
STANDARDS 

Problems with polished surfaces 

In our previous columns we have 
talked about the organization of 

ISO/TC 172, for standards for optics 
and optical instruments. This month 
we will discuss a very real standards 
problem and solicit suggestions. 

With in Subcommittee I, Funda
mental Standards, Working Group 2 
is trying to write a standard for sur
face texture or the global roughness 
of surfaces. It is desired that the stan
dard apply to both ground and pol
ished surfaces. 

Deal ing with ground surfaces 
seems fairly straightforward. The 
committee is suggesting that ground 
surfaces be specified in terms of the 
roughness factor R A , the same as the 
roughness specified in the mechanical 
and metal working surface texture 
standards in ISO. A common method 
of measuring R A is with a scanning 
mechanical profilometer. 

When it comes to polished sur
faces, however, there is a real prob
lem. The fundamental reason for 
wanting smooth surfaces is to reduce 
scattered light, although there are 
other high-tech reasons as well. Un
fortunately, measuring scattered light 
is a difficult and time consuming op
eration compared to the visual inspec
tion given parts in most optics shops. 

Likewise, polished optics could be 
measured with a mechanical profilo
meter to determine the roughness and 
the degree of scattering inferred from 
the roughness measure. However, 
mechanical profilometry on polished 
surfaces requires a laboratory envi
ronment and is liable to damage the 
surface. 

Another recently developed meth
od for determining the roughness of 
polished surfaces is the interferomet¬
ric profiler. This instrument uses a 
microscope to examine areas of a sur
face about one millimeter square. A l 
though this type of instrument is easi

er to use than the mechanical profiler, 
it is still expensive and hardly a pro
duction-line inspection technique. 

In an attempt to make the texture 
standard for polished surfaces' more 
practical in the average optics shop, 
the W G 2 committee is suggesting, as 
one solut ion, four roughness (or 
smoothness) categories of 4 0 - 2 0 , 
20-10, 10-5, and less than 5 Å rms. 

The committee has also thought 
about specifying roughness samples 
made of sapphire as shop standards 
and calibrating them with a mechani
cal or optical profiler. The hard sap
phire should help prevent damage to 

the surface of these standard rough
ness samples, and they could be used 
in much the same way scratch-dig 
standards are now used. 

A good inspector can see roughness 
down to the 10-Å level with a bright 
light source, perhaps better. Clearly 
some work would have to be done to 
see if such samples could be used reli
ably. If they could, this might be a sat
isfactory method of doing production 
inspection of pol ished surface 
smoothness. 

If there are any thoughts or com
ments on standards for surface tex
ture, we would like to hear from you. 
Please write to me at Optical Sciences 
Center, University of Arizona, Tuc
son, Ariz. 85721. —Robert E. Parks 
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