


Table 2 on the previous page shows the surface finish of
four surfaces inside an MFC body which has the
fully “Enhanced Process.” Thisincludes all the previously
mentioned processes.

Table 3 shows how the improved surface chemistry of
electropolished 316L will reduce its rate of corrosion
when compared to 316 or 316L stainless steel.

Table 3 Corrosion Rates of Type 316 Stainless Steel
in Hydrogen Chloride?

Coupon Material Carrosion Rate Mills per Year
316 47
316L 2.1
316L (Electropolished) 1.5
Test Gas: Hydrogen Chloride
1500 ppm moisture
Conditions: Pressure 3-5 psig.
Temperature ambient
Flow Rate 100 ce/min
Duration 200 hours

When comparing Table 1 with Table 2, a dramatic
improvement in surface finish can be seen. The photo-
graphs in Figures 6 through 9 were taken with a SEM at
1000X and 3000X magnification. These SEM photo-
graphs should be compared with the traditionally ma-
chined surfaces to appreciate the improvements the
additional processing techniques have made.
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These pictures reveal smoother, more homogenous
surfaces which are unlike the traditionally machined
surfaces that had undesirable characteristics such as
particle shedding, voids and brittleness.

Conclusion

The purpose of this paper is to give a brief explanation of
how recent developments have greatly improved the
surface finish and surface morphology of the internal
areas of a mass flow controller body. These improve-
ments include the use of new, cleaner, highly corrosion-
resistant stainless steel called 316L V.A.R. and new
surface processing technigques exclusive to Brooks In-
strument MFC products. Dramatic improvements in the
surface Raand overall surface finish have been achieved.
Examination under high magnification with a scanning
electron microscope verifies these improvements.
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