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initial speed and spin stun as soon as the ba.‘” gtarts
rolling without slipping:
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distance to stun: d,
sliding distance: d
. t.: time for stun to develop over distance d
m: ball mass s s
ty: time for sliding to stop over distance d
w: ball angular speed w < 0: bottom spin w > 0: topspin w = 0: stun

The direction of the friction force is as shown when the CB has "overspin" (where w >
v/R). Therefore, the constant linear acceleration (negative implies deceleration) of the
ball can be expressed as:
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with no overspin (w < Vv/R): with overspin (w > v/R):
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Linear speeds at stun (v,) and when sliding stops (v'):

Vg=V+at,=v—-pngtg

V=V — iugtd

Constant angular acceleration caused by the moment of the friction force about the ball center:
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Angular speed when sliding stops:
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At time t,, the ball is in stun (i.e., no spin), so:
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This equation applies only if w<0 to begin with, giving t,>0.

At time tg, the ball is rolling without slipping, so:

V'= w'R
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i-td-wg-(g + 1) =v-Rw

ty =t (v - R-w)
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for a stun shot (w=0):
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Distance and time are related with the following constant acceleration relation:

x-vt+1at2—vt +l gt2
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So the distance for stun to develop (with w<0) is:
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And the total distance for sliding to stop and rolling to begin is:
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for a non-overspin shot (w < v/R),
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for a stun-drag shot (w=0):
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The final ball speed, after sliding stops and rolling begins, is given by:
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Note that the final ball speed is independent of the ball and table conditions. Also,
5/7 (71.4%) of the final speed comes from the initial translational speed (v), and 2/7
(28.6%) comes from the spin component (Rw).

For a stun shot (w=0):

5
V' = —.v
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Therefore, the final ball speed, for an initially sliding ball, is always 5/7 of the initial
speed!



During sliding, the linear and angular speeds change over distance (x) according to:

v(x)2 - v2 =2-a-X

v(x) = \l v2 - *2-p-g-X
1 1
x=v-t—i-?u-g-t2 i-zu-g~t2—v-t+x=0

’ 2
p= YNV - 20X (only the "-" solution of the quadratic

tpg equation is meaningful" because the
equations only apply during sliding
while the friction force is acting)
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Changes in speed and spin over distance with drag shots:

p= 0.2 typical ball/cloth sliding COF

R := 2.25-in ball radius
MWV

Vglow = 3:Mph Vimedium == 7-mph Viast := 12-mph

2 2 5
dgyig(Vv,w) = m-[ﬁ-v - 5v-R-w - (R-w) ]

Vskig(V,X,d) == m if x<d
V2 — 2-p-g-d otherwise

5
Wekid(V,w,X,d) := [W + ﬁ(v - \]VZ - 2~M-Q-X)} if x<d
5 ( 2 ) )
w+ —-\v -4V - 2-u-g-d/| otherwise
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draw-drag shots:

Vslow
W, =
slow R

V=V

dSkid(VS|OW’wS|OW) = 1.228-ft

dkic(Veast> Wrast) = 19:648-ft

stun-drag shots:

dSkid(VS|OW’wStun) = 0.737-ft

_ Viast
Wlast = TR

~ Vmedium
“medium = — R

medium  “draw = “medium

draw = dskid("medium’wmedium) = 6.686-ft

Wstyn = 0

dstun = dskid(vmedium,wstun) dskid(Vfast»wstun) = 11.789-ft

dgpyn = 4.012-ft
balls speed vs. distance: x:= 0-ft,0.1-ft.. 7-ft
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ball spin vs. distance:
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