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DESIGN OF SHAFTS
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Note : dtiguln®
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Ultimate stress

Design stress =
Safety factor

Example : Jda¢
= (10 hp) L Ja8a 3,38 J&iy agdy odl) 3ganll anna
ddaaty ¢ gil) dga) ) Gf ciale 13} (400 rpm) 48

¢ (8000 kg/cm?) s

Solution : Je=sull¢

71640 HP _ 71640 %10

N 400
Suppose that (S.F) =2

T = =1791 kg..cm

[1Design or working stress = 4000 kg, /cm”



. 16T a9 4000 = 16 x1791
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nd’ 3.144d°
1 d°=228 0 d=1.32cm
[l d=13.2 mm

(5 mm) gmasa ad ) B ) il a8 0 s o
[ Take d =15 mm
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Shafts subjected to twisting moment or torque only:
392 o} Aol Ja8d cliad) algay 3 gand) (el Allad) oda 8
OY Ogd A8 ) A ghia B a8 aa 53 Y 4d) s pliad) a3

iid oplind) ot Jlaa dile aa g g (Ll () 6% 3 gaanl)
Jiiai J3A Ga (Mb) sbiady) aje Ao Joand) oy Ua g
a)e (sl o Jganl) aly Eua ddagen B gaS AdlS 3 ganll
sUaly) dgal ooid B 4y (el Al @llly plisd)

s LS
& == M_b : N/mm3
y I



Where:

ob= Bending stress, N/mm?

y= Distance from the axle to the outer surface, mm
Mb= Bending moment acting at the section, N.mm
I= Moment of inertia of the cross-section, mm?
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Example : JiZs¢
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LI R, %200 =(30x140) + (20 %50)
[1200R, =4200+1000 O R, =26kg,
&~ > Y=0 0 R,+R,=30+20
(1264 R, =50 1 "Ry =24kg,
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Scale, 1:2
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Units in, kg.cm
Scale, 1 : 300
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M, =0.0kg..cm

M. =26%x60=1560kg..cm
My =(26x150) = (30%90) =1200 kg, .cm
M, =24x50=1200kg..cm

Right

M; =0.0kg..cm

So, the maximum bending moment is (1560
kg.cm)

: Gb=32N£b, kg ,/com® & -+ SF=2
nd

L o, = 80200 = 4000 kg, /cm?

0 4000 = 2221200 5 g3 2397
3.14d

[] d=1.99cm [] d =19.9 mm
L1 Take d =20 mm
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Shafts subjected to compound stresses (bending and

torsion):
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Table (2): Recommended values for (Km and Kz ).

Nature of load K K,
1. Stationary shafts:
(a) Gradually applied load 1.0 1.0
(b) Suddenly applied load 1.5t02.0 | 1.5t02.0
2. Rotating shafts:
(a) Gradually applied or 1.5 1.0
steady load.
(b) Suddenly applied load 1.5t02.0 | 1.5t02.0
with minor shocks only.
(¢) Suddenly applied load 20t03.0 | 1.5t03.0

with heavy shocks.




