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Summary of DfRSofté Tools
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FUNDAMENTAL INSTRUCTIONS

AEntries always go in GREEN AREAS -

APOP-UPS Instructions are found in any difficult tool. They look like:

EXAMPLE

HELP

COMMENT

INSTRUCTIONS

ASimply slide your curser on the word and the instructions will show up.

APop ups can be moved around and you can add your own comments.
Simply right click on the pop up area and select edit comment.
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Df RS oWetcame Page Hyperlink Index To

Menu Tools

Reliability Tools Quality Tools Menu Hyperlink Engineering Tools Physics of Failure Library

Welcome To DfRSoft... Design for Reliability, Quality & Engineering
The Theory of Everything for Design Assurance in One Tool

with Friendly Pop-up and Videos Instructions

ACTIVATION CODE FOR PLUS OWNERS DfRQ Tools for Everyday Use

Enter Activation Code Here = ' Portable Tools you can use Anytime Anywhere
Code for Below Areas Supplied on Purchase. . . 5

217 PARTS COUNT, TELCORDIA PARTS COUNT G DfRSoft Lifetime - www.DfRSoft.com

217 DETAILED STRESS, STRESS PREDICTION 2 Updated 312012015

QUAL PLANS, ESD & DERATING ANALYSIS ‘ Hyperlink to 2015 updated

PoF & DfRQ Library, Derating, ESD i

Software Copyright DfRSoft, All Rights Reserved.

DESIGN FOR RELIA B¢ IDMQUALITY Contact: Customer Support 617-943-9034
& ENGINEERING — USE EVERYDAY Support@dfrsoft.com
FOR ALL YOUR ASSURANCE
PROBLEMS

TOOLS IN EXCEL FORMAT

By using this software you agree to our License Agreement > License Agreement

Click Here to Hyperlink to DfRSoft Subject Menu
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DfRSoft Hyperlink Open Style Menu

How to Find DfR Tools & Videos: Simply use the DfRSoft Hyperlink Index

DfRSoft ... Hyperlink Menu
Drop Down Open Style Hyperlink Subject Menu

Reliability Tools Quality Tools Engineering Tools
How To Use This Hyperlink Menu 1 Physics of Failure Library Hints and Problems
To Welcome Page To Welcome Page
RELIABILITY TOOLS Back

2 & 3 Reliability Plotting & Dist. Shapes 5 Statistical Distributions 7 Acceleration Factors
Comment on Medule 2 Versus Module 3 Weibull Failure Rate Analysis (A48 ACCELERATION MODELS & FACTORS (VIDEO 10 Min.)
Module 2: REL PLTS & Module 3: 3-REL PLTS VIDEO (10 Min) Lognormal Failure Rate Analysis (AT9 Arrhenius Temp Accel Model (A10
iability Plotting (Suspensions End of Test Oy Exponential Distribution A8 Tel el Model (A42

ty Plotting (Suspensions any time Option) & 5td Limits Conf. Life Sampling (A36] Temp-Hum Accel Model (A
i Binomial, Normal, Beta Conf. Limits For Life Sampling Vibration Accel Model (A5T]

Three-Parameter Weibull Analysis {AW4 I H k d
Lognormal Regression Results (AA4 Hyp er I n I n eX
Normal Regression Results (AL4] Binomial Trials {A163

Exponential Regression Results (AG4! Testing Two Proportions {A142
Mixed Modal Analysis (K6 Weibull - Num. of Units Expected to Fail {A109 Arrhenius Least Squares Fit for Act. Energy (A99

MIXED MODES ANALYSIS VIDEO {10 Min) Lognormal Confidence About the Mean (A99 Power Law Least Squares Fit (A157
Bayesian Weibull & Lognormal (N1-AB1 Weibull Confidence (A68 Arrhenius Lifetime Model (A210]

FIELD RETURNS USING S-REL PLTS. VIDEO (10 Min.) Bayes Method for Prod. Test Qual F DAT-A) (A294

2 Distribution Shapes (AT8)
Comment on Distribution Shapes m d Returns Moisture Diffusion Time Through ICs {A240)
Two or Three Parameter Weibull Shape Dist. (A115] FIELD RETw. 'S MTBF INSTRUCTIONAL VIDED (10 Min.) Power Law Lifetime Model (G210
Exponential Distribution Shape Plots (A78] Field Retur.. ™ata Entry & Results (A14] Temp Accel: Doubles Every 10C (A286)

Lognormal Distribution Shape Plots (A155] Field Return Res. = Capacitor Acceleration & Lifetime Model
Normal Distribution Shape Plots (A195) AFR & B Life Calc. (k. ™
8 'Test Plans’ Chi-Squared Method (Binomial Exact Option)

Field Return Calculator |~.79)
4 System Reliability Weibull Macro ACCELERATED TEST PLANNING {10 Min. Video) ALSO SEE ENV. PROFILING {25 Min.)

SYSTEM RELIABILITY INSTRUCTIONAL VIDEQ (10 Min._) Weibull Input (AH18) ——
System Level Serial Block Diag. (A30]

| T | [eEnvironmenta Profing 5 St Hyperlink to Videos Explaining Tools
Two Items In Parallel (A16] What is Environmental Profiling C S - —————————————————
Three Items in Parallel (E16) ENVIRONMENTAL PROFILING & ALT VIDEQ (25 Min.)
N of K Cal. with & without Repair (116 » Environmental Temp. Profiling (A8
Env..~ental Temp. Cycle Profiling (18
Environmeni... ~~~o-Humidity Profiling (78
Environmental Vibrauw.. ~~filing RS,

Two Active On Line Units Different FRs (O6! Temperature Step Stress Correcun.  'AGD)
—y

e cerrera] Oclect Any Tool & Hyperlink to It

DELLABITY CDOWTEL ARALVEIC (Vidan 10 Rlic

t » M| INDEX & Lic Ag. | Menu Index . 'HINTS -~ 1 Conversions 2 Rel Plts 3 S5-Rel Plts 4 Systemn Reliability

bFRSofté
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5 Dist & Conf. 6 Field Returns 7 Acceleration Factors 8 Tast Plan Q Env Profiling 11
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Why DfRSoft Users Never Call Us for
Questions on Software Help

AOur Pop-up Instructions and Videos are so
compl ete and hel pful,

Never,
Ever,

Ever rings!!!




Conversion Worksheet

Example: How to use DfRSoft:
Hyperlink Index for Conversion worksheet
|

B (5 u] E F 5 H I I J K —_—
SELECTED CONVERSIONS
ENTER INPUTS IN G6REEN AREAS

1
2

3 |HYPERLINK INDEX: DfRSoft 3.0320 (DFRSOFT.COM)] (Itis illegal to copy & use this software without a legal purchase.)

& | Tempetaiute Conversio T : = = ; R ity et R

& | Length Conversion u

! Eptuaiecas ways Enter Values in Green d

: s Always Areas read answers
9 ENTER RESUL [ RESU RESULTS | RESULTS | RESULTS RESULTS Results Hesults Hesults

10 QUANTITY TO QUANTITY FITs MTBF Failures per | Failures per | Reliability 1-Reliability PPM PPM AFR

1 ENTER Hours Million Hours Hour at Time At Time at per Year Annul. Fail

12 730 Hrs. 730 Hrs. 730 Hrs. (8760 Hrs.) Rate

|3 FlTS ]125?4530? 3333 000000 009 N 992E2E2G NEAEI0] £4672 £10419 T4004 F199D T AOCAR].

14 | MTBF (Hrs.) 2857142857 35000 2857142857 285714 g

P i, - POP-UP Instructions found near most

16 | Failures per Hour 100000 10000 100 0.00 s =

17 | RELIABILITY 1376758336 72634.38861 13.76758336 1376761 TO O I S I Sl |d e C u rser OVeI’ EXam p I e y

18 |at Time (Hours)

s

Comment or Help. Right click & select edit

EXAMPLE 1: Convert 2000 FITs to MTBF Valu: Enter in C

19
20 EXAMPLE o ; .

| |B13value 2000, read equivalent MTBF in Cel pizefst COommMment to move around or add your own
22 | 1

23 EXAMPLE 2: What is the reliability and PPM rate at 8760 comme nts

24 hours for 2000 FITs Enter in Cell B13, 2000, Enter in Cell BIS,

25 r 8760. Read reliability of 0.982633 in Cell G13 and PPM of

26 17367 in Cell 113 Check: Enter 0.982633 in Cell B17, Read

27 QUANTITY 2000 FITs in Cell C17 and 17367 in Cell I117.

. ]

29 [CENTIGRADE | @80 > 250 482 52315 ]

30 |FAHRENHEIT > | essssssess 150 338.7055556 Most white areas are unprotected

31 [KELvIN L — > £8.33 154,934 34143

= For your notes

3 Length Conversion

34 ENTER | | ResuLts | REsuLTs | ResuLTs | REsuLTs | ResuLTs | ReEsuLTs | RESULTS |  RESULTS

4 « » w]\ INDEX & Lic Ag. £ HINTS Conversions { Cpk £ Acceleration Factors £ Test Plan { Dist & Conf. £ Rel Pits { S-RelPits / System Reliabiity [< | | (>

DfRSofté Current Conversion Worksheet page 7/ March 27, 2015




- -y - Results of distribution parameters
Rel | ab | I |ty PI ottin g Pop-gp such as beta, MTBF found in this
and Videos area with confidences

(Software provides a simple way

Instructions

for st) \
A E c E F G H v J K L ] ) o F \ (=] (5}
_‘ RELIABILITY PLOTTING WITH SUSPENSIONS
DFRSoft Lifetime - www.DfRSof.com [DEFALT WEI-BAYES MLE BETA NO | [he
CENSORED DATA HELP OTHER PLOT RESULTS A

Field Feturns MT|

GO TO "Rel P? Default Beta U

Off - Data Entry On - Calculate

-

— o

o
-

t hat fail, and |if suspended

Beta Charac Life MTBF
NOTE: Unused cells in columns B. C. D must be left blank. Column C =»> Group data may be entered for Failures and Suspensions. 2 [63. 2% Failure) i
DATA ENTRY IN GREEN AREAS RESULTS [Hyperlink to Best Predictor) Mixer Mode Video Instruction Inflection 2535539143 153.3568166 | 1361169888 Co
Mo, Units-» 26 Enter Median Weibull Weibull Lognormal | Exponential Normal Weibull M d Mode He| n Enter in % Pr. Diefault 2987765494 167.3184532 149.3851613
Number of [Observatio] Mumber | for F =Failure]  Plotting COF COF Reg | CDOF Reg | CDF Reg | COF Reg 3-Param  |IngfE 2151762696 405601328 te4d8mmess |
Entries Time Units 5 =Suspension Position MLE Fit Data Fit Data Fit Data Fit Data Fit 5
10 Increasing | at Time ForS [i -3} (n=41 [FEN Z Fit: it=00 ] it otal=16 F a
T 2 1 HHER, 0165326562 | 0.4TA0IGEE3 | 000248288 | 121366244 | 2902513741 WA, . P it
3 TO0TETA0MG 325619475 | 6244430259 | 3344382565 | O5.03297981 | TETI200359 |  6.239333004 1629738143 H#HEA, 1DfRSoft: WEII:IUII_ Probability (CDF) MLE F
5 519635039 | 1072447682 | 1686647073 | 1748543029 | 5033050977 | Se27mesn | tesTIa0Tas 3534151254 #hita Data FIT (Fit=Green, Data= Blue)
3 19.28133858 1279368351 | 1950017906 | 2123760804 | 6299757448 | R.TIIMEI6 | 19508869 44.8635761 H#HEA,
12 H#HEA, 1787938647 | 2574372433 | 2985603522 | 59.24560658 | 2288670578 H#HEA, H#HEA, 100
1 4268341395 | 2663300093 | 5749941645 | 4446913336 | 6538015198 | 3353587122 93.27536128 H#HEA,
1 H#HEA, 4154542075 | B0.2332048 | STAMI4tS! | T2ETaze0T | 46a7atzaTz H#HEA, H#HEA,
20 5731158605 GLMBTORES | BT75934391 | 7291336986 |  B0ISTA003 | 65.91523879 H#HEA, 251080457
2 9655733026 | 859243625 | svsansdtss | eracasten | sedzedsad | e9.35t9Esn H#HEA, 6742151 20
] 9386951631 | BO127IE349 | 9043355103 | B9.M0217037 | 896094343 | 9202705 H#HEA, 89.2447654
H#HEA, H#HEA, #hE,
#MIA EIATES i),
e, . 7 .
Mixed Modes & WeiB
s IXe oaes eibayes
H#HEA,
H#HEA,
Areas
o o #HPE, W, =
Enter number of failures times -
H#HEA, H#HEA, =
o o E o #hia #hite i
H#HEA, H#HEA,
(in increasing time), number 5w
Z
E N\
3
£
=]
5]

or Fai l AFOo inflor mati on. o )
B .
i Enter confidence bands. These
e are shown on unprotected
— e graphs that can be copied and
e, SR put into a report. I —E—ca—;
page 8/ March 27, 2015
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All Reliability Plots displayed
next to each other

‘Weibull [How to transfer plots to M5 Word.
shape Plots DEFALT MLE BETA
e Plots lg ENTER ] Enter |  Weibull Regression Results Enter | _Lognormal Regression Results
Confidence Beta Chara Life MTBF Intercept | Statistical Confidence| Sigma Median Life] Mean Life Rho
Weibull M@ Likelihood Estimate (MLE) (63.2% failure) Expectation  |(not gamma}) Rho Shape Param| (50% failure) | (Average)
MTBF Chara Life RRX 27912425 | 2568.250291 | 2286.638185 | T.85098383 | q.9773 r¥ | 0.484959975| 2179.208902 | 2451.14438 | 0.95838262
Expectation | (53.2% failure) RAX Upper | 2.916086 | 2623031319 | 23238486142 WTF Upper [ 0.529212453 | 2637.513341 | 2025.22413
! 2263133987 [2530.937914 RRX Lower | 26717438 | 2514.630967 WTF Lower | 0.473686181| 18005412 | 2 3
T 47 | 24B1.872707 | 2748.662235 RRY 27278178 | 2564.884159 -21.43375813 RRY | 0.500793762| 2187.385774 | 2479.63237 i
FIGURE 1 I.1,L wer | 2 5575 2065962608 5875 FIGUE 2 FRURE 3
FIGURE #Weibull MLE Probability (CDF) Plot and Data FIT FIGURE 2: Weibull Regression Probability (CDF) Plot FIGURE 3: Lognormal Regression Probability (CDF) Plot
(Fit=Green, Data= Blue) . and Data FIT and Data FIT
(Fit=Green, Data= Blue) (Fit=Green, Data= Blue)
100 { & T T T 100 :
100
Optional to Ent
. 90 30
Default Beta for Weibull
WeiBayes analysis "’ °
70 -
0 - 70 N 70
= /A 2 2 o0
£ I ¥ = = £
E w0 g @ Zf = 5
E £ £ S 50
g / @ 50 -
o o t 50 @ =
o 50 ] i = =z 50 =
= = = 40 -
= £ E =
E i E gl » ©
(=} -k © ¥
30 e 4 "
20 < A 20 .l —— 2
7 d fid d
7 10 -
. Eaert: .~ Entered Confidence Bounds,
\ .= = displayed on graph -
0 500 1000 1500 2000 2500 3000 3500 || pooo 3500

Tima Time
» ¥ [ INDEX &Lic Ag. HINTS . Conversions | Rel Plts " S-Rel Plts - Field Returns -~ System Reliabiliy - Dist & Conf. " 217PRED - TEL PRED - Stress Pred .~ Acceleration Factors -~ Test Plan " Rel Growth .~ D-FMEA -~ Avail & S[[NIILu_[IESN

Assess best fit Weibull, Lognormal, Exponential, Normal
Both Weibull Regression on X or Y and MLE (Maximum Likelihood Estimation)

Df RSOfté page 9/ March 27, 2015



Reliability Plotting Analysis with Best

Predictor

Quick analysis section to
determine reliability at any
time. For a full analysis use
the distribution and
confid

ence analysi s

Optional Reliability Prediction Time ~ I| Normal
ENTER | Pred : | Prediction | Weibull
Enter Reliability 0< R <1 Time rrx > | 690.5746719 | 4684774143 | 488.9642878 | 217.3037259 | 383.3759403 | 4699514401
Confidence Upper Time | 928.7094774 | 817.4654089 | 523.0080496 | 350.8316097 | 471.087964
Entered Above Plots Lower Time | 496.9905899 | 243.846064 | 4284619475 | 134.5970773 | 211.2453228
Enter Time of Interest | 280 | R Probability rrx | 0.973631883 | 0.93354051 | 0.96594295 | 0.823286538 | 0.875857136 |  #NUM!
Confidence Upper Prob | 0.090385642 | 0.982289474 | 0.963501241 | 0.886528351 | 0.887194289
Entered Above Plots Lower Prob | 0.041855279 | 0.839895244 | 0.956337866 | 0.730565492 | 0.837935563
redictor Comment
1
1
Best Predictor Ranks
which distribution
Best Fits the data (two
methods)
£ March 27, 2015
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View Plots for Any Basic Distribution
Over Any Time Period.

Two of Three Parameter Weibull Distribution Plots )

e —— Erer e I FIGUGURE 12: Weibull PDF FIGURE 13: Weibull Hazard Rate

Characteristic Life 1000 Time to B3.23 F ilure

Shaps Parsmeter [Bets) 3 Infart Mart.<1, Expe1, Wear Duts1 TR

3rd Parameter [Gamma) 0 Time shift, Usually 0

Flot Time Start 1] 12000050 1

Frlat Time End 2000 10000000 4

Hazard 8000000 4
Time POF COF Rate [FITS]  Reliab

5 5 5 . " £000000 -

a0 199EEDE DOODGMEES 19200 093845513 4000000 1

160 TEASEIE-OS  O004DSTEZZ  TEROD 093602ITT e d

240 0000ITO4ZE  Q0IT2ERET 12200 D93E2TING - ) ) )

320 0000297297 DO3Z2EME 307200 DIETTE3055 o : j y ¥ g J J J J
400 0000450242 0061335 430000 0938005 - ) ¢ 500 1000 1500 2000
430 DO00BIIEN  OI4EIE04Z 31200 0295203958 s Time

560 DO007E9ETE  DIEINEINZG 940500 DEIEIH00T4

640 0000945435 0ZFOGHITEE  1228R00 D7EA0ZEE

720 000070747 D3NEOSS3S  16E5200 0EER4944E5 FIGURE 14: Weibull CDF FIGURE 15: Weibull Reliability

300 DODIGDESS  DADDTOAZIZ 1920000 05382957

aa0 DODITEZH  04AMZEN9 2323200 5O5ETIANN

260 DONIMIETE  DRETITESRE  27R4BN0 3

040 DOOWSISTE  DEFHG0FIT 3244800 12
2o 0000923432 OFR4EISITE  3TEIR00 14
1200 DO0DFETA0Z  0BEZIEOBEE 4320000 o5 L
1280 DO0OBOIEM  OATTISNIS 4315200
1260 0000443438 0BGTINET  BE4BRO0 08 T
1440 DOODGM0ST  0A4BGIZ0Z  G2EDE00 7 B
1520 0000206847 OATOISTOR  EAFIZ00
1600 0000IZTTIE  09R360S01  TETA999.9 0zt
1680 THETIZEDS  DANITEE04  S4ETIA 7 ; ; ; ; |
1760 38G539E-05  OBGGTIGNY  923ZBO0 a 500 1000 1500 2000 2500 ,
1240 2OMIE-06  DBGBN2AET1  INMGEFAAH TIe N 00 1900 1500 2000
1320 93290ZE-06  DAUGIGGHMT  05EZD0 )
2000 A0PSSEE-06  000OGG4E37 113990999 e

Inztructions: To view the Weibull distribution for any time period, enter the Characteriztf@Life [Alpha]in Cell 230 and the Shape parameter [Beta]in Cell 211 there iz a time delay [gamma) enter in Cell 292, Then enter the time period of interest, For example,
between & and 12 months, enter 4330 For plot star time in Cell 33 and 8760 in Cell C34 f

Software provides capability to look at the any

FIGURE 17: Lognormal Hazard Rate

common distribution. For given parameters. Found on fRel
For example if you find the beta and Sheet
characteristic Life, from reliability plotting then  pres=rpe#

you can enter these here and look at the

PDF, CDF, Hazard rate, and reliability over any
time periOd_ page 11/ March 27, 2015




Mixed Modes: Capability to separate out as
many modes as can be observed

Bimodal Analysis with Option to Iterative Modal Analysis

120

100

b

Cumulative Probability
3

&

20

DfRSoft: Mixed Mode Weibull Regression Analysis

—a— Lower Dist Data

—#— Upper Dist Data

(Fit=Solid Lines)
pfl
/§ // 8
/[ L //e
/ / i
/ / /4
17 -
/] —
/1] A /
/ - /
/
,4 /?" a
/ Y4
[/ Vi /
7 bﬂ/
I
ff/’ —4— Main Data
= Main Fit
- |
50 100 150 200
Time

= Lower Dist. Fit

——— Upper Dist. Fit

DfRSofté

Bimodal Results with Inflection Point at 43%

| 5.93303| 185.4309605 | 171920827 0.995162

Lower Distribufion (From O fo 43% ) Results

2.97207| 71.69381364 | 64.9575911| 4.27240446

This Analysis Can be E) ded to all Distribution Including MLE and Weibull.
As Well the User can Extend this Bimodal Analysis to Multiple Modal Analysis.
Flease review the Instructions & Video below to fearn how.

Mixed Mode Help

Hyperlink Back TO\Analysis Area

Video Inst.,

Pop-Up Inst.,

March 27, 2015



Distribution & Confidence Page Full
Analysis of Any Key Distribution

All the common distributions &

Confidences can be found for
any parameter at any time. Here

is a Weibull analysis.

DfRSofte - Distributions & Confidence Page [Mach27.2015



