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Abstract

As the curvature angle enhances the torque will vary from stability scope to peak then to stability in slope curve of vehicle. When

the power enhances the torque may enhance correspondingly meanwhile as the rotational speed decreases it may enhance as well.

The maximum torque has afforded 500kNm in the curve for the conditions of 320r/m and 523kW meanwhile the second maximum

one has afforded 280kNm in the same for the conditions of 220r/m and 208kW in vehicle with heavy loads. In the end the maximum

stability one will maintain in 10kNm with the 320r/m and 523kW in curve of vehicle dynamics. The stabilized torque will reduce

about 3kNm to compare with the adjacent two conditions. The torque may indicate 4kmNm, 3mNm and 2mNm for the time of 0.2s,

0.4s and 0.6s in slope curvature correspondingly. It expresses that the bigger power may afford bigger torque and then rotational

speed in this paper.
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Introduction

The heavy vehicle may have been dominated with artificial
intelligent driving and intelligent spaces largely. Many creative
investment to heavy vehicle presents that in near two years in-
telligent vehicles that have been focus on by industries and invest-
ments may have more wide development space further [1]. The
power transmission of an heavy vehicle is driven by power on the
slope curve, which is generated by the engine. Therefore, the mea-
surement of torque is the evaluation of the heavy vehicle engine
system on the slope curve, has an important role. This paper stud-
ies the overall performance of the heavy vehicle, including wheth-
er the slope curving performance of the heavy vehicle achieves the
best performance, through the torque and rotation of the heavy

vehicle engine.

The kinematics of the heavy vehicle takes speed and torque etc.
research parameters as the main purpose of design. [1-18] There-
fore, the organic combination of torque and movement is the real
purpose of evaluating the heavy vehicle. The heavy equipment
transporter also has power to be 435hp whilst 4.8 tons heavy truck

may have more than 520hp power according to the relative nar-

ration in internet. With the increase of horsepower, their dynamic
analysis and kinematics for curve and slope curve become particu-
larly important. Such as torque and rotational speed analysis. The
torque of a heavy vehicle is the most important factor. It involves
in the main condition that designers should expect in advance that
they can finish the task without failure. The heavy vehicle’s power
and torque etc. less trouble is the embodiment of its design level ca-
pability. The torque of the heavy vehicle is the main performance of
the torque while the torque is directly reflected in its engine func-
tion. A good engine function will be achieved in a relatively short
angle in a curve. Therefore, this paper explores whether the data
of heavy vehicle design are feasible based on the high power and
torque of the heavy vehicle and discusses the status of high power
and high torque to meet the needs of future heavy vehicle develop-
ment on a slope curvature. To enhance energy efficiency, construct
renewable energy, improve power grid modern work and enhance
the rechargeable battery technology of hybrid vehicle with plug-in
electricity they have been dominated by us [3]. Up to 2030 the plug-
in chargeable station and hydrogen energy fuel vehicle will have
attained dominant position. As predicted in 2040 the 75% vehicle
will have been occupied by electric vehicle [4].
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Calculation Results

The torque and force may be known in curve of tire on the slope.
The vehicle tire may rotate toward curve in terms of the schematic
principle. Here 6 is the curvature angle; 0, is the slope angle; F is
the tire force; s is displacement; R is the radius of curvature. Their
formulae will be deduced according to the principle above and they
may be known as follows.

According to energy reservation law for curve of vehicle tire it has
— Feos® s(1

w = Fcos_-s (1)

So it has

dw = _[:12 2Fs- d(cosg) @)

30PR
So it has M= P——) [3]
2
Meantime, from (1) it has

dw = FeosZ - ds (€3]
2
It may be deduced as
Fs Tt
Ithas P = —cos(7) (5)

Supposed that M is curvature torque, Nm; n is rotational speed,

r/m; n, is the curvature angle; t is the angle, s; r is tire radius, m.

Here,n,=r/R - n.

Since in slope ithas F = % + ? sind, (6)

__ 45P mrsinf;
It hasM = I
JIHCDSE
Discussions

According to the above formulae the torque will have been
solved in here whose conditions may be clarified as rotational
speed from 220r/m to 450r/m and power from 85.2kW to 523kW
with curvature angles from 102 to 3502. At the same time, it is sup-
posed that the vehicle gravity may become 2.9-3.9tons, the slope
becomes 11-229, the vehicle tire has provided 0.3m and radius of
curvature has afforded 4m in this paper. They may be discussed as

below in details.
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Figure 1: The graph of torque and curvature angle with various

rotational speed and power for curve in vehicles.

From Figure 1 (a-d) it may be shown that the torque will in-
crease into the first main peak firstly and then maintain a constant
at last enhance to second minus peak finally with enhancing the
curvature angle from 102 to 3502 for gravity 2.9 tons, slope 229, tire
radius 0.3m and radius of curvature 4m in curve of heavy vehicle.
The torque may increase from-2kNm to 280kNm firstly at the rota-
tional speed to be 220r/m and power to be 208kW. The former may
indicate stability one. As the rotational speed enhances to 300r/m
it may decrease to 200kNm whilst the power reduces to 85.2kW it
may decrease to 80kNm at the stable periodicity within curvature
angle to be 502-3002. That expresses that enhancing the rotational
speed and reducing power may have reduced the torque. Eventu-
ally it will be enhanced again when the angle becomes from 2002 to
3502. The torque variation may arrive in 0.2-0.5kNm with adjacent

rotational speeds and powers in light of Figure 1(a).

From Figure 1(b) it may exhibit that the torque will increase
with enhancing the curvature angle from 202 to 1002. The torque
may decrease from 280kNm to 100kNm at the rotational speed to
be 220r/m and power to be 208kW with the curvature angle to be
from 1752 to 2002 respectively. As the rotational speed enhances
to 300r/m it may decrease about -2kNm whilst the power reduc-
es to 85.2kW it may decrease about -10kNm. That expresses that
enhancing the rotational speed and reducing power may have re-
duced the torque. The periodical stability has been -2kNm, -7kNm,
-10kNm and -12kNm in turns according to Figure 1(b). That means
the stability force may become 50kg~ 300kg as per one tire in

turns in a curvature road for heavy vehicle.

From Figure 1(c) it may exhibit that the torque will become
the similar status to discussing above. From Figure 1(d) it may
exhibit that the torque will indicate the increased firstly and then
decreased with enhancing the curvature angle from 202 to 350°.
The torque may decrease from 500kNm to 300kNm at the different
rotational speed and power as the figure shows. As the rotational

24
speed enhances to 450r/m and the power reduces to 433kW the
stability torque may decrease about -100kNm with the periodical
frequency of one circle of curvature. That expresses that enhanc-
ing the rotational speed and reducing power may have reduced the

torque.

Figure 1(e) may exhibit that the curvature angle change with
scope of 40-80kNm and 22-30kNm at the angle of 2102 and 3102
correspondingly. Meanwhile, it may change with 80-120kNm and
32-42kNm at the same angle respectively in Figure 1(g). From the
data it has been considered that the power affects torque firstly

and then rotational speed according to the analysis in this paper.
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Figure 2: The torque and time with various rotational speed to
be 150r/m~300r/m and power to be 85.2kW~523kW for vehicle
gravity to be 3.9 tons and slope to be 112 in heavy vehicles.

In Figure 2 (a and b) the torque may vary with varying the ro-
tational speed and power for tire radius to be 30cm and radius of
curvature to be 4m in heavy vehicles. The torque size may indicate
4mNm, 2mNm and 0.5mNm for the time to be 0.3s, 0.5s and 0.7s
with the conditions to be 300r/m and 208kW in Figure 2 (b) re-
spectively. Meantime it may indicate 60kNm, 30kNm and 20kNm
for the time of 0.2s, 0.5s and 0.7s with the conditions of 300r/m
and 85.2kW in Figure 2 (a and b) correspondingly. It expresses that
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the bigger power may afford bigger torque here. The stability value
will provide about zero, so that we take a look for maximum ones
to estimate. The curve value with 300r/m and 208kW, 300r/m and
85.2kW, 220r/m and 208kW and 220r/m and 85.2kW may has
various interval time about periodical frequency to be 0.4s in turns

which indicates the tire frequency has been same.

At the same time it is supposed that the vehicle gravity may be-
come 2.9~3.9tons, the slope becomes 11~229, the vehicle tire has
provided tire radius to be 0.3m and radius of curvature of 4m af-
forded in this paper. As the curvature angle may become enhance-
ment one the torque will have stability scope in curve of vehicle as
angle may be enhanced it will have decreased to stability shortly at
the same curve. As the power enhances it may become enhanced
correspondingly meanwhile as the rotational speed decreases it
may enhance as well. The maximum torque has afford 500kNm in
the curve of 320r/m and 523kW meanwhile the second maximum
one has afford 280kNm in the same to 220r/m and 208kW. In the
slope curve the maximum stability one will reach in -150kNm with

the 320r/m and 523kW in curve road of vehicle dynamics.

Conclusions

As the curvature angle enhances the torque will vary from
stability scope to peak then to stability in slope curve of vehicle.
When the power enhances the torque may enhance correspond-
ingly meanwhile as the rotational speed decreases it may enhance
as well. The maximum torque has afforded 500kNm in the curve
for the conditions of 320r/m and 523kW meanwhile the second
maximum one has afforded 280kNm in the same for the conditions
of 220r/m and 208kW in vehicle with heavy loads. In the end the
maximum stability one will maintain in 10kNm with the 320r/m
and 523kW in curve of vehicle dynamics. The stabilized torque will

reduce about 3kNm to compare with the adjacent two conditions.

The torque may indicate 4kmNm, 3mNm and 2mNm for the
time of 0.2s, 0.4s and 0.6s in slope curvature correspondingly. It
expresses that the bigger power may afford bigger torque and then

rotational speed in this paper.

Bibliography

1. Thema investments, Wechat, Internet (2023).

2. Fang Shijie and Qi Yaoguang. “Mechanical Optimization Design
[M], Machinery Industry Publisher (2003): 11.

3. Jeremy Rifkin. “The third Industrial Revolution[M], China CIT-
IC Press” (2012): 28.

4. Jeremy Rifkin. “The third Industrial Revolution[M], China CIT-
IC Press” (2012): 56.

5.  Run Xu. “A New Study on China’s Economic State 1I”. Saudi Jour-
nal of Economics and Finance 5.5 (2021): 192-197.

10.

11.

12.

13.

14.

15.

16.

17.

18.

25
Run Xu and Younwook Kim. “The Numerical Simulation of
Force with Parameters of Angular Speed and Constant Angu-
lar Acceleration in Three and Five Freedoms of Robotic Arm II.
“Cross Current”. International Journal of Economics, Manage-
ment and Media Studies 4.1 (2022): 1-10.

Run Xu and Younwook Kim. “The Numerical Simulation of
Torque with Parameters of Speed and Angular Speed and Ac-
celeration in Five Freedoms of Robotic Arm IV”. Journal of Ro-
botics Automation Research 3.1 (2022): 59-63.

Run Xu. “The Dynamics on Hammer with Three Freedoms and
Friction Vibration by Lagrange Equation in Robotic Arm”. Re-
search Square (2020).

Run Xu and Younwook Kim. “The Numerical Simulation of
Torque with Parameters of Speed and Angular Speed and High
Acceleration in Five Freedoms of Robotic Arm”. SunText Re-
view of Material Science 3.1 (2022): 122.

Run X. “Modelling of Cost and Labor and Capital in Motor
Housing Punch at Microeconomics”. Sun Text Review of Eco-
nomics and Business S1 (2021): 106.

Run Xu. “A Simulation between Torque and Angle with Speed
on robot Mechanical Arm of Multibody system”. International
Journal of Research in Engineering 3.1 (2021): 17-19.

Run Xu and Younwook Kim. “The Numerical Simulation of
Force with Parameters of Angular Speed and Constant Angu-
lar Acceleration in Three and Five Freedoms of Robotic Arm
II”. Sun Text Review of Material Science 3.1 (2022): 118.

Run Xu. “The Numerical Simulation of Properties with High
Angular Speed and Low Angular Acceleration in Three and
Five Freedoms of Robotic Arm”. SunText Review of Material
Science 3.1 (2021): 113.

Run Xu and Boyong Hur. “A Simulation between Torque and
Angle with Speed on Five Freedoms of Robot Mechanical Arm
in Multibody Systems”. Saudi Journal of Civil Engineering 5.5
(2021): 91-93.

Run Xu. “The Simulation on Dynamic of Rotary Inertia and
Engine’s Inflamer in Light Vehicle []]". Journal of Mechanical
Engineering Research 03.02 (2020): 1-6.

Run Xua and Boyong Hur. “The Dynamic Simulation of Rotary
Inertia on Light Vehicle -Slope I []]”. Journal of Mechanical En-
gineering Research 03.02 (2020): 7-10.

Run Xu. “The Modeling of Power and Parameters on Wheel
Hub for Motor in Forging Press”. Scholars Journal of Engineer-
ing and Technology 9.7 (2021): 64-68.

Run Xu. “Screw Analysis of Head broken in Process|[]]”. Inter-
national Journal of Plant Engineering and Management 24.2
(2019): 126-128.

Citation: Run Xu, et al. “Modeling between Torque and Curvature Angles and Time etc. Parameters in the Slope of Heavy Vehicle". Acta Scientific

Computer Sciences 5.9 (2023): 22-25.


https://link.springer.com/book/10.1007/978-1-4471-2748-2
https://link.springer.com/book/10.1007/978-1-4471-2748-2
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://www.opastpublishers.com/open-access-articles/the-numerical-simulation-of-torque-with-parameters-of-speed-and-angular-speed--acceleration-in-five-freedoms-of-robotic-.pdf
https://www.opastpublishers.com/open-access-articles/the-numerical-simulation-of-torque-with-parameters-of-speed-and-angular-speed--acceleration-in-five-freedoms-of-robotic-.pdf
https://www.opastpublishers.com/open-access-articles/the-numerical-simulation-of-torque-with-parameters-of-speed-and-angular-speed--acceleration-in-five-freedoms-of-robotic-.pdf
https://www.opastpublishers.com/open-access-articles/the-numerical-simulation-of-torque-with-parameters-of-speed-and-angular-speed--acceleration-in-five-freedoms-of-robotic-.pdf
https://assets.researchsquare.com/files/rs-37335/v1_covered.pdf?c=1631836554
https://assets.researchsquare.com/files/rs-37335/v1_covered.pdf?c=1631836554
https://assets.researchsquare.com/files/rs-37335/v1_covered.pdf?c=1631836554
https://suntextreviews.org/uploads/journals/pdfs/1644819537.pdf
https://suntextreviews.org/uploads/journals/pdfs/1644819537.pdf
https://suntextreviews.org/uploads/journals/pdfs/1644819537.pdf
https://suntextreviews.org/uploads/journals/pdfs/1644819537.pdf
https://suntextreviews.org/uploads/journals/pdfs/1617036558.pdf
https://suntextreviews.org/uploads/journals/pdfs/1617036558.pdf
https://suntextreviews.org/uploads/journals/pdfs/1617036558.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://suntextreviews.org/uploads/journals/pdfs/1642668240.pdf
https://sarpublication.com/media/articles/SARJET_41_1-9.pdf
https://sarpublication.com/media/articles/SARJET_41_1-9.pdf
https://sarpublication.com/media/articles/SARJET_41_1-9.pdf
https://sarpublication.com/media/articles/SARJET_41_1-9.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://saudijournals.com/media/articles/SJCE_54_91-93.pdf
https://www.researchgate.net/publication/342445210_The_Simulation_on_Dynamic_of_Rotary_Inertia_and_Engine's_Inflamer_in_Light_Vehicle
https://www.researchgate.net/publication/342445210_The_Simulation_on_Dynamic_of_Rotary_Inertia_and_Engine's_Inflamer_in_Light_Vehicle
https://www.researchgate.net/publication/342445210_The_Simulation_on_Dynamic_of_Rotary_Inertia_and_Engine's_Inflamer_in_Light_Vehicle
https://saspublishers.com/media/articles/SJET_96_64-68.pdf
https://saspublishers.com/media/articles/SJET_96_64-68.pdf
https://saspublishers.com/media/articles/SJET_96_64-68.pdf
C://Users/ACTA/Downloads/20190209.pdf
C://Users/ACTA/Downloads/20190209.pdf
C://Users/ACTA/Downloads/20190209.pdf

