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ВЛИЯНИЕ ЧАСТОТ НАГРУЖЕНИЯ  

НА СОПРОТИВЛЕНИЕ УСТАЛОСТИ МАТЕРИАЛОВ  

В̂˿̖̄˿˼ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ ̄˷ ̆̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿, ˻̅̂˺̅˹˼̎̄̅̈̉̓ ˿ ̍˿́̂˿̎˼̈́̊̕ ̆̇̅̎̄̅̈̉̓ 

̃˼̉˷̂̂̅˹ ˿ ̈̆̂˷˹̅˹ ˹ ̅˸̂˷̈̉˿ ˹̒̈̅́˿̌ ˾̄˷̎˼̄˿̀ ̎˷̈̉̅̉ ˾˷˹˿̈˿̉ ̅̉ ̄˼́̅̉̅̇̒̌ ̋˷́̉̅̇̅˹: ̊̇̅˹̖̄ 

̄˷̖̆̇˽˼̄˿̖, ˿˾̃˼̄˼̄˿˼ ̄˷̖̆̇˽˼̄˿̖, ̈̆̅̈̅˸˷ ̄˷˺̇̊˽˼̄˿̖, ̈̉̇̊́̉̊̇̒ ̃˷̉˼̇˿˷̂̅˹. ˦̇˿ ̊˹˼̂˿̎˼-
̄˿˿ ̈́̅̇̅̈̉˼̀ ˿ ̃̅̐̄̅̈̉˼̀ ˻˹˿˺˷̉˼̂˼̀ ˿ ̔̄˼̇˺̅̃˷̏˿̄ ˹̈˼ ˸̅̂̓̏˼˼ ˾̄˷̎˼̄˿˼ ˿̃˼˼̉ ̊̈̉˷̂̅̈̉̄˷̖ 

̆̇̅̎̄̅̈̉̓ ˻˼̉˷̂˼̀ ˿ ̊˾̂̅˹. ˦̇˿ ̇˷˸̅̉˼ ˻˼̉˷̂˿ ̆̅˻˹˼̇˽˼̄̒ ˹̅˾˻˼̀̈̉˹˿̕ ˹̒̈̅́̅̎˷̈̉̅̉̄̅˺̅ ̍˿́̂˿-

̎˼̈́̅˺̅ ̄˷˺̇̊˽˼̄˿̖, ˷ ̇˼̈̊̇̈ ˿ ̄˷˻˼˽̄̅̈̉̓ ˿̌ ̇˷˸̅̉̒ ˹ ˸̅̂̓̏˿̄̈̉˹˼ ̈̂̊̎˷˼˹ ̅̆̇˼˻˼̖̖̂̉̈̕ ̊̈̉˷-

̂̅̈̉̄̅̀ ̆̇̅̎̄̅̈̉̓̕, ̆̅̔̉̅̃̊ ˹̅˾̄˿́˷˼̉ ̄˼̅˸̌̅˻˿̃̅̈̉̓ ̆̇̅˹˼˻˼̄˿̖ ̊̈̉˷̂̅̈̉̄̒̌ ˿̈̆̒̉˷̄˿̀ ˹ 

̏˿̇̅́̅̃ ˿̄̉˼̇˹˷̂˼ ̎˷̈̉̅̉ ̄˷˺̇̊˽˼̄˿̖. В ̅˸̐˼̃ ̈̂̊̎˷˼ ̎˷̈̉̅̉˷ ̆̇˿̂̅˽˼̄˿̖ ̄˷˺̇̊˾́˿ ̄˼̅˻̄̅-

˾̄˷̎̄̅ ˹̂˿̖˼̉ ̄˷ ̈̅̆̇̅̉˿˹̂˼̄˿˼ ̊̈̉˷̂̅̈̉˿ ̃˷̉˼̇˿˷̂̅˹, ̆̅̔̉̅̃̊ ̇˷˾̄̒˼ ̃˷̉˼̇˿˷̂̒ ˹ ̇˷˾̂˿̎̄̒̌ 
̅˸̂˷̖̈̉̌ ̊̈̉˷̂̅̈̉̄̅˺̅ ̇˷˾̇̊̏˼̄˿̖ ˿̃˼̉̕ ̇˷˾̂˿̎˿̖ ˹ ̈˹̅˼̀ ̇˼˷́̍˿˿ ̄˷ ˿˾̃˼̄˼̄˿˼ ̎˷̈̉̅̉̒ ̄˷˺̇̊-

˽˼̄˿̖. 

КȋȞȗевțе ȑȋȎва: ˹̒̈̅́˷̖ ̎˷̈̉̅̉˷ ̄˷˺̇̊˽˼̄˿̖, ̈̅̆̇̅̉˿˹̂˼̄˿˼ ̊̈̉˷̂̅̈̉˿, ̆̇̅̎̄̅̈̉̓, ̆̇˼˻˼̂ ˹̒̄̅̈-
̂˿˹̅̈̉˿, ˻̅̂˺̅˹˼̎̄̅̈̉̓. 
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EFFECT OF LOADING FREQUENCIES ON FATIGUE RESISTANCE 

OF MATERIALS 

The influence of the loading frequency on the endurance limit, durability and cyclic strength of metals and 

alloys in the high frequency range depends on several factors: stress level, voltage change, loading method, 

material structure. With increasing speeds and power of engines and power-driven vehicles, the fatigue 

strength of parts and components is becoming increasingly important. During operation, parts are exposed 

to high-frequency cyclic loading, and their service life and reliable operation are determined by fatigue 

strength in most cases, therefore, it is necessary to conduct fatigue tests in a wide range of loading 

frequencies. In the general case, the frequency of application of the load ambiguously affects the material’s 

resistance to fatigue; therefore, different materials in different areas of fatigue failure have differences in 

their response to a change in the loading frequency. 
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Энергетика и электротехника

ВǤǧǦǧǯǪǧ. ˨̅̆̇̅̉˿˹̂˼̄˿˼ ̊̈̉˷̂̅̈̉˿ ̃˼-

̉˷̂̂̅˹ ̆̇˿ ̇˷˾̂˿̎̄̒̌ ̎˷̈̉̅̉˷̌ ̄˷˺̇̊˽˼̄˿̖ 

̖˹̖̂˼̖̉̈ ̆̇˼˻̃˼̉̅̃ ˿̈̈̂˼˻̅˹˷̄˿̀ ̊˽˼ ˻̂˿-

̉˼̂̓̄̅˼ ˹̇˼̖̃. И˾̊̎˼̄˿˼ ˹̂˿̖̄˿̖ ̎˷̈̉̅̉̒ 

̄˷˺̇̊˽˼̄˿̖ ˿̃˼˼̉ ˸̅̂̓̏̅˼ ̄˷̊̎̄̅˼ ˿ ̆̇˷́-

̉˿̎˼̈́̅˼ ˾̄˷̎˼̄˿˼. В̒̈̅́̅̎˷̈̉̅̉̄̒˼ ˿̈̆̒-

̉˷̄˿̖ ̖˹̖̖̂̉̈̕ ˼˻˿̄̈̉˹˼̄̄̒̃ ̇˼˷̂̓̄̒̃ ̈̆̅-

̈̅˸̅̃ ̆̅̂̊̎˼̄˿̖ ̌˷̇˷́̉˼̇˿̈̉˿́ ̈̅̆̇̅̉˿˹̂˼-

̄˿̖ ̊̈̉˷̂̅̈̉˿ ̃˷̉˼̇˿˷̂̅˹ ̄˷ ˸˷˾˷̌ ̄˷̖̆̇˽˼-

̄˿̖, ̆̇˼˹̒̏˷̐̕˿̌ 109...1010 ̎˿̈̂̅ ̍˿́̂̅˹ 

̄˷̖̆̇˽˼̄˿̖ [1]. ˤ˷ ̈˼˺̅˻̖̄̏̄˿̀ ˻˼̄̓ ˸̅̂̓-

̏̅˼ ́̅̂˿̎˼̈̉˹̅ ̔́̈̆˼̇˿̃˼̄̉˷̂̓̄̒̌ ˻˷̄̄̒̌ 

̆̅ ̊̈̉˷̂̅̈̉̄̒̃ ̌˷̇˷́̉˼̇˿̈̉˿́˷̃ ̃˷̉˼̇˿˷̂̅˹ 

˹ ˹˿˻˼ ́̇˿˹̒̌ ̊̈̉˷̂̅̈̉˿ ʨmax = f(N) [2] ˹ 

˸̅̂̓̏˿̄̈̉˹˼ ̈˹̅˼̃ ̅˺̇˷̄˿̎˼̄̅ ˸˷˾̅˹̒̃ ̎˿̈-

̂̅̃ N = 107 ̍˿́̂̅˹ ̄˷˺̇̊˾́˿, ̉˷́ ́˷́ ̈̎˿̉˷-

˼̖̉̈, ̎̉̅ ˼̈̂˿ ̅˸̇˷˾˼̍ ̃˷̉˼̇˿˷̂˷ ̄˼ ̇˷˾̇̊-

̏˿̖̂̈ ̎˼̇˼˾ 107 ̍˿́̂̅˹ ̄˷˺̇̊˽˼̄˿̖ ̆̇˿ ˾˷-

˻˷̄̄̅̀ ˷̃̆̂˿̉̊˻˼ ̄˷̖̆̇˽˼̄˿̀ ʨmax, ̉̅ ̅̄ ˹̒-

˻˼̇˽˿̉ ˿ ˻˷̂˼˼ ̄˼̅˺̇˷̄˿̎˼̄̄̅˼ ̎˿̈̂̅ ̍˿́̂̅˹ 

̄˷˺̇̊˽˼̄˿̖. ˥˻̄˷́̅ ̉˷́̅˼ ̆̇˼˻̆̅̂̅˽˼̄˿˼ ̅ 

̆̇˼˻˼̂˼ ̊̈̉˷̂̅̈̉˿ ˻̅̈̉˷̉̅̎̄̅ ̊˻̅˹̂˼̉˹̅̇˿-

̉˼̂̓̄̅ ̆̇̅˺̄̅˾˿̇̊˼̉ ̊̈̉˷̂̅̈̉̄̊̕ ̆̇̅̎̄̅̈̉̓ 

˻˼̉˷̂˼̀ ̈ ̇˼̈̊̇̈̅̃, ̈˿̂̓̄̅ ̄˼ ̆̇˼˹̒̏˷̐̕˿̃ 

107 ̍˿́̂̅˹ ̄˷˺̇̊˽˼̄˿̖. А ˻̖̂ ˻˼̉˷̂˼̀, ˿̃˼-
̐̕˿̌ ̇˼̈̊̇̈ N = 108–1010 ̍˿́̂̅˹, ̆̇˿̃˼̄˿-

̃̅̈̉̓ ̈̊̐˼̈̉˹̊̐̕˿̌ ˻˷̄̄̒̌ (̅̈̄̅˹˷̄̄̒̌ ̄˷ 

˸˷˾̅˹̅̃ ̎˿̈̂˼ ̍˿́̂̅˹ N = 107) ˻̖̂ ̄˷˻˼˽̄̅˺̅ 

̆̇̅˺̄̅˾˿̇̅˹˷̄˿̖ ̇˷˸̅̉̅̈̆̅̈̅˸̄̅̈̉˿ – ˹̅-

̆̇̅̈ ̅̉́̇̒̉̒̀.  

˭˼̂̓̕ ˻˷̄̄̅̀ ̇˷˸̅̉̒ ̖˹̖̂˼̖̉̈ ˿̈̈̂˼˻̅˹˷-
̄˿˼ ˹̂˿̖̄˿̖ ̎˷̈̉̅̉ ̄˷˺̇̊˽˼̄˿̖ ̄˷ ̌˷̇˷́̉˼̇˿-

̈̉˿́˿ ̈̅̆̇̅̉˿˹̂˼̄˿̖ ̊̈̉˷̂̅̈̉˿ ̄˼́̅̉̅̇̒̌ 

̄˷˿˸̅̂˼˼ ̇˷̈̆̇̅̈̉̇˷̄˼̄̄̒̌ ̃˷̉˼̇˿˷̂̅˹, ̆̇˿-

̃˼̖̄˼̃̒̌ ˻̖̂ ˿˾˺̅̉̅˹̂˼̄˿̖ ̔̂˼̃˼̄̉̅˹ ̔̄˼̇˺˼-
̉˿̎˼̈́˿̌ ̃˷̏˿̄.  

ǎǧǴоǦǽ Ǫ мǢǴǧǲǪǢǭǽ 

К˷́ ̊̆̅̃˿̄˷̂̅̈̓ ˹̒̏˼, ̉̇˷˻˿̍˿̅̄̄̅˼ ˿̈-
̆̒̉˷̄˿˼ ̄˷ ̊̈̉˷̂̅̈̉̓ ̄˼ ̅˸˼̈̆˼̎˿˹˷˼̉ ̄˷˻˼˽-

̄̅˼ ̆̇̅˺̄̅˾˿̇̅˹˷̄˿˼ ̊̈̉˷̂̅̈̉̄̒̌ ̌˷̇˷́̉˼̇˿-

̈̉˿́ ̃˷̉˼̇˿˷̂˷ ˹ ˻˿˷̆˷˾̅̄˼ ̅̎˼̄̓ ˹̒̈̅́˿̌ ̎˿-

̈˼̂ ̍˿́̂̅˹ (N = 108 –1010) [11]. ˴̉̊ ˾˷˻˷̎̊ 

̃̅˽̄̅ ˸̒̂̅ ˸̒ ̊̈̆˼̏̄̅ ˹̒̆̅̂̄˿̉̓, ˿̈̆̅̂̓-

˾̖̊ ˹̒̈̅́̅̎˷̈̉̅̉̄̊̕ ˿̈̆̒̉˷̉˼̂̓̄̊̕ ̃˷̏˿̄̊. 

ˮ˷̈̉̅̉˷ ˿̈̆̒̉˷̄˿̀ ̄˷ ̉˷́̅̀ ̃˷̏˿̄˼ ̄˷̌̅˻˿̉-
̖̈ ˹ ˻˿˷̆˷˾̅̄˼ 15–30 ́˚̍, ˹ ̅̈̄̅˹̄̅̃ ˿̈̆̅̂̓-

˾̊˼̖̉̈ ̎˷̈̉̅̉˷ 20́˚̍. ˴̉̅̉ ̃˼̉̅˻ ̆̅˾˹̖̅̂˼̉ 
̊̃˼̄̓̏˿̉̓ ˹̇˼̖̃ ˿ ̈̉̅˿̃̅̈̉̓ ˿̈̆̒̉˷̄˿̀ ̄˷ 
̊̈̉˷̂̅̈̉̓. 

 

˩ ˷ ˸ ̂ ˿ ̍ ˷  1  

ВǽǳоǬоǹǢǳǴоǴǯǽǧ Ǫ ǳǴǢǯǦǢǲǴǯǽǧ ǵǳǴǢǭоǳǴǯǽǧ  
ǪǳǱǽǴǢǯǪȁ [6, 8] 

High frequency and standard fatigue testing 

К̅̂˿̎˼̈̉˹̅ 

̍˿́̂̅˹ 

В̒̈̅́˷̖  

̎˷̈̉̅̉˷ 20 ́˚̍ 

˨̉˷̄˻˷̇̉̄˷̖  

̎˷̈̉̅̉˷ 100 ˚̍ 

107 9 ̃˿̄̊̉ 1 ˻˼̄̓ 

109 14 ̎˷̈̅˹ 4 ̃˼̖̈̍˷ 

1010 6 ˻̄˼̀ 3 ˺̅˻˷ 

 

ˣ˼̉̅˻ ˹̒̈̅́̅̎˷̈̉̅̉̄̒̌ ̊̈̉˷̂̅̈̉̄̒̌ ˿̈-
̆̒̉˷̄˿̀, ̅̈̄̅˹˷̄̄̒̀ ̄˷ ˿̈̆̅̂̓˾̅˹˷̄˿˿ ̆̓˼-
˾̅̔̂˼́̉̇˿̎˼̈́˿̌ ̆̇˼̅˸̇˷˾̅˹˷̉˼̂˼̀, ́̅̉̅̇̒˼ 
̆̇˼̅˸̇˷˾̊̉̕ ̔̂˼́̉̇˿̎˼̈́˿˼ ̈˿˺̄˷̂̒ 20́˚̍ ˹ 

̃˼̌˷̄˿̎˼̈́˿˼ ́̅̂˼˸˷̄˿̖ ̉˷́̅̀ ˽˼ ̎˷̈̉̅̉̒ [3]. 

ˣ̒ ˿̈̆̅̂̓˾̅˹˷̂˿ ˹̒̈̅́̅̎˷̈̉̅̉̄̒˼ ˹̅̂̄̒ 

˸̅̂̓̏̅̀ ̃̅̐̄̅̈̉˿, ̎̉̅˸̒ ˹̒˾˹˷̉̓ ̊̈̉˷̂̅̈̉-
̄̅˼ ̇˷˾̇̊̏˼̄˿˼ ̃˷̉˼̇˿˷̂̅˹.  

˨˿̈̉˼̃˷ ˿̈̆̒̉˷̄˿̖ ̄˷ ̊̈̉˷̂̅̈̉̓ ˿̃˼˼̉ 
̈̂˼˻̊̐̕˿˼ ̅̈̄̅˹̄̒˼ ́̅̃̆̅̄˼̄̉̒ [13]: 

 ˚˼̄˼̇˷̉̅̇ ̃̅̐̄̅̈̉˿, ́̅̉̅̇̒̀ ̆̇˼̅˸̇˷-
˾̊˼̉ ̈˿˺̄˷̂ ̄˷̖̆̇˽˼̄˿̖ 50 ˿̂˿ 60 ˚̍ ˹ ˹̒̈̅-

́̅̎˷̈̉̅̉̄̒̀ 20 ́˚̍ ̔̂˼́̉̇˿̎˼̈́˿̀ ̈˿̄̊̈̅˿-

˻˷̂̓̄̒̀ ̈˿˺̄˷̂. 

 ˦̓˼˾̅̔̂˼́̉̇˿̎˼̈́˿̀ ̆̇˼̅˸̇˷˾̅˹˷̉˼̂̓, 

˹̅˾˸̊˽˻˷˼̃̒̀ ̈˿̂̅˹̒̃ ˺˼̄˼̇˷̉̅̇̅̃, ́̅̉̅̇̒̀ 

̆̇˼̅˸̇˷˾̊˼̉ ̔̂˼́̉̇˿̎˼̈́˿̀ ̈˿˺̄˷̂ ˹ ̆̇̅˻̅̂̓-

̄̒˼ ˹̒̈̅́̅̎˷̈̉̅̉̄̒˼ ˹̅̂̄̒ ˿ ̃˼̌˷̄˿̎˼̈́̊̕ 

˹˿˸̇˷̍˿̕ ̉˷́̅̀ ˽˼ ̎˷̈̉̅̉̒. 

  ˪̈̉̇̅̀̈̉˹̅ ˬ̅̇̄ (Horn), ́̅̉̅̇̅˼ ̊̈˿-

̂˿˹˷˼̉ ˹˿˸̇˷̍˿̕, ̆̅̈̉̊̆˷̐̊̕̕ ̅̉ ̆̇˼̅˸-

̇˷˾̅˹˷̉˼̖̂, ̎̉̅˸̒ ̆̅̂̊̎˿̉̓ ̉̇˼˸̊˼̃̊̕ ˷̃-

̆̂˿̉̊˻̊ ˻˼̋̅̇̃˷̍˿˿ ˹ ̈̇˼˻̄˼̀ ̎˷̈̉˿ ̅˸̇˷˾-
̍˷ [4]. 
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˧˿̈. 1. C˿̈̉˼̃˷ ˿̈̆̒̉˷̄˿̖ ̄˷ ̊̈̉˷̂̅̈̉̓ ˿ ̆̅̂˼ ̈̃˼̐˼̄˿̖ ̄˷̖̆̇˽˼̄˿̀ 

Fig. 1. Fatigue testing system and stress displacement field 
 

К˷́ ˹˿˻̄̅ ˿˾ ̇˿̈. 1, ̆̇˼̅˸̇˷˾̅˹˷̉˼̂̓ 
̄˷̖̆̇̃̊̕ ̈˹̖˾˷̄ ̈ ˿̈̉̅̎̄˿́̅̃ ̔̂˼́̉̇˿̎˼̈́̅˺̅ 

̉̅́˷ ˿ ˹̅˾˸̊˽˻˷˼̉ ˷́̊̈̉˿̎˼̈́˿̀ ̈˿˺̄˷̂ ̉̅̀ ˽˼ 
̎˷̈̉̅̉̒. ˥˻̄˷́̅, ̆̅̈́̅̂̓́̊ ˷̃̆̂˿̉̊˻˷ ̔̉̅˺̅ 

˻˹˿˽˼̄˿̖ ̅̎˼̄̓ ̃˷̂˷, ˬ̅̇̄ ̄̊˽˼̄, ̎̉̅˸̒ ̊˹˼-
̂˿̎˿̉̓ ˷̃̆̂˿̉̊˻̊ [7]. ˤ˷ ́̅̄̍˼ ˬ̅̇̄˷, ̄˷˾˹˷̄-

̄̅˺̅ B ̄˷ ̇˿̈. 1, ̆̇˿́̇˼̆̂˼̄ ̅˸̇˷˾˼̍. ˚̇˷̋˿́ 

̈̃˼̐˼̄˿̖ ˿ ̆˼̇˼̇˷̈̆̇˼˻˼̂˼̄˿̖ ̄˷̖̆̇˽˼̄˿̀ ̆̅ 

˹̈˼̀ ̔̉̅̀ ̈˿̈̉˼̃˼ ̆̇˼˻̈̉˷˹̂˼̄ ˻̖̂ ̈̂̊̎˷̖, ́̅-

˺˻˷ ˹̉̅̇̅̀ ́̅̄˼̍ ̅˸̇˷˾̍˷ A ̈˹̅˸̅˻˼̄. ˮ̉̅˸̒ 

˿̃˼̉̓ ̆˿́ ̄˷̖̆̇˽˼̄˿̖ ˹ ̍˼̄̉̇˼ ̅˸̇˷˾̍˷, ˿ ̈̅-

̅̉˹˼̉̈̉˹̊̐̊̕̕ ̊˾̂̅˹̊̕ ̉̅̎́̊, ̅̉̇˷˽˷˼̃̊̕ ̄˷ 
̔̆̇̕˼ ̈̃˼̐˼̄˿̖, ̅˸̇˷˾˼̍ ˻̅̂˽˼̄ ˿̃˼̉̓ ̈̉̇̅˺̅ 

̅̆̇˼˻˼̂˼̄̄̊̕ ˻̂˿̄̊, ́̅̉̅̇˷̖ ̃̅˽˼̉ ˸̒̉̓ ̇˷̈-
̈̎˿̉˷̄˷ ̈ ˿̈̆̅̂̓˾̅˹˷̄˿˼̃ ̉˼̅̇˿˿ ̇˼˾̅̄˷̄̈˷.  

˥˸̇˷˾˼̍, Horn ˿ ̆̇˼̅˸̇˷˾̅˹˷̉˼̂̓ ̅˸̇˷˾̊̉̕ 
̃˼̌˷̄˿̎˼̈́̊̕ ̇˼˾̅̄˷̄̈̄̊̕ ̈˿̈̉˼̃̊ ̈ ̎˼̉̒̇̓-
̖̃ ̊˾̂˷̃˿ ̄˷̖̆̇˽˼̄˿̖ (̄̊̂˼˹̅˼ ̄˷̖̆̇˽˼̄˿˼) ˿ 

̉̇˿ ̊˾̂˷ ̈̃˼̐˼̄˿̖ (̄̊̂˼˹̅˼ ̈̃˼̐˼̄˿˼) ̆̇˿ 

̈̅˸̈̉˹˼̄̄̅̀ ̎˷̈̉̅̉˼ 20 ́˚̍ [14]. К˷́ ˹˿˻̄̅ ˿˾ 
̇˿̈̊̄́˷ 1, ̃˷́̈˿̃˷̂̓̄̅˼ ̄˷̖̆̇˽˼̄˿˼ ̄˷̌̅˻˿̉-
̖̈ ˹ ̍˼̄̉̇˼ ̅˸̇˷˾̍˷, ́̅̉̅̇̅˼ ̈̅̅̉˹˼̉̈̉˹̊˼̉ ̅˻-

̄̅̃̊ ˿˾ ̊˾̂̅˹ ̈̃˼̐˼̄˿̖, ˷ ̈̃˼̐˼̄˿˼ ˻̅̈̉˿˺˷˼̉ 

̃˷́̈˿̃̊̃˷ ̄˷ ́̅̄̍˷̌ ̅˸̇˷˾̍˷ (̉̅̎́˿ А ˿ B). 

В̒̏˼̊́˷˾˷̄̄̒˼ ̉̇˿ ̎˷̈̉˿ ̄˼̅˸̌̅˻˿̃̒ ˻̖̂ 

˹̅̈̆̇̅˿˾˹˼˻˼̄˿̖ ˹̒̈̅́̅̎˷̈̉̅̉̄̅̀ ̊̈̉˷̂̅̈̉̄̅̀ 

̄˷˺̇̊˾́˿. ˛̇̊˺˿˼ ́̅̃̆̅̄˼̄̉̒ ˿̈̆̒̉˷̉˼̂̓̄̅̀ 

̃˷̏˿̄̒ ˻̖̂ ˹̒̈̅́̅̎˷̈̉̅̉̄̒̌ ̊̈̉˷̂̅̈̉̄̒̌ ˿̈-
̆̒̉˷̄˿̀ ̃̅˺̊̉ ˹́̂̎̕˷̉̓ ˹ ̈˼˸̖ [10]: 

 ̈˿̈̉˼̃̒ (˷̃̆̂˿̉̊˻˷ ˿ ˸̂̅́˿ ̊̆̇˷˹̂˼-
̄˿̖, ̈̎˼̉̎˿́ ̍˿́̂̅˹, ̅̈̍˿̂̂̅˺̇˷̋ ˿ ̉. ˻.)  

 ˿˾̃˼̇˿̉˼̂̓̄̒˼ ̈˿̈̉˼̃̒ (˻˷̉̎˿́ ̆˼̇˼-
̃˼̐˼̄˿̖, ˹˿˻˼̅́˷̃˼̇˷).  

В̅ ˹̇˼̖̃ ˹̒̈̅́̅̎˷̈̉̅̉̄̒̌ ˿̈̆̒̉˷̄˿̀ ̄˷ 

̊̈̉˷̂̅̈̉̓ ˿˾-˾˷ ˹̂˿̖̄˿̖ ˹̄̊̉̇˼̄̄˼˺̅ ̉̇˼̄˿̖ 

̅˸̇˷˾̍˷ ̉˼̃̆˼̇˷̉̊̇˷ ̃̅˽˼̉ ˾̄˷̎˿̉˼̂̓̄̅ ̊˹˼-
̂˿̎˿̖̉̓̈. ˴̉̅ ̆̅˹̂˿̖˼̉ ̄˷ ̊̈̉˷̂̅̈̉̄̅˼ ̆̅˹˼-
˻˼̄˿˼ ˿̈̆̒̉˷̉˼̂̓̄̅˺̅ ̃˷̉˼̇˿˷̂˷. ˦̅̔̉̅̃̊ ̅˸-

̇˷˾˼̍ ̈̂˼˻̊˼̉ ̅̌̂˷˽˻˷̉̓ ̎˿̈̉̒̃ ˿ ̈̊̌˿̃ ̈˽˷-
̉̒̃ ˹̅˾˻̊̌̅̃. ˛̖̂ ̃˷́̈˿̃˷̂̓̄̅˺̅ ̅̌̂˷˽˻˷̕-

̐˼˺̅ ̔̋̋˼́̉˷ ̄˼̅˸̌̅˻˿̃̅ ̊̈̉˷̄̅˹˿̉̓ ̇˼˺̊̂˿-

̇̊˼̃̅˼ ̈̅̆̂̅ [15].  

˪̈̉˷̄̅˹́˷, ̆̇˼˻̈̉˷˹̂˼̄̄˷̖ ̄˷ ̇˿̈. 1, ̆̅˾-
˹̖̅̂˼̉ ̆̇̅˹̅˻˿̉̓ ˿̈̆̒̉˷̄˿̖ ̄˷ ̊̈̉˷̂̅̈̉̓ ̈ 
́̅̔̋̋˿̍˿˼̄̉̅̃ ˷̈˿̃̃˼̉̇˿˿ ̍˿́̂˷ R = –1. 

˛̖̂ ̉̅˺̅ ̎̉̅˸̒ ̆̅̂̊̎˿̉̓ ˻̇̊˺̅˼ ̅̉̄̅̏˼̄˿˼ 
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̄˷˺̇̊˾́˿ ˻̅̆̅̂̄˿̉˼̂̓̄̒̀ ˬ̅̇̄, ˿̄˻˼̄̉˿̎̄̒̀ 

̆˼̇˹̅̃̊, ̆̇˿́̇˼̆̂˼̄ ́ ̄˿˽̄˼̀ ̎˷̈̉˿ ̅˸̇˷˾̍˷ 
[2]. ˞˷̉˼̃ ́ ̅˸̇˷˾̍̊ ̆̇˿́̂˷˻̒˹˷˼̖̉̈ ̇˷̖̈̉˺˿-

˹˷̐̕˼˼ ̆̇˼˻˹˷̇˿̉˼̂̓̄̅˼ ̄˷̖̆̇˽˼̄˿˼, ˾˷̉˼̃ 

˻̅˸˷˹̖̂̉̕ ˹̒̈̅́̅̎˷̈̉̅̉̄̊̕ ̄˷˺̇̊˾́̊.  

˦̇̅˺̇˼̈̈ ˹ ̅˸̂˷̈̉˿ ˹̒̈̅́̅̎˷̈̉̅̉̄̒̌ ̊̈̉˷-
̂̅̈̉̄̒̌ ˿̈̆̒̉˷̄˿̀, ̄˷˸̂̕˻˷˼̃̒̀ ˹ ̉˼̎˼̄˿˼ 
̆̅̈̂˼˻̄˿̌ ˻˹̊̌ ˻˼̖̈̉˿̂˼̉˿̀, ̆̅˾˹̅̂˿̂ ̆̇̅˹̅-

˻˿̉̓ ˿̈̆̒̉˷̄˿̖ ̄˷ ̊̈̉˷̂̅̈̉̓ ̈ ̆˼̇˼̃˼̄̄̅̀ ˷̃-

̆̂˿̉̊˻̅̀ ̄˷˺̇̊˾́˿ ̆̇˿ ̇˷˾̂˿̎̄̒̌ ̉˼̃̆˼̇˷̉̊-
̇˷̌ ˿ ˹ ̇˷˾̂˿̎̄̒̌ ̈̇˼˻˷̌. В ˻̅̆̅̂̄˼̄˿˼ ́ ̔̉̅-

̃̊, ˿̈̆̅̂̓˾̖̊ ˹̒̈̅́̅̎˷̈̉̅̉̄̊̕ ̉˼̌̄˿́̊, ̉˼-
̆˼̇̓ ̃̅˽̄̅ ̅̍˼̄˿̉̓ ̊̈̉˷̂̅̈̉̄̒˼ ̈˹̅̀̈̉˹˷ ̃˷-
̉˼̇˿˷̂̅˹ ̈ ̉̅̎́˿ ˾̇˼̄˿̖ ́̇̊̎˼̄˿̖ ˿ ˿˾˺˿˸˷ [9]. 

В ˻˷̄̄̅̀ ̇˷˸̅̉˼ ˸̒̂˿ ˿̈̆̒̉˷̄̒ ̄˷ ˹̒̈̅́̅-

̎˷̈̉̅̉̄̊̕ ̊̈̉˷̂̅̈̉̓ ̅˸̇˷˾̍̒ ̈̂˼˻̊̐̕˿̌ ̃˷̉˼-
̇˿˷̂̅˹: ̉˿̉˷̄̅˹̒̀ ̈̆̂˷˹ Ti6Al4V, ˷̂̃̕˿̄˿˼˹̒̀ 

̈̆̂˷˹ ˛16, ̄˿́˼̂˼˹̒˼ ̈̆̂˷˹̒ Udimet 500, Inconel 

718 ˿ ̅̉˼̎˼̈̉˹˼̄̄̒̀ ˴˦202 (ˬˤ67ˣВ˩˵).  

˨̆̂˷˹̒ Ti6Al4V ˿ ̈̆̂˷˹ ˛16 ̏˿̇̅́̅ ˿̈̆̅̂̓-
˾̖̊̉̈̕ ˻̖̂ ́̅̇̆̊̈̄̒̌ ˻˼̉˷̂˼̀ ˹ ˷̔̇̅́̅̈̃˿̎˼-
̈́̅̀ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿ [5], ˷ ̄˿́˼̂˼˹̒˼ ̈̆̂˷˹̒ 

Udimet 500, Inconel 718 ˿ ˴˦202 ̆̇˿̃˼̖̖̄̉̈̕ 

˻̖̂ ̂̅̆˷̉̅́ ˺˷˾̅̉̊̇˸˿̄̄̒̌ ˻˹˿˺˷̉˼̂˼̀. 

ǒǧǩǵǭǾǴǢǴǽ Ǫ обǳǵǨǦǧǯǪǧ 

˧˼˾̊̂̓̉˷̉̒ ̆̅́˷˾̒˹˷̉̕, ̎̉̅ ̄˼́̅̉̅̇̒˼ ̃˷-
̉˼̇˿˷̂̒ ̈̅̌̇˷̖̄̉̕ ̆̇˼˻˼̂ ̊̈̉˷̂̅̈̉˿ ̉˷́˿̃ 

˽˼, ́˷́ ̆̇˿ ̎˿̈̂˼ ̍˿́̂̅˹ 106–107, ˹ ̉̅ ˹̇˼̖̃ 

́˷́ ˸̅̂̓̏˿̄̈̉˹̅ ˻̇̊˺˿̌ ̄˼ ̖̆̇̅˹̖̂̉̕ ̉˷́˿̌ 
̈˹̅̀̈̉˹, ˻˼̃̅̄̈̉̇˿̖̇̊ ̆̅̈̉˼̆˼̄̄̅˼ ̈̄˿˽˼̄˿˼ 
̊̈̉˷̂̅̈̉̄̅̀ ̆̇̅̎̄̅̈̉˿, ́̅˺˻˷ ̎˿̈̂̅ ̍˿́̂̅˹ 

˻̅̈̉˿˺˷˼̉ ̊̇̅˹̖̄ 109 .  

˛̖̂ ̃̄̅˺˿̌ ̃˷̉˼̇˿˷̂̅˹ ˿ ́̅̃̆̅̄˼̄̉̅˹, ̈̅-

̈̉˷˹̖̂̐̕˿̌ ˹˷˽̄̒˼ ̅̉˹˼̉̈̉˹˼̄̄̒˼ ̊˾̂̒ ˹ 
˷˹˿˷̈̉̇̅˼̄˿˿ ˿ ˽˼̂˼˾̄̅˻̅̇̅˽̄̅̃ ̉̇˷̄̈̆̅̇̉˼, 
̊̈̉˷̂̅̈̉̄̅˼ ̇˷˾̇̊̏˼̄˿˼ ̆̇̅˿̈̌̅˻˿̉ ˹ ˻˿˷̆˷˾̅̄˼ 
˸̅̂˼˼ 107 ̍˿́̂̅˹ ̄˷˺̇̊˾́˿, ́̅̉̅̇̒̀ ̄˷˾̒˹˷˼̖̉̈ 

˻˿˷̆˷˾̅̄̅̃ ̊̈̉˷̂̅̈̉˿ ̈ ˹̒̈̅́˿̃ ̎˿̈̂̅̃ ̍˿́̂̅˹. 

ǒǧǩǵǭǾǴǢǴǽ ǪǳǱǽǴǢǯǪǫ обǲǢǩǸоǤ  
Ǫǩ ǴǪǴǢǯоǤǽǷ Ǫ ǢǭȀмǪǯǪǧǤǽǷ ǳǱǭǢǤоǤ 

˩˿̉˷̄̅˹̒˼ ̈̆̂˷˹̒ ˿˺̇˷̉̕ ̅̎˼̄̓ ˹˷˽̄̊̕ 

̇̅̂̓ ˹ ˷̔̇̅́̅̈̃˿̎˼̈́̅̀ ̆̇̅̃̒̏̂˼̄̄̅̈̉˿, 

˻̖̂ ́̅̉̅̇̅̀ ̌˷̇˷́̉˼̇̄̒ ˹̒̈̅́˿˼ ̎˷̈̉̅̉̒ 

̄˷˺̇̊˽˼̄˿̖ ˻˼̉˷̂˼̀. ˧˷̈̈̃̅̉̇˿̃ ˹ ́˷̎˼̈̉˹˼ 

̆̇˿̃˼̇˷, ˿̈̆̒̉˷̄˿˼ ̉˿̉˷̄̅˹̅˺̅ ̈̆̂˷˹˷ 

Ti6Al4V, ́̅̉̅̇̅˼ ˸̒̂̅ ˹̒̆̅̂̄˼̄̅ ̄˷ ̎˷̈̉̅̉˼ 

20́˚̍ c ́̅̔̋̋˿̍˿˼̄̉̅̃ ˷̈˿̃̃˼̉̇˿˿ ̍˿́̂˷ 

r = –1. ˧˼˾̊̂̓̉˷̉̒ ̆̇˼˻̈̉˷˹̂˼̄̒ ̄˷ ̇˿̈. 2 

˹̃˼̈̉˼ ̈ ˻̅̆̅̂̄˿̉˼̂̓̄̒̃˿ ˻˷̄̄̒̃˿, ̆̅̂̊-

̎˼̄̄̒̃˿ ˹ ˻̇̊˺˿̌ ̂˷˸̅̇˷̉̅̇˿̖̌ ̆̇˿ ˿̈̆̒̉˷-

̄˿̖̌ ̄˷ ̊̇̅˹̄˼ 20 ˿ 100 ˚̍ [12]. ˣ̅˽̄̅ ̊˹˿-

˻˼̉̓, ̎̉̅ ̊̈̉˷̂̅̈̉̄˷̖ ̌˷̇˷́̉˼̇˿̈̉˿́˷ ̈̆̂˷-

˹˷ Ti6Al4V ˹ ̇˼˽˿̃˼ ˹̒̈̅́̅̎˷̈̉̅̉̄̒̌ ˿̈̆̒-

̉˷̄˿̀ ˹̒̏˼, ̎˼̃ ̆̇˿ ˿̈̆̒̉˷̄˿̖̌ ̄˷ ˸̅-

̂˼˼ ̄˿˾́˿̌ ̎˷̈̉̅̉˷̌ (20 ˿ 100 ˚̍). К̇̅̃˼ ̉̅-

˺̅, ̄˷ ̇˿̈. 2 ̆̅́˷˾˷̄̅, ̎̉̅ ̊̈̉˷̂̅̈̉̄˷̖ ̆̇̅̎-

̄̅̈̉̓ ̃˷̉˼̇˿˷̂̅˹ ̄˼ ̈˿̂̓̄̅ ̊̌̊˻̏˷˼̖̉̈ ̈ ̊˹˼-

̂˿̎˼̄˿˼̃ ́̅̂˿̎˼̈̉˹˷ ̍˿́̂̅˹ ˹̅ ˹̇˼̖̃ ˿̈̆̒-

̉˷̄˿̀ ˹ ˻˿˷̆˷˾̅̄˼ ˹̒̈̅́˿̌ ̎˷̈̉̅̉ (108–109 

̍˿́̂̅˹). 

И˾ ̇˿̈. 3 ˹˿˻̄̅, ̎̉̅ ̆̇˿ ̎˷̈̉̅̉˷̌ ̄˿˽˼ 
100˚̍ ̆̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿ ̊̃˼̄̓̏˷˼̖̉̈ ̈ ̇̅-

̈̉̅̃ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖, ˷ ̆̇˿ ̎˷̈̉̅̉˷̌ ˸̅̂˼˼ 
100˚̍, ̄˷̅˸̅̇̅̉, ˹̅˾̇˷̈̉˷˼̉.  

˦̇˿̃˼̇ ˼̐˼ ̅˻̄̅˺̅ ̈̆̂˷˹˷, ̆̇˿̃˼̖̄˼̃̅˺̅ 

˻̖̂ ́̅̇̆̊̈̄̒̌ ˻˼̉˷̂˼̀ ˹ ˷˹˿˷̍˿˿, – ˻̇̕˷̂̕-

̃˿̄˿̀ ˛16. ˧˼˾̊̂̓̉˷̉̒ ˿̈̆̒̉˷̄˿̀ ̆̇˼˻̈̉˷˹-

̂˼̄̒ ̄˷ ̇˿̈. 4.  

˦̇˿ ̆˼̇˼̌̅˻˼ ̅̉ ̈̇˼˻̄˿̌ ́ ˹˼̈̓̃˷ ̄˿˾́˿̃ 

̎˷̈̉̅̉˷̃ ̄˷˺̇̊˽˼̄˿̖ ̄˷˸̂̕˻˷˼̖̉̈ ̈̊̐˼-

̈̉˹˼̄̄̅˼ ̈̄˿˽˼̄˿˼ ˻̅̂˺̅˹˼̎̄̅̈̉˿ ˿ ̆̇˼˻˼̂̅˹ 

˹̒̄̅̈̂˿˹̅̈̉˿, ́˷́ ˹˿˻̄̅ ˿˾ ́̇˿˹̒̌ ̊̈̉˷̂̅-

̈̉˿ ̄˷ ̇˿̈. 4. В˿˻̄̅, ̎̉̅ ̈̄˿˽˼̄˿˼ ̎˷̈̉̅̉̒ ̅̉ 
4000 ˻̅ 7 ̍˿́̂̅˹ ˹ ̃˿̄̊̉̊ ̆̇˿˹̅˻˿̉ ́ ̊̃˼̄̓-

̏˼̄˿̕ ˻̅̂˺̅˹˼̎̄̅̈̉˿ ˹ 4–8 ̇˷˾ (̆̇˿ ̄˷̖̆̇-

˽˼̄˿˿  = 20–24 ́˺̈/̃̃2) ˿ ̊̃˼̄̓̏˼̄˿̕ 

̆̇˼˻˼̂˷ ˹̒̄̅̈̂˿˹̅̈̉˿ ̄˷ 10–20 %. 

ˤ˿́˼̂˼˹̒˼ ̈̆̂˷˹̒ ̏˿̇̅́̅ ˿̈̆̅̂̓˾̊̉̕-
̖̈ ˻̖̂ ˿˾˺̅̉̅˹̂˼̄˿̖ ̂̅̆˷̉̅́ ˺˷˾̅˹̒̌ ̉̊̇-

˸˿̄, ̆̅̔̉̅̃̊ ̇˷̈̈̃̅̉̇˼̄˿˼ ˹̂˿̖̄˿̖ ˹̒̈̅́̅-

̎˷̈̉̅̉̄̅˺̅ ̄˷˺̇̊˽˼̄˿̖ ̄˷ ̌˷̇˷́̉˼̇˿̈̉˿-

́˿ ̔̉˿̌ ̈̆̂˷˹̅˹ ̆̇˼˻̈̉˷˹̖̂˼̉ ̆̇˷́̉˿̎˼̈́˿̀ 

˿̄̉˼̇˼̈. И˾ ̇˿̈. 5 ˹˿˻̄̅, ̎̉̅ ̆̇˼˻˼̂ ˹̒̄̅̈-

̂˿˹̅̈̉˿ ̈̆̂˷˹˷ ˪˻˿̃˼̉ 500 ̊̃˼̄̓̏˷˼̖̉̈ 

̄˷ 50 % ̆̇˿ ̊˹˼̂˿̎˼̄˿˿ ̎˿̈̂˷ ̍˿́̂̅˹ ̈ 106 

˻̅ 1010.  
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 ˧˿̈. 2. S-N ˻̖̂ ̈̆̂˷˹˷ Ti6Al4V 

Fig. 2. S-N for alloy Ti6Al4V 

 
 

˧˿̈. 3. ˞˷˹˿̈˿̃̅̈̉̓ ̈̅̆̇̅̉˿˹̂˼̄˿̖ ̊̈̉˷̂̅̈̉˿ ̈̆̂˷˹˷ Ti6Al4V ̅̉ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ 

Fig. 3. The dependence of the fatigue resistance of the alloy Ti6Al4V from the frequency of loading 

 
 

˧˿̈. 4. К̇˿˹̒˼ ̊̈̉˷̂̅̈̉˿ ˻̖̂ ̈̆̂˷˹̅˹ ̃˷̇́˿ ˛16 

Fig. 4. Fatigue curves for alloys grade D16 
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2.2. ǒǧǩǵǭǾǴǢǴǽ ǪǳǱǽǴǢǯǪǫ обǲǢǩǸоǤ Ǫǩ ǯǪǬǧǭǧǤǽǷ ǳǱǭǢǤоǤ 

 
˧˿̈. 5. К̇˿˹̒˼ ̊̈̉˷̂̅̈̉˿ ˻̖̂ ̈̆̂˷˹̅˹ ̃˷̇́˿ ˪˻˿̃˼̉ 500 

Fig. 5. S-N fatigue curves for alloys of the brand Udimet 500 alloy 

 ˧˿̈. 6. К̇˿˹̒˼ ̊̈̉˷̂̅̈̉˿ ̄˿́˼̂˼˹̅˺̅ ̈̆̂˷˹˷ Inconel 718 

Fig. 6. Fatigue Curves Inconel 718 Nickel Alloy 
 

К̇̅̃˼ ̉̅˺̅, ˹ ̅̉̂˿̎˿˼ ̅̉ ̅˸̇˷˾̍̅˹ ˿˾ ˻̇̊˺˿̌ 
̈̆̂˷˹̅˹, ˿̈̆̒̉˷̄̄̒̌ ˹ ˻˷̄̄̅̃ ˿̈̈̂˼˻̅˹˷̄˿˿, 

̆̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿ ́̅̉̅̇̒̌ ̆̅˹̒̏˷˼̖̉̈ ̈ 
̇̅̈̉̅̃ ̎˷̈̉̅̉̒, ̈̆̂˷˹ ˪˻˿̃˼̉ 500 ̆̅́˷˾˷̂ ̄˼-
́̅̉̅̇̅˼ ̊̃˼̄̓̏˼̄˿˼ (̄˷ 6 %) ̆̇˼˻˼̂˷ ˹̒̄̅̈̂˿-

˹̅̈̉˿ ˹ ˻˿˷̆˷˾̅̄˼ 106–107 ̍˿́̂̅˹ ̆̇˿ ̊˹˼̂˿̎˼-
̄˿˿ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ 20 ˚̍ ˻̅ 20 ́˚̍. ˥˻̄˷-
́̅ ̔̉̅ ̊̃˼̄̓̏˼̄˿˼ ̈̅̆̅̈̉˷˹˿̃̅ ̈̅ ̈̉˷̉˿̈̉˿̎˼-
̈́̅̀ ̄˼̅̆̇˼˻˼̂˼̄̄̅̈̉̓̕-̆̅˺̇˼̏̄̅̈̉̓̕ ̆̇˿ 

˿̈̆̒̉˷̄˿̖̌, ˿ ˹̂˿̖̄˿˼ ̎˷̈̉̅̉̒ ˿̈̆̒̉˷̄˿̖ ̄˷ 

̆̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿ ˸̒̂̅ ̆̇˿˾̄˷̄̅ ̄˼̈̊̐˼-
̈̉˹˼̄̄̒̃ ˻̖̂ ̔̉̅˺̅ ̃˷̉˼̇˿˷̂˷. 

И˾ ̇˿̈. 7 ̃̅˽̄̅ ˹˿˻˼̉̓, ̎̉̅ ̈ ̊˹˼̂˿̎˼̄˿˼̃ 

̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ ̆̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿ 

̈̆̂˷˹˷ Inconel 718 ̃̅̄̅̉̅̄̄̅ ˹̅˾̇˷̈̉˷˼̉. Ӥ-
̆̒̉˷̄˿˼ Inconel 718 ̄˷ ̊̈̉˷̂̅̈̉̓ ̆̇̅˹̅˻˿̂̅̈̓ ̈ 
́̅̔̋̋˿̍˿˼̄̉̅̃ ˷̈˿̃̃˼̉̇˿˿ ̍˿́̂˷ R = –1. ˧˼-
˾̊̂̓̉˷̉̒, ̆̇˼˻̈̉˷˹̂˼̄̄̒˼ ̄˷ ̇˿̈. 6, ̆̅́˷˾̒˹˷-
̉̕, ̎̉̅ ̆̇˿ ˹̒̈̅́̅̎˷̈̉̅̉̄̅̃ ̄˷˺̇̊˽˼̄˿˿ ̊̈̉˷-
̂̅̈̉̄̅˼ ̇˷˾̇̊̏˼̄˿˼ ̅˸̇˷˾̍˷ ̄˼ ̆̇̅˿̈̌̅˻˿̂̅ 
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˻˷˽˼ ̆̇˿ 109 ̍˿́̂˷̌, ˼̈̂˿ ̃˷́̈˿̃˷̂̓̄˷̖ ˷̃-

̆̂˿̉̊˻˷ ̄˷̖̆̇˽˼̄˿̖ ˸̒̂˷ ̃˼̄̓̏˼ 530 ˣ˦˷. 
˥˻̄˷́̅ ̈̂˼˻̊˼̉ ̅̉̃˼̉˿̉̓, ̎̉̅ ̆̇˿ ˸̅̂˼˼ ̄˿˾́˿̌ 
̎˷̈̉̅̉˷̌ ̄˷˺̇̊˽˼̄˿̖ ̊̈̉˷̂̅̈̉̄̅˼ ̇˷˾̇̊̏˼̄˿˼ 
̆̇̅˿˾̅̏̂̅ ˾˷ ̆̇˼˻˼̂˷̃˿ 107 ̍˿́̂̅˹ ̄˷˺̇̊˾́˿. 

˴̉̅ ̊́˷˾̒˹˷˼̉ ̄˷ ̉̅, ̎̉̅ ̉̇˷˻˿̍˿̅̄̄̅˼ ̅̆̇˼˻˼-
̂˼̄˿˼ ̆̇˼˻˼̂˷ ̊̈̉˷̂̅̈̉˿ (̆̅˻ ́̅̉̅̇̒̃ ̆̅̄˿̃˷-
˼̖̉̈ ̃˷́̈˿̃˷̂̓̄̒̀ ̊̇̅˹˼̄̓ ˷̃̆̂˿̉̊˻̒ ̄˷̖̆̇-

˽˼̄˿̖, ̆̇˿ ́̅̉̅̇̅̃ ̃˷̉˼̇˿˷̂ ˹̒˻˼̇˽˿˹˷˼̉ 107 

̍˿́̂̅˹) ̄˼̆̇˿̃˼̄˿̃̅ ˻̖̂ ˻˷̄̄̅˺̅ ̈̆̂˷˹˷, ˼̈̂˿ 

̇˼̈̊̇̈ ˻˼̉˷̂˿ ̆̇˼˹̒̏˷˼̉ 107 ̍˿́̂̅˹. ˦̇˿ ˹̒-

̈̅́̅̎˷̈̉̅̉̄̒̌ ˿̈̆̒̉˷̄˿̖̌ ̊̈̉˷̂̅̈̉̄̒˼ ̉̇˼-
̐˿̄̒ ̈̅˾˻˷̖̉̈̕ ˿˾ ̆̅̂̅̈ ̈́̅̂̓˽˼̄˿̖ ̄˼˾˷˹˿-

̈˿̃̅ ̅̉ ̊̇̅˹̖̄ ̄˷̖̆̇˽˼̄˿̖. В ̃˼̈̉˼ ́̅̄̍˼̄-

̉̇˷̍˿˿ ̄˷̖̆̇˽˼̄˿̖ ˹̅˾̄˿́˷̉̕ ̆̊̎́˿ ̂˿̄˿̀ 

̈́̅̂̓˽˼̄˿̖ ˹ ˹˿˻˼ ̊̈̅˹, ̆̅ ̅˻̄̅̃̊ ˿˾ ́̅̉̅̇̒̌ 
̅˸̇˷˾̊˼̖̉̈ ̄˷̎˷̂̓̄˷̖ ̉̇˼̐˿̄˷ [15]. В ́̅̄̍˼ ˼˼ 
˹̅˾̄˿́˷̉̕ ̄̅˹̒˼ ̆̊̎́˿ ̈́̅̂̓˽˼̄˿̖. ˧˷˾˹˿˹˷-
̖̈̓ ̆̅ ̅˻̄̅̃̊ ˿˾ ̄˿̌, ̉̇˼̐˿̄˷ ˻˼̂˷˼̉ ̆˼̇˹̒̀ 

˾˿˺˾˷˺. А̄˷̂˿˾ ˿˾̂̅̃̅˹ ̄˷̉̊̇̄̒̌ ˿˾˻˼̂˿̀ ̆̅́˷-
˾̒˹˷˼̉, ̎̉̅ ̇˷̖̈̈̉̅̄˿˼ ̃˼˽˻̊ ̂˿̄˿̖̃˿ ̋̇̅̄̉˷ 
̊̈̉˷̂̅̈̉̄̅̀ ̉̇˼̐˿̄̒ ˹ ̅˻̄˿̌ ̈̂̊̎˷̖̌ ̊˹˼̂˿̎˿-

˹˷˼̖̉̈ ̈ ̇̅̈̉̅̃ ˻̂˿̄̒ ̉̇˼̐˿̄̒, ˹ ˻̇̊˺˿̌ ̈̂̊-
̎˷̖̌ ̅̈̉˷ё̖̉̈ ̖̆̅̈̉̅̄̄̒̃, ˷ ˿̄̅˺˻˷ ̔̉̅ ̇˷̈̈̉̅-

̖̄˿˼ ˻˷˽˼ ̊̃˼̄̓̏˷˼̖̉̈. ˤ˷ ̇˿̈. 6 ̇˼˾̊̂̓̉˷̉̒ 

˻˷̄̒ ˹ ̈̇˷˹̄˼̄˿˿ ̈ ̉̇˷˻˿̍˿̅̄̄̒̃ ̄˿˾́̅̎˷-
̈̉̅̉̄̒̃ ˿̈̆̒̉˷̄˿˼̃ ̉̅˺̅ ˽˼ ̃˷̉˼̇˿˷̂˷, ́̅̉̅-

̇̅˼ ˻˷˼̉ ˸̅̂˼˼ ̄˿˾́˿˼ ˾̄˷̎˼̄˿̖ ̆̇˼˻˼̂˷ ̊̈̉˷̂̅-

̈̉˿ ̆̅ ̈̇˷˹̄˼̄˿̕ ̈ ˹̒̈̅́̅̎˷̈̉̅̉̄̒̃˿ ˿̈̆̒-

̉˷̄˿̖̃˿. 

 
˧˿̈. 7. ˞˷˹˿̈˿̃̅̈̉̓ ̆̇˼˻˼̂˷ ˹̒̄̅̈̂˿˹̅̈̉˿ ̈̆̂˷˹˷ Inconel 718 ̅̉ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ 

Fig. 7. The dependence of the fatigue resistance of the alloy Inconel 718 from the frequency of loading 

 
˧˿̈. 8. К̇˿˹̒˼ ̊̈̉˷̂̅̈̉˿ ̈̆̂˷˹˷ ˴˦202 

Fig. 8. S-N EP202 alloy fatigue curves 
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f, ˚̍ 
 

˧˿̈. 9. ˞˷˹˿̈˿̃̅̈̉̓ ̈̅̆̇̅̉˿˹̂˼̄˿̖ ̊̈̉˷̂̅̈̉˿ ̈̆̂˷˹˷ ̈̆̂˷˹˷ ˴˦202 ̅̉ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ 

Fig. 9. The dependence of the fatigue resistance of the alloy of the alloy EP202 on the frequency of loading 

 

Ӥ̆̒̉˷̄˿̖ ̈̆̂˷˹˷ ˴˦202 ̆̇̅˹̅˻˿̂˿̈̓ 

̆̇˿ ̈˿̃̃˼̉̇˿̎̄̒̌ (R = –1) ˿ ˷̈˿̃̃˼̉̇˿̎-

̄̒̌ ̍˿́̂˷̌ (R = 0 ˿ 0,5) ̅̈˼˹̅˺̅ ̄˷˺̇̊˽˼̄˿̖ 

̄˷ ˺̂˷˻́˿̌ ̅˸̇˷˾̍˷̌ ˿ ̅˸̇˷˾̍˷̌ ̈ ́̅̄̍˼̄̉̇˷-

̉̅̇̅̃ ̄˷̖̆̇˽˼̄˿̀. ˦̇˿ ̈˿̃̃˼̉̇˿̎̄̒̌ ̍˿́-

̂˷̌ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ ̈̅̈̉˷˹̖̂̂˿ 35, 200, 

˿ 10000 ˚̍, ̆̇˿ ˷̈˿̃̃˼̉̇˿̎̄̒̌ ̍˿́̂˷̌ 35, 200 

˿ 10000˚̍.  

˧˼˾̊̂̓̉˷̉̒ ̊̈̉˷̂̅̈̉̄̒̌ ˿̈̆̒̉˷̄˿̀ ̈̆̂˷˹˷ 

˴˦202 ̆̇˿˹˼˻˼̄̒ ̄˷ ̇˿̈. 8 ˿ 9. ˨ ̊˹˼̂˿̎˼̄˿˼̃ 

̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ ˹̅ ˹̈˼̃ ˿̈̈̂˼˻̅˹˷̄̄̅̃ 

˻˿˷̆˷˾̅̄˼ ̎˷̈̉̅̉ ˿ ́̅̔̋̋˿̍˿˼̄̉̅˹ ˷̈˿̃̃˼̉-
̇˿˿ ̍˿́̂̅˹ ̅̉̃˼̎˷˼̖̉̈ ̃̅̄̅̉̅̄̄̅˼ ̆̅˹̒̏˼-
̄˿˼ ̆̇˼˻˼̂̅˹ ˹̒̄̅̈̂˿˹̅̈̉˿ ̄˷ ̅˻˿̄˷́̅˹̅̀ 

˸˷˾˼ ˿̈̆̒̉˷̄˿̀ – ˹ ˻˷̄̄̅̃ ̈̂̊̎˷˼ N˸ = 2  107 

̍˿́̂. ˦̇˿ ˷̈˿̃̃˼̉̇˿̎̄̒̌ ̍˿́̂˷̌ ̉˷́̅˼ ̆̅-

˹̒̏˼̄˿˼ ̃˼̄˼˼ ̈̊̐˼̈̉˹˼̄̄̅ ́˷́ ˹ ˷˸̈̅̂̉̕-
̄̅̃, ̉˷́ ˹ ̅̉̄̅̈˿̉˼̂̓̄̅̃ ˹̒̇˷˽˼̄˿˿. 

ВǽǤоǦǽ 

1. Ӥ̆̅̂̓˾̅˹˷̄˿˼ ˹̒̈̅́̅̎˷̈̉̅̉̄̅˺̅ ˿̈̆̒-

̉˷̉˼̂̓̄̅˺̅ ̅˸̅̇̊˻̅˹˷̄˿̖ ˹ ̄˷̖̈̉̅̐˼˼ ˹̇˼̖̃ 

̖˹̖̂˼̖̉̈ ̄˷˿˸̅̂˼˼ ̔̋̋˼́̉˿˹̄̒̃ ̈̆̅̈̅˸̅̃ 

̆̅̂̊̎˼̄˿̖ ̊̈̉˷̂̅̈̉̄̒̌ ̌˷̇˷́̉˼̇˿̈̉˿́ ̃˷̉˼̇˿-

˷̂̅˹ ̆̇˿ ˸˷˾̅˹̒̌ ̎˿̈̂˷̌ ̍˿́̂̅˹ N˸ = 108–1010 

̈ ̉̅̎́˿ ˾̇˼̄˿̖ ˹̇˼̃˼̄̄̒̌ (˿ ̃˷̉˼̇˿˷̂̓̄̒̌) 

˾˷̉̇˷̉ (̉˷˸̂. 1).  

2. Ӥ̆̒̉˷̄̒ ̄˷ ˹̒̈̅́̅̎˷̈̉̅̉̄̊̕ ̊̈̉˷-
̂̅̈̉̓ ̅˸̇˷˾̍̒ ̈̆̂˷˹̅˹ Ti6Al4V, ˛16, Udimet 

500, Inconel 718 ˿ ˴˦202. ˦̅̈̉̇̅˼̄̒ ́̇˿˹̒˼ 
В˼̂˼̇˷ ʨmax = f(N) ˿ ˾˷˹˿̈˿̃̅̈̉˿ ̆̇˼˻˼̂˷ ˹̒-

̄̅̈̂˿˹̅̈̉˿ ̅̉ ̎˷̈̉̅̉̒ ̄˷˺̇̊˽˼̄˿̖ ʨ–1 (f) ˻̖̂ 

˿̈̆̒̉˷̄̄̒̌ ̃˷̉˼̇˿˷̂̅˹. 

3. В ̇˼˾̊̂̓̉˷̉˼ ˿̈̆̒̉˷̄˿̖ ̅˸˷˾̍̅˹ ˿˾ ̉˿̉˷-
̄̅˹̅˺̅ ̈̆̂˷˹˷ Ti6Al4V, ̆̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿ 

̔̉̅˺̅ ̃˷̉˼̇˿˷̂˷ ̅́˷˾̒˹˷˼̖̉̈ ˹̒̏˼ ̄˷ ̇˼˽˿̃˼ 
˹̒̈̅́̅̎˷̈̉̅̉̄̒̌ ˿̈̆̒̉˷̄˿̀, ̎˼̃ ̆̅̂̊̎˼̄̄̒̀ 

̉̇˷˻˿̍˿̅̄̄̒̃˿ ˿̈̆̒̉˷̄˿̖̃˿ ̄˷ ˸̅̂˼˼ ̄˿˾-
́˿̌ ̎˷̈̉̅̉˷̌.  

4. ˦̇˼˻˼̂ ˹̒̄̅̈̂˿˹̅̈̉˿ ̈̆̂˷˹˷ ̄˿́˼̂˼˹̅-

˺̅ ̈̆̂˷˹˷ Udimet 500 ̊̃˼̄̓̏˷˼̖̉̈ ̄˷ 50 % 

(c 425 ˣ˦˷ ˻̅ 225 ˣ˦˷) ̆̇˿ ̊˹˼̂˿̎˼̄˿˿ ̎˿̈-

̂˷ ̍˿́̂̅˹ ̈ 106 ˻̅ 1010. К̇̅̃˼ ̉̅˺̅, ˹̂˿̖-

̄˿˼ ̎˷̈̉̅̉̒ ˿̈̆̒̉˷̄˿̖ ̄˷ ̆̇˼˻˼̂ ̊̈̉˷̂̅̈̉˿ 

˸̒̂̅ ̆̇˿˾̄˷̄̅ ̄˼̈̊̐˼̈̉˹˼̄̄̒̃ ˻̖̂ ̔̉̅˺̅ 

̃˷̉˼̇˿˷̂˷. 
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