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APiS Informationstechnologien GmbH

— |Q-Software market entry, 1992

— Leading vendor FMEA & Risk Analysis software
— >> 1000 customers

— Servicing Europe

APiS North America, LLC

— Sales / support / moderation & training for 1Q-software user levels

— Servicing North & South America as sole authorized distributor of
|IQ Products, training, consulting, and support
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IQ Design &
Process FMEA

<+

Risk Management
Tools
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IQ-Software Risk

* FMEA

— Design, Process, System,
Machine, Logistics

* Functional Safety
— 1S026262 (ASIL)
— IEC61508 (SIL)

« P-Diagram (V7.0)

« Boundary Diagram (V7.0)
« Control Plan (IATF-16949)
* Process Flow Diagram

« DRBFM

alysis
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User Interface

« Versatile GUI (Graphical User Interface)
« “Assistant” available for unfamiliar users
» Guides “how we think...” w/functional model

Server Consolidation Tools Window Heip

A h BY 5 dre-/ X BB v B 0 B @ E
2 820 XAQAE BB O

> <@ Structure 'v<§ - «| &« || <No Filter>

* ldentify & Prioritize risk

= =1 Pen DFMEA {1}
¢ 8 #1.a Function 1 {1

» Prioritize risk reduction activity
« Communicate priorities
« Deliver value to organization!
=35 Read yite =

A ) T S © APIS North America, LLC 2019
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[ Editors

IQ Editors

Ml g 47 A0l e

« Data is strongly interrelated

i 30 40 40

 All editors/viewers are fully

Integrated... Up-dates and o]
changes are simultaneous g

=

T2

 No re-entry of data Ly
=4

« All editors/viewers allow the §
user to input data directly

)

< B A

A ) T S © APIS North America, LLC 2019

Structure tree
Function/Failure Analysis
Diagram Editor
P-Diagram Editor
Process Flow Diagram

Cause and Effect Diagram (structure)

Cause and Effect Diagram (failure net)

Function net
Failure net
Fault tree
Graph Editor

FMEA Form

AIAG/VDA FMEA Form

Causes based FMEA form sheet
FMEDA Form

Control Plan

Statistics
Deadline Editor

Parts Functions Matrix
Variants Matrix

Variants Transition Matrix

IQ Explorer

Personal Information Manager (PIM)

Object Inspector
Object Inspector (undocked)

User-defined view

2/12/2019
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IQ Editors




~ i feites fenAesamnbly PiEA {Pracem)
OP10

B A STATION <

;E 2 ®Receiving Insp

A 0P20 1

g:. [Man]

“ @ Operator
0P20.2

i [Man]

% ma @ Technician
0P20.3

B4 W= ® QInk Cartr Fill & Assemble Machine]

= I | mBall/ Tip Swage mach

e |mTop Effects 0P20.4

=" [Machine]

- Bink Filling Mach

;ﬁ OP30

ik A STATION

s 1#E® ®Lower Hsg Assy

N @ Lower Hsg Assy Mach

“© 0P40 0P40.1

= A STATION [Man]

=) ®Upper Hsg Assy @ Operator

A ) T S © APIS North America, LLC 2019 Ar/'/ 4
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=2| Structure Edit

Structure List contains information about obj

.
' A
i »

PEMEA

in the Structure {

Editor: Pen Assembly PFMEA [Process]
(:P1'0 7 & % E B ©90P20 Auc Ink Cartr Fill & Assemble {1}
STATION /v

. 3 =[® % 8 'W%OP20.a Ink Quantity = Model Specific {1}
S & wTest sample: Visual, 1, 100% [€ Responsible?]
[ m‘1 t % SPC [ Responsible?] {1}

I / -] tor ®Throw parts to scrap [€ Responsible?] {1}

j | [oP202 =@ (S max=5) £ OP20.a.1 Ink Quantity too LOW {1}
/ / {iMan]
f" 0P20 |/ | mTechnician

A Auto ‘

& @Initial state 8/28/2018 [¥ Deadline? (in progress) € Responsible?]
& 0=? D=3 RPN=(?) 2Action group [ Deadline? (in progress) € Responsible?]

f /| == % ®ink Cartr Fill & Assemble |\ [OP203 L &' Detection action at failure. mode {1}
Jl'/‘ \ [:iachme] L@ (S max=6) £ OP20.a.2 Ink Quantity too HIGH {1}
1.T / \ Ball/ Tip Swage mach = [ &'W'isOP20.b Ball / Tip Presence & Condition = Ball rolls freely in tip {1}
op Eflectsy &"Zﬂiﬁe; | @ (S max=8) # OP20.b.1 Ball stuck in tip {1}
',:'x.‘ Bink Filing Mach -E £ OP20.b.2 Ball rolls/sticks unevenly {1}
\ 5P307 - £ OP20.b.3 Ball not present in tip {1}
\'-,\ |Man] = & &W'iaOP20.c Tip position = fully inserted in tube {1}
'|| \2’3\%0. . /| mOperator ': (S max=8) £ OP20.c.1 Tip NOT inserted {1}
+ER OL A 0P30.2 ® (S max=8) £ OP20.c.2 Tip not fully inserted {1}
\ OWELTS 25 N Maching) & B & &#®OP20.d Lot # = Accord to XXX {1}
\ B Lower Hsg Assy Mach t £ 0P20.d.1 Lot # NOT AVAILABLE {1}
2’?‘! J- [(‘)“:31 £ 0P20.d.2 Lot# INCORRECT {1}
== 9 Upper Hsg Assy B Operator

APIT
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111 1.1.11
A Functional — A Design

B ower Hsg B ower Hsg
152 24
A Functional— A Design
B Grip B Grip
1i1:3 111:34
A Functional— A Design
B8 Spring B Spring
1.2:4 1211
A Functional — A Desigr
@ Upper Hsg ®Upper Hsg

22 1:2:24

A Functional— A Design

] mClip B Clip

123 1231

A Functional — A Design

] mClip design2 B Clip design2
124 1241

A Functional — A Design

@ Button @ Button

1.2.5 1.2.51

A Functional — A Design
B Cartridge Extension B Cartridge Extension

126 1261

A Functional A Design

B ock Mechanism B[ ock Mechanism
1.31 1311
A Functional— A Design
B Ink B nk
132 1321
A Functional — A Design
BTube BTube
133 1331
A Functional— A Design

@Tip & Ball @Tip & Ball

APITS © APIS North America, LLC 2019
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111

A Functional A :cg
B ower H: 8| ower Hsg

112 1121
A Functionali— A Design
meip mGnp
1553 1131
A Functional —| A Design
BSpring 8 Spring

121 1211
A Functional A Design
B Upper H @ Upper H

122 1221
) A Functional — A Design
f/,g aClip aClip
123 234
;’J A Functional — A Design
|2 = Clip design2 B Clip design2

124 1241
A Functional —| A Design
B Button @ Button
\[25 1251
A Functional — A Design
B Cartridge Extension 8 Cartridge Extension
126 1261
A Functional A Design
8| ock Mechanism B ock Mechanism
131 1311
A Functional— A Design
Bink [ mink
132 piaay
A Functional— A Design
BTube BTube
\ 133 331
A Functional— A Design
@Tip & Ball | BTip & Ball

& B 1.1.2 Functional Gl'lp {3}
@ 1.1.2.a Provide Grippy Surface {1}
_L__E (S max=5) #1.1.2.a.1 Surface is not Grippy {1}
[# #1.1.2.b Fasten to Lower Housing {1} ,
I:E (S max=4) £1.1.2.b.1 Grip NOT ATTACHED to Lower Housing (tears/rips) {1}

Ml (S max=5) £1.1.2.b.2 Grip LOOSE / SPINS on lower housing {2} '

© APIS North America, LLC 2019




Creation via Drag &
Drop

Butterfly shaped icons
indicate functional
relationships

APITS

2/12/2019

| | Function Net

Net Editor: Pen Assembly PFMEA [Process)]

[ Effects I Causes ]

<% Pen Assembly PFMEA
@ [Man] Technician
OP20.2.c

& Set Ink fill flowrate {1}

<% Pen Assembly PFMEA
@ [Man] Technician
OP20.2.d

& Set Ink fill Pressure {1}

1§ Pen Assembly PFMEA.
: aTop Effects : @ [Machine] Ink Filling Mach

) A Sres T4Y ¢ ’ OP204.a
@INPLANT Effects {1} __ | : &Fill Ink tube {1}

...................................

& Pen Assembly PFMEA
» @ Top Effects

;1. :
‘i #Next Level Assembly Effects {1}:

<% Pen Assembly PFMEA

<% Pen Assembly PFMEA

@ [Machine] Ink Filling Mach

OP204.b

B & B Ink fill flowrate = Per Application {1]

% Pen Assembly PFMEA
@ Ink Cartr Fill & Assemble

f :%%%";Ef‘ 4 Pen Assembly PFMEA
e - ® [Machine] Ink Filling Mach
e OP20.4.c

& Ink Fill Pressure = Per Application {1

B.Lifetime = 40 pages / 5 years @ {1)
<% Pen Assembly PFMEA

<@ Pen DFMEA
@ [#5678] Pen ;;ﬂ:gtgnaall Ink
1b

$&Ink Viscosity = XX Centipoise + 1.125 {2)

& Protect Clothing @ {1)

<% Pen Assembly PFMEA
@ [Material] Ink

© APIS North America, LLC 2019 1



%_l Function Net

Net Editor: Pen DFMEA [Design)
_______________________________ Effects Causes
<@ Pen DFMEA :
B Pen
1a
@ Put ink to surface @ {1}:
% PenDFMEA ' <.s zéﬁbﬁwé}i """"""
E i} Pen 5 ' ‘ |'|p E
: A& REQUIREMENT : % Pen DEMEA :1.121d 5
1ad s & Grip 8 Grip Inner Diameter {2);
B.Line evenness {1} 112b
____________________________________________ & Fasten to Lower Housing {1} f gﬁg DFMEA :

:<@ Pen DFMEA
@ Pen

! A REQUIREMENT i—

‘1ad ;
:BLine evenness {1};

<@ Pen DFMEA e
;@ Lower Hsg Assy : 5 B
110 ] o iRRuoemekla

: @ Provide Pen Control {1}

APITS

2/12/2019
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| | Failure Net Editor

Butterfly-shaped icons indicate failure cause/

Function Net connections leveraged for Failu

[Fosiure et Eduor: Pen Assembiy PFMEA [Process]

ct relationships

Net creation

1a.1 © i13a1

S max=8 S max=8

<@ Pen DFMEA <4 Pen DFMEA

B [#5678] Pen B Ink Cartridge Assy
& Put ink to surface @ Deliver Ink

S max=8

& Pen Assembly PFMEA

B Top Effects

@ IN PLANT Effects \
1a3 \

% Pen DFMEA /
. @ Tip & Ball o

i & Hold Ball in location wifree rotation

: 1.33b.1

8 [Man] Operator
f{ /& Load Parts into hopper
/“ { / oP201a1

S max=8

\ [& Pen Assembly PFMEA

\| @ Ink Cartr Fill & Assemble
/& Ba Tip Preser
/1 OP20b.1

& & Ball stuck intip €

e & Condition = Ball rolis freely in tip

u‘l /  &Parts loaded - WRONG
i/ smax=8

\/ <& Pen Assembly PFMEA
' 8 [Man] Technician

& Set Swage Force

N\ OP202a1

W\ # Swage Force SET too HI
\ AN

W\ Smax=8

I\ '\, & PenAssembly PFMEA
1\ \ ® [Man] Technician

|\ @ SetSwage Distance
1 0OP202b.1

l! \ & Swage Distance SET too

P11 S

2/12/2019
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Graphical display
of failure
relationships

Relationships
translate to
completion of
cells in the FMEA
Form sheet

APIT

2/12/2019

S

Failure Net Editor

:
&O
H 3
e |
\ 1
Failure Net Editor: Pen DFMEA [Design]
[ Effects | Causes ]
; W Grip
: W Thickness = 1 mm
________________________________ : » Smax=5
W [#5678] Pen [ Lower Hsg Assy W Grip 1121a2
Put ink to surface & Provide Pen Control & Prowvide Grippy Surface & Not Thick Enough {2}
: S max=5 — —] S max=5 [-— — Smax=5 E\< 1
:1ac : 1.1b1 112a1 M Grip o
E % \Writing is UNEVEN {1} : % Pen LOOSE in hand {1} % Surface is not Grippy {1} AN ¥ Durometer
""""""""""""""""" : * S max=5
1121b2

Effect

S |Failurd mode

& Durometer too HIGH (hard) {2}

C |Cause C

Preventive action

[#5678 Pen]

<REQUIREMENTRLine evenness=
>> 1.a.c1[8 &1 Writilg is UNEVEN {1)

O Y]

<S1abiliZg Ink Cartridge>

[Functional¥grip] % ‘lnone (13}
<Fasten to LoWer Housing>
1.1.20.1 [ & ADoes Not Faster to Lower Housing {1}

1.1.3.1[® ¥ Does not Stabilize Ink -~ S
Testing: Gri
1 Cartridge ¥} (X "\ Testing: Grip

Function: [Lower Hsg ‘ \
[8] & Provide Pen Confol {1}
{1 Pen DFMEA} ‘ 5 | |Lower Hsg Assy] {1 Pen DFMEA} [BInitial state: 1272
155678 Pen] <Provide Pen Control= _ B 1 [Functional Grip] % "l Housing Desi
<REQUIREMENT Line evenness> 1.1.5.1[®) 4 Pen LOOSE in hand {1} <Provide Grippy Surface> % 'l Grip Desion R
>>1.a.c 1 &1 Writing is UNEVEN {1) 1.1.2a1[#) %7 Surface is not Grippy {1}

% “lnone {13}

[ Revision state: 1

[¥ "l Testing: Grip

© APIS North America, LLC 2019
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P-Diagram

Editori(v7.0)

Noise Factors

Piece to piece varation

Change over time Customer usage

External environment System interaction

Applied to function

Ensures complete

[# B Throttle diameter [ B, Gear wasting [®) By Swap +/ @ BsT>200C [#) By Vibration
Output System Input
[68] BL.ECU Signa - [#] & Change flow rate [ B Air-mass flow
[ B\reduced air-mass flow [# By Sensor signal

coverage of factors
affecting function
robustness

|
!

Error states

Control Factors

[®] ¥ air-mass flow not according to ECU

L] [ By Factor 1

¥ adjust time after load to high

[2] By Factor 2

= | E Throttle / butterfly valve {1}
3 543 [8] & Change flow rate {1)

[@] & air-mass flow not according to ECU {1

ElooE( U Signal {1}
B.reduced air-mass flow {1}
Air-mass flow {1}

E & adjust time after load to high {1}
C3)

JP[EIEI

‘_@E:_Sy.muguaujq_—

APIT

2/12/2019

S

@ Throttle / butterfly valve

B Noise Factors

|= B Noise Factors {1}

@ Control Factors

© APIS North America, LLC 2019

[®] B5 Throttle diameter {1)
= 1—0_51 i Throttle diameter is wrong {1 ‘
ear wasting {1)

BBl
{@4@@‘
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Fault Trees augmented from initial “OR-G

No shielding provided
Inadequate design of shielding

Shielding 1s not grounded

Structure of matenal changes

No permanent contact ', 21 ', ,| 1 } Pressure too weak
Insufficient signal interference specification —E—Awkward configuration of pins
Inadequate design of shielding Shield density too small (gap too wide)

pput values correctly

No shielding provided
Inadequate design of shielding
Shielding is not grounded
Structure of matenal changes
Strand breaks
Cord diameter too small
Cord too long

Loss of current too high Cross talk

Yolume resistance too hig

) T S © APIS North America, LLC 2018




A~ Fault Tree Analysis

 Ability to modify / add : WY R Y
H: 1.2824e+00
Operators U: 1.7602¢-01 /' No shielding provided| ,
. o |
« Augment Failure Nets i e \:U: R |
. “H: 8.2353e-01 e
 Auto-calculation of Shielding is not grounded
Unavailability and U: 8835902
: H: 1.1487e+00
Frequency of Failure
— algorithm based on Fault U 8.5106e-01 U1 4884e 01
Tree Values assigned to H:7.4468e01 11 —H 7.4468e01
fallures (Alpha, Beta, NO permanent contact Pressure too 'I,-'I."t'.:i‘-;
Lambda, Mu) U: 9.5023e-02 U: 9.5023e-02
H: 7.6018e-01 H: 7.6018e-01
il Insufficient signal interference specification Awkward configuratis s
7
-
A ) T S © APIS North America, LLC 2018
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A

Structure Variants

Design / Process
variants maintained
In same file

Common objects
reside in one/more
variants so changes
can read-across
one/more variants

Variants can be
linked / synchronized

Variants able to
maintain different
attribute data

P11 S

2/12/2019

C:\APIS_WORKING\Documents\APIS_NA\Training Materials Documentation\FMEA_Training fme Files\PEN Design Assy

& #project [C

[1]%Pen

- < Pro

- < Pro

Create version

<No Filter>

- < Standard
- < Hybrid
[1]€Pen Assembly PFMEA [C

- < Standard

[[] Show versions

DFMEA [0ner Sur

New
Properties
Delete

Copy

Move down

Export

Import

Fiter

© APIS North America, LLC 2019
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r

o ® VDA 96/ VDA 06 Ctrl+1
orms Editor I ::
PSC Shift+Ctrl+2
QS-9000 (2nd edition) Ctrl+3
= : : arrsirega  QS-9000 (3rd edition) S
= | Function AIAG (4th edition, D - Design) Ctrl+5 ¢
@ - AIAG (4th edition, E - Process) Shift+Ctrl+5 |4
° A P I S Tl (with root causes) Ctrl+6 ,
J Bosch Ctrl+7 4
Supports mu Itlple 9 Informationstechnologien GmbH GKN Ctrl+8 |
I ayo u tS Eﬂ Type/Model/F abrication/Load M2010 Shift+Ctrl+9 E
CC 2042 - Construc sctric Connectio |
Bg | CC 2042 - Construct Electric Connections Renault 01-33-200 Shifts Clrke0 (]
'?i! B
. . L Ondal Shift+Ctrl+6
Direct import / g
. FMENSYS?EH’I Element M”. TESk 101 Ctr|+9
export ava”able B | Electrical connections
5’%5 MIL Task 102 Ctrl+0
from / to other Cus MIL Task 102 (Causes) Shift+Ctrl+1
FMEA f| |e fo rmaits Function Failure Modes Effects S| C |Causes
Process Element: Electrical connections .
D| rect u p d ates £ Transport Signal does not rep- | Drive controlis outof | 9 ' R
B |signals from |resent the input va- spec
between D F M EA, Ba | receiver tc lues correctly

PFM EA, Contr0| controlunit = . ;:7 :
Plans + ensuring
direct read-across
of changes

-

A ) T S © APIS North America, LLC 2019
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!
X i
\
STRUCTURE ANALYSIS (STEP 2) FUNCTION ANALYSIS (STEP 3) FALURE ANALYSIS {STEP 4) RISK ANALYSIS (STEP 5)
3. Next Lower 3. Next Lower 1. Falre .
1. Next Higher | 2 FocusBle- |) oy o Charac- | 1. Mext Hgher | 2 FocusSle- | Lewel Function | Sfects (FE)to Ao
Lol - tenstic Type | Leve! Funcbon | ment Function | and Require- | the Next Higher £ Fon Mody | cComurigst | P Curent Dat
~ x = S (FM) of the the Next Lower urrem Freven- ument Ustec- i : 4
2nd Requrement | and Requirement | ment or Charac- | Level Element Focus Element | Element or Char-| 500 Contedl o fion Controls 0 AP DF::I-EAFS;\'“ D‘:;f/:co::‘: RESPG'::':E Per- | o mpletion Date
tenstic andéor Viehicke actedetic PC) of FC (DC) of FC or FM . "
I End User
r.Pen * 5 % ¥ Does nx % Housng 4 QA none (B} 3 Acten | kmone {13} A Testng Johnson Deadine?
#5673 1 {1} S Ink Design Rues Priorty Housng Durabé- | Cnad FMEA
=112 i) ity ) I3 Expert
=®S 0B- Deadine? {com-
mﬂ& - plzted] & John-
n son. Chad
: FMEA Expert]
Azten 2 | 5
Priorty
B
% Housng 5 Z none [6] 3 |Aster | kncne (13} &) Johnsan Deadine?
o Design Rues Prioriy R Testiny = Chad. FMEA,
3 2 E
;' ’_‘c'f?,r'; LA | Gnp Durabiity Epett
b1y % Gnp Design {3} [P D=ad-
Rules (5§} ine? {complet-
od) & John- d
son_ Chad
EMEA Expert]
3 ¥C y | IE 4 = = 3 2t | B 2]
o — ik + oy -
— >

! . 4 /

APITS © APIS North America, LLC 2019 & ('
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Simultaneous
Translations in

FMEA

*Translations
performed manually
(catalogued data)

Data: 29 languages!
GUI: 11 languages

AP

2/12/2019

v

S

- e — - P - -wm w. - zv o = » hd = w.\=J = o L= -
or QS-9000 S = che rbin
Function Failure Modes Effects S C Causes Action
Electrical connections
Process Element: (] elektrische Verbindungen
I Transport Signal does not Drive control is out of 9 No permanent
signals from |represent the input spec contact ‘
rec?nwlar to values correctly Ansteuern des An- | tald ist 1
\(/:v?t?lorgt IL"D""S'; Messsignal repra triebs auRerhalb der lauerhaft
i ar A5 ot e o e Insufficient signal I=
Signale oh ‘r”‘.“ FONOITITIONS interference -
; specification
1Islegung bezug
h gegenseitiger
gnalbeeinfiussung
inzureichend »
ubertragen YC |Inadequate design of Specify 100
shielding according to
\i1&) P construction
T i guidelines
chen P: Spezifi-
Zieren nach
Konstruk-
tionsricht-
linie
NONE
D:. KEINE
§

© APIS North America, LLC 2019




Valuation Catalogs

Provides (13) Catalogs... VDA, QS-9000, AIA

all catalogs customizable! pusences

Catalog | v | # |Name

I Description

D v Valuation catalogs
I Document1
<< "AIAG 4th Edition (June D 1 AlmostCglCatalog [ ] # [Name T
= 2008) - Design FMEA Catalog: AIAG 4th Edition (June 2008) - Design FMEA (34 items)

# Catalog: AIAG 4th Edition (June 2008) - Process FMEA (34 items)
AIAG 4th Edition (June D 2 Very high Catalog: AIAG 4th Edition (June 2008) - Product FMEA (34 items)
2008) - Design FMEA # Catalog: Design (34 items)
# Catalog: Process (34 items)
AIAG 4th Edition (June D 3 High | Catalog: QS-9000 3rd edition (April 2001) - Design-FMEA (34 items)
2008) - Design FMEA + Catalog: QS-9000 3rd edition (April 2001) - Process-FMEA (34 items)
# Catalog: Standard (34 items)
— H Catalog: VDA (34 items)
0P Desio PUER D 4 Moderale, - talog VDA 2. Ausgabe (Marz 2007) - Produkt-FMEA mit Fehlerraten (34 items)
H Catalog: VDA 2. Ausgabe (Marz 2007) - Prozess-FMEA mit Fehlerraten (34 items)
— Catalog: VDA 2nd revised edition (updated reprint 2009) - Process FMEA with failure rates (34 items)
< AIAG 4th Edition (June D 5 Moderate . . - ¥ . . -
2008) - Design FMEA Catalog: VDA 2nd revised edition ated reprint 2009) - Product FMEA with failure rates (34 items

prior to design freeze using pass/fail testing (e.g. acceptance criteria
for performance, function checks, etc ).

AIAG 4th Edition (June D 6 Low Post Design Freeze and prior to launch

2008) - Design FMEA Product verification/validation after design freeze and prior to launch
with degradation testing (Subsystem or system testing after
durability test, e.g., function check)

AIAG 4th Edition (June D 7 Very Low Post Design Freeze and prior to launch

2008) - Design FMEA Product verification/validation after design freeze and prior to launch with
test to failure testing (Subsystem or system testing until failure

APTS © APIS North America, LLC 2019‘ r;

2/12/2019

AG 4th Edition (June 2008) - Design F

y



| Revision states by effectiveness

F : It Occurrence (0) >= 5
' e rs : Detection (D) >= 3
RPN >=75

Responsible = <unknown>

AutO_FiIterS dit v-ev; Administration an:s":npmise,v;, rer— Mw He‘p' |
ey AOREEILFACTR &7 -1k Deadline >= Deadline?

A - ‘Funclxon Failure Mo- Effeclls . s| ¢ ':auses' O l‘:'v €
Or hlghllght the | Function SZLW Mo- Effects | S C Couses o ?ﬂ:i S!atUS - open
Chosen Crlterla ; Process Elemz::: Prepare workplace —
based on causal | s T T

liver product

Status = in progress (

Action category = <unknown>

- . nixture with [go- = Filter...
Informatlon g o waste is too | e ———eeee—
y high ): checking

modulation g and clearing
i f process
of signal 0 5
changes du- by shift su- I
ring trans- pevisor
= mission wit- 5 [trained ope- 10 450 | D: checking | Hehre,
e au t I terS are hin the given rators and clearing | Claudia, F\VV-
application of process PO,
= X conditions by shift su- Prozesspla- ==
avallable In the perasor | nung
‘ : B /1772006
filter dialo | e
type of plug | provided nsk losing 7 selects plug 5 | trained ope- |is detected 6 270 |P: read in Hehre,
type of plug | ability to de- from wrong rators by subse- type infor- Claudia, FV-
rong liver product storage pla- quent wor- mation using | PO,
degree of | 7 ce king steps bar code Prozesspla-

| SReu 1
Customized f |

extensive filters * Filtering / highlighting available

may be created in ALL editor contexts
manually

A ) T S © APIS North America, LLC 2019
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Data can be “Versioned”
 Whole Structure

« FMEA Formsheets

« Control Plans

* Process Flows

Historical record of
actions taken in
previous versions

Offers comparisons of
current version to earlier
revisions

APITS

2/12/2019

[ Versioning ’

Project Management - Versions
C:\APIS_WORKING\Documents\APIS_NA\Training Materials Documentation\FMEA_Training fme Files\PEN Design Assy V6.1C_120418 fme

& #project [Owner: Supervisor]
[1)5Pen DFMEA [Owner: Supervisor]
= 12/10/2018 [1}:€ Customer Review Version 2.0 [Owner: St
L 12/10/2018 [1]€Baseline - V1 [Owner: Supervisor]
[1]1%€Pen Assembly PFMEA [Owner: Supervisor]

4] Show versions

<No Filter>

Export

Fiter

© APIS North America, LLC 2019
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Meeting Log

Tracks data
changes made
during session

VDbiect type l Object I Action Notes

v Meeting Log
I C:\Program Files\Apis\training\Data\EXAMPLE FME ‘

Informationstechnologien GmbH

QUALITY ASSURANCE

C O nte ntS Location 8/1/2005 Begin End
Team
“searchable” w/ |sieo
Notes
|Q-Explorer _
Object type Object Action Notes
Control Plan ¥ Control-Plan Add New CP created for Sept. 05 Audit
= FMEA Form ¥ Connector Cable Add New form created as per customer request
P rl ntable as Inspection ¥ Inspection Add
System Element P Setter Add
re port to User Defined Attribute ¥ End User affected Add
- User Defined Attribute ¥ Process related Add
paCkage Wlth System Element P Jack Delete this component was elminated from the
design. Rev- 234-89768
F M EA after Characteristic P Assignment of pins to cable strands | Modify

session /

meeting (similar

to cover sheet)

APITS

2/12/2019
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Deadline Editor

Summary of all Deadlines & Responsible Perso
Sort & filter “action” information from FMEA for

eet

Deadine?

& Tasing Hous- Deadine

aaaaaaa

nnnnnn
Spiing Rotust

Team members can be notified via
email for required updates

Fully configurable data table to allow for user needs

Email notification to responsible person to noti

v . \
AP S © APIS North America, LLC 2019
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Core elements created Automatically
Machine & Inspection Equipment catalogues

Ties directly into the PFD and PFMEA |
Conforms to IATF-16949, VDA, AIAG

e - CP-IATF 15595 Pen Assernbly CROLF [Pes Assen

bly PPMEA [Process]]

Control Plan

Fill & Assemble
S, T -

o

PRIMARY NOTE FFCRIMATION

=4
EnB ] t
EnB gt
EET ad ir
BE® XX
Here s t
* Bst1
. @st2
st
3

ntrcl %
Part/ rocess rame/Operation Userdsfined | Product charactenstics | Process charactenstics Identfica- | Specificabon/Tolerance Machines/jgs/foduresitocls for manufacturing Inspection method =
Process | descnption attnbutes tion of spe
step no @l char:
tenstics
OP20 |1 =) & @ink Cartr Auto B %2 ® Eink Quartrty Ej = Model Specific ®nk Fill Machine % Visual 100%

A

2/12/2019
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Classification of Process Steps/Elements
Auto-populated & synchronized with PFME

Process Flow
Diagram

Flowr Dragram: PFD Pro Version (Pen Assembly PFMEA [Process))

CP

AP

2/12/2019

| S

© APIS North America, LLC 2019

Symbol Reference Symbol Reference Part/Process | Process element/Operation No Product characteristic | Class No ‘ Process characteristic
A number description
< ,> ------------------ [Machine: OP20 B ® @Ink Carir Fill & OP20.a |®] %¥&Ink Quanti- @ OP2 |8 & ink fill flowrate
Fabri;:/ . Ink Fill Assemble [Machine: Ink ty {1) 04b |{1}
Machine] Fill Machine] PRIMARY NOTE NOTICE: Notes are also
0P20 {1} INFORMATION variant specific_check
Ink Cartr Fill Autc out the link differences
O & Assemble between the two variants!
I Autc + DATE: 5121/2018
Move * USER: Supenisor
OP2 |®& & ink Fill Pres-
0.4.c |sure {1}
//\ J
/
4 OP20b |®&Ball/ Tip OP2 |® &, Swage Force
Store Y Presence & Condi- 03b |{1}
/\ > tion {1}
OP2 |® &;Swage Dis-
0.3.c [tance {1}
Inspect
OP20.c (& & Tip position
(
OP20d |@G&Lot# {1
Here is a note
s list 1
s list2
* list
2.3
. |
v




lllustrate Process Steps
Insert rework/inspection loops
Extensive (customizable) Symbols Palette

=
P
V, 1 Y7777 |‘['|e/‘opg i ,‘ ) Ay (A
et ‘ JDescriffe, o6 4
T ry=m
workpldl
I \"? i o L A
B So cosssee rarzcocnz=ERE00EDO
12 @ Insd|® [ 8 8 [ G0 -»WEEiEiEEEiiEEEEiEE EEFENBREER
oo EFNGREFREREGEBAOVAA(+ Y v x -CEEECTRB0 0004
appnanEzﬁigéiiizEEE$$££222222§§§§§§§§§§§§@ﬁéii L
3 [@STITITTTTS ' ;;% |
strandd S T S sHEEOOCAL/ FEEERRGHEE !, '
pins (M %ﬁ&ﬁ%%ﬁﬁﬁﬁﬁﬁﬁﬁ siLEsnTe |
[ [T.3.0 | Eh PUIFOTT [ L 0gernng

APITS © APIS North America, LLC 2019 /
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T | DRBFM Editor

Design Review Based on Failure Mode

Fully comprehensive DRBFM & Impact Analysis worksheets

DRBFM built manually or based on changes across FMEA versions

Use for risk management tracking without addressing RPN

Changes can be made in the DRBFM that do not effect your FMEA,
yet analysis integrated & maintained with FMEA data

A ) T S © APIS North America, LLC 2019

2/12/2019
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= Statistics E

— Schemes
* Pareto Analysis

or

Close

Automatic Help

analysis of _ New |

data —
Edit...
Focuses Saye
an alyS IS . Delete
discussions! |<No Fiter> =] | |Adgirisiaion. |
 Forms

— [1) Form: bearing housing ﬂ
— (1) Form: drive shaft
(1) Form: properties for race: gasket ring
=+ Structure: filter example
(3) Form: Group
Structure: grinding process for seat of ball bearing
=+ Structure: process manufacturing/assembly drive shaft
—|(1) Form: grinding process seat of ball bearing and raceway sealing ring

=+ Structure: process sample structure
11 Farm: charten hiha I ot
» |

Jl

A ) T S © APIS North America, LLC 2019
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Results show in
graph & table
format

User Defined
Analysis Scheme

Print results
separately or
combined

* Action Priority
(AP) —v7.0

APITS

2/12/2019

Statistics Edlfl

{53 10-RM-X - Qualitech International, Inc. TRAINING YERSION [40048-00] - Personal Deskitop
File Edit ‘iew Administration Editors CARM Server Tools  Window Help

Gl Ba|esF[CNlE T

. 1Q-RM-X - Qualitech International. Inc. TRAINING YERSION [40048-00] - Statistics Editor
= Pareto Analysis
— [5110-RM-X - Qualitech International, Inc. TRAINING VERSION [40048-00] - Personal Desktop _|ol x|
== 380 File Edit Yiew Administration Editors CARM Server Tools Window Help
320
o GH BB s TN T
& 240 E, O-R Qualite 0 RSIO 40045-00 dito
= i -
E'.gi T 200 = Pareto Analysis
o ¥ 160 = [ 0|
o 1;8 PN [ Form | System Element % |men [s [o Jo [ Function [ Faiure [ Ettects
2 40 - Pareto Analysis =
%‘G 0 I CAProgram Filestrainingl ORMXSaN\Data\EXAMPLE FME
c N Mot B © N~ ®® O — o %
E'% - - = Infermationstechnolagien GmbH
E'% Ci ;Ij_; Mo Form System Element | % RPN o} D Function Failure Effe
m LI %‘i 1 Electrical con- Electrical con- 9.05 |378 a T [ Transpart signals | Signal does not Driv
e Mo | o | Systern Element | % | Y %-i nections nections ;rg;?rg‘azil‘\t/em:ltt’o ;z;;r\/e;ﬁg;tsgm- out
ik v c-‘l . ‘ . . = hott loss rrectly |
oy I tistics Editor: Risk matrix i
g, b out
et Infermationstechnalagien GRISk matrix
o, = =
L IS Form Sy | |
l:lB Sigr
1 Electrical con- B 8 repr
s nections [CA— put:
; Causes | | rec
Cab
2 Electrical con- El Red 2 repl:
nections ne Ye"OW 3 Incr
6 rec
Green 0 {|won
|
\C.\Program Filesitraining [ QRWX 52 5

(8]
(o]
~

O/S | 1 2 3 4

© APIS North America, LLC 2019
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&
Management Report

]

« Customizable table based layouts to create status reports of analysis
* Include Statistics editor charts

* Apply key dashboard results based on filters, quality rules,
placeholders, formulas, etc.

« Conditionally format key figure colors

« Standardize report templates across files

« “Version” reports to track progress

* Include in Presentation Print batches for reference
» Push results into worksheet software

A ) T S © APIS North America, LLC 2019
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Phase-1 FMEA: Architecture (VDA step 1-3)

&
Management Report

Filter

Filter

Step Description Filter Name: Actual Result Filter Name: Target Result Ratio
Structure / Function Content System elements with functlons*vs. all relevant Systgm elements with 9 focus system elements: 21
system elements. functions
System Level Functions with failures vs. all Svstem Level:
System Level Failures functions on all levels (excluding from first and yste e 13  [functions on system level 16 81%
functions with failures
last level) *
. . ! ] . . Effect Level: . .
Effect Level Failures Top-Level: Functions with failures / all functions ) . . 3 functions on effect level: 3 100%
functions with failures
Cause Level Failures Last-Level: Functions with failures /all functions Cauge Levgl: } 6 functions on cause level: 7 86%
functions with failures
) ) System Level: Failures with causes & effects / all S)_/stem Ie_vel: : .
Failure Net connections failures failures with net 6 failures on system level: 21
connection

Phase-2 FMEA: Evaluation & Optimisation (VDA step 4,5)

. ) . Filter ) . Filter ; Filter
Step Description Filter Name: Actual Result Filter Name: Target Result Ratio Result
L. - . Failures on the last level with Initial state including .
Initial state: First evaluation of . - cause level failures . .
) O and D-Rating and actions vs. number of all s . 8 failues on cause level: 11 73%
all risks ) ith initial state:
failures on last level.
Optimisation of O-rating with |Number of rated causes in green area of S/O risk |cause level failures cause level failures 0 ggssslf\::;ﬁiu:res 0
S/O-risc matrix matrix vs. number of all causes. S/O risc matrix = RED S/O risc matrix = YELLOW GREEN
Optimisation of D-rating with |Number of rated causes in green area of O/D risk |cause level failures cause level failures 0 coa;BSESIs\:;]elai:l)l(uies 3
O/D-risc matrix matrix vs. number of all causes. O/D risc matrix = RED O/D risc matrix = YELLOW GREEN -
) ) Number_ of comp_leted_ a_cti_qns vs. number of ) complete: Difference: 7
Completion of Actions all actions. Actions in initial state are not open deadlines: 3 70%
considered.
actions not in inititial state: 10

v
=2

S

2/12/2019

© APIS North America, LLC 2019
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| i\ | IQ-Explorer

104 1Q-RM-X - Qualitech International, Inc. TRAINING VERSION [40048-00] - Personal Desktop
&
File Edit View Administration Editors CARM Server Tools Window Help
_ DR B8 €« fdh FLUT @/ X B v OEFADEE
ExtenSIVe @, 1Q-Explorer: C:\Program Files\traininglQRMX5aN\Data\EXAMPLE FME
E control: Document Search in C:\Program Files\traininglORMX5aN\Data’EXAMPLE FME.
SearCh Of B Search IDocumentSaarch' Extended Searct I
ObeCtS Search pafterns - separate alternatives by |
J ° ||:Dr|trul L" = |
9 + Search the current IQ document (C:\...\traininglORMX5aNData EXAMPLE .Fiv
a " Extended search for IQ objects (C:\) " In all documents and backup files (C\ )
= Jefine search fterd
I I I % [ Match case ™ consider Notes
Wlthln flle I?? [~ Exact match [~ Number
dlrectory E Result [File Na... | Structure | System. .. [Funcﬁon | Failure |Actjons lNumber | ltem Co... | Date cr... | Date m... ] Mod
@ Cruise . C\Progr... Cruise .. 1/7/2001  11/14/20... Supe
E'% BCruise . C\Progr... CC 204... Cruise . 1 10/28/20... 11/14/20... Supe
% €Contr._. C\Progr... CC 204... Control .. 1.1 10/28/20... 11/14/20... Supe
-~ ||®Contr.. CAProgr.. CC 204... Control 133 10/28/20... 11/14/20... Supe
TeXt Ef |mCruise... C\Progr... CC 204... Cruise .. 1 10/29/20... 11/14/20... Supe
Uﬂh #Contr... C\Progr... CC 204... Cruise ... Control ... 1a 10/28/20... 11/14/20... Supe i
tt #Trans... C\Progr... CC 204... Electrica... Transpo... 12a 10/28/20... 11/14/20... Supe
patterns B |pTrans  C\Progr CC 204 Electrica  Transpo 12b 10/28/20 11/14/20___ Supe
. :'e,-h #Trans... C\Progr... CC 204... Electrica. . Transpo.. 12¢c 10/28/20..11/14/20... Supeff
or f||ters m, [#Contr . C\Progr.. CC204... Cruise .. Control ... 1a 10/29/20... 11/14/20... Supe
# #Trans... C\Progr... CC 204... Electrica... Transpo. 11a 10/29/20 . 11/14420... Supe
Do #Trans... C\Progr... CC 204... Electrica .. Transpo 11b 10/29/20. . 11/14/20. .. Supe
= @#Trans... C\Progr... CC 204... Electrica. . Transpo.. 11¢ 10/29/20.11/14/20... Supe
@ || & Drive C\Progr... CC 204... Cruise ... Control ... Drive co... 1.a.1 10/28/20... 3/14/2002
¥ Drive ... C\Progr... CC 204... Cruise Control ... Drive ca... 1.a.2 10/28/20... 10/28/20. ..
= - - = - = = - =a —= /..’..'.. —————
v . Vi .-7'
AP S © APIS North America, LLC 2019 ¥ \
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Presentation of Output

* Direct Print
 Presentation Print - batch
« Web Publisher — batch HTML

« Bookmarking
— FMX external
— PIM

* Print Preview

A ) T S © APIS North America, LLC 2019
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Web Publisher

A

©
| e |
O p en & |_ B webpublisher X -c = T
i . h . 0 @ bxd = L’
g Web Publisher IQ-RM PRO
web-browser - 10-RM PRO/Wieb Publisher
Created on: 11/27/2018 4:15:30 PM
By: Supervisor
File: C:\APIS_WORKING\Documents\APIS_NA\Training Materials & Documentation\FMEA_Training fme Files\PEN Design & Assy V6.1b.fme

Documents:

Expand reach il L

Deadlines - form view
(Structure)

of analysis S

edition)

FMEA form (VDA 96 / 06)
re S u Its | FMEA form AIAG {4th edition, E)

" Function net

Information and summary
Notes list
Process Flow Diagram
Statistics: Risk Matrix
Structure tree
Symbolic deadlines

S e arC h Symbolic responsibilities
Teams and persons

Valuation catalogs

features
located on |
home page

Functions
Characteristics
Failures
Preventive actions
Detection actions

A ) T S © APIS North America, LLC 2019 ‘ / l r‘ '
"
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Data Interfaces

« HTML
« XML
« SGML
« ODBC
« Excel

APITS © APIS North America, LLC 2019
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&~
Configuration and Settings

« Document templates for company
standardized settings

 Forms, column widths, fonts, field labels,
column labels transferred with file

A ) T S © APIS North America, LLC 2019
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IQ Risk
Management
Tools

Training &
Consulting

222222222




IQ Training

« Catersto all levels of users
from basic to expert usage — emphasis
on capability

« Participants work with hands-on
examples to allow for maximum
understanding of concepts

« EXxperienced Trainers

— Basic Introductory 2-day training available in
English or Spanish

Available on/off -site

A ) T S © APIS North America, LLC 2018
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[ §

FMEA Consultation & Maoderation

Consulting done on a contract basis
« Adaptable to specific needs

* |ncludes conversion from other
FMEA packages

» EXxperienced consultants

 Available on/off -site

A ) T S © APIS North America, LLC 2018
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Thank you
for your interest,
time,
and attentionl
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