1. Torsion @l RIS Y| T MeiTehR B8 R Torsion Load ferarfier g1 u= 39<h
udrEl <l faf@yi (Define torsion. Write down the effects of a torsional load
applied to a circular bar.)

Torsion (ef’f91) : Torsion @8 3@ & S« fedt shaft ar circular bar = o
moment (torque) =T SITaT @ e a8 s sigded oret (longitudinal axis) &
IR} 3R B (twist) e 81

MeThR B R Torsional Load & g¥ma

Sie ferdY circular bar @R torsional load ST SITaT 8, df A uTa S0 81 &

1. Twisting of the bar (ARt I i) : B U 3787 & IR IR TS I &1 Th
T fR 8t 3Rk TR WR torque & af twist TE s Zar g1

2. Shear stress o faerI¥ ;: 8 & Uda cross-section & shear stress 30— gidT
&1 g stress g (axis) UR T IUT FTEH Telg WR fAha#n giar g1

3. Angle of twist I g1 : B¢ &l a1 & II-91T angle of twist (0) fAa&a
gidT 8, S torque 3R TS & FHTIUT 8IdT &

4. Circular sections @T plane g3 g1 : TRIS & a1 *ft &€ & cross-section plane
3R circular gt 3gd €, shael gH II1d ¢ |

5. Helical deformation : &8 &t Idg W f&d longitudinal line, torsion & &RoT
helical (aftfe) smrR & &t 81

2. Write short notes on the following (F=faf@a = dféra frmfomt faf@g) :
(i) Torsional stress (7=t ufaae)

(ii) Angle of twist (¥ ahiur)

(iii) Assumption of pure torsion (3 RIS &t stfNHTT)

(i) Torsional Stress (w=i<l ufdere) : w19 fht circular shaft [/ bar w torque (T)
AT ST 8, af 3Tk cross-section & shear stress 3= glar g, & torsional
stress &gd &1 Ig Stress AT & dhg TR YT YT ATest Hdg UR Hfdhad giar 8|

e

ulgl

7 = torsional shear stress,
T = 7™1 74T torque,

T = neutral axis @%’_ﬂ

J = polar moment of inertial



(ii) Angle of Twist (¥a1 alur) : Angle of twist (8) g U § ST AT T Teh AR TR
fR & gom & gw <mer g SS9 39 W torsional load wmmm SrEr gl
gg torque 3R «ard & FATUT Ut rigidity & egehHATuTe gidT 81
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el
B = angle of twist (radian),
L = Y9 3} Gars,

GG = modulus of rigidity|

(iii) Assumptions of Pure Torsion : Pure torsion theory &l @] & & fog =
AU ot ST &

1. emue perfectly circular 3R uniform cross-section &1 gid1 81
2. Material homogeneous 3R isotropic gid1 81

3. Stress elastic limit & +fia= gla1 8 3k Hooke's law &7 gidT g1
4. Cross-sections torsion & a1 *ff plane 3R circular 3&d g1
5
6

. Twist ¥ length & uniform giar g1

. %ad torsional moment & & 8, bending at axial load =&l

Write short notes on the following (R=faf@«a o= dféra Rufort Afav)
(i) Torsional rigidity (91t gean)

(ii) Torsional section modulus (#Rtg 3trepfa wTdiH)

(iii) Modulus of rupture (ATSg#H 3Tt T@ER)

(iv) Power transmitted by shaft (2mae & gRT 21f<h H=Ro1)

(i) Torsional Rigidity (9} ggar) : Torsional rigidity frzh shaft & ag emar &
fSod @rur g8 torsional load (torque) & uwwma # twist @ ARty &=ar 2
g modulus of rigidity (G) sk polar moment of inertia (J) = fReRk &=t 21

Torsional Rigidity = GJ

(ii) Torsional Section Modulus (#=ts snfa #wmgisk) : Torsional section
modulus (Z;) shaft & cross-section & g fagiwar g st torsional strength @
zfdt 21 ag polar moment of inertia ik outer radius & 3uTd & sR1eR g4 2|

J
Z, = =



(iii) Modulus of Rupture (Wrsyed 3tk ¥=R) : Modulus of rupture @8

maximum bending stress g 59  &E material fracture (ge) & S g1
gg ura: bending test & FMyiRka forar sirar & R brittle materials & forg It giar g1

(iv) Power Transmitted by Shaft

: 99 shaft torque & 4y gwar g, df @8

mechanical power transmit &=dar 81 Power =1 #H torque 3R angular speed

R AR w=dr g1

How Hollow shaft can be compared with solid shaft?

Hollow shaft 3R solid shaft &I a1 9\=id: strength, weight, material saving
3R torsional behaviour & MR TR ft ST 21

STYR Solid Shaft (319 2ue) Hollow Shaft (Taer Aue)
TIIAT ORI cross-section 319 gid1 @ 3fex G WadT, 918 solid
Weight 31fdeh qor R Io
Material 3uahr  ||31f9F material &Y Smaaehdr T material ¥ 9 &
Torque capacity | s ¥4 9 HA 7w H torque &
HRAT §
Stl’t.i'l?gth / ohH efficient 31fdeh efficient
Efficiency
Torsional rigidity |[&d 31fdeh (same weight & foig)

Cost

Material 31fdes _ cost 31fdh

Material 9 - economical

Application

goch il A

Heavy duty shafts
(automobile, marine)




