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รีเการกึกบา อ>๕๙
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ฟังกชัน' (Conjugate fu n c tio n ) ในป!]นาการบก แปลงกาของกักกาไใ#!าทกระจายบน!เฒ

จากลมการ.รงแสกงกวามลมหนธของคอนอูเกท ปงทซน กบกานน  ๆ การทกลองอา?แยกเกเปน ๒ ปวน
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สเกรสฅรงมุมในของสวนทีเวาเขาของรุป (Re -  e n tra n t corner) เงเปนบรเวผ่งสเฅรส

V  I  g>i V  V  V  V

สูง ข นอย าง ฉับ พลัน ( St re  ss concent r a t io n  ) ยลลัฒํทีไ ศÏ า กกา ร,อา คว ย'วิธีนืไ คนๆ ไ ป I หืยบ กับ
 ̂ 4v, 9 C, ร' 'กาหไคจากการวิเกราะห (A n a ly tica l v a lu e ) 11ละร5เาโกยประมาท! (Approximate va lue)

I l i a /  I l  V  I

ขสการทกลองปรากฐวาคาหไคจากการทกลอง'ในกรพทั,วไป่ชง รวบหง รปคัวไอควย มีกา
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ABSTRACT
T h is  th e s i s  i s  abou t th e  to r s io n  problem  of s h a f t  so lv e d  by 

means o f th e  d i s t r i b u t i o n  o f e l e c t r i c a l  p o t e n t i a l  on a c o n d u c tin g  
medium s h e e t ,  t h i s  can be done because  b o th  sy stem s a re  a n a lo g o u s .

In  t h i s  t h e s i s ,  th e  c o n d u c tin g  p ap e r i s  used as th e  medium. Tne 
c o n d u c tin g  p ap er i s  c u t s im i la r  to  th e  c ro s s - - s e c tio n  o f th e  s h a f t  and 
th en  i t  i s  s u p p lie d  on i t ' s  boundary  a form of boundary p o t e n t i a l  
s im i la r  to  th e  boundary  c o n d i t io n  o f th e  c o n ju g a te  fu n c tio n - in  the 
to r s io n  p rob lem . The p o t e n t i a l  d i s t r i b u t e d  on th e  c o n d u c tin g  p ap e r i s  
tra n sfo rm e d  to  c o n ju g a te  f u n c t io n .  Then o th e r  v a lu e s  such as  sh e a r  
s t r e s s , a r e  c a lc u la te d  from th e  e q u a tio n  w hich r e l a t e  th e  c o n ju g a te  
fu n c tio n  to  th a t  v a lu e .

The exp erim en t may be d iv id e d  in to  two p a r t s ,  th e  f i r s t  i s  
co n cerned  w ith  th e  sq u a re  and th e  r e c ta n g u la r  c r o s s - s e c t io n  to  v e r i f y  
th e  r e l i a b i l i t y  o f th e  method in  norm al c a s e . The second i s  concerned  
w ith  th e  I  c r o s s - s e c t io n  s h a f t  to  in v e s t ig a t e  th e  sh e a r  s t r e s s  a t  th e  
r e e n tr a n c e  c o rn e r  where s t r e s s  c o n c e n tr a t io n  o c c u rs . The v a lu e s  o b ta in e d  
by t h i s  meyhod a re  compared w ith  th e  a n a l y t i c a l  v a lu e  o r th e  approx im ate
va lu es .



E x p e rim en ta l r e s u l t s  show th a t  th e  v a lu e s  o b ta in e d  in  norm al 
Case in c lu d in g  th e  I c r o s s - s e c t io n  a re  c lo se d  to  th e  a n a l y t i c a l  
v a lu e s  o r th e  app rox im ate  v a lu e s ,  b u t in  th e  re g io n  where s t r e s s  
c o n c e n tr a t io n  o c c u rs , th e  e r r o r  i s  r a t h e r  h ig h .
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Gxy, $ x z } ô y z  
6 x x ,  6yy,6 zz

1! โ
E
ท

X,Y,Z
X,Ÿ,Z
2 /, ร

Cartesian CO - ordinate axes 
Electrical potential 
Components of current density in X and y direction 
Resistivity 
Twisting angle 
Twist per unit length
Components of displacement in x,y,z direction
Torsion function or warping function
Strain components
Shear strain components
Stress components
Shear stress components
Modulus of elasticity
Poisson's ratio
Shear modulus
Components of body force per unit volume of element 
Components of surfaces force per unit area 
Normal and tangential axes

cos(z/ x) ,oos(>,/y)Direction cosines of the normal axes 
cos{ว̂ , z)
R 
R»
c

Region of cross section of shaft 
Region of conducting sheet 
Boundary of cross section of shaft
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T
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°1
s 2
c 2

kท

t

t 1
h
๖ 1
๖2 
r
K

Boundary of conducting sheet
Twisting moment or torsional stiffness
Conjugate function
Shearing stress function
Shear stress components in normal and
tangential axes
Resultant shear stress
Coefficient to express potential in Volt 
Constant to express potential in Volt 
Coefficient to relate conjugate function to Y

C o n s ta n t  t o  r e l a t e  c o n ju g a te  f u n c t i o n  t o  V  

The width of the rectangular shaft in analytical
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The length of the rectangular shaft in analytical 
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A constant in the analytical equation of 
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Thickness
Thickness of web of I - cross section 
Thickness of flange of I - cross section 
Width of flange of I - cross section 
Width of web of I - cross section 
Radius of fillet
Dimensionless factor of maximum shear stress
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Ï
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I

Dimensionless factor of torsional stiffness 
Cartesian CO - ordinate axes in พ - region 
(use in chapter 6 conclusion only)
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พ - region
Constant of boundary conjugate function of holes
Boundary of holes in the shaft
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flow at the point on curve and the tangent of closed
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-ingle between tangent of curve and the X - axis 
Angle between the tangent of the line of current 
flow at the point on curve and the X - axis 
Portion of closed curve 
Total current flow across boundary
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