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Spannungen und Defornationen am unendlich langen Hohlzylinder (2-dimensionale Betrachtung) / Stress and deviation of a hollow cylinder with infinitively length (2-dim. viewing) 
 

1 
𝑮𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒆

𝑮𝒆𝒐𝒎𝒆𝒕𝒓𝒚
                            

 

1 

2 
𝐴𝑢𝑠𝑠𝑒𝑛𝑑𝑢𝑟𝑐ℎ𝑚𝑒𝑠𝑠𝑒𝑟

𝑂𝑢𝑡𝑠𝑖𝑑𝑒−𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟
= 𝑑𝑎 = 2 ∙ 𝑟𝑎 [𝑚𝑚];   

𝐼𝑛𝑛𝑒𝑛𝑑𝑢𝑟𝑐ℎ𝑚𝑒𝑠𝑠𝑒𝑟

𝐼𝑛𝑠𝑖𝑑𝑒−𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟
=   𝑑𝑖 = 2 ∙ 𝑟𝑖   [𝑚𝑚]  2 

3  
𝐷𝑢𝑟𝑐ℎ𝑚𝑒𝑠𝑠𝑒𝑟𝑣𝑒𝑟ℎä𝑙𝑡𝑛𝑖𝑠

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑟𝑎𝑡𝑖𝑜
:    𝑄 =  

𝑑𝑖

𝑑𝑎
=  

2∙𝑟𝑖

2∙𝑟𝑎
=

𝑟𝑖

𝑟𝑎
= 𝑐𝑜𝑛𝑠𝑡 ;           𝑟𝑖 ≤ 𝑟𝑎 3 

4 
𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑠𝑙𝑜𝑠𝑒𝑟 𝑅𝑎𝑑𝑖𝑢𝑠

𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑙𝑒𝑠𝑠 𝑟𝑎𝑑𝑖𝑢𝑠
:    𝑞 =  

𝑑

𝑑𝑎
=

2∙𝑟

2∙𝑟𝑎
=  

𝑟

𝑟𝑎
= 𝑣𝑎𝑟 ;            𝑄 ≤ 𝑞 ≤ 1  4 

5 
𝑫𝒓𝒖𝒄𝒌

𝑷𝒓𝒆𝒔𝒔𝒖𝒓𝒆
  5 

6 
𝐴𝑢𝑠𝑠𝑒𝑛𝑑𝑟𝑢𝑐𝑘

𝑂𝑢𝑡𝑠𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒
= 𝑝𝑎  [𝑁/𝑚𝑚²]   6 

7    
𝐼𝑛𝑛𝑒𝑛𝑑𝑟𝑢𝑐𝑘

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒
=   𝑝𝑖  [𝑁/𝑚𝑚²]  7 

8 
𝑾𝒆𝒓𝒌𝒔𝒕𝒐𝒇𝒇𝒌𝒆𝒏𝒏𝒘𝒆𝒓𝒕𝒆

𝑴𝒂𝒕𝒆𝒓𝒊𝒂𝒍 𝒄𝒉𝒂𝒓𝒂𝒄𝒕𝒆𝒓𝒊𝒔𝒕𝒊𝒄𝒔
  8 

9 
𝐸𝑙𝑎𝑠𝑡𝑖𝑧𝑖𝑡ä𝑡𝑠𝑚𝑜𝑑𝑢𝑙

𝑌𝑜𝑢𝑛𝑔′𝑠 𝑚𝑜𝑑𝑢𝑙𝑢𝑠
∶             𝐸 [

𝑁

𝑚𝑚2]        info:    𝑆𝑡𝑎ℎ𝑙

𝑠𝑡𝑒𝑒𝑙
: 𝐸 ≈ 2,1 ∙ 105     

𝐵𝑟𝑜𝑛𝑧𝑒

𝐵𝑟𝑜𝑛𝑐𝑒
: 𝐸 ≈ (0,8 … 1,2) ∙ 105  𝑃𝑜𝑖𝑠𝑠𝑜𝑛𝑠𝑐ℎ𝑒 𝐾𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑒

𝑃𝑜𝑖𝑠𝑠𝑜𝑛 𝑟𝑎𝑡𝑖𝑜
∶    𝑚  [ −]      info:   

𝑆𝑡𝑎ℎ𝑙

𝑠𝑡𝑒𝑒𝑙
: 𝑚 ≈ 3,3         

𝐵𝑟𝑜𝑛𝑧𝑒

𝐵𝑟𝑜𝑛𝑐𝑒
: 𝑚 ≈ 2,7 9 

10  
𝑆𝑡𝑟𝑒𝑐𝑘𝑔𝑟𝑒𝑛𝑧𝑒

𝑦𝑖𝑒𝑙𝑑 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ
∶                𝑅𝑒   [

𝑁

𝑚𝑚²
]  >  𝜎𝑣𝑚𝑎𝑥    10 

11 
𝑺𝒑𝒂𝒏𝒏𝒖𝒏𝒈𝒆𝒏

𝑺𝒕𝒓𝒆𝒔𝒔
  11 

12  
𝑅𝑎𝑑𝑖𝑎𝑙𝑠𝑝𝑎𝑛𝑛𝑢𝑛𝑔

𝑅𝑎𝑑𝑖𝑎𝑙 𝑠𝑡𝑟𝑒𝑠𝑠
:   𝜎𝑟 =

𝑟𝑖
2

𝑟𝑎
2−𝑟𝑖

2 ∙ [𝑝𝑖 ∙ (1 −
𝑟𝑎

2

𝑟2
) +𝑝𝑎 ∙ (

𝑟𝑎
2

𝑟2
−

𝑟𝑎
2

𝑟𝑖
2)] =

𝑄2

1−𝑄2
∙ [𝑝𝑖 ∙ (

𝑞2−1

𝑞2
) +𝑝𝑎 ∙ (

𝑄2−𝑞2

𝑄2∙𝑞2
)]  

𝑇𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙𝑝𝑠𝑎𝑛𝑛𝑢𝑛𝑔

𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙 𝑠𝑡𝑟𝑒𝑠𝑠
:        𝜎𝑡 =

𝑟𝑖
2

𝑟𝑎
2−𝑟𝑖

2 ∙ [𝑝𝑖 ∙ (1 +
𝑟𝑎

2

𝑟2
) −𝑝𝑎 ∙

𝑟𝑎
2

𝑟𝑖
2 (1 +

𝑟𝑖
2

𝑟2
)] =

𝑄2

1−𝑄2
∙ [𝑝𝑖 ∙ (

1+𝑞2

𝑞2
) −  𝑝𝑎 ∙ (

𝑄2+𝑞2

𝑄2∙𝑞2
)]  12 

13 
𝑅𝑎𝑑𝑖𝑎𝑙𝑠𝑝𝑎𝑛𝑛𝑢𝑛𝑔−𝑎𝑢𝑠𝑠𝑒𝑛

𝑟𝑎𝑑𝑖𝑎𝑙 𝑠𝑡𝑟𝑒𝑠𝑠−𝑜𝑢𝑡𝑠𝑖𝑑𝑒
:     𝑟 = 𝑟𝑎:    𝜎𝑟𝑎 = − 𝑝𝑎  

𝑇𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙𝑝𝑠𝑎𝑛𝑛𝑢𝑛𝑔−𝑎𝑢𝑠𝑠𝑒𝑛

𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙 𝑠𝑡𝑟𝑒𝑠𝑠−𝑜𝑢𝑡𝑠𝑖𝑑𝑒
:   𝑟 = 𝑟𝑎:     𝜎𝑡𝑎 =  

2∙𝑝𝑖∙𝑟𝑖
2−𝑝𝑎∙(𝑟𝑎

2+𝑟𝑖
2)

𝑟𝑎
2−𝑟𝑖

2 = 𝑝𝑖 ∙
2∙𝑄2

1−𝑄2 − 𝑝𝑎 ∙
(1+𝑄2)

1−𝑄2   13 

14 
𝑅𝑎𝑑𝑖𝑎𝑙𝑠𝑝𝑎𝑛𝑛𝑢𝑛𝑔−𝑖𝑛𝑛𝑒𝑛

𝑟𝑎𝑑𝑖𝑎𝑙 𝑠𝑡𝑟𝑒𝑠𝑠 − 𝑖𝑛𝑠𝑖𝑑𝑒
:       𝑟 =  𝑟𝑖:    𝜎𝑟𝑖 = − 𝑝𝑖  

𝑇𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙𝑝𝑠𝑎𝑛𝑛𝑢𝑛𝑔−𝑖𝑛𝑛𝑒𝑛

𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙 𝑠𝑡𝑟𝑒𝑠𝑠 − 𝑖𝑛𝑠𝑖𝑑𝑒
:     𝑟 = 𝑟𝑖:      𝜎𝑡𝑖 =  

𝑝𝑖∙(𝑟𝑎
2+ 𝑟𝑖

2)−2∙𝑝𝑎∙𝑟𝑎
2

𝑟𝑎
2−𝑟𝑖

2 = 𝑝𝑖 ∙
(1+𝑄2)

1−𝑄2 − 𝑝𝑎 ∙
2

1−𝑄2  14 

15 
𝑽𝒆𝒓𝒈𝒍𝒆𝒊𝒄𝒉𝒔𝒔𝒑𝒂𝒏𝒏𝒖𝒏𝒈

𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒕 𝒔𝒕𝒓𝒆𝒔𝒔
:        𝜎𝑣 =

1

√2
2 √(𝜎𝑧 − 𝜎𝑟)2 + (𝜎𝑡 − 𝜎𝑧)2 + (𝜎𝑟 − 𝜎𝑡)22

 ;             
𝐺𝑒𝑠𝑡𝑎𝑙𝑡ä𝑛𝑑𝑒𝑟𝑢𝑛𝑔𝑠ℎ𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑒 (𝑣𝑜𝑛 𝑀𝑖𝑒𝑠𝑒𝑠)

𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠ℎ𝑎𝑝𝑒
 →  

𝑢𝑛𝑒𝑛𝑑𝑙𝑖𝑐ℎ 𝑙𝑎𝑛𝑔𝑒𝑟 𝐻𝑜ℎ𝑙𝑧𝑦𝑙𝑖𝑛𝑑𝑒𝑟 (2−𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑎𝑙)

𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒𝑙𝑦 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 (𝑡𝑤𝑜−𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑎𝑙)
    𝑙 → ∞ ↷ 𝜎𝑧 = 0 15 

16          𝜎𝑣 =
1

√2
2 ∙ √𝜎𝑟

2 + 𝜎𝑡
2 + (𝜎𝑡 − 𝜎𝑟)22

   16 

18 
𝑫𝒖𝒓𝒄𝒉𝒎𝒆𝒔𝒔𝒆𝒓ä𝒏𝒅𝒆𝒓𝒖𝒏𝒈

𝑫𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏
  

    𝑬 ∙  
∆𝒅

𝒅
 = 𝑬 ∙ 𝜺𝒕  =  𝝈𝒕  −  

𝟏

𝒎
∙ 𝝈𝒓 

 
18 

19 
𝐷𝑢𝑟𝑐ℎ𝑚𝑒𝑠𝑠𝑒𝑟ä𝑛𝑑𝑒𝑟𝑢𝑛𝑔−𝑎𝑢𝑠𝑠𝑒𝑛

𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛−𝑜𝑢𝑡𝑠𝑖𝑑𝑒
: 𝐸 ∙

∆𝑑𝑎

𝑑𝑎
= 𝐸 ∙ 𝜀𝑡𝑎 = 𝜎𝑡𝑎 −

1

𝑚
∙ 𝜎𝑟𝑎 = +𝑝𝑖 ∙

2∙𝑄2

1−𝑄2 − 𝑝𝑎 ∙ [
1+𝑄2

1−𝑄2 −
1

𝑚
]           

     
19 

20 
𝐷𝑢𝑟𝑐ℎ𝑚𝑒𝑠𝑠𝑒𝑟ä𝑛𝑑𝑒𝑟𝑢𝑛𝑔−𝑖𝑛𝑛𝑒𝑛

𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛−𝑖𝑛𝑠𝑖𝑑𝑒
:   𝐸 ∙

∆𝑑𝑖

𝑑𝑖
= 𝐸 ∙ 𝜀𝑡𝑖 = 𝜎𝑡𝑖 −

1

𝑚
∙ 𝜎𝑟𝑖 =  +𝑝𝑖 ∙ [

(1+𝑄2)

1−𝑄2 +
1

𝑚
] − 𝑝𝑎 ∙

2

1−𝑄2  20 
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Gleichungssystem zur Berechnung  von Mehrfachpressverbänden / System of equations for the calculation of multiple interference fit assemblies 
 

Teil 
part 

Seite 
side 

Druck 
pressure 

Radialspannung 

radial stress 

Tangentialspannung 
tangential stress 

Vergleichsspannung 
equivalent stress 

𝜎𝑣 =
1

√2
2

√𝜎𝑟
2 + 𝜎𝑡

2 + (𝜎𝑡 − 𝜎𝑟)22
 

Dehnung 
deviation 

𝐸 ∙ 𝜀𝑡 = 𝜎𝑡 −
1

𝑚
∙ 𝜎𝑟 

Übermaß 
Interference 

𝑢 = 𝑑𝐹 ∙ (|𝜀𝑡𝑎| + |𝜀𝑡𝑖|) 

1 
außen 
outside 

𝑝1𝑎 = 𝒑𝟎 = 0 𝜎𝑟1𝑎 = − 𝑝0 = 0  𝜎𝑡1𝑎 = 𝑝1 ∙
2 ∙ 𝑄1

2

1 − 𝑄1
2 − 𝑝0 ∙

1 + 𝑄1
2

1 − 𝑄1
2 𝜎𝑣1𝑎 =

1

1 − 𝑄1
2 ∙ √𝑝0

2 ∙ (1 + 3 ∙ 𝑄1
4) − 2 ∙ 𝑝0 ∙ 𝑝1 ∙ (𝑄1

2 + 3 ∙ 𝑄1
4) + 4 ∙ 𝑝1

2 ∙ 𝑄1
42
 𝐸1 ∙ 𝜀𝑡1𝑎 = +𝑝1 ∙

2 ∙ 𝑄1
2

1 − 𝑄1
2 − 𝑝0 ∙ [

1 + 𝑄1
2

1 − 𝑄1
2 −

1

𝑚1
] 𝑑1𝑖 = 𝑑2𝑎 = 𝒅𝟏;  𝑑2𝑖 = 𝑑3𝑎 = 𝒅𝟐;  𝑑3𝑖 = 𝑑4𝑎 = 𝒅𝟑 

innen 
inside 

𝑝1𝑖 = 𝒑𝟏 𝜎𝑟1𝑖 = − 𝑝1 𝜎𝑡1𝑖 = 𝑝1 ∙
1 + 𝑄1

2

1 − 𝑄1
2 − 𝑝0 ∙  

2

1 − 𝑄1
2 𝜎𝑣1𝑖 =

1

1 − 𝑄1
2 ∙ √𝑝1

2 ∙ (3 + 𝑄1
4) − 2 ∙ 𝑝0 ∙ 𝑝1 ∙ (𝑄1

2 + 3) + 4 ∙ 𝑝0
22
 𝐸1 ∙ 𝜀𝑡1𝑖 = −𝑝0 ∙

2

1 − 𝑄1
2 + 𝑝1 ∙ [

1 + 𝑄1
2

1 − 𝑄1
2 +

1

𝑚1
] 𝒖𝟏 =

𝒅𝟏

𝐸1

∙ {𝑝1 ∙ [
1 + 𝑄1

2

1 − 𝑄1
2 +

1

𝑚1

] − 𝑝0 ∙
2

1 − 𝑄1
2} 

2 
außen 
outside 

𝑝2𝑎 = 𝒑𝟏 𝜎𝑟2𝑎 = − 𝑝1  𝜎𝑡2𝑎 = 𝑝2 ∙
2 ∙ 𝑄2

2

1 − 𝑄2
2 − 𝑝1 ∙

1 + 𝑄2
2

1 − 𝑄2
2 𝜎𝑣2𝑎 =

1

1 − 𝑄2
2 ∙ √𝑝1

2 ∙ (1 + 3 ∙ 𝑄2
4) − 2 ∙ 𝑝1 ∙ 𝑝2 ∙ (𝑄2

2 + 3 ∙ 𝑄2
4) + 4 ∙ 𝑝2

2 ∙ 𝑄2
42
 𝐸2 ∙ 𝜀𝑡2𝑎 = +𝑝2 ∙

2 ∙ 𝑄2
2

1 − 𝑄2
2 − 𝑝1 ∙ [

1 + 𝑄2
2

1 − 𝑄2
2 −

1

𝑚2
]       +

𝒅𝟏

𝐸2

∙ {𝑝1 ∙ [
1 + 𝑄2

2

1 − 𝑄2
2 −

1

𝑚2

] − 𝑝2 ∙
2 ∙ 𝑄2

2

1 − 𝑄2
2} 

innen 
inside 

𝑝2𝑖 = 𝒑𝟐 𝜎𝑟2𝑖 = − 𝑝2 𝜎𝑡2𝑖 = 𝑝2 ∙
1 + 𝑄2

2

1 − 𝑄2
2 − 𝑝1 ∙  

2

1 − 𝑄2
2 𝜎𝑣2𝑖 =

1

1 − 𝑄2
2 ∙ √𝑝2

2 ∙ (3 + 𝑄2
4) − 2 ∙ 𝑝1 ∙ 𝑝2 ∙ (𝑄2

2 + 3) + 4 ∙ 𝑝1
22
 𝐸2 ∙ 𝜀𝑡2𝑖 = −𝑝1 ∙

2

1 − 𝑄2
2 + 𝑝2 ∙ [

1 + 𝑄2
2

1 − 𝑄2
2 +

1

𝑚2
] 𝒖𝟐 =

𝒅𝟐

𝐸2

∙ {𝑝2 ∙ [
1 + 𝑄2

2

1 − 𝑄2
2 +

1

𝑚2

] − 𝑝1 ∙
2

1 − 𝑄2
2} 

3 
außen 
outside 

𝑝3𝑎 = 𝒑𝟐  𝜎𝑟3𝑎 = − 𝑝2  𝜎𝑡3𝑎 = 𝑝3 ∙
2 ∙ 𝑄3

2

1 − 𝑄3
2 − 𝑝2 ∙

1 + 𝑄3
2

1 − 𝑄3
2 𝜎𝑣3𝑎 =

1

1 − 𝑄3
2 ∙ √𝑝2

2 ∙ (1 + 3 ∙ 𝑄3
4) − 2 ∙ 𝑝2 ∙ 𝑝3 ∙ (𝑄3

2 + 3 ∙ 𝑄3
4) + 4 ∙ 𝑝3

2 ∙ 𝑄3
42
 𝐸3 ∙ 𝜀𝑡3𝑎 = +𝑝3 ∙

2 ∙ 𝑄3
2

1 − 𝑄3
2 − 𝑝2 ∙ [

1 + 𝑄3
2

1 − 𝑄3
2 −

1

𝑚3
]       +

𝒅𝟐

𝐸3

∙ {𝑝2 ∙ [
1 + 𝑄3

2

1 − 𝑄3
2 −

1

𝑚3

] − 𝑝3 ∙
2 ∙ 𝑄3

2

1 − 𝑄3
2} 

innen 
inside 

𝑝3𝑖 = 𝒑𝟑 𝜎𝑟3𝑖 = − 𝑝3 𝜎𝑡3𝑖 = 𝑝3 ∙
1 + 𝑄3

2

1 − 𝑄3
2 − 𝑝2 ∙  

2

1 − 𝑄3
2 𝜎𝑣3𝑖 =

1

1 − 𝑄3
2 ∙ √𝑝3

2 ∙ (3 + 𝑄3
4) − 2 ∙ 𝑝2 ∙ 𝑝3 ∙ (𝑄3

2 + 3) + 4 ∙ 𝑝2
22
 𝐸3 ∙ 𝜀𝑡3𝑖 = −𝑝2 ∙

2

1 − 𝑄3
2 + 𝑝3 ∙ [

1 + 𝑄3
2

1 − 𝑄3
2 +

1

𝑚3
] 𝒖𝟑 =

𝒅𝟑

𝐸3

∙ {𝑝3 ∙ [
1 + 𝑄3

2

1 − 𝑄3
2 +

1

𝑚3

] − 𝑝2 ∙
2

1 − 𝑄3
2} 

4 
außen 
outside 

𝑝4𝑎 = 𝒑𝟑 𝜎𝑟4𝑎 = − 𝑝3  𝜎𝑡4𝑎 = 𝑝4 ∙
2 ∙ 𝑄4

2

1 − 𝑄4
2 − 𝑝3 ∙

1 + 𝑄4
2

1 − 𝑄4
2 𝜎𝑣4𝑎 =

1

1 − 𝑄4
2 ∙ √𝑝3

2 ∙ (1 + 3 ∙ 𝑄4
4) − 2 ∙ 𝑝3 ∙ 𝑝4 ∙ (𝑄4

2 + 3 ∙ 𝑄4
4) + 4 ∙ 𝑝4

2 ∙ 𝑄4
42
 𝐸4 ∙ 𝜀𝑡4𝑎 = +𝑝4 ∙

2 ∙ 𝑄4
2

1 − 𝑄4
2 − 𝑝3 ∙ [

1 + 𝑄4
2

1 − 𝑄4
2 −

1

𝑚4
]       +

𝒅𝟑

𝐸4

∙ {𝑝3 ∙ [
1 + 𝑄4

2

1 − 𝑄4
2 −

1

𝑚4

] − 𝑝4 ∙
2 ∙ 𝑄4

2

1 − 𝑄4
2} 

innen 
inside 

𝑝4𝑖 = 𝒑𝟒 = 0 𝜎𝑟4𝑖 = − 𝑝4 = 0 𝜎𝑡4𝑖 = 𝑝4 ∙
1 + 𝑄4

2

1 − 𝑄4
2 − 𝑝3 ∙  

2

1 − 𝑄4
2 𝜎𝑣2𝑖 =

1

1 − 𝑄4
2 ∙ √𝑝4

2 ∙ (3 + 𝑄4
4) − 2 ∙ 𝑝3 ∙ 𝑝4 ∙ (𝑄4

2 + 3) + 4 ∙ 𝑝3
22
 𝐸4 ∙ 𝜀𝑡4𝑖 = −𝑝3 ∙

2

1 − 𝑄4
2 + 𝑝4 ∙ [

1 + 𝑄4
2

1 − 𝑄4
2 +

1

𝑚4
]  

 
 Übermaß 

interference 
 Matrix zur Bestimmung von pi oder ui 

Matrix for calculation of pi or ui 

 

 
𝑑1𝑖 = 𝑑2𝑎 = 𝒅𝟏;    𝑑2𝑖 = 𝑑3𝑎 = 𝒅𝟐;    𝑑3𝑖 = 𝑑4𝑎 = 𝒅𝟑 𝒑𝟎 = 𝟎;      𝒑𝟒 = 𝟎 

 

 

𝒖𝟏 = {−
𝒅𝟏

𝑬𝟏

∙  
2

1 − 𝑄1
2 } ∙ 𝒑𝟎 + {

𝒅𝟏

𝑬𝟏

∙ [
1 + 𝑄1

2

1 − 𝑄1
2 +

1

𝑚1

] +
𝒅𝟏

𝑬𝟐

[
1 + 𝑄2

2

1 − 𝑄2
2 −

1

𝑚2

]} ∙ 𝒑𝟏 + {−
𝒅𝟏

𝑬𝟐

∙
2 ∙ 𝑄2

2

1 − 𝑄2
2} ∙ 𝒑𝟐   𝒖𝟏 = 𝑎11 ∙ 𝑝1 + 𝑎12 ∙ 𝑝2 +  0 ∙ 𝑝3  

 

u p1 p2 p3 

u1 a11 a12 0 

u2 a21 a22 a23 

u3 0 a32 a33 
 

𝒖𝟐 = {−
𝒅𝟐

𝑬𝟐

∙  
2

1 − 𝑄2
2 } ∙ 𝒑𝟏 + {

𝒅𝟐

𝑬𝟐

∙ [
1 + 𝑄2

2

1 − 𝑄2
2 +

1

𝑚2

] +
𝒅𝟐

𝑬𝟑

[
1 + 𝑄3

2

1 − 𝑄3
2 −

1

𝑚3

]} ∙ 𝒑𝟐 + {−
𝒅𝟐

𝑬𝟑

∙
2 ∙ 𝑄3

2

1 − 𝑄3
2} ∙ 𝒑𝟑   𝒖𝟐 = 𝑎21 ∙ 𝑝1 +  𝑎22 ∙ 𝑝2 + 𝑎23 ∙ 𝑝3    

𝒖𝟑 = {−
𝒅𝟑

𝑬𝟑

∙  
2

1 − 𝑄3
2 } ∙ 𝒑𝟐 + {

𝒅𝟑

𝑬𝟑

∙ [
1 + 𝑄3

2

1 − 𝑄3
2 +

1

𝑚3

] +
𝒅𝟑

𝑬𝟒

[
1 + 𝑄4

2

1 − 𝑄4
2 −

1

𝑚4

]} ∙ 𝒑𝟑 + {−
𝒅𝟑

𝑬𝟒

∙
2 ∙ 𝑄4

2

1 − 𝑄4
2} ∙ 𝒑𝟒   𝒖𝟑 = 0 ∙ 𝑝1  + 𝑎32 ∙ 𝑝2 + 𝑎33 ∙ 𝑝3   

 

0 ≤ 𝑄1 =
𝑑1𝑖

𝑑1𝑎

≤ 1;        0 ≤ 𝑄2 =
𝑑2𝑖

𝑑2𝑎

≤ 1;  𝑄3 =
𝑑3𝑖

𝑑3𝑎

≤ 1;           0 ≤ 𝑄4 =
𝑑4𝑖

𝑑4𝑎

≤ 1   
Gegeben:  
Given:       

u1, u2, u3   p1, p2, p3    

p1, p2, p3  u1, u2, u3   

Bei der Berechnung von Pressverbindungen müssen unbedingt der technologische Ablauf  und die technologischen Bedingungen beim Fügen (u. a. Reihenfolge beim Fügen, Fügespiele, Oberflächenrauheiten) beachtet werden.  
The technological process and the technological conditions (i. a. chronological order of fit, clearances for fitting, surface roughnesses) are in either case to take into account of the calculation of the multiple interference fit assemblies. 

 

Info: Man beachte Aufschubweg / mind the drive-up distance:       𝑎 =
𝑧

2∙𝑡𝑎𝑛
𝛼

2

=
(𝑢+𝟐∙(𝒈𝒊∙𝑹𝒕𝒊+𝒈𝒂∙𝑹𝒕𝒂))

2∙𝑡𝑎𝑛
𝛼

2

 

 
Quelle / References: Taschenbuch Maschinenbau, Band I Grundlagen, VEB Verlag Technik,  1965,  Seite 517 (6.84), (6.85) 

                                                   


