R := 15-mm ... outer shaft radius

w:= 7.5-mm ... slot width

Yo%) = Re(\/ R2 - xz) ... outer radius function

yi(x) = min(%,yo(x)j ... slot function
2 t 2 2 2 2
w . . .
L+ (Ej =R L= R - (Ej L =14.524mm ... intersection distance
Section
16T

Yo(x-mm)

mm

y{(x-mm)
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&x-a) ... linearly increasing component, for contact loading

(L-a)
bk )
X —W ... thickness factor, 1 at x=0 and 0 at x=L
(2R -w)
co E.M ... change in shear stress direction through thickness
2 2R-w)

1(X,y,a,ks) = ks-

R -2
(x-a) \24R -x -w .COS[E.M}.(Xza) ... shear stress function

(L —a) (2-R - w) 2 2-R-w)
dP =t-dA ... elemental shear force

dT = x-dP ... elemental torque

dT =ks-x

(x-a) (2"1 R® -’ - W) ‘CO{E‘M}@A ... substituting

(L-a) (QR-w 2 2R-w)

Integrating over section area and equating to half of the applied torque Ta

_ i

2 2R-w)(L-a) J JO )

E ks

X(X — a)~(2~\/ R2 - x2 - w)‘co{ﬁ‘w} dy dx

2 2R-w)

Ta := 200-N-m ... applied torque

MPa = 106~Pa ... setting stress units

ks(a) := Ta@R-w (L -2 ... rearranged for ks

L (R
ZJ( J( x-(X — a)~(2~\/ R2 - x2 - W)‘CO{%‘M} dy dx
(2R -w)
a “05w
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When start of contact is at middle of contact line, i.e. x =0

ks( := ks(0-mm) ks = 487.1 MPa

2

L r R™—x
Ta
Psgy = ‘[ J r(x,y,Omm,ksO) dy dx Psy = 13061 N e
0 705w 0
T(X) = r(x,0~mm,0-mm,kso) ... shear stress function
When start of contact is half way along contact line, i.e. x = L/2
ksy = ks(0.5-L) ksy =1237.7MPa
L (\[ R2 -’
Psp = ‘[ J r(x,y,O.S-L,ksL) dy dx Ps; = 9261 N e
0 705w L
(%) = r(x,0~mm,0,5-L,ksL) ... shear stress function

=7.656 mm

=10.798 mm
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