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1 Borets Company

d Product and process features

J Borets’s MPMLink configuration
— MPMLink Primary Business Objects
— Data model
— Manufacturing libraries
— mBOM creation
— Process Plan creation
— lllustration and work instructions
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FACTS & FIGURES

= 1897 - Borets began business in Russia

= 9 000 employees worldwide

= 3 500+ dedicated field personnel

= Major global ESP market player

= 500+ Clients serviced internationally

= 12 Manufacturing Facilities in 5 countries
= 10 000+ ESPs manufactured annually

= 41 000 ESPs installed

= 1 800 innovative Permanent Magnet Motors in
operation worldwide

= 25 Service & repair bases in 10 countries
= 19 000 wells currently under Service Contracts
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PRODUCT MANUFACTURING AND DELIVERY STRATEGY \L,'V\é% {1

Surface Control
System

R

Power Cable

MLE

Pump
Intake
Motor Seal

Motor
Downhole
Sensor
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PRODUCT MANUFACTURING AND DELIVERY STRATEGY \L,'V\é% (1=
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IT SYSTEM INTERACTION G

\
PTC Windchill __ PTC Creo
eBOM | ERP/MES/CRM

(Creo Option Modeler)

(as designed) ™
mBOM

(as manufactured)

Application Engineering: Equipment request

* Find appropriate product instance Equipment part numbers « Customer request or bid
 Create new product instance for order >

a lot of information flows:
Accounting, Finance, B,
Purchasing, Logistics, Stock...

« Long lead item production plan
» Monthly production plan
» Material / components PO

» Workshop Working orders and
execution
 Tooling order / manufacturing

(using Options & Variants)
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MBOM PROCESS FLOWCHART

 mMBOM
creation

workflow

* Process plan
creation
workflow

* Tooling

request
workflow
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Other processes can be invoked if needed
(Change Management, etc...)
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PTC MANUFACTURING PROCESS MANAGEMENT b{}é% (5

INPUTS
eBOM/
As-Designed ‘
3D CAD
Models

Manufacturing
Resources &
Standards

Internally and in
the supply chain

#LIVEWORX

OUTPUTS
Iﬁ'l IT';”l

Part & Assembly

Process Plans “.'
mBOM /

As-Planned

NC/CMM programs 1

Tooling requests
Time & Cost Estimates

Design

Change Requests

Work - [ - =
Instructions S . -
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YOUR MANUFACTURING PROCESS MANAGEMENT \L,{,\éE\Q{E

ERP/MES/CRM

eBOM/
As-Designed

k
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Standaara.

Internall)
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MPMLINK PRIMARY BUSINESS OBJECTS \L,'VC% /=

& Part
* Record about component or assembly. Contains links to all information about item
(drawings, BOM, change history, manufacturing/supplier details, process plan etc...)

« (Can have multiple views and sub views:
. Design view (as it was designed)
. Manufacturing view (as it should be manufactured)
. Pant oriented
. Make / Buy specification
. Alternative BOMs 001, 002, 003 ....
. Service view (as it should be maintained)

. Process Plan

 Manufacturing operations sequence
 Describes routing - set of work centers witch material or part should go through and

all operation details:
 what should operator do and what time and other resources does it need

 (Can be printed out as work instructions for operators

#LIVEWORX



MPMLINK SECONDARY BUSINESS OBJECTS \L,'V\é,% /e

=% Operation

* Integral part of process plan. Equal to working order in workshop.
. Describes:

. allocated work center

. operation time and other parameters

. needed tooling, process material etc...

. illustrators for operators

=%  Sub-Operation
* Integral part of operation. Strongly standardized set of “elementary particles” that
can be implemented in manufacturing.
 Different specific attribute sets for different process types:
 Machining, Inspection, Assembly, Thermal, Casting, Locksmith etc...

=1

-=| Work Instruction document

 Auto generated pdf, contain process plan description according to state and
manufacturing standards
#LIVEWORX 16



DATA MODEL v
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Design Manufacturing — == Work Instructions

View View

Process plan
oJ¢ —— 50 »!-,-—uﬂ Plant A

|—-r.=E Operation 010

_n

i Sub-Operation 1
5 'T} Material . -
—Et;lj Sub-Operation 2

_ﬁ Tooling / Fixtures
—d':s Process material

— & skill

—H‘e Work center

e Operation 020
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Design
part

Manufacturing
part

E’rocess plan
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[ In work I | Under Review l Draft ] | Prototype Released [ Obsolete

A \ 4 : -
| Change Pending | L j

A g T

;- -------------------------------------------- . : " e e .. >-E3ub|'|3h pan [0 ERP

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

[In work]—b Under Review —P[ Material rating ]—P[Process planningl—b[ Released ]—P[ Obsolete ]

Change Pending |« =

R >|}ublish manufacturing BOM to MES

Y
[ In work H Draft ]—D Under Review —D‘ Labour rating ]—P[Debugging]—b[ Released H Obsolete I
* + >|j:’ublish operations to ERP

Change Pending |« J Tt f‘orz\r?::ﬂgg:k instructions
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J Borets’s MPMLink configuration

— Manufacturing libraries
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MANUFACTURING RESOURCES LIBRARY \L,'V\é% a=

&) Plant
 Related manufacturing facilities. Can have it’s resource library (workshops, work
centers, tooling stock, available professions etc...)

¥  Work Center
m  Tooling
&  Skill

4 Process material

#LIVEWORX 20



MANUFACTURING RESOURCES LIBRARY

\E Manufacturing Resource Explorer [1] : Edit

Vpn

Mop1

File Edit View Selected Help

Sab¥e oDl b@%si| L]

I__} Edit ; 000 "Nemaz”, A.12 (Manufacturing) (Production]), 10002883

MName =

B Eﬂ 000 "Nemas”

(£ s TPyNna pecypoos - BonoMaraTenbHEIR MHCTPYMEHT
- s Ipynna pecypcos - Keanudukawma

=6 s WMHCTpYMEHTaNEHEIN cknan_flemas

[ s WMHCTPYMEHTANEHEIN YYaCTOR

- s Ky3HEYHOTIPECCOBEIA YYaCToK

= s MexaHueckMi uex M22

E}- s MeXaHWIECKMIA YIECToRK

B a KpyrnownubosansHoe

(= 8 s CBopya0BaHHE HE YYACTEYIOWLEE B PACHETaX
5= E MpoTAsHoe

=3 a PagwaneHo-cEepnMneHoe

J_'? PanmMancHo-cBepnMnEHEIR 2K 5508

J_'EI' PagmaneHo-ceepnuneHent WEIDA 23050
= 3 CeepnunsHo-dpesepHoe YMY VF

J_'E’ BepTuKkansHo-hpesepHeli LeHT HAAS VF-3BHE
J_'? BepTukansHo-bpesepHeli ueHTp ¢ HITY HAAS VF-3BHE
|J_'S' BepTukansHo-hpesepHsii ueHTp ¢ Yy HAAS VF 5/50HE
- B Tepmiieckos CH3A 6.12.5(7

H: sTonapHo-BMHTopeshoe

- sTm(apHoe 4y (cmeweHHoe)

H- aToKapHOE yny (4epHosoe)

H sTOKEDHDE 4y (yepHosoe) MNAB

=) sTonapHoe 4Ny (uucTosoe) SL

-~ |[F TokapHbii ¢ YTY HAAS SL-20

|J_'E" TokapHeid c© 9Ny HAAS SL-20HE

|J_'$’ TokapHeni © 4Ny HAAS SL20TEBHE

- |[F TokapHiii ¢ YITY HAAS SL30

|J_'E' ToxapHeid ¢ YNy HAAS SL30THE

[ TokapHbii ¢ YITY SL-20THE

- [[F TokapHit ¢ 4TY SL-30THE

=3 sTonapHo-pesoanepHoe (uepHoBaRA)

4 | 1 |

Mocksa
®

o

YHepHoe Mope
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5 Manufacturing Resource Explorer [2] : Edit

File Edit View S5elected Help

Eakb¥4 000N mE i o

D Edit : 000 NeicbeanedTemaw”, A.8 (Manufacturing) (Preduction), 20003720

Mame =

= Eﬂ& 000 NeiceBaHedTemaw”

- 3 CROpoUHER Lex

= E MEXEHMIECHKMIA LIEX
- s YYaCToK WTaMnosK u THA
[E23 s YyacTok TeproofpaboTkk U docdaTawm
[ s Y9acToK CBapkK
= s YuacTok ohpahoTki KoHUESEIX AeTaneli
= s YuacTok obpaboTim Banos
=3 s YCTEHOEKM ANA rMAP0&0pasHEHON OUMCTKK OTEEPCTHA Bana
=3 s CTEHOE NPEEKK BaNos
=3 s CTaHKH WwinuedpesepHee
=] s CTaHKM TOYMNEHO-WNMDoBaNEHLIE

|]_'§’ TournsHoAUMMBOBANEHEIA CTaHoK 3KEE3
= s CTaHKW TOKaPHbIE CTaHKK ¢ Yy TL-1
|]_'§’ ToKapHEIA cTaHok ¢ Yy HAAS TL-1HF
= s CTaHKK ToOKapHO-BHMHTOPE3HbIE
“_'E' ToKapHO-BMHTOpEsHEI B1625MM1
|]_'E“ ToKapHO-BMHTOpESHEI 5164 25MM1
|]_'E' TOKapPHO-BMHTOPESHEIM SAMAT 4005
=3 s CTEHKH MopM3oHTanEHo-bpesEpHEIE
|]_'§’ TOpHIDHT anbHO-DpesepHLIR FYW 350MR.
|]_'§’ TopHIoHTaNbHo-DpesepHEIR 6TE2M-29
|]_'§’ TopMIoHTaNbHO-DPesepHEIN 6TE2M-29
|]_'E" MopW3oHTaNEHD-pE3epHEI 5T82-29
= s CTaHKW BEPTUKANBHO-DPESEPHEIE
|]_'E“ BepTHkaneHo-hpesepHEr 6T 12020
|]_'E' BepTHKansHo-hpesepHE G 11

28 s CTaHKM BEPTUKANEHO-CBEPNMMNEHEIE
23 s CTaHKM abpasvBHO-0TpEsHbIE
£

H: a 0OB0pyACBaHWE HE YHACTBYIOILEE B PAcETax

- B MawmHs! MApRAPOBOUHEIE HACTOMEHIE

s YUaCTOK KOMMNEKTaLMM (MEXGHMYECKOro LeXa)
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MANUFACTURING RESOURCES LIBRARY \L,'V\/.ER‘/‘E

|5 Manufacturing Resource Explorer [1] : Edit E@g

File Edit View Selected Help

Sab¥Eeol@l EE( %Ly

() Edit : 000 "Temas”, A. 12 (Manufacturing) (Production), 10002883 4 =) Resource Selection I L4 Manufacturing Standard Selection I 2h DL\‘kibution Targets
MName £ MNumber I Vers (T Information | %g Uses | @ Documentation | @ Compatibility | ‘#= Equivalent Parts | Eﬂﬁ Plants | e Formula Sets
& B 000 Tewas 10002383 A12 Manuf 4 | |3 Details of BepTitkansHo-dpesepHsii LeHTp ¢ UMY HAAS VE 5/S0HE, A.8 (Manufacturing) (Work Unit), 10002932 7
- s Ipynna pecypcos - BonoMaraTensHeIR MHCTRYMEHT 20003324 A7 (Manufa
28 s IpYANa pecypcos - KEanudukaLma 20003326 A.7 (Manufa Compatibles g = f @ o g‘ q | @ | * By [ | |
- s MHCTpYMEHTANEHEI cknaa_JleMas 20005403 A.3 (Manufa Name & I Number I Version I Compatibility Type Cateqd
=28 s WMHCTPYMEHTENEHEIA YYECTOK 20 A5 (Manufa
=2 s KYSHEYHO-TPECCOBLIA YHaCToK 7 A.4 (Manufa
= 3 MexaHniecki uex N92 4 A.4 (Manufa
=8 s MeEXaHWHECKHIA YYECTOoK 10003002 A.5 (Manufa
[ a KpyrnownudosansHoe 20003097 A.3 (Manufa| =
=23 s CBopya0BaHME HE YYACTEYIOWEE B PACYETAX 20003082 A, 11 (Manuf
=2 s MpoTAHOE 20003093 A.3 (Manufa
=] s PanuansHo-CBEpAMNEHOE 20003101 A.3 (Manufa
|J_'E" PagmansHo-BepnneHeIi 2K 5508 20003433 A.2 (Manufa
|J_'E" PaaMansHo-CBepnMaLHEIi WEIDA 23050 20003431 A.2 (Manufa
= a CeepnuneHo-dpesepHos YY VF 10003054 A.4 (Manufa
J_'E’ BepTHKansHo-DpesepHLIi LeHT HAAS VF-3BHE 20003397 A.2 (Manufa
J_'? BepTukanbHo-dhpesepHbii ueHTp c YMY HAAS VF-3BHE 20003399 A2 (Manufa m < m | '
|J_'E" BepTHkaneHo-hpesepHsii ueHTp © Yy HAAS VF 5/50HE 10002932 A.8 (Manufa Compatible With @ nlj u‘ q | ® | a% | E2:2
i 5 Tepmieacoe CH3A 6.12.5/7 10003052 A.3 (Manufa
MName = | Mumber | Version I Compatibility Type
[ a ToKapHo-BMHTOpE3HODE 20003103 A.3 (Manufa
.'.__j CeepnunbHo-thpe3epHaA-pacTodHaA © Yy 0000000047 A.6 (Manufacturing) Acceptable
=2 s Tokaproe YNY (cMewenHoe) 10003058 A4 (Manufa
.'.__j CeepnneHo-hpesepHaA-pacTodHan o Yy 9257 A, 2 (Manufacturing) Acceptable
2] a TokapHoe YNY (JepHosoe) 20003105 A.3 (Manufa
L] opesepran c uny 0000000053 A.6 (Manufacturing)  Acceptable
=3 s TokapHoe YNY (yepHosoe) NAE 10003060 A.3 (Manufa
=] s Tokaproe YNY (4ucToeoe) SL 10003058 A4 (Manufa
|J_'E" TokapHbIiA ¢ 4y HAAS SL-20 20003463 4.2 (Manufa
[ Toxapreiii ¢ 4Ny HAAS SL-20HE 20003451 A.2 (Manufa
|J_'$’ TokapHeIiA ¢ 4y HAAS SL20TEHE 20003465 A2 (Manufa
|J_'E" TokapHem ¢ HMY HAAS SL30 10002919 A.10 (Manuf
|J_'E" TokapHei ¢ Yy HAAS SL30THE 20003487 A.2 (Manufa
[ TowapHbiii ¢ HMY SL-20THE 20003453 A.2 (Manufa
|J_'E" TokapHei ¢ HMNY SL-30THE 20003455 A.2 (Manufa
2] s TokapHo-peBonbBEpHOE (4epHOBas) 20003107 A3 (Manufa _ . =
- 3
i 11 | 3
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MANUFACTURING RESOURCES LIBRARY

* MPMLink tooling library can be integrated with Creo
— Tooling can have associated WTPart link

SO0a4088d ba st Rl

E MpaguTe : 0000000001, A.5 (Manufacturing) {MpomzeoacTen) (OAC SnekTpo. .. |:
r

fie Habope! dopryn I ,Ei Brifiop pecypcs
(i) MhdopMauna | %s McnonesyeT | @ Ao

HanmeHosaHne
= B PENy LA MHCTRYMEHT ﬂ |ft| MNoapobHeE CcBEASHHA 0 PESEL NMPOXO A
S JeHKepbl
E 3EHKOBKH (i) MHchoprauma I (i) BpemA 1 cToMMacTE I

E SvBOpEsHEIA HHCTPYMEHT
- S Kpyri LunudioeaneHele

E MeTunrn
[ S Ak

E Mnawkx
B MpaTA%EH
[ S PazEepTEr
S PazHoe

=3 5 Peslibl

- E Pesubl AonGesHeEE

- S PesUEl CTROransHEe

E| E PesUEl TOKAPHEIE

E}S KaHaBoYHEIE

S8 S OTpEsHEIS

BF S MpoxoAHEE

E| E KOHTYPHEIE, NPaBkIe
i E Ana cTankoe c HY o

L R Pezew 12x12x100
S PacTouHeE
(=3 S Pezbb0ERIE

5 AN HApYHHOA TpaneLenaansHoM peseie
B S PacoqHbIE

- 2y Peseu 14x16x120 T15KE ~|
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PerenepnpoBaTs Mnockocte
B .

Onepaum Mony4nTs gankse ¥ OnopHslii 3nemenT ™

BB

Depeso wogenn

(0 TOOL_THREAD_OD_P05-5.PRT

b 57 BEITATVIBAHWE 1
D OACKA 1
» 7 BEITAMMBAHVE 2

5 PNTO
» 7 BHTATMBAHHE 3
» 7 BUITAMBAHWE 4
» 7 BUITAMVBAHVE 5
» D’j BLITATVBAHWE 6
» 7 BHTAMMBAHWE 7

» (] MACCHB 1 13 BEITATVBAHVIE 8
>
(&} OBBEAVHEHHE 1
(OB BEAVHEHNE 1
(] OBBEMVHEHUE 2
] OTBEPKIEHVE 1
£ OTBEPKIEHVE 1
T OTBEPKIEHVE 2
» 7 BHTAMMBAHHE 9
» 7 BHTAMMBAHHE 10
T CKPYITIEHUE 1

Rl OTCEYEHVIE 1

T OTBEPXKOEHVE 3

TR

s

TOOL_THREAD_OD_PU5-5 (AktueHtiii) D:Workicreo\MFGIParams_Toolitool_thread_od_p05-5.prt.1 - Creo Parametric = @8 %
Bun  Tubkoe mojenuposamme  Mpunowenns  Makpocs: LN eN=X"]
7] ofo Bpawars O Oteepcrwe 3 Yinow ¥ - ﬁ m @
&3 nporamyrs <) Crpymenne ¥ (& Ofonoura 7= [=]
pazey Conpsxenie Wnrepdeiic
7 Mnasnoe conpaxenve ) Gacka ™ 4] Petipo ¥ - rpanny KOMNOHEHTE
TopMb T NpoexTuposanme ¥ Npaska NOBEPXHOCTM ¥ 3aMbicen Mogenn ™
a @ 0®8 % %>

* CHCTEMS KOOPANHAT He ByayT oTOBpaNEH:
* OMOpHsle NNOCKOCTH He BYYT OTOBpaEHs!

1)

WnTennexTyansHbii v
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RAW MATERIAL LIBRARY

},-";Folder—OUGS'_DO[]—UOUS'_ X N

- T

-

By o] - [

= BORETS =Windchill MO30 Aska questions | Products

balaganskiy_du@borets ru

A Libraries = Raw materials public > Parts > 00000000-00099992 = 00020000-00089999 - 00081000-00081999

& = C [ pk-wind.pk.borets.gc/Windchill/app/#ptcl/tcomp/infoPage?oid=0R%3Awt.folder.SubFolder%3A22385926&ContainerOid=0R%3Awt.inflibrary WTLibrary%32y7 | & =

|AIITypes |V| |Searcr'...

[Plv] |Quick Links~ |

Recently Accessed

©

Actions- | 23 Folder - 00081000-00081099 (/Default)

( 0 objects selected )

JoyeBiaep

%
;3_ = Folders {41 objects ) = Folder Contents Al - ( 85 objects )
_%; |Sea|‘d‘ in selected folder |£I D {g} ;ﬁl i JEE] E‘| Actions - Search in table R ﬁ - e
|§ Name 1 | Number RU Design num... |Mame 1 Created By Seconda
4 =% Raw materials public - {% [7] ooosims D A Bar, round 1,625 OD 303 55207 Migrated Data -
(@ -New ECNs G 5] ooosi4r (D WA Bar, round 1,750 OD 1213-15 CF WS171 Migrated Data
Eg ‘New Parts igh [F] ooosi022 @ Ma Bar, round 1.750 OD 303 55207 Migrated Data
[Z3 Mew Public Docurnents i [F] ooos1044 @ Ma Bar, round 1.875 OD 1213-15 CF WS171 Migrated Data
[£3 :No Falder i@ 7] ooosw2s (D N4 Bar, round 1875 OD 303 55207 Migrated Data
[ BENER SRR o) BT i [7] ooosidT (D N/A Bar, round 2.125 OD 1213-15 CF W5171 Migrated Data
Hzy batch files {% [7] ooosi028 D e Bar, round 2,125 OD 303 SA 55207 Migrated Data
H=g ECNs §% [7] ooos1050 D N Bar, round 2,375 OD 1213-15 CF W5171 Migrated Data
[Zg ESP raw materia g [F] ooostsz (@D NA Bar, round 2,500 OD 303 55207 Migrated Data
Hizg misc i [F] ooos1053 @ Ma Bar, round 2,625 OD 1213-15 CF WS171 Migrated Data
Hzg Not prime {% [7] ooos1056 D A Bar, round 3,500 OD 1213-15 CF W5171 Migrated Data
[ Obsolete % [F] owoswsa (D WA Bar, round 3,750 OD 1213-15 CF WS171 Migrated Data
g Parts @ [F] ooosw0el (@ WA OBSOLETE - Tube, oval 5.250 MAJ 4.000 MIN 13CR ANL 55302511 Migrated Data
=g 00000000-00099598 {% [F] ooos1036 D A OBSOLETE - Tube, oval 5.250 MAJ 4,000 MIN SCR Q-T HF WS801 Migrated Data
£ 00070000-00075522 i [ ooosids (D N/A OBSOLETE - Tube, oval 5.863 MAJ 5.000 MIN 9CR Q-T HF WS801 Migrated Data
E} ) TSI YIEED &% [ ooosw0d (@D W OBSOLETE - Tube, oval 7.938 MAJ 6.513 MIN 4130 ANL HF W5440 Migrated Data
[£3 00080000-00080395 % [7] ooosoes (@ WA Tube, 0.375 OD 0.305 ID 718 SA WN307 Migrated Data
=g 00081000-00081993 §% [7] ooos10908 D N Tube, 2.000 OD 1.025 ID 718 SA WN307 Migrated Data
| LR &[] ooostoso (D N/A Tube, 4.180 D 2915 1D 4130 Q-T W541058 Migrated Data
RTINS i [7] ooosieez (@D N/A Tube, 5.872 OD 5.250 ID 4130 Q-T W541059 Migrated Data
[Cg ©008l200-000812258 - i [F] ooos1004 @  Ma Tube, offset 6,500 OD 3.270 ID 0.990 OFF 4130 Q-T WS401 Migrated Data -
4 3 4
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J Borets’s MPMLink configuration

— mMBOM creation
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CREATING MBOM A

WORX 16
\

* What is mBOM?
— «Way» how raw material transforms to finished parts and goods on manufacturing level
— Needed material quantity

\ ~

\
b- &\ § I
\E"_-_—.==z

el T

Raw material or purchasmg Machining and assembling Finished pumps and motors
components workshops

#LIVEWORX 26



CREATING MBOM

 Example #1
— Manufacturing engineer
define raw material, that
part is made from

#LIVEWORX

WORX 15
"\

ﬁ Products = Cexuma 2UH 5-5A (Nemas OTK) = Folders > KoHctpykTopckan gokymenTtauma (Product Design) > Bxogawwe aetani v cBoprr (1

Actions - | {6F Part - 20005445, Kopnyc, A.3 (Design)
l Related Objects l l Where Used l
E |F'r'|:| in Structure |ﬂ T o284

Identity US name Quantity | Unit Source
{33} 20005445, Kopnyc, A3 (Design) Housing, pump 54 4k Steel 35 Make

l Traceability l

Structure

l AMLAVL I

Wcropwr cornacoeanwa f Re

Design engineer defined a component “Housing” with no structure in Design view

ﬁ Products > Cexuma 3LH 5-5A (flemas OTK) > Folders > Konctpykropekan aoxymentauua (Product Design) > Bxoaswme getanm u cBopeu (|

Actions ~ | 4% Part - 20005445, Kopnyc, A.3 (Manufacturing)

Structure l Related Objects l l Where Used ” Traceabulity ” AMLAVL l Wecropua cornacoeanma / R

E | Find in Structure |ﬂ T 28
- Identity « LIS name Quantity | Unit Source
F {:C:'_} 20005445, Kopnye, A.3 {Manufacturing) Housing, pump A 4k Steel 35 Make
{ﬁ} 20023454, Tpyea Oy 92xewd 100 35 TY ¥24.2-05757883-215-2013 52308 kilograms Buy

Manufacturing engineer defined needed material and material consumption in Manufacturing View

27



CREATING MBOM

 Example #2
— Manufacturing engineer
define from what other
parts should be produced
this one

* In Manufacturing view
coated Base assembly
will be produced from
uncoated Base
assembly

#LIVEWORX

W 15

Actions ~ | 5% part - 10002943, OcHoeaHue B cbope, A.7 (Design)

| Where Used || Traceabilify || AML/AVL I Wcropwa cornacosanua / Revig

I

US name Quantity | Unit

F] {ﬁ} 10002943, OcHoBaHKe B Cbope, A7 {Design) Base assembly 1CN22.01L.200-0258 (coating TT-ZPK-B-05)

{E} 02025241 Bryaxka nogwunHuka, A.26 (Design) Bushing, bearing support 28 x 33 x 26 5M-312 1 each

4 {:CE} 10302907, Ocroeanue, Ak {Design) Body 5/A, base pump 5A Steel 40X 1 each
{@} 10302880, Kopnyc ocHoaHKma, A7 {Design) Body, base pump 54 Steel 40X 1 each

{@} 10302893, Kopnyc nogwrnHwka, A8 (Design) 1 each

Actions ~ | 5% Part - 10002943, OcHoBaHue B cbope, A.6 (Manufacturing)

| Traceability Il AMLAVL I Wecropua cornacosanua [ Revig

| Related Objects I

| Find in Structure

Bl7 - @

Identity «
[A {@} 10002943, OcHoBaHMe B chope, A6 (Manufacturing) ]

US name Quantity | Unit

Base assembly 1CN22.01.200-025B {coating TT-ZPK-B-05)

4 {:':"} 10002940, OcHoBaHue B cBope, A6 (Manufacturing) Base assembly LCN22.01L.200-0258 1 each
{:‘E)} 02025241, Brynka noguumnnHues, A.26 {Design) Bushing, bearing support 28 X 33 x 26 5M-312 1 each

4 {é'} 10302907, OcHosaHue, A5 (Manufacturing) Body 5/A, base pump 3A Steel 40X 1 each

[ {:EE} 10002881, Kopnyc ocHoBEaHKA, A4 (Manufacturing) Body, base pump 3A Steel 40X 1 each

[ {ﬁ} 10302883, Kopnyc nogwrnHukz, A4 (Manufacturing) Support, bearing 400 OW pump CP WI-151 1 each
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J Borets’s MPMLink configuration

— Process Plan creation

#LIVEWORX



W 15

CREATING PROCESS PLAN \é\&/

F"I - ™y
°® O t H % Process Plan Explorer [1] : Edit lilﬂlﬂ
pe ra I O n S File Edit View Selected Help

— Use Standard EabEiaoDdR BElexhiL|,lvRes

Edit : 00@0000019, A.61 (Manufacturing) (Production) (Kepnyc ocHoBaHma) :' o Control Characteristics I |-_TI| e
i I show Aloca tore: Enafled Resource Allocations I Plants I )} Part Selection | £~ Resource Selection
operations library ) dhpens [ i ;
’
SpeC|f|C fOr Current (2 % 055 Toxaprian ¢ 4Ty

fame = Emilesentnlnea (i) Information | % Uses | [ Documentation | G Related I 5% part Allocations
[Bgi-)<opnyc ocHoBaHUs L Manufacturing Standard Selection | #] Distribution Targets
'é‘?UGDKOHTpDanaﬂ Bﬂ D“%j nlj rﬂ‘ q E} EE (_’|(D||?$ :E. p| 2 {L |E

p | a nt - '5? 065 MepemMeuteHue Name = |

=3 Eﬂﬁ Nemas, MexaHoofpaboTka -

— Copy forward from & gl Weromarranses yiocrx 1

- Eﬂf_l] KY3HEYHO -NpeccoBbIi Y4acT oK

library to process o g Moo e 12

=3 Eﬂ MexXaHU4eckMA Lex N24

| a n = g MpomzE0AcTEEHHaA sarnywka (HE MCNONB30BATE)
p - =2 Eﬂﬁ YUACTOK 330 THPOBEHWA

m

- L4 AzoTipoBarine

e Description iy

- La] Cnecapran

i Attri b utes ( | i ke =3 Eﬂﬁ YuacTok obpaboTrku pabounx cTyneHei

- L4 TopusoHTansHo-poTsoHER

time, operation s Tas—

- La] Moeuran

parameters) BT — -

- L4 Cnecaptan

¢ Re I ated = Eﬂﬁ YuacTok cramkos EMAG

- L4 TopusoHTansHo-MpOTSoRHER

d OC u m e ntS '_j KoHTponeHaa

- L4 Mepemewerie
(customization) - L Coecaman

'_j ToxkapHas c 4y
= Eﬂ MexaHocBopoYHEIi Lex No3
E} Eﬂ MeXaHHHEMiA yHacToK

L4 FopuzoHTansHo-hpesepHan

4 b

< [Tl 3

#LIVEWORX 30




CREATING PROCESS PLAN

* Work Center

— Available Work
Centers shows for
selected operation
type and workshop

— Copy forward from
library to process
plan:

e Standard time

 Compatible
resources

 Related
documents

(customization)

#LIVEWORX

-

1%, Process Plan Explorer [1] : Edit

—

File Edit View Selected Help

Sab¥3o ol DN WG|lex®hL (LoDl

Show Allocations: Enabled

Edit : 0000000019, A,61 (Manufacturing) (Production) (Kopnyc ocHoBaHmna)

Mame =

Long Description of an Operation

= E Kopnyc ocHoBaHMA

- [ Towaprni ¢ 1Y HAAS SL20TBHE
E| E'E 060 KoHTponsHas
© L.[[@ Nrwra FOCT 10805-86
(] E| EE 065 MepemMeuteHue
”_'E' KpaH-banka onopHas Q=2T.C.

4 L1

S 7055 Tocapas c 1y I

Wi

(i) Information I 5 Uses | |£] Documentation I - Related I 242 part Allocations

4] Manufacturing Standard Selection &

l#17 Control Characteristics

-T.I Process Plan Selection

g Resource Allocations | Eﬂﬁ Plants | 55.:} Part Selection | I__J Resource Selection

DEaRPROE P S0ER%EL Ll yE

Mame = I

4

[E

=3 Eﬂﬁ 000 "Nemas” -
[+ s Ipynna pecypcos - BnoMar aTensHElR MHCTPYMEHT
- s Mpynna pecypcos - KeanuduKkawma N
H- s WHCTpYMEHTANEHEIN cknan_Slemas

H- s VHCTPYMEHTANBHEIR YHECToR L

- s MexaHUeckMiA Lex N22
H- s MexaHuJeckiit ugx No4
= s MexaHochopodHelt Lex N23

= s MEXSHMHYECKMIA YIECTOK

[E
£
[E
- s Ky3HEYHO TPECCOBEIN YYECTOK
[E
£

EI 3 BEDTMKBJ’IbHO CBEpMMNbHOE
= s BepTukansHo dpesepHoe

= a MOPHZOHTANEHD PACTOYHOE

= s lopWsoHTaNbHO dpesepHoe

H- s KpyrnownudosansHoe

il

m
——

|J_'§l’ BepTHKaNEHD-CBEDNMNEHEI 2ZH118

|J_'E" BepTukaneHo-CBepmnEHei 2H1250

- I T |

|J_'§’ BepTHkansHo-hpesepHLIil BM-127

|J_'§’ FopusoHTansHo-pacToqHoi 26204

|J_'El' FopuzsoHTanEHO-pacTouHoR 2A620-1
|J_'§’ FopusoHTansHo-pacToqHoi 2HE36MD1
|J_'El' PacTouHoi 26208

|J_'§’ FopuzsoHTansHo-bpesepHEIR EMS0
|J_'E' FopusoHTanbHo-hpesepHEIl GPE2T

| P
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CREATING PROCESS PLAN

* Sub-operations
— Select from library
standardized
descriptions
— Copy forward from
library to process
plan:
e Standard time
« Compatible
resources
* Related
documents
— Time rating
 Each sub
operation has
processing time
that summarizes
to operation level

#LIVEWORX

-

\"TEI. Process Plan Explorer [1] : Edit -

.:.Eg
—— — ———— g— -

IFiIe Edit View Selected Help

ICabEdooT@N EEexhi | Ll

Show Allocations: Enabled

Edit : 0000000019, A.61 (Manufacturing) (Production) (Kopnyc ocHoBaHmA)

MName =

| Long Description of an Operation

= E Kopnyc ocHoBaHWA

||_'§ll' TokapHel ¢ HY HAAS SL20TBHE
= 10 PAcTOMMTE

11 PacToumte

12 PacToqmTb

13 PacTounTh

14 PacToumTe

15 PacTounTh

16 CHATE OeTanb ¥ YNOHHUTE B ...
1 ¥YcTaHoBMTh SaroToBKy
2MNoapesaTh Topew,

3 TounTe

PYTYTYTITY

1':?? 4 TouiTb
5 TounTe
5 TounTb
7 PacToumtb
8 PacToumTe

9 PacToqMTE

PhEad

[ =% 060 KonTponeHan
- [[F Nwra FOCT 10905-86
(e 8 ﬁ? 1MNpoBepuTE

=3 1'?? 2 MpoeepuTe

<[ 3 MpoBepuTE

% 065 MNepemewweHme

||_"l§Il KpaH-banka onopHas Q=2T1.c.
- By 10 Tapa Q=0,57.c.

UL}

o b T T

PacTounTh oTBEpCTHE AWMameTpoM 72, Boldepsas R 10, yron 20 rpaa. Ao
PacTounTs oTEEpCTHE AMameTpoM 85HY npeaEapuTeEnsHO A0 AWaMETPa [
PacTounTe tacky 0,5%45 rpan. B 0TEEPCTHH AMEMETpOM 34

PacTounTe oTEEPCTHME AMAMETPOM 79H12 oKoHYaTENEHD Ha AnKHY 16,5
PacToqnTh KoHyc C AvameTpa 79H12 no avameTpa 78HS, Bbloeps#MBan v
PECTOYWTE OTEEPCTME AMEMETPOM 78HE OKOHYSTENBHO C MOAPESKON Top
CHATE AETane

¥CTAHOBMTh 33roTOBKY B PACTOMEHHBIX KYNaYKax TPEXKYNa4KoB0ra nNaT|
MNogpezaTe TOpeU A0 YMCTOTHI

ToumTe AuameTp nog pesshy NpeasapuTENsHO A0 AMaMETPa pasmep 94
TounTe AuameTp 103 Ha L=6,5 C noapeskoi Ao avameTpa 109

TounTe dacky 1x45 rpaa. Ha auameTp 94

TounTe thacky 1x45 rpaa. Ha auameTp 109

PacTouynTe oTEEPCTHE AMaMeTpoM 79H12 npenBapuTenEHD A0 AMEMETPE
PacTo4nTh KoHYC C AvameTpa 78 Ao AvameTpa 77, Bblaepsnsan yron 10

PacTounTh OTBEPCTHE AMaMeTpoM 78HE NnpeaBapuTensHo 40 AWaMeTpa

MpoeepuTe ANMHY AeTanu 136 pasmep 40,3
MNposepuTe AvameTp 78HS
MNposepuTe avameTp 79H12

: | Plants | i Partselection | =) Resource Selection | l#/3 Control Characteristics
(i) Information I # Uses | [E] Documentation | o Related | 253 part Allocations | #5 Resource Allocations
Process Plan Selection | '_j Manufacturing Standard Selection | ]

SCao/BTRGLES|0|R (%L 2|24 |H

Name | Long Description of an Manufacturing Capability

= 23 TexHonorneckue nepexods &

~7 OfpafioTka nasnermen (MOC...

(= £ ObpaboTra pesaHuen (TOCT...

t- |3 BanbuesaTb

m

£
[ 3 BpesaTeca
[+ -3 MpasuposaTh
£

E

t-[£3 Aosectn
=} -3 Aonbuts

[# £ BHYTPEHHWE Na3bl

[# 3 BHYTPEHHWE NOBepX...

[ 3 BHYTpeHHWA 5Y6

[ £ BHYTPEHHMIA KOHTYP

=] £ BHyTpeHHMi naz
’_j LonBuTte AonBWTe BHYTPEHHWIA Na3 , BelAEMHHBARA PasMep
’_j NonBute LonbBuTe BHYTPEHHWIA N&3 , BELAENHWEAA DASMEDE]
’_j LonBute AonBWTe BHYTPEHHWIA N&3 , BolAEMKXWBARA PASMEPE COMNACHD Ye. ..
’_j LonBuTte AonBuTe BHYTPEHHWA Na3 , BelAEMKWMEAA PASMEPE COMNACHD 3CK. .,
'_j OonbuTs NonfuTe BHYTPEHHMIA Na3 OKOHYETENEHD
’_j LonBuTte AonBWTe BHYTPEHHWIA Na3 OKOHYETENEHO, BbIAEPHHEEA PasMeEp
’_j HonBute AonBuTe BHYTPEHHMIA NE3 OKOHYETENEHO, BEIAEDHMEEA PAsMEDE!
'_j HonbuTs AonBWTe BHYTPEHHWIA N&3 Mo KOMWPY
'_j NonbuTe OonbuTe BHYTPEHHMIA N33 N0 NPOrpaMMe
'_j OonbuTe AonBuTe BHYTPEHHMIA Nas MpeABapUTENEHD
’_j LonBuTte AonBWTe BHYTPEHHWIA Na3 NPeABaPUTENEHD, BLIAEPHHMBAA PasMep
’_j NonBute AonbuTe BHYTPEHHMIA N&3 MPEABAPUTENEHO, BEIAEDKMBENA PA3M. ..

[ 7] BHYTPEHHIOIO MOBEP. .. =

1 i | 2

=
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CREATING PROCESS PLAN

p B
“2.| Process Plan Explorer [1] : Edit — “ — o E@ﬂ

« Operation resources

IFiIe Edit View Selected Help
ICaE39 0 R BWexWL|oly R

— Recourses uses only

Edit : 0000000019, A.61 (Manufacturing) (Production) (Kopryc ocHosaHns) (7) Information I % Uses | [E] Documentation I o= Related | 252 Part Allocations

i Y

Show Allocations: Enabled L_a] Manufacturing Standard Selection ab

INn work instructions

SR £ | L l#17 Control Characteristics r'Tl Process Plan Selection

Not all MPMLink
resources has
corresponding parts
and ERP items
Resource selection
shows tool storage of
assigned
manufacturing

= E Kopnyc ocHoBaHUA

A

o i T I

||_'§ll’ ToKapHbIA ¢ 4Ty HAAS SL20TEHE

m'-lf 10 PacTo4uTE

1'?? 11 PacToumTe

1'?? 12 PacToumTb

1'3? 13 PacToquTb

15!‘-.* 14 PacTo4iTL

1'?? 13 PacToumTe

1'?? 16 CHATbL OAETanb M YNOHWTL B Tapy

= 15!‘-.* 1 ¥CTEaHOBMTL 3aroToBKY

- T 10 Crew, kynadin 04.7910-4055

]f|:| 20 MHaunkaTop 433050-40/58 (Pocmapk)
]ﬁﬁ 30 MarnuTHas cToika 44100 (Pocmapk)
= 15!‘-.* 2MoapesaTe Topew,

ﬁ 10 WraHreHwprkyne LLLL-IT-250-0,05 MOCT 166-89
]fh 20 Qepwaeka PDIMR 2525 M15

]EI 30 MnacTrHa DNMG 150612-TF IC9025

PacToqMTh 0TBEPCTHE AMAMETPOM 72, Bhlae
PacToduTh 0TEEPCTHE AWaMETPoM 85HY npe
PacTounTe dacky 0,5x45 rpag. B oTEEPCTHE
PacTounTe oTEEpCTHME AnameTpoM 79H12 ok
PacToudThb KOHYC C AnMameTpa 79H12 no ava
PacTodnTh OTEEPCTHE AWaAMETPOM 78HS oKko
CHATE AeTane

YCTEHOBKMTL 3ar0TOBKY B PACTONEHHBIX Ky

m

MoapesaTe TOPeL A0 YHCTOTEI

g Resource Allocations

I
| EﬂPlants | @PartSEIecﬁon |

BSR4 (05 (%E: 2| v|HE

f__] Resource Selection

MName =

£

[E
£
£

= 3 WMHCTPYMEHTANBHLIA cknad_lemas

ﬂ Ipyrna pecypcos - MHoTpymMerTa {chopHan conaHka)

B a OcHacTka Nemas

- s BcroMoraTenbHan OCHACTKE W CNECApHBIA MHCTPYMEHT
g a BcnoMoraTenbHbIE MATEPUENDI

- s KoHTponeHas ocHacTKa

- a MprcnoconeHua (CIeuMansHEIS, YHHEEPCANEHEIE)

=k a PEMYLLMIA MHCTPYMEHT

El a lonosKa

9 s MonoEKa ANA YAaNeHUA

]fh MonoBKa AnA yaaneHua sayceHues 16,5 838610 (Hoffmann)
ﬁ MonoBKa ANA YAaneHMA sayceHues ©16,5 838610 (Hoffmann)
= a lonoBka cEepnUnbHaA

]f|:| lonoexa ceepnneran TCD-103-M TT9080 (TasguTec)

CO py fo rWa rd fro m 1';“‘-.* 3 ToumuTs TouuTb AuamMeTp noa pessy nDEﬂBaDMTE”ut ]ﬁﬁ MonoBka cBepnMnbHanA TCD-103-M TT9080 (TaeguTec)
- =% 4 Touuts ToquTb AuamMeTp 103 Ha L=6,5 C noapeskoi - [T Monosxa ceepnunsHan TCD-110-M TT9080 (TasguTec)
| i b ra ry to p ro CeSS 1:?? 5 TounTe ToumTe hacky 1x43 rpan. Ha auameTp 94 ]]]"j Monoexka ceepnunbHan TCD-110-M TTS080 (TaeguTec)
- % & TouMTh ToumnTk dacky 1x45 rpaa. Ha avameTp 109 - Tt Monosxa ceepnineHan TCD-160-F TT8080 (TaeguTec)

plan:

e Other compatible
resources

#LIVEWORX

=3 15"? 7 PacTouuTs
I 10 MnacTiHa WNMG 080408-GN IC3028
]ﬁﬁ 20 PacTouHan onpaska 540V MWLNR-08W

.
- [ 8 PACTOMMTE

15!'-.* 9 PacToqnTs
= 1'?? 080 KoHTponeHas
([ Mrura FOCT 10905-86

(= 5 1 MposepuTs

1

PacTounTh 0TEEPCTHME AMEMETPOM 79H12 np

PacTouMTs KoHYC € AMaMeTpa 78 Ao AMamMeT

PacTo4dTL 0TBEPCTHE AWEMETPOM 78HE npe

MposepuTe AnMHY AeTann 186 pasmep +0,3 -
3

]ﬁﬁ Monosxa ceepnunbHan TCD-160-F TT9080 (TaeguTec)
£ a MonoBKa cMEHHaR

B s TonosKa Winhosan-Has

23 s TONOBKK YCTEHOBQUHEIE

= a 3eHKED

- [ 3evkep 3P.0030.00

- [E 3eHkep 3P.0030.00

Ll

1

m
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CREATING PROCESS PLAN

* |llustrations
— Most operations needs a
drawing for operator to
understand:
* Machining area
* Tooling position
e Control dimensions
* and many others...

* Ways to create annotations:
— Creo View 3D annotations

— Creo drawing

— AutoCAD drawing
* (over WGM)

— 3" party sketchers

#LIVEWORX

L E\/‘

WORX &
Onepayus 020 - BepmukansHo-cbep/iuibHas § ML
[lepexad 1 [lepexod 2 -2 [Tepexod 3 [lepexod 4 ——®
0 0l
0l 5| @ s 5 Wy L
- . e
@ Ts | 3 ® Y Tarenz D
— P o @) . — L
—t] 23 =]
' 71 Bild L Z |
Z2l it vl s
~ ) ~ ) N imm|Ea )
@ p—— 7 — S
i Z
74 1920 B |16 75 | %
, B |\ 26120 3 | 03| % | g5
R 245
2 |\ 226|400 9 | Q3 | 0| 0%
7 (Bepmums ombepcmue budepxubag pasven 123
2 (beomuimb ombepcmue. buidepxubas pasvep 4.5 m\a1\9r) 8 | 2| 10|44
3 Jenkobame gacky, Beidepxubias pasrep 6 =
4 Hapesame pesdy budepxubas pasven 78 Aurerdbare of N\ VA L Sg | Smo| Ta | Tumk
Modess cmaska| uHcmplry/ M| pn ™| me \pr/ 00\ | rr | e
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CREATING PROCESS PLAN

 Example #1
— Creo View annotation for
assembly operation

#LIVEWORX

Cobparb poTtop cornacHo kaprte banaHcupoBkn
rMN40T7.14.24.000 K.

l_I\/E\~ /
WORX 15
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CREATING PROCESS PLAN

 Example #2
— Creo drawing for
machining operation

#LIVEWORX

LVE /)
WORX 15

L 4

50O IRk

flich
1
o,

Dain ~ Komnonoeka Tabnuua AHHOTALMK

k : -i-« HacTpoiiki cpeasl 3ckusa
e s

Buibop CeTra e
ofnerTa | yepTexa 1, Lens

HacTpoiiku

B & @

¥ [epeBo yepTexa ﬁ L

NMuet 1 na 030_4.DRW
L VIEW_TEMPLATE_4
¥ OfbekTel uepTexa
3, Toukm (1)

¥ [epeso wogenu - - Lﬁf - 54:‘] -

GD40T_01_01_014_PRG ASM

F7 NC_AX

£7 NC_AY

F7NC_AZ

2 NC_AXYZ

[[J GD40T_041_01_014_REFPRT

26 ACSD

1 GD40T_01_01_014_WRKPRT

3 TOPPER_TNL120

26010

o APNTA

3 OP010 [TOPPER_TNL120]

A~ MNPOCANE TOYEHWA 1 [Mpodune ToueHnA]

A« MIPOCUIE TOYEHKA 2 [Mpodun ToyeHms]

~J STEP 1: TORC_DIAM_KAK_CHISTO_01 [OP010]
3 YOANEHWE MATEPWANA id 5604 [STEP 1. TORC

2 020

o APNT2

v

v

v

v

L= ,‘
d MapameTpHyeckoe pucoBatne %

3NeMEHTbl ynpasneHina ~

030_4 (AkTHEHBI) D)\projiTypGuna CKE3Tan 2\etann\KapTe Hanagku Creo, TokapHelel030_4.drw.1 - Creo Parametric

Mepexoc HACNEQOBAHHA Ananuz Mpocuotp HHCTpyMenTE Bug

'-‘ BcnomoraTensHan NUHWA \ TNnHua Q 3nnunc ¥ &_ 3akpyrneHue T i —| - [paHnua 4-}‘ t[: % )/ T_‘%
-:::- KOHCTRYKT. DKPYHHOCTD @ OrpyrocTe M Cnnaiin ~ ;/' Tacka 1 ~!- PazaenwTe B nepecausHmn I‘\ L " 'n;
. ' CTune CTune Mpynna
aT ):‘ Nepexpectbe :\ﬂyra 5 > Touka L Kpomka * " PACTAHYTE '7_| ;h TEKCTE NHHMM = yeprexa L]
CosgaHne acknsa OTceyn ¥ NpaeuTe TopMar v pynna
) T
O & e @ o, TOT -8 gapea 7
Auda,
e [ ] \ |
flada, | \ \ |
[ 2 7
Fazpadomas
[nghenin {96EF FALOT01010%
T KOHm,
[Liex [ 55 | AM | Gep)
Hkonm [solaz]  lorang

Kapma ronadky cmamka Topper TM 120412

8375

Ha poozpammy N° 0007

K3 |Kapma Hanadsy Gng cmakod © 919

[PEACTARAHA - [anfine opedrm

AT ASSEM WM - GO4OT_O01_CN_OT4_PRO- PASMER - A4 ACT 113 2

+  Muct1 TNuct 2
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CREATING PROCESS PLAN G

 Example #3
— AutoCAD drawings for
machining operation

#LIVEWORX 37
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CREATING PROCESS PLAN

* Work Instructions
mechanism

— WI = process plan print
form

— Uses on workshop during
production and control
process

— Uses Jasper iReport
template and Java

— Uses during process plan
review and release
process in Windchill

— Prints out (during its
workflow) and provides to
workshop
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QUESTIONS 7

Dmitriy Balaganskiy
Design Automation Manager,
Borets International

Balaganskiy du@borets.ru
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