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Tire Building Machine Briefing(1)

* Machine Description

- Tire Building Machine is a type of special
equipment use for tire manufacturing which
assemble all semi-manufactured goods (such as:
Tread, Sidewall, Inner Liner, Body Ply, Bead,
Cord body etc.) together to build green tire
according to the technologies. Normally this
kind of machine is used to build radial tire.

* Machine Operation

- Typical TBM operations include the first—-stage operation, where
inner liner, body plies, and sidewalls are wrapped around the drum,
the beads are placed, and the assembly turned up over the bead. In
the second stage operation the belt package and tread are applied
and the green tire is inflated and shaped.

- The machine cycle is programmed to carry out the various operations
automatically and simultaneously ,to give a balanced, single
operator building cycle.

- All sequences are controlled by PLC system.

(Confidential - For Internal Use Only) Copyright © 2010 Rockwell Automation, Inc. All rights reserved. 2



Tire Building Machine Briefing(2)

* TBM is necessary equipment in all tire manufacturer,
1t 1s widely used to produce green tires.

Type of Green Tire

*A green tire 1is produced ready for
the molding process by assembling the
required components on a single
machine with one operator.
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Tire Building Machine Briefing(3)

* Overall manufacturing plant scheme.
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Identify Parts of TBM
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TBM Categories / Challenges / Trends

* TBM Categories as:

2 drums J -
All Steel 3 drums V
4 drums N,
2 drums N -
Half-Steel 3 drums J J
* Challenges e Trends
- Higher throughput and higher quality . )
e Highly automated machine * Higher output per unit
- To get the period per time
phasg as shorten as
ﬁosswle N * Cam Profile to
- More complicate .. .
sequencing and optimize the motion
interlocking based on .
machine conditions * Reduce changeover time
* Higher accuracy of cut—to-— bv complex recipe
length, JLB wind------ ) y P p
e Shorten recovery time management
- Flexibility

° 1 . .
* To match different type of tire ngher quallty of tire
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TBM Prevalent Technologies (Uni-Stage)

1. Apply sidewall (M55

5. Bead setting (_FJIGHE)

2. Apply IL(N#HZENEE)

3. Apply PLY1 (Hi4610G4)
4. Apply PLY2 (f54m20540)

- — = TEEAL

6. B&T package move in (JGTHIZH

7. Shaping (JJAHRRAY)

I —————————————————— —

| [\

A\ 4

. . . . 2
8. Tread stitching(Jii 9. Bladder turn '1_0.A§/W stitching ({0
T A — EN
[HI =) over (JX'H,) ym e =
11. Green tire unload (i) ‘
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Basic RA Solution (Integrated Architecture)

------

(' LTl » . vy Configuration and Programening of the

> FactoryTalk

spoken here

Thl g b peiecks by US axd nisatons!
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Auxiliary Drum Joint Tire Forming
HMI HMI HMI

RSLogix5000

Main Sub
Station

| A Drum Stn | Carcass Stn

).

B Drum Stn Drum Belt Control Box oo hon 0an Nns Ras Has Aes is

‘Forming Stn | Tread Bracing Stn

MPL Motors

vBackpressure Sth Tire Unload Stn

'Steel Wire Stn Tire Carcass Cabinet

vJoint Control Box

PowerFlex 40P (#fSAFE-OFFIfE)



Integrated Architecture Expansion

Architecture

Expansion of Control Architecture for TBM

Basic Machine

Simple Safety Function

Complex Safety Function

Control System

Control Logix

e

Control Logix + Safety Relay

T

GuardLogix + Safety Relay

Metwaork (Ethernet/Dnet)

1.Ethermet
2.EtherMet+Dnet

1.EtherMet
2.EtherMet+Dnet

1.EthermMet
2.EtherMet+Dnet

HMI

Servo - K6K Guard Motion

Build-In Mot Use Safe Torgue Off Function Safe Torgue Off Function
Power Flex 40P with Safe-
Off Option Not Use Safety Off Function is used

Standard 10

Paint 10/Flex 10

Safety Off Function is used

Paint 10/Flex 10

Paint 10/Flex 10

I

I

safety Sensor Not Use ,| L / \ / v| 9 / \ /
1.1734
safety 10 Not Use Mot Use 2. 1791 ES/DS m E
Programming Software f; @ f; @ f; @

RSLogix5000/FactoryTalk

RSLogix5000/FactoryTalk

RSLogix5000/FactoryTalk
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RA Tools for TBM (1)

* IAB

- Integrated Architecture Builder
(IAB) is a graphical tool
designed to help you with the
configuration [E me ting of

Logix control

- It helps you select hardware
and generate bills of material
for applications that include
controllers, 1/0, networks,
PowerFlex drives, OnMachine
cabling and el ==t ion
control, and} >es.
Outputs inc o of
material anc - yith
quality graphi

* Motion Analyzer
- Motion Analyzer help vyou to

design a Motion Control System,
it uses sophisticated
optimization tools to maximize
ratios, 1inertia, and mechanical
alternatives [EZ=——_Jn control
applications. =

Create and simulate multi—segment
cycle profiles to determine the
best solution.

Improve your machine using
s ; d utilities
nce envelope
erm machine
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RA Tools for TBM (2)

* Ghost Writer Lite

— Ghost Writer Lite is a tool which
can help you to optimize your cam
profile to get right acceleration
at right time and smoothen the
motion jerk.

-We supply 3 basic AOIs for
customer to generate profiles,
include:

* Velocity to Velocity base
master distance

* Velocity to Velocity base
slave distance

——————Ol_PosComp_ha
b 200_Posc MM CamSh
| e p nsation (e Eaoscame e Gamsnesy [
N0
CaEm_F cpt1 [ ]
ﬁ . 801 velvel_S we [ ecene £01_Velvel_M velvel [ | [=(EN = msier_Distance WD
2 . Cam c3 .. Cam cam2 100.0 «
( ' I‘Of 1 1 e Cam_pP cp3 [l | DN % Caim_P cp2 [ | [BONE Slave Distance =d
Slave_Distance =d Master_Distance ] 150.0
1800€ ER i000e  ER- riginal el W
¥ . b . Crigiral_el Wl Origginal_el il 1.0 %
b ~winding) e e J—_— e
s Target_Wel w1 Target_Vel Wi Mccel_Percentags a0
K 12¢ 12
4 Mester_Offset_Start motf Master_Offzet_Start motf Decel_Percertage =0
00« noe
Slave_Offset_Start soff Slave_Ottset_Start soff Master _Offset_Start o
00« oo+
Cam_index_%Start  indexstart1 Cam_index_Start  indexstart! Slave_ Offset_Start [u]
0+ 0e
Skave_Offset_End 1500 ¢ Slave_Offset_End 111.36623 € Cam_index_Start o
Master_Offset_End 13469075 € Master_Offset_End 100.0 & Slawe Offset End 1500 «
Cam_index_end 15e Cam_indes_end 15€ Miaster_Cffset End 1000 «
Cam_index=_end 31 -
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RA Tools for TBM (3)

* Power Programming and Template

- We developed a template for OEM engineers to do the coding
works basing on Power Programming V4.0, PackML is included.
This can save engineers’ developing time and make the works

more professional.

* Servo Axis handling
VFD handling

* Steps sequencing

Kinds of Screens

=455 MainTask

-8 UMD1_ExamplelUnit
&% oP01_automatic
&% oPoz_Manual
-2 EMO0_irtualMaster
=% EMDZ_PCamBasic

g Program Tags

----- Eﬁ MainRoutine

----- CMO1_Servodsxislog

..... Bl cMoz_pcamstart

..... 520_InitializeData

OEE / Cam recovery as options

----- CMO0_ServaduxisObject

----- CM04_PrieumaticControl

-5 Tasks

EI% Task_1_50ms

#-C% uno1_BoD

&% Unoz_BTD

&-C% unoz_PUD

-8 UND1_MT_EDD

&8 UNDz_MT_BTD

-8 UND3_MT_PUD

-2 EMO0_virtualMaster
-8 EMO1_Belt1

-8 EM0Z2_Relt2

-8 EMO3_Belt3

-8 EMO4_Beltn

-8 EMOS_Ply_Cord

-8 EMO6_Inner_Lining_Lekoff
-8 EMO7_Inner_Lining_Cutker
-8 EM0E_Side_wall

-8 EM09_Chafer

Cﬂ; EM10_Sharing_Convewyor
-8 EM11_Ply_Up_Drum
-8 EM12_Building_Drum
-8 EM13_Belt_Drum

Cﬂ; EM14_CarcassPly_xferRing
-8 EM15_Belt_iFerRing
-8 EM16_Stikcher

-8 EM17_BUC_Servicer
Cﬂ; EM18_Tread_Servicer
EHJ EM19_Unloader
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RA Tools for TBM (4)

* AOIs and — AOI for Material Winding

801 _wWinding_Cam:

- 3 Sorts Materials Winding —
A0_Winding_Cam A01_Winding_Cam [ HEN—
aceplates (example
———————a0_ChtchCir————————— " » 0e  HP—
Clutch Sontrol Acoel_Postion Accel_ParkPosition
A0 _ClutchCtrl A0l _ChutchCtrl I—(EN)—
Enablecycl:lingr Enableccyl:lre . . noe _{PC}_
0« loP>— | aterial_Lencth Material_Lencth
Encoder_axis Encoder_axis . s00€  HER—
Clutch_2 Mast PC
Ax.sisfp::a AxliiSze:; Lo epes— Biaz_~Ancel Bias_&ngel
o HERZ>— B0 &
LS A IR =t A |_Rat
s e = eesl S(. e oscisRay 35— Biazangel_slowableErr AllowableError
auxis_DecelRate Drecel_Rate 05«
0« . .
Raller _Turmining & maurit Turningamount CamProfile CamProfile |:|
. 0.0« Synch_Spesd Synch_Speed
Stopper_WWorkingPosition WorkingPos
00« 00«
Stopper_OrignalPosition CrignalPos Decel_Position Decel_Position
0.0« - -
Stopper_HomingSignal Homing 1000 &
0«
Clutch_Address Address
0+
Axis EventL d E d
- ' Ol_tisEventLog
xis_ObjectSD_s0 - | Far Hil FacePlate Using
e A AOI_AxisEventl AOI_AzisEventLoglD EN
Axiz_ObjectSD_A01  AQI_ServoAxis2 E—{sts _ER— A O I FO e shbt| SEr;D:fISVE o -Axste ':3[81] = [FeEnD=
=| Out_xis_SD Axis? ({Sts_EnableDone— I Sro = SOTHOT Aot P o Y
<SO1NIZ_PlyCord_Cyvyr2Z=  |-CSts_DisableDone — o ) EvertLog st ;ve mLﬂg_Higir; FF— AC|_Kinetiz_Error_Code
Inp_WationGroup my [ ] HSts_FauitResstDons - - Motion_Group T otion_roup [ pey—  —| This AOI determines the Kinetix error code from & strin... ——-——
=MotionGroups H{Sts_HomeDone 3— - - it
Cmd_Enable AxisCmAZ)ServoON  (Sts_AbortDone — IpLEL_Frase B axis Hi m;’g‘::: A0I_Hinetix_Error_Ca... A0I_KEK_ErrCode[0] [ HEn
De | (Sts StopDonel— FL s e Error_MSG_IDN_95 Axizl_ErrorRawData DM —
Cmd_Disable AxisCmd[2]. Servo0rt ({sts_AxisOk— [ EL s IndexSelect ErrorCaodeMumber  Axis_ServoDrive_Error_Code[0] HER»—
0e  ({Sts_MoMotion— ne
Cmd_FauttReset AxisCmed[2] FaultHaseUt . —{Sts_Homed »— Inp_Axishiode AOI_AxisEventLogld] Inp_Ax|sNod1e StringMessage Axis_ServoDrive Error_Message[0]
. * . .
Cmd_Home AxisCrc[2] Humg . Out_HMI DispleyData ascesEvertLon Display FaultHistory S01MO _Error_History
Cmd_Ahort AxisCmo[2].Ahort
ne eor cone: P T—
Cmd_Stop AxlsCmd[Z].Stoge M;r ».J‘, rz ;{ ‘g{ a e .?..'. g,i?.
‘I .
H alﬁ r:l bR a¥a
0| _PFlex4E_Par RW————————
- AO T MA T MAR MAM AOI_PFlex40E _Par_RA 2011 L] HEN-
————A0_Intermittert_Cutting——— Par_nin_lnstance 1
— el Cirl Switch to PosClrl, Mo Speed Jump — (DN
A0|_ntermittent_Cutting A0|_Intermittert_Cutting .. | HEN— . Par_hax_Instance 187
Mazter_&xiz Master | ... | 1 n [ER>
= Par_Upload_Action Uplozd
Slave_Axis Slave | ... |HIP— Oe
Start_Command Start Par_Dovwrioad_Action Downlaad —AOI_PF0_ENET.
0« HPC— 0« - _
Target_Speed A0 _rtermitterd_Cutting Target_Speed Par_PFlex40_Par_Dowrload_Source  source A01_PF40_EMET 2011 [ HSts_OperatorModeErabled -
10000 €  |HER>— WSG_Read_ctrl ResdiCtrl ] Inp_PoewverFlex_40 PFOM_B_Letoftl
. . FF_Value_Read ReadValue Ot _PowverFlex_40 PR _B1_Letoff.0 H(Sts_ProgramiiodeEnabled —
Accel_Rate A _Intermitent_Cutting Accel_Rate & Inpy_Scaled_Speed_a1_a0Hz a0
1000« AxesRdy - MSG_Wirite_ctrl wiriteCtrl [ - - -
Decel_Rate A _Intenmittent_Cutting Decel_Rate PF_alue_Vrite WriteWalue
1000 & Out_PFlex40_Par_Lipload_Destinati 2(-
) ) ) _PFlex40_Par_Upload_Destination ?
Fixed_Distance Fixed_Distance CulErr_Code 0e
0oe Out_Operate_ndex Oe
.. . N : < . B . / . R
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RA Tools for TBM (5)

* Step Sequencing

-We use multiple programming
languages to do the step
sequencing, SFC+LAD make the
work easier and better
understanding for engineers. The
steps operation become much

=-C8 UNDZ_MT_BTD

-|g® Program Tags

----- & MainRoukine

..... RO1_MainStep_BTD

..... R10_SubStep_BTD

..... R11_BTDAction PC_Cond
..... r1z_AdditionalFunctions
..... SBR._Initilization

* Data Tracking

— This function help end-user to

backup the very useful
information about the key
parameters’ changing. For
example: Who changed the data,
when the data been changed, the
original value of the data and
the updated value of the data.

— FactoryTalk SE (with VBA)

— Microsoft Access

4.3 VBA Working Principle

__ Fortheprinciple of VBA codes, here I list one data comparison codes for reference.

[If OriginalDl <> NewD! Then
gsqls = “SELECT * FROM Information WHERE ID is null”
rs.Open gsqls, cn ', adOpenDynamic, adLockPessimistic

CurrentInfolD = NumericInput6.Value + 1

rs. AddNew

rs.Fields("ID") = CurrentInfoID
rs.Fields("01d_Data”) = OriginalDl
rs.Fields("New_Data") = NewDl
rs.Fields(“ParameterName”) = StringInputl.Value

rs.Fields("Owner”) = StringDisplayl.Value
rs.Fields("Year”) = NumericDisplay2.Value
rs.Fields("Month“) = NumericDisplay3. Value
rs.Fields(“Day”) = NumericDisplay4.Value
rs.Fields ("Hour”) = NumericDisplay5. Value
rs.Fields ("Minute”) = NumericDisplay6.Value
rs.Fields("Second”) = NumericDisplay7.Value

NumericInput6. Value = CurrentInfolD
ExecuteCommand “set [Unit]MessageNumber “ & CurrentInfolD

rs. Update
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RA Tools for TBM (6)

* Recipe Manager * Recipe Monitor

-We use 3 layers to organize the — Recipe Monitor provide clear
whole machine recipe data. machine status to operators,

- Using Access database and VBA they are able to obtain
codes to help FactoryTalk SE to information easily, such as:
manage recipes. The Start Page the current step, current
shows the operation of whole actions.
recipe, immtfmmmﬂﬂﬂmﬁ:Eﬂ Copy, — The figure below shows the

Lovely Rockwel
tam

= =
Download ange dymemiondical o ol tlo owaant
| | [ oo | wesw | Yy Recipe Monitor Start Page -
e | BT0 51 Mgs- J | BTD 52 Mg | ‘ LB J Live Information Click fellowing buttons for details
) | | . ‘ | | ‘ [e— ‘ a’C o Step 2 is Living
BDD Ref CTR Suction Ring Blow ” BDD S1 Mgr || | BDD S2 Myrl ‘ BDD S3 Murl
Former Segment Expand Foot Step Switch
L | P 51 ‘ | P52 M | ‘ LT ‘ CTR BDD Positionin g End
CTR PUD Posttionin: g ‘ BOD S4 Mgrl | BOD S5 Mgrl ‘ BOD SﬁMgrl
[serns | ([ e | [ rosse || reser | Fommeridh
m
‘ BTD S1 Mgr | | BTD 52 Mgrl ‘ BTD S3 Mgrl
‘ BTD S4 Mgr | | BTD S5 Mgrl ‘ BTD S6 Mgrl
C di he 1 f
ustomer can edit the 1tems o s | [ s | | o |
! b f 11 4 - .
AYITA N~ A~ AN
r e C 1 p e y (\ BDD S2 Recipe Manager ‘ PUD S4 Mgr | | PUD S5 Mgr | ‘ PUD S6 Mgr |
General: Actions. by

Recipe Manitor V1,02 Copyright ® 2010 Rockwell Automation China. All Rights Reserved.

T

el [=] =] - mm
— We can share related document
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Value/ Differentiation

* Working Methodology
* Architecture

* Tools

* Technology modules

* Benefit parameters
- Faster design, development and deliver
- Easy to learn
- Easy to diagnose
- FEasy to maintain
- Easy to operate
- Time to market
— Mechanical stability and Life
- Speed/thruput
- Lesser wastage

- Comnllﬂ@ﬂ@e For Internal Use Only) Copyright © 2010 Rockwell Automation, Inc. All rights reserved.
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Process/Methodology of work

* Role

* Machine Study

* FDS of machine and technical Offer

* Commercial Offer

* Project Scheduling

* Offline Development and OEM (Channel) Participation
* Machine trials

* Handing over and disengagement

(Confidential - For Internal Use Only) Copyright © 2010 Rockwell Automation, Inc. All rights reserved.
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References from the region

* OVP or Customer ref who has acknowledged the Value

- AoStar
- Seyen Shanghai Inc.
- QingDao GaoXiao

- TianJing SaiXiang

mrm‘[—‘*j*- ) :
TIHEY wl -

L1 ] L " T —

—=

-!“t'tzf}]r t—'f\ LA ‘ i H‘e\\‘-‘u&ﬁuu“
i' ‘ "l""ﬂﬂﬂ“’ Dq AL .

r==w M3

=s i T TRE LR R o
s | " — FE -Mmuam — e
[ - ! ‘

since 2000

MESNAC 5RizZ
— LM BER —

e

(Confidential - For Internal Use Only) Copyright © 2010 Rockwell Automation, Inc. All rights reserved. 21



LISTEN.
THINK.
SOILVE!

Thanks!

Tire Building
Machine

Please contact us with:
juanli@ra. rockwell. com
oxxu@ra. rockwell. com
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