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Abstract. In Rotation dynamics of the classical mechanics, there is a serious error, namely
the notion of the force moment. Via the arm of force that vary the force moment, can vary
the dimension of the force, this is wrong. But Rotation dynamics and whole theory system, is
to regard the notion of this kind of force moment as the foundation, moreover establish
create. Thereupon, the hitherto of thereinto the Rotation dynamics, abound the multifarious
mistake. In complete of the Rotation dynamics of the inertia locomotion, the notion of the
force moment is meaningless. The and force moment extraordinary resemble react, that is
other concept Inertia-torque. Inertia-torque is mass and arm of force product at object or
particle. Similar in this way through correction after, the Rotation dynamics will have the
grand change. And thereupon we can also achieve, versus physics several celebrated
conservation law of the exceed. The world science will have a grand advancement.

Key Words: conservation law; Rotation dynamics; Inertia-torque; force moment; arm of
force

PACS: 45.50.3j, 45.20.-d, 45.40.af, 45.50.Dd

1. Introduction:
Concerning idea of save labour of lever, initially engender in B.c. Third century and B.c. Four
centuries. Since then until now, rotation dynamics namely is in, on the foundation of this kind of
moment of force concept of the force multiply force arm, establish of engender. The concept of that
new Inertia-torque, nope is force multiply force arm, is but the mass multiply force arm. Such as if wee
of change, shall in physics create the miracle. Actualize momentum is not conservation and
energy is not conservation ....

For the sake of the textual treatise, author searched that and physics history, and turn dynam, and

momentum principle, correlative monograph and literature.

2. Inertia-torque notion
Inertia-torque is inertial mass of matter and the arm of force the product. As the figure 1, that a stem g,

with above it that one dot that O, as dot of origin moreover the immobility for at a axes. Thereupon at
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both sides in O, forming force arm is 1 and 2 that two forces moment. In a side of that 1 d of force arm,
fixedly that an object W, its mass is m.

So, that 14 of the arm of force, in here, that Inertia-torque is: Gi=m X 1d (2.0.1)

When the stem g turn angle 0, in figure 1. Both sides of g, because turn the radian length of the
lineation, and both sides the arm of force the length, of the ratio is geometric proportion.

The arm of force that 2d section the Inertia-torque is: G2=xm X2d (2.0.2)

Figure 1. Lever and Inertia-

torque

The Inertia-torque is resemble with force moment relation. So should have: Gi1=Ga2.
. mX1d=xmX2d Soox=172.

1
By the expressions (2.0.1) can gained: G, = Omx—1d therefore at the mass m and force arm d,

separate multiply one numeral and this numeral of reciprocal, its Inertia-torque G is immovability.
Namely when Inertia-torque immovability at that time, the mass is more big, the force arm the more

small, vice versa. This with the plight of the force moment, resembles very much.

2.1. The force moment still has the plight of the meaning
In statics equilibriumly or is non-inertia process system, the force moment action the continue exist.

For example figure 2, balancing pole g is in the fulcrum Z and O the both sides, placed that two
object, mass respectively is 1 m and 2 m. At this time the bar is the gravity equilibrium the state, the
stillness of motionless. The both sides the force of the force moment is dissimilar, ( Because at this
time of force namely gravity, namely the object mass ), accord the force moment change the concept of
bulk of force.

Mankind at the earliest the discover the lever save labour, and subsequently the Rotation
dynamics, the force moment varies the notion of the dimension of the force, namely in such statics
equilibriumly phenomenon engender.

In non-inertia process of system, for instance in axletree in rotation rigid body, or the arm of force
location of the certain dimension, have the time of friction force action. For overcoming the friction
force, but plus the force moment in the force, also accord the force moment alter the force bulk
principle. At this time at arm of force the more big the time, namely the thrust needful more small,

namely more labor-saving.
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Figure 2. Statics equilibriumly the force moment

2.2. Dynamics the Inertia-torque in the meaning

When a turn system inside, nonentity analogy friction force such non-inertia force action the time, this

system namely be unfit for in the force moment principle. This time and force moment have some alike,

that is another parameter Inertia-torque: G = md (2.2.1)
In an Inertia-torque system, force action is on the arm of force, be called the Inertia-torque force.
Inertia-torque force: F , =md CZ—C;) = m% (2.2.2)

By this expression espy, Inertia-torque force Fmd, the action is m in the mass, force arm is the
) do . .
Inertia-torque of that d, generate that 7 angular acceleration. Fmd that two the subscript letter,
t

namely denote the mass m respectively and force arm d.

By expression (1.2.2) can espy, if the value hold of the Inertia-torque is constant, that simply m
and d these two values is oppositely to transformation the time, then at same angular acceleration Z—Cto
the time, the value of the Inertia-torque force Fmd also is immovability. It just varies, its subscript m
and d opposite value.

This is very interesting, this explain when the force the Inertia-torque of action the time,
regardless the point of action of the force is at how big the arm of force, the want to in creation same
magnitude angular acceleration the time, the require force is alike magnitude. So differs of, nobbut the
force arm big the time, the burthen the mass namely small. Moreover arm of force small the time, the
burthen the mass namely big. Such plight, via in subscript md of Fmd, namely can mark and display.

Therefore, for long time, rotation dynamics inside, concerning force moment change the concept
of the magnitude of the force, is a mistake.( Unless the burthen of the force is a similar friction force
like this of non-inertial force). Under mostly the circumstance, so-called changes the circumstance of
the size of the force, the likelihood simply changed the mass of burthen of the force. Burthen the mass
is big, namely think the force is big. Burthen the mass is small, namely think the force is small. But this
is force so as to, a certain extent mass of object, the acceleration of the certain size in acquisition,
namely: ' = ma . of the definition is also irrelevant.

The expression(2.2.2) is applicably in, neglecting friction force and so on influence, the system of
any rotation rigid body. Namely in the ordinary rotation rigid body system, the want to engender its an
angular acceleration, a force for needing infliction Fmd, regardless is to act in how big forces arm, the

size of its force is all equally.
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2.3. Lnertia-torque the mass and the burthen mass

Mass in the Inertia-torque, have verity subsistent, actual physics mass. As the figure 1, Inertia-torque:
G1=mx1d, that m of the inside. As well as in the force arm, actually nought the actual physics mass.
As G2 = xmx2d , that xm of the inside. Namely is nonexistent. It fact is G1 mass m, passing the force
arm inverse ratio transform arrives that G2 of, the mass of the mapping. It is in force action, in that G2
the time, G2 force arm versus force display is, the burthen mass of the equivalence.

Therefore in Inertia-torque, have actual mass, namely mass. For instance we shall its sign m. Also
hadorwould via the mapped of force arm, equivalent the burthen mass, namely burthen mass. We can
shall its sign m".

Because of this reason, such as figure 1 the Inertia- torque, also should be been divided into two
kind. For example, there is that G1 of the true mass, and burthen mass of that G2. We can sign G1 as
that G, sign G2 as that G". With show have or nought true mass.

When a rotation rigid body be constituted by a lot of particals, then among them of the Inertia-
torque has that G, also there is G". Also be likely to two kind, all have.

But, whichever G or G", or m or m", their dynamics attribute, namely they in turn tangent
orientation inertia or force attribute, entirety is the same. In the computing of force, true the mass m ,
and burthen mass m", is complete equivalence (Burthen mass m", and true mass m , merely a little

differ, namely it in turn normal orientation, nought inertial centrifugal force).

2.4. Total Inertia-torque of rigid body
The rigid body of the fixed-axis rotation, have the Inertia-torque decided. Namely: G = md .

If a rigid body of fixed-axis rotation, it be constituted by some particals. It of per a particle, have
each of the mass m, and to the force arm d of the shaft. So the total Inertia-torque of this rigid body is:

GZ :mld1+m2d2+....--+mndn :zml_dl_ (241)

In classical the dynamics of the Rotation, have concerning the definition of the moment of
inertia: I = Zml_rl_z.

This a definition, because it is from initial, concerning the error of the force moment, the deduce
come out, therefore it also is wrong. Use it come to indicate the inertia of rotor, meaning that is

comparatively ambiguous.

2.5. The centroid-moment of the rotation rigid body
The total Inertia-torque of the rotation rigid body is: G, = medi (2.5.1)
But the centroid-moment of the rotation rigid body, is the rigid body the mass of total that mz, and

the product of the force arm dx, is equal to the total Inertia-torque Gz.
Namely: G, ,=md = medf (2.5.2)

In expression inside that Gzx namely representative the centroid-moment. G that two subscript z

and x, representative the overall mass mz and the force arm dx.
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We have obviously:

d, = M (2.5.3)
m

z

Namely overall Inertia-torque Gz by overall mass mz divide, gained force arm dx, namely is rigid
body centroid-moment Gzx, the only of compare of force arm. Because that dx is only, so to it the
definition centroid-arm. By endpoint of centroid-arm, line out the lineation of round or arc, namely
commissary the centroid of rotation of the rigid body.

The total Inertia-torque of the rigid body, is a constant. thereby toward centroid-arm dx excluding,

any other force arm di.

Should have: G. =m,d, =) md, (2.5.4)

. d.
m, = (Zdl’) (2.5.5)

t

In expression inside, dt is dx outside, the certain a force arm, mzf " is toward total Inertia-torque G-
and force arm dt, the overall burthen mass of the equivalence of the force.

By expression (2.5.5) know, on the rotation rigid body, in while taking the dissimilarity force arm,
in the overall burthen mass of the force arm endpoint, according to the inverse proportion change of the
force arm change. Namely force arm if change O multiple, overall burthen mass namely change 1/Q
multiple. The arm of force if augment, overall burthen mass namely minish. Vice versa.

Therefore, be that dt at that > dx, or< dx in while of both sides change. When d> dx and tends
while infinite, mz" tend nigh null. Contrarily in dt<<dx and to infinitesimal, mz" tend in infinity. In back
a sort of circumstances, is force arm while tend nigh is 0, the equal the force through the rotation axis,
thereupon regardless how big the force, the axis that also can't screw.

The expression ( 2.5.5) also indicate, in random rotation rigid body, adopt random force arm, in
its the arm of force the endpoint, all have a assured rotation burthen mass. For the rotation of the rigid
body, this burthen mass and the reality mass of the object, completeness is the equivalence. And is to

can pass the mechanics measurement, the mensuration come out.

2.6. The rotation rigid body the linearity momentum and angular momentum
From expression (2.5.4) then: m;fd[ = Zml.dl. (2.6.1)
If the angular velocity of the rotation rigid body is aw. so its rotation linearity momentum is:
P=m,” do= md)o (2.6.2)

We awareness, mzf" * dt is equal to the total Inertia-torque Gz, is a constant. So for a rotation rigid
body, at it of the angular momenta  ascertains, then it of the rotation linear momentum is a Pkx, is also
a certainty quantity. Namely as if the above expression ( 2.6.2 ) shows.

Among them regardless with random force arm dt value ( as long as do not take O or infinity), the
rotation linear momentum Px is all immovability. Simply corresponding in dt change, mzf " pursuant
inverse proportion change.

Within text, the total angular momenta of the concerning rotation system, is and within classical
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rotation dynamics of calculate methods of alike.
namely: Pd_=md o+md; ++= Zml_dl.za) (2.6.3)

Hereinbefore is anent rotation of rigid body of, the Inertia-torque the show of concept. And it
versus rotation dynamics the meaning in, and corresponding such as, the burthen mass of the Inertia-
torque; the total Inertia-torque of the rigid body; the centroid-moment of the rigid body; the linear
momentum of the rotation rigid body the angular momentum etc. A series of and new notion and the
establishment of the principle. With the classical rotation dynamics theory, have the essential the differ.
And point out, within classical rotation dynamics theory, the serious the error.

The textual point out, classical rotation dynamics, the principle of the concerning force moment,
within the statics equilibriumly the still useable. When the rotation resistance is a not inertial force in
quasi friction force, also still useable. But in the inertia interaction in matter, in occur while angular
displacement and rotation, that not useable.

The notion of the Inertia-torque that textual adduce, chiefly compliant rigid body and the rotation
of the rigid body. In partical dynamics, if the assistance member between none similarity lever and its
principle, this notion also is meaningless. Thereupon textual of discuss, chiefly compliant rigid body
and the rotation of the rigid body.

3. Transcend the Conservation law

The Conservation law is that can outdo of, look the hereinafter of the treatise.

3.1. Transcend the Law of Conservation of energy
According to the Inertia-torque the principle, and front 1.6 stanza adduce, the momentum of linear of
rotation of that a rotation rigid body, is a constant quantity.

For example: P=m,” do=(_ md)o (2.6.2)

Regardless the force arm dt takes any value (dt and rotation radius R, theoretically at > 0 and < <o
all can), its rotation linear momentum Px nor change. Simply so as to burthen mass mzf", change with
the reverse proportion that.

Now a miracle namely appear. The above instance indicate, a rotation rigid body, it along with the
change of the force arm, will have the dissimilar rotation kinetic energy. In classical Rotation dynamics,

the computing expression of the Rotation kinetic energy is:

Amau’  Amul Amrp’ew  Amrl o’ Amr’ @’ o’
VVX: 171 + 2772 qeee = 1°1 + 2°2 +..-:z—l L :(zAmll/;za)z)_
2 2 2 2 2 2

(3.1.1)
Thereupon by expression (2.6.2) got: m,” d’w’ @
W, = L = (Z m[diz)_
2 2 (3.1.2)
Namely is with Inertia-torque the principle, the rotation kinetic energy of the rotation rigid body.
By this expression can know, while Inertia-torque fixedness, along with the change of the force arm d,
the rigid body will present the dissimilarity the rotation kinetic energy.

For instance, if force arm change Q double, this mass m" to change 1/Q double.
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mf” dlza)z Q2 mf” dtza)z
Namely: W = z#ga = ZTQ (3.1.3)

So the rotation kinetic energy changed that Q double.

A rotation rigid body, in its different force arm, present the dissimilarity rotation kinetic energy.
Thereupon a rotation rigid body, its the kinetic energy, not is single. It in fact along with the change of
the force arm, but have multiple the kinetic energy of every kind of level. Moreover its value is what
the dimension that is dissimilarity. When a system, energy that it have, is to have multi-distinctness
values, you think that does it may be the Conservation of energy?

For example in parallelism move of a object, and collision of d t of force arm in a rigid body.

Rigid body begin rotation, its rotation kinetic energy is: m., 7 d tza)2 this is also this collision
input that kinetic energy. x 2

After this time. In here the force arm Q d t of the rigid body, make its collide with outer another
object again. To here rotation kinetic energy: _my, 7 dl o’ , convey to by collide
object. 7 2

In above course, the rotation rigid body the first the kinetic energy that input is:

” 2 2 ” 2 2
W:me d o W:me d,a)Q
x 2 , but after that, the kinetic energy of output is: q 2

Namely output's energy, that than input of the energy is big Q double. Thereupon, at this time of this
rotation rigid body, namely not is energy conservation of, this also was beyond all doubt.

A rotation rigid body, it of near come the direction of the shaft, rotation kinetic energy that
namely small. But the direction of its away from shaft, rotation kinetic energy that namely big.
Thereupon, the rotation of any rigid body, all is that is rotation kinetic energy is not conservation of,

thereupon is also is energy is not conservation.

3.2. Momentum is not conservation principle

The momentum is also would is not conservation. As the figure 3:

az
P
a3
: I
Ts (0} my
m .
’ Figure 3. The system of the momentum is not
el . — conservation
mqu aq

my
T4

There is 71, T2, T3 three objects, the mass is m1, m2, m3 respectively. Suppose figure interior, move
pulley and pulley rope and other parts, the mass is null and none friction force.

While begin that, that 71 from roundish left side with u velocity fly come. Hit the rope pulley the
parts, namely fixedly on it. And pull the pulley rope, and pulley and 72, 73 all move arise.

The collision force of the for example above collision, in 71, 72, 73 respectively is:

Fi=ma ,Fo=ma ,Fs=msas.
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According to the principle of Inertia-torque, the Inertia-torque force of the rotation rigid body, is
not because force arm of change the change. Thereupon, hereinbefore each collision force the
equivalency. Namely: Fi=F2=F3, and: mi a1 =m2az=ms3 a3 (3.2.1)

Impulse the computing expression is: il
1= Fdt

IO (3.2.2)

Because above three collisions the force the equivalency, the time of the collision also alike, so

the force of three collisions the impulse also equivalency.

Namely: and: I, =1,=1, (3.2.3)

B B

t1 t1 t1
L=[Fdt — IL,=[Fdt I,=[Fdt
10 10 10
The impulse the sum of that

for this collision course:

11
P=-I—L+I,=—I,=—[Fdt (324)
t0

Then the momenta change of the impact course:
(3.2.5)
So hereinbefore concussion course, the system the total momenta occur that —P1 change. But this

11
P =-[Fdi=-F
t0

course, the only systematic inside object acts mutually, but none external force from the outside of
system of the action.

So this system, and this course, befallen the momentum is not conservation.

Textual author, concerning similarity figure 3 the system that show, proceed through the test of
the physical experiment device. And collate the experiment data of the proceeded the measurement,
testify the experiment is achieved the momentum is not conservation. But the experiment the
hadorwould a question, namely the measurement data indicate, the experiment forming, of the
momentum is not conservation, of that degree, that smaller above computing. Because experiment is at
with the device of the equal mass, make its interaction moreover measure its operation consequential of
method accomplish. So trow, experiment inside of that friction force affect, is be capable of by standoff.
But the result of the experiment, yet bewildering.

By analysis of the depth, we detect. Friction force for toward the ordinary linearity move object,
and similarity figure 3 the action of such move pulley device, is inconsistent. In back a situation, the
friction force makes classical Rotation dynamics inside, the force moment varies the phenomemon of
the dimension of the force, from the new presence. Thereupon it conduce, the result of the experiment
is clearly smaller computing value.

So while experimenting slewing power system, need advert contain the friction force or other of
non-inertial force of affect, but make it is on the certain degree, still having the force moment of the
classical Rotation dynamics the principle speciality. This is to requires to take into the analysis and

eliminate.

3.3. Realization the angular momentum is not conservation the method
Angular momentum is not conservation, is also can achieve.
Because the momentum is not conservation that of object is possible, the linear momentum of so a

rotation body, too can is not conservation. As long as a rotation body the line momentum is not
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conservation, then it of angular momentum too can is not conservation.
To do that R of the rotation body constant, but make its rotation line momentum changed, so

actualize angular momentum is not conservation.

Above dispart the three section, discussed the energy is not conservation, the momentum is not
conservation, the angular momentum is not conservation of to the principle and method. The
Conservation law of the physics, if we prove is can exceed. Also not is by entirety denial these law.
Because in a lot of circumstances, or is yet under the plurality circumstance, these law is still the
useable. Use that pass the law, can still make we, use the simple method, accomplish a lot of sciences
operation accurately.

Certainly, seek and achieve, exceed the principle and method of conservation law. Is that a
process that creates the miracle of science, will bring the science and physics the important progress.

4. Summing-up

Textual the proven, classical rotation dynamics inside, concerning moment of force the concept, only
compliant statics equipoise, or the course of not inertial action force. But not compliant the inertial
dynamics course. Compliant inertial dynamics course, is and moment concept similar Inertia-torque
concept. Classical rotation dynamics, because primal moment concept error, after this, whole system
info all come under influence. Make this system info in inside, that a lot of notions and cognition to is
all wrong.

Promulgate of the principle of the new Inertia-torque, make rotation dynamics occur prodigiouss
change. Moreover generates that some new phenomemon, that past none detect. For instance energy is
not conservation, and actualize the momentum is not conservation the method, and actualize the
angular momentum is not conservation the method, etc. Therefore, this is one grand science

advancement, and scientific fruit.
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