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Figure 17A. Stylus-type profilometer trace showing the total profile of 
a tape surface with a drop-out causing defect at the surface. 
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Figure 17C. Stylus-type profilometer trace. Waviness profile of the 
tape surface of Figure 17A. 

A low center lin e average reading is indicative of 
a low frequency " undulating" surface profile. The 
variation of the center line average from one region to 
the next provides a measure of the uniformity of the 
surface roughness. A surface examination of Memorex 
and leading competitive products (at the time of writ
ing) results in the following stylus-type profilometer 
ranges: 

Computer Tape 

Instrumentation 
and Video Tape 

11-15p." peak-to-valley 
2-3p." center line average 
±0.25 to ±0.75 p." CLA uniformity 

4-10p." peak-to-valley 
1-2.5p." center line average 
±0.25 to ±0.50p." CLA uniformity 

Magnetic Recording 6-15p." peak-to-valley 
Discs 1.5 - 3.5p." center line average 

±0.25 to ±1.5p." CLA uniformity 

The stylus profilometer depends upon the ability of 
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Figure 17B. Stylus-type profilometer trace showing the Center Line 
Average profile of the tape surface of Figure 17A. 
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Figure 170. Stylus-type profilometer trace. A roughness profile of 
the tape surface of Figure 17 A. 

a diamond point to follow the profile of the surface. 
A stylus must have some pressure to force it to follow 
the profile, or it will bounce over a bump and not re
turn to the surface. The load on a 0.0001 inch radius 
stylus is typically one-tenth gram. This gives a local 
pressure of several thousand pounds per square inch. 
Like an indention hardness test, the stylus-type pro
filometer senses hardness as well as roughness elements. 
In examining plastic materials, hardness is especially 
prominent for profiles of less than 30 microinches peak
to-valley. Comparison with optical surface measure
ments shows as much as a two to one difference be
tween indicated and actual profiles. Although the 
stylus-type profilometer does not give an exact repre
sentation of a profile, it is still a valuable instrument 
to be considered when comparing a set of recording 
medium specifications. The measurements are repro
ducible within a given formulation and are suitable 
for quality control and comparison purposes. It is left 
to the optical and electron microscopes to observe the 
true surface of a magnetic recording medium. 
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CONCLUSION 

This monograph has presented some of the tech
niques developed to observe the subtle properties 
that characterize high - quality, precision magnetic 
recording materials. These micrographic techniques 
are employed in the control of the high qual ity of 
Memorex products from magnetic materials and 
plastic resin systems to the final test of tapes, discs, 
and other components. One of the striking features of 
a precision magnetic recording medium is that each 
step in its production must continue flawlessly or the 
product will be unusable. There is no possibility to go 
back and rework as in equipment manufacture. It is 
this single fact which makes the production of pre
mium quality magnetic recording materials one of the 
most exacting tasks in the world. The micrographic 
techn iques discussed here have helped Memorex to 
meet this state-of-the-art challenge and to continue 
its position of leadersh ip in the production of mag
netic tape , cards, and discs of premium quality. 
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