Universal Physics Journal

Question 6: What is kinetic energy's role during braking?

Ethan:

If you are correct in saying that kinetic energynaginary, then how do you explain the heat
being generated by the application of a moving car's bPakks not the car's stored kinetic energy
being converted into heat energy as the car's speethgsieduced? mkleist, Bonn, Germany

Hello mkleist:

First understand that according to the UniversgsiB principal of rest-motion, there are but
two states of activity for an object. Either thgext is active, meaning that acceleration is
occurring to the object as it travels with a non-unifenotion, or it is inactive, meaning that
acceleration is absent for the object as it trawéls a uniform motion. That is it. Active means
that acceleration is present and inactive meansatitaieration is absent. Meanwhile, there is no
difference between an inactive object with a unifonotion observed to be a straight and steady
zero miles-per-hour, and an identical inactive objatit & uniform motion observed to be a
straight and steady 5,000 miles-per-hour, or a straight aadys®,000,000 miles-per-hour or
traveling at the speed of light (in a vacuum) at a gitaand steady 669,600,000 miles-per-hour.

Instead of the object moving, think of it as baahgest and, at first, of the observer as also
being at rest next to the object. Now think of theayver as traveling past the object at the
straight and steady rate of 5,000 miles-per-hour. Now tifitke observer as traveling past the
same resting object at a straight and steady rate of BDMiles-per-hour. Now think of the
observer as traveling past the object at light speetdtletdtand that the speed at which the
observer passes by the resting object changes notiitigef object. It continues to remain
inactively at rest during all four events. Now theeyler can mistakenly assign all sorts of
imaginary concepts including "kinetic energy" and "momenttorthe resting object but that does
not mean that these frame-related concepts of hesiimn have any reality for the object. The
observer made them up in an attempt to answer questdassg confusion in the observer's
mind. Logically, the resting object remains unchangeb.enaffected in any way by whatever
motion the observer is thought to possess at thedirtieese four different, non-impartial,
observer-oriented observations.

While | have purposely set up this example with thjeat at rest and all the motion attributed
to the observer to show how logically the motionhaf observer cannot possibly have any effect
upon the resting object, recognize that the outcoméevitio different if all the motion is thought
to occur to the object and the observer is thoughetatlvest or each is thought to share a
portion of the motion between them. In practicéhig test is performed in deep space, far from
any other body, as long as the motions are uniforee(@ation absent) no matter whether you
are the observer or the object, you will swear yoat are the one who is at rest during each of
the four events. If you are sitting still while reaglitnis reply, do you not feel at rest? Since you
feel so much at rest, do you think we should ignore tttetif@t your body is traveling at over
60,000 miles-per-hour in its current orbit of the Sun? Haweconsidered just how fast 60,000
miles-per-hour actually is, in practice? It is perhapsri®s faster than our fastest experimental
aircraft. It is more than twice as fast as thatallpeed of the Space Shuttle. Yet you are so at
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"rest" on Earth while traveling through space at thesagspeed that you can easily think of
yourself as being stationary, without motion. Letacefthe truth, rest and uniform motion mean
the same thing - the inactive state where accederaiabsent. This is why in Universal Physics,
these two historically different concepts are bondeetizer to form the single Universal concept
of rest-motion as fully explained in Article 1l - Tleguality of Rest and Uniform Motion.

In our example here, the rest-motion of the olesdnas no effect whatsoever on the object,
just as the rest-motion of the object has no efidatsoever on the observer. Imaginary
concepts such as "kinetic" energy that are inventetidoglbserver to "explain” imaginary
changes supposedly occurring to the object as the obselusts the speed of his rest-motion
relative to the object are unreal concepts.

Except for the rotating components, your movingsap different than when it is at rest on
Earth. If instead of driving along under its own poweis being carried along just inches above
the road's surface by its attachment with cableshelieopter above, the car can move along in a
uniform motion with it's engine off and none of itsygqwonents rotating. Then the car will be in
the same non-accelerative state of rest-motiom adeatical car that is at rest relative to Earth's
surface. Now you may say that the moving helicopterscdifferent because it takes a great
force to cause it to suddenly change its motion to ntéthof the resting Earth car. | will
counter by pointing out that it takes the same greae ftrcause the Earth car to just as
suddenly change its motion to match that of the helerogar given that the Earth car is resting
on a frictionless surface. No difference here. Bwats equally obey Newton's formula, Force =
mass x acceleration. In fact, there is no expettrtiext can successfully prove that it takes a
greater force to change the rest-motion of an olbljedtis thought to be "moving"” than it does to
cause an equal change to the rest-motion of an ohggcistthought to be "non-moving”, given
equal frictional environments. There is nothing bybehavior to indicate that the helicopter car
contains any such imaginary thing as "kinetic" enerfiyat is why one cannot purchase a
"kinetic" energy meter at the local electronics stoféere is nothing present within a resting or
moving object for such a meter to measure.

Now what does the previous example have to do witin {de) accelerating car? Well, in
reality, the car is not in possession of a "kine¢icérgy before the braking, during the braking or
after the braking. Thus "kinetic" energy is not real #rerefore cannot be, in truth, the source of
the heat energy being radiated off by the brakes. tAlse is no absolute connection between a
slowing of your car and the release of heat by this baakes for it is quite possible to rearrange
the example so that a release of heat energy byakesoccurs when your car is observed to be
speeding up. | will demonstrate.

In my first example, you are standing on the cus teeyour car which is tethered to the
parking meter. The car's engine is off, its transomsi in neutral and its parking brake is
released. The tether is required to keep the car saafibefore you while being supported on a
moving roadway. Meanwhile, the car's wheels ardingt@t normal speed for city driving. You
feel somewhat apprehensive as you open the car dootegnmside the non-moving car from the
non-moving curb. Once buckled in, you then consider kesttey what you need to do to
accelerate your car up to road-speed. For certain,roe fneeded from the car's engine but
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you decide to start it anyway to provide cabin heat ameepassist to the vehicle's steering and
brakes. Next you release the tether and apply thebtakes while turning the steering wheel
ever so slightly toward the curb. The car, equipped witin Wheel steering, immediately begins
to accelerate forward as it shifts sideways fronpiuéing lane into the driving lane. Finally you
straighten out the steering wheel as you arrive at rapdyeed where the car's wheels stop
turning altogether. You set the parking brake and aret@lgjet out of the car and visit with
other drivers as the moving roadway carries all the along through the city. As you walk
around your car, you stop to reach down and feel oneeddfrtike disks. It is quite hot from the
friction that occurred while the brakes were generatiegforce required to accelerate your car
up to roadway speed. It is now that you wonder what Emieone who believes in "kinetic"
energy could use to explain this event. Have not thg loeakes caused an increase in the car's
speed, relative to Earth and therefore, if one thoufttietic" energy as real, have the brakes
also not caused an increase in the car's level oftikirenergy? Yet the car's brakes are emitting
heat energy indicating, if one so believed, that a remluct the car's level of "kinetic" energy of
motion has occurred. While you are pondering this exargplene propose another.

Your car is at rest near the bow of an airaraftier which is steaming along the channel at full
speed. As the carrier passes a nearby point thaivisled by observers, you start your car and
accelerate it up to a steady velocity directed towardtdmm. Now, relative to the crowd on the
shore, your car is at rest and therefore could be gdigllevers on the shore to be without
kinetic energy of motion, except for the rotating whedBut soon you must take some action for
the carrier is steaming out from under your resting &mould you delay your action until it is
too late, you and your car will lose the carrier's supand you both will fall (accelerate)
vertically down toward the water below. Wanting t@idvthis unpleasant outcome, you step
firmly on the car's brakes causing your vehicle to lacate back up to the carrier's speed. As
before on the moving roadway, you again are able togetf the car and walk around it to
inspect the brakes. Again they are hot indicatingttieyt are emitting energy at the same time
that the car's speed of rest-motion and supposed lellehefic" energy have increased relative
to the crowd of observers on the shore. How so?

Now you may feel that these examples are unfasesn each case the car stopped relative to a
surface that is seen as moving by the observerhig\pbint you must realize that the car's
supposed level of "kinetic" energy is at best a reldtexel" since on the moving roadway, when
the car comes to rest, even a believer will havadioit that the car has one "level" of "kinetic"
energy relative to the moving roadway and quite anotaeel" of "kinetic" energy relative to the
non-moving sidewalk. The same may be said about ttestgposed "level” of "kinetic" energy
on the aircraft carrier. Even if it were real, twncept of "kinetic" energy is relative to the point
where it becomes meaningless. Every object caly éassaid to possess a million different
"levels" of "kinetic" energy, all at the same timelative to a million different observers in
possession of a million different velocities of resation.

Suppose we consider an event where your car's @agjogerned to run at 2500 rpm which is
its rate of revolution at normal highway speeds. dihtiyou and the car are at rest on a normal
non-moving roadway. Unfortunately, your car's manualdmission has lost the use of all
forward gears except for its top gear where the ratmutih the transmission is 1 to 1. In order
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for you to cause the car's acceleration up to highwagdspyeu need to slip or partially engage
the vehicle's clutch. Once up to speed the vehiclgsthcimay be fully engaged without stalling
the engine. After reaching highway speed, you decidetotsle car to a stop and crawl under it
to check the temperature of the clutch components ingutm friction disk, pressure plate and
the engine's flywheel. You discover that they arguatie hot and emitting a considerable amount
of heat energy. In this new example, the car's spagdwpposed "level" of "kinetic" energy are
increased yet the clutch components are busy emittaigemergy in the same manner that the
car's brakes emit heat energy when the car's speedgpalsed "level" of "kinetic" energy are
being reduced. If the emission of heat energy from gaurs always indicative of a reduction in
your car's level of "kinetic" energy then how would yaplain the fact that heat energy is now
being emitted from your car's clutch components afiey daused an increase in your car's
supposed "level" of "kinetic" energy?

It is important to recognize that the one cortstaall of these events is that heat energy is
emitted by the surfaces responsible for generatingotices necessary to cause linear acceleration
(speeding up or slowing down) for the car. Newton's LAMMI$ us that it takes force, not
energy, to cause acceleration for an object. In xaimples, the brakes provide this force when
the car slows relative to its supporting surface whiedlipping clutch provides this force when
the car speeds up relative to its supporting surface. Uaddisg friction is the key to
understanding the real source of the emitted energyurlaeveral examples, when friction is
present, heat energy is emitted by the matter of vtheeHriction surfaces are composed,
regardless of whether the car is seen as slowing dowspeeding up, relative to the observer's
frame. It is now safe for you to accept that therahisolutely no evidence here that any such
thing like "kinetic" energy is being stored or releasednfthe car's matter since the accelerating
car's slipping clutch emits heat energy when the cds to be speeding up, while the
accelerating car's slipping brakes emit heat energy tigecar is seen to be slowing down.

Are you wondering now if | am ready to reveal theetsource of the heat energy from these
various friction surfaces? Prior to the braking oratluig event, the energy that is soon to be
emitted as heat energy is being stored as atomic ewdtgy the heavy atoms located in the
surfaces of the very materials that are soon toNasvied in the upcoming frictional event. There
is no denying that an incredible amount of energy gt the iron and other heavy metal
atoms that make up these braking and clutching componéfiten these components are forced
together while in possession of different rates cdtion, friction between their contact surfaces
occurs. What is friction? Friction is a grinding presevhereby atomic components from each
surface are scrubbed from their location on the dnicfurface by successive collisions with
atomic components located on the opposing friction seurfés it so hard to understand that
some of the energy previously stored within these hatuys is released as heat energy
emissions that travel away at the speed of light enemglthey are absorbed by neighboring
components? In this manner, some of the heat enelepsed by the frictionalized surface atoms
of the iron brake disks and the heavy metal brake patsabed by the myriad of undisturbed
iron atoms located deeper within the disks causing theiradl temperature to dramatically
increase. These heated disks then emit this excesgyeas the heat energy you experience when
checking the temperature of these components aftatiarial event.

Univer salPhysics.org
Question 6: What is kinetic energy’s role duringking?

Page 4



So there you have it, mkleist. The heat energynisted atomic energy released during the
frictional event. After the frictional event is @y you will find that the Earth weight of the
frictional components is reduced due to the destructisomk of the atoms that make up their
contact surfaces. Over time, these heavy compondhteed to be replaced as much of their
surface material will be worn away. If properly des@jyreeveral sets of brake pads will be
replaced before a braking disk needs replacement. If gpacehthem closely you will see that
even the brake pads are composed, in part, of heavysimetpecially those pads used in sports
cars. You will see the label "semi-metallic" on b indicating that there is considerable atomic
energy stored in these heavy "semi-metallic" brakingpmmnents that is ready to be released as
heat energy upon their destruction by the mechanicgctdh.

Now that we understand the true source of the Imesg during these frictional events, it is
easy to understand why heat energy is released framrrimaterials in your car, regardless of
whether you think the forces produced by these frictiatenals are causing your car to speed up
or slow down. With a complete and logical explanatiochsas this, there is no need for a
second, imaginary, illogical explanation such as thigjaated concept of "kinetic" energy. One
true explanation of the cause of an event is all weaire.

It is time to demote "kinetic" energy from beingeal Physical concept to instead be
recognized for what it really is, which is a useful boteal observer-oriented system for rating
the relative motion of an object. In fact if oiadies braking charts for race cars one will find
that it takes about the same time for the brakest® alrace car from 200 mph to 180 mph as it
does to slow the same car from 20 mph to 0 mph. Nowdlbkmktic" energy supporters decide
to calculate the supposed reductions of "kinetic" energy, whll find that their calculations will
show 19 times more "kinetic" energy being converted &t aethe higher 20 mph speed
reduction that at the lower 20 mph speed reduction. Yé&tadbese speed reductions takes
about the same 1 second of time. So do they thinkréhe@® are somehow 19 times more
efficient at 200 mph than they are at 20 mph? If so, Wigndoes it appear that they produce
equal amounts of force since equal amounts of (de)adieteimoccurring in equal amounts of
elapse time in accord with Newton's LAW I? The r@&sdn truth, there is no such thing as
"kinetic" energy.

Instead, through the mechanics of friction, comaiolg more atomic energy is released from
the heavy braking components as considerably more destroc¢ these components occurs at
the higher vehicle speed reduction than at the lowecleetpeed reduction. Also while it may at
first appear that the braking forces are equal sinceaittipe equal vehicle speed reductions occur
in equal 1 second intervals, in fact, despite the greelesise of atomic energy at the 200 mph to
180 mph speed reduction, the braking forces must be considiessgbin magnitude than are the
braking forces present at the 20 mph to 0 mph speed redud¥by? Consider the high force
required for the speeding car to part the still air at 200. mijtis considerable force of air friction
plays a major role in slowing the car from 200 mph to 180 wigle at the lower speed
reduction, air friction plays almost no role whatsaevat 200 mph it takes nearly all the force
from the car's high-performance engine just to equébtioes of air and mechanical friction and
thereby maintain the car's 200 mph velocity. Oncealthver lifts her foot from the gas pedal,
these major forces of air friction combined with fbeces of mechanical friction along with the
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retarding compression forces known as "engine brakind/"qwickly slow the car's velocity to
180 mph without any help from the vehicle's brakes. Thaddgical to accept that during the
high-speed slowing event, the brakes emit consideralilg stored atomic energy as heat while
producing considerably less braking force than is producedgdilminlow-speed slowing event.

As the "kinetic energy" camp is busy packing up theiste steal away into the night, I'll
leave them with this one parting thought. The only ti@ye can be any truth to their position
that "kinetic energy of motion" is responsible for tieat energy being released during braking
events, is for there to be no heat energy whatsdmmeg released during the destruction of the
heavy braking components. After all, if 100 percent efttbat energy being released is
accounted for by the theory of "kinetic energy" thenenof the heat energy released can possibly
be coming from any other source. Thus the "kinetieggfiecamp is in no position to explain the
loss of matter and energy from the destruction of #aybraking components. Either they
must believe there is no atomic energy contained mitiése components or they believe that
these components are not reduced in mass during such beakimg. Since it is well proven that
cast iron rotors and semi-metallic pads are jamb-packédatomic energy, and further that all
automotive braking components wear out with use, itsg garecognize that their "kinetic
energy of motion" belief is just that, a belief undialdogically and fully explain these events and
therefore a belief vacant of truth.

Meanwhile the Universal Physics understanding aibg events has no such difficulty.
Release of previously stored energy within the atonakeup of the heavy braking components is
the true source of 100% of the heat energy released dubniradiag event. No explanation need
be offered to include the supposed "kinetic energy" thewrinffact this man-invented rating
system for relative motion is not real in nature.

Hope this helps,

Ethan Skyler
08/05/2001
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