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OMNEX SYSTEMS

Inspired by

Omnex Systems is inspired by Dr. W. Edwards Deming and Greg Gruska

Headquarter

Michigan, USA

Development Centers

Michigan USA
Shanghai, China
Chennai, India

Enterprise Solutions

APQP/NPD Solution

APQP & Functional Safety
Solution

IMS / QHSE Solution
Supplier Quality Solution
Audit & Compliance Solution
Enterprise Quality Solution

Industry 4.0
Solution

About Us

Omnex Systems is part of Omnex Inc,
specialized in Develooment & Implementation
of Enterprise Quality Management
Solutions across the Globe. Inspired by
pioneers of Quality Experts at Omnex, Omnex
Systems solutions help customers realize their
business & quality objectives through Best in
Class software and first time right
implementation process.

Customers

IIOT 4.0 Solution | 500 +Customers Worldwide

PPAP Reviewer including Many Fortune 50
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9 History of Omnex
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y

Founded in 1985
Headquartered in Ann Arbor, Michigan with offices in major global markets

In 1995-97 provided global roll out supplier training and development for
Ford Motor Company establishing offices in Latin America and Asia

Headquartered in Ann Arbor, Michigan with offices in major global markets

Former Delegation Leader of the International Automotive Task Force (IATF)

Served on committees that wrote QOS, 1SO/TS16949, ISO9001:2000, QS-9000 and
it’s Semiconductor Supplement, ISO IWA 1 (ISO9000 for healthcare)

Member of AIAG manual writing committees for FMEA, SPC, MSA, Sub-tier Supplier Development,
Error Proofing, and Effective Problem Solving (EPS)

On the ISO writing committees for ISO 9001, I1SO 14001, ISO 45001, and I1SO 13485
SME for AQP and PPAP to International Aerospace Quality Group (IAQG)

One of the first to fully integrate Lean and Six Sigma

ISO 9001-certified for training development, training delivery and consulting

O M N E X H Www.omnexsystems.com
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AMERICAS

WORLDWIDE OPERATIONS USA - Ann Arbor, MI, San Jose, California

CANADA - Mississauga

MEXICO - Oaxaca
COLOMBIA - Bogota DC

BRAZIL - Sao Paulo

EUROPE
GERMANY - Berlin, Gosheim
FRANCE/ ITALY - Paris
EASTERN EUROPE
Y POLAND, RUSSIA, HOLLLAND,
EMPLOYEES / e VLAY o B CZECH REPUBLIC, HUNGARY,
FROM 26 ' '
NATIONALITIES

ASIA-PACIFIC

- : e ) ) . ) INDIA - Chennai (Asia Pac HQ),

WORKING IN wy . ’_ s B : ?. S . { : -. Pune, Delhi, Vadodara Bangalore
OVER 30 ' " Y \ o ' & T CHINA - Shanghai (Far East HQ),
COUNTRIES T h : 4 g - i Guangzhou, Wuhan, Chongging, Suzhou
A Ry R NS,  THAILAND - Bangkok

- : ] UAE - Dubai
SINGAPORE - Singapore

SERVING
MALAYSIA - Kuala Lumpur (Rep)

35,000
CLIENTS

SPID - Korea

Q International Headquarters Q Regional Offices Q SPID, Korea : { #1803, 145 Gasan digital 1-ro, Geumcheon-gu,

: Seoul, Republic of Korea (Zip Code: 08506)
O M E’exal e Delivery AssociMWW-OMnexsystems.com
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[&] BOSS & AQuA pro

product reali lancn software
Top management in

implementing
customer-focused
continual  improvement
nd tracking performance

Manages your APQP Process
and documents including
DFMEA, DVPR/Test Plants,
Process Flow, PFMEA, Control
Plans, Checksheets, Work

Instructions, PSWs
Audlt pro

nanagement software

APQP/PPAP

=] MANAGER
Risk Management, Program
Management, APQP/PPAP
Internal use, PPAP
management Suppliers,
Change Management

Allows you to plan, schedule,
conduct and close audits online,
making a truly paper-less Audit
Management tool.

N Requirements
F lowdown

rerreert foweow

involves  establishing  and
maintaining agreement between
customer and developer on both
technical and non-technical
requirements.

@ Inspectlon
Control

Quality control inspaction
Manage your In-Process,
Incoming & Outgoing

inspections
- ¥y HRpo
v’uwncc)oc‘w-

Manages employee training
and competencies, and aligns
business  objectives  with
employee objectives.

%blem solver

manage your problems and incidents
Manage and solve Problems
through the use of integrated
Problem solving tools.

M MSA pr pro

measurement system analysis
Manages your gages and performs
all MSA Studies - Bias, Calibration,
GR&R, and Stability Studies for
Variable and Attribute gages

Automotive
QMS

/@ TPMpro

squipment maintenance

Manages Total Productivity
Maintenance  of  your
plant(s). Address all TPM
requirements.

[% Document pro

managament woftware

@ Functional Safety

Managing  Quality,
environmental and HS
management system
(documentation
management}

Manufacturing Controls and
Traceability of ASILs to
Control  Plan, Inspection
Plans, and Inspection Sheets

www.omnexsystems.com
Copyright © 2019 Omnex Inc. All rights reserved
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Solution 1 : Enterprise APQP & Functional Safety Solution

%)

Managing integrated
APQP/PPAPs, Safety Plans, and
Safety Cases for organization
and suppliers

Top management in implementing
customer-focused continual
improvement and tracking

. performance
Enterprise APQP &
Functional Safety
Solution
Manage your Voice of Customer &
Requirements through out the
System, Sub-System & Components -
functions, requirements, and
characteristics

Conducting integrated problem
solving for internal quality,
external quality, suppliers etc.

Manage your gages and performs
all MSA Studies - Bias, Calibration,
GR&R, and Stability Studies for
Variable and Attribute gages.

Manufacturing Controls and
Traceability of ASILs to Control
Plan, Inspection Plans, and
Inspection Sheets

Linked DFMEA, Test Plans, Manage your In-Process,
Process Flow, PFMEA, Control Receiving & Final
Plans and Work Instructions by inspections

Product and Process Families

. N E - www.omnexsystems.com
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Solution 2: Enterprise Integrated Management Solution

|

Training management and
objectives deployment from
Corporate to employees

l

Managing Enterprise QMS (ISO 9001
and ISO TS/IATF 16949) including
Functional Safety Management
System processes (ISO 26262)

|

Top management in
implementing customer-focused
continual improvement and
tracking performance

|

Integrated Audit Management -
ISO TS/ IATF 16949, 1SO 9001, AS
9100, 1SO 14000, CMM, CMMI

|

Conducting integrated problem

solving for internal quality,
Management external quality, suppliers etc.

Systems

fhage your gages and performs all

MSA Studies - Bias, Calibration,
GRE&R, and Stability Studies for
Variable and Attribute gages.

Manages Total Productivity Maintenance
of your plant(s). Addresses all
TPM requirements

N X ° Www.omnexsystems.com
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Solution 3 : Supplier Quality Management Solution

U —

Supplier
SCAR Metrics

(Supplier
Corrective
Action) & Issue
Register

Supplier
On-boarding

SUPPLIER
QUALITY
Supplier MANAGEMENT Supplier

Audits APQP /PPAP

Supplier

Recelvmg Documents &

O N X www.omnexsystems.com
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' Challenges using Spreadsheets & Silo systems

x Lack of linkages of documents from Design to Shop-floor.

x Lack of Re-use of information from previous Launches.

x Lack of Standardization and Discipline.

x Unable to Report and Analyse FMEA.

x Reviewing the changes in the Documents.

x Manual and tedious process of Revision Control & Management.

x Distribution Control of Documents.

x Lack of single window to manage APQP, PPAP Projects & Deliverables.

x Indirect Challenges like facing Audits, Compliance to Automotive
Standards and more... ’

N EX ° Www.omnexsystems.com
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Enterprise APQP Solution n

VOC/Requirements Block Dia, DFMEA, Test Plans Process Flow, PFMEA, Inspection, FAI & PPAP

Control Plan
e

I
e e A
- et
,...-hr- -y .-

Dashboard / Continual Im ement

Copyright © 2019 Omnex Inc. All rights reserved 2019 SPID CONFERENCE



Project Summary (Advanced Reports)

Dashboard

Summary

5

Projects

Percentage of Completion

On Time

Planned Vs Actual Utilization Tabular Data

Risks

Mo: of Risks

Color by:
OnTime
[ K
o7
06
ok
4
92
@0

102%  7om

3 3
- - 2

EngineProgram... PPAP Engine Pr... SpeedSensor.. Bleed valvesen...

O

Project Mame

Quality of the Event

Color by
Priority Rating
@ ‘“Very High
@ High

) Medium
@ Low

@ very Low

Resource

Color by:
Cuality

@10
®:
o7
o]
o5
®:
@0

Color by

Rating

@ MotStarted - Schedul. ..
@ At Risk

@ Resource Available

@ On Plan

@ Deliverable Not Started

Www.omnexsystems.com
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Project Summary Reviews

—
—

APQPF/PPAP
MANAGER

Project Information Project Details Forecasted Target
Project Name Engine Program Delta Hawk BMX500 Approval Required No Status Active
Site Corporate Approvers NA -
Defiverable Summary
Pillar NPD Schedule !
Project Groups Default Actual Sta
Deliverable Name Duration Percentage  Start Date  End Date Status Resources Budget Actual Start Date Actual End Date Baseline Start Date
Priority Probability*Severity Project M;
© ase 1 Pn 30d Oefine Program $3.00 Days ‘?:\ 10/16/2018 12/07/208 in Progress Abave Bodget 10/17/2018 NA 10/ 1472018
° Voce of the Qustomer 4.00 D . 100% 10/1672018 112018 Comgpleted Above Budoet 10/172018 QU0/2019% 11472018
Progress Bar
° Markat Research 1.00 Day . 100% 10/16/2018 1142018 Comgleted Ryan Pater Abive Budget QUO2019 01/02/201% 11672018
1009
© restonical Warrasty and Quality Information  1.00 Day . 100% Wwizole W/17/2018 Completed Prem Prasad Weh in Budget 11772018 W20 1172018
b © Team Bpenence 2.00 Oans .100'» WiK2018 101972018 Completed Karen willarns  With in Budont 0/1872018 11972018 11872018
804 © Buuness PaaMarketng Strategy 30000 WO 202018 172272018 InProgress  Ryan Peter adove Budget  0L/O42019 NA 17202016
70« © Produc/Process Benchmark Dita 3.00 Doy . 100% W22018 19272018 Congheted Karen wilsrn Above Budget 172372018 WYV2772018 12372018
a0 - ° Product/Process Assumptons 4.00 Oavs 0 100% W/28/2018 INIV2058 Completed Ryan Petes Weh n Budoet 107202018 way0is 10/282018
Risk(s) (2) Meeting(s) (2)
5 -
+ y Kb Mewt
40
Risk Catogory *  Risk Ratsed Date Ratsed By Tmpact Meeting Subject 4 Delverable Name Meeting Date Meeting Time
20 4
© Benefts The Dusiness benefts are nt Quantfubie Paren wilkarm ] Market Research Markat Research V02019 07000800
204 © dudsat The project exceeds the budget allocated ad Seamh ® Producton Part Approval Produchon Pat Aopeovl 011672019 09:00-11:00
10+
")
*]
Showing 110 2 of 2 ertries Showing 110 2 of 2 entries
W Phase 1 Ptan and Define Program M Phase 2. Product Design and Developt
B Phase 3 Process Design and Development I Phase 4 | Product and Process Vi
B Phase 5 Feeddack Action(s) (4)
NEX i
C Action Name *  Source Name Resources Status
SYSTEMS opy
= Communcate wiely, Conmult widely 20d kstan 10 the reDontes you gt L The Dusmess bonefits are not Quantifiable Karen willam Nt Started




Configurable APQP Desktops = {acr

Brad smith
09/09%/2016 7:01:12 PM
#* EwdMe
Quick Link © New (# Activities (7 Dashboards Today Task + Overdue Tasks (17) B x
&, Actions
- Review and Sign-off . UPPAP 1509679 -....
[i¥ Calendar My Dashboard = late by 189 days
o Routes F —— Closure of all inter ... Engine Program ....
. P ?‘ﬁ mj’ EEI _ late by 45 days
g More Options it ASQR signoff PPAP Engine Pro....
APQP Tracking Matrix Al ey
New Risk! (19) e 7t Monitoring and revie.... Engine Program ...
late by 35 days
Engine Program Delta Project Completion through Phases [(5 Release Production C.... Engine Program ...
Q awkBMX5. . Low Iate by 2 daye
Sohedule = Phase 1 :Plan and Define
) Program
@ Engine Program Delta Phase2: Product Design and Projects (53) B x
Hawk BMX5._.. o Development | Applicabe
Dieliverable for Product Design)
. i © Engine Program HOSE X&6000
[0) Engine Program Delta L E’;,?i?j;ﬁ;‘,ﬁ?s’s Pesignand ng ) d
Hawk BMX5.... g Phase 4 :Productand Process ©  position route test
oo palidation Inner Bearing and Race-JBBKS27
) . © Inner Bearing a
© PPAP Engine Program e Condtnc, Assssmon
HE!‘UIC HX5.... ¢ SIDE COVER-JBEBESZT00
© BOTTOM PANEL-JBBKSZ2700
Requests Needing Approval (3) B X © FRONT GATE OPEN DOOR-JBBKS2700
¢ MOUNTING SHAFT-JBBESZ700
=) Sample Product PPAF Engin....
Templ.... © RFAR GATF CAP RINGS-IRRKS2700
waifing since 46 day=
ﬁl Part Submission PPAP Engin Upcoming Meetings (0) x
waiting since 45 day=
I T T T (" T T Bl r=ar=rs




APQP/PPAP
Track APQ Projects Deadlines, Documents, Quality & Resource =] ViANAGER

Od e px®I D HCEEQO WE e E Ve o0 kdPOELsr i iidbebe DEERESG®

Deliverable Clipboard Formal Configure Froyect : Engine Program Delffta Hawk BMXE... Print/Export Havigate

W.B.S. |Notifi Deliverable Name Sch. Start Date Sch. Finish Date Dec 2019 i 2021 _
j | | | 2?_23|29_3ﬂ|3l_1|2_3|4_5_6!?_E g

1 ~ Engine Program Delta Hawk BMX500 11/01/2018 11/01/2019 1~

1.1 v } Phase 1 :Plan and Define Program 11/01/2018 01/04/2019 e

12 |v + Phase 2: Product Design and Development ( Applicable for Product Design)  12/27/2018 03/05/2019 1 [PESSSNNNNNNNN——————

121 |« TGW/TGR in previous designed parts 12/27/2018 12/31/2018 w | —1arad|w Hudson

1.2.2 -] I Prepare Product design input information sheet - 12/31/2018 I 01/07/2019 I iu _Bradl

1.23 v - Identification of Spedal Characteristics (SC's) indudes Customer designated 5C's - 01/08/2019 - 01/11/2019 1 1{. . =
Lo eV auire ranne AUl LU UG | DULpul Lo Ui — FUUTLIO al LA uiiimsiness HPp

Number pesources Quality On Time

(=) 1.2 Phase 2: Product Design... m - 2
1.2.1 TGW/TGR in previous des... [ B - 13.00 100
1.9.3 Prepare Product design ... el & -- — &'
1.2.3 Identification of Speci... B = - 11.00 - 2

o prepare Block diagram a... [ | Design FMEA Referenc.... Design FMEA Out.... @ | B - 100 o
Design FMEA Template

175 Prepare Initial (Draft)... ! bt - - &

198 Prototvne Ruild and nar... [0 Prototype Build and .... Prototype Build.... k¥ [ I 1200 100 .

E OMN EX www.omnexsystems.com
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APQP Project Status

=Y APQP/PPAP
—J MANAGER I

0 5@ P X . D DCEEQOBEYE e v FOEH2 AL se® DEEBI;O®

| Deliverable Clipboard Formal Configure Project : Engine Program Delta Hawk BMXE... Print/Export Nawvigale
Aug 2019 Sep 2019

Deliverable Name Sch. Start Date Sch. Finish Date , ' =

| W.B.S. Notific

Engine Program Delta Hawk BMXS00
Phase 1 :Plan and Define Program
Phase 2: Product Design and Development ( Applicable for Product Design) 12/27/2018
Phase 3: Process Design and Development
Phase 4 : Product and Process Validation

Pilot lot trial - High volume production trial as per customer requirements
Tool commissioning and final tool buy off

Product Testing (endurance and life oyde)

Process Validation and release of process documents for production
Measurement Systems Analysis

Preliminary Process Capability Study

Packaging Evaluation

Review and updation of all PPAP documents as per Customer requirements
Update and review of concern matrix [ problem follow up sheet

PSW sign off

Release Production Control Plan for SOP under Initial supply controls
Process verfication Sign-Off by OFT

Prepare TGW & TGR for running

11/01/2018
11/01/2018

01/11/2019
08/22/2019
08/22/2019
08/28/2019
09/04/2019
09122019
09/18/2019
08/28/2019
09/04/2019
08/28/2019
08/30/2019
09/03/2019
09/25/2019
09/28/2019
10/02/2019

www.omnexsystems.com

11/01/2019
01/04/2019
03/05/2019
08/22/2019
10/04/2019
08/28/2019
09/04/2019
09/11/2019
09/18/2019
09/25/2019
09/04/2019
09/11/2019
08/30/2019
09/03/2019
09/11/2019
09/27/2019
10/01/2019
10/04/2019

EM S S‘p‘l‘d Copyright © 2019 Omnex Inc. All rights reserved
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Brad smith

Jim Johnso
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Williams Karen
e :
Williams Karen
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= APQP/PPAP

APQP & PPAP Project Templates =l MANAGER

APQP Projects

- = =
) — . PPAP Projects o
' EREL ) PN
[ Deliverable Deliverable Name Sch. Start Date Sch. Finish Dat{awk BMXS5...
W.B.5. Mot * UPPAP 1509679 - Ejector Control Valve 12/03/2018 04/05/2019
4 | ] | 4] | Fi | E:
Released Production Drawings 12/03/2018 12/08/2018
1 * Engine |
SPDY/SMD and 51 sheets (Technical data) 12/08/2018 12/18/2018
1.1 ¥ b Phase
Production PO and Demand Fulfillment 12/18/2018 12/24/2018
1.2 ¥ b Phase
Design Failure Mode and Effects Analysis (DFMEA) 12/24/2018 12/29/2018
1.3 b Phase
Procass Flow Diagrams 12/29/2018 01/03/2019
1.4 b Phase
Process FMEA 01/03/2019 01/12/2019
1.5 * Phase
Process Control Plan 01/12/2019 01/31/2019
1.51 E 4 Pha
Process Readiness Study 01/03/2019 01/04/2019
1.5.2 Mor
Initial Process Studies 01/04/2019 01/11/2019
1.5.3 Cloz
Measuremeant System Analysis Studies 01/31/2019 0z/08/2019
1.54 |w# Preg
Engineering Frozen Planning/Source Approval (EFP/ESA) 02/08/2019 0z/058/2019
1.5.5 v Cus
Dimensional Report (incdudes A59102 forms 1, 2, 3) 02/08/2019 0Z/14/2019
156 |v# Proj
Production Verification Testing (PVT) 02/14/2019 02/19/2019
Special Process Approval and Mon destructive Test (NDT) 02/19/2019 02/25/2019
Material Certification Documentation 02/26/2019 03/05/2019

N E . WWW.omnexsystems.com
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Drawing in DISCUS

2521 BASICI

noPart LCATPat/PHT

1. SCOPE

11 PBurmposs: Th= specfication covers the process and requiran
ing (GTAW), Gas Metal Are Welding (GMAW ), Plasma Arc We
Welding (SMAW), and provides for the classification and grading

12 Appicshility: Thiz spacification applies to manual, semiau
welding processes as applied to the following matenak as delne

MATERIALS = GRO
Carbon and iow-alloy siesis Aa
Steinless steeks lAa
Nicke! aloys A &
Aluminum slloyz v
Magnasum alloys v
Titanium afloys Vi
Cobalt alloys Vi

1.3 Clsesificafion: Fusion arc welds shall be specified as one of
1.3.1 Clasees shall be based upaon the inspecticn requiremente |
TABLE |. DEFAULT INSPECTION FOR EACI

Clase A Visual Penctrant or Magnefic Particie '
Required Required

Clasz B Visual Penctrant or Magnefic Particie
Required Required

Claza C Visual Not Required
Required

1.3 1.1 Filet welds shal not be specified Class A
1.3.2 Weld end product requirementis ehall ke inepected to the
1321 Al Class A welds shall be Grade 1.

onn B sxcldo abhall bo Meado 4 0e>

1
Flatress <= 0.1 mm 127101 omoPart1.CATPart/PMI Illus. 01d 1 v
Partl |Radius - Bazic = 2 mm R2{REFERENCE} ScomoPart1.CATPart/PMI Tllus. 01c 1 Minor | &
Partl [Peroendicularity <= 0.15 mm 11 10.15]A] ScomoPart1.CATPart/PMI Iles. 01F Meesuredin...| 1 Minor v

CONFERENCE



l Data Import from Drawings

=

Aqua Pro - Aqua pro

e Exportto e Convert Excel e XML to
Excel to XML Characteristics

. N E - www.omnexsystems.com
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Master List of Characteristics

C C - U . C C U C C U C C C
Owner Mame Description Is Charac| Characteris CRITERION Tolerance Metric | Include
Product? | teristic | fics Class in
s Type Prompt

RR Seat Assy TEB-01 TBCA Part Humber x Per Receiving Process x
RR Seat Assy TE-02 Packaging Condition x Per receiving process x
ER Seat Assy TE-03 Ag Supplier Inspection Critera X Material Cerification X
RR Seat Assy  TB-04 Mo felt Attached X Mot allowed X
ER Seat Assy TE-03 Mot cover frame edge completely X Mot allowed X
RR Seat Assy  TB-06 Mizsing Eolt X Mot allowed X
RR Seat Azssy  TB-07 Mo RE frame on Cushion Frame X Mot allowed x
RR Seat Assy  TB-03 Mo AB on seat X Mot allowed X
RR Seat Assy | TB-09 Cross thread tightening X Hand Start 2-3 furns X
RR Seat Azssy  TB-10 Wrong AB X X
RRE Seat Assy  TB-11 Mizsing Mut on A/B X Controlled Count X
RR Seat Azssy | TB-12 AB Module Failure X x
RRE Seat Azsy  TB-13 Damaged A'B WH X FH x
RR Seat Agsy TE-14 Mig=ing nut on belt retractor x x
RR Seat Agsy TE-15 Belt retractor failure x x
RR Seat Assy TE-16 Wrong Target Torque x 6.00+/-1.2Nm x
RR Seat Assy  TB-17 Ot of standard torque X §.00+/-1.2Nm X
RR Seat Assy  TB-13 DC Tool Eroken X FH Red Rabbit X
RR Seat Assy TE-19 Missing Damper x x
RR Seat Assy | TB-20 \Wrong parts (50-40) *x *
RE Seat Assy  TB-21 Missing nut on buckle X X
RE Seat Assy  TB-22 Buckle failure X Dropped, not allowed X
RR Seat Assy TE-23 Buckle harness damage x x
IDD Toat Acour TR 74 Wilrnnm farmat frormoa T AN k4 RALD 2Nklen '

OMNEX

SYSTEMS

spid

www.omnexsystems.com
Copyright © 2019 Omnex Inc. All rights reserved
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Requirements Manager / Flow Down and Risk Analysis

DASHBOARD

All requirements in FMEA?
All requirements tested?

Process Flow

N X H www.omnexsystems.com
_ SYSTEMS Copyright © 2019 Omnex Inc. All rights reserved

2 <« — — — — | Allrequirementsin PPAP/FAI?
r Links SFMEA/DFMEA Indicated via color coding
Linkages to
DVP8|¢R <
(Test Plan) system
Cause and Effect
Relationship
As per Bill of c
Materials omponent
(BOM) DVP&R Cause and Effect
(Test Plan) Relationshi
DVP&R
(Test Plan)
Cause and Effect
L (Requirements decompose to characteristics) Relationship

2019 SPID CONFERENCE



ice of the Customer Flow down

Number q Allocate to Element
e Requirements Tree
Functons ‘ vy Of 1200N of thrust 4 Burner Assembly
Reguirements
VOC-0010 | rawres Fuel Transfer Assembly
Requirements Tree e — .
S Fuel Transfer Assembly 0 and 1200 in3/seC| ¢ a3 Inlet System
R (Jet Engine Minimum tubing Transter )
Prevest Uniniamdad igriion i B hould withstand
e Provide sensor soengine doe The FTA vwall transfer the Fus it <] Combustion System
Design FMEA c(CldG‘HY [)
roeoes A Fuel does not transfer Quick enough <hould withstand
VOC-0020 it 4 Turbine System
Provide enough Airflow j 3
ot e ransfer Fuel combustion chamber d e should withstand
(h'ovidehea-rm mater — it 4 Compression System
g“ﬁ::md‘hm“ { Jet Engine S | h1 The FTA shall transfer the Fuel to the Engine b
- Provide propulsion on Demand gine does not ignite
Provide propulsion on Demar > 1" Fuel Transfer external to Chamber )
VOC-0030 Prevem| provide a maimum <] Engine Sensors System
demand of 12009 s'rwidtladamwmnflzﬂnﬂmmon 1 [
eman
. Jine powers to
VOC-0040 Ensure ———— ades Assemly T4p 4 Engine Sensors System
#" et Blade dearan
Prevent Unintended ignition b The;ad hEL:jd — 4p >
va;gemsw soengine does not ignite € should clear the housng
o .
jié; engine re Blade scrapes housing
. . o
Blade length consistent 4dp
The Blade should all be the same
Blades out of Balance

WWww.omnexsystems.com
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VOC - System

Topic Element : Aircraft Seating System 7535 Active Document : Voice of the Customer

vorceorthe cust \/OC Flowdown Functions & Requirements (System to Sub-system)

VOC — Sub System

Topic Element : Food Table Active Document : Voice «

Voice of the Customer

(aad| pee VOC Flowdown Functions & Requirements (Sub-system to Component)

(] Numbe_ - - - - - s e e . - - . -
Topic Element : Food Table

[] VOC-FTt Voice of the Customer A

E Requirement Flows Down

WOC-FT(
N [ ] Element Food Table @
Function Pull and Push the food table
] VOC-FT ] @
Requirement Requirement of Pull and Push the food table.
L +F | [ +R | [ -D |
[] VOC-FT( ] @

- &% Cup Holder Assy

- &% Foam Assy

[] VOCFT 0 [ & Table Latch Assy o
=-+] F To deploy or engage the table.

[] VOC-FT0006 Description of VOC-ET0006 sNall De anie 10 assempie Very & | Kequirement of 5Nail 08 a0l i |« Foam Assy @
asily. e to assemble very easily.

E ()MN ]:X H Www.omnexsystems.com o
-~ S Y S§
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et Engine

Y

Failure Tree

e_ccidmtal?

-~

Provide enough Airflow
AT input between 1000 to 12

(Provide heat-resistent mater
Combusion material should v
Eeqrae Farenheit

I'.Ii;'ll'n:ﬂ.-'n:h! propulsion on Demar

ide a madimum of 12001
‘Pemand

Provide sensor soengine doe [l

P ¥ Unintended igniion Topic Element : Aircraft Seating System 7535

Producti Aircraft Seating System 2535 DESign FMEA
Function Functicn Function |Requirement Potential Failure Potential | Sev | Action Det Class Potential | Occ | Preventive | Detective | Det |RPN|Recommend
Group Additional Failure Mode Effects of Description Cause Design Design ed Acfions
Mode Additional | Failure: Sev {s¥Mechanis Controls Controls:
mis) of Det
Failure
Functional |Each seat, berth, The zeat Seatlsnot |9 In 10
Fequirement safety belt, cannot airworthy-9 consistency
= From harness and qualify the in the
Requirement adjacent part of Head composite
s Flowdown the aeroplane at Impact of Seat
and S0 each station Coriterion Back and
26262 designated as (HIC) Test too much
occcupiable during deflection( &
taxi, take-off and to & inches)
landing must be of seat
designed zo that a back Mot
person making robust
proper use of enough
these facilities will
neot suffer serious
imjury in any
emergency landing
as a result of the
inertia forces
specified in C5
25561 and C5
25.562.
M WWW.omnexsystems.com
s 2019 SPID CONFERENCE
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Design to Shop floor automation

Dynamic Linkage of Documents

4

Connects

AQuA pro

product realization software

Design FMEA
s R T T ] e gy ) D ES I G N to
] EEFrrr i1nAse Fral. ]
i DVPER (0] oor
skl
B CeaTel I KT b 1y & Y el Pl [ T.0 ) [T D
s DCPSPIzE AgEs 221993 ocuments
prsmmby plarly || —
= -~ - Producti Integrated oy L
Fundtion | Pl 04242008 ——{  Process Flow -
o P _— i Ll ]
P19 7
mm” Operation M = = =— —_— . —
[ n“““u Assnmbly plarks Num| Descriptid POTENTIAL
reree) — FAILURE MODE AND EFFECTS ANALYSIS
pries e Bimaes 10 |Receiving (PROCESS FMEA) FUEA Humeer
Ly INSpection| yem ntegrated Frocess Freparsd By
Fancl
Model Year(s)\Vehicle(s) — ~onTAAL N A o ""
2'1E Storage | T Xeffloeen SEIERT Tile  EMERELFAES Work nstruction for the o—
Step Part Numioer Latest Cramge Lant assembly of Coupler Shank —_—
D it 2011 8 AR AT ORANN Bardadns i el of Coupke Bhat
e Descripmon Fuspans:
%’1_1} 10 Receiving / Integrated e .._“.)'r"L‘A“: B ;.m:m.l Hr‘:\- o soniles b otinchon s ||
Inspection ‘SuppllereiE ‘Suppler Cooe Dascriston = - i .
20 [Cold Form ' ' s
am: —_—
Op%|  Op lame Tool Fevtieaom:
Number | Units | Hame iR AP B A SNET " RO Wote: Red stion
{talie fonts are Oritical Gomtro! Staps) ement ———|
[0 Size
10 |Receiving/ I_HHH‘ “l»_ *_""k LR Work
Pictures Explaination Sequencas
30 |Ingpection = Veckofboct indoes s sty keI
[7] @ J—
Tachared raterih e repey Termmnate AN prockats
4 B ek v el e
« B dutase, i hows D8 TORTEELENGS RO
- et e ‘h-rwtolmu‘lncuwr'm-wnmmwmm
E u N E’;‘.‘.‘.'.. feres
35 [Tranzfer bf M "“"““mw.m‘“‘“m"
- ‘“-‘—’— . E-m-a..m.'mrmmn-mm e ——
HI—LU B procuned bom iocsl secusces and TErechisen
COTNJESTET &l i c I % il wi s e g iyl iy -
= B Tk LA PR BRI RN MERIATES.
v B dusiien, ared hir St Tuahnatod e,
- ——— - mr-:uo: “arhoded arersy” (B enengy reouined ko produce snd et
40  [Spling Punch |operator- lac : .
attention: imp T s | | — ) |.......| = | =
setup; prematy o M = -
wearout, excessive e ucncios [ et i [
machine variation [ . P il el
. " . e B . [=™
E0 |CMC Turning |operator- lack of e i e R
Center attention; improper @ e TR e
zetup;premature tool ]
wearout, excessive | e
Trguble
- :
www.omnexsystems
Copyright © 2019 Omnex Inc. Al
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' : : . AQuA pro
Process & Design reuse — using Product Families é‘ pmdumeahzatm software

Documents e
Global Tables 1 e
Func
. Documents [Funct
—|| Famil und
Y ) Tables ) v
. . Sub
Creating Design and {Famity 1 Documents
Process Documents using ' Tables
Inheritance
|| Final > Documents
Part # Tables
Sub
———| Family 2 Documents
Tables
L4 » <

MN 1 www.omnexsystems.com
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Family of Parts - Inheritance

FAMILY

é‘ AQuA pro

prc:-duct realization software

IW SUB-FAMILY

PROCESS Process Flow
# Description Symbol =3 X
10-5 Receiving Inspection Decision Production Item IR - Seat Assy 700
PROCESS Process Flo PA RT #
10-10 Put felt sticker on frame | Operation # Description Symbol

10-20 ?engmen 60% RCx | Operation
B

Only

10-30 / Pre-tighten A/E bolt LH | Operation

Sub-Family specific
Changes

e Changes specific to Family, Sub-
B Yy  Family & Part # highlighted

Process Flow

Production ltem FO0-2-100

Production ltem T00-X-100 Process Flow

h— PE—

/ '
[ e omemien

Copyright © 2019 Omne




' Design & Process Reuse — using Segments (Libraries)a

PROCESS
EXAMPLE

Manufacturing

Receivin

Mill

Drill

Heat
Treat

Grind

[
- i

Assembly

Ship

Process
Libraries

For each Process,
create PFD, PFMEA,
Control Plan

Www.omnexsystems.com
Copyright © 2019 Omnex Inc. All rights reserved

Product A

Product B

Receivin

Pack

Assembly

]

AQuA pro

product realization software ﬂ

Pick the Process you need from the
Library

Product C

Receivin

Heat
Treat

Grind

Pack

Polish

Ship

Ship

2019 SPID CONFERENCE ‘



AIAG VDA FMEA SOFTWARE

FAILURE
ANALYSIS & RISK

MITIGATION

RISK
COMMUNICATION

PLANNING & PREPARATION

STRUCTURE ANALYSIS

Subject

DESIGN FAILURE AND EFFECTS ANALYSIS

DFMEAID Number-

FUNCTION ANALYSIS

FAILURE ANALYSIS

RISK ANALYSIS

OPTIMIZATION

RESULTS DOCUMENTATION

www.omnexsystems.com
Copyright © 2019 Omnex Inc. All rights reserved

Model /Vear Platorn DFMEA Revision Date: 272019 Scoutty Classifain:
FMEA Team: Design Team Mark Sebastan. Jason FUEA Due Date: &m0ty FMEA InTent Addresses al lements of Design Falure
Ficks Modes and Efict Andlysis
'STRUGTURE ANALYSIS FUNGTION ANALYSIS REGUIRMENT ANALYSIS FAILURE ANALYSIS RISKANALYSIS
1 System | 2 System 1. Function 1. Requiremen | 2. Requ 1 Falure |Sev| 2 Faiure |3 Failwe Case| Cument | Occ| Current Deteciion] Det | AP [ Filfer|
(Nem) | Element/ of System o of System or Component | Effects (FE) | (S) | Mode (FM) (Fc) nion _{ (C) | Control 0C) of [ (D)|  |Cade|
Interface: Intended Intended Output Element or of Gontral (PC) of | of |~ FGorFM | of
Output Characteristic FE FC FC
i
Wheel Chair Brake Fixed Provide safe Noexcessie [BOI Safely | Connecling Link: | Excessive |10 is 1| Detectve testing: 1
S S Component, | (contralied) force required | calches Maintain auto | Force. |Does not testing
Pressing | transportatio (passenger and |safety catch | required maintain safety Fault Testing: 1
Lever nfor patienis attendant) must | Eixed Component Unable fo cateh
256 | Provde attaching |stop:
Passenger member to frame
Lever, "
Eoanacing ssing Lever
ok Asserm
Waintain rctional
Prote, Tensie| force of ot fibs
Member learence of
from wheel > yy
mm
Noinjuries
allowed
o rotatian of
inee!
POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS T
(PROCESS FMEA) e
Hem XL770 Prepared By
Model Year(syVehici(s) FMEA Date (Orig ) (Rev)
CoreTeam
'STRUCTURE ANALYSIS FUNCTION ANALYSIS FAILURE ANALVSIS RISK ANALYSIS
op. 2 [ 3. 2a. Function of | 2b, Funclion of | 3. Funclion ofthe | 1. Failure | Sev | 2.Failure | 3.Failure | Cument |Oce| Curent |Det| AP | Filter
Gm | Process | ‘Station Name of | Werk the Process | the Process | ProcessWork | Eflects (FE) | (S)of | Mode (FM) | Cause (FC) | Prevention | (0) | Defection | (D) Code
Sea| Step | FocusEement | Eiement Step and Prod. | Step and Prod. | Element and Proc. FE Gontrol (°C) | of | Gontral (OG)| of ©pt)
wenc| Station Char-ld | Char-Desc Char, of FC | FC |of FCorFM | FC/
e | Noof Fi
Focus
Element
e Cold Form Tool Body OD Creaingfom | Problem |3 |Diameler _BuidUpon |Conrol |4 |Delecive |5 |M
product to comeet | Locaiing fooling | method 001 contl B
specifications samp: method 002 5
Glamping in 5
subsequent
step3
Supplier Supplier conforming Wrong Supplier |2
the Miaterial Maierial | Certication
From Variables
Supplier
setup Perform Setup 1o Operator |4 o O
proceed fo work Certfication | | Approval: 5
instruetions 1o 252
Assembly |8 |Diemeler
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AIAG VDA Design

el

@ Step 1 : Planning and Preparation
g 5T's

[Il Block Diagram = — ”_;_

g

-3 P-Diagram
-: Step 2 : Structure Analysis

L7 Step 3 : Functional Analysis

AIAG VDA DFMEA
7 STEPS

8 Functional Analysis
Interface Function Matrix
Interface Matrix

t= | step 4 : Failure Analysis

Step 5 : Risk Analysis
#f¢ Step 6 : Optimization
(%] Step 7 : Results Documentation

»s Design FMEA

. O N EX - www.omnexsystems.com
S YSTE S Copyright © 2019 Omnex Inc. All rights reserved



* AIAG VDA Process [ ]
@ D Stepl1:5T's

— ﬁ Step 2 : Structure Analysis

B

fro Step 3 : Functional Analysis
@ Step 4 : Failure Analysis

w Step 5 : Risk Analysis

4 Step 6 : Optimization

(%] step 7 : Results Documentation

@ Process FMEA

(RRRE NN

E S0 R

AIAG VDA PFMEA
7 STEPS

-.vm

Www.omnexsystems.com
Copyright © 2019 Omnex Inc. All rights reserved



rDesign to Inspection Sheet linkage

E

 OMNEX

Inspection Control

quality control inspection

[+
=

Characteristics Characteristic Characteristics Tolerance/
Class

No Description

Low Value High Value

Specification

Criteria:

Gage

53

SYSTEMS

8 Finished surface 40 3 3 P-001
10 Finished diameter 0.4875 0.002 0.002 23-453BV
Gap | Vechospesds 1760 100 100 6027
l\aﬂd feeds
" ETS RHD Panel
Lower Assist
i33114m16, Glove
Correct resin Box Inner is ETS-
1 loaded ¥ 3115m72 and cus
Glove Box Outer
is ETS-3116m77
Iotan Procedures|
Per Excel Data
10 Resin Color ® Notes Color
Iasters
40 82 bs: cenniahan wrmons'Y Ress el

Design FME#&
HECAECT M AT B e R [T )
— et R tnnes danm Connects
s — DVPSR DESIGN to
casiki M CEmE] I KT b B & UG il Pl o D) [T
[ssEw LRIl OCRSEM
7 e Producti Integrated ,ﬁgg:i -
DaRA0E — = w
Furechion :_:mm Process Flow r—— = Documents
SPC1 29
@mwm Operation - = i o e r = =
[Feeeer PertAssenbly plants || jum| Descripti POTENTIAL
roe] - FAILURE MODE AND EFFECTS ANALYSIS i
T ol 10 RECEI?I!‘IQ \PROCESS FMEA) FIMEA Number
:::; Cond INSPeCtion| yem ntegrated Frocess Responsibiity Freparsd By
LE - Model Year(s)\ehicle(z) 2011 Kev Date. Elgs Do 2000 =
Spacer T
12515%] 15 Storage Core Team XJ-770 Develo) CONTROL PLAN )
e Step e ey Comact Proe oe=(ong) e
:‘Eﬂ £ ] Description Part Numer Latest Crznge LavelDas Core Team Custmer Engineerng ApproiDat: (1 Rega)
Hstenal 201 Fetnms o . Y
L 10 Receiving / — — e
=8 rspecon ntogratc ” The  EMFRETIFESS Work nstruction for the e
0 |[ColdF g f==mi
2! | o orm —— P—— assembly of Coupler Shank R
Inprocess Inspection Worksheet L
Part Number:  24124/7 Operation 40 Shift: Default Shift W.0 No: W0201407005 \
Number: 25
Part Name: mS60P LW - Report Test Operation Grinding Preapred By: O v mass
Name:
Date: 712412014 Department:  Shaft Floor Acceptance Schedule e BT

ate 29 July 2015 End Date 30 Aug 2015

CNC Turning Center

Result of Raw Material Inspection
19 Inspection

p Inspection Form Completed

rocess Checklist



Problem Solving / FRACAS s Problem solver

Root cause action item linkage

Viewing| All Root Causes

{:at,eg,urw haam b
Form Team I |

Sub Cal

Show ®) Al Canses () Active Causes

Include Failures from Problem Solver -- Webpage Dialog

@ http://192.168.100.46/EwIMS_Demo/common/ACuAPro/DigselToDosFromPS.asp

Include Failures added as ToDo items by Problem Solver, under Characteristic IP0001/Correct Decigion )

The current Preduction Hem is JE-200 Series and the Characteristic branch was created under Production ltem Global. Incleded Failures can be created wp to and including Production liem Global. Please
select the Production Hem under which included Failures will be created.

JE-200 Series S

Jet Engine - 5
Glabal Failure Action
N Assembling work instruction updated Diameter Oversize Work instruction did not clearlhy Assembling work instruction updated .
. with the photograph of orientation- describe the reguirement with the photograph of orientation | #
Qu18 T
~JE-200 Series O Design and application team should |Diameter Oversize Customer requirement is not explicit | Design and application team should
be involved during the initiation of be involved during the initiation of
PFMEA and Review-QULE PFMEA and Review B...
N OPL for orientation provided on Diameter Oversize Mo checking phase for orientation  OPL for orientation provided on
assembling work station and same after assembly assembling work station and same -
will be interlinked with stage II and will be interlinked with stage IT and —
final inspection traceability system to final inspection traceability system to
L display at the beginning of process display at the beginning of process wi
EJ as a check point-QU18 as a check point
E; [ Orientation check point will be Diameter Oversize PFMEA core team does not have a | Orientation check point will be V| | -
% arded in the fraceahilitv nronram at memher from desion ar annlication | added in the traceability nroram at
E | ok | | cancel

ko

— \ |



[Ccoe [ e | sy o

Unmit
Na. of Reference values

Number of Trials
Method of Calibration

Master Instrument

Master Parameter to be referred
Calibrated by(Opt.)
Contact Person (Opt.)

Last Calibration Date{Opt.)
Date Received(Opt.}
Calibration Date
Frequency

Next Calibration due on
Number of Decimal{0pt)
Temperature

Humidity

#

*

Import all values from Previous Study

Waork Instruction Ref.

Master Work Instruction

BSYSHEMS

Calibration

i x
5

5

MOC

Mschr 048 x

Master for ozl for hand
Select x
Select x
06/25/2018

012412019

012412019

1 Months X

02/23{2019

cucute [ sove | imoors ] Doveosd 1mporerormat | eapr | gr Vot rom Prvious ey | s imeay e

M‘E" Krkal "":‘;ﬂ"‘ 1 2 3 4 5 Average
1 2 2m 2 202 1.9 1.98 2

2 4 401 401 401 4.02 4 4,01

3 & £01 53 59 53 601 5.944

4 ] 3 81 82 73 7.9 802

5 10 10,01 10,02 10 10 3.3 5,986

& This analysis is suspect since the repeatability is greater than 10% of the least tolerance. The Repeatability is 16.65%

User-defined criteria =]
Confidence Level ES ¥ | Appraiser Remarks
Maximum Bias 0.056
Uncertainty 2.154
Approver Remarks
Result Statistically Accepble
Least Tolerance 5
Status ACTve

Acceptance Criteria[Only For Linearity) 024
* For the measurement system linearity to be acceptable, the 'bias =0' line m 15
within the confidence bands of the fitted line.

* t statistic calculated using slope and intercept should be less than T critical. 014

Mote: As Per MSA Manual 4th Edition.
g 0.05

0= #=

Standard Upper

Bias Deviation  Confidence  Confidence
Line Line
] 0016 0.5 -0.054
0.01 0.007 0.029 -0.041
-0.055 006 0.021 -0.037
0.02 013 0.025 -0.045
-0.014 0.049 0.028 -0.061

Linearity chart

M MSA pro

measurement system analysis

Lower

-0.05 4

01 o

Reference Valus

www.omnexsystems.com
Copyright © 2019 Omnex Inc. All rights reserved

4 ]

M EBias Line M Biss=0 MW LcL B ucL B Linearity Line

2019 SPID CONFERENCE



Least Tolerance

Target Tolerance Range{Opt)

Last Study Date{Opt.)
Received Date(Opt.)
Study Date
Frequency

Due Date

Contact Person (Opt.)
Part Number

Part Characteristics

Number of Appraisers
Appraisers

055-005 - Lynda Brown

Number of Parts
Number of Trials

Number of Decimal(Opt)

Include with in Part Variation

GRR - Variable

01/24/2019
01/24/2019

12 Months
01/23/2020

Select

XB5325

MM:893254

055-006 - Cecilia Gomez

Yes = No

[ ot | sove | snoer | Domnbood tmpot Formot | Expore | Avtrs  contrt e | Aeepane ot

Target Cp

1.33

Person

055-005 - Lynda
Brown

055-006 - Cecilia
Gomez

Trials Part 1
Trial 1 1132
Trial 2 1.4
Trial 3 142
Average 1.3173
Range 0.288
Trial 1 1.53
Trial 2 1.63
Trial 3 175
Average 1.65
Range 0.2
Part Average 1.4837

Intermediate Results

Rp 0.0293

UCLr 0.8961

@ Average and Range

Average and Range Display Fields

Average and Range Value

Equipment Variation EV | 0.201

Appraiser Variation AV | 0.2075

GRR RR 0.2889
Part Variation PV 0.052
Total Variation TV 0.2936
Index SD

MNo. of Distinct Data Categories

GRR Result

Remarks(Opt)

COpyrig Graphical Analysis

Part 2

12

15

143

1.3767
0.3

158

175

18

171
0.22
1.5433

X Double Bar

LCLr

Part 3

1.3

16

146

1.4533
0.3

1.98

1,20

1.958

1.71327
0.78
1.583

1.5367

Average

1.2107

1.5

14367

1.3824
0.296

1.7033

1.5333

1.836

1.6909
0.4
1.5367

0.0025

0.003

0.0025 -

0.002

0.0015 -

0,001

0.0005 -

MSA pro

measurement system analysis

M

Range Chart - UnStacked

2\ /_/\ A\ /N E—
7 s w

M Range ¢ 0.002
W Average of Range | 0.0014

W LCr : 0
¥

R Double Bar

UCix

) Show Crossed GRR Analysis

T L T T T L T T T T T T T T T T T T T T T T T T T T —
Fart Fart Fart Fat Fart Fat Fat Fat Fart Fat Pt Fad Fat Pt Fat Pad Fat P Farl Fart Fat Fat Fad Fat Pt Fart Part Fat Fat Fard
1 2 3 4 5 8 7 8 2 10 gst.oot Asreg Grusks bes-08z - oo wynzl 05004 -Brad i 1 2 3 4 5 8 7 8 a o

B LCLr B UCLr M Range M Average of Range

0.348 X-Diff 0.3084
1.8927 LCLx 1.1807

) Show Nested GRR Analysis

| 94 w.r.t Total Variation x | | % Using Variances x | | % w.r.t Least Tolerance x | | % w.r.t Target Cp = x |

% we.r.t Total Variation % Using Variances %% w.r.t Least Tolerance % w.r.t Target Cp =1.33

68.48 46.9 0 0

70.69 49.97 0 0

98.42 96.87 0 0

17.7 3.13 0 0

100 100 0 0

0.2936 0.0009 0 0
0 Status Active T
Comments: Every effort should be made to improve the measurement system. o~

This condition may be addressed by the use of an appropriate measurement strategy; for example, using the average result of several

readings of the same part characteristic in order to reduce final measurement variation.

Analysis of Results - Graphical

v ==

#2019 SPID CONFERENCE



Least Tolerance

Gage RR -Attribute

1.6 mm

Target Tolerance Range{Opt)

Part Number

Part Characteristics
Last Study Date(Opt.)
Received Date(Opt.)
Study Date
Frequency

Due Date

Contact Person {Opt.)

XB2325 ®
Thickness x
08/09/2018
08/17/2018

08/17/2018

5 Months  *
01/16/2019

Greg Gruska_0S5-001 %

Number of Appraisers 3

Appraisers
055-003 - Williams Karen 055-006 - Cedilia Gomez
QA-295 - Amandz Caroline

Number of Parts 10

Number of Trials 3

Number of Decimal(Opt) 4

B OMNEA

spid

055-003 - Williams Karen

Part Status Defect Type Triall Trial2 Trial3
Person Name Cumulative Effectiveness Miss Rate
L] Result L] Result
055-003 - Williams Karen | 90 Good 0 Good
055-006 - Cecilia Gomez 90 Good 0 Good
QA-295 - Amanda Caroline | 80 Marginally Ok |0 Good
Kappa Result Value Result
Kappa 0.8865 Good
Appraiser-Reference Kappa Value Result
055-003 - Williams Karen 0.9315 Good
055-006 - Cecilia Gomez 0.9315 Good
QA-295 - Amanda Caroline [iF:3 Substantial
Remarks{Opt)
Zm

Copyright © 2019 Omnex Inc. All rights reserved

Triall

055-006 - Cecilia Gomez

Trial2 Trial3

False Alarm Rate

k] Result
5.6 Marginally Ok
5.6 Marginally Ok
16.7 Poor

M

QA-295 - Amanda Caroline

Triall Trial2

Bias Ratio Result
Value
undefined Marginally Ok
undefined Marginally Ok
undefined l Pmr

MSA pro

measurement system analysis

Trial3

2019 SPID CONFERENCE



% Document

document management sottware

rRevision Control of Documents

i
Table of Contents - Handle Stem
Add to My Download List [l Search | Refresh | Show Document Download List [EEEEIE)
| Document Number D - i )
~ ~ Back Document Information
[] @ HS-Process FMEA for Produc P Document Signoff:
D @ HS-Process Flow for Produd P
[] @ HS-Process Flow for Produd P |
Producti Handle Stem Process Flow
[ ] @ HS-Control Plan for Producti C *
[] @ HS-Control Plan for Producti C
[ ] @ HS-Charadteristics for Produ C Operation Incoming Sources o Characteristic |Symbal Product Process
- Variations Document changes colour D
Mum| Description
10 |Receiving . e @ Correct Decision
j coded between revisions for
Inspection
easy review No Damage
. 15 |Storage arrrreer FIFO
Add to favorite(s) 75 16 SH1002 JIT
[ ND1035 Mo Damage
20 |Cold Form Operation - 1129 TIR Stem to Body
20 5025 Chamfer Stem - End
B-001 Body OD
2911 @ 0D Flats
SE-001 Rough OD Spline End
SL-1002 Stem Length
2102 Overall Length
SD-0032 @ Stem Diameter
2023 v Intermediate Diameter
L]
\/ Chamfer Spline End

c-001
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Documents

Setting

Customer Part Number (MPN): 24262279

2. Engineering Change Documents 3. Customer Engineering Approval

1. Design Record
Qutput Document 24262279_REVO11_BP1jpg n Output Document H Output Document n
Remarks Remarks Not Applicable Remarks Not Applicable
Submitted By Chad Kymal Submitted By Chad Kymal Submitted By Chad Kymal
Submitted On 05/16/2019 Submitted On 05/16/2019 Submitted On 05/16/2019

4. Design FMEA 5. Process Flow Diagram 6. Process FMEA
Output Document n Qutput Document 24262221_REV009_PFD xlsx n Qutput Document 24262279_REVO11_PFMEAxIsx n
Remarks Not App\icable Remarks Remarks
Submitted By Chad Kymal Submitted By Chad Kymal Submitted By Chad Kymal
Submitted On 05/16/2019 Submitted On 05/28/2019 Submitted On 05/16/2019

7. Control Plan 8. Measurement System Analysis Studies 9. Dimensional Results
Qutput Document 24262279_REVO11_CP.xsx n Output Document 8_24262221_REVO09_MSA.xsx n Output Document 24262279_REVO11_Dimensional Test n
Remarks Remarks Remarks
Submitted By Chad Kymal Submitted By Chad Kymal Submitted By Chad Kymal
Submitted On 05/28/2019 Submitted On 05/16/2019 Submitted On 05/16/2019

10. IMDS 11. Material, Performance Test Results 12. Imitial Process Studies

Output Document 10_24262279_REVO11_IMDS.pdf n Output Document 11_2MAT_PER_TEST_RESULTS.xlsx n Output Document 24262279 _R011_Process Capability : n
Remarks Remarks Remarks
Submitted By Chad Kymal Submitted By Chad Kymal Submitted By Chad Kymal

Submitted On 05/16/2019 Submitted On 05/16/2019 Submitted On 05/16/2019

13. Qualified Laboratory Documentation 14. Appearance Approval Report 15. Sample Product

Output Document 13_Lab.pdf n Output Document 14_24262279_REV011_Appearance / n Remarks
Remarks Remarks Remarks 4
Submitted By Chad Kymal Submitted By Chad Kymal Submitted By Chad Kymal

Submitted On 05/16/2019 Submitted On 05/16/2019 Submitted On 05/16/2019




Customer Part Number (MPN): 24262279

Documents

Output Document 24262279_REVO11_BP1,jpg n . Qutput Document B Output Document H

-]
Remarks Remarks Not Applicable Remarks Not Applicable

Submitted By Chad Kymal Submitted By Chad Kymal Submitted By Chad Kymal
Submitted On 05/16/2019 Submitted On 05/16/2019 Submitted On 05/16/2019

O O ©

o oo
Output Document n Output Document 24262221_REV009_PFD.xIsx n Output Document 24262279_REVOT1_PFMEAxlsx n.
©

]
Remarks Not Applicable 2 Remarks Remarks

Submitted By Chad Kymal Submitted By Chad Kymal
Submitted On 05/28/2019 Submitted On 05/16/2018

© O

Submitted By Chad Kymal
Submitted On 05/16/2018
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Manage Voice of Build Block Diagrams,
Customer (VOC) P-Diagram, DFMEA
Requirements and Test Plans
Automate Process Flow, Link to Inspection,
PFMEA and Control First Article and PPAP
Plan, Check sheets & Documents

Work Instructions \::(/
el V e

Drive effective problem solving,
failure analysis and feedback at all
stages of development.

Effectively Track Entire Lifecycle VOC to FAIl & PPAP

FOMNEX spi

TEMS

APQP SOLUTION : SUMMARY ) SRS

VOC/Requirements Block Dia, DFMEA, Test Plans Process Flow, PFMEA,
Control Plan

Manage New Product Introduction with a structured approach, concept to problem solving

NPD/APQP Program Management FRACAS / Problem Solving MSA

Www.omnexsystems.com
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Reporting- Standard SSRS
Reporting
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Overall Project Dashboard B OMNEA

Project Summary Report from 1/21/2015 to 7/21/2019

Project
Completion in %

lo : of Projects Project Completion in % Risks Task Status

Registered Risks Resource

12
- 1
g 0.8
< 06
) 04
0.z
0

ol

&

&
Maonth
LEGENDS:

Task Status Deadline Violated & NotStarted Deadline Violated & InProgress _— Not Started _ Mot currently tracking

Project Name Days to Target | Percentage Resource Availability On Time Planned Finish
Completed Date
-837 . .

Clicking the Project
name leads to the

Vibrant NXT Q1 2016-17 60.85 % 100 % Oct 6 2016

Proceed 01 2016-17 -825 62.00 % 100 % ® ™ Oct 18 2016 SpeCific PrOject
Team-up 02 2016-17 -825 61.73 % 100 % ® ® Oct 18 2016 dash boa rd
2 Seater SDCB Performer Q2 2016-17 -823 61.92 % 100 % ® ™ Oct 20 2016

Shown in next Slide

Click to reset task details...

1 "
B UMN I:,K 1 www.omnexsystems.com N 4
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Individual Project Dashboard

Project Summary Report from 1/21/2015 to 7/21/2019 Clicking the Pie Cart
leads to the
Information on Specific
Tasks Shown in the
next Slide

Project
Completion in %

No : of Projects Project Completion in % Risks Task Status

Registered Risks Resource
1.2

0.8
0.6
0.4
0.2

Mo: of Risks

LEGENDS:
Resources Resource Available

Task Status Deadline Violated & NotStarted Jeadline Violated & InProgress Mot Started

_ Mot currently tracking
Project Name Days to Target | Percentage Resource Availability On Time Planned Finish
Completed Date

Vibrant NXT Q1 2016-17 -837 60.85 % 100 % Oct 62016

Click to reset task details...

Project Name Project Start |Project Finish |Project Project Task Start Date Finish Date Actual Start |Actual Finish |On Time
Date Date Actual Start | Actual Finish Date Date
Date Date

Vibrant NXT Q1 2016-17 15 Mar 2016 06 Oct 2016 15 Mar 2016 CFT Formation 15 Mar 2016 15 Mar 2016 15 Mar 2016 15 Mar 2016
Vibrant NXT Q1 2016-17 15 Mar 2016 06 Oct 2016 15 Mar 2016 Design Review CFT Sign-off 15 Mar 2016 17 Mar 2016 24 Mar 2016 26 Mar 2016 0
Vibrant NXT Q1 2016-17 15 Mar 2016 06 Oct 2016 15 Mar 2016 Design Refinement 18 Mar 2016 27 Mar 2016 24 Mar 2016 06 Apr 2016 0

B UOMNLEA 1 Www.omnexsystems.com
SYS

TEMS Copyright © 2019 Omnex Inc. All rights reserved




Project Burndown

30

20+

10+

Mo of Tasks

104

Project Burn down Reports

Project Burndown - by Tasks

I Delayed Tasks

=—— Remaining Tasks

=== Actual Tasks Completed
I Flanned Tasks

http://gsenthil/ReportServer MSSCOLSERVER2012/Pages/ReportViewer.aspx?/APOPReports/APQP_BurndownChart8UserlD=2%

www.omnexsystems.com
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Project Tracking Matrix PUNE

Project Tracking Matrix

Site Name

Production

VIBR Proc Team Product Planning Cocept Prototype Final Prototype &  Vendor and Tooling Deviopment
ANT eed -UP Release release for Pilot

NXT Q1 Q2
1

Group Pillar Project Hame

Seater SDCBP 2
VIBRANT NXT Q1
Proceed Q1
Team-UP Q2
Product Brief
Research and An
Design Brief
CFT Formation
77 Deliverable
- Design detailin
3
- 1st Cut Costing
Design Review C
Prototyping
Design Refineme
Final Prototype
Development Dra
Tool Planning a
2nd Cut Costing
Capex Approval
Tooling Develop
Tooled-up Mocku
Testing
QA Plan and App

Default NPI Product 2 Seater SDCB
Management Performer Q2
2016-17

Proceed Q1 2016-

]

=]

- Conceptualizati
= [
s g

[=]

Www.omnexsystems.com
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Resource Tracking

Resource Tracking

Project Vs No. of Resources

12 - —100 5
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Project Mame
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Configurable Dashboard View for all Users

Brad smith ]
* EWL&mE 09/09/2016 7:01:12 PM E
Quick Link
O New # Activities 7 Dashboards Today Task + Overdue Tasks (17) B X
&, Actions
— Review and Sign-off .... UPPAP 15096789 -....
[i@ Calendar My Dashboard > late by 159 day=
Routes 7] = — [ Closure of all inter.... Engine Program ....
? " e %& : ,m,“ﬁ' |E£| @ late by 45 days
(g More Options [ ASQR signoff PPAP Engine Pro....
. . late by 42 da
APQP Tracking Matrix AL reesE
New Risk! (19) * [z Monitoring and revie.... Engine Program ....
late by 39 days
10) Engine Program Delta Low Project Completion through Phases [ Release Production C.... Engine Program ___
Hawk BMX5.... late by 2 dsye
Schedule - Phase 1 :Plan and Define
i Program
@ Engine Program Delta Phase2: Product Design and Projects (53) 2 X
Hawlk BMX5. .. Development ( Applicabe
Deliverable for ProductDesign)
: i © Engine Program HOSE X6000
1) Engine Program Delta [ gr;:ifﬁ rf: i Designand 9 9
;Ia""'"k BMX5.... g Phase 4 Productand Pracess ©  position route test
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0} Heroic HX5.... and Corrective Acton ¢ SIDE COVER-JBBKS2700
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Mercure _.Phasg 1 -Plan and Define Prootam
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Advanced Reporting
( Should be opted additionally)
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APQP Dashboard s
Project Dashboard = Froject Categorization Project Distribution Project Release & Progress Percentage of Completion Tabular Data
Project distribution over families Project Status ProjectStatusDesc  Projects
Color by: In Progress 5
. 4 S.v + v Not Started 9
@ In Progress Grand total 14
3 @ Mot Started
2 2 2
9.28 :
% Completed ] ! ! ! !
0
LW CFT DIODE_AU  LWM_AU BRIDGE Default SKY_AL TVS AL
) _
Task Status Resource Development Status Development St...  Projects
Color by: Color by: Color by: Delay 5
Task Stat.. + + = Rating ~ + = S On Schedule 2
@ Deadine Violated & ... @ MotStarted - Schedul... @ Delay Grand total T
@ Deadline Viclated & ... @ AtRisk @ On Schedule
@ Mot Started @ Resource Available
@ On Plan

@ Deliverable Mot Started
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FMEA Analysis
Advanced Reports

Risk Reduction Rate
RPN Pareto
Current vs Original
RPN/SOD

New Failures
overtime
Compliance to Due

Dates
Top Failure Modes.
SOD Matrix
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Project Categorisation PSR

Outsource FG AECQ Assembly Foundry
Color by: Color by: Color by: Color by:
Ou. = 4+ = 0. = 4+ = A . 0w 4+ w As . w 4+ w
) Fake @ NPD_Auto @ 20 @ 0sAT
@ True @ MNPD_Moniuto @ Buy and Sell D YEW
@ YEW
50.0%
BT 1%
Qutsource FG AECOQ Agzembly Foundry
Outsource FG Projects Pillar Projects Aszsembly Projects Aszsembly Projects
False 3 NPD_Auto 7 Al 1 O SAT | ')\
True 6 NPD_MNonAuto 5 Buy and Sell 1 YEW 1 l, ‘
Grand total 14 Grand total 12 YEW 2 Grand total L)
Grand total 4
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Project Distribution

Project Dashboard Froject Categorization Project Distribution = Project Release & Progress Percentage of Completion

Project distribution by Manager
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Projects by Manager

FullName

F#i ] Joanne Liu
IR Danny Lin
E4E 7 Shane Yang

I{ ili Cooper Wang

s Ann Wang

IFf & KEN_KAN

FlwLi} angel
Grand total

FullName

F#ir Joanne Liu

RS Danny Lin

{5E{} Shane Yang

I{ ili Cooper Wang

Fi#E Ann Wang

I & KEN_KAN

FigIT angel
Grand total
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Project Release

Project Dashhoard Froject Categorization Project Distribution Project Release & Progress = Percentage of Completion Tabular Data

Planned Release - Month wise

Projects = 4+ -
R B n

1 1 1
Jul Aug Sep

2019

2
1 1
1
o Il ] ]
Aug Sep Oct Maowv Dec Jan Feb Mar Apr May
2018

Jun

Q
Project Planned Finish Date (Menth) + +

No: of projects by phases &

2
- 1
FPhasel Phase2 FPhased

N E . WWW.omnexsystems.com
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% Of Completion

Froject Dashhoard Project Categorization

Froject Completion in %

#9.00
36.00 2400
l . =

Project Distribution

Froject Release & Progress

Percentage of Completion =

Tabular Data
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Froject Completion in %

Project Name
150°C 30V MO SFET Family Project
40V & 60V 5L PDFN56 automotive MO SFET
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LiOn Auto T-5KY wafer and YEW
MV 80V &100V N-ch MO SFET
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TSMB588CS
TVS SMPC4.6U 1500W 1K55MPCxxPH

Task Completion in %

TaskDesc
(A)Define Design Goals
(A)DFMEA
(A)Packaging Standards and Specifications
{A)Production Production Run
(A)Safe Launch Plan
(A)VOC
(B)Collect Business Plan/Marketing Strategy

({B)Design For Manufacturability and Assembly

(B)Measurement Systems Evaluation
({B)Product/Process Quality System Review
(B)Reliability and Quality Goals

{C)Collect Product/Process Benchmark Data
(C)Design Verification

{C)Initial process study
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rSavings & Benefits B OMNEX

e 70% reduction in time and effort for APQP PPAP Documentation

90% reduction in time and effort by the reuse of best-in-class Design & Process
documentation

50% reduction in managing change Control Process

* Knowledge Management and Best practises sharing across

20% savings on Communication management

70% 50%

Reduction in Reduction in time and effort

. . Compliance to Reduction in managi
LU SUQ gRovt aor DY SERIR 0T DRSS CES Customet-'s)“eciﬁc formats Change Control Progc':sss
APQP PPAP Documentation Design & Process documentation P
]. , OMN E X ° Www.omnexsystems.com K -
- SYSTEMS Copyright © 2019 Omnex Inc. All rights reserved



y

Savings & Benefits...

e Software makes processes to be followed in a
disciplined fashion.

® Increases Operational Efficiency

® Eliminates Paper Documentation

® Reduces Product Development Lead Time

® |mproves Product Quality and Reduces Cost

® Contributes to Continuous Improvement
Methodologies
e Easy to Use, Available with Security (rights

assignment) anywhere using a browser across
the organization

1 N E M www.omnexsystems.com
y SYSTEMS Copyright © 2019 Omnex Inc. All rights reserved 2019 SPID CONFERENCE



MS/QHSE KPI Dashboard for MRM

Management Dazshboard Downtime Bar Chart Downtime trend Delivery Quality Sales Co2 emisszions Health & Safety
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QMS/QHSE
Dashboard
Defects Management

In-Process

Line Patrol Defects

Customer
Complaints

Warranty
Claims
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' Supplier Management : Dashboard

Dashboard

Supplier Details x

Audit Details

18
Suppliers

Show Fillers
Reset All Fillers
Unselect All

S SYSTE

Suppliers by Supplying location

8 (12.9%)

Supplier Details

SupplierName
01 Supplier

02 supplier

3D Scanners (Thailand) Co.,Ltd

MS ﬂrl‘

Audit Findings Audit Data
Color by:
Supplying... ¥ + ¥
@ Corporate

@ Electro Mechanical ...
@ Electronics Division

() Home Appliances Di...
@ Mechanical and Ele...
@ Microwaves and gui...
@ Wires and Cables Di...

SupplierAddress

Ddfdf, Country: United Stat...
NMChennai, Country: Unite...

NO 23/1, 1ST STREET,
PONNUSWAMY NAGAR,

NO 23/1, 1ST STREET,
PONNUSWAMY NAGAR,

Test 2, Country: , State: , Ci...
test 34, Country: , State: , C...
tswt, Country: United State...

(Empty)
0- Ring, Country: , State: , ...

Completed VAM audit detail...
ring2, Country: , State: , Cit...
test , Country: , State: , City...
test 2345, Country: , State: ,...
test 45, Country: , State: , C...
test 1, Country: , State: , City:

, ZipCode: 600011

PPAP Details

Defect Analysis

Inspection Data

# of Parts

Project Details PPAP Data PPM Details
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SupplyingLocation Parts
Electronics Division Engine Block
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Electronics Division Engine Block
Electro Mechanical Division Detlta 2
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Electronics Division Delta 2
Electro Mechanical Division Piston
Electronics Division Engine Block
(Empty) C/C ASSY, COVER, COMPRESSOR, Engine Block, Engine block1, ...
Electronics Division O-RING
Electronics Division PIN
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Electronics Division 0O-RING
Wires and Cables Division PIN
Corporate PIN
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SOA Adapter

t

EwQIMS - netSync Architecture

SOA Adapter ! SOA Adapter

SOA Adapter ‘

.Initiate
.Deﬁne Integrati

Integrati on
.Identify on Develop
Integrati  Workflo ment
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rlntegration Topics

e Connectivity with Processing software (reduce ME over-processing
and live documents updates — ( Pushing info from SAP/CBS or
Siemens VPPA to Omnex)

e Connectivity with quality system to drive failure modes and
occurrence updates live with shop floor AQE inputs (Pulling info from
the Shop floor to Omnex)

* Connectivity between detection/preventions controls to quality
systems such as pin point (Pushing info from Omnex to Shop Floor)

* Reporting/Alert capacities — live information on high risk areas from
Quality data inputs in the shop floor (Risk management tools —
eliminating data mining)

N E . www.omnexsystems.com
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EwQIMS - SAP Integration High Level Architecture

SAP

Create Masters & Customer
Complaints
. Material Master Database
. Characteristics
. Inspection Methods l
. Defect Type
. Customer
. Supplier
. Equipment 8.LoWiproion
. Gage
10. Tool
11. Fixtures

EwQIMS

AQuA Pro

Create PFD, PFMEA &
aa Database MetSync

Audit Pro <:| "%

Conduct Audits & LPA

. 1 Handler
L B
Problem Solver 1 L Service |

Create CAR/8D
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Daily Defect Record for Cutting & Crimping Inspection

PPM Occurence Update in FMEA

Copyright © 2019 Omnex Inc. All rights reserved

| | | Production Oualii
Publich i
FMEA Report Page =
E—‘ —— *x00
1 v = o -
F =
2 =
E I Defex - v Format  Siaster Farms * 0 @
. v Comparison of Occurance Table Column List
g | P 2
3 F POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS
[ L (PROCESS FMEA)
€
T Key 122017
7 : i pres— Key Contact: Tiruvenkat H San 3
Core T (All 3 Units) - Engg- ¥ n/Rajini/Sindhu, Quality: AnandrajHarihara T —
8 K Sysem Electrical MJS.:::E“ ‘)rsm:- diysn Production: BaisjiK, /SasirsyAsckan/Jay PED: Rev Date: 12/12/2018
Pandiyan/Log: 0j. N Q: S P Theerpu Moorthy, C . HMI
0 F Process Responsibilty. Production i i T g Autiess . PPC: : i Tomd, Training(HR) - Customer. 727
\l Ssvithe/Ranjani/Th M Gopsl/G /Dhinag EDP: R sgan/h
10 v
F
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) — —
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condition process 5 imprope (FRMWQE/44)0
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. mating part:5
s . 3En¢usq.Pquu;5
Materisl moxup (Wrong parts) 1.Next stage Difficult to assemble & k] Supplier end 2 Inspection report
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r mating part:5
BAND ~ Pr 3 End user.Poor performance -5
INSPE EJ Parts missing 1 Next stage Difficult to assemble & 5 Supplier end 1 Inspection report
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9 EwQIMS Inspection/Defect Data Entry Options
and FMEA Occurrence Update

EwQIMS Inspection/Defect Data Entry Options

PPM Analysis Report Publish & Approve  Select Part from Review & Update

in EWQIMS DocPro  AQuAPro Tree FMEA Occurrence
EwQIMS

Desktop Forms ’ / E

POTENTIAL FALL Mlﬂﬁ IND EFFECTS ANALYSS
|

EwQIMS Reporting E

EwQIMS Tab

Forms (‘

E.'.r{I_]I'-']S':‘J'
:*: Ew r'lr15 Enterprise-wide Quality and
Q_ Integrated Management System
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Integration with Existing Apps and FMEA Occurrence Update
4 N

Customer Applications

Application Programming Interface J
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Scheduled InProgress

Recent Forms Status

24-Dec to 24-Dec
LPA-Operators (L1)-2018-DEC-3
LPA(T)

D1-Aprto 01-Apr
LPA-Operators (L1)-2019-APR-16
LPA(16)

Equipment->001 QMS PS 00..
D1-Apr to 01-Apr

LPA-Operators (L1)-2019-APR-8
LEA(E)

Equipment-=001 QMS PS 00...

v
Q0
2

Completed

Equipment--001 QMS PS 00...

Completed

Completed

-
10%

Scheduled

Equipment->001 QMS PS 00...

01-Jan to 01-Jan
LPA-Operators (L1)-2019-JAN-11
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Profile Dashboard
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Training Set

Machine Learning

Unsupervised

Feature Machine Learning

Extraction Algorithm i
Grouping
¥ “) of Objects
Supervised s =P & ®
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E \__’ Predictive

a) Model
New Data i
Annotated Data
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Failures Audits
= %y

Inspections Machine not

Vision
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PPAP Documents

Control methods
| Reaction Plan
to Operation /
Process
Validation

Frequency
Test
Validation

Failure
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Validation
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Validation

Recommended
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cHon Detective

Actions
Validation

Good

Controls
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Key Findings

Feedback
Transfer
Learning
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