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Servo-Drive Presses 

Outline
ÅIntroduction

ÅServo Press Drives
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ïImprovements in Blanking

ïReduction of Springback
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ïExamples from Production
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Introduction

Servo Motor Drive (Low Torque/ High Torque)

ÅInfinite rampositionandvelocitycontrol

ÅSpeedsof a typicalmechanicalpress

ÅHigh precisionrampositionandvelocity

ÅSavingsin energy
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Introduction
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The flexibility of slide motion in servo drive (or free motion) presses. [Miyoshi, 2004]
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Servo Press Drives

Servo Motor

Ball Screw

Slide

Bolster

Linear sensor

Timing 

belt

Schematic of servo press with high speed-low torque servo-motors with belt and 

ball screw drive. [Miyoshi, 2004]
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Servo Press Drives

Schematic of servo press with high speed-low torque servo-motors with linkage 

drive. [Miyoshi, 2004]
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Servo Press Drives

A straight side four column press with four spindles directly driven by servo 

motors [Huelshorst, 2008] 
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Servo Press Drives

A servo press drive with 2 servo motors incorporated into a four point straight 

side press design [Blum, 2008]
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Servo Press Drives

Main motor output supplied almost entirely by energy storage [Osborn, 2008]
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Applications- Blanking

Tooling designed for precision blanking [Miyoshi, 2004] (tool design by Todo Kogyo)
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Applications- Blanking

Process sequence in precision blanking [Miyoshi, 2004]

Large
Punch

Blank

Die

Counter
Punch

Initial Stage Partial Blanking

Small
Punch

Final Blanking
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Applications- Blanking

Slide motion used for partial and 

finish blanking [Miyoshi, 2004]

Precision Formed Part a) partially 

blanked, b) finished blanked   

[Miyoshi, 2004]
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Applications- Warm Forming

Press slide motion used in warm 

forming processes (TDC  - Top Dead 

Center, BDC ïBottom Dead Center)

Warm formed lap top case from Mg alloy



© Copyright Engineering Research Center for Net Shape Manufacturing, 2009

Stamping Group

ERC

NSM
Warm Forming of Al, Ti and Mg 

Alloy Sheets

Tool and process design guidelines to improve formability

Aida Servo Press (used in warm forming of Al, Mg and Ti sheet)

Power Source Balancer tank
Main gear

Servomotor

Capacitor

Drive Shaft
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Applications- Warm Forming

Schematic of tooling and sequence of operations used in warm forming
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Applications- Warm Forming

Heated upper (left) and lower (right) tool sets used in the experiments 
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Warm Forming of Al, Ti and Mg 

Alloy Sheets

AL 5754- O

T (oC) LDR

RT 2.1

250 2.5

300 2.9

T (oC) LDR

RT 2.1

275 2.5

275 2.9

AL 5052-H32

Preliminary results (Velocity range : 2.5-50mm/sec)

Note : RT: Room temperature, LDR : Limit draw ratio

Cup Diameter : 40mm
17
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Warm Forming of Al, Ti and Mg 

Alloy Sheets

T (oC) LDR

RT -

275 2.6

275 3.2

Mg AZ31-O

Preliminary results (Velocity range : 5-50mm/sec)

Note : RT: Room temperature, LDR : Limit draw ratio

Cup Diameter: 40mm

T (oC) LDR

310 2.5

Ti (Grade 1) 
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Applications- Stamping

Comparison between the slide motions of an 1100 mechanical and servo drive 

press for identical slide velocity during forming [Bloom, 2008].


