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Ɋɚɫɫɦɨɬɪɟɧɵ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɡɚɳɢɬɧɵɯ ɤɨɧɮɨɪɦɧɵɯ ɩɨɤɪɵɬɢɣ, ɜɵɩɨɥɧɹɸɳɢɯ 

ɮɭɧɤɰɢɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢɡɨɥɹɬɨɪɚ ɢ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɛɚɪɶɟɪɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɥɚɝɟ. 
ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɯɪɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜɟɞɭɳɢɯ 
ɫɬɪɚɧ ɦɢɪɚ ɩɨ ɩɪɨɛɥɟɦɟ ɜɥɚɝɨɡɚɳɢɬɵ ɢ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɤɨɦɩɨɧɟɧɬɨɜ. 
Ключевые слова: ɤɨɧɮɨɪɦɧɵɟ ɩɨɤɪɵɬɢɹ, ɜɥɚɝɨɡɚɳɢɬɧɵɟ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɥɚɤɢ, 

ɩɟɱɚɬɧɵɟ ɩɥɚɬɵ ɢ ɷɥɟɦɟɧɬɵ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
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DEVELOPMENT  TENDENCIES  IN  THE  FIELD  OF  CONFORMAL  COATINGS 
FOR  THE  MOISTURE  PROTECTION  AND  ELECTRICAL  INSULATION  
OF  PRINTED-CIRCUIT  BOARDS  AND  ELECTRONICS  ELEMENTS 

 
The development tendencies of protective conformal coatings, functioning as a dielectric in-

sulator and diffusion barrier relative to the moisture are considered in the paper. The analysis 

of scientific and technical documentation along with the protection documents of leading coun-

tries was performed in the field of moisture protection and electrical insulation of electronic 

units and components. 

Keywords: conformal coatings, moisture-protective and electro-insulative varnishes, print-

ed-circuit boards and electronics elements. 
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ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɭɩɪɚɜɥɹɸɳɢɯ ɚɥɝɨ-
ɪɢɬɦɨɜ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɷɥɟɤɬɪɨɧɢɤɟ ɭɩɪɚɜɥɹɬɶ ɜɫɟ ɛɨɥɟɟ ɫɥɨɠ-

ɧɵɦɢ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɫɥɨɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. ȿɫɥɢ ɜ ɩɪɨɲɥɨɦ ɠɟɫɬɤɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚɥɢɫɶ ɜ ɨɫɧɨɜɧɨɦ 

ɞɥɹ ɷɥɟɤɬɪɨɧɢɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɢɥɢ ɜɨɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɬɨ ɫɟɝɨɞɧɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɪɚ-
ɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ɊɗȺ) ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɪɦɨɰɢɤɥɢ-

ɪɨɜɚɧɢɹ, ɫɨɥɟɜɨɝɨ ɬɭɦɚɧɚ ɢɥɢ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ ɫɬɚɧɨɜɢɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɫɥɭɱɚɟɦ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ. 

Ⱦɚɬɱɢɤɢ ɢ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɜɟɬɨɮɨɪɵ ɢ ɢɧɞɢɤɚɰɢɨɧɧɵɟ ɬɚɛɥɨ, ɭɫɬɪɨɣ-

ɫɬɜɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ – ɷɬɨ ɤɪɚɬɤɢɣ ɫɩɢɫɨɤ ɩɪɢɦɟɧɟ-
ɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɚɝɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɥɟɤɬɪɨɧɢɤɢ ɜ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ. 

ɉɟɪɟɞ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɢɧɨɫɬɪɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ ɜɫɟ 
ɱɚɳɟ ɜɫɬɚɟɬ ɜɨɩɪɨɫ, ɤɚɤ ɨɛɟɫɩɟɱɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɠɟɫɬ-
ɤɢɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɷɬɨɦ ɜ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɪɟɲɟɧɢɟ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶ ɪɹɞ ɢɧɞɢɜɢɞɭɚɥɶ-
ɧɵɯ ɮɚɤɬɨɪɨɜ, ɧɚɩɪɢɦɟɪ, ɜ ɤɚɤɨɣ ɫɪɟɞɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɟɝɨ ɧɚɡɧɚ-
ɱɟɧɢɟ, ɤɚɤɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɧɭɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɧɚɪɹɞɭ ɫ ɡɚɳɢɬɨɣ ɭɫɬɪɨɣɫɬɜɚ 
ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɤɚɤɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɡɦɨɠɧɨ-
ɫɬɢ ɟɫɬɶ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɑɚɫɬɨ ɫɬɚɧɨɜɢɬɫɹ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ ɩɨɢɫɤ ɫɩɟɰɢ-

ɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɫ ɭɧɢɤɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ. 



 
 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɚɪɹɞɭ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɨɫɬɶɸ ɡɚɞɚɱ, ɫɬɨɹɳɢɯ ɩɟɪɟɞ ɩɪɨɢɡɜɨɞɢɬɟ-
ɥɹɦɢ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɨɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɷɥɟɤɬɪɨɧɢɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɟɞɢ-

ɧɵɦɢ ɬɟɧɞɟɧɰɢɹɦɢ, ɚ ɢɦɟɧɧɨ: 
− ɦɢɧɢɦɢɡɚɰɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɤɨɦɩɨɧɟɧɬɨɜ; 
− ɨɛɟɫɩɟɱɟɧɢɟ ɲɢɪɨɤɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɪɨɣɫɬɜ; 
− ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɧɚɥɢɱɢɟ ɫɥɚɛɵɯ ɢ ɦɨɳɧɵɯ ɫɢɝɧɚɥɨɜ ɬɨɤɚ ɧɚ ɨɞɧɨɦ ɩɟɱɚɬɧɨɦ ɭɡɥɟ (ɉɍ); 

− ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɨɳɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɨɞɧɨɦ ɉɍ; 

− ɜɵɫɨɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɊɗȺ. 

ɋ ɭɱɟɬɨɦ ɜɵɫɨɤɨɣ ɤɨɧɤɭɪɟɧɰɢɢ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɊɗȺ ɜɚɠɧɚɹ ɪɨɥɶ ɜ 
ɨɛɟɫɩɟɱɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ ɟɟ ɪɚɛɨɬɵ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨ-
ɪɨɜ ɩɪɢɧɚɞɥɟɠɢɬ ɦɟɬɨɞɚɦ ɜɥɚɝɨɡɚɳɢɬɵ. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɹɜɥɹɸɬɫɹ ɱɪɟɡɜɵɱɚɣ-

ɧɨ ɜɚɠɧɵɦ ɢ ɷɤɨɧɨɦɢɱɧɵɦ ɫɪɟɞɫɬɜɨɦ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɜɵɫɬɭɩɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɷɤɪɚɧɚ, ɩɪɟɞɨɯɪɚɧɹɸɳɟɝɨ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɵ. ȼ 

ɤɚɱɟɫɬɜɟ ɜɥɚɝɨɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɫɩɟɰɢɚɥɢɫɬɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ: ɤɨɧɮɨɪɦɧɵɟ ɩɨ-
ɤɪɵɬɢɹ (ɥɚɤɢ ɧɚ ɨɫɧɨɜɟ ɚɤɪɢɥɨɜɵɯ, ɷɩɨɤɫɢɞɧɵɯ, ɭɪɟɬɚɧɨɜɵɯ, ɨɪɝɚɧɨɫɢɥɨɤɫɚɧɨɜɵɯ ɢ 

ɩɚɪɢɥɟɧɨɜɵɯ ɩɨɥɢɦɟɪɨɜ), ɤɥɟɢ, ɝɟɪɦɟɬɢɤɢ, ɤɨɦɩɚɭɧɞɵ ɢ ɞɪ. [1‒3]. 

Ⱥɧɚɥɢɡ ɨɯɪɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɩɪɨɛɥɟɦɟ ɜɥɚɝɨɡɚɳɢɬɵ ɢ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɢ ɩɟ-
ɱɚɬɧɵɯ ɩɥɚɬ (ɉɉ) ɢ ɷɥɟɦɟɧɬɨɜ ɊɗȺ, ɩɪɨɜɟɞɟɧɧɵɣ ɩɨ ɜɟɞɭɳɢɦ ɫɬɪɚɧɚɦ ɦɢɪɚ: Ɋɨɫɫɢɣ-

ɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ (ɋɋɋɊ), ɋɒȺ, əɩɨɧɢɹ ɢ ɞɪ., ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚ-
ɩɚɬɟɧɬɨɜɚɧɧɵɯ ɢɡɨɛɪɟɬɟɧɢɣ (41%) ɢɦɟɸɬ ɚɦɟɪɢɤɚɧɫɤɢɟ ɡɚɹɜɢɬɟɥɢ. ȼɬɨɪɨɟ ɦɟɫɬɨ ɩɨ 
ɤɨɥɢɱɟɫɬɜɭ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɯ ɤɨɧɮɨɪɦɧɵɯ ɩɨɤɪɵɬɢɣ ɞɟɥɹɬ əɩɨɧɢɹ (20%) ɢ Ɋɨɫɫɢɣɫɤɚɹ 
Ɏɟɞɟɪɚɰɢɹ (19,4%). ɒɢɪɨɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɮɨɪɦɧɵɯ ɩɨɤɪɵ-

ɬɢɣ ɞɥɹ ɡɚɳɢɬɵ ɩɥɚɬ ɩɟɱɚɬɧɨɝɨ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɬɚɤɠɟ ɧɟɦɟɰɤɢɟ ɮɢɪɦɵ (6,9%), ɚ ɬɚɤɠɟ 
ɬɚɤɢɟ ɫɬɪɚɧɵ, ɤɚɤ Ʉɢɬɚɣ, Ɍɚɣɜɚɧɶ ɢ Ʉɨɪɟɹ, ɒɜɟɣɰɚɪɢɹ, ɇɢɞɟɪɥɚɧɞɵ. ɉɟɪɢɨɞ ɩɨɢɫɤɚ 
ɫɨɫɬɚɜɢɥ 20 ɥɟɬ. ɇɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɯ ɢɡɨɛ-

ɪɟɬɟɧɢɣ ɩɨ ɜɟɞɭɳɢɦ ɫɬɪɚɧɚɦ ɦɢɪɚ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɯ ɢɡɨɛɪɟɬɟɧɢɣ (ɜ %)  

ɧɚ ɤɨɧɮɨɪɦɧɵɟ ɩɨɤɪɵɬɢɹ ɜ ɜɟɞɭɳɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ 
 

ɋɪɟɞɢ ɨɫɧɨɜɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɤɨɧɮɨɪɦɧɵɯ ɩɨɤɪɵɬɢɣ ɜ ɋɒȺ ɫɥɟɞɭɟɬ ɧɚɡɜɚɬɶ: 
Dow Corning Corp., Dymax Corp., Loctite Corp., General Electric Com., Specialty Coatings 

Systems Inc.; ɜ əɩɨɧɢɢ: Hitachi Chemical Co., Sumitomo Electric Ind., Showa Denko KK; ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: ɈȺɈ «Ʉɨɧɰɟɪɧ Ƚɪɚɧɢɬ-ɗɥɟɤɬɪɨɧ», ɂɧɫɬɢɬɭɬ ɬɟɯɧɢɱɟɫɤɨɣ ɯɢ-

ɦɢɢ (ɂɌɏ) ɍɪɚɥɶɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ ɊȺɇ, ɎȽɍɉ «ɇɉɉ „ɉɨɥɟɬˮ», ɁȺɈ «ɗɥɟɤɬɪɨɢɡɨɥɢɬ», 
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ɋɒȺ

20 

əɩɨɧɢɹ

19,4 

Ɋɨɫɫɢɣɫɤɚɹ 
Ɏɟɞɟɪɚɰɢɹ

6,9 

Ƚɟɪɦɚɧɢɹ

13,1 

Ⱦɪɭɝɢɟ 
ɫɬɪɚɧɵ



 
 

ɈȺɈ «ɐɟɧɬɪɚɥɶɧɨɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɛɸɪɨ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɞɢɨɦɚɬɟɪɢɚɥɨɜ»; ɜ Ƚɟɪɦɚ-
ɧɢɢ: CRC Ind. Deutschland GmbH, Henkel, Siemens AG, BASF Lacke & Farben ɢ ɞɪ.  

ɉɪɢ ɚɧɚɥɢɡɟ ɨɬɨɛɪɚɧɧɨɝɨ ɦɚɫɫɢɜɚ ɞɨɤɭɦɟɧɬɨɜ ɜɵɹɜɢɥɢɫɶ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɜ 
ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ ɞɥɹ ɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɬɚɛɥ. 1). 

 
Ɍɚɛɥɢɰɚ 1 

Ɍɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢя ɜ ɨɛɥɚɫɬɢ ɤɨɧɮɨɪɦɧыɯ ɩɨɤɪыɬɢɣ ɞɥя ɡɚщɢɬы ɩɟɱɚɬɧыɯ ɩɥɚɬ 
ɢ эɥɟɦɟɧɬɨɜ ɪɚɞɢɨэɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪы (ɊЭȺ) 

ȼɵɹɜɥɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ  

ɪɚɡɜɢɬɢɹ ɨɛɴɟɤɬɚ  
ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɏɢɪɦɵ-ɪɚɡɪɚɛɨɬɱɢɤɢ  

ɤɨɧɮɨɪɦɧɵɯ ɩɨɤɪɵɬɢɣ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ,  
ɪɟɚɥɢɡɭɸɳɢɟ ɬɟɧɞɟɧɰɢɢ 

ɉɨɜɵɲɟɧɢɟ ɜɥɚɝɨɫɬɨɣɤɨɫɬɢ  

ɤɨɧɮɨɪɦɧɨɝɨ ɩɨɤɪɵɬɢɹ 
Dow Corning Corp. (ɋɒȺ), Special-

ty  Coatings  Systems Inc.  (ɋɒȺ), 

Dymax Corp. (ɋɒȺ) ɢ ɞɪ. 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɦɚɤɪɨɦɨɥɟɤɭɥ 
ɩɨɥɢɦɟɪɨɜ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɝɢɞɪɨ-
ɮɨɛɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ 

ɍɜɟɥɢɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɨɛɴɟɦ-

ɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ ɩɥɟɧɤɢ  

ɂɌɏ ɍɪɚɥɶɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ ɊȺɇ 

(ɊɎ), General Electric Com. (ɋɒȺ), 

Loctite Corp. (ɋɒȺ) ɢ ɞɪ. 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɨ-
ɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɵ  ɢ  ɜɜɟɞɟɧɢɟ ɜ 
ɤɨɦɩɨɡɢɰɢɸ ɫɩɟɰɢɚɥɶɧɵɯ ɞɨɛɚɜɨɤ 

ɉɨɜɵɲɟɧɢɟ ɚɞɝɟɡɢɢ ɩɥɟɧɤɢ Dow Corning Corp.  (ɋɒȺ), Nip-

pon  Steel  Chemical Co.  (Ʉɨɪɟɹ), 
Showa Denko KK (əɩɨɧɢɹ) ɢ ɞɪ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɦɨɬɨɪɨɜ ɚɞɝɟ-
ɡɢɢ 

ɍɫɤɨɪɟɧɢɟ  ɩɪɨɰɟɫɫɚ  ɩɥɟɧɤɨ-
ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
20°ɋ  (ɮɨɪɦɢɪɨɜɚɧɢɟ  ɩɨɤɪɵ-

ɬɢɣ) 

ɐɄȻ ɊɆ ɫɢɥɢɤɨɧɨɜɨɟ ɩɨɤɪɵɬɢɟ 
«ɍɧɢɜɟɪɫɚɥ»  (ɊɎ),  Chase  Corp. 

(əɩɨɧɢɹ), Loctite Corp. (ɋɒȺ) ɢ 

ɞɪ. 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ  ɫɬɪɭɤɬɭɪɵ 

ɦɚɤɪɨɦɨɥɟɤɭɥɵ ɢ ɜɜɟɞɟɧɢɟ ɤɚɬɚ-
ɥɢɡɚɬɨɪɨɜ ɨɬɜɟɪɠɞɟɧɢɹ 

ɉɨɜɵɲɟɧɢɟ ɷɥɚɫɬɢɱɧɨɫɬɢ 

ɩɥɟɧɤɢ 

ȽɈɍ  ȼɉɈ  «ɘɠɧɨ-Ɋɨɫɫɢɣɫɤɢɣ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ   ɬɟɯɧɢɱɟɫɤɢɣ 

ɭɧɢɜɟɪɫɢɬɟɬ ( ɇɨɜɨɱɟɪɤɚɫɫɤɢɣ  

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ  ɢɧɫɬɢɬɭɬ)» (ɊɎ), 

DSM IP Assets BV (Ʉɨɪɟɹ) ɢ ɞɪ. 

ȼɜɟɞɟɧɢɟ ɜ ɪɟɰɟɩɬɭɪɭ ɩɥɚɫɬɢɮɢ-

ɤɚɬɨɪɨɜ 

ɉɨɜɵɲɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɤ ɭɞɚɪɭ Hitachi Chemical Co. (əɩɨɧɢɹ), 
BYD Co. Ltd. (Ʉɢɬɚɣ), CRC Ind. 

Deutschland GmbH (Ƚɟɪɦɚɧɢɹ) ɢ 

ɞɪ.  

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ  ɫɬɪɭɤɬɭɪɵ 

ɦɚɤɪɨɦɨɥɟɤɭɥɵ 

ɉɨɜɵɲɟɧɢɟ ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ 

ɩɨɤɪɵɬɢɹ 
Sumitomo Bakelite Co. (əɩɨɧɢɹ), 
Harbin Res Inst. of Chemical (Ʉɢ-

ɬɚɣ), General Electric Com. 

(ɋɒȺ) ɢ ɞɪ. 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɦɚɤɪɨɦɨɥɟɤɭ-
ɥɵ ɩɨɥɢɦɟɪɚ  ɢ  ɜɜɟɞɟɧɢɟ ɫɲɢɜɚ-
ɸɳɢɯ ɚɝɟɧɬɨɜ  (ɩɨɥɭɱɟɧɢɟ  ɬɪɟɯ-
ɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ) 

 

ȼɵɹɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɜɥɚɝɨɡɚɳɢɬɧɵɦ ɷɥɟɤɬɪɨ-
ɢɡɨɥɹɰɢɨɧɧɵɦ ɥɚɤɚɦ (ɬɚɛɥ. 2). 

 
Ɍɚɛɥɢɰɚ 2 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢя ɤ ɜɥɚɝɨɡɚщɢɬɧыɦ ɥɚɤɚɦ 

ɉɨɤɚɡɚɬɟɥɢ  Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɨɞɨɩɨɝɥɨɳɟɧɢɟ ɡɚ 30 ɫɭɬ, % (ɧɟ ɛɨɥɟɟ) 1 

ɍɞɟɥɶɧɨɟ ɨɛɴɟɦɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɥɟɧɤɢ, Ɉɦ·ɫɦ (ɧɟ ɦɟɧɟɟ):  

   ‒ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ 5·1014 

   ‒ ɩɨɫɥɟ ɜɵɞɟɪɠɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (40±2)°ɋ ɢ 

ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ (95±2)% ɜ ɬɟɱɟɧɢɟ 96 ɱ 
1·1013 

Ⱥɞɝɟɡɢɹ ɩɥɟɧɤɢ, ɛɚɥɥ (ɧɟ ɛɨɥɟɟ) 1 

ȼɪɟɦɹ ɜɵɫɵɯɚɧɢɹ ɞɨ ɫɬɟɩɟɧɢ 3 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
20°ɋ, ɱ (ɧɟ ɛɨɥɟɟ) 

6 

ɗɥɚɫɬɢɱɧɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɢɡɝɢɛɟ, ɦɦ (ɧɟ ɛɨɥɟɟ) 1 

ɉɪɨɱɧɨɫɬɶ ɩɥɟɧɤɢ ɩɪɢ ɭɞɚɪɟ, ɫɦ (ɧɟ ɦɟɧɟɟ) 50 

 



 
 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ [4‒7] ɢ ɨɯɪɚɧɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɡɚɳɢɬɵ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɢ ɷɥɟɦɟɧɬɨɜ ɊɗȺ ɩɪɢ-

ɦɟɧɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 5 ɤɥɚɫɫɨɜ ɤɨɧɮɨɪɦɧɵɯ ɩɨɤɪɵɬɢɣ ‒ ɚɤɪɢɥɨɜɵɟ, ɫɢɥɢɤɨɧɨɜɵɟ, ɩɨ-
ɥɢɭɪɟɬɚɧɨɜɵɟ, ɷɩɨɤɫɢɞɧɵɟ, ɩɚɪɢɥɟɧɨɜɵɟ [8]. Ɍɚɤɠɟ ɜɵɹɜɥɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɤɨɧ-

ɮɨɪɦɧɵɯ ɩɨɤɪɵɬɢɣ (ɩɨɥɢɢɦɢɞɧɵɯ, ɞɢɚɥɥɢɥɮɬɚɥɚɬɧɵɯ, ɩɨɥɢɜɨɫɤɨɜ ɢ ɩɪ.) [9]. Аɤɪɢɥɨɜɵɟ 
ɩɨɤɪɵɬɢɹ  ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɲɟɜɵɟ, ɛɵɫɬɪɨɨɬɜɟɪɠɞɚɟɦɵɟ, ɥɟɝɤɨ ɧɚɧɨɫɢɦɵɟ ɢ ɪɟɦɨɧ-

ɬɨɩɪɢɝɨɞɧɵɟ, ɨɛɥɚɞɚɸɬ ɞɥɢɬɟɥɶɧɨɣ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶɸ, ɜɥɚɝɨɫɬɨɣɤɢ, ɤɚɤ ɫɢɥɢɤɨɧɨ-
ɜɵɟ ɢ ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ, ɨɞɧɚɤɨ ɭɫɬɭɩɚɸɬ ɢɦ ɩɨ ɫɬɨɣɤɨɫɬɢ ɤ ɪɚɫɬɜɨɪɢɬɟɥɹɦ ɢ ɫɩɢɪɬɚɦ. 

ȼɵɞɟɪɠɢɜɚɸɬ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ‒ ɨɬ -59 ɞɨ +132°ɋ, ɢɦɟɸɬ ɬɪɟɛɭɟɦɭɸ ɞɢɷɥɟɤ-
ɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ, ɬɨɥɳɢɧɚ ɩɨɤɪɵɬɢɣ ɫɨɫɬɚɜɥɹɟɬ 25‒125 ɦɤɦ. ɋɢɥɢɤɨɧɨɜɵɟ ɩɨɤɪɵ-

ɬɢɹ – ɝɢɛɤɢɟ, ɥɟɝɤɨ ɧɚɧɨɫɢɦɵɟ, ɧɨ ɬɪɭɞɧɨ ɪɟɦɨɧɬɢɪɭɟɦɵɟ. Ɉɛɥɚɞɚɸɬ ɨɬɥɢɱɧɨɣ ɜɥɚɝɨ-
ɫɬɨɣɤɨɫɬɶɸ, ɬɟɩɥɨɫɬɨɣɤɨɫɬɶɸ ɢ ɫɬɨɣɤɨɫɬɶɸ ɤ ɪɚɫɬɜɨɪɢɬɟɥɹɦ. ɂɦɟɸɬ ɜɵɫɨɤɢɣ ɬɟɦɩɟɪɚ-
ɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (ɌɄɅɊ), ɧɨ ɨɝɪɚɧɢɱɟɧɧɭɸ ɠɢɡɧɟɫɩɨɫɨɛ-

ɧɨɫɬɶ. Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɧɟɜɵɫɨɤɚɹ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ‒ ɨɬ -65 ɞɨ 
+200°ɋ. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɣ ɫɨɫɬɚɜɥɹɟɬ 50‒205 ɦɤɦ. ɉɨɥɢɭɪɟɬɚɧɨɜɵɟ ɩɨɤɪɵɬɢɹ ɩɨɥɭ-

ɱɚɸɬ ɢɡ ɨɞɧɨ- ɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ. Ɉɬɥɢɱɚɸɬɫɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ, ɨɬɥɢɱɧɨɣ ɚɛ-

ɪɚɡɢɜɨɫɬɨɣɤɨɫɬɶɸ ɢ ɫɬɨɣɤɨɫɬɶɸ ɤ ɪɚɫɬɜɨɪɢɬɟɥɹɦ. ȼɥɚɝɨɫɬɨɣɤɨɫɬɶ ɬɚɤɚɹ ɠɟ, ɤɚɤ ɭ ɚɤɪɢ-

ɥɨɜɵɯ ɢ ɫɢɥɢɤɨɧɨɜɵɯ ɩɨɤɪɵɬɢɣ. Ɍɪɭɞɧɨ ɪɟɦɨɧɬɢɪɭɸɬɫɹ ɧɚ ɛɨɥɶɲɢɯ ɭɱɚɫɬɤɚɯ. Ɍɟɦɩɟ-
ɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ‒ ɨɬ -59 ɞɨ +132°ɋ. ɋɩɨɫɨɛɧɵ ɫɨɯɪɚɧɹɬɶ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɞɥɢɬɟɥɶɧɨ. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɣ ɫɨɫɬɚɜɥɹɟɬ 25‒125 ɦɤɦ. Эɩɨɤɫɢɞɧɵɟ ɩɨɤɪɵɬɢɹ ɱɚɳɟ 
ɜɫɟɝɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɫɢɫɬɟɦɵ. Ɉɛɥɚɞɚɸɬ ɨɬɥɢɱɧɨɣ ɫɬɨɣɤɨ-
ɫɬɶɸ ɤ ɜɥɚɝɟ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦ, ɧɨ ɢɦɟɸɬ ɤɨɪɨɬɤɭɸ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ. Ɍɪɭɞɧɨ ɪɟɦɨɧ-

ɬɢɪɭɸɬɫɹ, ɚ ɫ ɛɨɥɶɲɢɯ ɭɱɚɫɬɤɨɜ ɭɞɚɥɢɬɶ ɢɯ ɩɨɱɬɢ ɧɟɜɨɡɦɨɠɧɨ. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚ-
ɡɨɧ ‒ ɨɬ -59 ɞɨ +132°ɋ. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɣ ɫɨɫɬɚɜɥɹɟɬ 25‒125 ɦɤɦ. ɍɤɚɡɚɧɧɵɟ ɱɟɬɵɪɟ 
ɤɥɚɫɫɚ ɩɨɤɪɵɬɢɣ ɧɚɧɨɫɹɬɫɹ ɧɚɩɵɥɟɧɢɟɦ ɢɥɢ ɨɤɭɧɚɧɢɟɦ. ɉɚɪɢɥɟɧɨɜɵɟ ɩɨɤɪɵɬɢɹ ɨɛɥɚ-
ɞɚɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɵɦɢ ɡɚɳɢɬɧɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɧɨ ɧɚɧɨɫɹɬɫɹ ɩɚɪɨɯɢɦɢɱɟɫɤɢɦ ɨɫɚ-
ɠɞɟɧɢɟɦ, ɱɬɨ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɪɨɝɨɫɬɨɹɳɢɟ. ɇɚɫɱɢ-

ɬɵɜɚɸɬ ɬɪɢ ɬɢɩɚ ɩɚɪɢɥɟɧɨɜɵɯ ɩɨɤɪɵɬɢɣ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɯɢɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ ɢ 

ɫɜɨɣɫɬɜɚɦ. Ɉɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɣ ɫɨ-
ɫɬɚɜɥɹɟɬ 12‒50 ɦɤɦ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɥɭɱɲɢɦɢ ɜɥɚɝɨɡɚɳɢɬɧɵɦɢ ɢ ɷɥɟɤɬɪɨ-
ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɢɥɨɤɫɚɧɨɜɵɟ ɢ ɩɨɥɢɭɪɟɬɚ-
ɧɨɜɵɟ ɫɜɹɡɭɸɳɢɟ. ɉɨɤɪɵɬɢɹ ɧɚ ɢɯ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɵ ɢ ɷɮɮɟɤ-
ɬɢɜɧɵ. 
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