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Metal Forming Overview
—

* App

— Sheet
* Press
* Preé& after press
* Flying shear
« Rotary knife

— Tube
* Milling
 Cutting
 Folding
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Metal Forming SWOT
—

. S:
— Sound brand reputation in related industries

— Domain knowledge for machines: press, rotary knife, flying shear,
tube milling etc

— 1A value of multiple-discipline, relative strong product portfolio
Including large size of servo drive etc
* W
— Need 3" party partner for large size of relative low inertia servo
motor

O
— Many local OEMs shifting from mechanical solution to VFD or servo
based solution for higher throughput, higher accuracy and flexibility.

— Competitors was limited into European competitors such as Rexroth,
Siemens and Baumuller etc, and existed leading player such as
Rexroth China was not strong in solution development.

- T

— Local OEMs always try to ‘copy’ machine from European
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— 2500kN ~ 30000kN
— 10spm ~ 50spm f M-\ -
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Connecting
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Motor 1

Po#itioning Cylinder
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stroke transfer
A window

tool
process

>
crank angle
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2.3 fa iR ENL— ¥ ( Brief Introduction )
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2.3.1 fAl iR 1 Z& P4k (Servo Press Optimized Path)

%ﬁﬁ"&ﬁ3 L0 _ServoPress

2 . Ny — —
» JﬁiﬂGhOSth’ltel’ tOOISEEE/TEJEEEHL A0 ServoPress PressCalculate | ... Stz EM—
AOl, @,il% CAMﬂ“ﬁ ’ i_l?ﬁﬁ’ ]\/ iﬁu’ ﬁ 72% Inp_Timehdowvelowen Master TimetoveDown
%& 1221 &  B(Sts DNo==
e Inp_Deg_MoveDown PrezzDeg_MaoveDown
5 FF) -+ N 127T5¢ {5tz FR»—
> EE :':jJ HIEXIEEI Zﬁ% 1)\ Inp_FoarmingTime FormingTime
» 1. Process with drawing speed 1.205 €
.. ; Inp_FarmingRPh Formingelocity
limitation 14060 €
> 2. Process with safe drawing speed I _TimeMavelp MasterTmentore R
» 3. Optimized return speed Inp_Deg_hovellp PfEEﬂEG-’“”Gf;ﬂ“g
— - > =27/ 2 £ > R
> 4, Sho/tﬂégﬁ%%g%rouqh tﬁ%@%@ d Inp_GesarRatio 108.19
WWE’.WWF?I; \
| QOUT_DovwenSegmerthaxRPr 269521583 &
> QUT_UpZSegmerthdaxRPi BT H5 &
QT _PPA 1601281 &
QUT _MazxPoseer fecDowen 285540535 &
QUT _MaxPoswverDechown -26014017
S QUT_MaxPovwerscclp 279 28467 &
e — QUT_MaxPovwerDecllp SAER A3 e
A . Out_PressCam servoPressCAM
: Ovce time redices OUT_PressProfile ServoPrezzProfile
Prorrss wir drming sieed Fmitation N QUT_Tahlex MasterTable
“moss with sale tr.a.r.\'nata;m: S— OUT_Table't SlaveTable

Copyright © 2008 Rockwell Automation, Inc. All rights reserved. 16



What Optimized Motion means?
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Optimized Motion Example: Point- Point

Original Profile
— Infinite jerk at corners

- NI — Machine “jumped” off the floor
| at high speed

----------------------------------

Slave Welosity

Optimized Profile

— Limited jerk through entire
profile

— This axis was no longer a
limiting factor for machine
e s speed

Copyright © 2008 Rockwell Automation, Inc. All rights reserved. 18



Optimized Motion Example: a complex CAM

« Optimized motion v.s regular motion for the same CAM
— Reduction of Acceleration by 20%,
— Reduction of Velocity by 25%
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2.3.1. fAfig

2844k (Servo Press Optimized Motion)

s
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Fig. 6—Reduced cycle time, while improving the forming process and part quality.
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2.3.1 A iR £ T (Servo CAM Design)

s

T AL Al R 2P 12 4T
TR A A A 4 2, SN B R 40, T A, AR T SR SR [R) 2D d2 B))
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A G
—— Motion Axiz Gear B —
Slave Axiz A01_RealPress | ..
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V| rtu al M aster Mation Cortrol MAG 1
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Maszter Reference Command
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Accel Rate 100
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== Less
Press 1 Press 2 Press 3 Press 4
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2.3.2. fAfk
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2.3.3 SIL3 Machine Safety for Press

s
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2.3.4 BHPLEFE

mail | home

BUREAU VERITAS

- ’ Centification

otori spa
a?;ttr;;:l Wednesday 21 July 2010  6:48:35 PM
Company profile
Products
Stock list

Sales organization

Info

Download

PRODUCTS
g
a
e
0,55...1.115 kW (—D’
Matore Asincrono 3-Fase ad alte prestazioni per inverter I

AC 3-phase high performances inverter duty motor
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3.1. 58 (FF «48) + Flash???
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3.2.BEW (F L)
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4.1.Rotary Knife

Master Encoder

Copyright © 2008 Rockwell Automation, Inc. All rights reserved. 34



4.1.Example of Rotary Knife to show RA
value

Knife Start Position

Park Position

Master Distance Master Distance Master Distance
Registration Out Master
Distance to
Accelerate
Start Acce.
Cam point
— C3 —3 ; .
V1 /
Cutting Distance

Master Lock Position

Distance of Registration Sensor to Knife

Abs. Encoder

Master Axis: Belt(need Abs.Encoder) or Belt Servo

Slave Axis: Rotary Knife

Park Position: The accelerating range during which Knife accelerate from 0 to V1

Cutting Distance: the range during which Knife will keep synch. Velocity(V1) to complete cutting action

Master Lock Position: will using in Acceleration MAPC(forward only= Execution Schedule) when first product coming;
Means when will we start knife to run acceleration cam profile

Master Lock Position= Registration Position of Prodl + Distance of Registration Sensor to Knife — Out Master Distance to Accelerate

Out Master Distance to Accelerate ™= V1 === Park Position ™= Average Speed of Knife Acceleration (time is same)

Average Speed of Knife Acceleration = V1*K (K is a constant and 0<K<1); so, Out Master Distance to Accelerate= Park Position/K

Copyright © 2008 Rockwell Automation, Inc. All rights reserved. 35



——HWnife_CAM_Acceleration

Honife_CAmM_Sccelerstion A00_Acoel_Cahk HSts EM—
Ot _Accel_CAM Cah_Accel
Cut_Accel_Profile Prafile_MAoccel H St FR—
Par_Park_Poszition Park_Position
1100 €  ECSts Db o=
Par_Target_“elocity Synchronous _Nelocity
10
Out_Waster_Distance_to_Accelerste 1893556 &
——Hnife_CAM_Deceleration
Knife_CAM_Deceleration ADI_Decel AN St EM—
out_Decel _CAM Decel_CAM
Out_Decel_Profile Decel_Profile Stz FRo—
Par_Park_position Park_Position
1100 &  [5Sts Dhies
Par_Source Welocity Synchronous_elocity
10«
Par_Synchronous_mm Cutting_Distance
200«
Par_Knife_Circumference Knife_Circumference
2200«
Out_Master_Distance_to_Decelerate 1.583564
———Hnife_CAM_Continuous
Krife_CAM_Continuous A01_Knifed St b —
Ot _knife_CAK Knife_Cahi
Cut_Knife_Profile Hnife_Profile —Sts_FR—
Par_Master Distance ctlength
15376251 & B Sts D es=
Par_Synch_Welocity Synchronous_elocity
10
Par_Synch_mm Cutting_Distance
200«
Par_Knife_Circumference Knife_Circumference
X200«

[~ <O

4.1.Example of Rotary Knife to show RA value

IZTT L
Slave Position

"
B

T

T a0
Slawve Position

aster

. N — ; N
20 40 B0 L . 00 120

&k
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4.2. 555
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Thank you !
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