rads/sec
T_ iffu Time Constant zasnmi@a4i¥1iu 0.065 sec

X

(flusinafiaae Encoder (WU 8 pulses/rad

Open-loop Transfer Function 9845:ULAD
(Kd/sJ*[(RQCsH)/(R‘Cs)]*K}[(I/KQ)/(HSTN)]*KF

n

G(s)H(s)

(K,/s)%¥(R, /R, VK[ (s+1/R C)/SIRK ¥(1/T )¥C1/K_)*
C1/0C1/T )+ 13K, (5.10)
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™ K = K oK, oK, *(R,/R )< (1/K )« C1/T ) (5.11)

wiu K aslugunis (5.10)

G(sIH(s) = Ke{(s+1/R CI/{s [(1/T )+s1} (5.12)
it R, = 80 kn
C = A7 4F

umusn R,,C ury T_ RaluANNIT (5.12)
G(s)H(s) = Ke[(s+0.7)/(15.48°+5")1 (5.13)

A G HCs) Tuduinig (5.13) uwdaaaelu Bode Diagram o'l K fif
Mty 1 ﬁauaﬂqquguﬁ 5.14

sl Idamnsonian K Romnesty Taenrsusu dunsiwaasinuduanudu
)l Wi udumiafitnu o dB fumanaditi I s dusannda 50 290 1un17wguﬁazu%u
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45 dB

20 log K
K

178

w1 K alugunms (5.13)

G(s)H(s) 178L(s+0.7)/(15.45 +57) 1

(178s+124)/(15.45%+s?) (5.18)

'

A1 GesIHCs) Tuannts (5.14) 4 wlaalu Bode Diagran Tﬁﬁ«ﬂu;ﬁﬁ 5.15
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Bode plot(Sain)
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tﬂmﬁﬂnsmnnsqﬂqujuﬁ 5.15 1fdnsrnsManaseuuiu positive phase margin
Tﬂaqunﬁtnu 0.00 dB  FRLEUNTM &, ANG 10 rad/sec BaRTIMLLWR -127 anen Bald
A1 positive phase margin Wiy 53 8981

QNRNMT (5.11) RWITOMAT R, TAENISunUAY K K WK, K oK., T uae R

A lugNn1s (5.1

178 OMG'(3Ok/R‘)'8'(1/0.048Y°8°(1/0.065)

2]
il

1555 kn

5.5.1 nﬁsnﬂﬂaun1swauauaaaaqmﬁ1ﬂﬂ1uquﬂ1ﬂut%1uaxaa§1wasqﬁa Unit Step Input
Tunﬁswaﬂaunﬂswauﬂuaqﬁaaudﬁﬂﬂﬁuquﬂﬁ1ut%1uatna§1wﬂ1q enarauLUdeu
o . H 4 . y
(Heufusewinaanafieaniwce)  fumnlidnedece )
Closed-loop Transfer Functon 283 f_/f_ a9
£_/f_. = G(sIH(s)/[1+G(s)H(s)] (5.15)
QINANMT (5.14) unuAn G(sIH(s) RITUANATT (5.15)

£ /8 = (178s+124)/(s7+15.457+1785+124) (5.16)

YNduN1S (5.16) NMARBLNTTABLRUDIAIE Unit Step Input idussudaelu
guﬁ 5.16
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.ORG OPOoH
MOV RO #$FF
NOP

DJNZ RO,DEL
SETB 97H

MOV RS, #00H
MOV  DPTR, #8003H

MOV  A,#85H

MOVX @DPTR,A

MOV DPTR, #8007H

MOV  A,#88H

MOVX @DPTR,A

MOV  DPTR, #8006H

MOV A, #0CH

MOVX @DPTR,A

MOV  R7,%01H

MOV A, #0CH

MOV  DPTR, #8004H

MOVX @DPTR,A  jStop Mx

MOV  DPTR,#806@5H

MOVX @DPTR,A  §Stop My

JNB  93H,L2  $(P1.3) Test SP
ACALL RCW

ACALL DELAY

AJNP L1

JB  S3H,L3  $(P1.3)

MOV  R6,#00H jClear 0

1 (P1.7)Set D

JB SPH, L4 §(P1.0) Test DS
ACALL RCW
INC R6

CJNE R6,#200,L12

MOV  R6,#000

MOV  RS5,#0FH  $SET I
ACALL DELAY

AJMP L6

CJNE R5,#00H,L51Test 1

JB 96H, L6 $(P1.6) Test HS
CLR 97H 4(P1.7) Clear D
SETB S7H $(P1.7) Set D

JB  92H,L8 ATR (P1.2) Test RD
ACALL RCCW
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2963
2064
o065
666
0067
0068
0069
0070
2071
P72
P73
0074
9075
P76
oo
po78
2079
0080
2081
oe82

0055
0258
OB5A
9058
205D
POSF
?060
2063
8065
PB67
pBEA
0068
PO6E
po70
o072
0075
es77
POTA
0o78B
OOTE
OB7F
poB2
00283
Po84
2085
P88
0089
p08C
POBE
008F
0091
@092
#0935
0096
9093
0OSB
00SC
OOSE
PBA1L
DOAZ
POA3

BE
7E
1E
o1
11
OE
BE
TE
o1
20
o0
30
7D
1
30
74
90
Fe
So
Fo
90
EO
FC
Cc3
20

& 8

Fo
o1
EC
20
D3
S0
74
Fo
21
S0
E4
Fo
EC

23
ce

T2

DA

20
72
91
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0o
49
85
00
80
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TF

A3

E6

80

FF

80

o2

o2

8

FC

51

24

25

06

S

94

)

o4

24

LiG:

L8:

Lits
L5¢
L15:

L6s

MANUAL:

X001

YIt
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CJNE
MOV
DEC
AJMP
ACALL
INC
CJNE
MOV
AJMP
JB
NOP
JNB
MOV
AJMP
JNB
MoV
MOV
MOVX
MOV
MOVX
MOV
MOVX
MOV
CLR
JB
SETB
MOV
MOV
MOVX
AJMP
MOV
JB
SETB
MoV
MOV
MovX
AJMP
MOV
CLR
MOVX
MOV

R6,#000,L10

R6, %200

R6 {10

L6

RCW

R6 10
RE,%200,L11
R6, #0020

L6 $ATR

S1iH, L6 $(P1.1) Test SC
91H,L15

R5, #06H §{Clear 1

L14

95H, L7 $(P1.5) Test AUTO Sw.
A, #00H
DPTR, #8004H
@DPTR,A
DPTR, #8805H
@DPTR, A
DPTR, #8006H
A,@DPTR
R4,A

C

OETH, XD 1 (A.7) Test X+
C

DPTR, #8004H

A, #TFH

@DPTR, A

YI

A,R4

PE6H, X@ $(A.6) Test X-
Cc

DPTR, #8004H

A, RS$FF

@pPTR, A

Yl

DPTR, #8004H

A

@DPTR,A

A,R4

$Stop Mx

§Stop My

jRead X,Y Sw.
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JB
SETB
MOV
MOV
MOVX
AJMP
MOV
JB
SETB
MoV
MOV
MOVX
AJMP
MOV
CLR
MOVX
JC
AJMP
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOvVC
Mov
MOVX
AJMP
INC
CJNE
MoV
MOV
MOV
MOVC
MOV
MOVX
RET
CJNE
MOV
DEC

OESH, YD
c

DPTR, #8005H
A,47FH
@DPTR, A
L9

A,R4
OR4H, YO
o

DPTR, #8005H

A, #SFF

@DPTR, A

L9

DPTR, #8005H

X .

@DPTR, A

MANUAL

L2 { MANUAL
DPTR, #8200H
A,R6
A,@A+DPTR
DPTR, #8004H
@DPTR, A
DPTR, #0300H
A,R6
A,@A+DPTR
DPTR, #8005H
@DPTR, A

L2

R7
R7,#04H, LA
R7, #00H
DPTR, #0150H
A,R7
A,@A+DPTR
DPTR, #8006H
@DPTR, A

$(A.D) Test Y+

$1(A.4) Test Y-

{Read sin O

$sin 0 to Mx

tRead cos O

jcos O to My

R7,400H, LB
R7,#04H
R7
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29

MOV
MoV
MOVC
MOV
MOVX

MOV
MOV
NOP
DJNZ
DJNZ
RET
.END

DPTR, #0150H
A,R7
A,@A+DPTR
DPTR, #8006H
@DPTR,A

RO, #$FF
R1, #$FF

R1,DEL2
RO,DEL1
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1E
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) § AR RIS AT IR AN NI H NI
+ORG 0158H
$IFBRRRIE  Data for Stepping Motor BRRERKIEBRIGRK
§ FRRAK AR NI A F IR IAAAN K
0150 ©3 99 OC 06 00 00 00 PO 00 20 00 0O 00 0O V0 00
0160 00 00 00 00 00 00 @0 90 90 0D 0D 00 00 00 00 00
0170 00 00 G2 09 00 00 90 02 00 00 00 80 V0 0C 00 00
2180 ©O0 00 00 00 00 00 00 00 00 00 00 00 08 00 00 09
P1S0 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00
P1AD 00 00 0D ©0 00 G0 00 00 €0 00 OO0 00 OO0 V0 00 00
P1B0 00 00 00 00 VO 00 00 00 00 00 02 00 00 00 00 00
P1CC6 00 00 00 00 00 0D D0 90 00 00 00 0% 00 00 00 00
PiD0 00 00 00 90 00 00 00 00 G0 0D 00 90 00 63 00 00
P1EQ 00 00 00 0D 0O 00 00 DO 0D 00 0O OO VO DO 08 00
DIF® 00 00 00 02 0C 0O 00 PO 0G 00 OC 00 00 00 00 00
§ RIS RO ROk ROk
+ORG 0200H
PRORBREskckE Data for sin O BRBRBRRRBHOE
§ IR RIS RO
9200 OO0 84 88 8C SP S4 98 SC A® A3 A7 AB AF B2 B6 BA
@218 BD C1 C4 C7 CB CE Di D4 D7 DA DD DF E2 E4 E7 E9
@220 EB ED EF Fi F3 F5 F6 F7 FS FA FB FC FD FE FR FF
9230 FF FRF FF FF FF FE FE FD FD FC FB FA F9 F7 F6 F5
@240 F3 F1 EF ED EB E9 E7 E4 E2 DF DD DA D7 D4 D1 CE
9250 CB C7 C4 Ci1 BD BA B6 B2 AF AB A7 A3 A® SC S8 94
@260 S0 8C 88 B84 80 04 @8 OC 106 14 18 1C 20 23 27 2B
@278 2F 32 36 3A 3D 41 44 47 4B 4E 51 54 57 5A 8D 5F
9280 62 64 67 69 6B 6D 6F 71 73 75 76 77 79 7TA 7B 7C
©29% 7D 7D 7E 7E 7F 7F 7F 7F 7F 7E 7E 7D 7D 7C 7B 7A
P2A0 79 77 76 75 73 71 6F 6D 6B 69 67 64 62 5F 5D 5A
P2BY 57 54 51 4E 4B 47 44 41 3D 3A 36 32 2F 2B 27 23
02C0 20 1C 18 14 10 ©C 08 04 00 00 00 20 00 02 00 00
02D @0 00 02 00 00 00 00 00 00 00 00 00 00 00 00 00 '
P2EQ OO0 00 00 00 00 00 OO0 03 G0 00 00 20 0D 00 0P 00
Q2F0 00 00 0D 90 00 00 00 00 00 OO 00 00 VO 00 00 ©0
§ R R IR AR AR IRk K
.ORG @300H
$ AR RAA KAk Data for cos O BRI K
§ ISR AR AR IR KRR ISR IR IR

. 93086 FF FF FF FE FE FD FD FC FB FA F9 F7 F6 F5 F3 F1

@310 EF ED EB E9 E7 E4 E2 DF DD DA D7 D4 D1 CE CB C7
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ABSTRACT

This research presents the development of a reading head for a
pattern tracking system which can track various patterns in the from of
coordinates X and Y in all gquadrants. The reading head for the pattern
tracking system is consisted of 2 optical sensors, dc. motor, resolver
driver and- velocity control circuit of a stepping motor. In the pattern
tracking technique the trajectory is devided into straight line ségments
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by wusing the resolver. This means that the trajectory on the X axis will
he scanned with a velocity which is a function of coszeo and the trajectory
on the Y axis will be scanned with a velocity which is a function of sinzeo.
The experimental results of the reading head will give good responses to
patterns which are straight lines or curves with high accuracy. However, it

s5till has limitation on patterns which have sharp angles.
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Phase-locked loop for Four Quadrants motor Speed Control systems(PFQSC)
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ABSTRACT
This research paper presents the developement of the phase-locked

loop motor speéq control systems having a four quadrants speed controlability
which is called a' phase-locked loop for four quadrant motor speed control
systems(PFQSC). The successful attempt of this developed system is the
control loglc c1rcu1ts vhich is designed to achieve good combination
with the opera@;ng functional of the digital phase-frequency detector(PFD).
This qpntrol loéic circuit are greatly improved the controlability of PFD and
to ma#g it can controls the motor speed within a four quadrants. The dynamic
'behavior of the motor speed within a four quadrants of the PLL motor speeq
control can be.controlled by varying the freguency of the reference signal
input' and the speed directional command. The experimental results of
the dynamic response in difference quadrants -of this speed control to

the various condition of the input command are also presented.
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