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Prop Balancing
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Prop Balancing ADVANTAGES OF DYNAMIC PROPELLER BALANCE The advantages of Dynamic Propeller Balance fall in four general, but interrelated categories.These are: (1) Increased Safety (2) Improved Comfort (3) Improved Aircraft Reliability (4) Reduced Maintenance Costs INCREASED SAFETY Out of balance propeller/drive trains cause vibration.Vibration at propeller rotation rate accelerates fatigue in crew and passengers. Fatigue slows response times and effects pilot and crew judgment.Vibration also leads to the accelerated failure rate of aircraft structure and electronic systems, both are detrimental to safety in catastrophic proportions. IMPROVED COMFORT Fatigue affects the body in many deleterious ways. Where the pilot and crew have their attention focused on the tasks of flying the aircraft, passengers can suffer from the effects of vibration to such a point as to become uncomfortable; even sick. Everyone enjoys a comfortable ride, passengers more so. IMPROVED AIRCRAFT RELIABILTY Out of balance propeller/drive train vibrations effect a wide range of aircraft systems. a. Avionics; radio and indicator failure b. Alternator or generator failure, attachment bracket cracks, thrown drive belts c. Vacuum pump failure d. Wiring harness failure, chaffing, terminal end work hardening failure e. Fuel control failure f. Leaky oil coolers, cracked weldement areas g. Cracked or broken exhaust components, heat muffs h. Cracked or broken carburetor air box i. Baffle, cowl and sheet metal cracks j. Broken or cracked engine/turbocharger mounts REDUCED MAINTENANCE COSTS Smoother operating systems mean less undesirable vibration with less component fatigue. This means fewer repairs and replacement parts which translate to lower maintenance costs! How much have you spent on broken engine baffles, alternator/generator mounts, propeller spinner support bulkheads?



FAQ: DYNAMIC PROPELLER BALANCING



What is Dynamic Propeller Balancing? Dynamic propeller balancing is the process whereby an electronic balancing computer is used to measure the vibration produced by the aircraft propeller and powerplant. Small trim balance weights are added to the propeller/crankshaft assembly to correct for errors in mass distribution and thus reduce the measured vibration due to mass imbalance to the lowest level practical.



How is it done? The engine/propeller combination is balanced right on the aircraft, in a flight ready state. A small vibration sensor [accelerometer] is attached to the engine in a location where vibration due to mass imbalance is at the maximum, at the crankcase spine as close as possible to the propeller flange. A small tach pickup [photo-tach] is also mounted to the cowl or engine to produce a propeller tach signal. The engine is operated and the vibration and tach signals are processed by the balancing computer. The balancing computer measures the vibration level [magnitude] produced by the accelerometer which corresponds to the amount of mass imbalance which exists. The balancing computer also provides a "phase angle" which corresponds to the location of the mass imbalance on the propeller disk. The vibration and phase angle are used to compute a balance solution {weight amount and location]. The computer "learns" the reaction to the weight/location [trial weight] installed and compensates each additional run process until the measured imbalance is found to be at an acceptable level.



My aircraft runs fine. Why should I have my propeller dynamically balanced? The average aircraft which has not had a dynamic prop balance has a vibration level due to propeller mass imbalance of about .45 inches per second velocity [IN/S], This level is over four times higher than what is considered to be an acceptable vibration level for propellers and represents a significantly higher level of wear and fatigue on engine components, accessories, airframe structure, avionics and electrical components. This average level is very noticeable to pilots and occupants. The manufacturing industry subjects products to vibration and shock destructive testing to determine life-times before failure; the less vibration an aircraft or product is subject to, the longer the lifespan between failures. Vibration redirects energy from the intended purpose into bearing area friction; friction robs horsepower! More available horsepower to the propeller can produce more thrust. Your vibration level may be significantly higher or lower than the average, but only a mechanic with a vibration analyzer can tell for sure. On the average, 19 out of 20 fixed-wing aircraft can significantly benefit from dynamic propeller balancing.



What level of propeller vibration is acceptable? In most cases, the vibration level due to mass imbalance can be brought down to a value under .10 inches per second (IPS) very easily. In a Dynamic Solution Systems study, the average level seen post-propeller balance was .039 IPS, our average is less than .024 IPS! Propeller mass imbalance dominates the vibration levels in a normally operating combustion engine, it is possible to evaluate engine combustion rate vibration values to help determine if the engine is running smoothly. Won't having my propeller dynamically balanced "Mask" other problems? No, An engine with internal or external problems which result in unusual vibrations will not respond to balancing in the same way that an engine which only suffers from mass imbalance will. A qualified, experienced mechanic will use ALL of the information available to make a judgment about your engine including the vibration response during the balance procedure. With proper equipment and technique, it is even possible to evaluate vibration values produced by each cylinder to help determine if the engine is running smoothly.



If I have a new or overhauled propeller, is there any reason to have it checked? Balance performed by the manufacturer and overhaul shop is static (NOT MOVING) or "bubble balance" on the propeller only. Dynamic balance testing is performed on the entire rotating assembly (engine, propeller, spinner, extension, etc) in its normal operating configuration. Constant speed propeller blades are centrifugally loaded and seated in the hub only under operating conditions. The result is a true balance under all operating conditions. We recommend



at least 5 hours of time on a new or overhauled prop to allow for grease leveling, seating of bearings, shim wear etc, to occur.



Since I have a geared engine, is there any reason to have a dynamic balance performed? Geared engines have a greater need of dynamic propeller balance because the propeller mass is greater compared to the reduction gear box mass. Studies done by the U.S. Navy indicates that dynamic propeller balance on turboprop aircraft results in 100% increase in TBO of reduction gear boxes.



When should I have the prop rebalanced? I recommend checking the dynamic balance at the next annual or 100 hour TIS (Time In Service) to indicate the wear/imbalance pattern over time of your prop/engine system. (This would be the optimal solution) If a large nick is reworked or the prop removed and reinstalled; the dynamic balance should be checked as the location movement on the crankshaft flange can cause a imbalance level in excess of .3 IPS. I recommend dynamic balance check of previously balanced props at 500 hours maximum TIS. Would you put tires on your car or truck without having a dynamic balance (spin balance) performed?



The propeller on your aircraft weighs as much or more than a car tire and can produce much higher vibration levels and is directly mounted to your engine...why wouldn't you have the propeller dynamically balanced?



101 Airport Avenue, Hangar 7 Cumberland, WI 54829 Hangar: (715) 822-5787 Office (715) 822-3413 Cell (715) 491-1303 Hours: M-F 8-5 Let's Fix It!!!
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Dynamic Prop Balancing Mooney 

When I used to do prop balancing, my goal was to reduce vibration levels down to at least 0.07 IPS (inches per second) or below. How low your vibration level is ...










 








"Cruise" Prop or "Climb" Prop? 

B;y Ralph D. Korngold (EAA 2208). 385 Wilton Avenue. Palo Alto, California 94306. LLMOST INVARIABLY WHEN a new aircraft has been flown for the first time ...










 








"Cruise" Prop or "Climb" Prop? 

ent of changing the nameplate and the main metering jet. â€” and leaving the rest to the propeller manufacturer. The only difference between an A-65 and an ...










 








Balancing Basics 

When prompted increase the engine RPM to your designated balancing RPM. When prompted, by the balancer, return the engine to idle and allow it to cool.










 








Maintenance & Restoration: Prop Talk - Size 

U.S. Service Center Florida: MT-Propeller USA, Inc. Phone: (386) 736-7762 info"mt-propellerusa.com. Headquarters in Germany: MT-Propeller Entwicklung ...










 








Maintenance & Restoration: Prop Talk 

Knowing the terminology will make it easier to understand and evaluate propeller ... Other terms, such as leading edge, chord .... U.S. Service Center Florida:.










 








hints for homebuilders "balancing" 

and washers hold the assembly to- gether. The assembly then sits on a couple of sawhorses. The ball bearings in the skateboard wheels will allow the propeller ...










 








Making a Composite Prop 

Sep 10, 2000 - propeller will not cure completely and may get soft when heated by ... 4) Use a heat insulation plate between hub flange and prop if the flange ...










 








Clocking the prop at 

Apr 16, 2007 - 2400 RPM, there is a vibration at 1200RPM who's amplitude is 266 IPS(Inch/sec). See the M1 callout. Condition: 2400. Channel A: TRANS. Exp.










 








DynaVibe Prop Balancer 

Sep 1, 2008 - guy that does it has been unable get the equipment to repeat the process, despite ... Here you can see the dim red glow on the reflective tape.










 








DYNAMIC BALANCING VIBRATION ANALYSIS 

Physical Size 1 lbs and .... and apply that knowledge to each subsequent run--refining the solution process and continually shortening the time required to.










 








Dynamic propeller balancing 

imbalance of .45 inches per second velocity (IPS). This level is considered 4 times higher than what is an acceptable vibration limit of 10 IPS. This vibration.










 








Balancing Act - Transnational Perspectives 

This policy should give us maximum leverage to obtain our objectives and produce ... account have a 'radicalising effect on the Palestinian people', with an ...










 








balancing - the Light Aircraft Association 

Aug 2, 2011 - protective leading-edge and resealing the end grain against moisture .... the 7Ëš predicted requirement from the polar diagram (right). Run 4 (Fig ...










 








ThermoSetter™ Recirculation Thermal balancing valve 

6 juin 2018 - The optional check valve protects against circuit thermo- .... In this case, the minimum head loss is produced during this thermal disinfection.










 








balancing - the Light Aircraft Association 

Aug 2, 2011 - They may then drift into assuming that the vibration levels to which ... A single bolt with washers to make up the required balance weight may be ...Missing:










 








THEORY Propeller and rotor balancing 

One of the most important applications of vibration analysis is the solution of balancing problems. An unbalanced propeller, rotor or driveshaft will cause.










 








A Simple Propeller Balancing Stand 

and so balancing stands have become almost as rare as Zen- pelins at the Rockford ... one another that a fine balancing job can be done. Instead of having ...










 








Improving Performance By Modifying Prop Tips 

through the hub. I achieved a tight, con- centric fit (I think) by wrapping masking tape around the tube to make up the difference in diameter. I then balanced.










 








Prop Strikes and Hydraulic Lock - 121five.com 

NOTE: This bulletin contains updates to the Manufacturer's Instructions For. Continued Airworthiness .... piston pin and cylinder assembly. NOTE: Any parts that ...










 








Do You Trust Your Prop Shop? 

Now that I have your attention a little bit, let me con- tradict my statement a little. One week before the Thorp. T-18, N-137RT, was to leave for Rockford, it was ...










 








EAA Technical Counselor: Balancing Act 

gear 4.5 percent to 5.5 percent, the empennage 1.5 percent to 2.5 percent, and additional equipment. 3 percent to ... or 300 lbs of your gear! â–¡ Safety: .... in hand, you can then undertake the familiar exercise ... service life of an aircraft, add










 








A Simple Propeller Balancing Stand 

one another that a fine balancing job can be done. Instead of having metal hub cones made to order at appreciable expense, Ray says that laminated hardwood.










 








pH-BALANCING MIST - Max LERET 

These statements have not been evaluated by the Food and Drug Administration. This product is not intended to treat, diagnose, cure or prevent any disease.
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