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Trizact™ Diamond Tile 677XA
Lubricant Use and Filtering
Technical Application Bulletin September 2003

There are many lubricants in the market and most are designed for specific materials and processes. When lapping sub-
strates with 3M™ Trizact™ Diamond Tile 677XA abrasives, 3M recommends using an aqueous based lubricant. We have
found that amine/glycol based lubricants produce the highest level of performance on crystalline and silica based optical
glass. Recycling of lubricants used in conjunction with Trizact Diamond Tile 677XA is possible, and highly recommended,
for most substrates and processes. Trizact Diamond Tile 677XA is a fixed abrasive so unlike slurries, there is no abrasive in
the lubricant to wear out. With simple filtering and handling techniques, lubricant can be used for several weeks. 

Lubricant flow rates should reside near levels defined by the equation; lubricant flow rate = 0.393 x (pad OD² – pad ID²)
with flow rate expressed in ml/min and pad OD/ID in inches. 

Filtering of recycled lubricant is very important when converting lapping equipment from a slurry process to a fixed abrasive
process using Trizact Diamond Tile 677XA. If loose abrasive slurry residue contaminates the lubricant, it will drastically
reduce the life and performance of Trizact Diamond Tile 677XA. For this reason, proper filtering equipment and techniques
must be used when recycling lubricant. 

There are many types and sizes of filter housings and filter media. Filter housings are sized based upon the flow rate and
pressure of the pump used in the process. When specifying a filter housing, consider the media used in it. For instance, 
bag filters are generally more economical than cartridge filters because they have a larger particulate holding capacity. 

To efficiently remove residual slurry contaminates from the lubricant, a dual stage filter system is recommended. A 10
micron filter followed by a 1 micron filter will sufficiently remove residual slurry particles from the system. A filter
schematic of this system is pictured below. 

Filter Schematic



FOR ADDITIONAL INFORMATION: To request additional product information or to arrange for sales assistance, call 1-800-251-8634. Address
correspondence to: 3M Industrial Business Customer Response Center, Building 21-1W-10, 900 Bush Avenue, St. Paul, MN 55106. Our fax
number is 651-733-9175. In Canada, phone: 1-800-364-3577. In Puerto Rico, phone: 1-787-750-3000. In Mexico, phone: 52-70-04-00.

PRODUCT USE: All statements, technical information and recommendations contained in this document are based upon tests or experience
that 3M believes are reliable. However, many factors beyond 3M’s control can affect the use and performance of a 3M product in a particular
application, including the conditions under which the product is used and the time and environmental conditions in which the product is expected
to perform. Since these factors are uniquely within the user’s knowledge and control, it is essential that the user evaluate the 3M product to deter-
mine whether it is fit for a particular purpose and suitable for the user’s method of application.

WARRANTY AND LIMITED REMEDY: Unless stated otherwise in 3M’s product literature, packaging inserts or product packaging for individual
products, 3M warrants that each 3M product meets the applicable specifications at the time 3M ships the product. Individual products may have
additional or different warranties as stated on product literature, package inserts or product packages. 3M MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF TRADE.
User is responsible for determining whether the 3M product is fit for a particular purpose and suitable for user’s application. If the 3M product is
defective within the warranty period, your exclusive remedy and 3M’s and seller’s sole obligation will be, at 3M’s option, to replace the product or
refund the purchase price.

LIMITATION OF LIABILITY: Except where prohibited by law, 3M and seller will not be liable for any loss or damage arising from the 3M product,
whether direct, indirect, special, incidental, or consequential, regardless of the legal theory asserted, including warranty, contract, negligence, or
strict liability.

3M and Trizact are trademarks of 3M.
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It is important to note that the above filter system is only effective if the slurry delivery line(s) from the filter to the machine
are thoroughly cleaned or replaced. If not replaced or cleaned, the line(s) will re-contaminate the filtered lubricant with resid-
ual slurry particulate, causing reductions in the life and performance of Trizact™ Diamond Tile 677XA.

A secondary method of filtering or separating the lubricant is required to remove particles generated during the lapping
process. The average particle generated when lapping crystalline or silica based glass materials with Trizact Diamond Tile
677XA is 1 micron in size. These particles are produced during the abrasion process and come from both the substrate mate-
rial and from the pad material. Some of the particle effluent, or “swarf,” will be captured in the filter media used for filtering
residual slurry particles, but many will simply pass through such a system. Sub-micron filters could be used to remove the
swarf but sub-micron filters can be expensive and limited in performance and capacity. As an alternative, an easy method of
removing swarf is to simply allow the particles to settle out during an off shift in production. Pumping lubricant from a sump
left undisturbed for an 8 hour period will reveal a thick layer of particulate sludge that can be easily removed from the bot-
tom of the tank. Having a spare sump to share between machines saves time and effort by eliminating the need to re-pump
the lube into the original sump. 

Swarf removal frequency depends on machine time utilization, material type and stock removal. During steady state lapping
with Trizact Diamond Tile 677XA, stock removal rates remain relatively stable. However, as swarf generation steadily in-
creases the lubricant viscosity, a point is reached when stock removal rates decrease. Acceptable reductions in stock removal
rate depend on the performance requirements of the process. At some level of particle concentration, however, declining
stock removal rates will necessitate removal of the swarf from the lubricant. With the swarf removed, stock removal rates
will recover to steady state levels as long as proper lubricant concentrations are maintained. Acceptable fluctuations in con-
centration depend on the lubricant, process, and performance requirements. Lubricant levels can be monitored using a refrac-
tometer. Additional swarf separation techniques and equipment, like centrifuges, exist and should be utilized when available
and appropriate. 


