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ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ʂʨʘʩʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

 

ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ: 
1. ˽ ͔͔͔͍ͫͭͪ͊ ˹͙ͤ͊ ˸͙ͻ͚͍͊ͦͤ͊͡ ς ;͔ͤ͡-ͦͪͪ͟Φ ˾͙͚͚ͦͫͫͫͦ͟ ͔͙͙͊͊͒ͣ͟ ͔͔͍͔ͫͭͫͭͤͤ·ͻ ͤ͊ͯ͟Τ ˨͔͚͍͙͔ͫͭͭ͡Έͤ·͚ ;͔ͤ͡ ˢ͔͙͙͊͒ͣ͟ 
͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Τ ˨͔͚͍͙͔ͫͭͭ͡Έͤ·͚ ;͔ͤ͡ ˸͔͚͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͙͙͊͊͒ͣ͟ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΤ ˨ͦͭͦͪ͟ 
͎͔͎ͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ˽ͪͦͺ͔ͫͫͦͪ ͔͔͎͙͙ͣͭͦͪͦͦ͡Σ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͨͪͫͦͤ͊ͦͣ͡ ͙ Ή͙͙ͦͤͦͣ͟͟ ͭͪͯ͒͊ 
˨͊͡Έ͔͍ͤͦͫͭͦ;͎ͤͦͦ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ ̊ͦ͟͡· Ή͙͙ͦͤͦͣ͟͟ ͙ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͎Φ ˤ͙͍͊͒ͦͫͭͦ͟͡Φ ˽͔͔͔͍ͫͭͪ͊ ˹Φ˸Φ 
͎͔ͤ͊ͪ͊͗͒ͤ͊ ˸͔͒͊͡ΈΌ ˻͔ͪ͒ͤ͊ ͊͘ ͎͙ͯͫͯ͡ ͔͔ͨͪ͒ ˻͔ͭ;͔͍ͫͭͦͣ LL ͔͔͙ͫͭͨͤ ό͊͘ ͍·͙͔ͫͦ͟ ͙͔͙͒ͦͫͭ͗ͤΎ ͍ ͫͺ͔͔ͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ 
͙ͤ͊ͯ͟ύΦ ͍̒͡Ύ͔ͭͫΎ ͨ ͦ;͔ͭͤ·ͣ ͙ͪ͊͋ͦͭͤͦͣ͟ ͍·ͫ΄͔͎ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˾̅Φ ˤ ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ 
͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ά͙̏ͦͤͦͣ͊͟͟ ͭͪͯ͒͊ ͍ ˢ˽˴έΣ ά͎̏ͦͦͦ͟͡-Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ 
Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘έΦ 
2. x ͯͻ͙ͭΎ͍ͪͦ͊ ́͊ͭΈΎͤ͊ ˮ͍͍͊ͤͦͤ͊ ς ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΦ ˽ͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ά͙̏ͦͤͦͣ͊͟͟ ͙ ͺ͙ͤ͊ͤͫ·έΦ 
ό͙͍̅ͤ͊ͤͫͦ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˾̅Σ ͔̉͡Ύ͙͙͚͋ͤͫ͟ ͺ͙͙͊͡͡ύΦ ˤ ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

3. ˥ ͍ͦͤͦ͊ ˻͡Έ͎͊ ˤ͙͙͍͊͒ͣͪͦͤ͊͡ ς ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΦ ˭͍͊Φ ͊͟ͺ͔͚͒ͪͦ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͙ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ 
͙͊ͤ͊͊͘͡ ͍ ˢ˽˴ ό̅˥ˣ˻̂ ˤ˽˻ άˮ͍͍͊ͤͦͫ͊͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͫ ͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ ͊ ͔͙͊͒ͣ͟Ύ ͙ ͣΦ ͔͙͊͊͒ͣ͊͟͟ ˨Φ˴Φ ˣ͔͡Ύ͔͍͊έΣ 
͎Φ ˮ͍͍͊ͤͦͦύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ 
͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

4. ˹ ͍ͦͫͦ ˤ͙͙͊͒ͣͪ͡ ˤ͙͙͍͙͊͒ͣͪͦ͡; ς ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ͋ͯͻ͎͔͎͊ͭͪͫͦͦ͟͡ ͯ;͔ͭ͊ ͙ ͙͙͙ͫͭ͊ͭͫͭ͟ 
̅˥ˣ˻̂ ˤ˽˻ ά˾͙͚͙͚ͦͫͫͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͫͦͼ͙͊͡Έͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭέΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

5. ˿ ͔͍͊ͣͦͭ͊ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡; ς ͒ͦͭͦͪ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ  ͨ ͪͦͺ͔ͫͫͦͪΦ ˭͍͊Φ ͊͟ͺΦ ͙͙̏ͦͤͦͣ͟͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
ˢ˽˴ ό̅˥ˣ˻̂ ˤ˽˻ ά̂ͪ͊͡Έͫ͊͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔͙ͣ͒ͼ͙ͤ·έΣ ͎Φ ͙́ͪͦͼ͟ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

6.  ̅ ͙͍ͪͫͦ͊ ˢͤͤ͊ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ ς ͒ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͨͪͦͺ͔ͫͫͦͪ ͟ ͊ͺ͔͒ͪ· ͅ ͙͍ͤ͊ͤͫͦ ͙ 
͔͙ͪ͒ͭ͊͟  ό̅˥ˣ˻̂ ˤ˽˻ ά˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙ͣΦ ˹Φ˥Φ ͔̉ͪͤ·΄͔͍͎ͫͦͦ͟έύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

7. ˢ͔͔͍ͤ͒ͪ ˢ͔͚ͤ͒ͪ ˤ͙͙͍͙͊͒ͣͪͦ͡; ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͺ͙͍ͤ͊ͤͫͦΣ ͔͙ͪ͒ͭ͊͟ ͙ 
͎͔͙ͤ͊ͦͦͦ͋ͦ͗ͤ͡͡Ύ ό˽͍͙͚ͦͦ͗ͫ͟͡ ͙͙ͤͫͭͭͯͭ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͔͙ͣͤ ˽ΦˢΦ ˿ͭͦ͡·͙ͨͤ͊ ς ͺ͙͙͊͡͡ ˾͙͚͚ͦͫͫͫͦ͟ ͔͙͙͊͊͒ͣ͟ ͎ͤ͊ͪͦ͒ͤͦͦ 
ͻͦ͘Ύ͚͍ͫͭ͊ ͙ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͫͯ͗͋͡· ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͍ ͙ͪͯ͋ͪ͊͟ͻΥ ̂ ͍͔͙͔ͨͪ͊ͤ͡ ͙ ͔͔͔ͣͤ͒͗ͣͤͭΣ ͙̏ͦͤͦͣ͊͟͟ ͻ͔͙ͪ͊ͤͤΎ ͙ ͔͔͙ͨͪͪ͊͋ͦͭ͟ 
͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ 

8. ˭ ͊ͻ͍͊ͪͦ͊ ˿͍͔ͭ͊ͤ͊͡ ˥͔͍ͪͣ͊ͤͦͤ͊ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͔ͨͪͫͦͤ͊ͦͣ͡ ˹˻̂ ˤ˽˻ ˹ˮ˸ˣΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͍ 
͙ͪͯ͋ͪ͊͟ͻΥ ̂ ͍͔͙͔ͨͪ͊ͤ͡ ͙ ͔͔͔ͣͤ͒͗ͣͤͭΦ 
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͙͊ͯ͒ͭέ ό˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͎͊ͪ͊ͪͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˹ΦˮΦ ˤ͍͙͍͊ͦ͊͡ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ 
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10. ˹ ͍͙͍ͦͦ͊͟ ˹͔͊͒͗͒͊ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· άˣͯͻ͎͔͙͚͊ͭͪͫ͟͡ ͯ;͔ͭΣ 
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˸͔͙͊ͭͪ͊͡· ͔ͨ;͊ͭ͊ΌͭͫΎ ͫ ͙͎͙͍ͦͪͤ͊ͦ͡Σ ͨͦ͒͊ͤͤ·ͻ ͍ ͎͙͔ͦͪͦͣͭͭ͟Σ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͊͘ ͍͔͒ͦͫͭͦͪͤͦͫͭΈ ͙ͤͺͦͪͣ͊ͼ͙͙ ͔ͤͫͯͭ 

͍͊ͭͦͪ· ͔͚ͫͭ͊ͭ 

É ʅʆʆ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʘʫʢʘ, 2015-2025 
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ȾɚɕɏɌɘɍɌɑɎ Ƚ. ȶ. 

ȬɍɐɟɗɘɌɒɔɐɚɎ Ɂ. Ȭ. 

ȱɎɏɜɌɠɚɎ Ȯ.Ȭ. 

ȬəəɚɞɌɢɔɫ. Ȼɜɔ ɐɚɝɞɔɒɑəɔɔ ɛɜɑɐɑɗɨəɧɡ ɓəɌɣɑəɔɕ ɔɓəɚɝɌ ɎɚɓəɔɖɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɎɚɝɝɞɌəɚɎɗɑəɔɔ 
Ɏɞɟɗɚɖ, ɓɌɖɗɪɣɌɪɥɑɘɝɫ Ɏ ɚɍɒɌɞɔɔ, ɛɜɔɎɌɜɖɑ ɘɑɞɌɗɗɔɣɑɝɖɚɕ ɗɑəɞɧ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɘɑɡɌəɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ, 
ɛɚɓɎɚɗɫɪɥɑɕ ɎɚɝɝɞɌəɚɎɔɞɨ əɌɜɟɒəɧɕ ɔ Ɏəɟɞɜɑəəɔɕ ɐɔɌɘɑɞɜ ɐɚ əɚɘɔəɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ. Ȯ ɝɞɌɞɨɑ ɛɜɔɎɚɐɫɞɝɫ 
ɜɑɓɟɗɨɞɌɞɧ ɜɌɝɣɑɞɚɎ ɛɚ ɚɛɜɑɐɑɗɑəɔɪ ɛɌɜɌɘɑɞɜɚɎ ɛɜɚɢɑɝɝɌ ɎɚɝɝɞɌəɚɎɗɑəɔɫ Ɏɞɟɗɚɖ ɜɌɝɛɜɑɐɑɗɔɞɑɗɨəɧɡ ɎɌɗɚɎ 
ɐɎɔɏɌɞɑɗɑɕ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɍɜɚəɓɚɎɌɫ ɎɞɟɗɖɌ; ɚɍɒɌɞɔɑ; ɜɑɘɚəɞ; ɔɓəɚɝ; ɐɔɌɘɑɞɜ; ɛɜɔɎɌɜɖɌ; ɛɚɎɑɜɡəɚɝɞɨ Ɏɞɟɗɖɔ; 
ɘɑɞɌɗɗɔɣɑɝɖɌɫ ɗɑəɞɌ; ɎɚɝɝɞɌəɚɎɗɑəɔɑ.  

Abstract . When the wear limits are reached, it becomes necessary to restore the bushings, which consists in crimping, 
welding the metal strip and subsequent machining, allowing the outer and inner diameters to be restored to their nominal 
size. The article presents the results of calculations to determine the parameters of the restoration process of camshaft bushings 
of engines.  

Keywords:  bronze bushing; compression; repair; wear; diameter; welding; bushing surface; metal tape; restoration.  
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ȾɚɕɏɌɘɍɌɑɎ Ƚɑɜɔɖ ȶɚɖɔɍɌɑɎɔɣ  

ȬəəɚɞɌɢɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɜɑɒɔɘɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɝɎɚɕɝɞɎ ɔ ɟɝɗɚɎɔɔ ɛɚɗɟɣɑəɔɫ ɖɌɣɑɝɞɎɑəəɧɡ 
ɛɚɗɔɖɌɜɍɚəɌɞəɧɡ ɛɚɖɜɧɞɔɕ ɝ Ɏɧɝɚɖɔɘɔ ɐɑɠɚɜɘɌɢɔɚəəɚ-ɛɜɚɣəɚɝɞəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɚɍɗɌɐɌɪɥɔɘɔ Ɏɧɝɚɖɚɕ 
ɛɜɚɣəɚɝɞɨɪ ɝɢɑɛɗɑəɔɫ ɝ ɘɑɞɌɗɗɔɣɑɝɖɔɘɔ ɛɚɐɗɚɒɖɌɘɔ, ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɐɗɫ ɜɑɘɚəɞəɚ- ɚɍɝɗɟɒɔɎɌɪɥɔɡ 
ɛɜɑɐɛɜɔɫɞɔɔ. ȹɌɝɞɚɫɥɌɫ ɝɞɌɞɨɫ ɛɚɝɎɫɥɑəɌ ɔɓɗɚɒɑəɔɪ ɜɑɓɟɗɨɞɌɞɚɎ ɝɜɌɎəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 
Ɍəɞɔɠɜɔɖɢɔɚəəɧɡ ɝɎɚɕɝɞɎ ɛɚɗɔɖɌɜɍɚəɌɞəɧɡ ɛɚɖɜɧɞɔɕ ɛɜɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɛɧɞɌəɔɫɡ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔɓəɚɝ; ɛɚɗɔɘɑɜəɧɑ ɛɚɖɜɧɞɔɫ; ɛɜɔɜɌɍɚɞɖɌ: Ɍəɞɔɠɜɔɖɢɔɚəəɧɑ ɝɎɚɕɝɞɎɌ; ɔɓəɚɝɚɝɞɚɕɖɚɝɞɨ 
ɘɌɞɑɜɔɌɗɌ; ɖɚəɞɜɚɍɜɌɓɑɢ.   

Abstract. The study of the modes of formation of properties and conditions for obtaining high-quality polycarbonate 
coatings with high deformation and strength properties, which have high adhesion strength to metal substrates, is relevant 
for repair and maintenance companies. This article is devoted to the presentation of the results of comparative studies of the 
antifriction properties of polycarbonate coatings in laboratory tests. 

Keywords:  wear; polymer coatings; run-in: antifriction properties; wear resistance of the material; counterblast.   
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ȭɌɏɘɟɞ Ɋɗɔɫ ȹɔɖɚɗɌɑɎəɌ, 

ȶɚɖɚɜɑɎɌ ȷɌɜɔɝɌ ȬəɌɞɚɗɨɑɎəɌ, 

ȶɚɝɞɔə ȶɚəɝɞɌəɞɔə ȭɚɜɔɝɚɎɔɣ, 

ɃɟɏɟəɚɎɌ ȺɗɨɏɌ ȮɔɖɞɚɜɚɎəɌ

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɛɜɔɘɑəɑəɔɑ ɞɑɡəɚɗɚɏɔɔ ɚɍɜɌɍɚɞɖɔ ɛɔɥɑɎɧɡ ɛɜɚɐɟɖɞɚɎ Ɏɧɝɚɖɔɘ 
ɐɌɎɗɑəɔɑɘ (ȹȼȼ) Ɏ ɖɚəɞɑɖɝɞɑ ɝəɔɒɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ, ɚɍɗɌɐɌɪɥɔɡ ɛɌɞɚɏɑəəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ, Ɏ 
ɏɚɞɚɎɧɡ ɟɛɌɖɚɎɌəəɧɡ ɘɫɝəɧɡ ɖɟɗɔəɌɜəɧɡ ɔɓɐɑɗɔɫɡ. ȼɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɚɎ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɓəɌɣɔɞɑɗɨəɚɑ 
ɟɘɑəɨɤɑəɔɑ ɚɍɥɑɏɚ ɣɔɝɗɌ ɘɑɓɚɠɔɗɨəɧɡ Ɍɩɜɚɍəɧɡ ɔ ɠɌɖɟɗɨɞɌɞɔɎəɚ ɌəɌɩɜɚɍəɧɡ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ (ȶȸȬɀȬəȸ) Ɏ 
ɏɚɞɚɎɧɡ ɛɜɚɐɟɖɞɌɡ ɛɚɝɗɑ 5 ɝɟɞɚɖ ɡɜɌəɑəɔɫ: ɝəɔɒɑəɔɑ ɝɚɝɞɌɎɔɗɚ 4,4 ɜɌɓɌ ɛɜɔ 5-ɘɔəɟɞəɚɕ ɚɍɜɌɍɚɞɖɑ, 5,7 ɜɌɓ ɔ 6,6 
ɜɌɓ ɛɜɔ 10-ɘɔəɟɞəɚɕ ɚɍɜɌɍɚɞɖɑ. Ȱɚɛɚɗəɔɞɑɗɨəɚ, ɛɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɧɎɌɪɞ ɛɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɞɌɖɔɡ 
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ɛɌɞɚɏɑəɚɎ, ɖɌɖ Staphylococcus aureus, Listeria monocytogenes, ɝɟɗɨɠɔɞɜɑɐɟɢɔɜɟɪɥɔɑ ɖɗɚɝɞɜɔɐɔɔ, Salmonella, ȭȯȶȻ 
ɔ Proteus Ɏ ɚɍɜɌɓɢɌɡ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ Ɏɧɝɚɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɞɑɡəɚɗɚɏɔɔ ȹȼȼ Ɏ ɟəɔɣɞɚɒɑəɔɔ ɚɛɌɝəɧɡ 
ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ. Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɣɑɜɖɔɎɌɪɞ ɛɚɞɑəɢɔɌɗ ɛɜɔɘɑəɑəɔɫ ɐɌəəɚɕ ɞɑɡəɚɗɚɏɔɔ ɐɗɫ 
ɛɚɎɧɤɑəɔɫ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɝɜɚɖɚɎ ɡɜɌəɑəɔɫ ɘɫɝəɧɡ ɖɟɗɔəɌɜəɧɡ ɔɓɐɑɗɔɕ, ɣɞɚ ɘɚɒɑɞ ɔɘɑɞɨ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 
ɛɔɥɑɎɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɏɚɞɚɎɧɑ ɘɫɝəɧɑ ɖɟɗɔəɌɜəɧɑ ɔɓɐɑɗɔɫ, ɘɔɖɜɚɚɜɏɌəɔɓɘɧ, Ɏɧɝɚɖɚɑ ɐɌɎɗɑəɔɑ. 
Abstract . The article discusses the application of high-pressure food processing technology (ȹȼȼ) in the context of 

reducing the number of microorganisms with pathogenic properties in ready-packaged meat culinary products. The 
experimental results demonstrate a significant decrease in the total number of mesophilic aerobic and facultatively anaerobic 
microorganisms (CMAFAnM)  in finished products after 5 days of storage: the decrease was 4.4 times with 5-minute 
treatment, 5,7 times and 6,6 times with 10-minute treatment. Additionally, the conducted studies show the complete absence 
of pathogens such as Staphylococcus aureus, Listeria monocytogenes, sulfite-reducing clostridia, Salmonella, BGCP and 
Proteus in the samples, which confirms the high efficiency of ȹȼȼ technology in the destruction of dangerous microorganisms. 
The results obtained highlight the potential of using this technology to improve the safety and shelf life of meat culinary 
products, which may be important for the food industry.  

Keywords : ready-made meat culinary products, microorganisms, high pressure. 
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