
STATIC BEAT

Monitor Process with a Control Chart
Roll Left Right
No. Side Center Side Avg. Range

3.6 3.4 3.4 3.47 0.2

2 4.5 3.9 3.1 3.83 1.4

3 3.5 3.2 2.9 3.20 0.6

4 4.3 3.3 3.0 3.53 1.3

5 4.3 3.t 2.9 3.43 1.4

(:) 6.4 5.1 4.6 5.37 1.8

7 5.6 5.9 4.7 5.40 1.2

8 5.9 5.6 4.6 5.37 1.3

9 3.8 3.5 2.7 3.33 1.1

10 4.3 3.1 2.7 3.37 1.6

Table I. Electrostatic Fieldmeler
Measuremenls on Arriving Rolls

wilt cause problems in your process or that have CJu.scd
problems for your customCf. \X!hilc I have dr:Iwn this
line at 7.5 KV/cm, you should dr:IW:i line [har is ap­
propriate for your operacion b:ls<:d on your knowledge
and experi01C{'. The blue lines are olcubred from rhe
data rhal you colk-cL Th<: solid blue line is the av<:r.tgt.
The blue dashed lines arc Ihe upper;] nd lower eont rol
limits: rht· UCL and LCL. The control limits show ,he
minimum and m:lximum aver:Ige measuremems th:1{
ar~' cxpcned From a process th:lt is running norm;llly.
The Xbar comrol chart shows that high electric fklds
ffic:lSUra! on rolls 6, 7, and 8 (;xc\X:d rhe UCL, so thcse
roU.~ have higher readings than arc expect.ed from a pro­
cess {hat. is ru nning normally.

In [he R chan: in Figurc 2. the range for each roll
is plotled along with rwo conrrollines. The solid blue
1iOl: is th~- average, Jnd th<: hi ue dashed line is the
conrrollimit showing rhe m;lximum expecled r:mge.
Th~' range for each roll is well bdow the maximum
expecred from the process that it is runn ing normally.

II is nO[ nccCSSJry ro oil your supplier given the pic­
rure prc.sC!ltcd by [he control charrs. The elcctric fields
mC'1sured on roll.s 6,7. :lnd 8 indic;ltc thJ.t th(;fI:: W3S

some problem wirh the supplier's process. Apparently,
Ihe issue was resol ved. as rolls 9 and 10 look normal.
AII readi ngs arc below rhe rcd line. wh ich indicarcs the
level ofSIalic rhat will eause problems.

Concrol charts give you an inrefl::sting and valuablc
view ot you r process. incl ud ing you r ineom ing materi­
als. These charts help you decide when you need to
lake action to solw a starie problem and when you G.1n
Focus your ti me on other priori( ies.
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tarie comes and gOL"S. Sometimes it is jusr J

dis[fJC(ion or an annoyance. Other times,
Haric is disruprivc :Jnd rcqu ircs :lction. How
do you decide: when ir is rime to ser aside orh­

er priorities and (ocus on solving a srJ.ric problem?
Conrrol charts arc a valuable tool for monitor-

ing you r process, (or idem ifyi ng abnormJ I perfor­
mance. and (or helping you decide when ir is time
to rake corrective actions. One good reference tor
learning :lbout comrol charts is J. fine book by
Kaoru Ish ikawa: Guidi- to QualifY COlJlroL. Asian
Produ({ivit)' Organizotion IKr:lUS [nd. Publications.
Wh ite Pia ins. NY (l9R2). IS BN: 92-833-] 036-5].

Let's use an "Xbar and Rn conrrol ch:l rr 10 mon i­
ror the static on rolls arrivi ng (rom a supplier. It is
importanr to unwrap the outer lJ.p or two ro gcr
reliable readings as in Figure L. For our control
charr, t:Ike rhrec readings per roll: le(t. center,
right. Table I shows simulatcd data on ten rolls.

Columns Sand 6 in Table I show the aver-
ages and rangcs for eJch roll. which :He: ploued in
Figure 2. Clearly, the electric fields measurcd on
rolls 6. 7, and 8 :He unusually high. Should dlese:
high readings rrigger a phone call ro your supplier?

In The Xbar chart in Figure 1, th{' avet'Jgc for ea.ch
roll is plotted in grC~'n .uong with tou r controllin<.:s.
The sol id red Iinc is I he level of $tJI ic {hJ[ )'ou ex pect

Jil.Figure 2. The average and range of the eleclJic
field measurements are ploNed on control charts,

Arriving Roll
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Jil.Figure 1. Unwrap

Ihe outer lap 10

measure the electric
field on a roll.
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