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ABSTRACT

This paper is to studies the machine process in common use Z3040 in inside radial drilling
machine electric control system improves problem. The aim is solving device complexity,
inferior reliability and stability, malfunction analysis and trouble obviation of the traditional
relay electric control system. Because of electric control system PLC there are lots of
advantages which include design, install, connect the line and adjust to try workload small, the
period of research and manufacture is short, reliability is high, the ability of Anti- interference
IS very strong, the rate of break down is low, the demand of work environment is low,
maintenance convenience a series of advantage etc. Therefore, a work for to the Z3040 radial
drilling machine electric control system reforming, will reforming PLC control technique
application in the project, then increasing radial drilling machine’s work function. The paper
introduces to the control principle of the radial drilling machine. Established the
programmable controller improve the design project of electric control system of Z3040 radial
drilling machine. Completed the design of the software and hardware of the electric control
system, Among them include the model of PLC choice. the I/O allotment of the address. the
I/O hardware connects the line diagram. PLC trapezium diagram’s design. It explains that
PLC control the work process of radial drilling machine. Discussing the adoption PLC
replaces the traditional electric control system’s method and increases the work function of

radial drilling machine, give a homologous control principle diagram.

Key words: PLC. Radial drilling machine. Trapezium diagram. Electric Control System
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U T o A as MR T Gm A2 P b o 81 D 2 SRR/, 35 7 8, H R
REATE AT EE, &G/ PLC HI4afE &I TRIR. EIE AR RE v F s A
e gmAE, XTI E AR, [RS8 REEAT AL .

5. HLA

PLC (¥ HLJERE SR L5 R AT FL A e At CPUL AP35 P F I B L, R
PLC MJRBIEHLL 1.0y PLC RERRH @it & (M LAERRE M« UT-HARE J7 3 AT G AR
JEHLE, VFZ PLC HLEIA W] (Al AN AL B 24V Rk s, F T mfm AR B
HATGAE R, T RIS R T B

4.2 PLC N TAE T2
PLC AT IS FE 70 AL 2 AL AN L 1B 55 =N B B
4.2.1 BN

LA 7 30 P B A A fan A PR S /L GRIEEWIIRESD, IR IR M
AT aH, EERANEFIATH B B A CIREZ, AT FENAREAS
B2, CIRZASHIAR R RELE T — A TAR R WIS A RAE R BUA BEREAN

4.2.2 EFHITHE

PLC R#E M P AR RIRERS, S — 28T IRiZ 26 AT, JRIE MR 2 4R 12
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B2 RAF N L P9 F0% B r A  A i RS B A 3 . JF B R AR & A7 XA
RIS AR A = R 2R AR, A A b et £ oyt R AR B2t 43 X BUR G2 RAM A7 [X 1K)
WRASTIEE A A 7T e b R AT TR A2 . BT AT f 45 SR AT REAR U i AR 7
Fit FH 2 AT 5200 i T R (0 RAT A28 58 5 T T BRAT 1R 405 SRAN mT e S22 i (1 3 F 5
R WA RTR A0 A Y A A TR B A T e AR, (HR eI
FEFF AN AGB BIRE P PO AR <, AU AR BT8R 2 I 26 12 1500 2 R P R (1 B 4 3t
fke P4 L ERRN . FHVIRASE, PLC WIIABUE TR < N “ E—BAF
NHRE RS TR o AN H AR 3 A7 25 718 N N Al HH AR A7 2 ) 2 DR
WRa, BATHNIEHE, BEEREFNTTHRE T AT .

4.2.3 i RIFRH B

HBPTATREL PTG, PIC Rifm RS A A7 4 P I 4R AR RPIRES, IRIIE 2
B A e, IR e T U, s b, S PLC MU

4.3 PLC BYSHIIESE
P T PLC HIRRE &5 R A 380 KA R PLC AL, NABLT JUAN T THR 5 FE »
4.3.1 $RIE PLC BY4IRLEH

WRIEWHE AR, PLC 4 k. SRS A, Bk E— 110 4
(-5 s Lot i B, /NS A SR ) R G — M AR AR T R il 38 . VKB
B AR R SR TN B A R G A BRI %, #ikX PLC
a4 AT DA R A 2K, HAETEREM RIS T, B8R PLC Bl E 3 : PLC
WA R, DRk, Z3040 RRRE R R M R4 PLC i B A X451 1) PLC

4.3.2 #R#EPLC 1YIES ThAEE

B RE RIMEAT—Ff PLC AT LA A2 T 5B F P R G 23K, HR A PRV R
KA FSfEE R PLC.
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4.3.3 R1E PLC HYSI N B S5

PR EE IR SIS H RAE T 8 M 4 N I, PLC BISZhri N SN 2%
FERTHHRHASE, PLC SEPrd s BN 25T 80K T B B i 8, e
Al N R AT REE A 10%-20%H) 4 & .

4.3.4 RIEPLC WEHERE

PLC ffifias B MM ST % XTI SRRSO/ fr 5 5 AR R 5, #
il N/t R BOR L 8, W I PLC AP AP S & (A bit) Af

(17+11) X8=224bit

4.3.5 RIBEMANRIRAILE

T N B N LR — A DC24V AT ACL10V B AC220V . EL IS\ FEL % () ZE 3R I} 7]
B, ATULEESEIIF R, G IR BTG B IR S N T7 20 fid s
el 5E, EETAEAMSE . BARRESHE MEH. B TARET PLC MAEERIKHES
B RS TR AL S, BT A6 R EA GR35 DC24V HL R AC110V
HiE 24 il, (R, AT PLC HUHRME B IR /SIS HI R PLC Hn NASTHS. G BLIR i
N, N LR DC24V HL

4.3. 6 RIEMHRRATLE

PLC % tEAL AT 2K e AR 7Y L R AR R MO g T A A Y =

24k Pp 2% 7R A R AL P i e AR R VO R, ISR, 2R R A
THIRETRLE, & R A B RO (3L 2A) | 72 [R]— IS [ X 38 HA 4t R
BORAT IR, HhFEEENR, e a e HIRR A .

ey VA TR 00 ) T R AR A AR 0 0 T B O sS E, eE AT T EE
L, OB REER, AR, (HREEAENZE, & 1 A ERE 0,57, 4 SF
H S AL 27,

HIF 23040 88 Bl R IZ B0 GO PLC il RS RIE TR Z ZORA s, gk as 2
S LR R B A R e A e T 2 0K, A — U H I A RBOR, AE R — I T X

17



S IE R SR PR, XA B TAR M RAR K (8. P AAS R e Y 4%
AR, 455 23040 #85 Alh PR B R R G SEPRTE O, TR RE 8 A, Hth A
Hoa,

Zi BRIk, N 7 23040 FEE RS RAEDUE S5 RET RIF TAE, #AIAIE R KK JE c20P
PR, %A PLC B Z3040 5B Bl R H A RGP fR P 152 Thag, LM sl
Hom 20 5, B REON 18 /L MBS A E SK D, F AR Dy DC24V,
B AR g 2k LS A

18



BHE 73040 B ARSI RS PLC BUE ST

5.1 ¥k

FETRMER N, AR, 23040 BN T3NS BN & LI, 4%
k. AIEEERREVEZE . WIS HERR R, I TR, RAERIR, TESERRIA
FERZ A AME, , T PLC HUSES ] RS0 4k r s — b 2% B SR KRG, BRI
e, AT 8, R, AIEETEE, PUTHRER R, WA, X LAEFAETEE
SRAGEE— RIS #orT DT PLC & H AR B B B0&E J7 R 2, Wi K KHe = #
BEIR I T AR MR

73040 FEEEIRILE VUG BN, JERRZ B AR IR 4% i de——Hefuh 2% (142 ] o ok
P, RS ) E R 23040 FRE B PR 4% B L ) PLC AR, H PLC 4%
U & BAIHLE A 3 521k, S2B 73040 BIHLN L .

5.2 BUEMER ST

Z3040 18 Bl PRI AL UE (0 ME s 7 T (R 4k B8 KT (U, MU EE T, i)
() FiL 285 KT A7 7R ) 5 250 ke st R — %o W P N B4 PR s, 177 PLC 3 e sl X1
S fid s R AL FE, R —AS A 4k H SRR B 1T BT P B I B AR A Ml S, AT SB3
B SB6 IS A FFURTEIS (1), A4 nf DALE S P sl 245l N e I 2% TR 1 B S — R R
i< SB3 B SB6 I, P E I A THI

() A b4 AT RETT ISR P i 5 1 b 2R

TEAR BRI R, 4 k. ATRETFIC. ARGk i dsfil U802 F 8 AT A, T PLC 2
W EEONE I R XA, —HadE IR, MM RRA AR, A, BTG
W2, XMl TERE B BRI E I, HEARMEN, XFEAEGT
WHBYE, PPl AR RESSCE I R X ARV E A MR, AR
EE.

%

() AN F P Ak 2R
LA b EL 43 fid 2 FL 6 T 2 P O PR 5 A i A7 ) R BRI EL AL IRAT L, A 6. 3V Y
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ESAT. 220V BEfhdE. 36V MMM, fE PLC BRILEMELA 1k

FEREAT VRTINS, X6 08 P20 ) 248 PR — B i 5 4 1) FL 6 RO 27 L, AE SO PLC
ey, R BT R KA I s, 2 BONRT S PLC EORIIEEIZ . 2
AR B TR, 2 2 N TARR RSy R T2 . RE il wf e
R BBSER, AR EEHER, I H—E BaRM IR fERILE . 12
HIRE P I A ME— [, EZ T AR SE RS 4

5.3 PLC Hyi%k#*

BRiEfl RS, Pris 2H) PLC fu A s MO8 8, Hath A0 4, 1R PLC 10k
RN, g RRA e C20P RIBL, UEHLAHIA R 12 4, Hi a8 S, e it Fr A i

N S BAS T

Bk, JIREHETT%.

#* 5—1 RRKU e C20P SR

FLTT A TR LY L LN a4

ek 2A

AR 0.5A

AC DC24V 12 /i | fifkss 1A

C20P (100——240) V WA 0.2A |8

Xrlgm e 1A

DC24V 2 i | dkH4% 2A

AC100V 10 & | Wm]dh e 1A
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5.3.1 1/0 5

LIIPN

{1k SB1 0000
Ja B SB3 0001
ERRATRETFR SqQ1 0002
JGHIT R SPH 0003
RGHES KM2 0004
RE S KM3 0006
SE 5 KM4 0005
Jig s g hth 2 MD 0007
i

DIHIE L KM2 0500
BEeE L IR KM3 0501
s P e KM4 0502
JRE R AR T HL 0503

5.3.2 PLC SMERLEMITEL B

MRE 11O 7 BEK, Rf PLC %0 BIER

21



L

y N
Q ZaFL 0
BT it
BT &
|:||:‘|_:|B%%/§E%§
Kl
@j] - - Kl
HTF X 17
a | Iﬁ
SBI L FR27
[ 1 %%?r? com = | {J'
e R
Ji 5 el sm) 0001 E\P\ E\ -
N I SB4 | SB5| SB6
\ 0002
LRl 0500 A e
SPH 0003 com SQ2 1 Ku4 l-:»—l}
O o oo e T
BB ks ]
A 0005 com kM3 |
N T 0502 Wi WA b
0006 com HL : IC— -
f 0503 X
i HERwiE 51
0 wgr C20P

5.3.3 #FE

K] 5—1 PLC 4R i 2 K

M5 Z3040 8 Bl R 1 B TSRS RS, $Z B E ) PLC Zwffil th i 5—2 Ponth

2
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000 0002 0003 1002 Y
T WOL) bnas
1001
it
1001 0003
1} i} 1002 Y6 Sk 7R
1002
i e
1002 TIMOO
— | +F 1003 ) wihiEs
| e 0 500 T
000 Qo4
— — —
0001 0002 0003 0006 1005 0502 0000 S
A A .MIE%
0501 0005
— — ———
1005
| \\TIMOI HOOLO  IERRAH: AaEt st
0005 0002 7
TIMO1 0501 0000 . —
0502 0006 Wi
0002 0001 e
"y iy 0503 IR T
0003
_ll_
0003 0501 B
— — | Fl [;{;9(?) W B
Cip o
NI4T e v
#2575
1906
i)
1004 0003 e
| || 1005 AR AR R
1005
_ll_
0}0?3 1807 TS R
0502
_Il—

END

K 5—2 BRI E
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FERRTE T 10 G ) S R P 81 1 IS TR0 4 P, R P ORARURE JEOR 4 Fi 8 — — & fh 2 v

FRIRR) o £E Ji S ) R ST B L KT SE BT B8 & A KT ATEER 1 & i) 3l KT,

KT BERIELE, , KT FRISERTR AT H A8 B T o v S ATL AN ) B ri 0t 280 £ L PR /IR ok
€, MY 1~3S. A PLC it e, IR IE)4k f g 7 RE TG, 8 TH Bk B shpL% £
ik 2s Ja A REEAT R B e KBk .

5.3.4 %
1 LD 0001 31 OUT 0501
2 AND 0002 32 LD 1005
3 AND NOT 0003 33 TIMO1 #0010
4 OR 1001 34 LD TIMO1
5 AND NOT 1002 35 OR 0502
6 OUT 1001 36 AND 0006
7 LD 1001 37 AND NOT 0005
8 OR 1002 38 AND NOT 0002
9 AND 0003 39 AND NOT 0501
10 oUT 1002 40 AND NOT 0000
11 TIMOO #0005 41 OUT 0502
12 LD 1002 42 LD NOT 0002
13 AND NOT TIMOO 43 OR 0003
14 OUT 1003 44 AND NOT 0001
15 LD 1003 45 OUT 0503
16 OR 0500 46 LD 0003
17 AND 0004 47 AND 0501
18 AND 0003 48 FUN (98) HRO
19 AND NOT 0000 49 CMP #2575
CNT47
20 OUT 0500 50 AND 1906
21 LD 0001 51 OUT 1004
22 AND 0002 52 LD 1004
23 AND NOT 0003 53 OR 1005
24 LD 0501 54 AND 0003
25 AND 0005 55 OUT 1005
26 OR—LD 56 LD NOT 0003
27 AND NOT 0006 57 OR 0502
28 AND NOT 1005 58 OUT 1807
29 AND NOT 0502 59 END
30 AND NOT 0000

F5-2 /AHE
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AR T3 T PLC A8 B PR F U2 ) R GE Btk S B 1 23040 158 Bl PR Y
R EBNE, T5 T TR P PUR I SEbriff. @dwise, Gl R ig,

AR 82 — R N T TR BL R R g, B SR, BT
PEoR, AT (AR, ATREERA PLC B ShEHI BRI 7 i 4k i 25—l 25
AR ARGE, SEHL XS 73040 FRERGR 10 EBhER], i sEE S HURR TAERGR . L
TERE TEAT A a0k, T H, ERKERC T TR shsmE, e 17 5 i L &,
PRAR 7B, $m A A g, X TR XS PLC AR5 D5 T
HIRR SO T BEINAZI K BR AN E48, D845 JaE 1A LAR R SEA G AR B 5E 1 1RUF
LAt

2 AEZA

M T ERE AR, EHVFZIREAY . 8. IR RA X Pz sl
3R r) L BEAT R 7E, S L AL, TR RSl U IR A B LA I % R REE i bl
PR B G LR BEAT, R T ORI, N T DR 2 2SR ], RGUR T
WRITCEMZER, YT PLC L @R LB MR LA ERBA RS Rt P
WL o
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Bist

PRI A 20T, 2T BK . BARRS A I U B 1 48 S 2 I A M, e 5
Witk w, WAL, WE 7S PIE, BT 2 KT Bl LSRR B Bk s
TR EEANE, PSRRI a2 A IR, AR A Ja ke 1, 1 HIX
ITAE 25 0 R AT P R A PR TR BT R AT R (S WA 2 B R . AN H AR
R MR T, BOERE] TR RO, WL, A U, B RE
OISR, SRR . FEIX B IR RN IR
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