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Torgue, means "to twist”,

I+t is the turvivg effect of a force applied at a
distance from the axis of rotation

Real-Life Example: Trying +o open a door from
the inver edoe versus the outer edge
illustrates how torque works.

From experience ou can say, the twisting force Increasing turning effect (torque) for the same force as you
or torque ov the door increases as the distance move away from the axis of rotation

from the hinge (axis of rotation) to the point

of force application increases.
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@ Calculating Torque sciEnce
S -
Basic Formula: Torgue (T) is the product of the applied I -
force (F) and its perpendicular distavce (r) from the axis of >
rotation. :
Axis of cm
T=rF S
I F and r make an angle § with each other - Tt F T=r(FSind)
T=rFt
= = | r g 1
T=rxF=rFsin(9) /‘\\ " F:h » Smd=ru/r
g =r Sind
where: y fL=r
r = Distauce from the pivot (Imomewt arm) Momeme oAt T\Lm 5o BHinn

F = Force applied
& = Avgle between force and moment arm

Units: Newton-mmeter (Nwn)
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In Torgue Scamica

=
4 ¢

nponents of Force

: : . é’R@SPowsilalc for :
Tordue is the rotational equivalent of force, a penerating tordue

measure of how wuch a force canses av oject et
to rotate arownd a pivet. T

1. Tangewntial Force (Fo): The component of
the force that acts perpendicular to the
radius vector, contributing to the rotation. ”

2. Radial Force (F:): The compovent of the
'F()rc@ ﬁlOV]@ ’H/]@ l"ﬂl&ll(/ls \/60_{_0}/,, W‘/HO\/] do@s ettt ean e anns

: : Plays No role in
not contribute to rotation. geveration of Toraue.
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CUBE

Sigw Convention

Clockwise rotation: Negative Tordue (Y t=-rF (cw)
Connterclockwise rotation: Positive Tordue Y T=+rF (ACW)

Sweep the palm of your hand from
the first vector appearing in the
cross product (“a” in this case)
towards the 2" vector. Then the
direction of the thumb gives the
direction of the resultant vector

Tordue as a Vector
T=rx*t

Direction: Perpendicular to the plane of rotation. Use
Right hand Rule +o establish the directiou
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Eduation Explanation of Variables Cantion [ Notes

Apply the right-havd rule +o determine the

= T , 1 I , ) . .
E \/G;‘ZV?'FOFW\ ) ;orc(:?/ﬁ +\£ic+or I Fosition vector, ¥ direction of the tordue vector 1. Tt poiuts
alongy the axis of rotation.
T: Tordue, r: Distance from pivot, F: Busure that the angle § is measured
T=rF sin(§) Magnitude of force, §: Angle between T | between the force vector T and the position
ond r vector v,

riis the perpendicular distavce
T=(rsm8)(F) =r1F | between the rotation axis at O and an | This extended line is called the live of action

extended line runving through the of F, and r1 is called the moment arm of F.
vector F.
TerE T. Tordue, r: Perpendicular distance This form is valid only when the force is
- from the axis of rotation, F: Force entirely perpendicular to the radius vector r.
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