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 𝑝 × (2𝑟 × 1)

σ

 𝑝 × (2𝑟 × 1) = 𝜎1 × 2(𝑡 × 1)

𝜎1 =
𝑝𝑟

𝑡



 

𝑝 × 𝜋𝑟2

𝜎2

𝑝 × 𝜋𝑟2 =  𝜎2 × 2𝜋𝑟𝑡 

𝜎2 =
𝑝𝑟

2𝑡



 

σ2

𝜎2) 𝜎1).

𝜎3)

𝜎3 = −𝑝 𝜎3

𝜎2 𝜎1 𝜎2 𝜎1

𝜎3



 



 

𝜎1 𝑖 𝜎2

                                                 𝜏 =
1

2
 × (𝜎1 − 𝜎2) =  

𝑝𝑟

4𝑡

𝜎1 𝑖 𝑝.

𝜏 =
1

2
 × (𝜎1) =  

𝑝𝑟

2𝑡

𝜎1 𝜎2 𝑖 𝑝

𝜏 =
1

2
 × (𝜎2) =  

𝑝𝑟

4𝑡

°

𝜎1 𝜎2

𝜀1 =
1

𝐸
(𝜎1 − 𝜈𝜎2) =

𝑝𝑟

𝐸𝑡
(1 −

1

2
𝜈)



 

𝜀2 =
1

𝐸
(𝜎2 − 𝜈𝜎1) =

𝑝𝑟

𝐸𝑡
(

1

2
− 𝜈)

𝑟𝜀1 2𝜋𝑟𝜀1

𝜀2

𝛿𝑉 = 𝜋(𝑟 + 𝑟𝜀1)2(1 + 𝜀2) − 𝜋𝑟2

𝛿𝑉

𝜋𝑟2 = (𝑟 + 𝑟𝜀1)2(1 + 𝜀2) − 1

ε ε

(𝑟 + 𝑟𝜀1)2(1 + 𝜀2) − 1 = (1 + 2𝜀1)(1 + 𝜀2) − 1 = 2𝜀1 + 𝜀2

𝜎1 𝑖  𝜎2

2𝜀1 + 𝜀2 =
𝑝𝑟

𝐸𝑡
[2 (1 −

1

2
 𝜈) + (

1

2
− 𝜈)] = 𝑝𝑟

𝐸𝑡
 

5

2
− 2𝜈)
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                                                                                   𝑝 × 𝜋𝑟2 

𝜎 𝑝
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𝜎

𝑝 × 𝜋𝑟2 = 𝜎 × 2𝜋𝑟

𝜎 =
𝑝𝑟

2𝑡

 𝜎

𝜀 =
1

𝐸
(𝜎 −  𝜈𝜎) = (1 − 𝜈)

𝜎

𝐸

3𝜀 = 3(1 − 𝜈)
𝜎

𝐸
= 3(1 − 𝜈)

𝑝𝑟

2𝐸𝑡

𝜎 = 𝑛𝑎𝑝𝑟𝑒𝑧𝑎𝑛𝑗𝑒 =
𝑝𝑟

2𝜂𝑡

η
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𝑝𝑟

𝐸𝑡1
(1 −

1

2
𝜈)

                                                                     (1 − 𝑣)
𝑝𝑟

2𝐸𝑡2

𝑝𝑟

𝐸𝑡1
(1 −

1

2
𝜈)  (1 − 𝑣)

𝑝𝑟

2𝐸𝑡2

𝑡1

𝑡2
=

2−𝑣

1−𝑣

𝑣
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𝜎

𝜏 =
1

2
(𝜎1) =

𝑝𝑟

2𝑡

55 𝑀𝑃𝑎 =
𝑝×5×10−2

2×0.5×10−2

𝑝 = 11 𝑀𝑃𝑎
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𝜎1 =
𝑝𝑟

𝑡

120 =
4⋅2.5⋅10−2

𝑡

𝐷2𝜋

4
−

ⅆ2𝜋

4

(50+0.83)2𝜋

4
−

(50)2𝜋

4

𝑚 = 𝐴 ∗ 𝜌 = 65.72 ∗ 10−6 ×=  0.515 𝑘𝑔/𝑚′
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𝜈

σ

σ σ

ε ε

𝜀1 =
1

𝐸
(𝜎1 − 𝜈𝜎2)

𝜀2 =
1

𝐸
(𝜎2 − 𝜈𝜎1)

ε ε
1

𝐸
(2𝜎1 − 2𝑣𝜎2 + 𝜎2 − 𝑣𝜎2) =

1

200000
(2 × 120 − 2 × 0.3 × 60 + 60 − 0.3 × 120)

×
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 𝑖 𝑣

𝜎1 =
𝑝𝑟

𝑡
=

(3×106)(0.0375)

(0.0015)
= 75 𝑀𝑃𝑎

𝜎2 =
𝑝𝑟

2𝑡
= 37,5 𝑀𝑃𝑎

𝜀1 =
1

𝐸
(𝜎1 − 𝑣𝜎2)

𝜀2 =
1

𝐸
(𝜎2 − 𝑣𝜎1)

2𝜀1 + 𝜀2 =
1

𝐸
[2𝜎1 − 2𝑣𝜎2 + 𝜎2 − 𝑣𝜎1]
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2𝜀1 + 𝜀2 =
1

𝐸
[𝜎1(2 − 𝑣) + 𝜎2(1 − 2𝑣)]

2𝜀1 + 𝜀2 =
(75×106)((2−0.3)+(1−0.6))

200×109
 

(75.5×106)(1.9)

200×109
= 7.88 × 10−4
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[
1

2
(1,25)] (0.045(0.8 × 106) = 22.5 𝑘𝑁

𝜋

4
(0.02)2 = 0.314 × 10−3 𝑚2
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1

2
× (22.5 × 103)/(0.314 × 10−3) = 35.8 𝑀𝑝𝑎

(0.010)(0.090 − 0.020) = (0.010)(0.070) = 0.7 × 103 𝑚2

1

2
(1.25)(0.090)(0.8 × 106) = 45 𝑘𝑁

𝜎1 =
45 × 103

0.7 × 10−3
= 64.2 𝑀𝑃𝑎

𝜎1 =
𝑝𝑟

𝑡
=

(0.8 × 106)(0.625)

(0.0010)
= 50.0 𝑀𝑃𝑎

45.0 × 103

2(0.006)(0.070)
= 53.6 𝑀𝑃𝑎

𝜎2 =
𝑝𝑟

2𝑡
= 25.0 𝑀
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ε1



 

26 

ε2
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𝜀1 = 0.00032

𝜀2 = 0.000141

2𝜀1 + 𝜀1

0.00032 + 0.000141 = 7,81 × 10−4
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