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product manager for holemaking 
and solid-carbide round tools, said a 
Bayo T-Ream tool “likes to be stiff, 
in a SRKIN shrink holder or a ShortIn 
holder that projects just 1.25", so it 
doesn’t deflect. If you do have a float-
ing holder, you must prep the front of 
the hole [so it exactly matches] the 
chamfer angle on the reamer. Most 
reamers follow the course of least re-
sistance. But once this tool enters at its 
diameter, where the cylindrical land is, 
this baby goes straight. As with a bor-
ing tool, if you have runout or taper, 
[the T-Ream] straightens it.”

According to Iscar, for optimal 
reamer performance on cast iron and 
steel, the diameter of the prereamed 
hole should be 0.2mm to 0.3mm 
smaller than the desired diameter. On 
softer materials such as aluminum, the 
prereamed diameter should be 0.3mm 
to 0.4mm smaller. It’s recommended 
that reaming, as well as the drilling 
that precedes it, be performed during 
the same chucking of the workpiece. 
In cases where the reaming takes place 
during a separate chucking, larger 
reaming allowances are desirable. 

Iscar notes that T-Ream tools are 
capable of increasing hole diameter by 
a maximum of 0.8mm and, therefore, 
are intended solely for fine finishing 
applications. 

The tools’ flute configurations are 

different for reaming blind-holes than 
for through-holes. Straight-flute tools 
are for use in blind-holes, because they 
provide a clear path for the chips to be 
flushed out of the hole by coolant. For 
through-hole operations, tools are en-
gineered with helical left-hand flutes 
that push the chips forward, preventing 
them from flowing along the flutes and 
preserving the hole’s surface quality. 
In addition, helical flutes have less of a 
tendency to vibrate than straight flutes, 
making them preferable for interrupted 
and irregular holes.

Another design feature aimed at 
reducing vibration is the asymmetrical 
distribution of the cutter flutes. Uneven 
spacing of the flutes around the periph-
ery of the cutter head dampens the 
formation of harmonic vibrations that 
can degrade hole accuracy in terms of 
roundness and cylindricity. Two of the 
flutes are oriented 180° opposite one 
another, however, to permit accurate 
measurement of the tool’s actual cut-
ting diameter.  

Iscar points out that maintaining 

precision in high-speed reaming re-
quires there be minimal runout among 
the spindle, adapter, shank and cutting 
head. If control of runout is question-
able, larger reaming allowances are 
recommended; if the machine is not 
sufficiently rigid, conventional ream-
ing should be considered.

Bayo T-Ream tools operate at cut-
ting speeds and feed rates that are 
more aggressive than those used with 
conventional reamers. As an example, 
Segerlin cited a reaming operation on 
a steel manifold. He applied a Bayo T-
ream tool to a part made from gummy 
12L44. It ran at 1,500 rpm, 36 ipm and 
0.004" chip load per tooth, to a depth 
of 0.750". The resulting bore, he said, 
was 0.6308" in diameter at the top, 
middle and bottom of the bore (no 
taper), was round within 0.000020" 
and had a surface finish of 4µin. Ra. 

In some situations, Segerlin said, 
Bayo-T Ream tooling can produce 
results equal to a precision boring sys-
tem, but at a much faster rate. 

Ream or Bore
Another system on the market 

provides both precision reaming and 
boring capabilities. Shefcut preci-
sion reamers and boring tools from  
Cogsdill Tool Products Inc., Camden, 
S.C., feature a single, adjustable cut-
ting edge supported by multiple guide 
pads around the tool periphery. 

The company’s corporate commu-
nications manager, Fred Ogburn, said 

the blade is set with a slight 
back taper, enabling it to func-
tion “almost as a single-point-
type tool. Even though you 
have a blade cutting, you’re 
really cutting on the front tip 
of that blade.” The tools are 
engineered to produce ac-
curately sized, straight and 
round holes to ISO H6 finish 
standards. 

Bore tolerances, includ-
ing straightness and roundness, 

can usually be held within 5µm 
(0.0002") on typical shop equip-
ment. Surface finishes as fine as 
4µin. Ra or better are attainable in 
some materials.

The cutting blade is indepen-

dent of the tool body, is micro-ad-
justable over a limited range and can 
be preset to  cut a specific diameter. 
Ogburn said, “A Shefcut tool is not 
an adjustable reamer, per se. It does 
have a micro-adjustment feature, but 
it is a fine-tuning-type of adjustment.” 
The adjustment range of a few 10-
thousandths of an inch is intended to 
fine-tune the hole size and compensate 
for blade wear.

The guide pads, independent of the 
cutting blade, are not adjustable and 
are ground just a few tenths under the 
blade size specified to cut a certain 
diameter. The pads can be tailored to 
suit specific applications, such as mul-
tiple diameters, short or extended work 
lengths, interrupted cuts and piloted 
operations. 

The operation chosen, reaming or 
boring, determines the method of hold-
ing the tool and the cutting parameters 
selected. When precision reaming, the 
tool is allowed to locate in the prepared 
bore. It is usually run at lower sur-
face speeds and is held in the spindle 
with a floating toolholder or a preci-
sion holder. The tool body is “necked 
down” immediately behind the cutting 
head for increased flexibility. 

“As a result,” Ogburn said, “the tool 
will seek the bore until the guide pads 

are fully engaged, at which point it 
will produce an accurate and straight 
bore. But you’ve got a little play in the 
tool.” 

He cited an application on a slant-
bed lathe where a Shefcut reamer, held 
in a Cogsdill floating holder, elimi-
nated a honing operation in the pro-
duction of an aluminum air cylinder. 
Overcoming the questionable align-
ment inherent in the lathe, the tool 
reamed the cylinder bore and achieved 
a (hole size) tolerance of 0.0002" and a 
surface finish of 6µin. Ra at a speed of 
150 sfm and a 0.007-ipr feed.

When held rigidly, the tools can ac-
curately locate a bore in applications 
such as truing a hole in a casting. For 
boring, the tool is run at higher spindle 
speeds. A rigid machining setup in-
cludes an accurate spindle connec-
tion, such as an HSK or adjustable 
toolholder. 

“You wouldn’t float the tool in a 
case like that, because you are actually 
locating the bore to a particular re-
quirement,” Ogburn said. He reported 
the example of a precision boring 
application that involved locating a 
0.6245"-dia. bore in a gray cast iron 
spool valve, where the tool ran at 1,500 
rpm, 0.005 ipr and produced a surface 
finish of 32µin. Ra.

The relationship of the guide pads  
to the blades is key to tool perfor-
mance. The crucial measurement is  
the difference in size between the 
guide-pad diameter and minimum- 
cut diameter. That difference is  
known as the “security zone,” be-
cause it must be maintained in order to  
avoid tool damage.

A micrometer can be used to mea-
sure and adjust the tool’s cutting diam-
eter. However, Cogsdill recommends 
the use of a setting fixture, especially 
for production applications. With a fix-
ture, the tool is placed between adjust-
able centers and gaged by two probes. 
Using the guide-pad diameter as the 
reference point, one probe measures 
the tool cut diameter and the other 
measures blade back taper. 

The front adjustment screw sets the 
blade cut diameter by moving the blade 
until it is higher than the guide pads by 
the amount of the security zone, or 
approximately 0.008mm to 0.013mm 
above the pad diameter. Then, the 
rear adjustment screw sets the back 
taper by moving the rear of the blade 
flush with, or as much as 0.013mm to 
0.020mm below, the pad diameter.

The bulk of the tools Cogsdill pro-
duces are custom-engineered for spe-
cific applications. The company does 
offer a line of tools for reaming popu-
lar hole sizes, although every tool is 
manufactured for a specific cut diam-
eter. The “standard” tools are stocked 
in a semifinished condition. Prior to 
delivery, the guide pads are ground to 
order and blades are mounted to match 
specific hole diameters.                  q

different directions

The flute configurations of Bayo T-Ream tools are different for reaming blind-holes than  
for through-holes. Straight-flute tools (left), designed for blind-hole use, provide a path  
for coolant to flush chips out of the hole. Tools with helical, left-hand flutes  
push the chips forward. This prevents chips from flowing along the flutes and preserves 
hole surface quality. 
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A reamer typically will follow 
whatever bore is already in 
the part. What you want to do 
is let it move around a little 
bit, to find the center of the 
hole.

A Shefcut precision reaming  
and boring tool mounted in  
a Cogsdill floating holder. 
Typically applied in precision 
reaming applications, floating 
holders are designed to  
compensate with radial and 
angular float for misalignment 
between workpiece, tool and 
spindle. 
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Cogsdill Tool Products Inc. 
(803) 438-4000
www.cogsdill.com

Iscar Metals Inc.
(817) 258-3200
www.iscarmetals.com

Valenite LLC 
(800) 544-3336
www.valenite.com
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