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QForm3D

Advanced software for forging simulation
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The goals of forging technology :

Make the parts of|the required shape
*Provide required properties

Do it in time and at the lowest cost
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Forging process is a very complicated phenomenon,

Thus even the forger with the years of experience ...

still require expensive forging trials

for each new part to develope
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The help can be found

in use of advanced simulation tool like QForm3D
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QForm3D is created for forges
And to be used by the forgers

QForm3D is

Precise,
e Affordable
*Very simple in use
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Case study: Large 6 Cylinder Crankshaft

Simulation Inputs:

ProEngineer 6 Cylinder Crankshaft Stepped Dies Models
Billet 133mm Square, 1040mm Long

Micro Alloy Steel at 1280°C
9000T Press

The task - to predict

Press Capability
Die Filling
Material Flow
Forging Defects
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QForm window ready for new problem
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Data preparation Wizard
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The most easy-ln-use vging semulation soltwar
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Simulation: Action 1 - Mould
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The most easy-ln-use vging semulation soltwar

Simulation: Action 2 - Finish
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Thee most pasy-De-use foging ssmul soltware

Accurately Predicted Final Flash Thickness and Flash Widths
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The temperature distribution
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The most easy-ln-use vging semulation soltwan

Look inside: the flow lines create the internal structure
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One layer of the flow lines
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Analyze the grain flow layer by layer

mmmmmmmm




QFRM3D QUANTORE

Analyze the grain flow layer by layer
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Analyze the grain flow layer by layer
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Thie most easy-to-use feging semulation soltware

The lap formed on the web

The lap
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Material & Lubricant: comprehensive Database

QForm database contains flow

30 copper alloys,

20 titanium alloys, many nickel based alloys etc.
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Every user receives the
customized material and lubricant database

according to his specification
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Simulation can be performed for any type of equipment

Example: Kinematics of the
mechanical press with a holder
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For every type of equiﬁment the simulation
gives you vital information:

Critical load
estimation

Required number Energy and load

of blows requirements Optimal process

parameter for safe
use of press
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Quadratic approximation provides accurate solution for 2D

Linear (left) and quadratic (right) FE approximation
of the surface with the same number of nodes

AN
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Error of the i
surface As in QForm 2D

approximation
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The most easy-ln-use vging semulation soltwar

Accurate representation of the 3D source geometry
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How simulation runs?
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Thee most easy-bn-use iging sem

QForm makes optimal meshes in 2D and 3D without user's interference
' Piston forging:
Automatic

generation of
the mesh
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FORM

The models with up to 100 000 nodes runs ona PC

with single, dual or two double #ore processors in parallel mode
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Practice of forging simulation
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Hot closed die forging: the project, the cases, the actions
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Hot closed die forging: the project, the cases, the actions
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Hot closed die forging: the project, the cases, the actions
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The most easy-ln-use vging semulation soltwan
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The Im {1 mlation sotbwar

The project, the cases, the actions
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Splitting the project for parallel simulation on several PCs in a network
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Simulation of preforming operations
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Programmed simulation of cogging operation in a single action
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Simulation of reducer rolling

zling banll _actisnd.skl] o[- e |
R B Conwends Feshopiston Zoue e Wndes Help il 3l S
Bleaa& Bl chaeaaa BEHE T - o e | @ Selwmabos i rebabusal £geizho with bempenetun
=0 ' 180 i = a = it 5 E a5
Froeis | Faten | A s | E Proestparn 4 b
# | Foosi hoe ]
al Febock ther ey o ot prmaess
1 7 Capolirn] iy ]
a 7" Coaling onitool
2 ™ Fosrg in neschurscsl pesis
1 7 Farsng i domea [ |
] 7 Foemng nharrssr
™ Foaning in el pesis
B 1™ Eluchic upssting |
B i = Dimlorwssion by laaks rokstion
E . |
o :
E Frarmaad 55
2]
e T mom
1 T g e
e s
| -
" 1o L LI =0
"' [ET]
&l
| 1 x i lmsantx [%:}3 Ian
1=
i
id o
o vk e

(D53

sangi

FORM




QfM3D QUANTOR

FORM

Simulation of reducer rolling

GForm w413
GuantorForm
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Simulation of electric upsetting

i Load

|
| Voltage
=

Velocity r

Scheme of electri! upsetting process
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Specific data required for electric upsetting simulation

FORM

Electric upsetting
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Electric upsetting simulation

L

lectric
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Forging of the shaft in a screw press

Closed die
Forging
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Intermediate operations to be simulated:

QForm v.4.0.3

GAuartorFarm

* Piercing the holes and
trimming the flash by
clipping contour

Next >>




Intermediate operations to be simulated:

* Piercing the hole by
the punch
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Intermediate operations to be simulated:

Piercing the holes and
trimming the flash

Cooling in air
Cooling in tool

Rotation and gravitational
positioning

GFarm v.4.0.3

GuantarForm

[ Workpiece

Temperature
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Max  [1200
Min  [1700

Next >>
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Intermediate operations to be simulated:

e Piercing the holes and
trimming the flash

e Cooling in air
e Cooling in tool

e Rotation and gravitational
positioning

GFarm v.4.0.3

GuantarFarm
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i
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Next >>
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Intermediate operations to be simulated:

QFarm w.4.0.3
GuantorForm z

R

e Piercing the holes and
trimming the flash

e Cooling in air
e Cooling in tool

e Rotation and
gravitational positioning

Next >>
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What benefits do
we get from
simulation?
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Solving technological problems

1.

& 0 p WD

Die filling analysis
Saving the material

Prediction of material flow|defects
3-tools-simulation
Simulation of multi-stroke forging

Positioning and gravity

Next >>
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Forging simulation (the die filling is shown)

GForm v4.01.0

GuiartarFarm

Making 5 pieces of
equal high quality at a
time
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Forging simulation (the die filling is shown)
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Saving the material

1.

2. Saving the material
3.
4.
5.
6.

Filling the dies at lower load

Prediction of material flow| defects
3-tools-simulation
Simulation of multi-stroke forging

Positioning and gravity

Next >>
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Initial preform shape
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Initial preform shape
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Optimized preform shape
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Optimized preform shape
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Material saving: billet weight reduced by 12%

Optimized preform shape _
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Distance 35 mm in front of center line in 3rd pass
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Crankshaft forging simulation (the first blow, temperature shown)
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The second forging blow (strain distribution)
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The lap formation in second forging blow
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Part 2. Solving technological problems using QFORM3D

o g A @ MR

Filling the dies at lower load

Saving the material

Prediction of material flow defects
3-tools-simulation
Simulation of multi-stroke forging

Positioning and gravity
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Prediction of material flow defects

Identification of the laps in simulation in QForm2D
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Thie most easy-to-use feging semulation soltware

Identification of the laps in simulation in QForm3D

CForm v 403

CigantorForm




QFIRM3D QUANTOR:E

Finding the solution by means of simulation
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Finding the solution by means of simulation

No lap after the die
modification
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Identification of the laps in simulation
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Identification of the laps in simulation

| Warkpiece

T emperature
1193

|
il
thhqx s

Form w4 0.3

CiantorForm

1240

1220
1200 .
B Detecting

1180
1160 the laps

1140 ]
1120 in 3D

1100 simulation
1080
1060
: 1040 (crosscut
1020 view)
Max  [{250
Min [ots

—
o
mmd

s
s
s




QFIRM3D QUANTOR:E

Identification of the laps in simulation

GFormv.3.21.3
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Precise shape
prediction and location
of possible defects
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Identification of the laps in simulation

20 -10 1] 1|:||
T I I 111 111 L L

GFormw 3212
GuantorForm Lid.

The simulation shows
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Prediction of the flow-through defect by means of simulation in QForm2D

The flow-through defect is detected
by means of special “under-surface”
flow lines
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Prediction of the flow-through defect by means of simulation in QForm2D
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Prediction of the flow-through defect by means of simulation in QForm2D
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Prediction of the flow-through defect by means of simulation in 3D
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Multiple tools sets
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Conventional forging with flash
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Flashless forging
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Solving technological problems using QFORM3D

o p W bR

Filling the dies at lower load

Saving the material
Prediction of material flow
3-tools-simulation

Positioning and gravity

defects
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Increasing the die life
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Die stress in solid die block
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Gear forging simulation
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Die crack

« 23 Toothed Gear with Finish-
Forged Teeth for Combined
Harvester PTO Application

« Dies Cracking After Around
400 Parts

* Improvement Needed for
Production Quantities
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Die stress in solid die block

« Maximum Stress - ‘ .
Shown Where Dies e
Were Cracking
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Split die instead of solid die block

 ‘“Inserted” Die Now Machined

e To Trial on Next Production
Batch

« Potential Improvement in Die|Life: At Least 150%

« Potential Cost Saving: ~£2000 (approx 4 dies)
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Complex die assemblies

Pre-stressed dies with
inserts and pegs
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Effective stress distribution in assembled die
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Shrink ring for the dies in 3D

b— i

_::-r_';- i_'-_ HEOaas @ F-HERewan ¢ A e .1':."1""!-!




FORM

Q

FIRMSD QUANTOR

The most easy-ln-use vging semulation soltwar

The effect of shrink fitting for the dies
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Die wear prediction
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Die wear prediction

Die wear depends on:

«Contact traction

‘Relative sliding velocity on a die surface
*Yield stress of the die material

*Time of the contact
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Thi: most easy-lo-use forging Semulation solwa

Con1paring the results of the predicted die wear distribution with the experiment

The conditions of the experiment: round bar 13mm,
steel AISI 1030, temperature 1100-1150 degrees C

The experimental results of the die wear evaluation are obtained by Dr. Jan Cermak, Czech Technical University in Prague
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The experimental evaluation of the abrasive wear
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Abrasive wear distribution *10-' mm of the upper die

Simulation results

\ ij K Experimental measurement after:
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Abrasive wear distribution *10-1 mm of the lower die

area

Maximum wear

Simulation results
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ntal measurement after:
(2), 1000 (3), 1500 (4) and 1900 (5) parts.
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Initial technology of cold forging of the bolt
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3rd action :] J Trimming
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Initial technology of cold forging of the bolt
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Intensive sliding of forged
material under the upper die at
the 3rd action of the initial
technology
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Relative die wear maximum values

i Wi

maximum die wear w_=20.78 exactly on the edge
of the upper die;




1st action
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2nd action

Trimming




Filling of the die cavity for
modified technology (b)
with equal sliding of the
material along upper and

lower dies.
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Modified technology of cold forging of the bolt
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Elastic deflection of the dies and its compensation

the stages of forging

Deflection of the die (magnified) |
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Elastic deflection of the dies and its compensation

Graphs of upper die surface deflection along the radius of the forged

part for initial and profiled die shape
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Elastic deflection of the dies and its compensation

Export of deformed and profiled shapes of the tools
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Compensation of the elastic deformation of the dies

The blocker die surface deflec}tion (magnification factor 100)
GForm v 3.1 [ Muctpywenm1

Cuantor-Soft

Export of
profiled die

/ shape to CAD

_ - - for precise
e | forging
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QForm is very economically efficient

°It is the perfect tool medie designer and
forging engineer that they use in their
everyday practice

°It saves material, tools, energy

*The development is fast and effective, no
forging trials required for new jobs

*Then using QForm the forging skill is
significantly improving
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