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SEE 3-D System Components
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Replication Process
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Steps In Making Replicate
and Acquiring Data
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Why Consider 3-D Parameters . . .

 Improve finish measurement precision -
an original objective

 Actual result - fewer readings required
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3-D Finish Parameter Advantages

 Fewer readings required
« Examines surface area - not aline
 Improves surface finish definition

e Significantly less number of
measurements needed to keep
parameter value within +/-10% of 95%
confidence interval
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3-D Functional Parameters

New ISO 25178 Functional Parameter Unit
Standard
SR Surface bearing area ratio or areal material ratio %
Suc Height of surface bearing area ratio or inverse um
areal material ratio
Syp Peak extreme height m
v Void volume of the scale limited surface at a meum
v given height HMW
Vi Core material volume of the scale limited Hm3 /Ilmz
surface
Ve Core void volume of the scale limited surface um’/pum’
Vv Valley void volume of the scale limited surface

Functional finish values are required in the
development of effective models and an
understanding of finish on oil consumption
and wear

Functional parameters are calculated from
the Abbott-Firestone curve obtained by the
integration of the height distribution on the
whole surface
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Abbott-Firestone Curve

Current DIN
Standard

Spi

Swiax

Sii



3-D Bore Surface Finish Data Provides . . .

e Surface porosity

— Percent area of surface porosity at location beneath mean core
finish
— Distribution of porosity size

e Particles Iin surface

— Percent area occupied by aluminum particles (in hypereutectic
aluminum surfaces) or silicon carbide or other hard particles (in
Nikasil®-type coatings)

— Particle size distribution - height of particle surface above mean of
kernel roughness

e Wear

— At top ring turn-around through 10u - 100 p (depending on
objective)

— At specific location between top and bottom turn-around
Wear pm = (Sy + Spi) before test - (S¢ + Sp) after test
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Avallable 3-D Finish Measurement Information
(Alternate Cylinder Bore Surfaces)

« 2-D surface image (similar to faxfilm) - torn/folded material,
crosshatch angle

 3-D surface image

« 2-D/3-D height parameters - S,/R,, S,/R,, Sp/Rpk, S\/Ryk,
S(/Ry finish and hard particle height vs. core material

 Functional wear parameters - S,z bearing surface area, S,,-
height of surface bearing area

* Functional lubrication/oil consumption parameters - V,,
void volume of scale limited surface at height, V- core
void volume of surface

 Additional data - oil consumption, surface porosity, % area
occupied by and size distribution of hard particles
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Typical Hypereutectic Aluminum
Cylinder Bore Finish Data

Erom 3-D Parameters from Replicate Scan

0
(mm) Sa S; Spxk Sk Svk Sun  Swax  Si;ht %Si Pof)es Spi Sgi

45 0.082 1.056 0.212 0.222 0.098 -0.508 0.628 1.136  29.7 083 0479 1.820
60 0.083 1.208 0.253 0.215 0.072 -0436 0952 1.388 18.4 085 0509 1.760
75 0.103 1.110 0.315 0.269 0.080 -0.367 0.820 1.187 30.8 2.72 0419 2.040
90 0.113 1646 0.322 0307 0.117 -0.909 1.095 2.004 238 0.11 0484 1.820
Avg 0.095 1255 0.276 0.253 0.092 -0.555 0.874 1429 2567 1128 0473 186
Min 0.082 1.056 0.212 0.215 0.072 -0.909 0.628 1.136 18.4 0.11 0419 1.760
Max 0.113 1.646 0322 0307 0.11/ -0.367 1.095 2.004 30.8 2.72 0.509 2.040
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Typical Hypereutectic Cylinder Bore Surface

2-D Image 3-D Image

Aluminum
maitrix

Silicon
particle
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Percent Silicon Particle and
Casting Porosity Distribution

Particle Area at Surface Porosity Area at Surface
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Percent Silicon Particle Distribution

Particle Area at Surface Percentage Area of Coverage

Silicon above 10% plane
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Percent Casting Porosity Distribution

Porosity Area below Surface Percentage Area of Coverage

Porosity below 10% plane
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Graphical Representation of Finish

Particle Area at Porosity Area at Surface
Surface
3-D Surface Bearing Area
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Silicon (Hard) Particle Analysis Data

4 43E+6 |443E+6
BSE=7 |BASE+T
5.96E+6 |9.96E+E
3. T7BE=T | 3TBE+T
5.09E+7 | 5.08E=7
3BT | 31E+7

TB4E=T | 7 B4EST
1.44E=7 [1.44E+7

Mean : 1.63E+8 |1.71E+8
sD . 9.73E+8 [1E+5

Mimimu.... { 0. 1.11E=6 [1.11E=6
Manim... |0 1.68E=. [1.73E=..
Median 1.55E+7
Mode 1.11E=6
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Cross-hatch Angle Determination

Crosshatch Angle from Liner
Crosshatch Angle From SEE 3-D Section
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Line and Form Profiles for 2-D Parameters




Accuracy of Various Surface Finish Measuring
Equipment
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