Time to Failure
Data Analysis for
Your Factory

Fred Schenkelberg
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Do you have

repair data?




What do you do with data?




[et’s look at some data

Let’s pull the last quarter of repair
events for three machines.

What is the form of the data?

We need perfect data, and
rarely will find it.




Machine 1

112 615
198 692
301 820
425 907
509 989



Machine 2

112 760
293 813
480 849
560 898
702 920



Machine 3

112 350
142 424
191 563
230 710
280 879



MTBEF is tor repairable systems

Tally the operating hours and divide by
the number of failures.

all three have run for 1,000 hours

Please do not say you use
MTBF




Machine 1

100 hours MTBF



Machine 2

100 hours MTBF



Machine 3

100 hours MTBF



One way to view the data

Did you know about dotplots or
stripcharts?

A one dimensional plot of a set of data
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Even a simple plot helps




Machine 1

Machine 1 Failures Over Time
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Machine 2

Machine 2 Failures Qver Time
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Machine 3

Machine 3 Failures Qver Time
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[ ets Look at the Dataa

little closer




We should let the data Story unfold




Cumulative Plot

Plot the count of failures, cumulatively,
against time

So easy, you can even use
Excel



The Axes

Count of Repairs

Time



the first data point

Count of Repairs

Time



Count of Repairs

the second data point

Time



Our 3 Machines

Completely without assumptions.
Just the data over time

What questions come up when you see
these plots?

What do you see or
guestion do you have




Machine 1

Machine 1 Cumulative Failures Qver Time
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Machine 2

Machine 2 Cumulative Failures Over Time

Cumulative Failures




Cumulative Failures

Machine 3

Machine 3 Cumulative Failures Over Time
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Orther Examplcs

Data is messy, yet may be revealing

The patterns can reveal the next set of
questions you should examine.

What does the data say in
each of these examples?




RefiaSoft's Weibull++ 8 - www.ReliaSoft.com

50.000

40.000

30.000

20.000

Cumulative Number of Failures

10.000

C60-P2 Cumulative Number of Failures vs. Time

Cum. Number ¢

& Data Points
— Function Lil

Fred Schenkelb
FMS Reliability
10/17/2012
11:07:06 AM

0 2000.000 4000.000 6000.000 8000.000 10000.000

Time (Hr)

Beta=0.681612, Eta=65.862499, RF=0.207268



ReBadSoit's Weibuli++ 8 - www. Reliadoft.com

C50-P1 Cumulative Number of Failures vs. Time

50.000 Cum. Number ¢
& Data Points
— Function Lii

40.000

30.000

20.000

Cumulative Number of Failures

10.000
Fred Schenkelb
FMS Reliability
10/17/2012
0-t 8:32:45 AM
0 2000.000 4000.000 6000.000 8000.000 10000.000

Time (Hr)

Beta=0.811413, Fta=312.588580, RF=0.918739



RefiaSoft's Weibull++ 8 - www.ReliaSoft.com

C10-S1 Cumulative Number of Failures vs. Time

50.000 Cum. Number o
& Data Points
— Function Lin
40.000
)
&
=2
‘™ 30.000
u
Y
o
—
&
E
=
=
L
P
Py
)
= 20.000
=
-
O
®
o
10.000 ®
®
L ]
O
o Fred Schenkelbe
&) FMS Reliability
10/17/2012
0 8:04:59 AM
0 2000.000 4000.000 6000.000 8000.000 10000.000
Time (Hr)

Beta=0.561894, Fta=105.169903, RF=0




RefiaSoft's Weibull++ 8 - www.ReliaSoft.com

C30-P1 Cumulative Number of Failures vs. Time

Cum. Number ¢

50.000
& Data Points
— Function Lir
O
40.000 ®
L ]
®
[
L
a
” <)
e
=
‘© 30.000
L )
G . @
A
&
E ®
z
o (=]
- L 4
® @
= 20.000 ]
g ol ®
- )
[«
te
(o]
o}
o]
L
10.000 [ J
&
@
®
[
8] PRy
® Fred Schenkelb
(@) FMS Reliability
o 10/17/2012
0 8:21:12 AM
0 2000.000 4000.000 6000.000 8000.000 10000.000

Time (Hr)

Beta=0.489996  Eta=57.921066. RF=0.782545



Next Steps

Improve the data sources
Focus failure analysis

Match estimates to actual
Connect to business objectives

Refine fitted models

Play ‘what if” with available information

The analysis will lead to
better questions.




More Information

Visit AccendoReliability.com

Let me know if you have any questions.

Check out the new reliability engineering podcast network at Reliability.FM

Continue to explore your data and make improvements.




