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Shafts are members intended for Plain shafts I
transmitting a torque along their
axes and for supporting rotatt l

geometric axis

Sy -
- With respect to
their purpose
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Selection of the materials 7t £
Structural design (shape and sizes)
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(3) Strength calculations 78115
( For fatigue failures and permanent deformation
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Shaft in operation:
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r{:) Common carbon steels:

1) | Q235~Q275
Carbon steelg/ For light load shafts
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Lae Alloy steels 55

20Cr. 40CrZ For heavy load shafts or whe
there are strict requirements as to weight,
requirements as to high wear resistance
(Hardening Structural improvement )
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+3) Cast iron

Nodular east iron; alley casiaiten
Shaped shafts
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Y Modulus of elasticity of the steels is
natearly depend on their grades and heat
treatments. Changes of the grades and
heat treatments of steels are invalid

focrease of the rigidity of the
efififtt{ve methods are increase of the

diameter and decrease of the length of
the shaft.
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‘*(Alloy steels have high strength, but t
have high susceptibility to stress
concentration. When surfaces of the sha
are roughly machined or their structureés
not reasonably designed, the endurance
limit of alloy steels turns out to be 1o
hhghethat of ordinary medium—carbon stde
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10—2 Structural design ZE#yi%il

Given data CLK]: Find K.
. (D Power transmitted by shaft .

. (1) Reasonable shape (?f

speed of the shaft Pt 2
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(o Tentative calculations #] 5.

Strength of the shaft is checked afte

carried out by conditiona
calculations of the shaff . in. s
torsion

shaft does
moment
smaller
of shaft
ment

larger

Since the bending is not taken into account, a lower value of [T ]}i
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Shaft shoulder or ring
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snap ring, end washer, locknut, barrel, tapered shaft ehd
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The main measures.of decreasing . .stressweconcentrati
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Circumferential locating J& [a] €L
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§ 10— 3 Strength check for the shaf
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.. Safety factor method (heavy—-load shaft:
stress concentration is taken

account) ZE ZREE (HEEH., ZREAIN SIEF

T~ Allowable bending stress methé@‘:
(for common shafts)
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+» 1. Bending and torsion moment
diagrams are constructed.

And dangerous cross sections are
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2. Strength check %ERZ

Usually, shafts bear bending momeb
and torque. Hence, according to thd
maximum shear theory of failure, wd
can obtain strength calculation foﬂ

of the shafts. l
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28 aaltating shaft results in stress change
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Bending stress change in common transmission shaf
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T . Under common :
(y =1) condition, the torsion
stress 1s considered

11 a™ :t asro—plus cycle
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o Under Ideal condition, ghe torque i
constant and aquavit to static lo
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Under frequent back ruﬂ%;ggfqggggtion, the torsion 29

stress 1is considered as symmetrical cycle l
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With accurate calculations and homogeneous
materials: a lower endurance safety factor can
chosen.

ST =L 815

With common calculations and common materials:
the endurance safety factor can be chosen as
follows,

W$th=dbupgh-ta8culations and heterogeneous
materials: the endurance safety factor can be

chosen as follows [S]
=1.8~2.5
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Endurance factor can be taken as 1 according to infinite endurarce
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z 3. Under heavy-load or impact-load:

static strength check (for plastic flow of
materials)
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21, Dangerous cross section fﬁjgﬁE§UDﬂ

(1) According to the stress
(According to the moment diagram

Size of the shaft cross sections)
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M) 2) According to the stress concentration

(interference fit, keyway and
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