Outputs

24v switched through relays to valves

( * = suppression diodes connected to valve outputs)

terminal
in
out
comment

1. earth




2. white

0v looped to earth

common for sup. diodes


3. *

sol mould open
relay 1

4. *

sol mould close
relay 2

5. *

sol inject
relay 3

6. *

sol screw
relay 4

7. *

sol carriage fwd
relay 5

8. *

sol carriage back
relay 6

9. *

sol eject fwd
relay 7

10. *

sol eject back
relay 8

11. white

0v common for sup. diodes


12. *

sol slow open
relay 9

13. *

sol suck back
relay 10

14. *

sol air
relay 11

15. *

sol fast close
relay 12

16. *

sol pump 1
relay 13

17. *

sol pump 2
relay 14

18. *

sol core in 
relay 15

19. *

sol core out
relay 16

20. earth




MOTOR CONTROL

terminal
in
out
comment

21. 
from 2a MCB
stop 1
1 = cabinet stop

22. 
stop 1
stop 2
2 = front stop

23. 
stop 2
stop 3
3 = back stop

24. 
stop 3
motor stop relay 1


25. 
motor overload 96
start 1


26. 
start 1
motor control x4


27. earth
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Emergency Stop Circuit

The emergency stop circuit is wired through 3 Twist to release stop buttons, the motor overload relay and the motor control

relay.

A branch from this supply is routed through the PLC controlled Motor Stop Relay before reaching the star delta start circuit.

A second branch is taken through a delta contact on the motor controller to provide power for the lubrication and for the

Motor State Relay which is monitored by the PLC, this branch also supplies the headstock motor control, so all movement of

the platen is prevented when then motor is off.

Failure analysis :-

Fault

Result

Short to ground any wire

MCB isolates circuit

Break in wire

Power removed from star delta

PLC stop relay fails closed

Emergency stop buttons not

affected

PLC stop relay fails open

Power removed from star delta

Star Delta Welded

Motor continues to run (Both

contactors must fail closed

together for this to happen!!)

By removing the 24V Control supply via the motor state relay all valves will return to their off conditions, this results in no

machine functions being selected and also no pressure being applied to the hydraulic circuits (Pump Load Valve Off).

The PLC detects the absence of a supply to the motor via a contact on the Motor State R

elay, the PLC program will

only allow valve operation whilst the Motor State Relay is held in (Motor Running)

Motor Overload

Panel Emergency Stop

Rear Emergency Stop

Front Emergency Stop

Motor Stop Relay

2A

MCB

Star Delta  Supply

240v ac

To PLC power supply

To 24v transformer

Delta Contact

Lubrication Unit Supply

Motor State Relay Coil

Star Delta Start Circuit

Panel Motor Start

Head Stock motor

control (IF FITTED)

24v from gaurd

switches

Motor state relay

24v supply to

valves

Fig 1 :- Emergency Stop Circuit
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Mould Close Safety Circuit

During the normal operation of the machine the main operator guard is frequently used to gain access to the tool

area.

To prevent operation of the clamp whilst the guard is open the following circuit is

 used.

The main 24V power is routed through a normally open switch followed by a normally closed switch both of which

are operated by the movement of the guard.  The removal  of the main 24V supply to the valves means that no machine

function is possible and no pressure is available as the pump loading valve will be in its off state.

In addition to provide hydraulic protection a mechanical dump valve operated by the guard is also fitted which

blocks the pressure feed to the cylinder and puts the cylinder itself to tank, thus preventing any forward movement of the

platen.

In order to detect any failure in this protection system the operation of the guard switches and the dump valve are

monitored by the PLC control system.  Any 

single failure

 is reported to the operator via an alarm and the control system will

refuse to operate in semi-automatic or automatic mode.  This is to allow the machine to be safely purged out and shut down

for repairs to be effected.

Operation of the rear operator guard is mecha

nically interlocked with the front guard and so the front guard must be

open before the rear guard can be moved. if rear guard switches are fitted the 24V supply is routed through these switches

also.

The wiring for the main 24V DC supply is by 1mm cable

Power Wiring Failure analysis :-

Fault

Result

Redundancy

Short to ground any wire

MCB isolates circuit on next

operation of guard.

24V Control Supply Off

Short to monitoring circuit

Switch appears not to operate

PLC detects error

Broken supply wire

24V Control Supply Off

PLC Doesn’t register guard

closed

Broken monitoring wire

Switch appears not to operate

PLC detects error.

Broken switch

Switch appears not to operate

PLC detects error.


24v power
terminal
in
out
comment

28. orange (2)
from 24v MCB
unswitched to guards

lube, oil level

& plc +v4
pin 11 motor state relay

29. red  (5 separate terminals  )
switched from front gaurds, out to rear guards & back again

1st block through to rear gaurds
motor state relay 7
294,295,296,290,29

30. red (3)
from motor state relay 6
plc commons 1,2,3

control relays
24V guard switched

31. white (3)

0v


32. earth




inputs

terminal
in
out
comment

33. 

gaurd closed
x0

34. 

front monitor
x1

35. 

back monitor
x2

36. 

dump monitor
x3

37. 

oil level ok
x4

38. 

lube ok
x5

39. 

nozzle gaurd
x6

40. 

part sensor
x7

41. orange

24v unswitched


42. white

0v


43. 


x10

44. 


x11

45. 


x12

46. 


x13

47. 


x14

48. 


x15

49. 


x16

50. 


x17

51. red

24v


52. white

0v


53. 

carr fwd (30-ls)
x20

54. 

carr back (31-ls)
x21

55. 


x22

56. 

core in (12-ls)
x23

57. 

core out (13-ls)
x24

58. 

eject fwd
x25

59. 

eject back
x26

60. 

motor state relay
x27

61. red

24v


62. white

0v


63. 


x30

64. 


x31

65. 

hand core in
x32

66. 

hand core out
x33

67. 


x34

68. 


x35

69. 


x36

70. 
`

x37

71. red

24v


72. white

0v


proportional valves
terminal
in
out
comment

73. red
guard switched 24v
prop valve 24v
brown

74. 

pressure valve signal
black

75. 

speed valve signal
black

76. white

prop. valve 0v
blue

LINEAR transducers

terminal
in
out
comment

77. orANGE
24v un-switched
supply for transducers
brown

78. 
ch1
CLAMP
pink

79. 
ch2
SCREW
pink

80. 
ch3
CARRIAGE


81. 
ch4
EJECTORS


82. white
0v
transducer 0v
blue

grey

white

Heating and mains supply
terminal
in
out
comment

83. earth




84. 

live to transformer

Stop button 1

and plc


85. blue

neutral to transformer

motor start circuit x1

plc & motor state relay


86. 
mcb
6a MCB live


87. 
mcb
6a MCB neutral


88. (3) blue
system neutral

from main isolator (4mm)
heater neutral


89. fused
ssr 1
zone 1 (nozzle 150w)
fused terminal

90. fused
ssr 2
zone 2 (front 2800w) 
fused terminal

91. fused
ssr 3
zone 3 (middle 2800w)
fused terminal

92. fused
ssr 4
zone 4 (hopper 3600w)
fused terminal

93. earth

earth


94. 4mm
3 ph from heater isolator
to ssr 1,2


95. 4mm
3 ph from heater isolator
to ssr 3


96. 4mm
3 ph from heater isolator
to ssr 4


97. earth

earth


98. 
lubrication live
from delta contact 13


99. 
lubrication neutral



100. 
live from isolator
to 2A Mcb


101. earth
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Heater control circuit

The heating circuit consists of four zones controlled by four 25A solid state relays, the load being split between  the

3 incoming phases to neutral.

Zone 1

Heater

(Nozzle)

Zone 4

Heater

(Hopper)

Zone 2

Heater

Zone 3

Heater

25A Solid

State Relay

25A Solid

State Relay

25A Solid

State Relay

25A Solid

State Relay

15A Fuse

15A Fuse

15A Fuse

15A Fuse

35A Heater Isolator

(On operator Panel)

Main

Isolator

50A MCB

Neutral

0 V

PLC [Y14]

PLC [Y15]

PLC [Y16]

PLC [Y17]

PLC 24V DC

IMPORTANT :-

 Since the PLC 24V DC Supply is available all the

time, Work on the heater circuit 

MUST

 be carried out with the

HEATER ISOLATOR SWITCHED OFF

NOTE:-

 Always use Semi-Conductor Fuses as damage to

the Solid State Relays may result from the use of slower

fuse types.


PLC CONNECTIONS

terminal
connection
function

ss
0 volt
inputs on=24v

x0
ls GUARD closed


x1
ls front monitor


x2
ls back monitor


x3
ls dump monitor


x4
oil level ok


x5
lube ok


x6
nozzle guard


x7
part sensor


x10



x11



x12



x13



x14



x15



x16



x17



x20
carr fwd (30-ls)


x21
carr back (31-ls)


x22



x23
core in (12-ls)


x24
core out (13-ls)


x25
eject fwd


x26
eject back


x27
MOTOR STATE RELAY pin 9


terminal
connection
function

com 1
24v GUARD switched
red

y0
relay 1
sol mould open

y1
relay 2
sol mould close

y2
relay 3
sol inject

y3
relay 4
sol screw

com 2
24v GUARD switched
red

y4
relay 5
sol carriage fwd

y5
relay 6
sol carriage back

y6
relay 7
sol eject fwd

y7
relay 8
sol eject back

com 3
24v GUARD switched
red

y10
relay 9
sol slow open

y11
relay 10
sol suck back

y12
relay 11
sol air

y13
relay 12
sol fast close

com 4
24v GUARD switched
red

Y14
relay 13
sol pump 1

y15
relay 14
sol pump 2

y16
relay 15
sol core in 

y17
relay 16
sol core out

com 5
24v unswitched
orange

y20
ssr 1


y21
ssr 2


y22
ssr 3


y23
ssr 4


y24



y25



y26
motor control relay pin 2


y27
alarm


fx-4-ad ANALOGUE TO DIGITAL converters (BLOCK 0)

terminal
connection 
function

BLOCK 0



+
12v from power pack
yellow

-
0 v from plc
white

earth
sg from plc


com
0 v from plc


ch1 v+
tc board zone 1
nOZZLE

ch2 v+
tc board zone 2


ch3 v+
tc board zone 3


ch4 v+
tc board zone 4
HOPPER

FX-2-DA DIGITAL TO ANALOGUE CONVERTERS (BLOCK 1)

TERMINAL
CONNECTION
FUNCTION

BLOCK 1



ch1 v+
VALVE DRIVER CH A
main pressure

ch2 v+
valve driver ch b
main speed

ch1 v-
0v


ch2 v-
0v


 MOTOR STATE RELAY

TERMINAL NUMBER
CONNECTION
FUNCTION

10
NEUTRAL


2
LIVE FROM DELTA CONTACT 13
MOTOR CAB

11
28
24V UNSWITCHED

9
X27
PLC INPUT TO MONITOR MOTOR

6
29
24V FROM GUARD SWITCHES

7
30
24V TO PLC AND RELAYS

MOTOR STOP RELAY

TERMINAL

NUMBER
CONNECTION
FUNCTION

1
from back stop (24)
MOTOR STOP CIRCUIT

3
to motor overload 95
MOTOR STOP CIRCUIT

2
Y26
PLC CONTROL TO SHUT DOWN MOTOR

7
0 VOLTS





Star - Delta motor control (3te-42)
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Star Delta control system diagram
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HEATSTOCK WINDING MOTOR
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Heater box

7 off BLUE 4mm

15 off Beige 2.5 mm

6 off earth 4mm

6 off 4mm jumpers

6 off 2.5mm jumpers

terminal
connection
function
comment

earth




88 (2)
neutral



92 (2)
zone 4
hopper


earth




88 (2)
neutral



91 (2)
zone 3
centre


earth




88 (2)
neutral



90 (2)
zone 2
front


earth




88
neutral



89
zone 1
nozzle


earth





t/c 4 -
black


4
t/c 4 +
white



t/c 3 -
black


3
t/c 3 +
white



t/c 2 -
black


2
t/c 2 +
white



t/c 1 -
black


1
t/c 1+
white


earth
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PLC OUTPUT







TYPICAL WIRING OF OUTPUTS







VALVE







CONTROL RELAY







CONTROL RELAY







SUPPRESION DIODE







0 VOLT



= EARTH







24 V GAURD SWITCHED
















