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Generel pointn lo be obBerved 

flefore, starling work on the hydraulir syolem, 1,wi\rl, 
off the rnarhine and wait until tl,e pressure in the 
ncrurnulalore has dissipated (observe p ressure qnugr). 

Switch on pump only when thr arcumulelors ere filled 
with nilroqen. 

i1HinlAin lt1e accumu]Alor p ressure in Accordance wjtt1 

prcr;surP. t-.ob)e in seclion 3. If lhc prensures Bre tnn 
hi q h , th£! r c i s no l en o u qh pressure o i 1 n v n j 1 n b .1 c .. 

Pipe lines are no\ lo be liqhlened whilr unrlrr pr1•,;,;urr. 

In orrler that the l1ydrnulic system can r,,nclion corrrctl: 
a l is t of con di ti on s I, as lo be comp la r, d 1-1 i l h al re qu l ;ir 

interva ls. Proreerl a s  p er maint.enancc rlRn in sf�ctic1n ?. 

The safely valves 28 (end 31 for rnechines from 100 Mp) 
p rotect the accumulator from overload. These limit \hr 
lop pressure. The )' ha v c been tested ,rn d c er l i fie d by 
lhe TLJ[V• and m11sl not be reset. 

• (Germen Safely Slenderd Orgnnisation) 
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3.2.1 Equipment layout plan notation 
The given numbers correspond with those in the 
hydraulic plan. 

Magnetic valve for opening and closing 
" .. for low pressure closing 
.. .. for the ejector 
.. .. 

for the core puller movable I 

.. " 
for pressing, 2nd. phase 

.. .. for pressing, 1st, phase and return 
" " for pressure release 

Valve for loading the multiplier memory 

Magnetic valve for the positioning cylinder 
" " for the positioning cylinder 
" " for c1osing the safety device 
" " for core pu11er I. fixed 
" " for core pu1ler II. movable 
" " for core puller II. fixed 

Non-return valve 
2o Non-return valve 
22 Non-return valve 
24 Pressure reduction valve for core puller fixed (100 bar) 
25 Pressure reduction valve for core pu1ler movable(1oo bar). 
26 Hydraulic pump 
27 Pressure switch valve (14o bar) 
28 Pressure limiting valve (safety valve)(15o bar sea1ed) 

29 Pressure 
3o Pressure 
31 
33 

Pressure 

reduction valve for pressing pressure 
reduction valve for closing and opening 
limiting valve (safety va1ve)(15o bar sea1ed) 

Pressure valve for low pressure 

34 Non-return valve 

closing 

35 Hydraulic releaseable non-return valve 
36 Choke non-return valve "Opening" 
37 Choke non-return valve for c1osing 

38 Choke for ejector 
4o Choke non-return valve for 1st.phase pressing 

41 Choke, 2nd. phase pressing 

42 Non-return valve 
43 Non-return valve 

I 



44 Non-return valve 
45 Non-return valve 
46 Non-return valve 
47 Motor 
48 Clutch 
5o Intake filter 
51 Pressure reservoir 
52 Pressure reservoir for phase II pressing 
53 Pressure reservoir for the multiplier 
54 Highest pressure pipe 
55 
56 

" 

" 

57 Gauge 

" " 

" .. 

58 Hydraulic container 

59 Therm om et er 
60 Ventilator filter, filling hole 
61 Oil level inspection glass 

62 Heat exchanger 

63 Highest pressure pipe 

64 .. " " 

65 " " .. 

66 High pressure filter 
67 Water valve 
68 Drainage screw on the hydraulic tank 

69 Air-bleeding valve 
7o Control valve 
71 Non-return valve 
72 Choke non-return valve 

73 Multiplier reservoir pressure limiting valve 
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Description of the hydraulic drive 

It,e ilem numbers given correspond with those in the hydrAulic 
plan. 

The constant rressure hydraulic pump 2 l sucks the hydr AtJl ic 
f l u i d i n a n d , a ft e r be i n q f i 1 t e r e d by t he hi gh r r e s s u r e 
filter 6 t, rresses it into the system or into the a ccumulAtor 
51/52 vin the pressure switch valve 27. The nitrogen in the 
accumulators is thereby co�pressed to the required pressure. 
When the required pressure is re'Jched 

I 
the valve 2 7 

automatically feeds the pump surply into the tank, A non­
return valve incorporated in valve 27 prevents the return of 
oil from the rressure accumulator to the oil tank. If the 
pressure in the system sinks by more than 1s= due lo the 
removal of oil, valve 27 returns the output of the p ump lo 
the accumulator or the system. 

The cohtrol of the pump via the pressure accumulator 
facilita tes dealing with varying oil demand durinq o peration 
of the machine without enlarging the size of the rump. The 
oil flows to the closing side a nd via the return valve 43 to 
t h c c a s t i n g s i de . Va l v e 2 9 r e gu 1 a l e s th e c a st i n g r re s s u r e , 
whilst v alve 31 is the safety valve for the injection 
accumulator, and valve 28 is lhe safety valve for the closing 
accumulator. 

Pressure release and motor st art 

When the machine is switched off, the de-energised magnetic 
valve 8 is in the rosition indicated - the control lines to 
the safety valves are rress-ureless. Thus the nccumul ators are 
connected t." the t ank via the safety valve. When the machine 
is started, the motor is running in star configuration, the 
magnetic valve 8

1 
however is not energised until the motor 

is switched on to de 1 t a con f i gu ration. l'/h en this ha r re n s the 
valve 8 is ectivaled end blocks the control lines to the 
safety valves and allows lhe rressure lo build ur, In this 
way the motor is protected from overload during the starting 
phase. 

The oprosite applies when the machine is switched off, the 
solenoid valve 8 1 like all other solenoids, is de-energised 
end thus the accumulator is re-connecled with the lank. lhe 
pfessure on the oil is exhausted. 
Refore starting work on the hydra ulic system it is 
advisable to switch the machine off and wait until the 
pressure on the gauge has drorred to zero. 



3. 3 . 2 Hydraulic Control locking Cylinder 

The locking cylinder is rlriven by the solenoid valves 
1 and 15. The speerl of opening and closing is 
infinitely arljustable by the reducing non-return va]ves 
36 and 37. The valve 1 is o three wa y valve: 
1 position for closing (s1 b energised) 
1 position for opening (s1 a energised) 
1 position for locating in any re quired posH.ion 
(s1 a and s1 b are de-energised = ,ipring located mid-way 
position). 

In this mid-way position, the cylinder can be man11nlly 
operated and stopped in eny required position. During 
Butomatic o per at ion, for example, a power fai 1 ure 1·rnuld 
cause a standstill in the current position, so thet no 
damag e is done to the machine tools. 

The solenoid valve 1 5  blocks the suppl y line for 
closing and opens onl y when ll1e safety conditions are 
complied with (door closed). lhe non-return valve 42 
serves as an aulomBlic monitor for tt1ese functions. 1r· 
solenoid valve 1 5  should fail (spring broken, jRmrned), 
the return flow from the closing cylinder is blocked 
and the c.losing unit does not open. The operatincJ 
pressure for cl o s i n g and open in g i s adj us l ab l e al t h c 
pressure reducing valve 30. 
During the closing movement a djustable low pressure can 
be use rl to s af e guard a g ai n st too 1 dam a ge • fly en er gi s i n g 
solenoid valve 2, the control pressure, adjusted on 
pressure valve 33, effects the pressure reducing valve 
30. In order lo lock the toggles at the stroke end 
the pressure for the movement is reduced. 
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3.3.3 Hydraulic control pressing cylinder 

In the cold chamber machines, the forward drive 

of the pressing cylinder is in three phasesl 

1 st. phase: Forward drive, controlled by magnetic 
valve 7. The speed is continuously 

adjustable on the choke non-return 
valve 40. 

2 nd. phase: Shot with die filling. By controlling 
magnetic valve 6, the rapid shot valve 
is quickly opened which enables the 
reservoir oil to flm7 un-restricted 
into the cylinders. The shot speed is 
adjustable on valve 41. 

3 rd. phase : 1:ultiplier effectivity and multiplier 
extra pressure. The multiplier becomes 
effective immediately following the 
shot and can be delayed by means of the 
choke non-return valve 72. 
The degree of extra pressure applied by 
the multiplier is adjustable by means 
of pressure of the nitrogen in the 
reservoir (I"em 53, refer to the table). 

The distance of travel of the forward drive(1st.phase) 
can be set by means of moving the limit switch b 42. 

The pressing pressure is adjustable by means of the 
pressure reduction valve 29, whereby, a nitrogen 
pressure of approx. 0.8 of the pressing pressure in 
the reservoir 52 is to be maintained. 
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3.3.4 Hydraulic control ejector, core puller 

The ejector is controlled by the magnetic valve 3. 
In the event of power failure when the valve ie in 
the central location, the piston is prevented from 
drifting away by means of an inhibited cylinder 

feeder line. 

The core pullers are controlled by magnetic valves 

4, 16, 1 7  and 18. Depending on selected program, _they 
can be operated when the die is open or closed, which 
depends upon the application of either fixed or 

movable core puller. 

In the core puller II program (special device), the 

fixed die half core puller can be connected to a 
special block. This facilitates the operation of both 
fixed and movable core pullers at the same time. 

In the core puller III program (Special device) an 
additional core puller can be applied to the movable 
and fixed die-half shoe. The sequence is determined on 
the plugs, i.e. the core puller from plug I is the 
first to move forward. Following end stop signal from 

the core puller, the 2 nd. core puller from plug 2 is 
activated. The return sequence is as follows, first 

is II and then I. 

Note: If only one core puller is used (core puller 
program I and II), it is to be inserted into the 

appropriate recepticle (fixed or movable). 
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Connections for core puller 

Rear of movable latten 

Solenoi valve 

Core puller 

Connections P and T 

COfl' __ p_uJ)er forward and 

__ valve 3 

_i3peed __ cor1t:x_-CJl va 1 ve 

ejector 

ejector 
·---------1,->------- -� 

Number of connections: 

2 core pullers (standard) 

4 core pullers (optional) 

caution: The machine has to be switched off before 
connecting the core pullers, and it is essential 
to wait until the pressure gauges show no longer 
any pressure .. 

Fixed or flexible core pullers can 
al tern-atively be connected to the 
above core puller connectjons. 

• 

Core .Pu}.}_e_r _ _p:c_<::9,-_anun II: Fixed core pullers l1ave to be conn­
ected t.o a separate connection bloc) 
The above connections are only for 
flexible core pullers. For core 
pu1 ler prograrnm II fixed and flexib: 
core pullers can be connected �t._1:}1_' 
same time. 
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ACCUMULATOR I<'ILLDW PRESSURES 

Injection accumulator (larce accumu]_ntor) 

P nitror;cn = o.D x P inject:i.on precsure · 

In;icction 2I'essure 1ii tro5en Pressure 

5o a.tr::i 4o atm 
Go utrr. 43 atm 
7o atm 56 atm 

Bo etm 64 ntm 
9o atrn 72 atm 

100 atm 80 atm 

Intensifier acc\lliu1ator (small accur.nilator): not .in DA.W/D!.M x;;achines 
The ni troeen filling pressu_"e corre·sponds to the pressure at 

i.·hich the int enci fi-c:r is intended to activate.· 

llote: 'f·he folloi·.'ing inst.ructions Irom Bolenz & Scb2.fer info= 
;you of the Na.;y to bac'ldle the hydraulic accurrmlators 
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P (Pressure line) 
- ·-···-···-··- ----- - - - ---- -- - - - ----

T ( Tonk line i 

•_.... - , ric:r. ,/,..., 1 / Hydraulic connections for 

DAW/ M / K l0-63-100-16C 


