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(57) ABSTRACT 
A fastening device may include a fastening tool body having 
a fastener on one end; a drive unit installed on the fastening 
tool body and providing fastening power to the fastener, a 
gyroscopic sensor that is installed on the fastening tool body 
and detects the displacement of the fastening tool body and 
outputs a detection signal thereof an angle sensor that 
detects the angle of the fastening tool body and outputs a 
detection signal thereof to a controller; and the controller 
that receives the signals output from the gyroscopic sensor 
and the angle sensor and output a set actuating signal to the 
drive unit. 

3 Claims, 4 Drawing Sheets 
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FASTENING DEVICE AND CONTROL 
METHOD OF THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority to Korean Patent 
Application No. 10-2013-0012543 filed on Feb. 4, 2013, the 
entire contents of which is incorporated herein for all 
purposes by this reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to a car body assembly 

system, and more particularly, to a fastening device for 
fastening various parts to a car body in a finished car 
production process and a control method of the same. 

Description of Related Art 
In general, car markers assemble tens of thousands of 

parts by many welding and assembly processes in every 
mass production process until a single car is produced. 

That is, a car production process includes assembling 
various parts. In the process of assembling parts, large 
quantities of connecting members such as bolts, nuts, etc for 
connecting parts and a car body are fastened. 

For example, assuming that four fastening points are 
present in a single process of assembling/fastening parts to 
a car body and each fastening point requires a fastening 
torque of A kgfor B kgf, at least two fastening tools and a 
controller are required in the conventional art even though 
this operation is executed in the same process. 

Here, each fastening tool is set by the controller to 
perform an operation with the fastening torque of A kgf or 
B kgf, and a worker has to select a tool appropriate for the 
fastening torque at a fastening point. 

However, because parts are conventionally fastened to a 
car body with the use of a plurality of fastening tools in a 
part fastening process, various fastening tools may cause an 
increase in investment costs. 

Moreover, fastening operations at a plurality of fastening 
points with different fastening torques are done by replacing 
the plurality of fastening tools with each other, thereby the 
efficiency of the fastening operations may be reduced and 
the cycle time may be increased. 

The information disclosed in this Background of the 
Invention section is only for enhancement of understanding 
of the general background of the invention and should not be 
taken as an acknowledgement or any form of suggestion that 
this information forms the prior art already known to a 
person skilled in the art. 

BRIEF SUMMARY 

Various aspects of the present invention are directed to 
providing a fastening device, which is capable of performing 
a plurality of fastening operations requiring different fasten 
ing torques with the use of a single fastening tool, and a 
control method thereof. 

In an aspect of the present invention, a fastening device 
which fastens a predetermined part to a plurality of fastening 
points of a fastening object by a connecting member may 
include a fastening tool body having a fastener on one end 
thereof, a drive unit installed on the fastening tool body and 
providing fastening power to the fastener, a gyroscopic 
sensor that is installed on the fastening tool body and detects 
a displacement of the fastening tool body and outputs a 
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2 
detection signal thereof, an angle sensor that detects an angle 
of the fastening tool body and outputs a detection signal 
thereof to a controller, and the controller that receives the 
signals output from the gyroscopic sensor and the angle 
sensor and output a set actuating signal to the drive unit. 
The drive unit is installed within the fastening tool body. 
The drive unit may include a motor that generates torque 

according to an electric signal from the controller, and a 
power transmitter that is engaged to the motor and the 
fastener and transmits the torque of the motor to the fastener. 
The gyroscopic sensor and the angle sensor are mounted 

on a side of the fastener of the fastening tool body through 
a mounting bracket. 
The fastener is configured on a first end of the fastening 

tool body, and a power connector is installed on a second end 
of the fastening tool body, the power connector connected to 
the drive unit to apply a power to the drive unit. 
A handle portion is installed on an outer surface of the 

fastening tool body. 
In another aspect of the present invention, a control 

method of a fastening device for fastening a predetermined 
part to a plurality of fastening points of a fastening object, 
may include (a) making a measurement of a displacement of 
a fastening tool body by a gyroscopic sensor, (b) determin 
ing by a controller whether the measurement of the displace 
ment of the fastening tool body is a set value, (c) when the 
measurement of the displacement is the set value, making a 
measurement of an angle of the fastening tool body secured 
to a fastening point by an angle sensor, and (d) applying a 
fastening torque corresponding to the fastening point to a 
drive unit in accordance with the controller, depending on 
the measurement of the angle of the fastening tool body. 

In step (b), the set value is 0. 
In step (d), the controller identifies a type of the fastening 

point by comparing the measurement of the angle made by 
the angle sensor with a preset reference value, and outputs 
a corresponding signal. 

After step (d), the steps (a), (b) and (c) are repeatedly 
carried out on the other fastening points. 
The methods and apparatuses of the present invention 

have other features and advantages which will be apparent 
from or are set forth in more detail in the accompanying 
drawings, which are incorporated herein, and the following 
Detailed Description, which together serve to explain certain 
principles of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram schematically showing a 
fastening device according to an exemplary embodiment of 
the present invention. 

FIG. 2 is a view showing the configuration of a fastening 
device according to the exemplary embodiment of the 
present invention. 

FIG. 3 is a view showing a fastening object to explain a 
control method of a fastening device according to the 
exemplary embodiment of the present invention. 

FIG. 4 is a flowchart for explaining a control method of 
a fastening device according to the exemplary embodiment 
of the present invention. 

It should be understood that the appended drawings are 
not necessarily to Scale, presenting a somewhat simplified 
representation of various features illustrative of the basic 
principles of the invention. The specific design features of 
the present invention as disclosed herein, including, for 
example, specific dimensions, orientations, locations, and 
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shapes will be determined in part by the particular intended 
application and use environment. 

In the figures, reference numbers refer to the same or 
equivalent parts of the present invention throughout the 
several figures of the drawing. 

DETAILED DESCRIPTION 

Reference will now be made in detail to various embodi 
ments of the present invention(s), examples of which are 
illustrated in the accompanying drawings and described 
below. While the invention(s) will be described in conjunc 
tion with exemplary embodiments, it will be understood that 
the present description is not intended to limit the 
invention(s) to those exemplary embodiments. On the con 
trary, the invention(s) is/are intended to cover not only the 
exemplary embodiments, but also various alternatives, 
modifications, equivalents and other embodiments, which 
may be included within the spirit and scope of the invention 
as defined by the appended claims. 
The present invention will be described more fully here 

inafter with reference to the accompanying drawings, in 
which exemplary embodiments of the invention are shown. 
As those skilled in the art would realize, the described 
embodiments may be modified in various different ways, all 
without departing from the spirit or scope of the present 
invention. 

In order to clarify the present invention, parts that are not 
connected with the description will be omitted, and the same 
elements or equivalents are referred to with the same refer 
ence numerals throughout the specification. 

Also, the size and thickness of each element are arbitrarily 
shown in the drawings, but the present invention is not 
necessarily limited thereto, and in the drawings, the thick 
ness of portions, regions, etc are exaggerated for clarity. 

Moreover, the use of the terms first, second, etc. do not 
denote any order or importance, but rather the terms first, 
second, etc. are used to distinguish one element from 
another. 

Throughout the specification, unless explicitly described 
to the contrary, the word “comprise' and variations such as 
“comprises” or “comprising, will be understood to imply 
the inclusion of stated elements but not the exclusion of any 
other elements. 

Terms unit, means, -er (-or), member, etc. 
described in the specification indicate a unit for performing 
at least one function or operation. 

FIG. 1 is a block diagram schematically showing a 
fastening device according to an exemplary embodiment of 
the present invention. 

Referring to FIG. 1, the fastening device 100 according to 
the exemplary embodiment of the present invention is 
applicable to a car body assembly system in a car production 
process for fastening/assembling predetermined parts to a 
car body. 

For example, the exemplary embodiment of the present 
invention can be applied to the fastening and assembling of 
parts such as a brake pedal to a car body by connecting 
members including bolts and nuts in a finished car produc 
tion process. 

Here, the fastening device 100 according to the exemplary 
embodiment of the present invention is an electric fastening 
tool that electrically tightens connecting members such as 
bolts, nuts, etc., by which the connecting members are 
fastened to a plurality of fastening points by different 
fastening forces to assemble parts to a car body. 
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4 
FIG. 2 is a view showing the configuration of a fastening 

device according to the exemplary embodiment of the 
present invention. 

Referring to FIGS. 1 and 2, the fastening device 100 
according to the exemplary embodiment of the present 
invention basically includes a fastening tool body 10, a drive 
unit 30, a gyroscopic sensor 50, and an angle sensor 70, each 
of which will be described below. 

In the exemplary embodiment of the present invention, 
the fastening tool body 10 constitutes the main body of an 
electric fastening tool, and is used to mount a variety of 
components to be described hereinbelow. 
The fastening tool body 10 may be equipped with ele 

ments such as various types of brackets, Support blocks, etc 
for Supporting the above-mentioned components. 

Since the above-mentioned elements are for Supporting 
various types of components, they will be referred to col 
lectively as the fastening tool body 10, with the exception of 
Some cases, in the exemplary embodiment of the present 
invention. 
The drive unit 30, which will be further explained later, 

can be configured within the fastening tool body 10. 
Here, a fastener 11 is provided on one end (top in the 

drawing) of the fastening tool body 10 to fasten a connecting 
member Such as a bolt and/or nut to a predetermined 
fastening member. 
The fastener 11 is rotatable by the drive unit 30 to be 

further explained later. 
Also, a power connector 15 for applying power to the 

drive unit 30 is installed on the other end (bottom in the 
drawing) of the fastening tool body 10. 

Moreover, a handle portion 19 for a worker to hold is 
installed roughly in the middle of the fastening tool body 10. 
The handle portion 19 may be made of a rubber material or 
plastic material. 

In the exemplary embodiment of the present invention, 
the drive unit 30 is used to provide fastening force (torque) 
to the aforementioned fastener 11, and may be electrically 
connected to the power connector 15, mechanically con 
nected to the fastener 11, and installed within the fastening 
tool body 10. 
The drive unit 30 includes a motor 31 that generates 

torque by an electric signal, and a power transmitter 33 that 
transmits the torque of the motor 31 to the fastener 11. 

Examples of the power transmitter 33 may include a bevel 
drive gear and a bevel pinion gear which connect the motor 
31 and the fastener 11. Besides, the examples may include 
a variety of gears that transmit the torque of the motor 31 to 
a predetermined rotating body. 

Since this power transmitter 33 includes a power trans 
mission unit, which is well known to those skilled in the art, 
more detailed description of this component will be omitted 
in this specification. 

In the exemplary embodiment of the present invention, 
the gyroscopic sensor 50 detects the displacement of the 
fastening tool body 10, outputs its detection signal to the 
controller 90, and is installed on the fastening tool body 10. 
The gyroscopic sensor 50 (commonly referred to by those 

skilled in the art as gytrosensor) is installed on the side of 
the fastener 11 of the fastening tool body 10 through a 
mounting bracket 61, and usually measures the rotational 
angular velocity of an object. The gyroscopic sensor 50 is 
applicable to an anti-hand shake device of a camcorder, a 3D 
mouse, a stability controller of an RC helicopter, and so on. 

Here, the gyroscopic sensor 50 shows a measured value of 
0 when the fastening tool body 10 does not move and 
stands still. 
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Also, in the exemplary embodiment of the present inven 
tion, the angle sensor 70 detects the angle (inclination) of the 
fastening tool body 10 secured (placed) at a certain fastening 
point, outputs its detection signal to the controller 90, and is 
installed on the fastening tool body 10. 
The angle sensor 70 is installed on the side of the fastener 

11 of the fastening tool body 10 through the aforementioned 
mounting bracket 61, and may be an optical lever angle 
sensor, a polarization angle sensor, etc that measures the 
inclination of a predetermined object. 

Here, the controller 90 can identify the type of a fastening 
point to which a connecting member is fastened (the angle 
at which the connecting member is fastened) by comparing 
a measurement of the angle of the fastening tool body 10 
made by the angle sensor 70 with a preset reference value. 
The gyroscopic sensor 50 and angle sensor 70 as above 

are well known to those skilled in the art, so more detailed 
description of these components will be omitted in this 
specification. 

Hereinafter, the operation and control method of the 
thus-configured fastening device 100 according to the exem 
plary embodiment of the present invention will be described 
in detail with reference to the disclosed drawings and the 
accompanying drawings. 

FIG. 3 is a view showing a fastening object to explain a 
control method of a fastening device according to the 
exemplary embodiment of the present invention. 

Referring to FIG. 3, the exemplary embodiment of the 
present invention will be described with an example where 
a part 3 Such as a brake pedal, as a fastening object, is 
fastened/assembled to a car body 1 by a connecting member 
such as a bolt or nut. 

Here, a plurality of fastening points (five points indicated 
as ‘A’ or 'B' in the drawing), which require different 
fastening angles and different fastening torques), are present 
in the region where the car body 1 and the part 3 are fastened 
together. 

For example, in the fastening region of the car body 1 and 
the part 3, the fastening points A must satisfy a fastening 
angle of 23 degrees and a fastening torque of a kgf, and the 
fastening points B must satisfy a fastening angle of 90 
degrees and a fastening torque of b kgf. 
As used herein, the fastening angle denotes an inclination 

at a predetermined fastening point relative to the ground. 
FIG. 4 is a flowchart for explaining a control method of 

a fastening device according to the exemplary embodiment 
of the present invention. 

Referring to FIGS. 3 and 4, in the exemplary embodiment 
of the present invention, the worker first has to place 
(secure) the fastener 11 of the fastening tool body 10 to a 
certain fastening point (A or B in the drawing), in order to 
fasten the car body 1 and the part 3. 

In this case, the gyroscopic sensor 50 detects the displace 
ment of the fastening tool body 10 and outputs its detection 
signal to the controller 90 (S.11). 

Then, the controller 90 determines whether a measure 
ment of the displacement of the gyroscopic sensor 50 is 
constant (displacement measurement=0) (S12). 

In S12, if the measurement of the displacement of the 
gyroscopic sensor 50 is determined as 0, the angle (relative 
inclination) of the fastening tool body 10 secured to the 
fastening point is detected by the angle sensor 70, and its 
detection signal is output to the controller 90 (S13). 

Hereupon, the controller 90 identifies the type of a fas 
tening point (A or B in the drawing) by comparing a 
measurement of the angle of the fastening tool body 10 made 
by the angle sensor 70 with a preset reference value. (S14). 
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6 
When the type of the fastening point is identified by the 

angle sensor 70, the controller 90 applies an electric signal 
to the drive unit 30 and provides a fastening torque corre 
sponding to the fastening point to the fastener 11 of the 
fastening tool body 10 (S15). 

Here, the drive unit 30 can transmit torque produced from 
the motor 31 to the fastener 11 through the power transmitter 
33. 

Accordingly, the car body 1 and the part 3 can be fastened 
together by a connecting member Such as a bolt and nut, by 
providing a fastening torque corresponding to a certain 
fastening point to the fastener 11 of the fastening tool body 
100 placed at the fastening point (S16). 

Taking S15 as an example, if the measurement of the 
angle of the fastening tool body 10 made by the angle sensor 
70 is 23 degrees, the fastening point is determined as A, and 
the fastening torque of a kgf is provided to the fastener 11 
of the fastening tool body 10. 
On the other hand, if the measurement of the angle of the 

fastening tool body 10 made by the angle sensor 70 is 90 
degrees, the fastening point is determined as B, and the 
fastening torque of b kgf is provided to the fastener 11 of the 
fastening tool body 10. 
By doing so, in the exemplary embodiment of the present 

invention, a series of processes as described above are 
repeatedly carried out, and a predetermined part 3 can be 
fastened to the car body 1 by providing the fastening torques 
corresponding to the fastening points A and B to the fastener 
11 of the fastening tool body 10. 
According to the fastening device and control method of 

the same according to the exemplary embodiment of the 
present invention as thus far described, a plurality of fas 
tening points, which require different fastening torques in 
the same fastening process, can be dealt with by a single 
fastening tool, with the use of the gyroscopic sensor 50 and 
the angle sensor 70. 

Accordingly, the exemplary embodiment of the present 
invention can contribute to reduction of redundant invest 
ment costs, unlike the conventional art, because a connect 
ing member Such as a bolt and nut can be fastened via a 
single fastening tool to a plurality of fastening points that 
require different fastening torques. 

Furthermore, the exemplary embodiment of the present 
invention can increase worker convenience and cut down on 
cycle time because there is no need to replace a fastening 
tool for a plurality of fastening points that require different 
fastening torques. 

For convenience in explanation and accurate definition in 
the appended claims, the terms “upper”, “lower”, “inner 
and “outer are used to describe features of the exemplary 
embodiments with reference to the positions of such features 
as displayed in the figures. 
The foregoing descriptions of specific exemplary embodi 

ments of the present invention have been presented for 
purposes of illustration and description. They are not 
intended to be exhaustive or to limit the invention to the 
precise forms disclosed, and obviously many modifications 
and variations are possible in light of the above teachings. 
They are not intended to be exhaustive or to limit the 
invention to the precise forms disclosed, and obviously 
many modifications and variations are possible in light of 
the above teachings as well as various alternatives and 
modifications thereof. It is intended that the scope of the 
invention be defined by the Claims appended hereto and 
their equivalents. 
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What is claimed is: 
1. A control method of a fastening device for fastening a 

predetermined part to a plurality of fastening points of a 
fastening object, the control method comprising: 

(a) making a measurement of a displacement of a fasten- 5 
ing tool body by a gyroscopic sensor, 

(b) determining by a controller whether the measurement 
of the displacement of the fastening tool body is a set 
value; 

(c) when the measurement of the displacement is the set 10 
value, making a measurement of an angle of the fas 
tening tool body secured to a fastening point by an 
angle sensor, and 

(d) applying a fastening torque corresponding to the 
fastening point to a drive unit in accordance with the 15 
controller, depending on the measurement of the angle 
of the fastening tool body, 

wherein, in step (d), the controller identifies a type of the 
fastening point by comparing the measurement of the 
angle made by the angle sensor with a preset reference 20 
value, and outputs a corresponding signal. 

2. The method of claim 1, wherein, in step (b), the set 
value is 0. 

3. The method of claim 1, wherein, after step (d), the steps 
(a), (b) and (c) are repeatedly carried out on the other 25 
fastening points. 


