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9.1. Primer orodja: PTC Windchill 
Quality solutions (predhodno Relex)Quality solutions (predhodno Relex)
• Projektna usmerjenost orodja
• Vgrajene funkcije (naštete po vrstnem redu Vgrajene funkcije (naštete po vrstnem redu 

smiselnega kreiranja projekta):
– RBD
– λ prediction (MIL217F, ostali standardi, DB)
– Markovski model
– Weibull predikcija
– FMEA
– FTA
– Ostale funkcije: Event tree, ALT, FRACAS, LCC
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RBD diagram (Tablet PC)

Touchpanel
R 0 826000

Memory Board
R: 0,954000
A: 1,000000

Motherboard
R 0 83 000 R: 0,826000

A: 0,999999
R: 0,837000
A: 0,999999

Linked to:
Hard Disk

R: 0,992000
A: 1,000000

Battery
R: 0,928000
A: 1,000000
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λ prediction
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FTA model

BAT-1

Overheated battery

PS-1

Power supply 
conditioner defective

Q:3,73597E-5 Q:0,039213

BUS-1

Power bus short

Q 0 039211

PS-2

Power conditioner  
circuit failure

Q 2 9955E 6

BAT-2

Battery defective

Q 0 005

TS-1

Temperature Sensor  
Failure

Q 0 007472

Anode Cathode Short BAT56A04

Q:0,039211 Q:2,9955E-6

Capacitor shorted Fault detection failure

Q:0,005 Q:0,007472

BAT-3

Anode - Cathode Short

Q:0,005

BAT-4

BAT56A04

Q:0

CAP-1

Capacitor shorted

Q:0,002996

FD-1

Fault detection failure

Q:0,001
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Markovski model podsklopa

Memory System Model
with Load Sharing and Performance/Capacity Analysis

1,28E-7

State5
Memory System Operationa

Init Cond: 1
State: Good

1 SRAM SIM Failed
Init Cond: 0

State: Degraded
Capacity: 75

-- Markov Calculation Results --

Steady state results
Availability: 0,363636
Capacity: 63,63634
MTBF: 2,14844E+7
Mean time to first failure: 7812500
Unavailability: 0 636364

2 7E-280 125

2,56E-7

2 SRAM SIM Failed
Init Cond: 0

State: Degraded

Unavailability: 0,636364

Results at time 30000,000000
Availability: 0,996167
Capacity: 99,903815
Failure rate: 0,128
Mean availability: 0,998082
Mean capacity: 99,951938
Mean unavailability: 0,001918
N b f f il 0 0038332,7E-280,125 State: Degraded

Capacity: 50

Repair
Memory

Controller

Memory
Controller

Fails

Number of failures: 0,003833
Number of repairs: 7,26745E-11
Reliability: 0,996167
Total capacity: 2998558,142315
Total downtime: 57,525974
Total uptime: 29942,474026
Unavailability: 0,003833
Unreliability: 0,003833

State10
System Non-opera

Init Cond: 0
State: Failed

4 SRAM SIMs failed
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4 SRAM SIMs failed



Končno poročilo
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9.2. Pregled vgrajenih funkcij 
izbranih orodijizbranih orodij

Telcordi
a

Orodje Proizvajalec RBD
MIL217
F

IEC 
62380

NSWC-
98

China 
299 SR 332 Markov FTA

FME(C)
A Weibull

Databas
e

EventTr
ee ALTA

Reliability 
workbench

Isograph 
Ltd DA DA DA DA DA DA DA DA DA DA 90 000DAworkbench Ltd DA DA DA DA DA DA DA DA DA DA 90.000DA

Reliasoft
Reliasoft 
corp. DA DA DA DA DA DA DA 300.000 DA

BQR - Izrael BQR DA DA DA DA DA DA DA DA
PTC Windchill 
prediction PTC DA DA DA DA DA DA DA DA DA DA
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• http://www.reliasoft.com/predict/part_libraries.htm
(knjižnica intenzivnosti odpovedovanja elektronskih ( j p j
komponent)

• Weibull model:
– Analizator zgodovinskih časov odpovedi
– Prediktor matematičnih modelov intenzivnosti 

odpovedovanjaodpovedovanja
• NSWC-98: predikcija zanesljivosti mehanskih 

komponent (aktuatorji, črpalke, filtri, kompresorji, komponent (aktuatorji, črpalke, filtri, kompresorji, 
električni motorji, itd.)

• Alta: Accelerated life testing analysis
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