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Electrohydraulic Servo Drive
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Shenzhen Veichi Electric Co., Ltd. is a high-tech enterprise that is professionally engaged in the development,
manufacturing and marketing of industrial automation control products, and committed to becoming a global leading
provider of industrial automation control products and system solutions.

The company owns powerful R&D team, relatively perfect production system, independent intellectual property and
manufacturing bases in Shenzhen and Suzhou. To improve our R&D strength, we keep on introducing advanced
overseas technology and broadening our partnerships with first-class universities and research institutions. The
main products of Veichi Electric include a variety of Variable Frequency Drive (VFD), Servo Drive System,
Photovoltaic Inverter, PLC, HMI, Automation Equipment, etc, which are widely used in industries such as oil & gas,
chemical industry, ceramic, crane & hoist, metallurgy, electrical cable and wire, plastic, print and package, textile,
metal work and cable, coal mining and municipal engineering. Suitable solutions and products are always ready to
meet the demands and improve comprehensive competitiveness of users.

With the spirit of "Innovation is the lifeblood of Veichi", we're committed to becoming one of the leading providers of
electric drives, industrial control and green energy products. Veichi has set up more than 40 branch offices in China
and dozens of partners in Asia, Europe and Africa. Veichi has been named Chinese Electric Industry's Top Ten
National Brands, Chinese Electric Industry Top Ten Satisfying Brands and Top Ten National Brands of Inverter
Industry. Veichi products have become the first choice of many enterprises.




Product and Applications

Electro-hydraulic servo system combined both electrical and hydraulic characteristics can accurately follow the
command changes to adjust the output. With high precision, fast response, big output power, flexible signal
processing, easy to control, etc., itis widely used in various industries.
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. Built=in brake unit.

. Built-in CAN communication, RS485 communication function.

. Strong overload capacity: 150% rated current 60s, 180% rated current 5s.

. Various protection functions such as phase loss, short circuit, overheating detection and etc.
. Air cooling, liquid cooling way, suitable for different environments.

. High-performance servo control: vector control + field weakening control + PID control.

. Support 0-10V DC / 4-20mA direct analog signal input.

.Fastand safe isolated terminal wiring.
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. Support 0-1000m analog signal input (with our special conversion board)
10. Start torque: 0Hz 180%; Steady speed accuracy: * 0.02%; Torque control accuracy: = 2%

11. Support a variety of signal reference modes (analog, CAN communication, 485/422 communication, internal
instructions, terminal instructions).

High Energy High Precision
Electro-hydraulic servo Speed loop, current
system adopts pressure loop, torque loop various
& flow double closed- control modes, ensuring
loop control, energy high-precision

saving 20% - 80%. repeatability.

Noise Reduction : | High Efficiency
Hydraulic system noise : ; 0-100bar oil pressure
is less than 65dB which _ = : response time 0.04s.

improves the use
environment of
equipment.

Intelligence

Adaptive PID algorithm,
adaptable to different
equipment conditions.
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Single and Double Pump System 8

Single pump system
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Double pump system
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Flow-Converging System and Flow-Dividing System

Multi-pump flow-converging system
CAN bus

| . '

pressure instruction
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main drive slave drive slavedrive |
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oilinlet port | |
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pressure sensor
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Multi-pump flow-converging system and flow-dividing system

CAN bus
pressure instruction 1 pressure instruction 2 pressure instruction 3
—— — —-
flow instruction 1 main drive | flow instruction 2| sjave drive | flow instruction 3 | siave drive |
— —p| —p]
pressure feedback 1 pressure feedback 2 pressure feedback 3
— — —
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Inthe multi-pump flow-converging system, the salve machine can be switched to separate system via the
electromagnetic valve in order to achieve switching control between flow-converging mode and flow-dividing mode.
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Wiring Diagram of Servo Drive Z8

external braking resistor

Il

> breaker contactor inputreactor
O ; ) ® PB
g o= [ me—eLl R R u ~ U
j i
% L24g—/§- 0 Lo s S v v
— B L
3 Lo = - L3 pg T T W W
c Electro-hydraulic servo drive Shielded cable or armored cable
- PE (ground near server terminal)

PE®——e

shielded netlayer
(twisted shielded cable)

) . rotary transformer :
input common terminal signal E—
pump start-stop (enable) motor temperature —>
reverse run switch signal —=>
. motor temperature —=>
forward jog analog signal
reversejog Db9 female, rotating transformer
fault reset signal interface, optional -
reserved terminal
input common terminal
>
Eﬁégg 5‘”9 Db9 socket male, external
igiﬁ,‘eded times in the. Eg?ﬁ/qbnairrﬁcoartii%?nterface
same direction,
pressure command signal 0-10V ’\’\ / \ All
flow command signal: 0-10Ve \ / AL
signal reference ground © , AGND
PE =
A0l
GND
AO2 Ferrite ring circles
2timesinthe  3-core shielded pressure
Y same direction.  sensor signal cable
— ) N
COM P-Al /\ N f
)7 P-20V, [T [ lpressure
AGND] \U] :\’s L Jsensor
JFPE
shielded cable
TC1 i~
CANH F )
run output normally closed CANG [ i T CAN communication
normally open CANL [ L L differential signal
faul a2 J;PE
aultoutput  normally open | 1es \J

Legend: 1.@® Stand for the main circuit terminal.
2. O Stand for the control circuit terminal.




Main Circuit Terminal Wiring Diagram and Device Selection 28

Main circuit wiring diagram

braking resistor

> breaker contactor inputreactor i i output reactor
Ol -l [ R (-) (+) PB Uo—Lle
o
% L2+ - - v v e
S .l - . . 7.5-15kW |
E 18.5-30kW Shielded cable or armored cable
37-55kW e (ground near the driver)
»———— 8
75-110kW = Grounding resistance
is less than 10 ohms
brake unit
DCreactor
DC+
braking resistor
r DC-

z breaker contactor inputreactor ‘ outputreactor
g LT = [ R P1 (+)  (-) Uo—|-e
3 L3 = - : . . Wol-e
=4 132kW (inclusive) and above Shielded cable or armored cable

£ ground near the driver)

®——9
= Grounding resistance
isless than 10 ohms
SD650 series servo drive main circuit wiring diagram
Note:

1. Fuse, DC reactor, brake unit, braking resistor, input reactor, input filter, output reactor are accessories.
2. The P1terminal and the (+) terminal are shorted at the factory. If you need an external DC reactor, please remove

the short-connected piece between the P1 terminal and the (+) terminal.




Main circuit terminal arrangement and definition

7.5 - 15kW main circuit terminal arrangement order

B e Bl e el e e e e

@ - + PB R S T U V W

18.5 - 30kW main circuit terminal arrangement order

T T ]

OLO|O OO d
RS T
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<|o [ ]
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PB + -

@

37 - 110kW main circuit terminal arrangement order

Terminal function definition

Terminal symbol Terminal name
(-) DC Y ve, (0] i
- power output, (-) is the DC bus negative, (+) is the DC bus positive,

(+) DC power supply terminal used for connecting external braking unit or common DC bus.

(+) ) : Used for connecting external braking resistor, to achieve
o8 Brake resistor terminal rapid shutdown.

P1 ) )

o) DC reactor terminal Used for connecting external DC reactor

R

S) Input terminal of driver Used for connecting three-phase AC power

T

U

vV Output terminal of driver Used for connecting the motor

W

S)E Ground Ground terminal, grounding resistance <10ohms




Mounting Dimensions g

SD650 air-cooled series installation size (see table for the remaining size)
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Mounting aperture

H2

SD650-T3-7R5-AC

SD650-T3-011-AC

SD650-T3-015S5-AC

SD650-T3-018S-AC

210

160

328

314

294

150

SD650-T3-018-AC

SD650-T3-022-AC

SD650-T3-030-AC

260

180

446

430

410

190

o7

SD650-T3-037-AC

SD650-T3-045-AC

SD650-T3-055-AC

320

180

568

534

518

260

®10

SD650-T3-075-AC

SD650-T3-090-AC

SD650-T3-110-AC

380

240

620

595

564

290
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SD650 liquid cooling series installation size (see table for the remaining size)
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SD650-T3-7R5-LC
SD650-T3-011-LC 210 160 328 314 294 150 72 o7
SD650-T3-015-LC
SD650-T3-018-LC
SD650-T3-022-L.C 260 180 446 430 410 190 85 o7
SD650-T3-030-LC
SD650-T3-037-LC
SD650-T3-045-LC 320 180 568 534 518 260 138 ®10
SD650-T3-055-LC
SD650-T3-075-LC
SD650-T3-090-LC 380 240 620 595 564 290 138 11
SD650=T3=110=1LC




Mounting hole of SD650 series servo driver
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S18F series installation size (see table for the remaining sizes)
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Technical Parameters and Installation Dimensions of Motor
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Vet t%arfﬁﬁa cE?::gt gg\t;gr speed fre'iqatf:gcy szrcqtgre Back EMF [Resistance | Inductance é‘??&?{‘ig
(Nm) | (Nm) | (kw) | (rpm) | (Hz) | (Nm/A) Q) (Mh) | (kgm?)

S1835F15A 35 10.4 5.5 1500 100 3.38 1.95 1.922 18.036 5.8 365
S1835F18A €9 12.7 6.6 1800 120 2.76 1.6 1.311 12.074 5.8 365
S1835F20A 35 13.4 7.3 2000 133 2.61 1.51 1.238 10.77 5.8 365
S1855F15A 55 15.9 8.6 1500 100 3.46 2 1.162 12.577 7.2 405
S1855F18A 55 19.9 10.4 1800 120 2.76 1.6 0.723 8.049 7.2 405
S1855F20A 99 21.7 11.5 2000 133 2.53 1.46 0.569 6.764 7.2 405
S1870F15A 70 20.7 1M 1500 100 3.38 1.95 0.712 9.018 8.6 438
S1870F18A 70 25.8 13.2 1800 120 2.76 1.6 0.486 6.037 8.6 438
S1870F20A 70 28.5 14.7 2000 133 2.46 1.42 0.398 4.77 8.6 438
S1888F15A 88 25,8 13.8 1500 100 3.46 2 0.564 7.546 10 475
S1888F18A 88 30.6 16.6 1800 120 2.88 1.66 0.403 5.24 10 475
S1888F20A 88 32.7 18.4 2000 133 2.69 1.55 0.351 4.565 10 475
S18105F15A 105 32.5 16.5 1500 100 3.23 1.86 0.4 5.478 11.4 508
S18105F18A 105 38 19.8 1800 120 2.76 1.6 0.303 4.025 11.4 508
S18105F20A 105 38 22 2000 133 2.76 1.6 0.303 4.025 11.4 508
S18127F15A 127 39.4 19.9 1500 100 3.2 1.6 0.34 4.695 12.8 580
S18127F18A 127 47.2 23.9 1800 120 2.69 1.55 0.229 3.261 12.8 580
S18127F20A 127 39.4 19.9 1500 100 3.23 1.6 0.34 4.695 12.8 580
S18140F 15A 140 41.4 22 1500 100 3.38 1.95 0.326 4.509 14.2 580
S18140F18A 140 50.6 26.4 1800 120 2.76 1.6 0.219 3.018 14.2 580
S18140F20A 140 57 29.3 2000 133 2.46 1.42 0.164 2.385 14.2 580




S25F series installation size (see table for the remaining sizes)
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Motor model t?)?(tqii c%ar::gt Ec?\t:gr sT)aet:g freFifo:gcy 'I;gzczgf AN ER Rk ie3) TEEE e é\??nngstr}g
(Nm) | (Nm) (kw) | (pm) | (Hz) | (Nm/A) (Mh) | (kgm?)

S25160F 15A 160 46.8 251 | 1500 100 3.42 197 | 0232 | 6.248 27 475
S25160F18A 160 52.7 30.2 1800 120 3.04 1.75 0.17 4.937 27 475
S25160F20A 160 60.2 335 | 2000 133 2.66 153 | 0143 | 378 27 475
S25210F15A 210 59.3 3 1500 100 3.54 2.05 0.173 3.54 85 518
S25210F18A 210 69.1 396 | 1800 120 3.04 176 | 0126 | 3.724 35 515
S25210F20A 210 83 44 2000 133 253 146 | 0087 | 2586 35 515
S25260F 15A 260 74.7 40.8 1500 100 3.48 2.01 0.121 3.926 42 555
S25260F 18A 260 91.3 49 1800 120 2.85 164 | 0082 | 2.628 42 555
S25260F20A 260 | 1027 | 545 | 2000 133 2.53 1.46 | 0.066 | 2.076 42 555
S25320F15A 320 93.6 50.3 1500 100 3.42 1.97 0.094 3.161 50 595
S25320F18A 320 | 1053 | 603 | 1800 120 3.04 175 | 0.075 | 2.497 50 595
S25320F20A 320 | 1204 67 2000 133 2.66 163 | 0116 | 1.192 50 595
S25360F15A 360 101.6 56.5 1500 100 3.54 2.05 0.085 2.919 57 635
S25360F 18A 360 | 1354 | 67.9 | 1800 120 2.66 153 | 0048 | 1.642 57 635
S25360F20A 360 135.4 75.4 2000 133 2.66 1.53 0.048 1.642 57 635
S25360F20A 360 | 1354 | 754 | 2000 133 2.66 153 | 0048 | 1.642 57 635
S25400F 15A 400 | 112.9 | 682 | 1500 100 3.54 205 | 0145 | 2.557 64 675
S25400F 18A 400 131.7 75.4 1800 120 3.04 1.75 0.053 1.879 64 675
S25400F20A 400 158 83.8 | 2000 133 253 146 | 0037 | 1.305 64 675
S25440F15A 440 | 1287 | 691 | 1500 100 3.42 197 | 0059 | 2.115 72 675
S25440F18A 440 | 1545 | 829 | 1800 120 2.85 164 | 004 | 1.469 72 675
S25440F20A 440 193.1 92.1 2000 133 2.28 1.32 0.026 0.94 72 675




S18W series installation size
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Motor model t%?g%de cﬁ?’ﬁggt Eg\t/fedr sR;;Z?J Torque ??/C/l:pEnl\q/l)F Res(is(;a)nce Inductance M(i)nrg?tnig

(Nm) | (Nm) [ (kW) | (rpm) H (N-m/A) (kg:m?)
S1855W15A 55 15.9 8.6 1500 100 3.46 2 1.162 | 12.577 7.2 285 74 RC3/8
S1855W18A 55 19.8 10.4 1800 120 2.76 1.6 0.723 8.049 7.5 285 74 RC3/8
S1855W20A 55 21.7 11.5 2000 133 2.53 1.46 0.569 6.764 7.5 285 74 RC3/8
S1870W15A 70 20.7 11 1500 100 3.38 1.95 0.712 9.018 8.6 321 110 RC3/8
S1870W18A 70 25.3 13.2 1800 120 2.76 1.6 0.486 6.037 8.6 321 110 RC3/8
S1870W20A 70 28.5 14.7 2000 188 2.46 1.42 0.398 4.77 8.6 321 110 RC3/8
S1888W15A 88 25.5 13.8 1500 100 3.46 2 0.564 7.546 10 357 146 RC3/8
S1888W18A 88 30.6 16.6 1800 120 2.88 1.66 0.403 5.24 10 357 146 RC3/8
S1888W20A 88 32.7 18.4 2000 133 2.69 1.55 0.351 4.565 10 357 146 RC3/8

S18105W15A 105 S285 16.5 1500 100 3.28 1.86 0.4 5.478 11.4 393 182 RC3/8

S18105W18A 105 38 19.8 1800 120 2.76 1.6 0.303 | 4.025 11.4 393 182 RC3/8

S18105W20A 105 38 22 2000 133 2.76 1.6 0.303 | 4.025 1.4 393 182 RC3/8

S18127W15A 127 39.4 19.9 1500 100 3.23 1.6 0.34 4.695 12.8 465 254 RC3/8

S18127W18A 127 47.2 23.9 1800 120 2.69 1:65 0.229 | 3.261 12.8 465 254 RC3/8

S18127W20A 127 2000

S18140W15A 140 41.4 22 1500 100 3.38 1.95 0.326 | 4.509 14.2 465 254 RC3/8

S18140W18A 140 50.6 26.4 1800 120 2.76 1.6 0.219 | 3.018 14.2 465 254 RC3/8

S18140W20A 140 57 29.3 2000 133 2.46 1.42 0.164 | 2.385 14.2 465 254 RC3/8




S25W series installation size
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S25160W15A 160 46.8 25.1 1500 100 3.42 1.97 0.232 6.248 27 368 90 RC3/8
S25160W18A 160 52.7 30.2 1800 120 3.04 1.75 0.17 4.937 27 368 90 RC3/8
S25160W20A 160 60.2 33.5 2000 133 2.66 1.53 0.143 3.78 27 368 90 RC3/8
S25210W15A 210 59.3 33 1500 100 3.54 2.05 0.173 3.54 €5 408 130 RC3/8
S25210W18A 210 69.1 39.6 1800 120 3.04 1.75 0.126 | 3.724 35 408 130 RC3/8
S25210W20A 210 83 44 2000 133 2.53 1.46 0.087 | 2.586 35 408 130 RC3/8
S25260W15A 260 74.7 40.8 1500 100 3.48 2.01 0.121 3.926 42 448 170 RC3/8
S25260W18A 260 91.3 49 1800 120 2.85 1.64 0.082 | 2.628 42 448 170 RC3/8
S25260W20A 260 102.7 54.5 2000 133 2.53 1.46 0.066 | 2.076 42 448 170 RC3/8
S25320W15A 320 93.6 50.3 1500 100 3.42 1.97 0.094 | 3.161 50 488 210 RC3/8
S25320W18A 320 105.3 60.3 1800 120 3.04 1.75 0.075 | 2.497 50 488 210 RC3/8
S25320W20A 320 120.4 67 2000 133 2.66 1.68 0.116 1.192 50 488 210 RC3/8
S25360W15A 360 101.6 56.5 1500 100 3.54 2.05 0.085 | 2.919 57 553 250 RC3/8
S25360W18A 360 135.4 67.9 1800 120 2.66 1.53 0.048 | 1.642 57 863 250 RC3/8
S25360W20A 360 135.4 75.4 2000 133 2.66 1.53 0.048 | 1.642 57 553 250 RC3/8
S25400W15A 400 112.9 62.8 1500 100 3.54 2.05 0.145 | 2.557 64 596 290 RC3/8
S25400W18A 400 131.7 75.4 1800 120 3.04 1.75 0.053 1.879 64 596 290 RC3/8
S25400W20A 400 158 83.8 2000 133 2.53 1.46 0.037 1.305 64 596 290 RC3/8
S25440W15A 440 128.7 69.1 1500 100 3.42 1.97 0.059 | 2.115 72 596 290 RC3/8
S25440W18A 440 154.5 82.9 1800 120 2.85 1.64 0.04 1.469 72 596 290 RC3/8
S25440W20A 440 193.1 92.1 2000 133 2.28 1.32 0.026 0.94 72 596 290 RC3/8




Servo System Energy Saving Principle

Servo system oil circuit schematic General system oil circuit schematic
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Servo System Selection _~

Required knowledge of selection — pump formula

The original pump displacement (q) x the original motor speed (n) = system flow (Q) = servo pump displacement (q) x servo pump maximum speed (n)
| | | |

before selection after selection

Under normal circumstances, select the pump of the following displacement and the speed is generally recommended not
higher than 2000rpm:

31cc;40cc; 50cc; 63 cc; 80cc; 125 ce; 160cc.
Servo pump maximum speed < Motor rated speed x 130%

The servo motor maintains a constant torque at 130% of rated speed. When motor speed reaches 140% of the rated
speed, the motor enters the constant power area and the torque decreases.

The rated motor speed includes: 1500rpm; 1700rpm; 2000rpm.

Fromthe above information, we can determine the pump displacement and the rated speed of motor.
From the following information, we will calculate the motor torque and the driver power.

Required knowledge of selection — torque formula

The pump displacement (q) and the system pressure (P) determine the maximum torque (Tmax).

P is the pressure difference between the oil inlet and oil
outlet, and the unit is Mpa, in this environment, it is equal to

Tmax=2P ( Mpa ) xXq ( cms3 ) X 1.2/ ( 27T ) the system pressure as default; 1.2 coefficient stands for
the efficiency loss from the hydraulic pump drive to the
motor, including tubing expansion, friction, pump volumetric
efficiency, transmission, bearing friction and other torque
loss.

Tn — Tm ax=a Alis the overload factor.

Avalueis generally floating between 0.9 and 1.5.

Injection molding machine is generally recommended to
take 1.3-1.4.

Required knowledge of selection —current formula under normal circumstances, the larger the original motor
loadis, the smallerthe value is.

The value of Kt according to our application experience: in
the current motor types, Kt is generally determined by the
rated speed of motor. The values are as follows:

Imax=Tmax+Kt Rated speed
Ktof 1500rpmis about 3.29-3.37
Ktof 1700rpmis about 2.82-2.87
Krof 2000rpm is about 2.37-2.60

Please check specific information from the motor parameter
table.

Imax is the maximum current for the selected drive. After the maximum current is obtained, the drive power can be selected
according to the following table.

Rated power (KW) 7.5 11 15 18.5 22 30 45 55 | e
60s holding current (A) 26 38 48 57 68 90 112 165 | e




Selection example
At present, there is a Haitian 380T injection molding machine, need to select the configuration servo.

Steps are as follows:
1. Check the original pump brand model: (Vickers 4535V 50A30 1DD 2R).
2. Check the original system pressure of the press is 140kgf.
3. Check the power of the original motor, speed (45kW 6 pole 970rpm).
4. Calculate the servo system pump, motor and drive.
1) Look up the Vickers vane pump for the displacement: 162cc+97cc
2) Getthe flow (162cc+97cc) x970rpm/1000=251L/min
3) 251L/min=125ccservo pumpx (1500 % 1.33) rpm
4) Tmax=14Mpax 125cc/revx 1.2 +2w
Tmax=334N - m
5) Tn=334N - m+1.3=256N - m Select motor of rated torque
6) In=334N - m+3.4=97A By looking up the table, we know that it requires drive.

5.Select other accessories: such as pressure sensors, brackets, couplings, wire and so on.

Required knowledge of selection — original system

Description Unit
The secure pressure when the original induction motor drives the original pump. The pressure is usually (P) Kof
System setin manu]%oturlng factory; during operation, it does not exceed this pressure set in factory. Due to Mpa
pressure mechanical differences, there are differences in pressure. p
System Within the unit time (per minute), the discharged liquid volume theoretically. The general (Q‘)
displacement| formulais: Q=g x n. L/min
Pump ) , (q)
displacement The volume change when the pump main shaft rotates one circle. co/rev
Asynchronous | The speed of asynchronous motor can achieve after start. As there is difference in motor (n)
motor speed poles, so the speed is also different: 4-pole motor = 1470rpm; 6-pole motor = 970rpm. Rpm
Asynchronous The rated power on motor nameplate KW
motor power
Required knowledge of selection —servo system
Description Unit Symbol
The servo motor's continuous torque output of the secure range when .
Torque | itis'under the control servo drive, N-m ™
§ 5&;23 The value on the motor nameplate rem wn
§ Rated | Whenthe motorreaches the rated torque, the current passes through A |
current | the motor winding n
Torque )
constant | The ratio of the rated torque to the rated current N - m/A Kt
Rated | 1, tion that the dri fford KW
o power e power consumption that the drive can affor
5 cRL?rtree%t Rated currentis generally 2 times of the rated power. A
» | Pump ’ )
® |dispiacement The size of the pump, used to calculate the torque and drive power q
< -
.E g/lpaexelrgum The maximum speed that the pump can withstand
3 Mgégﬁ%ﬂ The maximum pressure that the pump can withstand
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