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PRODUCT DATA SHEET

Cast Polyurethane 90 Durometer O-Ring

High pressure, high abrasion sealing compound for hydraulic and dynamic service.

Compound designation TORS PU-90. Legacy TORS compound number UC90.

Material type Cast polyester polyurethane, thermoset, TODI cured. ISO 1629 designation AU.
Nominal hardness 92 + 5 Shore A nominal, 90 Shore A typical. Certified lot testing returned 93.
Color Natural. Opaque white to cream.

Manufacturing method Liquid cast. A thermoset, not a thermoplastic urethane and not molded rubber.
ASTM D2000 line callout 6BG950 A14 B14 B34 EO14 EO34 F17 Z1 Z2 Z3 Z4 25 726 Z7

Regulatory status Not FDA compliant. See Section 8.

1. What this material is

Cast polyurethane is a thermoset. It is poured into a heated mold as a liquid prepolymer and chain extended in place, so the crosslinks form during the cast rather
than being melted and reflowed like a thermoplastic urethane. That is why a cast part holds its strength under load when a TPU part of the same hardness will not.
The cure system here is TODI, 3,3'-dimethyl-4,4'-biphenylene diisocyanate, instead of the more common MDI or TDI. The stiff, symmetrical TODI molecule packs the
hard segments tighter, and that packing buys the hot strength, the extrusion resistance, and the cold flexibility.

At 90 durometer this compound lives where nitrile gives up. Certified tensile came back at 6,217 psi, three to four times what a 90 durometer nitrile does, and Die C
tear at 690 Ibf/in is not in the same conversation as rubber. What you give up is chemical breadth and long term compression set, both covered below. One thing to
know up front: there are hydrolysis resistant grades in the TODI family and this is not one of them. This is the high mechanical property grade. If the job involves hot
water, read Section 6 first.

2. What this material does

The short version: it is the toughest thing you can put in a standard O-Ring gland, and it takes a set if you leave it hot and squeezed. Everything below is a variation
on those two sentences.

Performance area How this compound behaves

Abrasion and wear Roughly 5 to 10 times the wear life of nitrile in sliding service. This is the main reason to buy it.

Tensile strength 6,217 psi (42.9 MPa) on certified testing. A 90 durometer nitrile runs 1,500 to 2,500 psi. Load bearing and burst behavior are not
comparable.

Tear and cut resistance 690 Ibf/in Die C against roughly 200 to 300 for nitrile. It shrugs off the nicks and drag marks that start a tear in a rubber ring.

Extrusion resistance The best of any common O-Ring elastomer. Rated to 10,000 psi with clearance held tight and no backup rings. Nitrile needs

backups above about 1,500 psi.

Compression set The weak spot, and it is temperature driven. 18 % after 70 hours at 158 °F, 62 % after 70 hours at 212 °F. Long term static
clamping at heat is not what this compound is for. See Section 6.

Oil and fuel resistance Excellent. ASTM No. 1 oil at 212 °F gave no hardness or volume change, IRM 903 gave +4 %, room temperature gasoline +7 %.
Also rated for biodegradable ester type hydraulic fluids, which most sealing elastomers are not.

Water resistance Fine short term, limited long term. 70 hours at 212 °F cost 15 % of tensile, but hydrolysis takes months. Water over 120 °F
continuous is the problem.

Ozone, UV, weathering Good, no protective package needed. Outdoor equipment and long storage are not a concern the way they are with nitrile.

Low temperature Glass transition is -33 °F and that sets everything. Static sealing is rated to -22 °F. Dynamic sealing needs more margin and gets
unreliable below roughly -10 °F.

Chemical resistance Narrow. Petroleum, water, and air are normal service. Ketones, solvent esters, chlorinated solvents, brake fluid, acids, and
caustics are not. See Section 5.

3. Typical physical properties

Values marked certified are measured results from qualification testing on this material to ASTM D2000. Values marked compound data are from the manufacturer's current
material data sheet, measured on 2 mm laboratory test sheets, which can differ from finished part results. Values marked class typical represent cast polyurethane at this
hardness. None of them are specification limits. Lot specific results are on the Certificate of Conformance supplied with each shipment.

Property Test method Value
Hardness ASTM D2240 92 = 5 nominal, 90 typical compound data, 93 certified
Tensile strength ASTM D412 6,000 psi typical and 5,130 psi minimum compound data, 6,217 psi (42.9 MPa) certified
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Elongation at break ASTM D412 400 % compound data, 566 % certified

Modulus at 100 % ASTM D412 1,500 psi compound data, 1,834 psi (12.6 MPa) certified

Modulus at 300 % ASTM D412 3,342 psi (23.0 MPa) certified

Tear strength, Die C ASTM D624 690 Ibf/in certified, 500 Ibf/in minimum

Rebound resilience ASTM D2632 35 %, compound data

Compression set, 70 hr at 158 °F ASTM D395 B 18 % typical, 24 % maximum at 25 % deflection. Compound data
Compression set, 22 hr at 212 °F ASTM D395 B 16.7 % certified, 25 % maximum

Compression set, 70 hr at 212 °F ASTM D395 B 62 % certified, 65 % maximum

Glass transition temperature 1ISO 11357-2 -33 °F (-36 °C), compound data

Density ASTM D297 1.17 % 0.02 g/cm?3, compound data

Heat aged, 70 hr at 212 °F ASTM D573 Hardness -1 point, tensile -10 %, elongation -7 %

Immersion, ASTM No. 1 oil, 70 hr at 212 °F ASTM D471 No hardness change, tensile -12 %, elongation -5 %, no volume change
Immersion, IRM 903 oil, 70 hr at 212 °F ASTM D471 Hardness -3, tensile -12 %, elongation -4 %, volume +4 %
Immersion, water, 70 hr at 212 °F ASTM D471 Hardness -1, tensile -15 %, elongation +5 %, volume +4 %
Immersion, unleaded gasoline, 70 hr at 73 °F ASTM D471 Hardness -3, tensile -18 %, elongation -2 %, volume +7 %
Maximum working pressure, no backup ring Compound data 10,000 psi (70 MPa)

Abrasion loss, Taber H-18, 1,000 g ASTM D4060 25 to 50 mg per 1,000 cycles, class typical

Water absorption, 24 hr at 73 °F ASTM D570 Less than 1 %, class typical

4. Service temperature

Condition Range

Continuous service, dry or in petroleum oil -22 °F to +212 °F (-30 °C to +100 °C)
Intermittent, dry, short excursion to +250 °F (+121 °C), class typical
Continuous in water or water glycol +120 °F (+49 °C) maximum, see Section 6
Low temperature limit, static -22 °F (-30 °C)

Low temperature limit, dynamic approx. -10 °F (-23 °C)

Glass transition temperature, ISO 11357-2 -33 °F (-36 °C)

The upper limit is compression set and softening, not the material coming apart. Certified heat aging at 212 °F for 70 hours cost one point of hardness and 10
percent of tensile, so it survives the temperature. Recovery is what changes: set runs 18 percent after 70 hours at 158 °F and 62 percent after 70 hours at 212 °F.
Below roughly 160 °F it recovers the way it should, and above 200 °F it flattens and leaks on the first cooldown. If you find older literature on this family quoting a
service range to +300 °F, that is a material survival figure from a superseded document, not an operating rating.

The cold end is governed by the glass transition at -33 °F. Below that the material is glassy. Well before that it is simply stiff, which is why static service is rated to
-22 °F and dynamic sealing needs more headroom. Under about -10 °F a moving seal quits following the rod, breakaway force climbs, and the ring can skip and
scuff its own sealing surface. Nothing breaks. It just stops sealing until it warms up.

5. Media compatibility

RECOMMENDED LIMITED OR CONDITIONAL NOT RECOMMENDED

Petroleum oils and greases. Mineral hydraulic fluid, Water from 120 to 160 °F, intermittent only, life falls Supercritical CO2. Steam at any pressure. Continuous
ISO VG and AW grades. Biodegradable hydraulic fluids off with temperature and hours. Water glycol above hot water above 120 °F. Ketones such as MEK and

of the natural and synthetic ester type, HETG and 120 °F. Aromatic gasoline and high aromatic fuels acetone. Low molecular weight solvent esters such as
HEES. Diesel and kerosene. Jet fuel, JP-4, JP-5, JP-8. cause swell, size the gland for it. Aromatic ethyl acetate, a different animal from the ester based
Aliphatic gasoline. Silicone oils and greases. Air, hydrocarbons such as toluene and xylene swell it. hydraulic fluids in the green column. Chlorinated
nitrogen, and gaseous or liquid CO2 at bottle Alcohols and alcohol blended fuels soften and swell it hydrocarbons. Concentrated acids, alkalis, and
pressure. Water below 120 °F. Water glycol at moderately. Dilute alkalis degrade it slowly. Long caustics. Amines. Phosphate ester fluids including
ambient temperature. Ozone, oxygen, sunlight, term storage in high humidity. Skydrol, Fyrquel, and HFD types. Glycol ether brake
outdoor weathering. Dilute mineral acids at ambient fluid, DOT 3 and DOT 4. Hydrogen peroxide.
temperature. Hypochlorite bleach. DMF and DMSO.

Carbon dioxide service

CO2 gets asked about often enough to deserve its own answer, and the answer depends on the state the CO2 is in. Below its critical point, 1,071 psi and 88 °F, CO2
is an ordinary gas or liquid and this compound handles it well. Urethane takes up CO2 slowly compared with nitrile at the same hardness, and a 90 durometer part
absorbs less than a soft one, which is why urethane is the factory seal in a lot of CO2 airgun and paintball equipment. Above the critical point CO2 stops behaving
like a gas and behaves like a solvent, one that interacts strongly with the ester groups in a cast urethane. It dissolves in, plasticizes, swells, and washes out low
molecular weight material. That is a different application and it needs a different material, and the table below splits the two cases out so nobody has to guess
which side of the line they are on.
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CO2 service Guidance

Gaseous CO2 to about 1,000 psi, ambient temperature Normal service. Airguns, paintball markers, CO2 cartridge equipment, beverage and cylinder fittings. A
good application for this compound.

Liquid CO2 in a bottle, static seal Normal service. Keep the bottle upright or run an anti siphon tube so liquid does not slug through into the
valve.

Rapid fire or repeated fast venting Watch the cold, not the chemistry. Expanding CO2 chills the valve hard and this compound stiffens below
about -10 °F. A gun that chuffs at the end of a fast string and seals again once it warms is a stiff seal, not a
failed one.

Supercritical CO2, above 1,071 psi and 88 °F Not recommended. Expect swell, softening, groove over fill, and dynamic parts binding. Botanical and

industrial extraction vessels fall here.
CO2 carrying moisture Wet CO2 forms carbonic acid, which speeds up the hydrolysis in Section 6. Keep the gas dry.
Any high pressure gas vented fast Explosive decompression risk. Gas dissolved in the ring under pressure comes out of solution when

pressure drops and tears the part from the inside. Control the vent rate and keep the cross section small.

For supercritical extraction service, ask us about spring energized PTFE, filled PTFE, or perfluoroelastomer. Those hold up in a vessel that cycles to 5,000 psi and
vents, and the ethanol co-solvent most runs use does not bother any of them. Send us the vessel pressure, run temperature, co-solvent, and depressurization rate
and we will tell you which one fits.

6. Hydrolysis and compression set cautions

Hot water breaks the polymer chain, not just the seal.

Cast polyurethane contains ester and urethane linkages that water can split, a reaction called hydrolysis. It is slow enough to ignore at ambient temperature
and accelerates hard with heat and humidity. The tell is a ring that comes out soft, tacky, or crumbling at the surface after months in service with no sign of
wear, cutting, or chemical swell. Certified testing looks reassuring, 70 hours in water at 212 °F cost only 15 percent of tensile, but 70 hours is short and
hydrolysis takes months. This is the high mechanical property grade, not the hydrolysis resistant grade.

Exposure Guidance

Water or water glycol below 120 °F Normal service. No special precautions.

Water 120 to 160 °F, intermittent Acceptable. Expect shortened life and put the seal on an inspection interval instead of waiting for it to
fail.

Water or water glycol above 120 °F, continuous Not recommended in this grade. Move to a hydrolysis resistant TODI urethane, or to nitrile or EPDM if

the pressure allows it.

Steam, any temperature or duration Not recommended. Use EPDM.
Hydraulic oil carrying water, running hot The most common field case. Fix the water in the oil or plan on the seal being a consumable.
Humid storage or humid climate service Keep parts in sealed bags with the desiccant until they go in. Rings sitting open in a humid shop age

faster than the shelf life table suggests.

It takes a set when it sits hot and squeezed.

Set on this compound is temperature driven and the curve is steep. Compound data puts it at 18 percent after 70 hours at 158 °F, inside the 24 percent
specification. Certified testing at 212 °F put it at 16.7 percent after 22 hours and 62 percent after 70 hours. A dynamic seal keeps getting worked and largely
recovers either way. A static seal bolted up hot and left alone flattens, and the leak shows up on the first cooldown when the metal contracts and the gland
opens. Hold long term static service under about 160 °F and this is a non issue.

If the application involves continuous hot water, water glycol above ambient, or a humid wash down environment, ask us about the hydrolysis resistant grade in this
same TODI family. It is rated for hot water to 250 °F and acids and bases from pH 2 to 13 up to 220 °F, it keeps the abrasion and extrusion resistance that makes
cast urethane worth buying, and it comes in 70 and 95 durometer. It gives up some tensile, a fair trade wherever water is what kills the seal. If the job is a static
seal bolted up hot and forgotten, urethane is the wrong family and a 90 durometer nitrile or fluorocarbon holds that joint better for less money.

7. Design and installation guidance

Item Guidance

Gland type Standard AS568 O-Ring glands. No special gland geometry required.
Squeeze, static 15 to 25 %. The high modulus means it does not take much squeeze to seal.
Squeeze, dynamic 8 to 12 %. More than that generates real heat in the seal, which drives wear and feeds the hydrolysis problem. Over squeezing

urethane is the most common mistake made with it.

Stretch on installation 5 % maximum on the ID. It does not relax back the way rubber does, so a ring stretched too far stays undersized in cross section.
Gland fill 75 to 85 %. Urethane expands more with temperature than nitrile, so leave it room to grow.

Surface finish, dynamic 8 to 16 microinch Ra on the sliding surface. Rougher than 16 and the ring polishes the bore instead of sealing against it.

Surface finish, static 32 to 63 microinch Ra.

Lead-in chamfer 20 degrees, 0.050 in minimum, all edges broken. A 90 durometer ring is stiff and will not roll over a sharp corner without damage.
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Backup rings Not required to 10,000 psi with diametral clearance held to the standard gland tables. Extrusion is driven by the gap, not pressure
alone, so if the housing flexes and the clearance opens under load, add a backup ring or tighten the fit.

Lubrication Petroleum or silicone grease at assembly. Do not use brake fluid, glycol, or any ester based lubricant on this compound.

Friction Lower breakaway than nitrile at the same hardness, which is part of why it works so well in quick disconnects. Running friction is
comparable.

Surface speed Up to about 4 ft/s (1.2 m/s) in reciprocating service. Above that, heat build up in the seal becomes the limit rather than wear.

Installation damage No screwdrivers, no sharp tools. It resists tearing better than any rubber, but a gouge in a ring holding 10,000 psi is where the failure
starts.

8. Regulatory status

This compound is not FDA compliant.

It has not been tested or certified to FDA 21 CFR 177.2600, and it is not certified to NSF/ANSI/CAN 61, NSF/ANSI 51, USP Class VI, or 3-A Sanitary Standards.
Keep it out of food contact, potable water, beverage, dairy, pharmaceutical, and medical device service. Cast polyurethane is a hydraulic and wear compound,
and the hot water and steam used to clean sanitary equipment would degrade it even if the certification were in hand.

We stock FDA compliant compounds for the work this one cannot do. White FDA nitrile and FDA silicone cover most food contact, EPDM covers potable water and
clean in place wash down where NSF/ANSI/CAN 61 is the requirement, and perfluoroelastomer covers pharmaceutical and high purity service. Tell us the fluid, the
temperature, and which certification the auditor wants, and we will send the paperwork with the parts.

Standard Status

FDA 21 CFR 177.2600 Not certified

NSF/ANSI/CAN 61, potable water Not certified

NSF/ANSI 51, food equipment Not certified

USP Class VI Not tested

3-A Sanitary Standards Not certified

EC 1935/2004 Not certified

RoHS 2011/65/EU Compliant. Manufacturer declaration on file, valid to June 2030
ELV Directive 2000/53/EC Compliant. Manufacturer declaration on file, valid to June 2030
REACH SVHC Declaration not currently on file. Available on request

Animal derived materials None used

Natural rubber latex Contains none

9. Storage, handling, and shelf life

Store per SAE ARP5316 and ISO 2230. Cast polyurethane needs more attention in storage than most elastomers, because the thing that degrades it in service,

moisture, is also the thing that degrades it on the shelf.

e Store between 40 °F and 80 °F (4 °C and 27 °C). Cold storage is fine, but let parts warm to room temperature before installing them or they will feel stiffer than
they should.

e Keep relative humidity below 65 percent. This is the item that matters for urethane. Leave parts in the sealed bag with the desiccant until they are going into the
gland.

e Keep out of direct sunlight and fluorescent lighting, and away from motors, welders, and anything else that makes ozone. Urethane handles ozone well, but light
and heat still age it.

e Original sealed polyethylene packaging. Do not repackage into open bins on a shop floor.

e Store relaxed. No hanging rings on nails, no heavy boxes stacked on top, nothing that holds a part stretched, folded, or squeezed.

e Shelf life under ARP5316 and ISO 2230 is 5 years from cure date when stored as described above. That is shorter than nitrile or fluorocarbon, and humidity is
what drives it.

e Clean with isopropyl alcohol or mild soap and water. Never clean with ketones, chlorinated solvents, or steam.

10. Typical applications

Heavy equipment hydraulics is the core of it: bulldozers, excavators, loaders, forklifts, mobile lifts, mobile arm trucks, and agricultural machinery, where cylinders
see high pressure, dirt, and side load at once. Quick disconnect couplers, where the ring is dragged across a metal edge on every connection and a nitrile ring
shaves itself apart in a season. Injection molding machines, presses, general cylinders, valves, and flange faces. Air tools, nail guns, riveters, and impact equipment,
where impulse loading tears softer compounds. Mining, aggregate, and slurry equipment in abrasive service. Equipment converted to biodegradable ester based
hydraulic fluid, where a lot of standard compounds do not hold up. High pressure water blast and wash equipment on the cold water side. CO2 and compressed air
gun systems, including paintball markers, airsoft, and CO2 target pistols. The same stock is machined into rod seals, piston seals, backup rings, and wear rings.
Anywhere a nitrile ring is getting replaced too often because it nibbled, extruded, or wore out, and the fluid is oil, air, or water below 120 °F, this is the swap.
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11. What you get from The O-Ring Store

We stock the most common O-Ring sizes, plus the ones our customers ask for and use. Every batch is certified by the Olypsys® O-Ring Measurement System from
The O-Ring Store LLC, an ISO 9001:2015 certified distributor.

e Certificate of Conformance with every shipment, no charge and no asking twice.

e Dimensional verification on every lot through the Olypsys® system, reporting actual measured ID, cross section, and out of round rather than a pass or fail
stamp.

e Full AS568 size range, plus metric and custom sizes.

e Lot traceability maintained on all material. Cure date and lot number on every bag.

e Technical support on gland design, compound selection, and failure analysis at no charge. Send us the failed part along with the fluid and the temperature, and
we will tell you what happened to it.

THE O-RING STORE LLC N~
1847 Wilma Drive, Port of Wilma, Clarkston, WA 99403 | Phone 208-413-6377 | sales@theoringstore.com | www.theoringstore.com 727 HANDBOOK
1ISO 9001:2015 Certified | CAGE Code 72PRO . .

Free O-Ring engineering reference:
We make getting O-Rings easy! oringhandbook.com

O-RING

The information in this data sheet is offered in good faith for engineering reference. Typical values represent the compound class and are not specification limits, guarantees, or warranties of
performance. Compatibility, service life, and suitability for any specific application must be verified by the user under actual service conditions. Revision D, September 2026.
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