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cause.and.effect( cause=list(

Materiales=c("Materia prima defectuosa", "Defectos de armado", "Material escalibrado"),
Mano.Obra=c("Falta de capacitacion", "Falta de compromiso"),Metodos=c("Inspeccion deficiente", "Falta
de instruccion", "Disefo indadecuado"),Maquinas=c("Soldador inadecuado", "Patron desequilibrado")) ,

effect="Falla el termostado", title=" Diagrama de Causa - Efecto", cex = ¢(1.5, 0.9, 1.5), font = c(4,1 ,4))

Diagrama de Causa - Efecto

Materiales Mano.Obra

Materia prima defectuosa Falta de capacitacion

Defectos de armado

Falta de compromiso

Material descalibrado

Falla el termostado

Disefio indadecuado
Patron desequilibrado

Falta de instruccion

Inspeccion deficiente Soldador inadecuado

Metodos Maquinas



oo package :gqoo FE Documentation
Cuality Control Charts
Description:

Create an object of class "qgoco' Lo perform statistical quality

control. This object may then bhe used to plot Zhewhart charts,

Cusum and EWHMA plotting, drawing OC curves, computes capability
indices, and more.

T=zage:

gqoo (data, type, sizes, center, std.dev, limits, target,
data.namwe, labels, newdata, newsizes, newlabels,
nsigwas = 3, confidence.level, rulez = shevhart.rules,
plot = TRUE, ...]

#¥ 33 method for class 'goo!:
printi=x, ...]

#H¥ 33 method for class 'goo!:
Surmaryiobhiject, ...)

## 53 method for class 'goo!':

plotix, add.stats = TRUE, chart.all = TRUE,
lakbel.limit=z = o ("LCL ™, "OZL™), title, xlakh, wvlakh, vlim,
axes.las = 0, restore.par = TRUE, ...]



Arguments:

data:

Lype:

=irces:

Argumentos de la  funcion qqc()

a data frame, a matrix or a vector containing obhzerved data
for the wariable tao chart. Each row of a data frawe or a
matrix, and each wvalue of a vector, refers to a Sample or
""rationale group''.

& character string specifying the group statistics to

Compute:
atatistic charted Chart description
' Mubar™! e &n means of a continuous process wvariable
L standard deviation sStandard deviations of a continuous wariable
PRl range ranges of a continuous process variable
'"xhar.one™' mean one-at-time data of a continuous process variable
PHpr! proportion proportion of nonconforming units
Praptr! count nukber of nonconforming unics
Pl count nonconformities per unit
P! count average nonconformities per unit

a valuse or a wvector of values specifving the sample =izes
assocliated with each group. For continuous data provided as
data frame or matrix the sample sizes are ohtained counting
the non-'Hi' elewents of each row. For 'Mp"', '"np"' and
V! charts the argument 'sSizes!' is required.



x <- c(33.75, 33.05, 34, 33.8 , ... .)

gcc (x, type="xbar.one")




Excel: pistones.xls Text: pistones.txt

& Tinn-R - [D:\CIP-R\pistones.ixt]

£1 Microsoft Excel - pistones
@i Fie Edit Fommat Projecks  Search

Da@a- W d < af

@_1 Eil= Edit Miew Insert  Format  Tools

IRRE=RE BN R A= NN

E14 - e % = = H E | o
A | B | i | D Hisweter sample trial

1 |diameter sample  trial 74.03 1 TRUE

2 74.03 1 TRUE 74.002 1 TRUE

3| 74002 1 TRUE Copy 74.019 1 TRUE

4 JA01Y 1 TRUE 73.992 1 TRUE

5| 73892 1 TRUE | ceeeeeeeeeeeee > 74,008 1 TRUE

B | 74.008 1 TRLUE 73.995 2 TRUE

7| 73995 2 TRUE Paste 73.992 2 TRUE

I R = 2 THUE 74.001 2 TRUE

9| 74001 2 TRUE 74.011 2 TRUE

0 74011 2 TRLE 74.004 2 TRUE

1 74004 2 TRUE 73.988 3 TRUE

12 73588 3 TRLE 74.024 3 TRUE

13| 74024 3 TRLE 74.021 3 TRUE

4] 740 3 TRLUE 74.005 3 TRUE

5] 74005 3 THUE 74.002 3 TRUE

1 74.002 3 TRLE

En R:>pistones <- read.table (“pistones.txt”,header=T)




> pistonezs <- read.table(piztones.txt”, header=T]

> pistones

digmeter sample trial
1 74,0350 1 _TRIE
a 74,002 1 _TRIE
3 74,019 1 .TETE
4 73,8992 1 . TRUE
5 74,005 1 TEUE
G T3.995 2 . TRIE
7 73.992 Z .. THEITE
(= 74,001 Z . TRIE
= 74,011 2 . TRIE
10 74,004 2 . TRIE
200 74,02 40 FALS3E

> attachipistones)
> dismeter «<- goc,groups (diameter, samwple]
> dismeter

[21] [.2]  [.3]1  [.3]  [.5]
1 .74.030 Y4,.012 73.9598 73.290 74,0089
& ..43.385 V4,020 V3.9596 V3.335 V3,935
do..a44.000 74,020 ¥3.950 74.000 73.995
4 74.007 73.988 Y3.987 V4.002 74.010
Dotd. 330 74,015 V3,956 V4.000 V4,002
6..04.008 Y3.967 Y4.013 73.993 74.005
=
o
=
1

774,025 73.997 73.992 74.003 74.014
g 74,005 73.995 74.007 74.016 74.003
9 74,009 73.994 73.954 74.019 74.030

0 73.995 74.010 73.996 73.995 74.008

40 V4.013 V3.98%9 V3i.986 74.007 Y4.0zZ0

40 muestras de tamafio igual a 5



Group summary statistics

73.990 73.995 74.000 74.005 74.010 74.015 74.020

> gcc (diameter, type="xbar")

xbar Chart
for diameter

N I O IO IO
1.3 &5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Group

Number of groups =40
Center =74.0036 LCL =73.9902 Number beyond limits = 2
StdDev =0.009992449 UCL =74.01701 Number violating runs =3



> gcc (diameter, type:"xbarn)

Call:

gcc (data = diameter, type = "xbar")

xbar chart for diameter

Summary of group statistics:
Min. 1st Qu. Median Mean
73.99 74 .00 74 .00 74 .00

Group sample size: 5
Number of groups: 40

Center of group statistics: 74
Standard deviation: 0.00999245

Control limits:
LCL UCL
73.9902 74.01701

3rd Qu.
74.01

.0036

Max.
74.02



Eliminando algunas observaciones para tener

muestras con diferentes tamaifos:

> salen <- c(9,

> diameter <- goc.groups ipistonesidiameter[-3alen],

10,

> fix(diameter)

30,

35,

45,

64,

65, 74,

75,

85,

99,

100)

sample[-s3alen] )

= Data Editor

row.nawes | coll cols cola cold cols war

1 |1 74.03 |74.002 |74.019 0OZ [74.008
E 73.995 [73.902 |74.001( N N )

E 73.0988 |74.024 |74.021 oos |74, 002
3 [g 74.002 |73.996 |73.993 |74.015 |74.009
5 |5 73.992 |74.007 |74.015 |73.989 |74.014
6 |6 74.009 |73.994 |73.997 |73.9885 |NR O\
7 |7 73.995 |74.006 |73.994 |74 \ |NL )
g |8 73.985 |74.003 |73.993 |74.015 985
g |g 74.008 |73.995 |74.009 |74.005( [HA)

10 |10 73.995 |74 73.99 | 74.007 |73.995

=L
L

=2 aoada

=2 aa=

72 adad

HEAE:




Ordenes para hacer las cartas:
> salen <- ¢ (9, 10, 30, 35, 45, 64, 65, 74, 75, 85, 99, 100)

> diameter <- gcc.groups (pistones$Sdiameter[-salen], samplel[-
salen])

> gcc (diameter[1:25,], type="xbar")

> gcc (diameter[1:25,], type="R")

> gcc (diameter([1:25,], type="S")

> gcc (diameter[1:25,], type="xbar", newdata=diameter[26:40,])

> gcc (diameter[1:25,], type="R", newdata=diameter[26:40,])

> gcc (diameter[1:25,]1, type="S", newdata=diameter[26:40,])

Otras ordenes:
> gcc (diameter[1:25,], type="xbar", newdata=diameter[26:40,], nsigmas=2)

> gcc (diameter[1:25,], type="xbar", newdata=diameter[26:40,],
confidence.level=0.99)



Group summary statistics

73.995 74.005 74.015

73.985

xbar Chart
for diameter[1:25, ]

Number of groups = 25
Center =74.00075
StdDev =0.01013948

Group

LCL is variable
UCL is variable

Number beyond limits =0
Number violating runs =0




Group summary statistics

0.01 0.02 0.03 0.04 0.05

0.00

R Chart
for diameter[1:25, ]

_——— peme-—- |-=-

_________ R T __ T — e —————

Frrrrrr Ot °°r -+t 1> 1 - " ° T 1"
1.2 3 4 5 6 7 8 9 10 12 14 16 18 20 22 24

Group
Number of groups = 25

Center =0.02230088
StdDev =0.01013948

LCL=0

Number beyond limits =0
UCL is variable

Number violating runs =2




Group summary statistics

0.005 0.010 0.015 0.020

0.000

S Chart
for diameter[1:25, ]

- - —_—— - r—=1 [

r— 111 1T 1T 17T 1T 1T T T T T T T T T T T T T T T T T
1.2 3 4 5 6 7 8 9 10 12 14 16 18 20 22 24

Group

Number of groups = 25
Center =0.00938731 LCL=0 Number beyond limits =0
StdDev =0.01013948 UCL is variable Number violating runs =1




Group summary statistics

74.02

74.01

74.00

73.99

xbar Chart
for diameter[1:25, ] and diameter[26:40, ]

Calibration data in diameter[1:25, ] ___New data in diameter{26:40, ]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Group
Number of groups =40

Center =74.00075 LCL is variable Number beyond limits = 3
StdDev =0.01013948 UCL is variable Number violating runs =1




Group summary statistics

0.01 0.02 0.03 0.04 0.05

0.00

R Chart

for diameter[1:25, ] and diameter[26:40, ]
Calibration data in diameter[1:25. ] New data in diameter[26:40. ]

_________________________________________________

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Group
Number of groups =40
Center =0.02230088 LCL=0 Number beyond limits =0
StdDev =0.01013948 UCL is variable Number violating runs =2




Group summary statistics

0.005 0.010 0.015 0.020

0.000

S Chart
for diameter[1:25, ] and diameter[26:40, ]

Calibration data in diameter[1:25, ] ___New data in diameter{26:40, ]

[ | | |
[ | | |
Lo | Lo
- | o
| | | | | | |
| | | | | | |
I = [ Q|

4

——— - ——

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Group
Number of groups =40

Center =0.00938731 LCL=0 Number beyond limits =0
StdDev =0.01013948 UCL is variable Number violating runs =1




> naranjajugo<-read.table [("naranjajugo.txXt”, header=T)
> fix(naranjajugo)

= Data Editor

Sample |D Size trial |war.
1|1 12 50 TRUE
ATRIBUTOS 2 |2 15 50 TRUE
3 |3 = S0 TRUE
3 (4 10 S0 TRUE
S |5 S0 TRUE
B |6 50 TRUE
7T 16 50 TRUE
=R = = S0 TRUE
a9 (9 14 S0 TRUE
10 | 10 10 S0 TRUE
11 |11 5 50 TRUE
12 | 12 50 TRUE
13 | 13 17 50 TRUE
14 14 1 i TOTTR




> # Solo grupo TRUE
= oo (D[trial], =slizes=size[trial], type="p')

icall:
gqoo (data = Dltrial], type = "p®, z3izes = sise[trial])

p chart for D[trial]

Sumnary of group statistics:
Min. 1=t Qu. Median Mean drd Qu. Max.
o.0s800 0.1e00 0.2100 0.2313 0.2950 0.43500

Froup sSample size: 50

MNumber of groups: 30

center of group statistics: 0.2315333533
otandard deviation: O.4=21685

i—ontrol limits:
LCL TCL
O.05242755 0.4102391



Group summary statistics

p Chart
for D[trial]

Number of groups =30
Center =0.2313333
StdDev =0.421685

Group

LCL =0.05242755
UCL =0.4102391

Number beyond limits = 2
Number violating runs =0




i~ R Console

* # Bemover puintos fuera de control

> inc <—- setdiff(whichitrial), c(15,231)

> gl «<— goec(D[ine], sizes=ssize[inc], type="p™)

= ogqoo(D[ine] , sizes=size[inc], type="p", newdats=D['trial], newsizes=size[!trial])

Call:

e (data = D[ine], type = "p", sizes = size[inc], newdata = D['trial], newsizes = size['trial])

P chart for D[inc]

Summary of group statistics:
Min. 1st Ou. HMedian Mean 3rd ou. Max.
0.0s0 0,155 a.200 0.215 0.2e5 0.400

Group sample si=ze: 50
Iuber of groups: 28
Center of group statistics: 0.215

Atandard deviation: 0.4105223

Summary of group statistics in D[ 'trial]:
Min. 1st Ou. HMedian Mean 3rd ou. Max.
0.0400 0.0800 0O.1100 0O.1103 0O.1200 0O.2400

Group sample size: 50
MNumber of groups: 24

Control limits:
LCL TCL
0.04070z284 D.SBBEE;;-



Group summary statistics

0.15 020 025 030 035 0.40

0.10

p Chart
for D[inc]

Group

Number of groups = 28
Center =0.215 LCL =0.04070284 Number beyond limits =1
StdDev = 0.4108223 UCL =0.3892972 Number violating runs =1



Group summary statistics

015 020 025 030 035 040

0.10

p Chart
for D[inc] and D[!trial]

Calibration data in D[inc] New data in D[!trial]

[—— e
./‘
— 0

_______________________________________ -
I I O O O O

1 35 7 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Group
Number of groups =52
Center =0.215 LCL =0.04070284 Number beyond limits = 2
StdDev = 0.4108223 UCL =0.3892972 Number violating runs = 2



> g1 <- gce(D[inc], sizes=size[inc], type="c")

>

Group summary statistics

c Chart
for D[inc]

12
I

10
I

Group
Number of groups = 28
Center =5.714286 LCL=0 Number beyond limits =0
StdDev = 2.390457 UCL =12.88566 Number violating runs =0



Carta U

Datos de dlase

> datos<-read.table ("carta U.txt", header=T)
> fix(datos)

' Data Editor

Defectos| Unidades |wars3

1 |5 19
Z |8 15
3 |16 22
4 |3 10
5 |1 4
6 |6 22
712 19
g |5 14
9 |4 9

10 (0O

11 |3 13

1z |5

13 (4

14 (11 31

15 |2 5

16 [11 15

17 (4 8

15 |2




> attach(datos)
> gcc(Defectos,Unidades, type="u")

u Chart
for Defectos
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Group

Number of groups = 30

Center =0.4235925
StdDev = 2.594075

LCL is variable
UCL is variable

Number beyond limits =1
Number violating runs =1




Prob. type Il error

1.0

0.8

0.6

0.4

0.2

0.0

OC curves for xbar chart

Process shift (std.dev)




Pareto Chart for defect
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g <- gcc(diameter[1l:25,], type="xbar", nsigmas=3, plot=FALSE)
process.capability (g, spec.limits=c(73.95,74.05))

Process Capability Analysis
for diameter[1:25, ]

L] ! L]
' PN '
S S = S SR S
I * I I % I I * 1
73.94 73.96 73.98 74.00 74.02 74.04 74.06
Number of obs = 125Target = 74 Cp =142 Exp<LSL 0%
Center=74.00305 LSL=7395 Cp_l =151 Exp>USL 0%
StdDev =0.01171394USL =74.05 Cp_u=1.34 Obs<LSL 0%
Cp_k=1.34 Obs>USL 0%
Cpm =1.38



> g <- gcc(diameter([l:25,1,
> process.capability.sixpack(q,

Group summary statistics Group summary statistics

diameter[1:25, ]

0.00 0.03 73.990 74.010

73.99 74.02

xbar Chart
for diameteri1:-25 1

. ./.\ °e .0.1'0./.\ I\ A\ °, %,
[ Y A4 )
\./ i o °
R e I R I 0 B
1 3 57 9 11 14 17 20 23
Group
R Chart
_____________ fordiameterf1:25.1
[ ]
[ ]
\ ..I.\, LY /. .\ ./\ P .'..
\./ ° \/.\/ \. ., o .
o ° °
B R e B e I B B B B
1 3 57 9 11 14 17 20 23
Group
Run chart
[o] [o] °
[o] °0 ° ° (o] ogo ° ° 8 08 oO
o o _8 o o 00°©%9g °
_‘_J_&g_:___;__g_QE g__g_s_c@,_o_eg_o_g_go_e_g_
oo 88 8 ° 98 ° o] ° oO ° [o]
° o ° o §°° o ° 7,
I | | | I
5 10 15 20 25

Group

type="xbar",
spec.limits=c(73.95,74.05))

nsigmas=3,

Process Capability Ana

Sample Quantiles

73.85

fordiametarl1-25 ]

~

T 1 [
73.94 74.00 74.06

Normal Q-Q Plot

73.99 74.02
|

Theoretical Quantiles

Capability plot

Center = 74.00282
StdDev = 0.01142625

Target = 7Brocess toleran
Cp =146 F—#—T,
Cp_k = 1%0 fication | qu

Cpm =1.

| | | |
73.95 74.05

plot=FALSE)



> g <- gcc(diameter[1l:25,

> cusum (q)

1,

type="xbar", nsigmas=3, plot=FALSE)

Cusum Chart
for diameter[1:25, ]

5
|

4
L

Above Target
2 3
| |

1
|

o—e /.\~/}\x/.\

— ~

-1
]

Cumulative Sum
0

-2
]

Below Target
-3
|

4
L

-5
|

N/

Number of

roups =25
Target =74.00282
Sthev 0.01142625

8 9 11 13 15 17 19 21 23 25

Group

Decision boundaries (std. err.) =5
Shift detection (std. err.) =1
No. of points beyond boundaries =0



> g <- gcc(diameter([l:25,1,
> process.capability.sixpack(q,

Group summary statistics Group summary statistics

diameter[1:25, ]

0.00 0.03 73.990 74.010

73.99 74.02

xbar Chart
for diameteri1:-25 1

. ./.\ °e .0.1'0./.\ I\ A\ °, %,
[ Y A4 )
\./ i o °
R e I R I 0 B
1 3 57 9 11 14 17 20 23
Group
R Chart
_____________ fordiameterf1:25.1
[ ]
[ ]
\ ..I.\, LY /. .\ ./\ P .'..
\./ ° \/.\/ \. ., o .
o ° °
B R e B e I B B B B
1 3 57 9 11 14 17 20 23
Group
Run chart
[o] [o] °
[o] °0 ° ° (o] ogo ° ° 8 08 oO
o o _8 o o 00°©%9g °
_‘_J_&g_:___;__g_QE g__g_s_c@,_o_eg_o_g_go_e_g_
oo 88 8 ° 98 ° o] ° oO ° [o]
° o ° o §°° o ° 7,
I | | | I
5 10 15 20 25

Group

type="xbar",
spec.limits=c(73.95,74.05))

nsigmas=3,

Process Capability Ana

Sample Quantiles

73.85

fordiametarl1-25 ]

~

T 1 [
73.94 74.00 74.06

Normal Q-Q Plot

73.99 74.02
|

Theoretical Quantiles

Capability plot

Center = 74.00282
StdDev = 0.01142625

Target = 7Brocess toleran
Cp =146 F—#—T,
Cp_k = 1%0 fication | qu

Cpm =1.

| | | |
73.95 74.05

plot=FALSE)



> g <- gcc(diameter([1:25,], type="xbar", nsigmas=3, plot=FALSE)
> ewma(q, lambda=0.2)

EWMA Chart
for diameter[1:25, ]

74.010
|
®

74.005
|
[ ]

Group Summary Statistics
>
g
[ )

74.000
|
[ ]

e

73.995
|

Number of groups = 25 Smoothing parameter = 0.2
Target =74.00282 Control limits at 3*sigma
Sthev 0.01142625



