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INSTRUCTION BULLETIN:

Techniques for Machining Urethane Elastomers

The chemical composition and physical properties of polyurethane elastomers will vary with the specific task
forwhichtheyare tailored. The machinist must use hie experience in evaluating cutting action, ratherthan rely entirely
on tool geometry.

A good surface finish and conformance to established tolerances are maintained with a combination of high
speed and fine feed. Polyurethanes build heat rapidly, and require constant application of a coolant. Excellent sur-
faces and production speed are easier to maintain with a Durometer of Shore A95 or harder.

Movement away from the tool is apparent when a cut is started, and can never be entirely eliminated. The im-
portance of a sharp cutting edge cannot be overemphasized. An edge that is sharp enough for metal might be wholly
unsatisfactory for polyurethane elastomers.

DRILLING

A sharply honed standard wood auger bitwill produce the bestdrilling, butan oversized drill must be used be-
cause thedrilled hole will be smallerthanthe drill size. Atwist drill ground to the desired size is often utilized instead of
an auger bit, which is only available in standard sizes.

MILLING

Milling elastomers requires sharp tools with more clearance than required with other materials. An excellent
job canbe done with a fly cutter. Distortion and heat buildup are two areas that require constant attention. Moderate
speeds and a light feed will ensure excellent results.

TURNING

Polyurethanes can be cast close to the required finished dimension, and there is no requirement for hogging
off large quantities. However, hogging is feasible if the operator controls tearing. Turning with a round nosed tool pro-
duces a fine chip.

TREPANNING

Short parts are trepanned with a knife-type tool positioned parallel to the lathe bed and lightly fed into the end
of the polyurethane. An excellent finish is obtained with material having a Durometer of Shore A60 or harder.

FACING

Facingand cutting off can be accomplished with round-nosed or knife-type tools. A round-nosed type will pro-
duce better results on facing harder compounds. Bar stock is usually sliced with a circular slitting knife. The blade is
excellent forslicing disks, and should have anincluded angle of 8 degrees. Boring of inside diameters can be accom-
plished with a boring tool or with a style tool.

GRINDING

The best method to achieve a finished polyurethane elastomer product with close tolerances is by grinding.
Excessive heat buildup is still a major problem, but with care a breakdown of material can be avoided. The use of a
poly-bond wheel has provided excellent results.



