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@ Method and device for tightening threaded joints.

@ The invention relates to a method and a device
for tightening threaded joints by applying torque on
the joint by means of a power tool uniil a predeter-
mined pretension level in the joint is reached, where-
upon a control means connected to the power tool is
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arranged on one hand to initiate power shut-off and
on the other hand to initiate continued successively
decreasing power supply to the tool as the predeter-
mined pretension level is passed.
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METHOD AND DEVICE FOR TIGHTENING THREADED JOINTS

This invention relates to a method and a device
for tightening threaded joints to a predetermined
pretension level.

In particular, the invention relates to a method
and a manually supporied device for tightening
threaded joints in an improved manner as regards
ergonomics.

A problem concerned with hand held power
nutrunners is the difficulty for the operator to adapt
his muscle force to the rapidly changing reaction
forces developed in the tool housing and handles.
Specifically, there is a problem for the operator 0
be exposed to the tiring jerks occurring at the end
of the fightening process when the delivered forque
and, accordingly, the reaction torque is abruptly
discontinued. The operators' ability {o react is not
at all as quick as the torque disappearance in the
tool handles, which means that the operator himself
unintentionally causes a jerk of the tool.

The invention is hereinbelow described in fur-
ther detail with reference to the accompanying
drawings.

On the drawings:

Fig 1 shows a three axes diagram, illustrating
the relationship between transferred torque, po-
sition of the tool handle and time in three dif-
ferent tightening cases according to prior art.

Fig 2 shows a diagram similar fo that in Fig 1,
but illustrating the tightening characteristics
when applying the method and device according
to the invention.

Fig 3 shows a device according to one embodi-
ment of the invention.

Fig 4 shows a device according to another em-
bodiment of the invention.

Fig 5 shows a device according to still another
embodiment of the invention.

In the diagram in Fig 1, there is illustrated the
relationship between the forque M firansferred to
the joint, the position D of the tool handle and time
t for three different joints I, I, and Hl having dif-
ferent torque rates. Joint | is the stiffest joint with a
very steep torque rate and a short tithtening pro-
cess duration. Joint Il has a medium torque rate,
whereas joint lll has a low torque raie and a com-
paratively long tightening process duration.

Below the time axis, the position D of the tool
handle is illustrated as a function of the delivered
torque M and of time during the tightening process.

In all three cases illustrated in Fig 1, the trans-
ferred storque is cut off very rapidly. as illustrated
by the vertical part at the right hand end of each
curve. This very abrupt cut off of the delivered
forque, however, -is much too fast in relation to
man's ability to react. This is illustrated by the D-
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curves extending past the right hand ends of the
corresponding M-curves.

Dependent on the-duration of the tightening
process, the operator may overreact and, thereby,
cause a double jerk in the tool handles and in his
own arms. This very common situation is illustrated
as tightening case Il in Fig 1. i the tightening
process duration is very short as illustrated by case
I 'in Fig 1, the operator is foo slow in his reaction to
be able to put up a strong muscle action. Instead,
most of the reaction torque is absorbed by the
mass of the tfool itself and by the mass of the
operator's arms.

When tightening a joint with a low torque rate,
as in case lll in Fig 1, there is required a compara-
tively long time to reach the predetermined preten-
sion level. In this case the process duration is long
enough not only for the operator {o develope a
required muscle power to withstand a continuous
reaction torque, but also long enough to make it
possible for the operator to build up a readiness for
the torque discontinuation to come. This means
that there will be no overreaction.

However, in order to avoid overreactions from
the operator causing uncomfortable and tiring work-
ing conditions, the method and device according to
the invention modifies the tightening process in
such a way that the torque application on the
threaded joint is extended in time passed the point
representing the predetermined pretension level.
The extended torque application over a time inter-
val A t has a gradually decreasing characteristic,
and as illustrated in Fig 2, torque is successively
brought down to nill in a linear manner.

The torque decreasing rate dM/dt is adjustable
so as to adapt the torque applicaton characteristics
of the tool to the individual ability to react of each
operator. For example, the extended torque ap-
plication time A t should be adjustable within the
interval 0.1 -0.5 s for the pretension forque intervai
15 - 150 Nm, and for higher pretension torque
magnitudes A t should be further extended. A
suitable torque decreasing rate dM/dt should be
50-300 Nm/s.

The device illustrated in Fig 3 comprises an
electrically powered tightening tool 10-comprising a
brushless AC-motor, a power supply means 11 and
a control unit 12. The power supply means 11
comprises an inverter which is fed with DC power
from a DC power source 14 which delivers AC
power of variable frequency and voltage amplitude
to the tool 10.

A power detecting means 15 is provided be-
tween the DC power source 14 and the power
supply means 11 and is connected to the conirol
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unit 12. To the latter there is also connected a
torque rate adjusting means 16 by which a desir-
able value of the torque changing speed dM/dt
may be set.

The control unit 12 comprises a programmable
processor in which all necessary data for a two-
step tightening process are installed.

The device illustrated in Fig 4 differs from the
device in Fig 2 in that the power tool carries a
sensing means 25 for detecting the actual torque
values during operation of the tool. This sensing
means 25 is connected to a comparating unit 26 in
which the actual sensed torque values are com-
pared to a desired set value. As the actual sensed
value reaches the preset value, a signal is deliv-
ered to the control unit 12.

The device shown in Fig 5 comprises a pneu-
matic power tool 30 supplied with pressure air via
two parallel feed lines 31, 32, one of which commu-
nicating with a pressure air source via a valve 33,
whereas the other communicates with a pressure
accumulator 35 via a valve 36 and an adjustable
restriction 37.

During tightening, both valves 33, 36 are open
permitting pressure air to flow from the pressure air
source to the tool 30 as well as to the accumulator
35. As the desired final pretension level in the joint
is reached, the valve 33 is closed while valve 36 is
still open letting the pressure air stored in the
accumulator 35 maintain the tool in operation for
another time interval A t. The emptying speed of
the accumulator is determined by the setting of
restriction 37, and along with a decreasing pres-
sure in the accumulator feed line 32, the torque
delivered by the tool 30 decreases. The emptying
speed of the accumulator 35 corresponds directly
to the decreasing rate dM/dt of the delivered
torque, which means that dM/dt may be altered by
adjustment of restriction 37.

Claims

1. Method for tightening threaded joints, comprising
torque application on a joint to be tightened until a
predetermined pretension level in the joint is
reached,

characterized in that said torque application is
gradually decreased after said predetermined pre-
tension level is reached.

2. Method according to claim 1, wherein said
torque application is continuously decreased over
at least a substantial part of the torque interval
defined on one hand by a torque value correspond-
ing to said predetermined pretension level and on
the other hand by the zero level.

3. Method according to claim 1 or 2, wherein said
torque application is discontinued in two subse-
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quent steps, the first of said steps starting at said
predetermined pretension level and comprising &
comparatively short lasting abrupt decreasing of
said torque application and the second of said
steps succeeding upon said first step and compris-
ing a comparatively long lasting slowly decreasing
of said torque application.

4. Device for tightening threaded joints, comprising
a torque delivering power tool (10), a power supply
means (11) connecting said tool to a power source,
and a control means (12) coupled to said power
supply means (11), and including means for detect-
ing the operating condition of said tool,
characterized in that said control means (12)
comprises a means for on one hand initiate shut-
ting off of the power supply to said tool as said
predetermined pretension level is reached and on
the other hand initiate a continued, gradually de-
creasing power supply to said tool as said pre-
determined pretension level is passed.

5. Device according to claim 4, wherein said means
for initiating shut off and for initiating continued,
gradually decreasing power supply comprises an
adjusting means (16) by which the decreasing rate
of the power supply may be set.
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