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INTRODUCTION

EXAMINING VARIOUS PRESS TECHNOLOGIES

Have you ever wondered what the difference is between various types of industrial presses and the
technology behind them? While many machines may look similar from the outside, the way they generate
force, control motion, and perform work can vary dramatically. These differences directly impact production
speed, part quality, operating cost, and long-term flexibility.

Understanding the five primary press technologies—Mechanical, Hydraulic, Servo Mechanical, Servo
Hydraulic, and Servo Electric—is essential to selecting the right solution for your application.

Mechanical Presses — Speed and Simplicity

Traditional mechanical presses use a flywheel and crankshaft to convert rotational energy into linear
motion. They are known for their high speed and low cost, making them ideal for high-volume stamping
operations.

However, they offer limited control over motion and force, with peak tonnage only available near the
bottom of the stroke. This makes them less suitable for complex forming applications.

Hydraulic Presses — Power and Flexibility

Hydraulic presses generate force through pressurized fluid acting on a cylinder, allowing full tonnage at any
point in the stroke. This makes them highly effective for deep drawing, forming thick materials, and
complex shapes.

They offer greater flexibility than mechanical presses, but at the cost of slower cycle times, higher energy
consumption, and increased maintenance due to hydraulic systems.

Servo Mechanical Presses — Speed with Intelligence

Servo mechanical presses build on traditional mechanical designs by replacing the constant-speed motor
with a servo-driven system. This allows operators to adjust slide motion, slow down near bottom dead
center, and improve forming quality.

They retain the high speed and productivity of mechanical presses, while adding a level of control
previously unavailable. However, they are still constrained by the fixed geometry of the crankshaft system.



Servo Hydraulic Presses — Power Meets Control

Servo hydraulic presses combine the flexibility of hydraulics with the efficiency of servo technology. By using
servo-driven pumps, they deliver precise control over speed, pressure, and position while reducing energy
consumption compared to conventional hydraulic systems.

These presses are ideal for heavy-duty forming, deep drawing, and applications requiring full force
throughout the stroke, offering a strong balance of power and control.

Servo Electric Presses — Precision and Digital Control

Servo electric presses represent the highest level of press technology. Using direct-drive systems such as ball
screws or linear motors, they eliminate hydraulics entirely and provide fully programmable motion, force,
and position control.

They excel in precision assembly, electronics, and applications requiring real-time force monitoring and
data collection. While typically limited in tonnage compared to hydraulic systems, they offer unmatched
accuracy, efficiency, and cleanliness.

Choosing the Right Press
Each press type serves a specific purpose:
¢ Maechanical - Best for speed and low-cost stamping
e Hydraulic - Best for flexibility and forming 42!
e Servo Mechanical - Best for high-speed production with improved control
e Servo Hydraulic - Best for maximum force and complex forming

e Servo Electric - Best for precision, control, and data-driven manufacturing



FULL PRESS TECHNOLOGY COMPARISON (HIGHEST -» LOWEST TECHNOLOGY)
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Servo Electric - Servo Hydraulic - Servo Mechanical - Hydraulic - Mechanical

CORE TECHNOLOGY & DRIVE SYSTEM

Category

Drive Type

Force Generation

Motion Control

Mechanical
Constraints

Energy Type

@ servo|

Electric

Direct servo
(ball/roller screw
or linear motor)

Electromechanical

Fully digital

None

Direct torque

MOTION & FLEXIBILITY

Feature

Stroke Length

Motion Profile
Dwell at BDC

Reverse Mid-
Stroke

Multi-step
forming

Position Control

’ Servo
Electric

Fully
programmable

Unlimited

Full control

Yes

Yes

Excellent

® servo
Hydraulic

Servo motor +
hydraulic pump

Hydraulic
pressure

Fully digital

None

Fluid pressure

. Servo
Hydraulic

Fully
programmable

Unlimited

Full control

Yes

Yes

Excellent

@ servo
Mechanical

Servo motor +
crankshaft

Mechanical
linkage

Semi-
programmable

Yes (crank
geometry)

Kinetic + torque

. Servo
Mechanical

Fixed

Limited

Limited

No

Limited

Good

Hydraulic

Mechanical

Constant motor + Constant motor +

hydraulic pump

Hydraulic
pressure

Limited (valves)

None

Fluid pressure

Hydraulic

Adjustable
(manual/limited)

Limited

Yes

Yes

Limited

Moderate

flywheel + clutch

Mechanical
linkage

Fixed

Yes

Flywheel kinetic
energy

Mechanical
Fixed

Fixed sinusoidal

No

No

No

Poor



TONNAGE & FORCE CHARACTERISTICS

Feature

Max Tonnage
Range

Full Force
Anywhere

Force Control

Overload
Protection

® servo
Electric

Low—Medium

Yes (limited
capacity)

Excellent

Software

SPEED & PRODUCTION

Feature

Stroke Speed

SPM
Cycle Time

High Volume
Production

PRECISION, QUALITY & DATA

Feature

Position Accuracy B

Repeatability

@ servo
Electric

Medium

Medium

Moderate

Moderate

’ Servo
Electric

est

Excellent

Advanced real-

Force Monitoring
time

Data Collection

Defect Detection

Full (Industry 4.0)

Best

® senvo
Hydraulic

Highest
Yes
Excellent

Built-in

® servo
Hydraulic

Low—Medium

Low

Slow

Poor

. Servo
Hydraulic

Very high
Yes

High

Good

@ servo
Mechanical

Very high

No (only near
BDC)

Limited

Mechanical/hydra

ulic

@ servo
Mechanical

Highest
Very high

Fastest

Excellent

. Servo
Mechanical

High
Limited

Moderate

Limited

Hydraulic

Highest

Yes

Good

Built-in

Hydraulic

Low

Low

Slow

Poor

Hydraulic

Moderate

Limited

Low

Limited

Mechanical

Very high
No
Poor

Mechanical only

Mechanical

Highest
Very high

Fast

Excellent

Mechanical

Low
None

None

None



ENERGY EFFICIENCY

Feature

Energy Efficiency

Idle Energy Use

Energy On
Demand

MAINTENANCE & RELIABILITY

Feature

Maintenance
Level

Wear
Components

Oil Required
Leak Risk

Downtime Risk

® servo
Electric

Best

Near zero

Yes

@ servo
Electric

Low

Screw, motor

None
None

Lowest

® senvo
Hydraulic

Low

Yes

® servo
Hydraulic

Medium

Pumps, seals

Yes
Medium

Medium

NOISE, CLEANLINESS, ENVIRONMENT

Feature

Noise Level
Clean Operation

Environmental
Impact

‘ Servo
Electric

Lowest

Excellent

Lowest

. Servo
Hydraulic

Medium

Good

Medium

@ servo
Mechanical

Low

Partial

@ servo
Mechanical

Medium

Gears, bearings

Minimal
Low

Medium

. Servo
Mechanical

Medium

Good

Medium

Hydraulic

High

No

Hydraulic

High

Pumps, seals
Yes
High

High

Hydraulic
High

Poor

Highest

Mechanical

Medium

No

Mechanical

Medium

Clutch, gears

Minimal
None

Medium

@ Mechanical

High

Good

Medium



APPLICATION FIT

Category © servo
Electric
Precision &
Core Strength
control
Primary Assembly /
Use Type precision pressing
Bearings,
bushings,
Best g.
L electronics
Applications .
assembly, medical
components
Material
K Thin-medium
Thickness
Part Very high
Complexity precision
Production .
Low—medium
Volume
Tolerance
. Ultra-tight
Requirements
Force Control Critical
Needed
Automation Excellent
Integration (Industry 4.0)
INDUSTRY ALIGNMENT
Servo
Industry ® .
Electric
3 Sensors, EV
Automotive
components
Precision
Aerospace
components
. PCB, connectors,
Electronics

Medical Devices

micro parts

Implants, surgical
parts

® senvo
Hydraulic

Power & flexibility

Heavy forming /
deep draw

Deep drawing,
thick plate
forming, large
parts

Medium—very
thick

High complexity

Low—medium

Tight

Critical

Very good

® servo
Hydraulic

Structural parts,
frames

Heavy forming,
alloys

Rare

Limited

@ servo
Mechanical

Speed &
production

High-speed
stamping

Automotive
panels,
progressive dies,
blanking

Thin—medium

Medium
complexity

High—very high

Moderate

Limited

Good

@ servo
Mechanical

Body panels,
stamping lines

Light stamping

Limited

Limited

Hydraulic

Flexible forming

General forming

Bending, forming,
prototyping

Thin—thick

Medium
complexity

Low—medium

Moderate

Moderate

Moderate

Hydraulic

Specialty forming

Forming

Limited

Limited

Mechanical

Cost-effective
speed

High-volume

stamping

Simple stamping,
blanking,
punching

Thin—medium

Low complexity

High—very high

Low

Minimal

Limited

Mechanical

High-speed
stamping

Limited use

Rare

Rare



Industry

Appliances

Construction /

Heavy Equipment

Metal Fabrication

Shops

Energy / Oil &
Gas

Consumer Goods

@ servo
Electric

Precision
assemblies

Limited

Precision jobs

Precision
valves/componen
ts

High-precision
components

INDUSTRY TAKEAWAY

Application

Ultra precision assembly
Electronics / medical
Complex forming / deep draw @ Servo Hydraulic
Thick material forming
High-speed stamping

Automotive stamping

® servo
Hydraulic

Structural parts

Frames, heavy
plate

Heavy forming
jobs

Thick materials,
pressure parts

Structural parts

Best Choice

General forming (low cost)

Basic stamping (low cost)

@ servo Electric

@ Sservo Electric

@ servo Hydraulic
@ Servo Mechanical
@ servo Mechanical

Hydraulic

@ Mechanical

@ servo
Mechanical

Panels, housings

Structural
stamping

Production runs

Limited

High-speed
production

Hydraulic

Forming

General forming

General purpose

Forming

Forming

Mechanical

High-volume
parts

Limited

Basic stamping

Limited

Mass production



COST & ROI

oo T i
Initial Cost High High

Cost per Ton Highest Medium
Operating Cost Lowest Medium
ROI (high volume) Niche Moderate
SIMPLE “1-LINE” POSITIONING

Press Type Positioning

@ servo Electric

@ servo Hydraulic “Maximum power with full flexibility”

@ Servo Mechanical “High-speed production with smart control”
Hydraulic “Flexible forming at lower cost”

@ Mechanical “Fast, simple, low-cost stamping”

CRITICAL TAKEAWAY

e Servo Electric = Precision & control

e Servo Hydraulic - Power & flexibility

e Servo Mechanical - Speed & production

e Hydraulic - Cost-effective flexibility

¢ Mechanical - Cost-effective speed

@ servo
Mechanical

High
Lowest
Medium

Best

“Maximum precision and full digital contro

The Critical Takeaway: Matching Technology to Application

Hydraulic
Medium
Medium
Highest

Low

Mechanical
Lowest
Lowest
Medium

High

Not all presses are designed for the same purpose, and understanding their core strengths is key to
making the right investment. At a high level, each press technology aligns with a specific performance

priority—precision, power, speed, or cost efficiency.

Servo Electric presses represent the highest level of control and accuracy. They are ideal for applications

requiring precise force, position monitoring, and data-driven manufacturing.

Servo Hydraulic presses deliver maximum power combined with full motion flexibility, making them the
best choice for deep drawing, thick materials, and complex forming operations.



Servo Mechanical presses are optimized for high-speed production. They combine the productivity of
traditional mechanical presses with improved motion control, making them ideal for stamping and
automotive applications.

Hydraulic presses offer versatile forming capabilities at a more accessible cost, suitable for general-
purpose manufacturing where flexibility is needed but cycle time is less critical.

Mechanical presses remain the most cost-effective solution for simple, high-speed stamping, especially
in high-volume environments.

Ultimately, the right press is not about choosing the most advanced technology—but selecting the one
that best aligns with your production goals.

How MetalPress Can Help

MetalPress provides a complete range of press technologies, allowing us to recommend the right
solution based on your specific application—not just sell a machine. Our team evaluates your production
requirements, materials, and goals to match you with the optimal press for performance, efficiency, and
cost. From high-speed stamping to precision assembly, we deliver engineered solutions backed by
technical expertise and reliable North American support.

Visit our website to see our full selection of presses
https://metalpressmachinery.com/presses/

Office and Showroom: 200 Beverly Street, Unit 3, Cambridge, Ontario, Canada N1R 3Z8
Business Hours: Mon - Fri 8:00 AM to 4:30 PM
Phone: 519-624-9987
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