Tire Inflation and Safety
By, George C. Arzente                                                                                                                       Fort Campbell, Installation Safety Office
When was the last time you checked the air pressure in the tires of your automobile, truck, motorcycle, boat trailer or recreational vehicle?  Can you remember? Or maybe it was done the last time you had an oil change (or at least you hope it was).  Most people don't care about tire pressure because they don't notice "anything wrong" with their vehicle.  But the fact of the matter is proper tire inflation is an important component to the overall safe operation of your vehicle.   Today's radial tires are significantly safer than the bias-ply tires of 25 years ago. They still, however, need attention regularly. Underinflated tires and overloaded vehicles are a major cause of tire failure. Uneven or worn-out tires are the next most serious problem and can also lead to tire failure. Uneven wear is caused by improperly balanced tires, or misaligned or broken suspensions. Remember, all that keeps you connected to the roadway is your tires. 

Automobile Tires - Properly inflated and maintained tires improve the steering, stopping, traction, and load-carrying capability of your vehicle. Therefore, as mentioned above, to avoid flat tires and other types of tire failure, you should maintain proper tire pressure, observe tire and vehicle load limits, avoid road hazards, and regularly inspect your tires.  It is important to check your vehicle's tire pressure at least once a month because most tires may naturally lose air over time. Tires can lose air suddenly if you drive over a pothole or other object or if you strike the curb when parking.  With radial tires, it is usually not possible to determine under inflation by visual inspection.  For convenience, purchase a tire pressure gauge to keep in your vehicle. Gauges can be purchased at tire dealerships, auto supply stores, and other retail outlets. 

Tire Pressure Monitoring Systems - Although most newer cars and trucks are equipped with a Tire Pressure Monitoring System (TPMS) drivers should still manually check the pressure in their vehicle’s tires.  For example, the Nissan Tire Pressure Monitoring System is capable of detecting when one or more of the vehicle's tires, up to all four tires, is 25 percent or more below the manufacturer's recommended inflation pressure (placard pressure) or a minimum activation pressure specified in the standard, whichever is higher. The system should be able to detect when one or more of the vehicles tires are 25% or more below the recommended inflation pressure.                         For example the Nissan Murano has a recommended tire inflation pressure of 33 Pounds per Square Inch (PSI), when the TPMS warning light illuminates on the vehicle’s dashboard, that means the tire pressure in that tire is at least 24.75 psi, therefore; it is important to manually check the pressure in your tires regularly because at 24.75 psi, the tire is 8.25 psi low on air pressure.  It's estimated that for every 3 psi below specification tire pressure, you burn 1 percent more fuel (and add 10 percent more tire wear). It's not uncommon to be 10 psi below spec, which would waste 3 percent more fuel and increase tire wear by 45 percent.
When and How to Check Your Tires - Vehicle drivers should manually check their tires air pressure at least monthly.   The recommended tire inflation pressure that vehicle manufacturers provide reflects the proper psi when a tire is cold. The term “cold” does not relate to the outside temperature. Rather, a cold tire is one that has not been driven on for at least three hours. When you drive, your tires get warmer, causing the air pressure within them to increase. Therefore, to get an accurate tire pressure reading, you must measure tire pressure when the tires are cold or compensate for the extra pressure in warm tires. 
Checking Your Tire Pressure - Buy a tire gauge and keep it in the car. You should consider a digital tire gauge; they are easy to use, and very easy to read.  Ensure your tire gauge is accurate; if in doubt purchase a new one.
1.  Find the tire pressure level required for your car. This information is usually on a placard on the doorjamb on the driver side (and it is also contained in the owner's manual). It might call for different pressure levels for the back tires and the front tires.

2.  Check the pressure when the tires are cold. Tires heat up when driving. Or you can just check the tires first thing in the morning.

3.  Unscrew the valve cap and set it to the side where you won't lose it.

4.  Press the tire gauge onto the valve stem. There might be a slight hiss as you press down on the valve stem and again as you release it. You only need to do this for a second or two, long enough to get an accurate reading.

5.  Read the tire pressure on your tire pressure gauge.  You might consider writing down the pressure of the tires as you go around the car. You can refer to this when you fill up the tires.  Now you can compare the tire pressure readings you got with the specified amount called for by the manufacturer (on the doorjamb or in the operator’s manual). If the level of pressure in your tires is below the specified amount, you need to fill the tires with air until they contain the manufacturers recommended air pressure. 
Motorcycle Tires - Every year, many motorcycle accidents are caused by under-inflated and neglected tires.  Whether it’s poor handling from a low tire or a serious accident resulting from a sudden blowout, we have all either experienced personally or have had friends who have suffered the consequences of a tire related problem.  An underinflated tire decreases stability, limits traction and has increased susceptibility to catastrophic failure.  A significantly overinflated tire decreases traction, and it wears much faster.

How often do you check your tires? Once a week? Once a month? or just before a big ride? Or are you like most riders and wait until your bike start to handle strange?  If you’re not checking your tires pretty well every time you get on the bike, then it’s just not enough.  A very dangerous practice is to judge tire pressure by visually gauging the tire's sidewall deflection (how flat the tire looks). However, with the stiff sidewalls of today’s tires, you just can’t tell by looking. For example, the rear tire of touring bike is likely to appear fully inflated with only 20 PSI of tire pressure versus the required 38 PSI. 20 PSI falls into the "dangerously underinflated" category!  Consult the owner's manual or the placard for your particular model's recommended cold inflation pressure settings. 

Motorcycle Tire Under Inflation - Under-inflation causes excessive flexing of the sidewall which results in heat build-up in the tire.  Heat is the number one enemy of tires. Higher temperatures expose the body of the tire to greater damage from normal road impacts, cause accelerated tread wear and can cause hidden interior separations that can result in premature tire failure.  Riding on under-inflated tires for prolonged periods greatly increases the chance of suffering a blow out. And as any rider knows, a blowout can cause a total loss of control and result in a serious accident, with devastating results.

Under-inflation also lowers a tire's ability to handle various road hazards. For example, hitting a pothole with an under-inflated tire can cause the tire to buckle over the rim flange, causing extensive internal tire damage and eventual failure. In some cases, hitting a pot hole with an under-inflated tire will instantly cause the tire to rupture and fail.  Low tire pressure reduces the speed at which a tire maintains full contact with a water covered road. This situation is commonly referred to as hydroplaning and is one of the main hazards of riding on wet roads. The reason that an under-inflated tire hydroplanes is that the larger footprint area results in a lower ground contact pressure reducing the tire’s ability to push the water away from the contact area. Motorcycle tires are designed to provide their optimal wet weather traction when they are proper inflated.
Riding on under-inflated tires can significantly affect the handling of a motorcycle. A bike that feels stable while riding in a straight line may react unpredictably when cornering with an under-inflated tire.   As a general rule, cornering with an under-inflated rear tire will cause the bike to over-steer (turn more sharply than anticipated), whereas cornering with an under-inflated front tire will cause the bike to under-steer (turn less sharply than anticipated). Either situation is extremely dangerous for a rider not expecting this change in handling.  As soon as you feel your bike handling a little strangely, it’s a very good idea to stop and check the tire pressures. Even though the tire may not look like it has lost air, make sure to check with a reliable air pressure gauge.  If you were using an active tire pressure monitoring system, you would have received a low pressure warning and would have pulled over to check out the situation.

 

Motorcycle Tire Over Inflation - Riding on over-inflated tires can also be dangerous. Over-inflated tires reduce riding comfort and stability, and are more susceptible to cuts, punctures or damage by a sudden impact.  Over-inflation can also result in uneven tire wear and a reduction of a tire's contact area with the road, resulting in reduced grip while cornering.

Inclosing it is important to manually check your tire pressure, visibly check your tires for wear, and regularly rotate the tires on your vehicle.   Remember, when in doubt; consult a tire professional.   Drive carefully and arrive alive.
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