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> Accurate local heating 
> Process temperature control 
> Temperature control by motion modification  

> Real time system 
monitoring for on demand 
lubricant 
> Utilizing elastic deformable 
in producing a product 

> FEM control of  microstructure 
> Online MRI or eco-imagine 

> Accurate material modeling 
on multi-size scale 
> Internal die heating compensate 
for  small tolerance error 

> Automatic processing system 
> Self repairable tool 

> Laser treatment 
> Manufacturing by 3D-printer 
> Superimposed vibration in the machining process 
> Nano finishing 
> Surface finishing control by dynamic forming 

> New  tool martials for  
Increased forming temperature  

> New composite material 

 Computed predicted  
 lubrication  desing  

Self wetting oil to 
provide  lubricant 

Solid lubricant of high resistance  
performance 

Computer aided   
chemical prediction for  
Improved 
Mechanical property  

Joining by Forging 
(Fe+Al, Al+Mg etc)  

Optimize the billet 
micro-structure 
(By FEA) 

> Modular automatic assembly lines 
> Improvement of forming charts by high speed forming 
> Combine hydroforming with forging process 
> Vibration assisted  forming 
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Design by load data: 2030 

Standard file format: 2016 

Forming process with 
mechanical performance 
control  2030 

Intelligent  adjusted 2040 Replace power train/ engine from steel to 
composite/polymer/hybrids – and the 
engine system should produces minimum 
heat 2050 
Multi-metal workpiece 2040 
 
 

Mass application of 
CFRP/polymer/hybrid polymer/ 
Ceramic for car construction – 
2040 

Die  temprature  
control  2050 
Mesurring technik 
Development  2020 
Anoxic warm 2030 

Powerful damage model: 2025, 
Ｔｏ predict damage without a lot exp.  

Group B 



Future Developments in Precision Forging (ICFG 2050) 

M.Hänsel,  7th ISPF, March 2015, Nagoya 

2010

Forming Temp. Freedom of
Press- & 

Tool System

Tolerance (µm)

Process- & 
Tool-

Engineering

Tool-Material

Lubrication

Process-
Combinations

2050

Tool-
Manufacturing

Tool-
Coating

thixo

pipe

dry

DC
ceramics

incremental

semi-
warm

warm

die-steel

carbide

TiC / TiN

water-
soluble

ring
cold

phosphate

single

double

multiple

servo-controlled

inline-
inspection

simultaneous
process-control

100

3D - FE

manual

110

full-
virtuell

HSC

drawing

ECM

none
EDM

powder-
metallurgy

thick  sheet

stamping

plate

luke-
warm

tailored
blanks

graded
materials

multi-
layer

micro-
finish

profile

P/M –
steel

machining

casting

1970Workpiece-
Material high-all.

steels
low-alloyed

steels

barcomposite
material Ti    Mg Al steel

SPC

Q-inspection & 
Process-

Monitoring

carbon

hotSemifinished-
Products

0.1 

Cermet 
materials  

DLC 

Same lubricant 
Is 

Same condition 

Natural 
Material 
(Wood) 

Just below the euctic 
temp of 

Scale oxide 

Changing 
shape 
during 

operation 

Measureing 
microstrcture 

online 

With 3D 
printer 

Real 
micro 

structrure 
(FEM) Nano 

coating 

Hybrid 
material 

More 
complicated 

FEM 
(to reduce 

trial) 

Recyling 

New 
enginee

ring 
material 
Super high 

strength 
And light 

Industrial 
robot 

Industrial 
robot 

Shape 
memory 

alloy 

Surface  
texturing 

Improvement 
Properties of 

lubricant 
(low friction, wear, 

and so on) 

Information 
flow to 

customer’s 
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