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Quick Guide to Precision
Measuring Instruments

B Nominal Characteristics of Contact (Stylus) Instruments
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Stylus Shape

A typical shape for a stylus end is conical with a spherical tip.

Tip radius: ri = 2 pm, 5 pm or 10 ym

Taper angle of cone: 60°, 90°

In typical surface roughness testers, the taper angle of the stylus end is 60°

unless otherwise specmed‘

Static Measuring Force

\q

%,
9,
<

,9

%,
9,
%

Tolerance on static
measuring force

Nominal radius of

Static measuring force at
curvature of stylus tip:
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Note 1: The maximum value of static measuring force at the average position of a stylus is to be
4.0mN for a special structured probe including a replaceable stylus

M Metrological Characterization
of Phase Correct Filters

A profile filter is a phase-correct filter without phase delay (cause of profile
distortion dependent on wavelength).

The weight function of a phase-correct filter shows a normal (Gaussian)
distribution in which the amplitude transmission is 50% at the cutoff
wavelength.

BSENISO 11562:1997

M Data Processing Flow

Definition: Profile that results from the
orf?ﬁfea:SaT;zwgce intersection of the real surface and
a plane rectangular to it.

<— Measurement

Definition: Locus of the centre of the stylus tip
M;f;flﬂs g that traces the workpiece surface.

~<— AD conversion

Quantized Definition: Data obtained by quantizing
profile the measured profile.

<— Suppresses irrelevant geometry of the surface such as
inclination of a flat feature and curvature of a cylindrical
feature using the least squares method
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Relationship between Cutoff Value and
Stylus Tip Radius

The fol\owin? table lists the relationship between the roughness profile cutoff
value Ac, stylus tip radius ri, and cutoff ratio Ac/As.

Ac As AdAs Maximum i | Maximum sampling length
mm pm pm mm
0.08 25 30 2 0.5
0.25 25 100 2 0.5
0.8 25 300 R 0.5
215] 8 300 5 Note2 15
8 25 300 [lok=2 5
Note 1: For a surface with Ra>0.5um or Rz>3ym, a significant error will not usually
occur in a measurement even if = Sym.
Note 2: If a cutoff value s is 2.5um or 8yum, attenuation of the signal due to the mechanical filtering effect
of a stylus with the recommended tip radius appears outside the roughness profile pass band. Therefore,
a small error in s((\us tip radius or shape does not affect parameter values calculated from measurements.
If a specific cutoff ratio is required, the ratio must be defined.

M Surface Profiles
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Primary Profile
Profile obtained from the measured profile by applying a low-pass filter with
cutoff value As to remove the shortest wavelength components that are of

no relevance to measurement.

gt

Roughness Profile
Profile obtained from the primary profile by suppressing the longer
wavelength components using a high-pass filter of cutoff value Ac.

Waviness Profile

Profile obtained by applying a band-pass filter to the primary profile to
remove the longer wavelengths above Af and the shorter
wavelengths below Ac.
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[@ Surftest (Surface Roughness Testers)

M Definition of Parameters

Amplitude Parameters (peak and valley)
Maximum peak height of the primary profile Pp
Maximum peak height of the roughness profile Rp
Maximum peak height of the waviness profile Wp
Largest profile peak height Zp within a sampling length
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Sampling length

Maximum valley depth of the primary profile Pv
Maximum valley depth of the roughness profile Rv
Maximum valley depth of the waviness profile Wv
Largest profile valley depth Zv within a sampling length
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Sampling length

Maximum height of the primary profile Pz
Maximum height of the roughness profile Rz
Maximum height of the waviness profile Wz

Sum of height of the largest profile peak height Zp and the
largest profile valley depth Zv within a sampling length
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of irrequiarities. Care must be taken because differences between

results obtained according to current and old standards are not
always negligibly small. (Be sure to check whether the drawing instructions
conform to current or old standards.)

2 In 1SO 4287-1: 1984, Rz was used to indicate the ten point height

Mean height of the primary profile elements Pc
Mean height of the roughness profile elements Rc
Mean height of the waviness profile elements Wc
IMeanhvalue of the profile element heights Zt within a sampling
engt o
Pc, Re, Wc=% >
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Total height of the primary profile Pt

Total height of the roughness profile Rt

Total height of the waviness profile Wt

Sum of the height of the largest profile peak height Zp and the
largest profile valley depth Zv within the evaluation length
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