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Energy Saving Specialists

------Injection Molding Machine ------ 
Permanent Magnet

Servo Hydraulic Pump Motor System

ENERGY SAVING RETROFITTING:
Servo Hydraulic Pump Systems for Injection Molding Machines



LOGO

1. Typically greater than 50% energy reduction.

2. Improved cycle time & machine efficiency.

3. Significant noise reduction.

4. Hydraulic system operates cooler/ less energy.

5. Fast solution to resolve machine down issue.

6. Common spare parts on multiple machines.

7. Reduced carbon footprint.

8. Retrofit rebate usually applies to offset cost.

9. Replaces obsolete/ expensive pumps.

Why Retrofit
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1.Servo System Components

2. SUMITOMO Internal Gear Pump

3. Servo System: Comparison of Servo Pump 
vs Inverter with Fixed or Variable Pump

4. Servo System Advantage

5. Successful Case Examples

Injection molding machines with servo systems are the trend in todays 
market. Reconstruction of older machines with a retrofit servo 
hydraulic pump system is now a popular and profitable investment.
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Permanent Magnet 
Servo Motor

Existing 
IMM Control 

System
VFD

Servo Driver

Brake Resistor

Pressure Transducer

Precision Internal Gear 
Pump

Motor Speed Encoder

Servo Drive Panel and 
Pump/Motor Assy.
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2. P U M P  TYPES: SUMITOMO / ECKERLE/ VOITH

Eckerle, Voith, Sumitomo design 
structure using a
Compensated crescent
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Matching the original IMM pressure and 
flow is important. Consideration must be 
taken for improved IMM operational 
stability. A servo system with higher 
motor torque, pump flow and VFD 
power must be used to ensure the 
machine operation stability.

• Positive displacement non-pulsing pressure output
• Only 3 moving parts (outer gear, inner gear, crescent piece)
• High Pressure and rotational speed capability
• Bi-direction ability
• High durability design for long life
• Excellent viscosity range variation capability
• Quiet operation
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AC Motor with 
Proportional 
Variable Pump 
constant rotation

Servo Drive
With Gear Pump
only runs on demand

AC motor with 
Fixed Pump 
constant rotation

3. Different Types of P u m p  Drive Systems
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Item Servo 
system

advantage Fixed pump 
w/ Inverter

disadvantage

motor Small size, low inertia, fast 
response, high efficiency, high 
overload tolerance.

Large size, high inertia, low speed 
response, low overload draw 
tolerance.

pump High rotating speed, low 
leakage and pulsation, low 
speed and holding pressure 
stability.

If the rotating speed of the vane 
pump is lower than 600 rpm, oil flow 
volume is not consistent.

Pressure 
control

Digital control provides 
accurate pressure 
detection.

Analog control has slower 
response and the valve can 
wear and be blocked easily.

Speed 
control

Motor encoder has 1024 
lines giving precision 
control of speed/ flow.

Inverter uses VFD to control 
motor speed resulting in low 
precision/ response time.

Braking 
device

External braking resistor 
provides rapid motor 
response.

No braking device results in 
low speed response at slow 
down.

Control 
system

Dual closed-loop control of 
pressure & flow results in 
precision & efficiency.

Open-loop Inverter results in 
low pressure & flow control 
precision.

3.1 Comparison of Servo System vs. Fixed Pump Inverter System
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Item Servo 
system

advantage variable pump 
with inverter

disadvantage

motor Small size, low inertia, 
fast response, high 
efficiency, high overload 
tolerance.

Large size, high inertia, low 
speed response, low 
overload draw tolerance.

pump High rotating speed, low 
leakage and pulsation, 
low speed and holding 
pressure stability.

Response capability of the 
variable pump is poor, the electric 
motor is in operation all the time.

Pressure 
control

Digital control 
provides accurate 
pressure detection.

Low control precision and the 
proportional valve is easy 
blocked

Speed 
control

Motor encoder has 
1024 lines giving 
precision control of 
speed/ flow.

Proportional valve control of pump 
swash plate creates a speed 
response delay.

Braking 
device

External braking resistor 
provides rapid motor 
response.

No braking device results in 
low speed response at slow 
down.

Control 
system

With dual closed- 
loop control, 
precision, efficiency

Open-loop inverter results in low 
pressure and flow control 
precision.

3.2 Comparison of servo system vs variable pump with Inverter
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Excellent energy savings High performance stability

Long service life High energy efficiency

4. Servo System Advantages
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Considering different product cycle times, any 
IMM retrofitted with the servo hydraulic pump 
system could save a maximum 85% power in 
comparison to standard systems.

*Zero energy consumption during cooling
*Low energy consumption during hold pressure
*Low energy consumption during other functions

4.1 Curve comparison of power system energy consumption
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高响应性
Servo pump responds in 0.03s 
(0~max pressure output) to
0.05s (0~ max flow output), 
obviously faster than traditional 
oil hydrodynamic control system,
with effectively shortened 
working cycle and increased 
productivity.

The Servomotor rotor turns with a very low 
moment of inertia by utilizing permanent 
magnets to create high responsiveness of 
the system.

*Servo pump pressure response 
0~max pressure output 0.03s
*Servo pump flow response
0~ max flow output 0.05s
*This response is faster than
traditional oil hydrodynamic 
control systems and provides 
effectively shortened cycle time 
and increased productivity.

Servo system 

Fixed pump

Variable pump

4.2 System response curve comparison

Pressure response 30ms / Flow response 50ms

P
re

ss
ur

e 
/ F

lo
w

 re
sp

on
se

 c
ur

ve



LOGO

►energy saving

40%-80%
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BEFORE AFTER

NISSEI FN6000
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►energy saving

40%-80%
Nissei FV9200 1000 Ton
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2009/06/05
Model: 650 Ton
Original system flow: 415 L/MIN 
Post retrofit system flow: 420L/MIN 
Original daily consumption ： 
710KWH
Retrofit daily consumption： 
320KWH (reduction of 390 Kwh) 
Saving rate：55%
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2009/07/28
Model: FT1500 Ton
Original daily consumption： 
1123 KWH
Retrofit servo daily consumption：
460 KWH (reduction of 663 Kwh) 
Saving rate：59%
Original system flow：640 L/MIN
Retrofit system flow: 660 L/MIN
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Thank You!
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