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TRANSVALOR AMERICAS - WHO WE ARE
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ABOUT

TRANSVALOR

«  Transvalor was founded more than 30 years
ago as a pioneer in the world of computer-
aided Material Forming Simulation.

TRANSVALOR AMERICAS

*  Qutcome of Transvalor S.A.’
Strategic Growth and Globalization

*  Wholly owned Subsidiary
»  Our flagship product, FORGE®), is a fixture

in Material Forming Operations World-wide. . C-Corporation Headquartered in

Delaware
»  We provide industry-leading 3D solutions for

Process design and analysis technologies to

» Main Office in Chicago
the Material Forming Industries.

» Distribution and Customer Services
« Today we stand as a world leader in our

industry.
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OUR DNA

i

OVER 100
ROOTED IN RESEARCH i SCIENTISTS
Parislech
Cemef
| INDUSTRIALIZATION
DRIVEN BY THA@DH DISTRIBUTION
INNOVATION v/ SUPPORT SERVICES
FORGE BROAD
DESIGNED FOR PRODUCTS
‘I RESULTS THERCAST® PORTFOLIO

Rem3D

THAN@;ALDH
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MATERIAL FORMING SIMULATION SOLUTIONS

FORGE

Bulk metal processes for
Hot and Cold forming

Rem3D

Injection Molding

COLDFORM®

Bulk metal processes for
cold forming only

THERCAST"

Continuous Casting and
Ingot Casting processes

THAN@;ALDH
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OUR JOURNEY

u More functionalities for more Material Simulations

. More solutions for 360 Degrees Industry Relevance

2016
. More scalability for increased accuracy of results and 2014

computation speed 2012

» Revolutionary

2000 4 =THERCAST® GUI microstructural
c'O Commercial " Enhanced models
5L ‘3‘ Release mrlé:(;ci);?(r)uncture = New rolling-
Ring o =Parallelization " _ oriented
L Cluster Process | Heating (Steady State)
. Version m
L Multi- i
Processor z
a
: t
Founding Year :
FORGE 2D 0
n

TRANSYALOR
s
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AMERICAN CUSTOMERS & UNIVERSITIES

G ”nny AL
i smmuo FORGEMASTERS. @ - TOYOTA
NTERNATIONAL A R VA

) SAFRAN nEARINGS

(¢3] GERDAU CORSA = : !
; k il ‘ & Arceloernal sdl)m_
S BT ER RN ) 2|

Schneider

aEleurlc

SOLVAY Rhodia

ANGSTROM ARAI Ao IR

PO
INDUSTRIES
FORGE| NEUMAN
\
S G FRISA Grovmnemc METALIVPACT..

i i.:j £

VISTA

OUTDOOR

HE:

HAPPY FORGINGS

M O HITACHI

COI?OIIIIO
Innovation through Te 0

lofthouse

BRA'
Cormmiftad o baing the best!  Sasae)
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What we have to offer
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What we
have to offer
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From Ladle to Finisher Rolling

Coke Oven Plant

Coking Coal ‘ » »

r —— —
Iron Ore ‘ _> :t:j’

V. Sad »‘ e

Beneficiation Plant

Electric Arc Ladle
Furnace Furnace

Vacuum
Degasser

Continuous Casting
Machine

Strand

¥

Rope ==

COVERED BY TRANSVALOR
SOLUTIONS

TRANSYALOAR

ANMERICAS
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From Ladle to Finisher Rolling

M elting and Refining Continuous i Haot Rolling m

A0 with Wacuum Systems

For Special Alloys
) I
i
- = |
— F oughing mill '-a"
- » oy
Electric furnace Fitfurnace Finishing mill Cold ralling mil
Compasion
Temper allre
Cantral Station
acuum axygen (CTS —
decarburization I
(/o M on-oxidizing
mos phere heating
furnace
C ontinuous I
ca=ting machine

T

e

THERCAST® FORGE®

TRAN ‘ﬁlé!%lﬂ
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End to End Solution

LIQUID

THERCAST®

THERCAST®

¢ Solidification

e Segregation

e Porosities

* Molds Validation

e Casting Speed optimization

e Secondary Cooling optimization (Spray
Nozzles)

e Tundish Analysis & Optimization

TRANGSVYALOR

MATERIAL FORMING SIMULATIONS

SOLID

FORGE®

e Deformation

¢ Profiles Analysis

¢ Defects Detection

e Temperature Evolution
¢ Rolls Force & Torque

e Results transportable from THERCAST® to
FORGE®

e Microstructural Analysis

PRODUCT



Benefits of using simulation
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Benefits of using simulation

Results
Analysis

FROM
Process Defects
Validation YOU R Detection
DESKTOP

Design

Validation

THAN@;ALDH

MERICAS
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Results available from your desktop

Shape evolution (Profiles) = Easy access to the results in

Post processor

= Contact Product/Rolls _
=  Customizable Dashboards

= Temperature evolution = Fast trials comparison

= Quick response to design
challenges

= Forces applied on Rolls

= Torques applied on Rolls :
. PP » Fast assessment of the quality

of the product
= Strain evolution and profiles

(centered line) = No waste, no material &

production cost

THAN@;ALDH
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Example of Dashboard

Contact Product/Rolls Separating Force for Top and Bottom Rolls
SRR A Rl - Separating Farce

Viewl

Case 1 [stand-11.don] s 200 " Corvetegod
Contact [noge) 3 \ °..;’ i Separating fop
unit: inch G L oms et St o e T e EA T 2 Ko oo e SRR BT
frin » ! g ! i &

04 £ / \ :

100
|

13

o
e

-

£ : |

E e o |

-;-.‘ 2 o |

o i ] 3 8 (10 17
L " :

o .50 . vy 4 B H RS S

T N : fisi

2 1

@ '| /

= -200 3 it ] /

~ \ !

o 1 J

5 \ : /

S as0f- AR b B

- NN SRR

2 .

o : i :

Time [Secends] (min; 0, max: 10,133)

Thrust/Axial Force

"~

Case 2 [stand-11.don]

Fares

Curse fegend
—— Theust Top

D3 SRR SR o e ‘[ v i s —— TheSt Battn
Fusher : 3 2

3, max 1.8628)

Opertr_Gulde

/
"

0.5 8 . f |

Cormeeyts

Top_Stal

EuLS'Jl

FRODULT

=
2L
|
=

* 4+ x

Force along X ans (SHORTTOMS) (min: -1,85

- -

"

Frame: 11715
TIME: 7.600 , H:-6437 INC: 1273

Time [Seconds) (ma: 0, max: 10.133)

Shape/Profile evolution Thrust/Axial Force for Top and Bottom Rolls
TRANSYALOR

ANMERICAS
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Example of Dashboard

Temperature Evolution Torque applied on Top and Bottom Rolls
e | AT E

i B ; : : B e ingend

View 1
Case 1 [stand-1l.don]
Tempaation [riode]
Unit deg. F
Frin, Cuk
216,78
215587
20946

I ——Tarpur Tap

AEADOE] v eere et :
o —— Tanpuae Bartass

HE+ D05

203404
197113
191222
185131

GE+ DO

4E+ D05
173039
1729.48
668,57
260766

I

JE+ 005
JE+ D05

T R A0 SOOI SO TN SO

TORQUE L Lkfinch] dmin: - 22286, mak 359550)

o

-1E-+ N5
.4 ORIGILAL_35E (SHER- &/ 5TAND-1
o Time [Saconds] (min: 4, ma= 10.133)

Wiew3s

Case 2 [stand-11l.con] . Curve legend
e ﬁ Centertine - Mase to Tait
Fron, Cus i
LEIHD - m
152407 gL
4,35553 z
e - I
L0665 TN J S S W ot AW ALY,
0.847205 £ :
0.677764 E T — ( I!..ﬁ._
0,503325 5 f L
033843 »oor llr"'a_‘ | !
0,263442 = } N
E [LN ] -
: -
£

=
e

1 29 3 A0 50 1]
Lergth frenn: 3, e 56.3616)

Lz HER-&¢/ 5 TAND-1

Strain evolution Strain profile on Centerline from Nose (Left)

TRANSALOR to Talil
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Profiles Analysis

-20

-40

L[]
0.28”

TRANSYALOAR
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Defects Detection from your desktop

Rolls Spacing

» Heat gradient from furnace

= Square to oval — Profiles Evolution

= Square to oval with casting shape defect — Profiles
Evolution & Comparison

Entry twisting

THAN@;ALDH

MERICAS
SIMULATIONS



Rolls Spacing Defect

View 1
Case 1 [stand-1l.don]
Contact [noce]

Unit: inch
Frin

o1

View3
Case 2 [stand-1l.don]

Farts

Pusher

Operator_Guld:

Driee_Gulde

Conveyor

Top Std1

Sot_Stdl

PRODULT

Frame: 24)21
3 TJME: 1000 , H:-71.24 INC: 1400

TRANGSVYALOR

MATERIAL FORMING SIMULATIONS

Force along Zaxs [SHORTTONS] (min: -172.79, max 172.82)

Force along Xans [SHORTTONS] (min: -2.7447, max 2.5272)

i A e P AN A P A A pr

LA
ji

Time [Seconds) (min: 0, max: 15.536)

Curve tegerd
: ¢~ Separating Top
A |’2 i HSROTHL 551 G rheres > o | RN i —— Separating Bottom

Curve fegerd

—Thust Top
Thoust Bottom




Rolls Spacing Defect — Stand 2 | 90deg rotation

View 1 5
3 2 2
Case 1 [stand-2_edgel.d o0 Curve lagerdt
E'?‘r;t‘;:;tclrﬁocel : :‘,_: —— Separating Top
an‘ o — 1507 Sepavating Bottom
>
0.1 2
=100
o
b
v"t
= 50
£
-1e-005 g 0
[
E
o
%‘ -50
i,
2
= 100
[
&
S
= 150
o~
o
o
&
-200
8 .4 ORIGINAL_ROUGHERA/STAND.2_EDGE :
5 4 ; : Time [Seconds] (mm: 0, max 17.2)
View3 Thrust/Axiaf Force
= 1 405 o —
Case 2 [stand-2_edgel.don] @ 0 Curve fegesdt
Parts 5 — Trvust Tap
o~
3 — Pt Botts
Top- Guide SIEEL | (‘ b
=
€
Pusher ~
o 207
(=3
Cperator_Guide
Drive_Guide E
Conueyor E
=
Top_std2 o
Q.
Bat_Sta2 “
! =
PRODUCT 3
s . P¥ .
o
* 4+ 5 5
w = 307
-
o
- - S
* a0t

Frame: 1723
2 TIME: 1240 , H -119.0 NG 2298

Time [Seconds) {min: 0, max 17.2)
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Rolls Spacing Defect — Rhomboid Billet

View 1

Case 1 [stand-1l.don] Curve lagend

Contact [noce] — i

Unit: inch mm ;iom
Frin ko

0.1

ONS] (min: 197,44, max 197.44)

i PPN A A ek s .JII

Ay
,

Force along Zaxs [SHOR

View3

Case 2 [stand-1l.don] Curve fegerat

Parts i ——Thust Top
Do st Bottam

Pusher

Cperator_Guld

Drive_Guide

Conueyor

Top_ 5t
Sot_Stel
PRODULT
+*
-

Force along X axs [SHORTTONS] (min: -7.8809, max B.0502)

Frame: 1623
3 TIME: 1200 , H:-85.48 INC: 1588 : IMBOID ROUGHERASTAND-1 Time {Seconds) (min: 0.80159, max 17.097)

TRANGSVYALOR
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Furnace Defect — Heat Gradient

Yiew 1
Casw 1 [heating Lean]

Need of
Few degrees simulation to
difference Major validate the
(2,200F Top outcome design and

& 2,180F issue process
Bottom) parameters
and limits

AL

TR
View 2
Tl C-ue [szund 11.don)

Bl " ‘“ ar
s
s

25

=t 2o
PRrS

Frame 1771 &z ez HEAT_ TR 2L G ER-A EATH .
ThAZ: ARIA M TARD P 2l o 1k nmia
s

Uneven temperature distribution ik
due to top heating system

;
- o L34
TVE 2200 4 -T87& N3 1541

Outcome in first stand

ANMERICAS
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Rhomboid (As-cast) Shape Defect — Square to Oval

Iy <
View 1 : 2 S . . R .
Gase 1 t1dor] 2 < View From Tail
Parts E =

= =
= ey
Pusher = = - 3
Z S ;
= =
2 <
Operator_Guide E &
=
ii E
Conveyar I g E
Top_Stdi = =
2 z ;
3 =z
X =z
E z )
2 iz
3 =
3 z
PRODUCT 3 2 e
2 Z 3 0
#7 ¢ =« = = i -4 3 2 a 0 1 2 3 a
£ 3 = H
= 2 !
3 |
- B = - S
Neg 5 BEEY T | | .
+ JHO0000 NG 0 E : 3 i
View3
Case 2 [stand-11.don] . N
View From Nose
Operstor_Guide 2
Drive_Guide
Conveyor 4
Initial Billet Profile
PRODUCT
+
+ Z‘!
+ [ PosY =
i o Frame 1A5
+ TIME: 0.000 , H 0.000 [INC: 0O
) View 1 =
Case 1 [stand-1l.don] E4 _
Parts = . .
Z V
Z Iew From lal
E
; Z E
: E
E
E
2 Conveyor i %
2
1 Bot_stdi § H
.
2
PRODUCT 3 -
X
2
4z 0 x A3 S
0 Y 3 K ﬂ
4 3 2 1 0 1 2 3 a4 . S 1
| Negy = 9
Frame: 1/16 § a
. ] TIME: 0000 ,H: 0.000 JINC: 0 NS |
View3
Case 2 [stand-1l.<on]
E Pusher .
View From Nose
- . L Bot_Stdl
Initial Billet Profile
+
TRANSYALOR N
ANMERICAS & [PosY =
MATERIAL FOARMING EIMULATIONS 1 o  Frame 116
¥ TIME: 0,000 |, H: 0.000 INC: o




Rhomboid (As-cast) Shape Defect — Profile Evolution

Nose Profile Steady State Profile

Tail Profile

THAN@'ALDH
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Rhomboid (As-cast) Shape Defect — Profile Evolution

Square Initial Billet Profile I Rhomboid Initial Billet Profile
r 3 [

T 7
|

\_ Y, I
TRANQYAL DA i



Rhomboid (As-cast) Shape Defect — Profile Evolution Zoom

Square Initial Billet Profile I Rhomboid Initial Billet Profile

&
& & & & o =) o o
- ™ @ = = = b~ = @ ® -
w
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Rhomboid (As-cast) Shape Defect — Profiles Comparison

THAN@;ALDH
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Entry Twisting Defect

View 1l oioiiis o
Case 1 [stand-2l.don}-
Contact Jnoge] p
unitiinch e
Frin

% P o

-1e-005

Frame: L‘i,"lS = — :
TIME: FRO0 ) HE-FESE NG 1408 ==

TRANGSVYALOR

MATERIAL FORMING SIMULATIONS

RGEIVU.OB .

View4

Case 2 [stand-21.

Parts

Top-Guide

Pusher

Operator_ Guide

Drive_Guide

Conveyor

Top_Stez2

Bot Std2

PRODUCT

SIS

|
s

/ i'fﬁWf

S

T

i




Design validation from your desktop

Represent the current situation (or start with new
project)

= Test another design

= Compare the results

= Validate the new design

= Make modifications

Run in production

THAN@;ALDH
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Design validation — Case Study

Simulate Current Design

Simulation New Design

Compare Results

Decide the implementation

in Production

TRANSYALOR
s

MiNG

current

(- ~5.059 / /// 2 A\\\'

.f | i 1
\_l//! _éa \ | : P 3
R 1 2 | i [ B

- I

. L3 \\ iﬁ" .A///

Stand 1 A Stand 2 B

Proposed

ﬂ

~6.063

Stand 1 Ap

o/ | /ﬂ'\{ L7
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Design validation — Current Situation | Stand 1

View 1
Case 1 [stand-

Contact [noce]
unit: inch
Frin

0.1

-1e-005

-0.1

Frame:
TIME: £.400

View3

Case 2 [stand-

Parts
Pusher
Operator_Guid
Drve_Gulde
Conueyor
Top_Stdl

Bot_Stal

PROGUCT

1l.don]

9/12
,H -45.5%

11.don]

ame: 9712

ME: 6400 ,H -4559 .ING 780

TRANSYALOAR

MATERIAL FOARMIN

ANMERICAS
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ore along Z axns [SHORTTONS] (min: -102,21, max 103.07)

Force along X axs [SHORTTONS] (rmin: -1.904, max 1,9037)

100

S0

50

-100

=150

0.5

Pt o b e

4
1

w, H /
b SCATDREIG NI B P SCAIL Ry -

Time [Seconcs] {min: 0,83695, max: 8,639
Thrust/Axial Force

Time |Seconds) (min: 0638695, max 3.639)

¢ Curye legend

: —Separating Top
— Separating Bottom

 Curve fagese
P ——TInoust Top
- Thrust Bottom



Design validation — Current Situation | Stand 2

View 1
Case 1 [stand-21.don]
Contact [noce]
Unit: inch
Frin

01

View3
Case 2 [stand-21.don]

Parts

Top Guide
Pusher

Operator_Guide

Drive_Guide
Conuveyor
Top_std2
Bat_Sta?

PRODUCT

friame: 13/15
3 TIME: 9200 |, H:-88.27

JINC:

1702

TRANGSVYALOR

MATERIAL FORMING SIMULATIONS

Force along Z axs [SHORTTONS] (min: -119.9, max 120.01)

Force along X axs [SHORTTONS] (min: -32.771, max 32,833)

Th

a0y

rust/Axial Force

Time [Seconds] (mim: 0, max 10.8)

Time [Seconds) {min: 0, max: 10.8)

Curve legernd
—— Separating Top
— Separating Bottom

Clrve fegesd
— Thrst Top
— Vhrust Bottom




Design validation — Modification Rev1 | Stand 1

View 1

Case 1 [stand-11.don] 100

Y = : Curve legend
;‘:\Ttt'alfltcglom % 80 i cpaag e
an' o — Separating Bottam
0.1 z
£ 60
-
-l
"% w0
L
s
£ 20
-1e-005 —% 0
=
[
o 20
T
i
w40
=
<
r
o 60
] 5
~
& 80
2
o
"
Frame: 9/12
TIME: 6800 |, H: -48,575 B o ‘ . ) Time [Seconds] (min: 1,3086, max: 8.575)
View3s Thrust/Axial Force
Case 2 [stand-11.don] o’ : ; Curve fegerat
Parts § i ——Thst Top
s — Thrust Boltom
Pusher w
=
£
Operator_Guid 2
:};
Drtve_Gulde %
&
Conueyar E
w
5
Top_5td1 E
o
Bot_S 2
ot_Stal é
2
PRODUCT <
b
M 2
L
<
& -ar
o
[ o
R
Friame: 912
3 TIME: 6,800 , H:-4857 ,INC: 509 Time |Seconds] (min: 1.2086, max 3.575)
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Design validation — Modification Rev1 | Stand 2

View 1
Case 1 [stand-21.don]

Contact [noce] ol
Unit: inch 2
Frn

0.1

E z
L H: -37.S?E

View3

Case 2 [stand-21.don]

Parts

Top-Guide

Pusher

Operator_Guide

Drive_Guide |
Conueyor

Top_Std2 (

Bat_Sta2
PRODUCT
* ¢+
w~
- -+
Friame: 1316
3 TIME: %.200 ,H: -8752 ,INC: 1127

TRANGSVYALOR

MATERIAL FORMING SIMULATIONS

ONS] {min: -86,273, max 85.272)

oree along Z axs [SHOR

Force along X axs [SHORTTONS] (min: -5.5232, max 5,5244)

Separating Force

N Aty e e ) ;
8o
60
40

20

20

-40

i ! /
B B L SRt ‘\“-‘-\-'-7\*‘5"‘1’\'»;7'-'&,1-’;.‘,'#

BT AR A S e e e e e S B RS LR
Time [Seconds] (men: 3, max 10.875)
Thrust/Axial Force

Iime [Seconds| {min: 0, max: 10.875)

Curye tegerd
— Separating Tep

Separating Bottom

i Curve fegend
Po——Thvust Top

-~ Thrust Boltom



Design validation — Profiles Comparison

STAND #1 Current

25

2

-
I- 5.059
[, 7 [
15 1
1.575
1

—— Modified-Std1
Stand 1 A Stand 2 B

3 3 2 1 0 1 2 3 4 —Current-Std1

¥ STAND #2

-15

Propos

(3]
(D
a

[ ‘
]

Stand 1 Ap Stand 2 Bp
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Case Study -

CURRENT

MODIFIED

Calculations done on
ThinkPad laptop on 4 cores
with 8GB RAM only.

Speed up observed with
desktop computer is about
20%.

Revision Validation Time

STAND1 STAND?2
2h16min 5h39min

STAND1 STAND?2 Total
Oh55min 1h50min 2h45min

ROUGHER DESIGN VALIDATED IN A WORK DAY
+

USER DOES NOT INTERVENE DURING

CALCULATION



¢ ,
i

Live
Demo

L -

TRANQYALOR



= Many thanks to Dave Fournie (Gerdau) for providing rolls designs, and
assistance for this presentation


http://www.ppt-vorlagen.de/
http://www.ppt-vorlagen.de/

