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lectronic contro

BTR

(ELis eyl AR ' e AR GidEandl
DR DFR

HS / HS3 DRn
DRG - EO HS5n
DP = EP DFEn
DFE

(ERIE Sy
LR
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Swivel time
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Outward swivel time tgs INward swivel time tsg

DCTW/TER-HY | 15/04/2020

© Bosch Rexroth AG 2020. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. rex roth

A Bosch Company




T ZE IR R Y IR L e P2
E=ERE ) 1% DRG

Piping 2 M

max.350
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|
L ik
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Orifice
1.5 L/min

\
i
N

External pressure-
relief valve

Y—€B-
|
T—_

Pressure deviation < 3 bar

Ap pressure control valve

-

5
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=

X
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Flow
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perating pressure p [bar
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2. EILZAI - Sytronix

3. JBAJI{%d — DRn

4. BRI EEH| - DFEn ~ HSSn

Al

5. JERZED
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4 - = Reduced energy consumption in part-load operation up
£35° to 80% 7E & EkAFIk/ AL RN FE
8 22 | - Reduced energy costs, lower carbon footprint J&/D'gE
Q Z£.9 . -
E 2 - % NG 100 JREFE LR T2 B
S 1.5 - = 30 kW AC Motor
§ 11 " 40 bar = Significantly less heating by lowering the average pump
8 o.g l drive speed according to the reduced energy
0 300 600 900 1200 1500 1800 consumption F&FHEIHY I 2R D BEIFUEFE » TG
specd (min-1) R R
;2 ] - Reduced effort to cool down the HPU B/ /24alHFs
65 AdB~8dB(A) at 270 bar
§ ol = Lower noise emission K
o 55 - ~ 10bar - Easier integration into machine without secondary
2 - . H 2 0z
£ = . noise reduction measures | ZEEEHYNEIE 2400
497 @ _Amm-mmmmmm——— example axial piston
40 - ~ - o . un
o AR 2B at 10 har = Condition monitoring and diagnosis {kfEEs 172
75 250 600 750 1000 1250 1500 1750 2000 2500 3000 9 More reliable operation iﬁﬂﬂ%}%{/ﬁ
Speed (min-1)
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= The PID controller with modification for hydraulic
behavior reduces the pressure drop and necessary
accumulator size (FRIZHERFHEFIRIPID - [ER{EEARE
" R SKAT & B ES R ~T)

(*L g = Switchable pressure and flow command values
ol reduce engineering effort B[ {J# B 1 E & mm S

: = Accumulator charging and hydraulic soft start extend
! the life time of hydraulic components #xE BNt £ =

» |n partial load operation, hydraulic gear in system
o DRn and DFEn is able to reduce the motor torque by
controlling the pump displacement. In many cases, it
is possible to downsize the motor by using hydraulic
gear ({£8}7 \éﬁt TH » ZHGDRNAIDFENHYE ER
SRR RE S A B T R R E A R R R R - [ REE

RE)
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P CEnCC 5 (n) Pressure / Flow Pressure / Flow & Position
P R BRI BES ) ol & i T
e Control Systems (p/Q) Control Systems (p/Q, F/x)

DRn 5020 DFEn 5020 / 7020

4.0 ~ 160 kW I iss HS5n
" =) 15~ 315"kW

vl

SvP 7020
9 ~ 80 kW

FcP 5020
0.4 ~ 18.5kW o

Al
a =
 man
| 833

Pre-configured standard sets

rexroth
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Machine Wood & Paper Metallurgy Presses Die Casting Plastic Machines
Tools machines

FcP 5020

Pressure control 0.4 ~ 18.5 kW*
DRn 5020

Pressure control 4.0 ~ 160 kW*

SvP 7020 p/Q-control, position control 9 ~ 80 kW
SY(H)DFEn p/Q-control 15 ~ 315 kW
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FR 77325 DRN

100 %

0%

Energy savings
& BE

Al

N

Total energy

B R

AT DAL
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» Advantage: Many cylinders can be
driven at the same time with one motor

(R — ([l 5y 22 M2 I 26 SO BA G
= Classical solutions: &Y
= Accumulator charging, & ER FoiE
= variable displacement pump with

pressure controller 75 B 7Ry AT
%77 (DR - DRG)

= Energy efficient solution: FEJFERCE TZE
= Sytronix FcP

= Sytronix DRn

A Bosch Company
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IndraDrive / frequency converter EFC5610
Actual pressure U

s p

Pressure cmd

_ Actual torque

N

7

Hydraulic
pump controller

A4.VSO..DR/DRG

PRI -

BE T35 i B e R 2

?E’]ﬁﬁﬁﬁ% R AR R B G A B T TE T R
BHNEEEER SR - DR EEE A -

IndraDrive / EFC5610 _
rexroth
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EXJ7#2ERDRN

|

I{g*AP

T =
2O*Tf*ljmh

T=7]

Vg = SiEcm?

AP = B =

Dimn = TREHRELH AR

o Operating pressure p [bar] o
Pressure deviation < 3 bar

o

q\, min Flow qv.r rnax
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. B EHF=Epump

o] &S pump
DRn

This example shows the motor load for

pmax

. . . 250
pump systems with fixed and variable = 500
displacement pump T 150
Drive t T Vg* Ap g 5100
e torque = m o
q 20 * T * Nt 50
0
0
Flow Jjii &= pressure
Pressure FX /] holding
Time {ELjHF ]
Speed #HZK

Swivel angle HFEAE
Continuous pressure capability 155 EE5E
Motor load (act pressure / pressure capability)

2 0 2 *
RMS load &t J’l CRRO L
tl + t2

DCTW/TER-HY | 15/04/2020

pcont \\

50 100
flow [Ipm]

10 Ipm i
160 bar flow
40 s
150 rpm

195 bar
82 %

88 %

motor 37kW
pump 71cc 20
5 200
‘@ 150
2 100
& s5p
0
150 200 0
120 Iom pressure
160 bar ho|d|ng
20s
1800 rpm
162 bar
98 %

motor 37kW
pump 71cc

pcont

50 100 150 200
flow [Ipm]
10 Ipm )i 120 lpm
160 bar flow 160 bar
40 s 20s
500 rpm 1800 rpm
30% 100%
>>280 bar 162 bar
<30 % 98 %
62 %
Downsizing possible?
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Sample: pressure cmd fixed:

p_cmd stored in parameter F1.05
B yan S [ E

PLC

N3 rys{ DR
—;.
EFC 5610 (I
DEAWAT ERSIW/ TBR4/20P4/24/2019

© Bosch Rexroth AG 2020. All rights reserved, also regarding any disposal, exploitation, repr

e

REFZE ]

Sample: Pressure switchable

with DRG-controller and switch valve

ER T ] D)HA
PLC
N
!

EFC 5610

oducti

ON/OFF
valve

ion, editing, distribution, as well as in the event of applications for industrial property rights.

Sample: pressure variable

with DRG controller and DBETA

BRIy

p cmd by bus
1
|
:
|
|
|
|
|
|
|
|

¢+ — —

=M

EFC 5610 (I

DBETA
EEBIBR S R

rexroth

A Bosch Company



T ZE IR R Y [ L e P

DRn AR oI &HFER
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il
g
ot
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i
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Axial piston pumps reduces the displacement in part-load operation CI&2REBHF , AEJNBAH/E
> Less motor heating FFZEER /D EHISFE
> Higher energy efficiency B{E3

Pump reduce displacement in part-load operation, motor runs with min speed, cooling is guaranteed due to
leakage port

oJERERSESKEVMERE  [EJEERFEEER - RS AZEBleakagefL[O 2 HAE

A10 DR/DRG A15 DR/DRG A4 DR/DRG
B = 280 bar e 350 bar B = 350 bar
324 |/min 504 |/min 1125 |/min
RE 91485 RE 92800 RE 92050
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R EEIRETT
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%5@%@%9@ JER B B R E PR ]
BR 1B R =325 — DFEn ~ HS5n
= Advantage: Good energy efficiency,
pump delivers only the pressure which
is needed for movement:
Power = Flow * pressure
{ERL: BERER SRR » R A ML)
{ERFEE LR ]

= p/Q control is possible B JJ B & #2515
» if pump runs only one cylinder or

{BanZR A e —SOHBARL 2

100 % — i i = if cylinders can run step by step
| ! 25 <M BREL Sy P42
Energy savings | !
| | = Energy efficient soution: EEJERE T2
' = Sytronix SYDFEn
Total energy = HS5n
Useful energy
0%
IC)CBE\ZIC/IERZ:;! 15(2024(/)22(())2%\ rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. rex roth
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Drive with variable speed: Asynchronmotor + variable pump + HS5-Control + SPS (MLC)

HeghgarEpnger . jach oymo e Kreyg
2o Pl R b Tl e ol S P
Driprennaginc e | of e Snpalpuf

lI:‘I 5TA
I::II )=

(|
IST

] FU

1|.I'f--HF'l!:

- — —

2}

Zylindar verid r
peaieuer

oder garag el

ZFAELETTRRE
7\ > RS ENEE
T2

PLC B4 THERE

pAL k=il

(optional)

— — — —— — — — — — — — — —

ASM)
FEE )
C (E |- z
c & |a =
=
n
C

SPS /MLC
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E;E%??Z/%EI’JJ?@S%” Seagl
FAJEL R =% — DFEn ~ HS5n

HS5 I! R901413449  VT-HPC-1-1X/M-0-00/00 IndraWorks
O o R901413446 VT-HPC-1-1X/M-P-00/00 IndraWorks
© WP

= —
NG 40/125/180 R902471376 AWAX004DO03
NG 71 R902471374 AWAX004D02
NG 250 -1000 R902471372 AWAX004D02
NG 40 -180 R901391845 4AWRPH 6 C A24L-2X/G24Z4/V-855
NG 250 -1000 R901391846 4WRPH 6 C A40L-2X/G24Z4/V-855
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Sytronix Drive with variable speed:

ASM + variable pump + HS5n-control + FC + SPS/MLC BN

Gleichgangzylinder / geschlossener Kreislauf
beinhaltet als Teilmenge den
Differentialzylinder / offener Kreislauf

=

o
@ A
j=H (=3

1 Funktionalitat
der DFEn

StellgroBe

2 Zylinder verfahrt
gesteuert

oder geregelt

) FU
(ASM)

Ventil HS5

p(F)sml

P(T) Soll

a(Q)SoH

{optional)

SPS/MLC
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HS5n

\A\)
\ew

Flow:Q=ne<V,*a

dQ—@. [ ] [ ] .d_a
= G Ta  VoratneVorg

Version HS5n:

Bosch Rexroth

is optimizing between
swivel angle and
speed

(also suitable as
retrofit-solution)

rexroth
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EZE

fE FH ZE451): s 0200

Walking Beam Furnace

Former solution (LABiHY#R R 5 ).

- complicated hydraulic design ({5209 HEEE:ET)
- high repair and spare parts costs (5 4EEFIFE R AS)

- high installed power (=Z24587/7): 718,5 kW
- operation #E{EEE[]: 24h/360days

8min

2min 6min

v

i“"""",...i, Sytronix
~~  DFEn 5000
il
H\

DCTW/TER-HY | 15/04/2020

Modernization of
hydraulic

Customer

requirements: Energy saving

Sytronix solution (Sytronix# ;3275 %):

Q-control (i &) = no throttling losses (4 H &R E%)
Unnecessary pumps (DA EE Y5 H)

can be swiveled back (T] DL8 5 8 o] 5K)

Adjustment of pressure steps (FAZEE 1L ER) > Ap — saving
Installed power Z%£&)11: 461 kW

Comparison / Saving: 4EE
R ey | 000.000KWh cFA Y
86.000 EUR
341.000 kg CO2
Energy
'78% System Design

© Bosch Rexroth AG 2020. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Retrofit with
Sytronix

Efficient
Components

Energy
on Demand

rexroth
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Hydraulic plan

Installed power: 22558/ [* e
1)6 X75kW  {ETHZRH — BEEhnEVEe TIF il =
2)3X22KkW  ERiEEE zlle o

2X55kW 5[ 2R

1X7,5kW  fERIEH miis SIS SIS g
3)5X37kW kI e |
= Sum installed power ZZ3E8, /1484 718,5 kW =»complicated design
= permanently used {E &) 7/7: 580 kW =»High repair and spare parts costs
Hydraulic data: Cycle
5 working pumps 320I/min at 100 bar R |
4 working pumps 1501/min at 130 bar 3 8min R
Cylinder: 2min 6min
4 x lift cylinder (80mm/s, Qmges = 1544 |/min) EENE >
1 x thrust cylinder (900mm/s Qm= 434 |/min) R

4 x cylinder outfeeding device (300 |/min)

2 x cylinder door opener Working time: 24h/360 Tage = 8640h/a
Part load operation time: ca. 6300h/a
DCTW/TER-HY | 15/04/2020 rex roth
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Installed Sytronix DFEn 5000:

5 x 75 kW — working pump (A4VSO250DFEn)

1 x 75 kW — reserve pumps (A4VSO250DFEN)

1 x 11 kW standard asynchronous motor for oil circulation

Lift cylinder
Door outfeeder

% % Move cylinder @ T@ @ T@

Ventll Ventll M

M@@ ®@m®%

Sytronix DFEn 5000

=» Sum installed power Z2ZE8f77: 461 kW
= permanently activated {5 &/ /7: 386 kW

outfeeder

Ventll

DCTW/TER-HY | 15/04/2020

advantages with Sytronix
= Q-control = no throttling losses
= Not required pumps can be
swivelled back
» Pressure step adjustment
- Ap - saving

4EE

ENERGY
EFFICIENCY

Energy
System Design

Efficient
Components

Energy
on Demand

rexroth

A Bosch Company
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Energy consumption Energy consumption CO2 emission
per cycle [kWh] per year [Mio. kWh] per year [to]

g
g
2

g

gmmu 400 1
! 4
289 1

0,24 — i 97

50 1

Hudbakenoen 2 s Zstand i 2ist-Zustand i D mit DFEn-Regelung
LLOKW --Motoren und 110KW -E-Motoren

L10KW -E-Moioren

B former solution
[ 1 Rexroth Sytronix solution

base: ** 10ct’kWh  *** 400g / kWh

33 DCTW/TER-HY | 15/04/2020 rex roth
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hydraulic power units for Water cutting machines
. 3TKW JEEIE I projet system
» T 3EZE A10-DRG, 71 cm3

= {d]filzfEE) =S IndraDrive A DRNAE

==X IndraDrive HCS03-150, Erer
-_'. MLD SytI’OI"IIX SOftwal'e Sygtegr)rlq Design
i
‘.' = Efficient
;E y Components
—= ﬁ Energy
".—_ on Demand
=
— (0]
EAETHE T P A G A 50 %
Long time field test at an end customer in Spain
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