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n:

d:

P:

Q:

D:

Fg:

W: 3)

C:

Ne:

 

Fs 

(A/2)x( )  100

E = 206010 Nt/mm²

Fs = 1.4x9.81x((P+Q)xCm+0.64xPexNe+PrhxNe)/Ne

lk = (lg/Cm + 0.5) (mm)

:

 2)

eo = 1 mm

2)
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eo = 1 mm

2)

eo = 0.5 mm

P:

Q:

Rm:

240 (N/mm2  St37
360 (N/mm2

Cm:

Ne:

Pe:

Prh:

J: 4)

i:

lk:

A0: 2)

A: 2)

er:

dr:

ek:

Dk:

240 (N/mm2

360 (N/mm2
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Ve = Vc/Cm       (m/sec)

Vc:   (m/sec)

Cm:

2)

n:

2)

Bs:

1

c = 0.5xk+a (mm)

d = 2xk/3+a (mm)

Pk = 1.5x9.81x(P+Q) (N)
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2

2

2

Q:

F:

R:

P:

a:

b:

k:

c:

d:

l:

Pk:

2)

Wy: 3)

iy:
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Cm Cm =2
Dx Dx =1250.00 mm
Dy Dy =850.00 mm
Lg Lg= 21.00 m

 8
P P =510 kg
Q Q =375 kg
G G =698 kg
Vc Vc =1.00 m/sec
n n =3
d d =1.61 mm
Fg Fg =3264 kg
P P =12.91 kg
P P =6.30 kg
Dt =  40 d) Dt =100.0 mm
Dp =  40 d) Dp=77.00 mm

=180°
Nps Nps = 0
Npr Npr = 2
A A =1439.00 mm²
Nr Nr =2
            
lk

lk =2500.0 mm
A T65x54x8 =624.00 mm2

V'
V' = 1.15 m/sec

d' d' =6.3 mm
Fg' Fg' =1600 kg
D' D' =224.0 mm
Dp' Dp'=224.0 mm

 

=180°

=97°

=35°
n' n' =1

 
: 1 kW = 1.341 * HP Joule = Ntm
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Q = 375.00 kg
  =  300.00 kg
=  160.00 kg

T1       =  50.00 kg
T2       =  0.00 kg

= 300.00 + 160.00 + 50.00 + 0.00 = 510.00 kg
c = 755.00 mm
c = 0.00 mm

 = 150.00 mm
 = 0.00 mm

1 = 1480.00 mm
2 = 0.00 mm
1 = 0.00 mm
2 = 0.00 mm

  xP *Xc *X *X1 *X2 

      = ( 300.00*755.00 + 160.00*150.00 + 50.00*1480.00 + 0.00*0.00 ) / 510.00 = 636.27 mm

  yP c 1 2 

      = ( 300.00*0.00 + 160.00*0.00 + 50.00*0.00 + 0.00*0.00 ) / 510.00 = 0.00 mm

  

2

x = 10970.00 mm3

y = 17260.00 mm3

y = 27.38
y = 91.31

  

Xq = Xc +Dx / 8 = 911.25 mm

Yq = Yc = 0.00 mm

  

- 8-



ADAPT/FCALC-Win

1 = 2.00

k1 * gn * (Q * xQ  + P * xP) 2.00 * 9.81 * ( 375.00 * 911.25 + 510.00 * 636.27 )
Fx =  --------------------------------- = ------------------------------------------------------------------- =>

n * h 2 * 2250.00

Fx = 2904.71 Nt

3 * Fx * l 3 * 2904.71 * 2500.00
My = ------------------ = -------------------------------- = 1361584.57 Nt * mm

16 16

My 1361584.57
y = --------- = ----------------- = 78.89 Nt / mm 2

Wy 17260.00

k1 * gn * (Q * yQ  + P * yP) 2.00 * 9.81 * ( 375.00 * 0.00 + 510.00 * 0.00 )
Fy =  ------------------------------------- = ------------------------------------------------------------------------ =>

n * h/2 2 * 2250.00 / 2

Fy = 0.00 Nt

3 * Fy * l 3 * 0.00 * 2500.00
Mx = ---------------- = ---------------------------- = 0.00 Nt * mm

16 16

Mx 0.00
x = --------- = ----------------- = 0.00 Nt / mm 2

Wx 10970.00

k1 * gn * (Q  + P ) 2.00 * 9.81 * ( 375.00 + 510.00 )
Fk =  ------------------------- = ------------------------------------------------- = 8681.85 Nt

n 2

        (Fk + k3 

k = -------------------- =  ----------------------------------------------- = 10.65 Nt / mm2

                                        1439.00

m x y     => 78.89 = 0.00 + 78.89 <= 205.00 Nt / mm2

                  F k + k3 * M                        8681.85 + 2.000 * 50.000
m    => 84.99 = 78.89 + -------------------------------------------- <= 205.00 Nt / mm 2

1439.00

c k m             => 81.65 = 10.65 + 0.9 * 78.89 <= 205.00 Nt / mm2

x = 564600.00 mm4

y = 1078800.00 mm4

1.85 * Fx 1.85 * 2904.71
f = --------------    => 66.34 = ------------------- <= 205.00 Nt / mm2

c2 9.002
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              F x * l3              2904.71 * 2500.00 3

x = 0.7 * ---------------    => 2.978 = 0.7 * -------------------------------------   <= 5 mm
y                48 * 206010 * 1078800.00

               F y * l3  0.00 * 2500.003

y = 0.7 * ---------------    => 0.000 = 0.7 * -------------------------------------- <= 5 mm
x                        48 * 206010 * 564600.00

    

2 = 1.2

k2 * gn * ( Q * (xQ S) + P * (xP S))
Fx = --------------------------------------------------- =

n * h

1.2 * 9.81 * ( 375.00 *( 911.25 - 65.00 ) + 510.00 * ( 636.27 - 65.00 ))
---------------------------------------------------------------------------------------------------- = 1592.34 Nt

2 * 2250.00

3 * Fx * l 3 * 1592.34 * 2500.00
My = ------------- = ------------------------------- = 746410.71 Nt * mm

16 16

My 746410.71
y = -------- = --------------- = 43.25 Nt / mm 2

Wy 17260.00

k2 * gn * ( Q * (yQ S) + P * (yP S))
Fy = ---------------------------------------------------- =

n * h/2

1.2 * 9.81 * ( 375.00 * ( 0.00 - 0.00 ) + 510.00 * ( 0.00 - 0.00 )
---------------------------------------------------------------------------------------------------- = 0.00 Nt

2 * 2250.00 / 2

3 * Fy * l 3 * 0.00 * 2500.00
Mx = --------------- = ------------------------------- = 0.00 Nt * mm

16 16

Mx 0.00
x = -------- = --------------- = 0.00 Nt / mm 2

Wx 10970.00

m x y    => 43.245 = 0.00 + 43.25 <= 165.000 Nt / mm2
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   k3  * M 2.000 * 50.000

m    => 84.99 = 43.245 +  --------------------------  <= 165.000 Nt / mm 2

A 1439.00

1.85 * Fx 1.85 * 1592.34
F = --------------    => 36.37 =  ----------------------- <= 165.000 Nt / mm2

c2 9.002

Fx * l3 1592.34 * 2500.00 3

x = 0.7 *  ---------------    => 1.633 = 0.7 *  ----------------------------------------- <= 5 mm
y 48 * 206010 * 1078800.00

Fy * l3 0.00 * 2500.00 3

y = 0.7 * ---------------     => 0.000 = 0.7 * ----------------------------------------- <= 5 mm
x 48 * 206010 * 564600.00

  

FS = 0.40 * gn

gn * P * (xP S) + FS * (xi s)
Fx = --------------------------------------------- =

n * h

9.81 * 510.00 * ( 636.27 - 65.00 )  + 1471.50 * ( 1480.00 - 65.00 )
---------------------------------------------------------------------------------------------------- = 1097.85 Nt

2 * 2250.00

3 * Fx * l 3 * 1097.85 * 2500.00
My = --------------- = -------------------------- = 514616.25 Nt * mm

16 16

My 514616.25
y = -------- = ----------- = 29.82 Nt / mm 2

Wy 17260.00

gn * P * (yP S) + F * ( y i s)
Fy = ------------------------------------------------ =

n * h/2

9.81 * 510.00 * ( 0.00 - 0.00 )  + 1471.50 * ( 0.00 - 0.00 )
---------------------------------------------------------------------------------------------------- = 0.00 Nt

2 * 2250.00 /2

3 * Fy * l 3 * 0.00 * 2500.00
Mx = ---------------- = --------------------------------- = 0.00 Nt * mm

16 16

Mx 0.00
x = -------- = ----------- = 0.00 Nt / mm 2

Wx 10970.00
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m x y  => 29.816 = 0.00 + 29.82 <= 165.000 Nt / mm2

  k3  * M        2.000 * 50.000
m    => 29.816 = 29.816 +  -----------------------------  <= 165.000 Nt / mm 2

A 1439.00

1.85 * Fx 1.85 * 1097.85
f = --------------  => 25.07 = --------------------------- <= 165.000 Nt / mm2

c2 9.00 2

Fx * l3 1097.85 * 2500.00 3

x = 0.7 *  ---------------  => 1.126 = 0.7 * ----------------------------------------- <= 5 mm
y 48 * 206010 * 1078800.00

Fy * l3 0.00 * 2500.00 3

y = 0.7 * ---------------  => 0.000 = 0.7 * ----------------------------------------- <= 5 mm
x 48 * 206010 * 564600.00

Xq = Xc = 755.00 mm

Yq = Yc  + Dy / 8= 106.25 mm

1 = 2.00

k1 * gn * (Q * xQ  + P * xP) 2.00 * 9.81 * ( 375.00 * 755.00 + 510.00 * 636.27 )
Fx =  --------------------------------- = --------------------------------------------------------------------- =>

n * h 2 * 2250.00

Fx = 2649.25 Nt

3 * Fx * l 3 * 2649.25 * 2500.00
My = ---------------- = ---------------------------------- = 1241833.59 Nt * mm

16 16

My 1241833.59
y = --------- = ----------------- = 71.95 Nt / mm 2

Wy 17260.00

k1 * gn * (Q * yQ  + P * yP) 2.00 * 9.81 * ( 375.00 * 106.25 + 510.00 * 0.00 )
Fy =  ------------------------------------- = ------------------------------------------------------------------------ =>

n * h/2 2 * 2250.00 / 2

Fy = 347.44 Nt
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3 * Fy * l 3 * 347.44 * 2500.00
Mx = ---------------- = ---------------------------- = 162861.33 Nt * mm

16 16

Mx 162861.33
x = --------- = ----------------- = 14.85 Nt / mm 2

Wx 10970.00

k1 * gn * (Q  + P ) 2.00 * 9.81 * ( 375.00 + 510.00 )
Fk =  ------------------------- = ------------------------------------------------- = 8681.85 Nt

n 2

        (Fk + k3 

k =   ------------------- =  ------------------------------------------------ = 10.65 Nt / mm2

                                         1439.00

m x y    => 86.79 = 14.85 + 71.95 <= 205.00 Nt / mm2

                  F k + k3 * M                             8681.85 + 2.000 * 50.000
m +    -----------------    => 92.90 = 86.79 + -------------------------------------- <= 205.00 Nt / mm 2

1439.00

c k m      => 88.76 = 10.65 + 0.9 * 86.79 <= 205.00 Nt / mm2

x = 564600.00 mm4

y = 1078800.00 mm4

1.85 * Fx 1.85 * 2649.25
f = --------------    => 60.51 = ------------------- <= 205.00 Nt / mm2

c2 9.002

                  F x * l3                   2649.25 * 2500.00  3

x = 0.7 * ---------------    => 2.716 =  0.7 * -----------------------------------------   <= 5 mm
y                       48 * 206010 * 1078800.00

                    F y * l3                 347.44 * 2500.003

y = 0.7 *  ---------------    => 0.681 =  0.7 * -----------------------------------------   <= 5 mm
x              48 * 206010 * 564600.00

2.

2 = 1.2

k2 * gn * ( Q * (xQ S) + P * (xP S))
Fx = --------------------------------------------------- =

n * h

1.2 * 9.81 * ( 375.00 *( 755.00 - 65.00 ) + 510.00 * ( 636.27 - 65.00 ))
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---------------------------------------------------------------------------------------------------- = 1439.06 Nt

2 * 2250.00

3 * Fx * l 3 * 1439.06 * 2500.00
My = ------------- = ------------------------------- = 674560.13 Nt * mm

16 16

My 674560.13
y = -------- = --------------- = 39.08 Nt / mm 2

Wy 17260.00

k2 * gn * ( Q * (yQ S) + P * (yP S))
Fy = ---------------------------------------------------- =

n * h/2

1.2 * 9.81 * ( 375.00 * ( 106.25 - 0.00 ) + 510.00 * ( 0.00 - 0.00 )
---------------------------------------------------------------------------------------------------- = 208.46 Nt

2 * 2250.00 / 2

3 * Fy * l 3 * 208.46 * 2500.00
Mx = --------------- = ------------------------------- = 97716.80 Nt * mm

16 16

Mx 97716.80
x = -------- = --------------- = 8.91 Nt / mm 2

Wx 10970.00

m x y    => 47.990 = 8.91 + 39.08 <= 165.000 Nt / mm2

  k3  * M      2.000 * 50.000
m  +     ----------    => 48.059  =   47.990 +  ---------------------------  <= 165.000 Nt / mm 2

A 1439.00

1.85 * Fx 1.85 * 1439.06
F = --------------    => 32.87 =  ----------------------- <= 165.000 Nt / mm2

c2 9.002

Fx * l3 1439.06 * 2500.00 3

x = 0.7 *  ---------------    => 1.475 = 0.7 *  ----------------------------------------- <= 5 mm
y 48 * 206010 * 1078800.00

Fy * l3 208.46 * 2500.00 3

y = 0.7 * ---------------     => 0.408 = 0.7 * ----------------------------------------- <= 5 mm
x 48 * 206010 * 564600.00

2.
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FS = 0.40 * gn

gn * P * (xP S) + FS * (xi s)
Fx = --------------------------------------------- =

n * h

9.81 * 510.00 * ( 636.27 - 65.00 )  + 1471.50 * ( 1480.00 - 65.00 )
---------------------------------------------------------------------------------------------------- = 1097.85 Nt

2 * 2250.00

3 * Fx * l 3 * 1097.85 * 2500.00
My = --------------- = -------------------------- = 514616.25 Nt * mm

16 16

My 514616.25
y = -------- = ----------- = 29.82 Nt / mm 2

Wy 17260.00

gn * P * (yP S) + F * ( y i s)
Fy = ----------------------------------------- =

n * h/2

9.81 * 510.00 * ( 0.00 - 0.00 )  + 1471.50 * ( 0.00 - 0.00 )
---------------------------------------------------------------------------------------------------- = 0.00 Nt

2 * 2250.00 /2

3 * Fy * l 3 * 0.00 * 2500.00
Mx = ---------------- = --------------------------------- = 0.00 Nt * mm

16 16

Mx 0.00
x = -------- = ----------- = 0.00 Nt / mm 2

Wx 10970.00

m x y  => 29.816 = 0.00 + 29.82 <= 165.000 Nt / mm2

  k3  * M 2.000 * 50.000
m  +     ----------    => 29.816 = 29.816 +  ------------------------  <= 165.000 Nt / mm 2

A 1439.00

1.85 * Fx 1.85 * 1097.85
f = --------------  => 25.07 = --------------------------- <= 165.000 Nt / mm2

c2 9.00 2

Fx * l3 1097.85 * 2500.00 3

x = 0.7 *  ---------------  => 1.126 = 0.7 * ----------------------------------------- <= 5 mm
y 48 * 206010 * 1078800.00

Fy * l3 0.00 * 2500.00 3

y = 0.7 * ---------------  => 0.000 = 0.7 * ----------------------------------------- <= 5 mm
x 48 * 206010 * 564600.00
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       f1= 0.20

     e  = e0.200*180 = 1.87

1 2  = (((1.25*Q+P)*g/cm) + P *g) / (G*g) =  (((1.25*375+510) / 2) + 12.91) / (698) = 1.44

1 2  e  = 1.87

       

       f2 = 0.25

       e  = e0.250*180 = 2.19
      
       

1 )/cm + P * (g +  cm ) = (375+510)*(9.81+0.50) / 2 + 12.91*(9.81 + 2*0.50) = 4701.79 N
2 )/ cm = 698*(9.81-0.50) / 2 = 3246.86 N
1 2  = 1.45

       

1 2  e  = 2.19

       

1 = (P + P )/cm = (510 + 6.30)*(9.81-0.50) / 2 = 2403.38 N
2 )/ cm + P * (g +  cm ) =  698*(9.81-0.50) / 2 + 12.91*(9.81 + 2*0.50) = 3735.22 N
2 1 = 0.65

2 1  e  = 2.19

         

        f3= 0.50

       e  = e0.500*180 = 4.81

1 2  = (P*g) / (P * g*cm)  =  510 / (12.91*2) = 19.99
                                         

1 2  e  = 4.81

 

                                     

Dt = 100.0 mm

Dt >= 40 * d <=> 100.0 mm >= 40 * 1.61 mm = 64.4 mm
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Dp = 77.00 mm

Dp >= 40 * d <=> 77.00 >= 40 * 1.61 mm = 64.4 mm

  

N = F*Vc*Cm

n1

n2

n3

n 1*n2*n3=
= 0.96x0.98x0.94 = 0.88

 = 93.75x1x2/(75x0.88) = 2.83 HP

N

     0.1        0.1
------------------- = ------------------------ = 0.090

  1 + 1.15/10

1 1
    

sin( 35/2 )
 

F  - 1)/2 =38.81 kg

S = F

-17-



ADAPT/FCALC-Win

F ) =15.20 kg

S

>= S 2max = S  = 63.81 kg

 = n'*Fg'/S2max

 = 1x1600/63.81 = 25.08 >= 8

                                                                                                                                                                                                   

S = 135*Vc*Vc = 135*1x1 = 135 mm

 :
 
    2.5*(P+Q+P )/n < fm < 4*(P+Q+P )/n =>
=>2.5*(510+375+12.91)/1 < fm < 4*(510+375+12.91)/1 =>
=>2244.79 < fm < 3591.66

  

: 624.00 mm2

g = 2
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g = 2500.00 mm
g = 2250.00 mm

iy = 13.23

k2 * gn *G *xG

FGx = --------------------------------------------- =
nG * hG

                1.2 * 9.81 * 697.50 * 0.00
---------------------------------------------------- = 0.00 Nt
                     2 * 2250.00

3 * FGx * lG 3 * 0.00 * 2500.00
MGy = --------------- = -------------------------- = 1.745 Nt * mm

16 16

MGy 0.00
Gy = -------- = ----------- = 0.00 Nt / mm 2

WGy 3360.00

k2 * gn *G * yG

FGy = ---------------------- =
               nG * hG/2

1.2 * 9.81 * 697.50 * 0.00
-------------------------------------------- = 0.00 Nt

2 * 2250.00 /2

3 * FGy * lG 3 * 0.00 * 2500.00
MGx = ---------------- = --------------------------------- = 0.00 Nt * mm

16 16

           MGx                     0.00
Gx = ---------------- = ---------------------- = 0.00 Nt / mm2

          W Gx                     5440.00

Gm Gx Gy     =>       0.00 = 0.00 + 0.00  <=  165.00 Nt / mm 2

1.85 * FGx 1.85 * 0.00
Gf = -----------------  => 0.00 = --------------------------- <= 165.00 Nt / mm2

cG
2 5.00 2

FGx * lG3 0.00 * 2500.00 3

Gx = 0.7 *  ---------------  => 0.00 = 0.7 * -----------------------------------------   <= 10 mm
Gy 48 * 206010 * 0.00

FGy * lG3 0.00 * 2500.00 3

Gy = 0.7 * ---------------  => 0.00 = 0.7 * -----------------------------------------   <= 10 mm
Gx 48 * 206010 * 200900.00
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