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Theme 8: Rationing of requirements to surface irregularities

Lecture plan:

Reasons for surface finish control.

Surface texture and types of irregularities.
Roughness parameters.

Designation of roughness parameters in the drawing.



Reasons for surface finish control

The reasons for surface finish control are as follows:

I. Friction behaviour can be significantly improved by surface finish.
High surface finish reduces friction forces and helps to maintain oil films on
the contacting surfaces: consequently. the energy losses are reduced.

2. Wear characteristics relate to parameters of surface finish.

3. Fatigue strength of heavy loaded components can be affected by
sharp irregularities of the surface texture. which act as stress concentrators.

4. Corrosion resistance also decreases with surface finish 1m-
1)1'01'111'31“.

5. Appearance of car bodies 1s an example of the cosmetic effect that
1s provided by high quality surface finish.

6. Effective contact area 1s of great importance for microprocessor in-
dustry or when heat conductivity of a surface should be as high as possible.
e.g. transistor heatsinks.

Microgeometry of plastic tubes. for mstance. can greatly reduce the
damage of blood cells during blood transfusion or hemodialysis.

8. The performance of sealing components and devices 1s defined by
surface finish. too.

9. Noise requirements are met via proper surface finish control.

10. Painting and plating process facilitation.



Surface texture




Types of irregularities

1. Roughness (S,/W,)<40
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Roughness parameters

According to GOST 2789-73 surface roughness can be assessed by the
six parameters, which are grouped with relation to the characteristics of the
profile they describe.

1. Amplitude parameters (vertical direction)

— Maximum roughness height, designated as Rax

— Ten-pomt height. designated as R,

— Roughness average, designated as R,
. Spacing parameters (horizontal direction)

— Mean spacing of adjacent local peaks, designated as S

— Roughness peak spacing on the center lie, designated as Sy,
. Bearing parameter

— Bearing length ratio, designated as t,
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Roughness parameters

Sampling length is the length over which parameters are measured. The
sampling length should be long enough to reveal clearly the surface pattern
needed to measure the parameters correctly. but not too long to exclude the
influence of waviness (for roughness assessment) or form (for waviness as-
sessment). Actually the sampling length for waviness measurements 1s usual-
ly limited by the profilometer maximum traverse, rather than the form error
mfluence.
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Sampling length

The roughness parameters are measured relative to the reference line,
which 1s equidistant to the surface profile and can be represented by either a
center line or least squares mean line. The center line 1s positioned so that
the area above the line (S;+S,+...) 1s equal to the area below the line
(S;7+S,°+...). The least squares mean line 1s a line position so that the sum of
square deviations of the profile from the line 1s a minimum.



Roughness parameters (vertical direction)

Maximum roughness height 1s defined as the distance between the
highest peak, Rp, and the deepest valley, Ry, within the specified length. and
measured i pm. R, calculated as:

Rmﬂx: RP + RV
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Sampling lengths are divided in three groups (GOST 2789-73):

L=(0.01); (0.03); 0.08 mm — for small height of irregularities,
L=0.25; 0.8 mm — for meddle height of irregularities,
L = 2.5; 8; (25) mm - for large height of irregularities.

Fomax




Roughness parameters (vertical direction)

Ten-point height 1s defined as the mean distance between the five high-
est peaks, Yp, and the five deepest valleys, Yy, within the specified length.
The parameter is evaluated with reference to the center line, measured in pm.
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Roughness parameters (vertical direction)

Roughness average is defined as the arithmetic average of the absolute
values of the profile points departure (v;) from the center line within the sam-
pling length. The parameter is evaluated with reference to the center line,
measured m pm. To calculate the R, parameter, the following two equations

can be used:
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Roughness parameters (horizontal direction)

Roughness peak spacing on the center line 1s the average spacing.
measured on the center line between adjacent crossings (in the same direc-
tion) within the sampling length .

The peaks that go mto count are the profile peaks that are separated by
crossings of the profile line with the center line. This parameter i1s expressed

in mm. and 1s obtamed from:
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Roughness parameters (horizontal direction)

Mean spacing of the adjacent local peaks 1s defined as the average
spacing, S;, between the adjacent local peaks measured within the sampling

length.
As 1t 1s 1llustrated 1n by local peaks all the peaks within the sampling

length are meant. This parameter is expressed in mm. and can be calculated
from the equation:
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Roughness parameters (bearing parameter)

Bearing length ratio 1s defined as the ratio of the bearing length on the
specified level (p) m the profile to the sampling length. The calculation of the
parameter 1s represented by the equation:
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Indicative surface roughness comparisons
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STEP OF NOMINAL SIZE [mm]
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Designation of roughness parameters

-

a)

—

b)

o

a - surface can be produced by any type of machining;
b — material is removed by machining;
¢ — surfaces are not to be machined.
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Designation of roughness parameters
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Thank you for attention



