





' DATA VIEWE
CASING VIBRATION CONTACT DISPLACEMENT NOMN-CONTACT DISPLACEMENT

X



Application modules Oarome

e Casing Vibration

* Contact Displacement (circularity)

— Roundness.

— Coaxiality.

— Concentricity.
— Radial run-out.
— Axial run out

* Non-Contact Displacement




Roundness & Geometry (o™

e |SO 1101:2004 Geometrical Tolerance - Form,
orientation, location and run-out

e |ISO 12180-1 & 2:2003 Cylindricity - Terms,
definitions and parameters of cylindrical form

e SO 12181-1 & 2:2003 Roundness - Terms,
definitions and parameters of roundness

e |ISO 12780-1 & 2:2003 Straightness - Terms,
definitions and parameters of straightness

e [SO 12/781-1 & 2:2003 Flatness - Terms,
definitions and parameters of flatnhess



Dial Gage indicator
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Dial setup
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Dial setup
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Run-out measurement (D cio™

O Offset

B Eccentricity

O Out of roundness

Offset or Eccentricity = Total Indicated Run-out (TIR) / 2



Run-out measurement  (Qcro™

Eccentricity, ‘ ‘

Out of roundness

Eccentricity,
Out of roundness
Offset

Offset or Eccentricity = Total Indicated Run-out (TIR) / 2
Measurement of OFFSET is suitable for ALIGNMENT



Run-ouf measurement

e No run-out
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a. Concentric shaft

c. Eccentric run-out
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b. Eccentric shaft
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d. Angular run-out




Run Out
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TIR

Oarome

TIR (Total Indicator Reading): The total variation in a direction
perpendicular to the axis of rotation of an indicated surface from

a plane surface of revolution.



Run Out EOTO
TIR - 44—

TOTAL INDICATED READING (TIR)
Difference between the most minimum and
most maximum value



Error Verification

Coupling Face out

Rim- Out of roundness




Brush Holder alignment OK,
exactly perpendicular

to the slip ring surface or
commutator surface

Slip ring or
Commutator

Rotation



Brush Holder alignment
not the best, but1 or 2
degrees trailing is OK

Slip ring or
Commutator

k—'l\
Rotation



Oaroro

Brush Holder alignment
needs adjustment. This is
called leading or stubbing
and can cause fast wear or
friction chatter. Just 1 or 2
degrees makes a big
difference.

Slip ring or
Commutato
r

Rotation
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Roundness Measurements(()cro™

e TO measure out of roundness, Measuring
differences in diameter by measuring radial
deviations from a rotating datum axis; which is not
sufficient and need to compare the part profile to
an ideal circle or datum of individual circular cross
sections of a surface




Roundness Measurement ()cro™

e Component rotation : involves rotation of the part
while keeping the measuring CD sensor fixed.




Circle References Oarome

 Least Square Reference
Circle (LSC): is a circle

where the sum of areas
inside this circle is equal to
the sum of the areas outside
the circle and kept to @
minimum separation.

e The out of roundness value is
the difference between the
maximum and  minimum
radial departure from the
reference circle centre.
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Circle References Oarome

 Least Square Reference
Circle (LSC): is a circle

where the sum of areas
inside this circle is equal to
the sum of the areas outside
the circle and kept to @
minimum separation.

e The out of roundness value is
the difference between the
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Circle References cont.  ()Gro™

o Minimum Zone

Circle (MZC)

The MZC is defined as
two concentric circles
positioned to just
enclose the measured
profile such that their
radial departure is a
minimum. The
roundness value is then
given as their radial
separation. (RONT)



Circle References cont. (D GEO"™

e Minimum Circumscribed
Circle (MCC): This is also
known as the ring gauge
reference circle and s
the smallest circle that
totally encloses the
profile. Out of roundness
Is quantified as the largest
deviation from this circle
(RONH).




Circle References cont. (D GEO"™

o Maximum Inscribed Circle
(MIC) :The maximum
inscribed circle, sometimes
referred to as the plug
gauge circle, is the largest
circle that is totally enclosed
by the profile. Errors are
quantified as the maximum
radial  deviafion  (RONfY)
away from this reference



Accessories Oaro™e
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Know more |

Defining roundness

Dievistien from periect sundness i defiresd by the ifference
in taufi o twn coplanr and ennceniric refesence cies whie
size el cemier pastion ase comstnuctedd by one of four
ok (ieseribed bekowd slter the creumberesitial e has
heen extrixted. The disgrorms show haw the: devition s
dttired o afferied by e method uied.
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The position of the cenber of the concentric drdes
defines the center of the extracted circumfenential
line and therefore the locafion of the dircular feature
measured. Each of the methods described above
resadits in diffenent center peniions for the reference
cirches, 2 shown below.

& & & & [ [

!
:

Charscteristic Symbol*  Definitan

Roundress

Roufainess detan & the difference i rad betvesen Dad CONCENAC Cres toistianed 1
tonch and endlnse the extracted cireumberential ine. A faahie s woleranced by himiing the
deviannn i awhe 1.

Straightress
Straighines deation & the dstance between two paraliel bnes consinict 1 touch and
endase the extracied siright ine veith minimum seperation, A feature & tokranced by
Imiting the dedation 1 2 value L

Flatness

Flatress devialion & the dstande betvween two parall planes consrucied 10 1oudh and
endase the exracied plane surface with Finamum separation. A faanure & tleranced by
Imiting the dedation b 2 value L

Cylndricity

Cylindricity devztion is te difsnce in radi betwesn two coand cybnders oastuced v
nonuch 2nd endlose cybindrical surface saparstion A feaure b
noleranced by imiting the desenion 1o a2 value 1.

Coaxabty

Coauiality deviation & the maomum radial detante between the exvacted cyfirdical surface
ks and the datum 2ds over the length of the ewabuenon @nge. A featue is woleranced by
lmiing the desiation 10 2 value U2

Concentricity

Conenmicily deviation & the madsmum radal dstane between the extracted droumfersntial
e cantar and the danum element center in & cisoular oross seciion. A feaiure & ioleranced by
limiting the desiation i 2 value U2

Farallelsm (Plane 1o Plangi

Plan-in-Flane Parsbleham dedation & te masmum differsnce n detance between the
smﬁmmmmmmﬁmsmqm the desdatian
ma L

Perpendiculerity (Flane to Auis)

Plane-in-Auds Perpendunularity deviation & the macdmum difference in distance bebwesn the
eiracied plane surface and & plane penpendioular 1o the datum ass. A feature & plesnced
by limiting the devianion 1o 3 alue 1.

Perpendicularity (Axds 1o Flane)
Audsag-Plane Perpendunuarity deviaiion & the macdmum diference in distance bebwesn the
eniracied adl ine 2nd an s perpandoular i the datum plans. A feaiure i toleranced by
lmiting the desiation i 2 value t

Run-out (Radialy
Raddal Run-cut deviation & the madmum diflerence in @i of an enmced ourmdenntisl
e cannared on the daium ads. A festure i iokeranged by miing the deviation i a vale ©

Run-out (Adal)

HAdal Run-out deviation & the madmum difference in distance in the asdal direction between
an extracted deruler line and a plane pependicular 1o e k. A feanure & okranged by
Imiing the desiation 0 2 value L

Total Run-cut (Rackal)

Rackal Totd Run-out deviation & the difiesngs in 2ol betwesn two mnceninc oylinders coedal
with the: datum asis construcied 1o touch and endinse the exracied cybndrical surface with
minimum separanon. A festure k inkranced by kriing the dedation in 2 whe L

Tatal Run-out (Axial

Tiokal Aurkal Fasrr- it chsation  the maderm diffasence in dstance in the axial deection
between 2n extraced flat surface and a plane perpendioular 1o the k. A fesure 5
noleranced by imiting the desenion 1o a2 value 1.

Geametrical Tolerancing*
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Extracied fines con be low-pusa fllered in ariows wey: o
reduce or shiminate uwanied detsl, with & cut-off value set
i terme. of undulations per sevolution jupr. The effect of
cifferert g ssttirgs o showe in e cisgrams below, for s
[ e fber, Fow e
atuped soundness value decresies 2 lower upr settings
peoressively smoath out the extacied ine.




