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1 –   
 
1.1 –       
 

 
. . .  

 

An 1, 2 [ ]    

fs –   

i –   

I –   ( ) 

J [  2]    

M 1, 2 [  ]   

Mc 1, 2 [  ]    

Mn 1, 2 [  ]     

Mr 1, 2 [  ]    

n 1, 2 [ -1]   

P 1, 2 [ ]  

Pn 1, 2 [ ]    

Pr 1, 2 [ ]   

RC 1, 2 [ ]    

Rn 1, 2 [ ]    

ηηηη –  
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2     



 
 

 
 

 3 

 

1.2 -   
    HDP    ,     

  .     : 
•    ; 
•   ; 
•    ; 
•    ; 

•       ISO  AGMA; 
•          . 
 

      HDP: 

•   HDP 60  HDP 90  2  3  ; 
•   HDP 100  HDP 140  2, 3  4  ; 
•           ; 
•        12%; 
•  HDP 60 ... HDP 120:   -    ,   

 ,  ,   .      
     .      

    ,         
     . 

•  HDP 130  HDP 140:   ,    ,     
,        . 

•         ,  : 
-        ; 
-        . 

•      ;        . 
•   : 

- HDP 60 ... HDP 140:             UNI/ISO 775-88 
( ); 
- HDP 60 ... HDP 90:          

  - ;. 
- HDP 100 ... HDP 140:        - . 

•   : 
-             UNI/ISO 775-88 ( ); 
-     ; 

-     . 
•          , 

       .  
•          ,    

: 
-   / ; 

-   ; 
-  ; 
-    ; 

-  ,       
 (    HDP 60 ... HDP 90) 

-      ; 
- ; 
- «  »      ; 

-   . 
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1.3 -   
      :  

•     ,   .     
   ,   ,     

,  ,    . . 
•             

  ,          
   . 

• ,         ISO H7     ,  
   .          

  ,        .  
•       ,     .  
•    ,    ,    ,  

        89/392. 
•  ,    ,       ,   

    . 
•                

             . 

1.4 -   

      /  .  
           ,   .  

 
        

 [ ] 

[°C]     

t < 65 8000 25000 

65 < t < 80 4000 15000 

80 < t < 95 2000 12500 

1.5 –   
         : 

•      ,  ,   ,    
.  

•              
;         . 

•        ,  . . ,      
      (Shell Ensis  ).  , 

          .    
         . 

1.6 -     
    : 

•       ,    ; 
•      ; 
•      ; 
•              . 

1.7 -   
 HDP   60  90          

  ,      ,      
  .    RAL 7042.       . 

     HDP   100  140   ,   
  .      80-100 . 

1.8 -   
       ,   

  AGMA  ISO,            
. 

         . 
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 10 

/  
> 10 
/  

,     
 1.25 1.50 
    1.25 1.50 
 –   1.50 1.75 

    
  1.00 1.25 

  1.25 1.50 
  1.25 1.50 

  1.00 1.25 
     

   1.75 2.00 
  1.75 2.00 

 1.25 1.50 
  2.00 2.00 

   
  1.25 1.50 

  1.25 1.50 
   1.50 1.75 
  1.75 2.00 

 . .    
   1.15 1.25 

-    
   1.25 1.50 

-  -  . 1.75 2.00 
 (*)    

    
  2.50 2.50 

  2.50 3.00 
   2.50 3.00 

  2.50 3.00 
  3.00 3.00 

   
  3.00 3.00 

  2.00 2.00 
   

  2.50 3.00 
  2.50 3.00 

  3.00 3.00 
  3.00 3.00 

    
    2.00 2.00 

     
  1.25 1.50 
  2.00 2.00 

 1.75 2.00 
  1.25 1.50 

 1.25 1.50 
    

 1.25 1.50 
   1.15 1.25 

 1.15 1.25 
 1.25 1.50 

   1.15 1.25 
   

  1.50 1.50 
     

    1.50 1.50 

  
 10 

/  
> 10 
/  

    1.75 1.75 
     

     1.75 1.75 
     1.75 1.75 

    
  1.00 1.25 

 2.00 2.00 
 ( )  1.25 1.25 

 ( )  1.50 1.50 
   1.50 1.50 

 (  )   
  1.25 1.50 

  1.15 1.50 
  1.00 1.25 
-   1.75 2.00 
  1.25 1.50 
     

  1.25 1.50 
 1.25 1.50 
 1.25 1.50 

    1.00 1.25 
   1.75 2.00 
 (*)    

 1.75 2.00 
  1.25 1.50 

   1.25 1.50 
    

  1.25 1.50 
  1.75 1.75 

  1.25 1.50 
   1.50 1.50 

   1.75 2.00 
 ,  1.25 1.50 

     
 ( )  1.75 2.00 

  1.25 1.50 
   

 1.50 1.50 
  1.50 1.75 

     
  1.50 1.75 

  1.50 1.75 
  1.75 2.00 
     

   1.25 1.50 
   1.75 1.75 

   1.25 1.50 
  1.75 1.75 

 -  -  1.75 1.75 
   1.75 1.75 
-   1.25 1.50 

 1.50 1.50 
  1.75 1.75 

  1.25 1.50 
  1.25 1.50 

    
  1.50 1.75 
   1.50 1.75 
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 10 

/  
> 10 
/  

    1.25 1.50 
    1.25 1.50 

 -     
  1.50 1.50 

  2.00 2.00 
    1.25 1.50 

  1.50 1.50 
    

    2.00 2.00 
  2.00 2.00 
   1.50 1.50 

  2.00 2.00 
   1.50 1.50 
   1.50 1.50 

    
 1.50 1.75 

     
 ( ) 1.50 1.50 

    1.25 1.25 
  2.00 2.00 

  2.00 2.00 
  1.50 1.50 
  1.25 1.25 

  1.25 1.25 
   2.00 2.00 

    1.50 1.50 
    1.25 1.25 

      
, ,  1.25 1.25 

 (  ) 2.00 2.00 
-  1.25 1.25 

   2.00 2.00 
  1.25 1.25 

    
  1.25 1.25 

 1.25 1.25 
    1.25 1.25 

   1.50 1.50 
   1.50 1.50 
  1.50 1.50 

 1.25 1.25 
  1.50 1.50 

    1.25 1.25 
  2.00 2.00 

   1.50 1.50 
  1.25 1.25 

    
 1.50 1.50 

  1.50 1.50 
 2.00 2.00 

  1.25 1.25 
  1.25 1.25 

 (  . ) 1.50 1.50 
 (  . ) 1.25 1.25 

  (  . ) 1.50 1.50 
  (  . ) 1.25 1.25 
  1.25 1.50 

   1.25 1.25 
 1.25 1.25 

  
 10 

/  
> 10 
/  

     
   1.75 1.75 
   1.50 1.50 

  1.25 1.25 
  1.50 1.50 

    
  1.50 1.50 

   1.25 1.25 
   1.25 1.25 

 1.50 1.50 
   1.25 1.25 
   1.25 1.25 
   1.25 1.50 

    
 1.15 1.25 

   
, 3    1.25 1.50 

, 2    1.25 1.50 
   

 1.15 1.25 
  1.15 1.25 

  1.15 1.25 
    

    
   1.75 1.75 
   1.50 1.50 

 (2 ) 1.50 1.50 
  1.50 1.50 

    1.25 1.50 
      

  2.00 2.00 
   1.25 1.25 

  1.50 1.50 
 1.50 1.50 

-    1.50 1.50 
 1.25 1.25 

  1.50 1.50 
  1.50 1.50 
      
  1.00 1.25 

 –     1.25 1.50 
  1.00 1.25 
     

     2.00 2.00 
   1.50 1.50 

  1.50 1.50 
 ( ) 1.75 1.75 

   1.25 1.50 
 

(*) –     
   FEM 1.001 

  . 
 

-      
 ,   

 .    
    - .
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1.9 -  
 HDP          . 

         n1  500 -1,    
     . 

  HDP 60 … HDP 90    V5,       OP1, OP2 (  
    )  MOP (      

),           «Nilos». 
          HDP 100 … 140,    
 V5     ,  .    

      /   .    .  
       . 

 
      ;       

        (       ) 
         . 

             
(       )  ,   . 
 

  
[ ]

 
 B3 B6 B7 V5 

HDP 60 2  

HDP 60 3 
10 14.8 14.6  16 

HDP 70 2  

HDP 70 3 
11 16 15 17 

HDP 80 2  

HDP 80 3 
16 24 24 26 

HDP 90 2  

HDP 90 3 
23 34 33 37 

HDP 100 2  27 61 49 51 
HDP 100 3   
HDP 100 4 

32 70 56 58 

HDP 110 2  27 61 49 51 
HDP 110 3  
HDP 110 4  

32 70 56 58 

HDP 120 2  35 83 66 68 
HDP 120 3  77 
HDP 120 4  

43 96 
74 

79 

HDP 130 2  57 154 123 128 
HDP 130 3  
HDP 130 4  

86 181 145 150 

HDP 140 2  48 130 120 125 
HDP 140 3  84 
HDP 140 4 88 

163 130 135 

 

    40°C [cst] 
  

ISO VG 220  ISO VG 320  ISO VG 460  
  EP  t° .  0°C ... 20°C  10°C ... 40°C  20°C ... 50°C  

  t° .  0°C ... 30°C  10°C ... 50°C  —  
 

 
      (  HE)    : 

 
•       0°C; 
•          ,    

         10°C;  
•        (  OP1, OP2  MOP),     

1800 cst.              10°C  
20°C. 
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2 –   

2.1 -      
1.       : 
 

 
 
2.    Pr1   : 
 

 
 

    
 2x  0.96 

  3x  0.94 

  4x  0.92 

 
 
3.    fs     fm     : 
 

 fm 

 

  

  

1.00 

    1.25 

    1.50 
 
 
4.         ,   ,  

  Pn1,   : 
 

 

Pn1  Pr1 x fs x fm 

 
 
 
 

2.2 –    

2.2.1 –   
     ,           

            
  Mp,     : 

 
 

Mp  Mn2 x fp 

 
 

fp 
     

1 2 ... 10 11 ... 50 51 ... 100 > 100 
 2.0 1.6 1.3 1.1 1.0 

 
   1.4 1.2 0.9 0.8 0.7 

 
             

  . 
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2.2.2 –    

,           ( .  3.5). 
         Pr1,  

 .   ,            .  
             

,           
 . 

 
 
 
 

2.2.3 –   ( ) 
    ,     (3.6.3)   

   .         
    M1MAX. 

 
 
 

2.2.4 –     
 ,    /   ,  ,   

  .             
  . 

 ,      Rc1,    ,  Rc2,    
,          Rx1     Rx2   
,     .  

               ,     
      (K1    K2   ). 

,   ,     ,    
: 

 
 

 

Kr  = 1 

 

Kr  = 1.25 

 

Kr  = 1.5 – 2.0 

 

 

M [  ] 

 

d [ ] 
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2.2.5 –      
 

 
 

    Rx = Rn x K 
   Rc  Rx 

 
 

K1  
x [ ] =   -75 -50 -25 0 25 50 75 100 150 200 250 

2x — — 1.10 1.00 0.77 0.62 0.52 0.45 — — — 
HDP 60  

3x — — 1.10 1.00 0.77 0.62 0.52 0.45 — — — 

2x — — 1.10 1.00 0.77 0.62 0.52 0.45 — — — 
HDP 70  

3x — — 1.10 1.00 0.77 0.62 0.52 0.45 — — — 

2x — 1.17 1.08 1.00 0.81 0.68 0.54 0.44 0.32 — — 
HDP 80  

3x — 1.17 1.08 1.00 0.81 0.68 0.54 0.44 0.32 — — 

2x — 1.15 1.07 1.00 0.83 0.72 0.61 0.50 0.37 — — 
HDP 90  

3x — 1.15 1.07 1.00 0.83 0.72 0.61 0.50 0.37 — — 

2x — 1.13 1.06 1.00 0.88 0.79 0.71 0.65 0.55 0.48 — 

3x — 1.14 1.06 1.00 0.84 0.73 0.64 0.58 0.48 — — HDP 100  

4x — — 1.10 1.00 0.83 0.71 0.62 0.55 — — — 

2x — 1.13 1.06 1.00 0.88 0.79 0.71 0.65 0.55 0.48 — 

3x — 1.14 1.06 1.00 0.84 0.73 0.64 0.58 0.48 — — HDP 110  

4x — — 1.10 1.00 0.83 0.71 0.62 0.55 — — — 

2x — 1.12 1.06 1.00 0.87 0.78 0.70 0.64 0.54 0.47 — 

3x — 1.13 1.06 1.00 0.84 0.73 0.64 0.58 0.48 — — HDP 120  

4x — — 1.10 1.00 0.83 0.71 0.62 0.55 — — — 

2x 1.15 1.09 1.04 1.00 0.84 0.73 0.62 0.54 0.42 0.35 0.30 

3x — 1.10 1.05 1.00 0.88 0.79 0.71 0.65 0.55 0.48 — HDP 130  

4x — 1.17 1.08 1.00 0.88 0.78 0.71 0.64 0.54 — — 

2x 1.15 1.09 1.04 1.00 0.84 0.73 0.62 0.54 0.42 0.35 0.30 

3x — 1.10 1.05 1.00 0.88 0.79 0.71 0.65 0.55 0.48 — HDP 140  

4x — 1.17 1.08 1.00 0.88 0.78 0.71 0.64 0.54 — — 
 

K2  
x [ ] = -100 -75 -50 -25 0 25 50 75 100 150 200 250 300 350 400 450 

HDP 60  — — 1.20 1.09 1.00 0.74 0.58 0.48 0.41 0.32 — — — — — — 
HDP 70  — 1.34 1.20 1.09 1.00 0.77 0.63 0.53 0.46 0.36 0.30 — — — — — 
HDP 80  1.38 1.26 1.16 1.07 1.00 0.82 0.69 0.59 0.52 0.42 0.35 0.30 — — — — 
HDP 90  1.33 1.23 1.14 1.07 1.00 0.81 0.68 0.58 0.51 0.41 0.34 0.30 — — — — 
HDP 100  1.28 1.20 1.12 1.06 1.00 0.81 0.68 0.58 0.51 0.41 0.34 0.30 0.26 — — — 
HDP 110  1.27 1.19 1.12 1.06 1.00 0.83 0.71 0.63 0.56 0.45 0.38 0.33 0.29 0.26 0.24 — 
HDP 120  1.25 1.18 1.11 1.05 1.00 0.83 0.71 0.63 0.56 0.45 0.38 0.33 0.29 0.26 0.24 — 
HDP 130  1.20 1.14 1.09 1.04 1.00 0.86 0.75 0.67 0.60 0.50 0.43 0.38 0.33 0.30 0.27 0.25 
HDP 140  1.20 1.14 1.09 1.04 1.00 0.86 0.75 0.67 0.60 0.50 0.43 0.38 0.33 0.30 0.27 0.25 
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2.2.6 –    
1.      

 ,    4.1,         
     .  

      HDP   60  90     
(  HDB),    .        

 ,      ,   , ,  
,      . 

        ,   . 2.2.5. 
   Rx           

      Rc,   . 
     Rx2          

     Rn2     K2. 
           

         .     
 ,          Bonfiglioli. 

          An2   0,2 x Rn2. 
2.      
 

 ,    4.2,          
             

. 
       ,       
.              

  Bonfiglioli. 
 
3.        

        ,   . 2.2.5. 
   Rx           

      Rc,   . 
     Rx1          

     Rn2     K1. 
           

         .     
 ,          Bonfiglioli. 

          An1   0.2 x Rn1. 
      (LD, RD  DD)       

 ,   ( .   ) 
 

 
       ,        

  Bonfiglioli. 
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2.2.7 –    
            
      20°C          

 .        3     
         . 

   PT    : 
 
 

 
 

     Pr1    .  ,   
   : 

 
 

PT  Pr1 

 
 
 

PT      

PTB      

PT0       

PFAN        

PSR            

PMCRW          

PMCRA         
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PTB [ ] PT0 [ ] PSR [ ] 
. 
. 2x  3x  4x  2x  3x  4x  2x  3x  4x  

B3 46 32 —  16 9 —  32 18 —  

B6 49 34 —  26 11 —  32 18 —  

B7 49 34 —  34 13 —  18 9 —  
HDP 60  

V5 43 29 —  31 10 —  17 10 —  

B3 48 33 —  18 10 —  32 18 —  

B6 52 36 —  35 12 —  32 18 —  

B7 52 36 —  40 14 —  17 8 —  
HDP 70  

V5 45 31 —  34 12 —  18 10 —  

B3 63 44 —  10 11 —  41 28 —  

B6 69 47 —  56 19 —  41 28 —  

B7 69 47 —  63 21 —  23 16 —  
HDP 80  

V5 60 41 —  57 17 —  27 18 —  

B3 83 57 —  14 15 —  48 22 —  

B6 90 62 —  82 27 —  39 22 —  

B7 90 62 —  93 29 —  27 8 —  
HDP 90  

V5 78 54 —  79 23 —  30 14 —  

B3 103 78 59 56 20 11 88 63 48 

B6 110 85 65 112 43 13 80 63 48 

B7 110 85 65 134 51 16 53 46 35 
HDP 100  

V5 94 71 54 103 41 17 61 42 32 

B3 103 78 59 59 21 12 88 63 48 

B6 110 85 65 127 46 13 80 63 48 

B7 110 85 65 146 54 16 53 46 35 
HDP 110  

V5 94 71 54 106 44 17 61 42 32 

B3 126 97 74 86 25 15 88 63 48 

B6 135 106 80 185 58 15 84 63 48 

B7 135 106 80 218 64 18 55 47 36 
HDP 120  

V5 114 88 67 160 48 19 61 42 32 

B3 191 148 113 138 46 30 107 102 78 

B6 201 160 122 303 101 30 98 95 74 

B7 201 160 122 353 119 39 63 72 55 
HDP 130  

V5 172 133 101 260 94 41 66 74 56 

B3 199 154 117 147 48 32 107 102 78 

B6 212 167 127 353 110 31 100 98 78 

B7 212 167 127 390 127 40 65 73 55 
HDP 140  

V5 180 138 105 269 103 42 66 74 56 
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1x

  

2x 

 

PFANL, PFANR [ ] PFANLR [ ] 

n1 [
-1]  2x  3x  4x  2x  3x  4x  

900 10 7 —  —  —  —  
1100 13 9 —  —  —  —  HDP 60  
1400 15 10 —  —  —  —  
900 10 7 —  —  —  —  

1100 13 9 —  —  —  —  HDP 70  
1400 15 10 —  —  —  —  
900 19 13 —  —  —  —  

1100 24 16 —  —  —  —  HDP 80  
1400 27 18 —  —  —  —  
900 22 15 —  —  —  —  

1100 28 19 —  —  —  —  HDP 90  
1400 32 22 —  —  —  —  
900 41 28 22 74 50 40 

1100 53 35 28 95 63 50 HDP 100  
1400 59 39 31 106 70 56 
900 41 28 22 74 50 40 

1100 53 35 28 95 63 50 HDP 110  
1400 59 39 31 106 70 56 
900 41 29 22 74 52 40 

1100 53 37 28 95 67 50 HDP 120  
1400 59 41 31 106 74 56 
900 65 46 34 117 83 61 

1100 84 59 44 151 106 79 HDP 130  
1400 93 66 49 167 119 88 
900 65 46 34 117 83 61 

1100 84 59 44 151 106 79 HDP 140  
1400 93 66 49 167 119 88 

 

 MCRW5 [ ] MCRW9 [ ] MCRW21 [ ] MCRW34 [ ] 

 
2x  3x  4x  2x  3x  4x  2x  3x  4x  2x  3x  4x  

PMCRW  116 84 66 210 152 119 370 268 210 676 490 385 

 

  MCRA5 [ ] MCRA9 [ ] MCRA21 [ ] MCRA34 [ ] 

  2x  3x  4x  2x  3x  4x  2x  3x  4x  2x  3x  4x  

T  20°C 175 127 100 253 184 144 496 360 282 671 486 382 

T  30°C 136 99 77 197 143 112 386 280 219 522 378 297 

T  40°C 97 71 55 141 102 80 276 200 157 373 270 212 
PMCRA  

T  50°C 58 42 33 84 61 48 165 120 94 224 162 127 
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fi       [iN]  

fn1 
      n1.     
  

fTA 
      ta.     
 

fINT        [ED%].    

fAMB     ,      

fALT 
      ,    .  
 

 
 

fi 

2x  3x  4x  
iN B3-B6 B7-V5 iN B3-B6 B7-V5 iN B3-B6 B7-V5 

7.1 1.00 1.00 22.4 1.00 1.00 112 1.00 1.00 

8.0 1.00 1.00 25.0 1.00 1.00 125 1.00 1.00 

9.0 1.00 1.00 28.0 1.00 1.00 140 1.00 1.00 

10.0 0.78 0.83 31.5 0.87 0.91 160 0.93 0.96 

11.2 0.78 0.83 35.5 0.87 0.91 180 0.93 0.96 

12.5 0.59 0.68 40.0 0.78 0.84 200 0.86 0.92 

14.0 0.59 0.68 45.0 0.78 0.84 224 0.86 0.92 

16.0 0.45 0.58 50.0 0.70 0.79 250 0.71 0.79 

18.0 0.45 0.58 56.0 0.70 0.79 280 0.71 0.79 

20.0 0.35 0.50 63.0 0.42 0.53 315 0.45 0.54 

22.4 0.35 0.50 71.0 0.42 0.53 355 0.45 0.54 

25.0 0.35 0.50 80.0 0.37 0.49 400 0.40 0.50 

   90.0 0.37 0.49 450 0.40 0.50 

   100.0 0.34 0.47 500 0.40 0.50 

   112.0 0.34 0.47    

   125.0 0.34 0.47    
 
 

 n1 [
-1] 

 500 900 1100 1400 

fn1 0.34 0.63 0.78 1.00 

      
      

    

 10°C 20°C 30°C 40°C 50°C 

fTA 1.14 1.00 0.86 0.71 0.57 

      
      

 . . . .   . 

 v = 0.5 /  v = 1.4 /  v = 4 /  

fAMB 0.75 1.00 1.30 

    

    

     [%] 

 100% 80% 60% 40% 20% 

fINT 1.00 1.05 1.20 1.35 1.80 

      
      

     [ ] 

 0 1000 2000 3000 

fALT 1.00 0.93 0.87 0.81 
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2.3 –       
 

     

n1 = 900 -1  fs = 2       = 30°C  fTA    = 0.86  

n2 = 75 -1  Mr2 = 3200      fAMB  = 1  

 : B7     .               = 0   fALT   = 1  

.   : 100 %  fINT = 1    

     
 
 

 : 
 

 
 

 

  HDP  70  2  11.7  LP  LR  VP  B7  [Pn1 = 53  @ n1 = 900] 

 
 
 

    / : 
 

PTB   = 52   fTA    = 0.86 @ tAMB = 30°C  fn1  = 0.63 @ n1 = 900  

PTO   = 40   fAMB = 1.0  fINT = 1 @ I = 100%  

PFAN  =  fALT  = 1.0  fi    = 0.83 @ iN = 11.2  

PSR    =    

 
 

PT = (PTB x fTA x fAMB x fALT x fINT) – (PTO x fi x fn1) + (PFAN x fTA x fALT) + PSR + PMRCW + PMCRA = 23.8  

 
 

PT < Pr1  
 
 

    1 
-     
 
 

PFAN = 10  @ n1 = 900    PT = 32.4  

 
 

PT > Pr1  
 
 

    2 
-   
 
 

PSR = 17   PT = 40.8  

 
 

PT > Pr1  
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3 -   

3.1 -    
 

HDP     70     2     25.0     LP     LR     GR     132     B3    
 

HDPHDPHDPHDP   HDP  

70707070 : 60, 70, 80, 90, 100, 110, 120, 130, 140  

2222   : 2, 3, 4  

25.025.025.025.0  : 7.1 ... 500.0  

LPLPLPLP   : LP, H, S  

LRLRLRLR  : LL, LR, LD, RL, RR, RD, DL, DR, DD  

GGGGRRRR   : VP, AD, GL, GR  

132132132132  : —, 112 ... 315  

BBBB3333  : B3, B6, B7, V5  
 
 
 
3.2 -   ( ) 
 

FAN   OP1   A   CW   F800L   HDB   TK  TG  DW  TA   AC  
 

FANFANFANFAN     : 
   —, FANL, FANR, FANLR, MCRW5, MCRW9, MCRW21, MCRW34, MCRA5, MCRA9, MCRA21, MCRA34, SR, HE  

OPOPOPOP1111    : —, OP1, OP2, MOP  

AAAA     : —, A  

CWCWCWCW      : —, CW, CCW  

FFFF800800800800LLLL  : — F350L, F400L, F450L, F550L, F660L, F800L, F350R, F400R, F450R, F550R, F660R, F800R, FM  

HDBHDBHDBHDB   : —, HDB  

TKTKTKTK   : —, TK, VS, DS, DVS,  

TGTGTGTG   : —, TG, OLG  

DWDWDWDW    : —, DW  

TATATATA     : —, TA  

ACACACAC   : —, AC, CC, CT  
 

:       . 
       - . 
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3.3 –    
 

 
 
 
 

3.4 –     

3.4.1 –    
 

 
 
 
 

3.4.2 -    
 

    : 

 
•         –    VP 
 
•        IEC   IM B5.    

       –    AD. 
 
•     -    .   

 GL  GR    ,     .      
 . 
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3.4.3 –   
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3.5 –      
 

          .  
          AD (    ) 

 GL / GR (     -    ). 
 

 
 

         Pr1,  
 .   ,            .  
             

,           
 . 

 
 

   

AD  

112 132 160 180 200 225 250 

HDP 60 3  x  x  x  x     
HDP 70 3  x  x  x  x  x    
HDP 80 3   x  x  x  x    
HDP 90 3    x  x  x    

 
 

   

GL - GR 

 112 132 160 180 200 225 250 280 315(*)  

HDP 60 2   17.3_19.4  7.1_19.4  7.1_19.4  7.1_19.4  7.1_19.4     

HDP 60 3   22.7_98.4  22.7_98.4  22.7_49.1  22.7_49.1  22.7_49.1     

HDP 70 2   19.4_22.6  8.0_22.6  8.0_22.6  8.0_22.6  8.0_22.6     

HDP 70 3   25.5_114.4  25.5_114.4  25.5_57.0  25.5_57.0  25.5_57.0     

HDP 80 2    15.5_22.6  15.5_22.6  15.5_22.6  8.1_22.6  8.1_22.6  8.1_22.6   

HDP 80 3    25.8_111.4  25.8_111.4  25.8_75.2  25.8_75.2  25.8_75.2  25.8_75.2   

HDP 90 2    15.8_22.4  15.8_22.4  15.8_22.4  15.8_22.4  7.9_22.4  7.9_22.4   

HDP 90 3    25.4_110.1  25.4_110.1  25.4_110.1  25.4_73.3  25.4_73.3  25.4_73.3   

HDP 100 2        7.4_21.8  7.4_21.8  7.4_21.8  

HDP 100 3    55.5_107.6  55.5_107.6  22.8_107.6  22.8_107.6  22.8_107.6  22.8_50.0  22.8_50.0  

HDP 100 4  110.6_507.9  110.6_507.9  110.6_507.9  110.6_507.9  110.6_507.9      

HDP 110 2        8.1_25.0  8.1_25.0  8.1_25.0  

HDP 110 3    60.7_123.4  60.7_123.4  24.9_123.4  24.9_123.4  24.9_123.4  24.9_54.5  24.9_54.5  

HDP 110 4  120.9_499.4  120.9_499.4  120.9_499.4  120.9_499.4  120.9_499.4      

HDP 120 2         7.9_25.4  7.9_25.4  

HDP 120 3     64.3_125.2  64.3_125.2  25.8_125.2  25.8_125.2  25.8_56.1  25.8_56.1  

HDP 120 4   128.0_523.7  128.0_523.7  128.0_523.7  128.0_523.7  128.0_523.7     

HDP 130 2          7.3_21.7  

HDP 130 3       56.5_108.3  56.5_108.3  21.8_108.3  21.8_108.3  

HDP 130 4    111.2_534.5  111.2_534.5  111.2_534.5  111.2_217.9  111.2_217.9    

HDP 140 2          8.4_24.9  

HDP 140 3       65.1_124.7  65.1_124.7  25.1_124.7  25.1_124.7  

HDP 140 4  

i=  

  141.6_495.3 141.6_495.3 141.6_495.3 141.6_277.5 141.6_277.5   

 
(*)        V5  B3/B6/B7      

 .           
       Bonfiglioli. 
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3.6 –   ( ) 

3.6.1 –    

3.6.1.1 –  
 

     HDP 60 ... HDP 90     ,    
          .   - FANL  FANR. 

  HDP 100 ... 140               
   . 
      HDP 100 … 140    2 :   

FANLR. 
 

 
 
 

      ,       ,     
MOP (      )  LAB (  ). 

  ,     ,    ( . 
  2.2.7)  PFAN. 

           n1 = 900 / . 
           . 

 
 
 

 
 

 
 

 A B C D 

HDP 60 FAN_ 125 130 255 200 

HDP 70 FAN_ 125 130 255 200 

HDP 80 FAN_ 155 155 348 235 

HDP 90 FAN_ 178 178 360 260 
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 I A B C X Y 

7.4…21.8 105 330 180 424 420 
22.8…107.6 82 330 180 424 420 HDP 100 FAN_ 

110.6…507.9 58 330 180 424 420 
8.1…25.0 105 330 180 424 420 

24.9…123.4 82 330 180 424 420 HDP 110 FAN_ 
120.9…499.4 58 330 180 424 420 

7.9…25.4 105 345 180 450 450 
25.8…125.2 85 345 180 450 450 HDP 120 FAN_ 

128.0…523.7 58 345 180 450 450 
7.3…12.3 130 422 230 540 590 

14.1…48.1 105 422 230 540 590 
56.5…237.9 82 422 230 540 590 

HDP 130 FAN_ 

274.5…534.5 58 422 230 540 590 
8.4…14.4 130 422 230 540 590 

16.3…56.2 105 422 230 540 590 
65.1…277.5 82 422 230 540 590 

HDP 140 FAN_ 

315.9…495.3 58 422 230 540 590 
 
 
 
 

3.6.1.2 –   
 SR       ,   ,  
 . 

        :    
8 ,   5 / ,     20°C. 

  ,      ,   
  ( .  2.2.7)  PSR.  

 
 

 A B C 

HDP 60_ SR  147 170 60 

HDP 70_ SR  147 170 60 

HDP 80_ SR  173 190 60 

HDP 90_ SR  190 210 60 

HDP 100_ SR  232 285 100 

HDP 110_ SR  232 270 100 

HDP 120_ SR  258 305 100 

HDP 130_ SR  325 340 100 
 HDP 140_ SR  325 365 100 
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3.6.1.3 –     
 

   2     ,       
    .     :   

MCRW…  -  ,    MCRA… – -  . 
            Bonfiglioli 

       ( . . 3.6.2). 
            . 

      ,        
PMCRW  PMCRA       2.2.7. 
 

 
MCRW5 
MCRA5 

MCRW9 
MCRA9 

MCRW21 
MCRA21 

MCRW34 
MCRA34 

HDP 100  X X   
HDP 110  X X   
HDP 120  X X X(*)  
HDP 130  X X X X(*) 
HDP 140  X X X X(*) 

 

(*)    B3 
 

      : 
-      
-     
- -      (MCRW...)  -   (MCRA...) 
-    
- . 
 
 
 

 : 
MCRW... :         : 
-    10 ; 
-     20°C; 
-     QH2O  : 
 

 MCRW5 MCRW9 MCRW21 MCRW34 

QH2O [l/ ]  10 18 31 56 

 
 
MCRA...:           .  

           . 
            Bonfiglioli. 
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3.6.1.4 –  
               

  /    .  «HE»      
       ,      

.      ,   . 
 
 
 
 
 
 

3.6.2 –    
       ,     

 . 
 
 

 

   

 

B3 B6 B7 V5 

HDP 60 ... HDP 90    (*) 

HDP 100 ... HDP 140    
OP... 
MOP 

 
:      Bonfiglioli      
     MCR… 

(*)          (    ). 
 
 
 
 
 

3.6.2.1 –    
,          V5,    

     ,        
     .  

      .       
 - OP1  OP2 –       n1 ( .  ). 

 
 

n1 = 900 -1 n1 = 1100 -1 n1 = 1400 -1 n1 = 1750 -1 

OP2 OP2 OP1 OP1 
 

      ,       . 
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HDP 60 ... HDP 90 

 
 

1 -  
2 -  
3 -     
 
 
 

 A (  ) B 

HDP 60_ OP1  190 105 
HDP 60_ OP2  190 105 
HDP 70_ OP1  215 105 
HDP 70_ OP2  215 105 
HDP 80_ OP1  240 105 
HDP 80_ OP2  240 130 
HDP 90_ OP1  240 130 
HDP 90_ OP2  240 130 

 
 
 
 

HDP 100 ... HDP 140 

 

 
1 -  
2 -  
3 -    

            Bonfiglioli. 
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       ,     . 

 

HDP 60 ... HDP 90 
LL 
RL 
DL 

LR 
RR 
DR 

LD 
RD 
DD 

 

LP  

VP 
GR 
AD 

 

 

H  

VP 
GR 
AD 

 

 

S  

VP 
GR 
AD 

 

 
 
 

3.6.2.2 –    
,          V5,    

      .      
   .      MOP. 
 MOP      (  FAN_ ). 

 
 

HDP 100 ... HDP 140 

 

 
 
 
1 -  
2 -  
3 -    
 

 A (  ) B C 

HDP 60_ MOP 190 260 310 

HDP 70_ MOP 215 260 330 

HDP 80_ MOP 240 270 355 

HDP 90_ MOP 240 285 390 
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HDP 100 ... HDP 140 

 

 
 
 
1 -  
2 -  
3 -    
 

            Bonfiglioli. 
 

       ,     . 
 
 

HDP 60 ... HDP 90 
LL 
RD 
DL 

LR 
RR 
DR 

LD 
RD 
DD 

 

LP VP 
VP 
GR 
AD 

VP 
GR 

 

H VP 
VP 
GR 
AD 

VP 
GR 

 

S VP 
VP 
GR 
AD 

VP 
GR 

 
 
 

3.6.3 –   
 

         ,    
 ,    . 

          . 2.2.1,   
  ,   ,    ,  M1 = M2 / (i x )   

  M1max ,    . 
               

.       . 
    (   A)       
 (CW –     CCW –   ). 

      ,       . 
           

.            
   .         

      Bonfiglioli. 
        . 

     ,       . 
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 i A B M1max [  ] n1min [ -1] 

7.1 ... 15.2 125 202.5 800 720 
HDP 60 2_A  

17.3 - 19.4 100 197.5 375 780 
HDP 60 3_A  22.7 ... 98.4 100 197.5 375 780 

8.0 ... 17.7 125 202.5 800 720 
HDP 70 2_A  

19.4 - 22.6 100 197.5 375 780 
HDP 70 3_A  25.5 ... 114.4 100 197.5 375 780 

HDP 80 2_A  8.1 ... 22.6 130 233 912 665 
HDP 80 3_A  25.8 ... 111.4 110 228 550 740 

HDP 90 2_A  7.9 ... 22.4 150 261 1400 610 
HDP 90 3_A  25.4 ... 110.1 125 256 800 720 

HDP 100 2_A  7.4 ... 21.8 175 285 2350 490 
22.8 ... 50.0 150 298 1400 610 

HDP 100 3_A  
55.5 ... 107.6 125 293 800 720 

HDP 100 4_A  110.6 ... 507.9 95 262 310 825 

HDP 110 2_A  8.1 ... 25.0 175 285 2350 490 
24.9 ... 54.5 150 298 1400 610 

HDP 110 3_A  
60.7 ... 123.4 125 293 800 720 

HDP 110 4_A  120.9 ... 499.4 95 262 310 825 

HDP 120 2_A  7.9 ... 25.4 190 315 3050 480 
25.8 ... 56.1 150 285 1400 610 

HDP 120 3_A  
64.3 ... 125.2 125 279 800 720 

HDP 120 4_A  128.0 ... 523.7 95 277 310 825 

7.3 ... 12.3 230 425 5600 420 
HDP 130 2_A  

14.1 ... 21.7 210 395 4500 450 
21.8 ... 48.1 190 366 3050 480 

HDP 130 3_A  
56.5 ... 108.3 175 366 2350 490 

HDP 130 4_A  111.2 ... 121.4 110 332 550 740 

8.4 ... 14.4 230 425 5600 420 
HDP 140 2_A  

16.3 ... 24.9 210 395 4500 450 
25.1 ... 56.2 190 366 3050 480 

HDP 140 3_A  
72.0 ... 124.7 175 342 2350 490 

HDP 140 4_A  141.6 ... 495.3 110 332 550 740 
 
 
 

 
 

            
          n1min 

   .          
   Bonfiglioli. 

 



 
 

 
 

 29 

 

3.6.4 –   
       ,   

 .  
  (  HDB)     HDP 60 ... HDP 90    LP    

.      .     . 
      DW («  »). 

 
 
 
 

3.6.5 –    
 

        : 
 
 

          . 
 
 

 HDP 60 HDP 70 HDP 80 HDP 90 HDP 100 HDP 110 HDP 120 HDP 130 HDP 140 

TK      X X X X X 

VS  X X X X X X X X X 

DS  X X X X X X X X X 

DVS  X X X X X X X X X 

 
 
 
TK –  .            

. 
T       ,    .  

  . 
 
VS –     Viton®  
 
DS –      
 
DVS –   Viton®   . 
 
 
 
 
 

3.6.6 –  
 

 .    TG       
  .     90°C ± 5°C.     

 ,       ,   . 
 

  .    OLG        . 
           .   

,    
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3.6.7 -   
 “  ” (   DW)         LP, 

       V5.       
   . 

             
  ( .    ). 

                
 . 

       ,     . 
 
 

 LR DR LD DD LL DL 

 

LP 
VP 
GR 

VP 
GR 

VP 
GR 
GL 

VP 
GR 
GL 

AD AD 

 

H 
VP 
GR  

VP 
GR 
GL 

 AD  

 

S 
VP 
GR  

VP 
GR 
GL 

 AD  

 
 

  «  »      ,    : 
 
 

 
DW 

HDP 60 HDP 70 HDP 80 HDP 90 HDP 100 HDP 110 HDP 120 HDP 130 HDP 140 

17.3 19.4 20.4 

19.4 22.6 22.4 

43.7 49.1 65.8 

49.1 57.0 73.3 

87.6 98.5 98.9 

i = 

98.4 114.4 

— 

110.1 

     Bonfiglioli 
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3.6.8 –     
  HDP 60...HDP 90,   ,         

  .   TA. 
 
 

 
 
 

 A B C D E F R 
HDP 60_ TA 40 47 32 76 251 340 47 

HDP 70_ TA 40 47 32 76 251 375 47 

HDP 80_ TA 60 60 42 97 297 400 60 

HDP 90_ TA 60 68 42 113 338 460 68 
 

  HDP 100 ... HDP 140,   ,         
      .        

.            G,   
 .        . 

 

 
 

 F B E  DIN2093 (3+3 .) G R S M 
HDP 100 2_TA 420 
HDP 100 3_TA 
HDP 100 4_TA 

540 
160 237 A100 33.1 35 30 - 40 M27 

HDP 110 2_TA 435 
HDP 110 3_TA 
HDP 110 4_TA 

555 
160 237 A100 33.1 35 30 - 40 M27 

HDP 120 2_TA 480 
HDP 120 3_TA 
HDP 120 4_TA 

630 
170 254 A100 33.1 40 40 - 50 M30 

HDP 130 2_TA 585 
HDP 130 3_TA 
HDP 130 4_TA 

780 
216 316 A125 43.3 45 50 - 60 M36 

HDP 140 2_TA 625 
HDP 140 3_TA 
HDP 140 4_TA 

790 
216 316 A125 43.3 45 50 - 60 M36 
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3.6.9 –  
 
AC –   

            
 Bonfiglioli (Bonfiglioli Quality System). 

 
CC -   

            ,  
            

    .         . 
 
CT -    

     ,   ,    
 : 

•    
•     
•         
•     (   ) 

          .   
      . 
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4 –     
 

HDP 60 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 60 2_ 7.1 4200 90 3200 4500 76 3510 4600 63 4490 4650 35 4510 

HDP 60 2_ 8.0 4200 80 4510 4200 63 4510 4200 51 4510 4300 29 4510 

HDP 60 2_ 9.0 4500 77 — 4600 62 2100 4600 50 3590 4650 28 4510 

HDP 60 2_ 10.1 4200 64 4290 4250 51 4510 4250 41 4510 4300 23 4510 

HDP 60 2_ 11.2 4600 63 3280 4600 49 4510 4650 41 4510 4650 23 4510 

HDP 60 2_ 12.5 4250 52 4510 4300 41 4510 4300 34 4510 4300 18.7 4510 

HDP 60 2_ 13.5 4600 52 4510 4650 41 4510 4650 34 4510 4650 18.7 4510 

HDP 60 2_ 15.2 4300 43 4510 4300 34 4510 4300 28 4510 4300 15.4 4510 

HDP 60 2_ 17.3 4650 41 1680 4650 32 2950 4650 26 2950 4650 14.7 2950 

HDP 60 2_ 19.4 4300 34 2950 4300 27 2950 4300 22 2950 4300 12.1 2950 

HDP 60 3_ 22.7 4350 30 2880 4650 25 3050 4650 21 3050 4650 11.4 3050 

HDP 60 3_ 25.5 4300 26 3050 4300 21 3050 4300 16.9 3050 4300 9.4 3050 

HDP 60 3_ 28.2 4650 26 3050 4650 20 3050 4650 16.5 3050 4650 9.2 3050 

HDP 60 3_ 31.7 4300 21 3050 4300 16.6 3050 4300 13.6 3050 4300 7.5 3050 

HDP 60 3_ 34.2 4650 21 3050 4650 16.6 3050 4650 13.6 3050 4650 7.6 3050 

HDP 60 3_ 38.5 4300 17.4 3050 4300 13.7 3050 4300 11.2 3050 4300 6.2 3050 

HDP 60 3_ 43.7 4650 16.6 3050 4650 13.0 3050 4650 10.7 3050 4650 5.9 3050 

HDP 60 3_ 49.1 4300 13.6 3050 4300 10.7 3050 4300 8.8 3050 4300 4.9 3050 

HDP 60 3_ 56.6 4650 12.8 2130 4650 10.1 2130 4650 8.2 2130 4650 4.6 2130 

HDP 60 3_ 63.6 4300 10.5 2130 4300 8.3 2130 4300 6.8 2130 4300 3.8 2130 

HDP 60 3_ 68.6 4650 10.6 2130 4650 8.3 2130 4650 6.8 2130 4650 3.8 2130 

HDP 60 3_ 77.1 4300 8.7 2130 4300 6.8 2130 4300 5.6 2130 4300 3.1 2130 

HDP 60 3_ 87.6 4650 8.3 2130 4650 6.5 2130 4650 5.3 2130 4650 3.0 2130 

HDP 60 3_ 98.4 4300 6.8 2130 4300 5.3 2130 4300 4.4 2130 4300 2.4 2130 

 
(—)           Bonfiglioli.. 
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HDP 70 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 70 2_ 8.0 5450 103 3470 5850 87 3760 6200 76 4040 6200 42 4510 

HDP 70 2_ 9.3 5650 92 4510 6050 78 4510 6250 66 4510 6350 37 4510 

HDP 70 2_ 10.1 5850 89 — 6300 75 —- 6550 64 1300 6550 35 4510 

HDP 70 2_ 11.7 6050 79 3470 6250 64 4510 6300 53 4510 6350 30 4510 

HDP 70 2_ 12.6 6300 77 2190 6550 63 3240 6550 51 4510 6550 28 4510 

HDP 70 2_ 14.6 6250 65 4510 6300 52 4510 6350 43 4510 6350 24 4510 

HDP 70 2_ 15.2 6500 65 3380 6550 52 4510 6550 42 4510 6550 23 4510 

HDP 70 2_ 17.7 6300 54 4510 6350 43 4510 6350 35 4510 6350 19.6 4510 

HDP 70 2_ 19.4 6550 51 1730 6550 40 2950 6550 33 2950 6550 18.4 2950 

HDP 70 2_ 22.6 6350 43 2950 6350 34 2950 6350 28 2950 6350 15.3 2950 

HDP 70 3_ 25.5 6550 40 1790 6550 31 2800 6550 26 3050 6550 14.3 3050 

HDP 70 3_ 29.6 6350 33 3050 6350 26 3050 6350 21 3050 6350 11.9 3050 

HDP 70 3_ 31.7 6400 31 2500 6550 25 3050 6550 21 3050 6550 11.5 3050 

HDP 70 3_ 36.9 6350 27 3050 6350 21 3050 6350 17.3 3050 6350 9.6 3050 

HDP 70 3_ 38.5 6550 26 3050 6550 21 3050 6550 17.0 3050 6550 9.5 3050 

HDP 70 3_ 44.7 6350 22 3050 6350 17.4 3050 6350 14.2 3050 6350 7.9 3050 

HDP 70 3_ 49.1 6550 21 3050 6550 16.3 3050 6550 13.3 3050 6550 7.4 3050 

HDP 70 3_ 57.0 6350 17.3 3050 6350 13.6 3050 6350 11.1 3050 6350 6.2 3050 

HDP 70 3_ 63.7 6500 15.9 2130 6550 12.6 2130 6550 10.3 2130 6550 5.7 2130 

HDP 70 3_ 73.9 6350 13.4 2130 6350 10.5 2130 6350 8.6 2130 6350 4.8 2130 

HDP 70 3_ 77.2 6550 13.2 2130 6550 10.4 2130 6550 8.5 2130 6550 4.7 2130 

HDP 70 3_ 89.6 6350 11.0 2130 6350 8.7 2130 6350 7.1 2130 6350 3.9 2130 

HDP 70 3_ 98.5 6550 10.4 2130 6550 8.1 2130 6550 6.7 2130 6550 3.7 2130 

HDP 70 3_ 114.4 6350 8.6 2130 6350 6.8 2130 6350 5.6 2130 6350 3.1 2130 

 
(—)           Bonfiglioli. 
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HDP 80 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 80 2_ 8.1 9500 180 3980 10250 152 4160 10350 126 4960 10350 70 4960 

HDP 80 2_ 9.4 9850 161 4960 10550 135 4960 11250 118 4960 11450 67 4960 

HDP 80 2_ 9.8 10150 157 3220 10950 133 3430 11350 113 4490 11350 63 4960 

HDP 80 2_ 11.4 10550 141 4960 11300 119 4960 11350 98 4960 11450 55 4960 

HDP 80 2_ 12.6 11050 134 2500 11450 109 4160 11500 90 4960 11500 50 4960 

HDP 80 2_ 14.6 11300 118 4960 11400 93 4960 11450 77 4960 11450 43 4960 

HDP 80 2_ 15.5 11450 113 4640 11500 89 5530 11500 73 5530 11500 40 5530 

HDP 80 2_ 18.0 11350 96 5530 11450 76 5530 11450 63 5530 11450 35 5530 

HDP 80 2_ 19.4 11500 90 5530 11500 71 5530 11500 58 5530 11500 32 5530 

HDP 80 2_ 22.6 11450 77 5530 11450 61 5530 11450 50 5530 11450 28 5530 

HDP 80 3_ 25.8 9900 60 3420 9900 47 4810 9900 38 5830 9900 21 5830 

HDP 80 3_ 30.0 11450 60 3480 11450 47 4870 11450 38 5830 11450 21 5830 

HDP 80 3_ 31.7 11000 54 4860 11500 44 5590 11500 36 5830 11500 20 5830 

HDP 80 3_ 36.8 11450 48 5830 11450 38 5830 11450 31 5830 11450 17.3 5830 

HDP 80 3_ 39.8 11500 45 5830 11500 35 5830 11500 29 5830 11500 16.1 5830 

HDP 80 3_ 46.2 11450 39 5830 11450 30 5830 11450 25 5830 11450 13.8 5830 

HDP 80 3_ 51.6 11500 35 4060 11500 27 5310 11500 22 6360 11500 12.4 6400 

HDP 80 3_ 59.9 11450 30 5770 11450 23 6400 11450 19.1 6400 11450 10.6 6400 

HDP 80 3_ 64.8 11500 28 6400 11500 22 6400 11500 17.8 6400 11500 9.9 6400 

HDP 80 3_ 75.2 11450 24 6400 11450 18.6 6400 11450 15.2 6400 11450 8.5 6400 

HDP 80 3_ 76.4 11500 23 1200 11500 18.4 1690 11500 15.1 2130 11500 8.4 3030 

HDP 80 3_ 88.7 11450 20 1970 11450 15.8 2460 11450 12.9 2890 11450 7.2 3030 

HDP 80 3_ 95.9 11500 18.7 2290 11500 14.7 2780 11500 12.0 3030 11500 6.7 3030 

HDP 80 3_ 111.4 11450 16.0 2900 11450 12.6 3030 11450 10.3 3030 11450 5.7 3030 
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HDP 90 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 90 2_ 7.9 12500 241 4210 13450 206 4590 14000 173 5770 14000 96 6340 

HDP 90 2_ 8.8 13100 227 6340 14050 191 6340 14950 166 6340 15250 94 6340 

HDP 90 2_ 10.1 13550 206 4160 14600 174 4390 15500 151 4650 16550 90 6340 

HDP 90 2_ 11.2 14200 194 6340 15050 161 6340 15150 133 6340 15250 74 6340 

HDP 90 2_ 12.2 14350 179 5940 15450 152 6320 16400 132 6340 16550 74 6340 

HDP 90 2_ 13.6 15050 169 6340 15150 134 6340 15250 110 6340 15250 61 6340 

HDP 90 2_ 15.8 15350 148 5940 16500 125 6340 16550 103 6340 16550 57 6340 

HDP 90 2_ 17.6 15150 131 6340 15250 104 6340 15250 85 6340 15250 47 6340 

HDP 90 2_ 20.1 16450 125 6340 16550 99 6340 16550 81 6340 16550 45 6340 

HDP 90 2_ 22.4 15250 104 6340 15250 82 6340 15250 67 6340 15250 37 6340 

HDP 90 3_ 25.4 15600 96 6110 16550 80 6110 16550 65 6110 16550 36 6110 

HDP 90 3_ 28.3 15250 84 6110 15250 66 6110 15250 54 6110 15250 30 6110 

HDP 90 3_ 32.9 16550 78 6110 16550 62 6110 16550 50 6110 16550 28.0 6110 

HDP 90 3_ 36.6 15250 65 6110 15250 51 6110 15250 42 6110 15250 23.2 6110 

HDP 90 3_ 40.0 16150 63 2370 16550 51 3470 16550 41 4750 16550 23.0 6110 

HDP 90 3_ 44.6 15250 53 4920 15250 42 6110 15250 34 6110 15250 19.0 6110 

HDP 90 3_ 51.8 16550 50 5720 16550 39 6110 16550 32 6110 16550 17.8 6110 

HDP 90 3_ 57.7 15250 41 6110 15250 32 6110 15250 27 6110 15250 14.7 6110 

HDP 90 3_ 65.8 16550 39 6110 16550 31 6110 16550 25 6110 16550 14.0 6110 

HDP 90 3_ 73.3 15250 32 6110 15250 26 6110 15250 21 6110 15250 11.6 6110 

HDP 90 3_ 77.8 16550 33 2050 16550 26 3390 16550 21 3680 16550 11.8 3680 

HDP 90 3_ 86.6 15250 27 3680 15250 22 3680 15250 17.6 3680 15250 9.8 3680 

HDP 90 3_ 98.9 16550 26 3680 16550 21 3680 16550 16.8 3680 16550 9.3 3680 

HDP 90 3_ 110.1 15250 22 3680 15250 17.0 3680 15250 13.9 3680 15250 7.7 3680 
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HDP 100 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 100 2_ 7.4 19650 405 7300 21150 343 7760 22450 298 8300 22600 166 11110 

HDP 100 2_ 8.2 20800 386 9830 20950 306 11110 21050 251 11110 21350 142 11110 

HDP 100 2_ 9.1 20650 346 8200 22200 292 8590 23150 249 10400 23150 139 11110 

HDP 100 2_ 10.1 20900 315 11110 21050 250 11110 21200 206 11110 21350 115 11110 

HDP 100 2_ 11.3 21800 296 8320 23450 250 8910 23450 205 11110 23450 114 11110 

HDP 100 2_ 12.5 21050 257 11110 21200 203 11110 21350 168 11110 21350 93 11110 

HDP 100 2_ 14.2 22800 246 9130 23750 201 11110 23750 165 11110 23750 91 11110 

HDP 100 2_ 15.7 21200 206 11110 21350 163 11110 21350 133 11110 21350 74 11110 

HDP 100 2_ 18.0 23950 203 11110 23950 160 11110 23950 131 11110 23950 73 11110 

HDP 100 2_ 20.0 21350 163 11110 21350 128 11110 21350 105 11110 21350 58 11110 

HDP 100 2_ 21.8 20050 140 11110 20050 110 11110 20050 90 11110 20050 50 11110 

HDP 100 3_ 22.8 21450 147 3630 23050 124 3910 24050 106 4430 24050 59 6320 

HDP 100 3_ 25.3 21350 131 5010 21350 103 6280 21350 85 6320 21350 47 6320 

HDP 100 3_ 28.1 22600 125 5590 24050 105 6120 24050 86 6320 24050 48 6320 

HDP 100 3_ 31.3 21350 106 6320 21350 84 6320 21350 68 6320 21350 38 6320 

HDP 100 3_ 35.4 23600 104 6320 24050 83 6320 24050 68 6320 24050 38 6320 

HDP 100 3_ 39.3 21350 85 6320 21350 66 6320 21350 54 6320 21350 30 6320 

HDP 100 3_ 45.0 24050 83 6320 24050 65 6320 24050 54 6320 24050 30 6320 

HDP 100 3_ 50.0 21350 67 6320 21350 52 6320 21350 43 6320 21350 24 6320 

HDP 100 3_ 55.5 24050 67 3710 24050 53 4730 24050 43 5640 24050 24 6900 

HDP 100 3_ 61.7 21350 54 5710 21350 42 6730 21350 35 6900 21350 19.2 6900 

HDP 100 3_ 69.9 24050 54 5750 24050 42 6770 24050 34 6900 24050 19.1 6900 

HDP 100 3_ 77.7 21350 43 6900 21350 34 6900 21350 28 6900 21350 15.3 6900 

HDP 100 3_ 88.9 24050 42 6900 24050 33 6900 24050 27 6900 24050 15.1 6900 

HDP 100 3_ 98.8 21350 34 6900 21350 27 6900 21350 22 6900 21350 12.0 6900 

HDP 100 3_ 107.6 20050 29 6900 20050 23 6900 20050 18.7 6900 20050 10.4 6900 

HDP 100 4_ 110.6 24050 35 1910 24050 27 2090 24050 22 2090 24050 12.3 2090 

HDP 100 4_ 122.9 21350 28 2090 21350 22 2090 21350 17.7 2090 21350 9.9 2090 

HDP 100 4_ 139.2 24050 28 2090 24050 22 2090 24050 17.6 2090 24050 9.8 2090 

HDP 100 4_ 154.7 21350 22 2090 21350 17.2 2090 21350 14.1 2090 21350 7.8 2090 

HDP 100 4_ 177.0 24050 22 2090 24050 17.0 2090 24050 13.9 2090 24050 7.7 2090 

HDP 100 4_ 196.7 21350 17.3 2090 21350 13.6 2090 21350 11.1 2090 21350 6.2 2090 

HDP 100 4_ 222.2 24050 17.2 2090 24050 13.5 2090 24050 11.1 2090 24050 6.1 2090 

HDP 100 4_ 246.9 21350 13.7 2090 21350 10.8 2090 21350 8.8 2090 21350 4.9 2090 

HDP 100 4_ 286.4 24050 13.3 2680 24050 10.5 2680 24050 8.6 2680 24050 4.8 2680 

HDP 100 4_ 318.3 21350 10.7 2680 21350 8.4 2680 21350 6.9 2680 21350 3.8 2680 

HDP 100 4_ 359.6 24050 10.6 2680 24050 8.4 2680 24050 6.8 2680 24050 3.8 2680 

HDP 100 4_ 399.5 21350 8.5 2680 21350 6.7 2680 21350 5.5 2680 21350 3.0 2680 

HDP 100 4_ 457.1 24050 8.4 2680 24050 6.6 2680 24050 5.4 2680 24050 3.0 2680 

HDP 100 4_ 507.9 21350 6.7 2680 21350 5.2 2680 21350 4.3 2680 21350 2.4 2680 

 



 
 

 
38  
 

 

HDP 110 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[N] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[N] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[N] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[N] 

HDP 110 2_ 8.1 22650 428 4290 24050 357 5420 24050 292 9470 24050 162 11110 

HDP 110 2_ 9.0 24000 409 6640 25400 340 8200 25400 278 11110 25400 155 11110 

HDP 110 2_ 9.9 23850 366 5120 24450 295 8300 24450 241 11110 24450 134 11110 

HDP 110 2_ 11.0 25700 356 6640 25800 281 11030 25800 230 11110 25800 128 11110 

HDP 110 2_ 12.3 24750 307 6250 24750 241 10840 24750 198 11110 24750 110 11110 

HDP 110 2_ 13.6 26050 292 8980 26100 230 11110 26100 188 11110 26100 104 11110 

HDP 110 2_ 15.5 25050 247 8980 25050 194 11110 25050 159 11110 25050 88 11110 

HDP 110 2_ 17.1 26250 234 11110 26400 185 11110 26400 151 11110 26400 84 11110 

HDP 110 2_ 19.7 25350 197 11110 25350 155 11110 25350 126 11110 25350 70 11110 

HDP 110 2_ 21.8 26400 185 11110 26400 145 11110 26400 119 11110 26400 66 11110 

HDP 110 2_ 25.0 23650 144 11110 23650 113 11110 23650 93 11110 23650 52 11110 

HDP 110 3_ 24.9 24600 154 2970 26450 130 3190 27600 111 3670 27600 62 6320 

HDP 110 3_ 27.6 25650 145 3790 26400 117 4680 26400 96 5810 26400 53 6320 

HDP 110 3_ 30.7 26350 134 4830 27950 111 5370 27950 91 6320 27950 51 6320 

HDP 110 3_ 34.0 26400 121 5980 26400 95 6320 26400 78 6320 26400 43 6320 

HDP 110 3_ 38.7 27500 111 6320 28300 90 6320 28300 73 6320 28300 41 6320 

HDP 110 3_ 42.8 26400 96 6320 26400 75 6320 26400 62 6320 26400 34 6320 

HDP 110 3_ 49.2 26450 84 6320 26450 66 6320 26450 54 6320 26450 30 6320 

HDP 110 3_ 54.5 26400 75 6320 26400 59 6320 26400 49 6320 26400 27 6320 

HDP 110 3_ 60.7 27950 72 2610 27950 56 4100 27950 46 5010 27950 26 6900 

HDP 110 3_ 67.2 26400 61 4630 26400 48 5650 26400 39 6560 26400 22 6900 

HDP 110 3_ 76.4 28300 58 5140 28300 45 6170 28300 37 6900 28300 21 6900 

HDP 110 3_ 84.6 26400 49 6480 26400 38 6900 26400 31 6900 26400 17.4 6900 

HDP 110 3_ 97.1 26450 42 6900 26450 33 6900 26450 27 6900 26450 15.2 6900 

HDP 110 3_ 107.6 26400 38 6900 26400 30 6900 26400 25 6900 26400 13.7 6900 

HDP 110 3_ 123.4 23650 30 6900 23650 23 6900 23650 19.2 6900 23650 10.7 6900 

HDP 110 4_ 120.9 27750 37 1530 28500 29 2000 28500 24 2090 28500 13.4 2090 

HDP 110 4_ 133.9 26400 31 2090 26400 25 2090 26400 20 2090 26400 11.2 2090 

HDP 110 4_ 168.5 26400 25 2090 26400 19.6 2090 26400 16.0 2090 26400 8.9 2090 

HDP 110 4_ 191.0 28700 24 2090 28700 18.8 2090 28700 15.4 2090 28700 8.5 2090 

HDP 110 4_ 193.4 26450 22 2090 26450 17.1 2090 26450 14.0 2090 26450 7.8 2090 

HDP 110 4_ 214.2 26400 19.6 2090 26400 15.4 2090 26400 12.6 2090 26400 7.0 2090 

HDP 110 4_ 248.6 28500 18.2 1060 28500 14.3 1660 28500 11.7 2170 28500 6.5 2680 

HDP 110 4_ 275.4 26400 15.2 2150 26400 12.0 2670 26400 9.8 2680 26400 5.4 2680 

HDP 110 4_ 313.0 28700 14.6 2360 28700 11.5 2680 28700 9.4 2680 28700 5.2 2680 

HDP 110 4_ 346.7 26400 12.1 2680 26400 9.5 2680 26400 7.8 2680 26400 4.3 2680 

HDP 110 4_ 392.9 28700 11.6 2680 28700 9.1 2680 28700 7.5 2680 28700 4.1 2680 

HDP 110 4_ 440.7 26400 9.5 2680 26400 7.5 2680 26400 6.1 2680 26400 3.4 2680 

HDP 110 4_ 499.4 26450 8.4 2680 26450 6.6 2680 26450 5.4 2680 26450 3.0 2680 
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HDP 120 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 120 2_ 7.9 30200 583 8270 32450 492 8930 34450 428 9520 34900 241 17810 

HDP 120 2_ 8.6 30750 545 12810 33050 460 13800 34550 394 15740 35000 222 17810 

HDP 120 2_ 10.3 32750 485 8560 35050 408 9590 35200 335 14500 35350 187 17810 

HDP 120 2_ 11.2 33350 454 13180 34600 370 16260 34800 304 17810 35000 170 17810 

HDP 120 2_ 13.0 34000 399 14060 35250 325 17570 35350 267 17810 35350 148 17810 

HDP 120 2_ 14.2 34600 373 17810 34850 295 17810 35000 242 17810 35000 135 17810 

HDP 120 2_ 16.0 35200 336 15300 35350 265 17810 35350 217 17810 35350 121 17810 

HDP 120 2_ 17.4 34800 305 17810 35000 241 17810 35000 197 17810 35000 110 17810 

HDP 120 2_ 20.6 35350 262 17810 35350 206 17810 35350 168 17810 35350 93 17810 

HDP 120 2_ 22.5 35000 238 17810 35000 187 17810 35000 153 17810 35000 85 17810 

HDP 120 2_ 25.4 31750 191 17810 31750 150 17810 31750 123 17810 31750 68 17810 

HDP 120 3_ 25.8 33300 201 — 35350 168 — 35350 137 3120 35350 76 6320 

HDP 120 3_ 28.0 34000 189 2440 35000 153 4060 35000 125 5370 35000 69 6320 

HDP 120 3_ 32.5 34850 167 5000 35350 133 6260 35350 109 6320 35350 60 6320 

HDP 120 3_ 35.4 35000 154 6140 35000 121 6320 35000 99 6320 35000 55 6320 

HDP 120 3_ 39.9 35350 138 5180 35350 108 6320 35350 89 6320 35350 49 6320 

HDP 120 3_ 43.5 35000 125 6280 35000 98 6320 35000 81 6320 35000 45 6320 

HDP 120 3_ 51.6 35350 107 6320 35350 84 6320 35350 69 6320 35350 38 6320 

HDP 120 3_ 56.1 35000 97 6320 35000 76 6320 35000 62 6320 35000 35 6320 

HDP 120 3_ 64.3 35350 86 3490 35350 67 4700 35350 55 5770 35350 31 6900 

HDP 120 3_ 70.0 35000 78 4630 35000 61 5840 35000 50 6900 35000 28 6900 

HDP 120 3_ 78.9 35350 70 5830 35350 55 6900 35350 45 6900 35350 25 6900 

HDP 120 3_ 85.9 35000 63 6760 35000 50 6900 35000 41 6900 35000 23 6900 

HDP 120 3_ 101.8 35350 54 6090 35350 42 6900 35350 35 6900 35350 19.3 6900 

HDP 120 3_ 110.9 35000 49 6820 35000 39 6900 35000 32 6900 35000 17.6 6900 

HDP 120 3_ 125.2 31750 39 6900 31750 31 6900 31750 25 6900 31750 14.1 6900 

HDP 120 4_ 128.0 34950 43 — 35350 34 — 35350 28 1410 35350 15.7 2090 

HDP 120 4_ 139.4 35000 40 — 35000 31 1660 35000 26 2090 35000 14.3 2090 

HDP 120 4_ 157.1 35350 36 1840 35350 28 2090 35350 23 2090 35350 12.8 2090 

HDP 120 4_ 171.1 35000 33 2090 35000 26 2090 35000 21 2090 35000 11.6 2090 

HDP 120 4_ 202.8 35350 28 2090 35350 22 2090 35350 17.8 2090 35350 9.9 2090 

HDP 120 4_ 220.8 35000 25 2090 35000 19.8 2090 35000 16.2 2090 35000 9.0 2090 

HDP 120 4_ 254.6 35350 22 2090 35350 17.3 2090 35350 14.2 2090 35350 7.9 2090 

HDP 120 4_ 277.2 35000 20 2090 35000 15.8 2090 35000 12.9 2090 35000 7.2 2090 

HDP 120 4_ 323.2 35350 17.4 1450 35350 13.7 2060 35350 11.2 2570 35350 6.2 2680 

HDP 120 4_ 351.9 35000 15.8 2050 35000 12.4 2610 35000 10.2 2680 35000 5.6 2680 

HDP 120 4_ 405.7 35350 13.8 2680 35350 10.9 2680 35350 8.9 2680 35350 4.9 2680 

HDP 120 4_ 454.3 35000 12.2 2680 35000 9.6 2680 35000 7.9 2680 35000 4.4 2680 

HDP 120 4_ 523.7 35350 10.7 2680 35350 8.4 2680 35350 6.9 2680 35350 3.8 2680 

 
(—)           Bonfiglioli. 
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HDP 130 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 130 2_ 7.3 46000 967 5270 49450 817 5680 52500 709 6050 59300 445 10100 

HDP 130 2_ 7.9 47000 905 7830 50550 765 8420 53700 665 8930 56900 391 16350 

HDP 130 2_ 8.6 48500 860 5420 52100 726 5850 55350 631 6220 59300 375 12930 

HDP 130 2_ 9.4 49550 804 7980 53300 680 8560 56550 590 9130 56900 330 18840 

HDP 130 2_ 11.3 51900 701 7370 55800 592 7910 59250 514 8420 59300 286 18350 

HDP 130 2_ 12.3 53100 657 9740 56650 550 10760 56900 452 13620 56900 251 23580 

HDP 130 2_ 14.1 53000 572 13570 57000 484 14570 59300 412 16280 59300 229 22120 

HDP 130 2_ 15.4 54400 538 15600 56900 442 17700 56900 362 20870 56900 201 22120 

HDP 130 2_ 17.4 58650 514 6050 58650 404 9640 58650 330 12810 58650 183 22120 

HDP 130 2_ 19.0 56900 456 10690 56900 359 14250 56900 293 17430 56900 163 22120 

HDP 130 2_ 21.7 53600 378 17040 53600 297 20600 53600 243 22120 53600 135 22120 

HDP 130 3_ 21.8 59300 424 — 59300 333 3100 59300 273 5200 59300 151 11940 

HDP 130 3_ 23.8 56900 373 4460 56900 293 6830 56900 240 8960 56900 133 11940 

HDP 130 3_ 28.6 59300 323 8100 59300 254 10470 59300 208 11940 59300 115 11940 

HDP 130 3_ 31.2 56900 284 10950 56900 223 11940 56900 182 11940 56900 101 11940 

HDP 130 3_ 35.7 59300 258 8520 59300 203 11940 59300 166 11940 59300 92 11940 

HDP 130 3_ 39.0 56900 227 10800 56900 178 11940 56900 146 11940 56900 81 11940 

HDP 130 3_ 44.1 58650 207 11940 58650 163 11940 58650 133 11940 58650 74 11940 

HDP 130 3_ 48.1 56900 184 11940 56900 145 11940 56900 118 11940 56900 66 11940 

HDP 130 3_ 56.5 59300 163 3620 59300 128 5440 59300 105 7040 59300 58 8050 

HDP 130 3_ 61.7 56900 144 6100 56900 113 7910 56900 92 8050 56900 51 8050 

HDP 130 3_ 70.7 59300 131 7720 59300 103 8050 59300 84 8050 59300 47 8050 

HDP 130 3_ 77.1 56900 115 8050 56900 90 8050 56900 74 8050 56900 41 8050 

HDP 130 3_ 87.2 58650 105 8050 58650 82 8050 58650 67 8050 58650 37 8050 

HDP 130 3_ 95.1 56900 93 8050 56900 73 8050 56900 60 8050 56900 33 8050 

HDP 130 3_ 108.3 53600 77 8050 53600 61 8050 53600 50 8050 53600 28 8050 

HDP 130 4_ 111.2 56000 80 4460 59300 67 4840 59300 54 4840 59300 30 4840 

HDP 130 4_ 121.4  56900 75 4840 56900 59 4840 56900 48 4840 56900 27 4840 

HDP 130 4_ 139.0 59300 68 4840 59300 53 4840 59300 44 4840 59300 24 4840 

HDP 130 4_ 151.7 56900 60 4840 56900 47 4840 56900 38 4840 56900 21 4840 

HDP 130 4_ 176.7 59300 53 4840 59300 42 4840 59300 34 4840 59300 19.1 4840 

HDP 130 4_ 192.9 56900 47 4840 56900 37 4840 56900 30 4840 56900 16.7 4840 

HDP 130 4_ 217.9 58650 43 4840 58650 34 4840 58650 28 4840 58650 15.3 4840 

HDP 130 4_ 237.9 56900 38 4840 56900 30 4840 56900 24 4840 56900 13.6 4840 

HDP 130 4_ 274.5 59300 34 1770 59300 27 1770 59300 22 1770 59300 12.3 1770 

HDP 130 4_ 299.6 56900 30 1770 56900 24 1770 56900 19.4 1770 56900 10.8 1770 

HDP 130 4_ 348.9 59300 27 1770 59300 21 1770 59300 17.4 1770 59300 9.6 1770 

HDP 130 4_ 380.9 56900 24 1770 56900 18.7 1770 56900 15.3 1770 56900 8.5 1770 

HDP 130 4_ 469.8 56900 19.3 1770 56900 15.1 1770 56900 12.4 1770 56900 6.9 1770 

HDP 130 4_ 534.5 53600 15.9 1770 53600 12.5 1770 53600 10.2 1770 53600 5.7 1770 

 
(—)           Bonfiglioli. 
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HDP 140 

n1 = 1400 -1 n1 = 1100 -1 n1 = 900 -1 n1 = 500 -1 

i Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

Mn2 
[ ] 

Pn1 
[ ] 

Rn1 
[ ] 

HDP 140 2_ 8.4 59900 1094 — 64400 924 - 68400 803 — 74850 488 5120 

HDP 140 2_ 9.3 64900 1071 — 69800 905 1020 72700 771 2050 73500 433 11470 

HDP 140 2_ 9.9 63400 976 — 68150 825 - 72400 717 — 74850 412 8220 

HDP 140 2_ 11.0 68400 952 1140 72650 794 1800 73050 654 4560 73500 365 14250 

HDP 140 2_ 13.0 68100 799 2050 73200 675 2220 74850 564 4190 74850 314 14160 

HDP 140 2_ 14.4 72700 771 3580 73200 610 6680 73500 501 9540 73500 278 19500 

HDP 140 2_ 16.3 69600 653 8780 74100 546 9830 74100 447 13010 74100 248 22120 

HDP 140 2_ 18.0 73150 620 10740 73500 490 14110 73500 401 17280 73500 223 22120 

HDP 140 2_ 20.1 67550 514 6030 67550 404 9610 67550 330 12790 67550 184 22120 

HDP 140 2_ 22.2 72700 500 7170 73500 397 10300 73500 325 13470 73500 180 22120 

HDP 140 2_ 24.9 67200 411 14330 67200 323 17920 67200 264 21090 67200 147 22120 

HDP 140 3_ 25.1 69600 432 — 70400 344 2120 70400 281 4230 70400 156 11200 

HDP 140 3_ 27.7 73500 413 1550 73500 324 3930 73500 265 6030 73500 147 11940 

HDP 140 3_ 32.9 74850 354 5810 74850 278 8200 74850 228 10300 74850 126 11940 

HDP 140 3_ 36.4 73500 314 8720 73500 247 11100 73500 202 11940 73500 112 11940 

HDP 140 3_ 41.1 74100 281 6900 74100 220 8960 74100 180 10790 74100 100 11940 

HDP 140 3_ 45.5 73500 251 9030 73500 198 11080 73500 162 11940 73500 90 11940 

HDP 140 3_ 50.7 67550 207 11940 67550 163 11940 67550 133 11940 67550 74 11940 

HDP 140 3_ 56.2 73500 204 11940 73500 160 11940 73500 131 11940 73500 73 11940 

HDP 140 3_ 65.1 74850 179 5420 74850 141 7520 74850 115 8050 74850 64 8050 

HDP 140 3_ 72.0 73500 159 7950 73500 125 8050 73500 102 8050 73500 57 8050 

HDP 140 3_ 81.3 74100 142 6320 74100 111 8050 74100 91 8050 74100 51 8050 

HDP 140 3_ 90.0 73500 127 8050 73500 100 8050 73500 82 8050 73500 45 8050 

HDP 140 3_ 100.3 67550 105 8050 67550 82 8050 67550 67 8050 67550 37 8050 

HDP 140 3_ 111.0 73500 103 8050 73500 81 8050 73500 66 8050 73500 37 8050 

HDP 140 3_ 124.7 67200 84 8050 67200 66 8050 67200 54 8050 67200 30 8050 

HDP 140 4_ 141.6 71350 80 4460 73500 65 4840 73500 53 4840 73500 30 4840 

HDP 140 4_ 160.0 74100 74 4840 74100 58 4840 74100 47 4840 74100 26 4840 

HDP 140 4_ 177.0 73500 66 4840 73500 52 4840 73500 42 4840 73500 24 4840 

HDP 140 4_ 197.3 67550 54 4840 67550 43 4840 67550 35 4840 67550 19.4 4840 

HDP 140 4_ 225.0 73500 52 4840 73500 41 4840 73500 33 4840 73500 18.5 4840 

HDP 140 4_ 250.8 67550 43 4840 67550 34 4840 67550 28 4840 67550 15.3 4840 

HDP 140 4_ 277.5 73500 42 4840 73500 33 4840 73500 27 4840 73500 15.0 4840 

HDP 140 4_ 315.9 74100 37 1770 74100 29 1770 74100 24 1770 74100 13.3 1770 

HDP 140 4_ 349.6 73500 33 1770 73500 26 1770 73500 22 1770 73500 11.9 1770 

HDP 140 4_ 401.6 74100 29 1770 74100 23 1770 74100 18.9 1770 74100 10.5 1770 

HDP 140 4_ 444.4 73500 26 1770 73500 21 1770 73500 16.9 1770 73500 9.4 1770 

HDP 140 4_ 495.3 67550 22 1770 67550 17.0 1770 67550 13.9 1770 67550 7.7 1770 

 
(—)           Bonfiglioli. 

 
 
 
 
 



 
 

 
42  
 

4.1 -       
 

HDP 60 

 

 
Rn2 [ ] 

n2 x h M2 = 4300  M2 = 3400  M2 = 2850  M2 = 2150  

 34.4 35.0 35.0  35.0  35.0  
250 000 

 32.0 35.0 34.1 35.0 35.0  35.0  

 25.0 29.9 28.1 32.0 29.1 32.9 30.2 34.1 
500 000 

 24.2 28.0 26.2 30.1 27.5 31.3 29.0 32.9 

 19.9 24.4 23.9 27.6 25.2 28.6 26.4 29.8 
750 000 

 20.3 23.7 22.3 25.7 23.6 27.0 25.1 28.5 

 16.5 20.8 20.7 24.7 22.7 25.8 23.9 27.0 
1 000 000 

 17.8 20.9 19.8 23.0 21.1 24.2 22.7 25.8 

 14.0 18.1 18.4 22.2 20.8 23.8 22.1 25.0 
1 250 000 

 15.1 19.0 18.1 21.0 19.3 22.2 20.9 23.8 

  10.5 11.9 15.1 14.5 17.6 17.2 19.6 
2 500 000 

  11.2 12.8 15.6 14.5 16.8 16.0 18.4 

   8.4 11.4 11.3 14.1 14.5 17.0 
3 750 000 

   9,0 12,4 12,1 14,2 13,6 15,7 

    9,0 9,2 11,9 12,5 15,0 
5 000 000 

    9,6 9,9 12,5 12,1 14,0 
 

HDP 60 

 

 
Rn2 [ ] 

n2 x h M2 = 4300  M2 = 3400  M2 = 2850  M2 = 2150  

 27.6  32.3  30.6  35.0  32.4  35.0  34.7  35.0  250 000  
 25.1  29.9  28.6  33.3  30.7  35.0  33.4  35.0  

 19.8  23.6  22.7  26.6  24.5  28.4  26.8  30.7  500 000  
 17.3  21.1  20.8  24.6  22.9  26.7  25.6  29.4  

 15.9  19.3  18.8  22.2  20.6  24.0  22.9  26.3  750 000  
 13.4  16.8  16.9  20.3  19.0  22.4  21.7  25.1  

 13.4  16.5  16.4  19.5  18.2  21.3  20.5  23.6  1 000 000  
 10.9  14.0  14.4  17.5  16.5  19.7  19.2  22.3  

 11.6  14.5  14.6  17.5  16.4  19.3  18.7  21.6  1 250 000  
 9.1  12.1  12.6  15.5  14.7  17.7  17.4  20.4  

  9.1  9.7  12.1  11.5  13.9  13.8  16.2  2 500 000  
  6.7  7.8  10.1  9.9  12.3  12.6  15.0  

   7.3  9.4  9.1  11.2  11.4  13.5  3 750 000  
   5.4  7.5  7.5  9.6  10.2  12.3  

    7.7  7.6  9.5  9.9  11.8  5 000 000  
    5.8  6.0  7.9  8.7  10.6  

 
      h:    [ ]   . 

 

,       .       
        .    

            
  Bonfiglioli. 

        (  HDB). 
 



 
 

 
 

 43 

 

 
HDP 70 

 

                   
Rn2 [ ] 

n2 x h M2 = 6350  M2 = 5050  M2 = 4200  M2 = 3150  

 35.2 40.0 37.2 40.0 38.1 40.0 39.2 40.0 
250 000  

 32.8 40.0 34.8 40.0 36.1 40.0 37.8 40.0 

 25.1 34.5 28.9 37.0 30.1 37.9 31.2 39.0 
500 000  

 24.8 32.7 26.8 34.7 28.1 36.0 29.7 37.6 

 20.0 28.5 23.9 32.1 26.1 33.1 27.2 34.2 
750 000  

 20.8 27.9 22.8 29.8 24.2 31.1 25.8 32.7 

 16.5 24.6 20.7 28.3 23.2 30.0 24.7 31.1 
1 000 000  

 17.8 24.8 20.3 26.7 21.6 28.0 23.2 29.6 

 13.0 21.8 18.4 25.5 20.9 27.7 22.9 28.8 
1 250 000  

 15.1 22.5 18.4 24.5 19.8 25.8 21.4 27.4 

  12.7 11.2 18.0 14.6 20.5 17.7 22.8 
2 500 000  

  14.7 12.6 18.5 14.8 19.7 16.5 21.3 

    14.1 11.4 16.7 14.6 19.7 
3 750 000  

  10.0  15.1 12.2 16.7 14.0 18.3 

    11.0  14.3 12.7 17.3 
5 000 000  

    12.3  14.8 12.4 16.4 
 

HDP 70 

 

 
Rn2 [ ] 

n2 x h M2 = 6350  M2 = 5050  M2 = 4200  M2 = 3150  

 26.0 35.7 29.4 39.1 31.6 40.0 34.4 40.0 
250 000  

 23.1 32.8 27.1 36.8 29.7 39.4 33.0 40.0 

 18.0 25.9 21.4 29.3 23.6 31.5 26.4 34.2 
500 000  

 15.1 23.0 19.1 27.0 21.7 29.6 25.0 32.8 

 14.0 21.0 17.4 24.4 19.7 26.6 22.4 29.3 
750 000  

 11.1 18.1 15.1 22.1 17.7 24.7 21.0 27.9 

 11.4 17.9 14.9 21.3 17.1 23.5 19.9 26.2 
1 000 000  

  15.0 12.6 19.0 15.2 21.6 18.4 24.8 

  15.7 13.0 19.1 15.3 21.3 18.0 24.0 
1 250 000  

  12.8 10.7 16.8 13.4 19.4 16.6 22.6 

  9.7  13.0 10.3 15.2 13.1 18.0 
2 500 000  

  6.7  10.7  13.3 11.7 16.5 

    10.0  12.2 10.6 15.0 
3 750 000  

    7.7  10.3  13.5 

    8.1  10.3  13.0 
5 000 000  

    5.8  8.4  11.6 
 
 
      h:    [ ]   . 

 

,       ,       
        .    

            
  Bonfiglioli. 

        (  HDB). 

 



 
 

 
44  
 

 
HDP 80 

 

                   
Rn2 [ ] 

n2 x h M2 = 11450  M2 = 9150  M2 = 7600  M2 = 5700  

 39.3  46.0  43.7  46.0  45.3  46.0  47.2  46.0  250 000  
 37.1  46.0  40.3  46.0  42.4  46.0  45.1  46.0  
 26.0  41.7  32.3  46.0  35.3  46.0  37.2  46.0  500 000  
 27.1  39.9  30.3  43.1  32.5  45.2  35.1  46.0  

 16.7  33.5  25.8  39.3  29.8  41.6  32.3  43.5  750 000  
 20.0  33.5  25.4  36.7  27.5  38.8  30.2  41.4  

 10.4  28.1  21.5  34.2  25.8  37.6  29.1  39.5  1 000 000  
 14.8  29.4  22.2  32.6  24.4  34.7  27.0  37.3  

  24.2  17.8  30.5  22.8  34.3  26.9  36.5  1 250 000  
  25.7  19.5  29.7  22.1  31.8  24.8  34.4  

  10.1   20.0  13.5  24.3  19.7  28.6  2 500 000  
  13.0   21.3  15.2  23.9  18.6  26.5  
    13.8   19.1  15.7  24.1  3 750 000  
    15.3   19.9  15.6  22.5  
    9.0   15.8  13.1  21.0  5 000 000  
    11.2   16.8  13.6  20.0  

 
HDP 80 

 

 
Rn2 [ ] 

n2 x h M2 = 11450  M2 = 9150  M2 = 7600  M2 = 5700  

 27.5  43.6  32.6  46.0  36.1  46.0  40.3  46.0  250 000  
 23.3  39.4  29.2  45.2  33.3  46.0  38.2  46.0  

 17.5  30.7  22.7  35.7  26.1  39.1  30.3  43.2  500 000  
 13.3  26.5  19.3  32.4  23.3  36.3  28.2  41.1  

 12.6  24.3  17.7  29.3  21.2  32.7  25.4  36.8  750 000  
 8.4  20.1  14.4  26.0  18.3  29.9  23.3  34.7  

  20.2  14.5  25.3  18.0  28.6  22.2  32.8  1 000 000  
  16.1  11.2  21.9  15.2  25.8  20.2  30.7  

  17.3  12.3  22.3  15.7  25.7  20.0  29.8  1 250 000  
  13.1  9.0  19.0  13.0  22.9  17.9  27.7  

  9.4   14.4   17.8  13.8  21.9  2 500 000  
  5.2   11.0   15.0  11.8  19.8  

    10.4   13.8   18.0  3 750 000  
    7.1   11.0   15.9  

      11.3   15.4  5 000 000  
      8.5   13.4  

 
 
 
      h:    [ ]   . 

 

,       .       
        .    

            
  Bonfiglioli. 

        (  HDB). 



 
 

 
 

 45 

 

 
HDP 90 

 

                   
Rn2 [ ] 

n2 x h M2 = 15250  M2 = 12200  M2 = 10150  M2 = 7600  

 49.1  62.0  56.9  62.0  61.5  62.0  63.7   
250 000 

 50.3  62.0  54.4  62.0  57.1  62.0  60.4  62.0  
 31.9  52.0  40.4  60.7  45.7  62.0  50.5  62.0  500 000 
 34.9  53.4  41.1  57.9  43.8  60.8  47.2  62.0  

 23.0  40.7  32.0  49.9  37.5  55.5  43.9  59.3  750 000 
 25.0  44.3  34.5  49.2  37.3  52.2  40.6  55.9  

 17.0  33.3  26.5  42.8  32.1  48.6  38.7  53.8  1 000 000 
 18.3  36.2  28.9  43.7  33.1  46.6  36.4  50.3  

  27.9  22.4  37.6  28.3  43.7  35.0  49.8  1 250 000 
  30.2  24.4  39.6  30.1  42.7  33.4  46.4  

  11.9   23.3  17.5  29.8  24.7  37.2  2 500 000 
  12.1   25.2  19.0  31.9  25.2  35.6  
    15.6   22.8  19.5  30.6  3 750 000 
    16.7   24.7  21.2  30.2  
      18.1  16.1  26.2  5 000 000 
      19.6  17.6  26.8  

 
HDP 90 

 

 
Rn2 [ ] 

n2 x h M2 = 15250  M2 = 12200  M2 = 10150  M2 = 7600  

 40.7 62.0 46.7 62.0 50.7 62.0 55.7 62.0 
250 000  

 33.0 54.4 40.5 62.0 45.6 62.0 51.8 62.0 

 27.5 44.5 33.5 50.8 37.5 54.9 42.4 60.2 
500 000  

 19.7 37.0 27.3 44.7 32.3 49.9 38.6 56.4 

 20.9 35.8 26.9 42.1 30.9 46.3 35.9 51.5 
750 000  

 13.1 28.3 20.7 36.0 25.7 41.3 32.0 47.7 

 16.4 30.3 22.7 36.5 26.7 40.7 31.7 45.9 
1 000 000  

 8.9 22.7 16.5 30.5 21.5 35.7 27.8 42.2 

  26.3 19.7 32.5 23.7 36.8 28.7 41.9 
1 250 000  

  18.7 13.5 26.5 18.5 33.3 24.8 38.2 

    21.7 15.5 25.9 20.5 31.2 
2 500 000  

    15.7 10.3 20.9 16.6 27.4 

    14.8  20.6 16.4 25.8 
3 750 000  

    10.3  15.5 12.6 22.0 

      17.1  22.4 
5 000 000  

      12.1  18.6 
 
      h:    [ ]   . 

 

,       .       
        .    

            
  Bonfiglioli. 

        (  HDB). 

 



 
 

 
46  
 

 
HDP 100 

 

 
Rn2 [ ] 

n2 x h M2 = 20000  M2 = 16000  M2 = 13300  M2 = 10000  

 76.3 80.0 80.0 80.0 250 000  
 79.1 80.0 80.0 80.0 
 56.7 62.3 66.1 70.7 500 000  
 53.4 69.8 72.0 75.3 
 43.5 52.6 56.4 61.0 750 000  
 40.1 57.9 59.8 65.6 
 33.6 46.4 50.2 54.8 1 000 000  
 31.1 49.7 51.9 59.4 
 25.9 41.5 45.7 50.3 1 250 000  
 24.5 43.8 46.1 55.0 
  22.2 32.6 38.3 2 500 000  
  22.6 30.0 39.7 
   23.4 32.3 3 750 000  
   21.4 31.9 
   16.7 28.5 5 000 000  
    26.9 

 
HDP 100 

 

 
Rn2 [ ] 

n2 x h M2 = 20000  M2 = 16000  M2 = 13300  M2 = 10000  

 52.0 62.5 69.5 78.1 
250 000 

 61.9 70.4 76.0 80.0 

 32.4 42.8 49.9 58.5 
500 000 

 42.3 50.8 56.5 63.5 

 22.7 33.2 40.2 48.8 
750 000 

 32.6 41.1 46.8 53.8 

 16.4 26.9 34.0 42.6 
1 000 000 

 26.4 34.9 40.6 47.6 

  22.5 29.5 38.2 
1 250 000 

 22.0 30.4 36.1 43.1 

   17.4 26.1 
2 500 000 

  18.3 24.1 31.1 

    20.1 
3 750 000 

   18.1 25.1 

    16.4 
5 000 000 

    21.2 
 
 
      h:    [ ]   . 

 

             
 .         

         Bonfiglioli. 
 



 
 

 
 

 47 

 

 
HDP 110 

 

 
Rn2 [ ] 

n2 x h M2 = 23650  M2 = 18900  M2 = 15750  M2 = 11800  

 86.0 86.0 86.0 86.0 250 000  
 86.0 86.0 86.0 86.0 

 65.5 71.3 75.1 80.0 500 000  
 68.7 78.6 81.2 84.4 

 54.6 60.5 64.3 69.3 750 000  
 54.5 65.4 70.4 73.7 
 47.7 53.5 57.4 62.2 1 000 000  
 45.1 56.5 63.3 66.8 
 41.0 48.6 52.4 57.1 1 250 000  
 38.1 50.0 57.1 62.0 
 17.8 34.2 39.0 43.8 2 500 000  
  31.8 39.7 48.4 

  23.4 32.3 37.1 3 750 000  
  20.6 30.8 40.0 

   26.6 32.8 5 000 000  
   24.9 34.5 

 
HDP 110 

 

 
Rn2 [ ] 

n2 x h M2 = 23650  M2 = 18900  M2 = 15750  M2 = 11800  

 64.4 75.1 81.7 86.0 
250 000 

 74.0 82.5 86.0 86.0 

 42.6 53.0 59.9 68.3 
500 000 

 52.1 60.6 66.3 73.2 

 31.7 42.2 49.1 57.6 
750 000 

 41.3 49.8 55.4 62.5 

 24.8 35.2 42.2 50.9 
1 000 000 

 34.4 42.9 48.5 55.6 

 19.8 30.3 37.2 45.8 
1 250 000 

 29.5 37.9 43.6 50.7 

   23.7 32.4 
2 500 000 

  24.5 30.1 37.2 

    25.7 
3 750 000 

  17.8 23.4 30.5 

    21.4 
5 000 000 

   19.2 26.2 
 
 
      h:    [ ]   . 

 

             
 .         

         Bonfiglioli. 
 



 
 

 
48  
 

 
HDP 120 

 

 
Rn2 [ ] 

n2 x h M2 = 31750  M2 = 25400  M2 = 21150  M2 = 15850  

 107.0 107.0 107.0 107.0 
250 000  

 107.0 107.0 107.0 107.0 

 88.0 95.1 99.9 105.8 
500 000  

 88.1 101.5 107.0 107.0 

 73.9 81.0 85.7 91.6 
750 000  

 69.6 83.8 92.5 97.1 

 62.5 71.9 76.6 82.6 
1 000 000  

 57.6 72.4 81.3 88.1 

 52.8 65.4 70.2 76.1 
1 250 000  

 48.8 64.0 73.3 81.5 

 23.7 43.9 52.5 58.5 
2 500 000  

 23.0 40.6 50.8 62.2 

  30.4 42.6 49.7 
3 750 000  

  28.1 39.2 51.4 

   34.2 44.2 
5 000 000  

   31.7 44.3 
 

HDP 120 

 

 
Rn2 [ ] 

n2 x h M2 = 31750  M2 = 25400  M2 = 21150  M2 = 15850  

 88.9 101.5 107.0 107.0 
250 000 

 100.7 107.0 107.0 107.0 

 60.3 73.0 81.4 91.9 
500 000 

 72.2 82.5 89.3 97.9 

 46.1 58.8 67.3 77.8 
750 000 

 58.0 68.3 75.2 83.7 

 37.0 49.7 58.2 68.8 
1 000 000 

 48.9 59.3 66.2 74.7 

 30.5 43.2 51.7 62.3 
1 250 000 

 42.4 52.8 59.6 68.2 

  25.5 34.0 44.6 
2 500 000 

  35.1 42.0 50.6 

   25.3 35.9 
3 750 000 

  26.3 33.2 41.8 

    30.3 
5 000 000 

   27.7 36.2 
 
 
      h:    [ ]   . 

 

             
 .         

         Bonfiglioli. 
 



 
 

 
 

 49 

 

 
HDP 130 

 

 
Rn2 [ ] 

n2 x h M2 = 53600  M2 = 42850  M2 = 35700  M2 = 26800  

 160.0 160.0 160.0 160.0 
250 000  

 160.0 160.0 160.0 160.0 

 119.3 140.6 152.0 158.2 
500 000  

 124.8 135.2 142.0 150.6 

 92.5 115.2 128.7 137.9 
750 000  

 99.5 114.9 121.8 130.4 

 75.0 98.4 112.5 125.0 
1 000 000  

 81.2 102.0 108.9 117.5 

 62.5 86.1 100.8 115.7 
1 250 000  

 62.5 92.7 99.7 108.3 

  50.0 68.0 86.1 
2 500 000  

  56.2 73.3 83.1 

   50.0 70.3 
3 750 000  

  37.5 56.2 70.6 

   37.5 59.9 
5 000 000  

   43.7 62.6 
 

HDP 130 

 

 
Rn2 [ ] 

n2 x h M2 = 53600  M2 = 42850  M2 = 35700  M2 = 26800  

 135.8 152.1 160.0 160.0 
250 000 

 119.7 139.3 152.3 160.0 

 94.9 111.3 122.2 135.8 
500 000 

 78.9 98.5 111.5 127.8 

 74.7 91.1 102.0 115.6 
750 000 

 58.6 78.3 91.3 107.5 

 62.5 78.2 89.0 102.6 
1 000 000 

 43.7 65.3 78.4 94.6 

 50.0 68.8 79.7 93.3 
1 250 000 

 37.5 56.0 69.1 85.3 

  43.7 54.5 68.1 
2 500 000 

   43.8 60.1 

   43.7 55.6 
3 750 000 

    47.6 

   34.3 47.7 
5 000 000 

    39.6 
 
 
      h:    [ ]   . 

 

             
 .         

         Bonfiglioli. 

 



 
 

 
50  
 

 
HDP 140 

 

 
Rn2 [ ] 

n2 x h M2 = 67200  M2 = 53750  M2 = 44800  M2 = 33600  
 171.7 187.3 190.0 190.0 250 000  
 160.2 172.3 180.4 190.0 
 117.6 140.8 151.4 158.4 500 000  
 118.7 130.8 138.9 149.0 
 90.0 114.3 129.1 137.9 750 000  
 98.2 110.3 118.4 128.4 
 71.7 97.1 112.5 124.8 1 000 000  
 78.1 97.2 105.2 115.3 
 57.9 84.5 100.4 115.3 1 250 000  
 62.7 87.8 95.8 105.9 
  48.8 66.5 86.1 2 500 000  
  52.9 70.3 80.3 
   49.0 69.8 3 750 000  
   53.4 67.6 
    59.1 5 000 000  
   40.2 59.6 

 
HDP 140 

 

 
Rn2 [ ] 

n2 x h M2 = 67200  M2 = 53750  M2 = 44800  M2 = 33600  
 137.4 154.0 165.1 179.0 250 000 
 116.5 137.4 151.3 168.7 
 95.9 112.6 123.7 137.6 500 000 
 75.0 96.0 109.8 127.3 
 75.3 92.1 103.2 117.0 750 000 
 54.5 75.4 89.3 106.6 
 62.2 78.9 90.0 104.0 1 000 000 
 41.3 62.2 76.1 93.6 
 52.7 69.5 80.6 94.5 1 250 000 
  52.8 66.7 84.1 
  43.8 55.0 68.9 2 500 000 
   41.1 58.5 
   42.3 56.2 3 750 000 
    45.8 
    48.1 5 000 000 
     

 
 
      h:    [ ]   , 

 

,       .       
        .    

            
  Bonfiglioli. 

        (  HDB). 

 



 
 

 
 

 51 

 

4.2 -       
 

HDP 60 

 

 
An2 [ ] 

n2 x h 
 

M2 = 4300  M2 = 3400  M2 = 2850  M2 = 2150  

a 17.5  17.5  17.5  17.5  
b 17.5  17.5  17.5  17.5  
c 17.5  17.5  17.5  17.5  

250 000 

d 17.5  17.5  17.5  17.5  
a 17.5  17.5  17.5  17.5  
b 17.5  17.5  17.5  17.5  
c 17.5  17.5  17.5  17.5  

500 000 

d 17.5  17.5  17.5  17.5  
a 16.5 17.5 17.5  17.5  17.5  
b 17.5  17.5  17.5  17.5  
c 15.7 17.5 17.5  17.5  17.5  

750 000 

d 17.5  17.5  17.5  17.5  
a 13.4 17.3 17.5  17.5  17.5  
b 17.5  17.5  17.5  17.5  
c 12.6 16.6 17.3  17.5  17.5  

1 000 000 

d 17.5  17.5  17.5  17.5  
a 11.1 14.8 15.6 17.5 17.5  17.5  
b 17.5  17.5  17.5  17.5  
c 10.3 14.0 15.0 17.5 17.5  17.5  

1 250 000 

d 17.5  17.5  17.5  17.5  
a 4.9 7.9 9.5 12.5 12.2 15.3 15.8 17.5 
b 17.5  17.5  17.5  17.5  
c 4.1 7.1 8.8 11.9 11.7 14.7 15.4 17.5 

2 500 000 

d 17.5  17.5  17.5  17.5  
a  4.5 6.4 9.1 9.2 11.9 12.7 15.4 
b 17.5  17.5  17.5  17.5  
c  3.7 5.8 8.4 8.7 11.3 12.3 15.0 

3 750 000 

d 17.5  17.5  17.5  17.5  
a   4.4 6.9 7.2 9.7 10.8 13.2 
b  17.5 17.5  17.5  17.5  
c   3.8 6.3 6.7 9.2 10.4 12.8 

5 000 000 

d  17.5 16.8 17.5 17.5  17.5  
 

    . 

 
   . 

 
 

        (  HDB). 

 



 
 

 
52  
 

 
HDP 70 

 

 
An2 [ ] 

n2 x h 
 

M2 = 6350  M2 = 5050  M2 = 4200  M2 = 3150  

a 25.0  25.0  25.0  25.0  
b 25.0  25.0  25.0  25.0  
c 25.0  25.0  25.0  25.0  

250 000 

d 25.0  25.0  25.0  25.0  
a 25.0  25.0  25.0  25.0  
b 25.0  25.0  25.0  25.0  
c 25.0  25.0  25.0  25.0  

500 000 

d 25.0  25.0  25.0  25.0  
a 20.6 25.0 25.0  25.0  25.0  
b 25.0  25.0  25.0  25.0  
c 19.3 25.0 25.0  25.0  25.0  

750 000 

d 25.0  25.0  25.0  25.0  
a 16.6 25.0 22.1 25.0 25.0  25.0  
b 25.0  25.0  25.0  25.0  
c 15.4 24.9 21.2 25.0 24.9 25.0 25.0  

1 000 000 

d 25.0  25.0  25.0  25.0  
a 13.8 22.7 19.3 25.0 22.9 25.0 25.0  
b 25.0  25.0  25.0  25.0  
c 12.6 21.5 18.3 25.0 22.1 25.0 25.0  

1 250 000 

d 25.0  25.0  25.0  25.0  
a 6.2 13.5 11.7 18.9 15.3 22.4 19.7 25.0 
b 24.0 25.0 25.0  25.0  25.0  
c 4.9 12.3 10.7 17.9 14.5 21.6 19.1 25.0 

2 500 000 

d 22.3 25.0 24.5 25.0 25.0  25.0  
a  8.9 7.9 14.3 11.5 17.8 15.9 22.2 
b  25.0 22.1 25.0 23.3 25.0 24.8 25.0 
c  7.7 6.9 13.4 10.7 17.0 15.3 21.6 

3 750 000 

d  25.0 20.7 25.0 22.2 25.0 23.9 25.0 
a  6.0 5.5 11.4 9.1 14.9 13.5 19.3 
b  23.9 19.6 25.0 20.8 25.0 22.3 25.0 
c  4.8 4.5 10.4 8.2 14.1 12.9 18.7 

5 000 000 

d  22.2 18.3 24.3 19.7 25.0 21.5 25.0 
 

    . 

 
   . 

 
 

        (  HDB). 
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HDP 80 

 

 
An2 [ ] 

n2 x h 
 

M2 = 11450  M2 = 9150  M2 = 7600  M2 = 5700  

a 30.0  30.0  30.0  30.0  
b 30.0  30.0  30.0  30.0  
c 30.0  30.0  30.0  30.0  

250 000 

d 30.0  30.0  30.0  30.0  
a 25.3 30.0 30.0  30.0  30.0  
b 30.0  30.0  30.0  30.0  
c 23.5 30.0 30.0  30.0  30.0  

500 000 

d 30.0  30.0  30.0  30.0  
a 17.7 30.0 26.0 30.0 30.0  30.0  
b 30.0  30.0  30.0  30.0  
c 15.8 30.0 24.5 30.0 30.0  30.0  

750 000 

d 30.0  30.0  30.0  30.0  
a 12.7 26.8 21.1 30.0 26.8 30.0 30.0  
b 30.0  30.0  30.0  30.0  
c 10.9 25.1 19.6 30.0 25.5 30.0 30.0  

1 000 000 

d 30.0  30.0  30.0  30.0  
a 9.2 22.5 17.6 30.0 23.2 30.0 30.0  
b 30.0  30.0  30.0  30.0  
c 7.3 20.8 16.1 29.2 22.0 30.0 29.2 30.0 

1 250 000 

d 30.0  30.0  30.0  30.0  
a  10.8 8.0 18.8 13.7 24.2 20.6 30.0 
b  30.0 29.6 30.0 30.0  30.0  
c  9.1 6.5 17.5 12.4 23.1 19.7 29.9 

2 500 000 

d  30.0 27.7 30.0 30.0  30.0  
a    13.0 8.9 18.4 15.8 25.0 
b  30.0  30.0 26.8 30.0 29.3 30.0 
c    11.6 7.7 17.3 14.9 24.2 

3 750 000 

d  29.9  30.0 25.3 30.0 28.1 30.0 
a    9.3 5.9 14.7 12.8 21.3 
b    30.0 23.8 30.0 26.2 30.0 
c    7.9 4.7 13.6 11.9 20.4 

5 000 000 

d    29.1 22.2 30.0 25.1 30.0 

 
    . 

 
   . 

 
 

        (  HDB). 
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HDP 90 

 

 
An2 [ ] 

n2 x h 
 

M2 = 15250  M2 = 12200  M2 = 10150  M2 = 7600  

a 37.5  37.5  37.5  37.5  
b 37.5  37.5  37.5  37.5  
c 37.5  37.5  37.5  37.5  

250 000 

d 37.5  37.5  37.5  37.5  
a 34.1 37.5 37.5  37.5  37.5  
b 37.5  37.5  37.5  37.5  
c 32.2 37.5 37.5  37.5  37.5  

500 000 

d 37.5  37.5  37.5  37.5  
a 23.6 37.3 35.1 37.5 37.5  37.5  
b 37.5  37.5  37.5  37.5  
c 21.7 35.5 33.5 37.5 37.5  37.5  

750 000 

d 37.5  37.5  37.5  37.5  
a 16.9 29.8 28.4 37.5 36.1 37.5 37.5  
b 37.5  37.5  37.5  37.5  
c 15.0 28.0 26.8 37.5 34.8 37.5 37.5  

1 000 000 

d 37.5  37.5  37.5  37.5  
a 12.1 24.3 23.6 35.2 31.3 37.5 37.5  
b 37.5  37.5  37.5  37.5  
c 10.2 22.5 22.0 33.7 30.0 37.5 37.5  

1 250 000 

d 37.5  37.5  37.5  37.5  
a  9.5 10.5 20.4 18.2 27.7 27.8 36.8 
b  37.5 37.5  37.5  37.5  
c  7.8 9.0 19.0 16.9 26.5 26.9 35.9 

2 500 000 

d  37.5 37.5  37.5  37.5  
a   4.1 13.1 11.8 20.4 21.4 29.4 
b  37.5 36.0 37.5 37.5  37.5  
c   2.5 11.6 10.5 19.2 20.4 28.6 

3 750 000 

d  37.5 33.5 37.5 36.3 37.5 37.5  
a    8.4 7.6 15.7 17.2 24.8 
b    37.5 34.2 37.5 37.1 37.5 
c    7.0 6.3 14.5 16.3 23.9 

5 000 000 

d    37.5 32.1 37.5 35.6 37.5 

 
    . 

 
   . 

 
 

        (  HDB). 
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HDP 100 

 

 
An2 [ ] 

n2 x h 
 

M2 = 20000  M2 = 16000  M2 = 13300  M2 = 10000  

a 40.0 40.0 40.0 40.0 
b 40.0 40.0 40.0 40.0 
c 40.0 40.0 40.0 40.0 

250 000  

d 40.0 40.0 40.0 40.0 
a 40.0 40.0 40.0 40.0 
b 40.0 40.0 40.0 40.0 
c 40.0 40.0 40.0 40.0 

500 000  

d 40.0 40.0 40.0 40.0 
a 40.0 40.0 40.0 40.0 
b 35.2 40.0 40.0 40.0 
c 40.0 40.0 40.0 40.0 

750 000  

d 32.4 40.0 40.0 40.0 
a 40.0 40.0 40.0 40.0 
b 26.5 40.0 40.0 40.0 
c 40.0 40.0 40.0 40.0 

1 000 000  

d 23.6 38.2 40.0 40.0 
a 40.0 40.0 40.0 40.0 
b 20.3 34.3 40.0 40.0 
c 40.0 40.0 40.0 40.0 

1 250 000  

d 17.4 32.0 40.0 40.0 
a  40.0 40.0 40.0 
b  17.3 26.8 38.3 
c  40.0 40.0 40.0 

2 500 000  

d  15.0 24.9 36.9 
a  40.0 40.0 40.0 
b  8.9 18.4 29.9 
c  40.0 40.0 40.0 

3 750 000  

d  6.6 16.5 28.5 
a  40.0 40.0 40.0 
b  3.5 13.0 24.5 
c  40.0 40.0 40.0 

5 000 000  

d  1.2 11.1 23.1 

 
    . 

 
   . 
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HDP 110 

 

 
An2 [ ] 

n2 x h 
 

M2 = 23650  M2 = 18900  M2 = 15750  M2 = 11800  

a 43.0  43.0  43.0  43.0  
b 43.0  43.0  43.0  43.0  
c 43.0  43.0  43.0  43.0  

250 000  

d 43.0  43.0  43.0  43.0  
a 43.0  43.0  43.0  43.0  
b 43.0  43.0  43.0  43.0  
c 43.0  43.0  43.0  43.0  

500 000  

d 43.0  43.0  43.0  43.0  
a 43.0  43.0  43.0  43.0  
b 43.0  43.0  43.0  43.0  
c 43.0  43.0  43.0  43.0  

750 000  

d 43.0  43.0  43.0  43.0  
a 43.0  43.0  43.0  43.0  
b 40.9  43.0  43.0  43.0  
c 43.0  43.0  43.0  43.0  

1 000 000  

d 38.0  43.0  43.0  43.0  
a 43.0  43.0  43.0  43.0  
b 33.7  43.0  43.0  43.0  
c 43.0  43.0  43.0  43.0  

1 250 000  

d 30.8  43.0  43.0  43.0  
a 43.0  43.0  43.0  43.0  
b 14.2  28.3  37.6  43.0  
c 43.0  43.0  43.0  43.0  

2 500 000  

d 11.4  26.0  35.7  43.0  
a  43.0  43.0  43.0  
b  18.6  28.0  39.7  
c  43.0  43.0  43.0  

3 750 000  

d  16.3  26.1  38.2  
a   43.0  43.0  
b   21.8  33.5  
c   43.0  43.0  

5 000 000  

d   19.9  32.1  
 

    . 

 
   . 
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HDP 120 

 

 
An2 [ ] 

n2 x h 
 

M2 = 31750  M2 = 25400  M2 = 21150  M2 = 15850  

a 53.5 53.5 53.5 53.5 
b 53.5 53.5 53.5 53.5 
c 53.5 53.5 53.5 53.5 

250 000  

d 53.5 53.5 53.5 53.5 
a 53.5 53.5 53.5 53.5 
b 53.5 53.5 53.5 53.5 
c 53.5 53.5 53.5 53.5 

500 000  

d 53.5 53.5 53.5 53.5 
a 53.5 53.5 53.5 53.5 
b 53.5 53.5 53.5 53.5 
c 53.5 53.5 53.5 53.5 

750 000  

d 53.5 53.5 53.5 53.5 
a 53.5 53.5 53.5 53.5 
b 50.6 53.5 53.5 53.5 
c 53.5 53.5 53.5 53.5 

1 000 000  

d 47.6 53.5 53.5 53.5 
a 53.5 53.5 53.5 53.5 
b 41.8 53.5 53.5 53.5 
c 53.5 53.5 53.5 53.5 

1 250 000  

d 38.8 53.5 53.5 53.5 
a 53.5 53.5 53.5 53.5 
b 18.2 35.0 46.3 53.5 
c 53.5 53.5 53.5 53.5 

2 500 000  

d 15.2 32.6 44.3 53.5 
a 53.5 53.5 53.5 53.5 
b 6.5 23.3 34.6 48.6 
c 53.5 53.5 53.5 53.5 

3 750 000  

d 3.5 20.9 32.5 47.1 
a  53.5 53.5 53.5 
b  15.8 27.1 41.1 
c  53.5 53.5 53.5 

5 000 000  

d  13.4 25.1 39.6 
 

    . 

 
   . 
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HDP 130 

 

 
An2 [ ] 

n2 x h 
 

M2 = 53600  M2 = 42850  M2 = 35700  M2 = 26800  

a 80.0 80.0 80.0 80.0 
b 80.0 80.0 80.0 80.0 
c 80.0 80.0 80.0 80.0 

250 000  

d 80.0 80.0 80.0 80.0 
a 80.0 80.0 80.0 80.0 
b 80.0 80.0 80.0 80.0 
c 80.0 80.0 80.0 80.0 

500 000  

d 80.0 80.0 80.0 80.0 
a 78.5 80.0 80.0 80.0 
b 80.0 80.0 80.0 80.0 
c 73.3 80.0 80.0 80.0 

750 000  

d 80.0 80.0 80.0 80.0 
a 61.6 80.0 80.0 80.0 
b 80.0 80.0 80.0 80.0 
c 56.4 80.0 80.0 80.0 

1 000 000  

d 80,0 80,0 80,0 80,0 
a 49,5 74,7 80,0 80,0 
b 80,0 80,0 80,0 80,0 
c 44,3 70,6 80,0 80,0 

1 250 000  

d 80,0 80.0 80.0 80.0 
a 16.5 41.7 58.5 79.4 
b 80.0 80.0 80.0 80.0 
c 11.3 37.6 55.1 76.9 

2 500 000  

d 80.0 80.0 80.0 80.0 
a  25.4 42.2 63.1 
b  80.0 80.0 80.0 
c  21.3 38.8 60.6 

3 750 000  

d  80.0 80.0 80.0 
a  15.0 31.8 52.7 
b  80.0 80.0 80.0 
c  10.9 28.4 50.1 

5 000 000  

d  78.7 80.0 80.0 
 
 

    . 

 
   . 
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HDP 140 

 

 
An2 [ ] 

n2 x h 
 

M2 = 67200  M2 = 53750  M2 = 44800  M2 = 33600  

a 95.0 95.0 95.0 95.0 
b 95.0 95.0 95.0 95.0 
c 95.0 95.0 95.0 95.0 

250 000  

d 95.0 95.0 95.0 95.0 
a 83.9 95.0 95.0 95.0 
b 95.0 95.0 95.0 95.0 
c 79.1 95.0 95.0 95.0 

500 000  

d 95.0 95.0 95.0 95.0 
a 83.9 95.0 95.0 95.0 
b 95.0 95.0 95.0 95.0 
c 79.1 95.0 95.0 95.0 

750 000  

d 95.0 95.0 95.0 95.0 
a 64.9 94.1 95.0 95.0 
b 95.0 95.0 95.0 95.0 
c 60.0 90.2 95.0 95.0 

1 000 000  

d 95.0 95.0 95.0 95.0 
a 51.3 80.4 95.0 95.0 
b 95.0 95.0 95.0 95.0 
c 46.3 76.5 95.0 95.0 

1 250 000  

d 95.0 95.0 95.0 95.0 
a 14.4 43.5 62.8 87.1 
b 95.0 95.0 95.0 95.0 
c 9.4 39.5 59.6 84.7 

2 500 000  

d 95.0 95.0 95.0 95.0 
a  25.2 44.5 68.8 
b  95.0 95.0 95.0 
c  21.2 41.2 66.4 

3 750 000  

d  95.0 95.0 95.0 
a  13.4 32.8 57.1 
b  89.2 95.0 95.0 
c  9.5 29.6 54.6 

5 000 000  

d  83.8 91.4 95.0 
 
 

    . 

 
   . 
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4.3 -   
 

  ,    ,     ,    
   1 . 

 
J·10-4 [  2]  

iN 
HDP 60  HDP 70  HDP 80  HDP 90  HDP 100  HDP 110  HDP 120  HDP 130  HDP 140  

7.1  120  —  —  —  1220  —  —  5602  —  

8.0  116  143  335  600  1170  1288  2558  5402  6157  

9.0  95  133  314  570  918  1232  2481  4446  5858  

10.0  92  109  263  440  884  963  1804  4303  4840  

11.2  68  103  248  421  682  926  1759  3050  4627  

12.5  67  77  183  324  661  712  1285  2967  3279  

14.0  54  74  175  311  508  688  1256  1916  3155  

16.0  53  60  132  226  494  526  1038  1863  2062  

18.0  33  58  127  219  388  511  1019  1418  1983  

20.0  33  40  99  171  379  399  717  1383  1514  

22.4  —  38  95  166  374  390  705  1621  1462  

2x   

25.0  —  —  —  —  —  378  689  —  1401  

22.4  33  —  —  —  346  —  —  1365  —  

25.0  33  36  85  177  341  354  468  1343  1427  

28.0  29  35  83  174  307  348  461  1147  1394  

31.5  29  30  68  156  304  312  382  1134  1183  

35.5  27  30  67  154  279  308  378  1031  1163  

40.0  27  28  67  91  277  282  341  1023  1054  

45.0  24  27  66  90  261  280  338  959  1041  

50.0  24  25  44  82  260  263  296  953  974  

56.0  11  25  44  82  110  262  294  414  966  

63.0  11  12  41  77  109  111  137  410  451  

71.0  11  12  41  77  102  110  136  384  446  

80.0  11  11  21  39  102  103  126  382  390  

90.0  10  11  21  38  97  103  126  365  387  

100.0  10  10  20  36  97  98  112  364  369  

112.0  —  10  20  36  97  97  111  374  367  

3x  

125.0  —  —  —  —  —  97  111  —  365  

112.0  —  —  —  —  46  —  —  244  —  

125.0  —  —  —  —  46  47  51  243  —  

140.0  —  —  —  —  45  46  51  237  245  

160.0  —  —  —  —  44  45  49  239  238  

180.0  —  —  —  —  43  40  49  214  237  

200.0  —  —  —  —  43  44  46  214  233  

224.0  —  —  —  —  39  43  46  212  215  

250.0  —  —  —  —  39  16  41  211  212  

280.0  —  —  —  —  16  16  41  74  212  

315.0  —  —  —  —  16  16  17  73  74  

355.0  —  —  —  —  15  16  17  68  74  

400.0  —  —  —  —  15  15  15  68  68  

450.0  —  —  —  —  14  15  16  67  68  

4x  

500.0  —  —  —  —  14  14  15  67  67  

 



 
 

 
 

 61 

 

4.4 -     
 
 

J·10-4 [  2] 
 iN 

HDP 60 HDP 70 HDP 80 HDP 90 HDP 100 HDP 110 HDP 120 HDP 130 HDP 140 

7.1 7.146 — — — 7.400 — — 7.263 — 

8.0 8.031 8.039 8.063 7.929 8.222 8.085 7.907 7.929 8.359 

9.0 8.969 9.333 9.361 8.828 9.106 8.956 8.611 8.613 9.250 

10.0 10.079 10.090 9.844 10.059 10.118 9.949 10.302 9.402 9.913 

11.2 11.156 11.714 11.429 11.200 11.250 11.021 11.219 11.307 10.969 

12.5 12.538 12.551 12.600 12.214 12.500 12.292 13.013 12.343 13.013 

14.0 13.533 14.571 14.629 13.600 14.160 13.616 14.171 14.133 14.400 

16.0 15.209 15.225 15.488 15.807 15.733 15.471 15.976 15.429 16.267 

18.0 17.267 17.676 17.981 17.600 18.000 17.138 17.398 17.431 18.000 

20.0 19.404 19.425 19.441 20.086 20.000 19.667 20.624 19.029 20.062 

22.4 — 22.552 22.571 22.364 21.786 21.786 22.459 21.652 22.200 

2x   

25.0 — — — — 22.765 25.000 25.357 21.785 24.941 

22.4 22.686 — — — — — — — — 

25.0 25.494 25.521 25.800 25.406 25.294 24.873 25.756 23.781 25.073 

28.0 28.219 29.630 29.954 28.288 28.125 27.553 28.048 28.599 27.744 

31.5 31.713 31.746 31.713 32.878 31.250 30.729 32.533 31.220 32.916 

35.5 34.231 36.857 36.818 36.608 35.400 34.040 35.429 35.749 36.424 

40.0 38.470 38.510 39.809 40.036 39.333 38.678 39.940 39.025 41.145 

45.0 43.675 44.710 46.218 44.578 45.000 42.845 43.495 44.090 45.529 

50.0 49.082 49.134 51.625 51.811 50.000 49.167 51.560 48.131 50.746 

56.0 56.578 57.044 59.937 57.689 55.547 54.464 56.148 56.533 56.153 

63.0 63.583 63.650 64.805 65.837 61.719 60.690 64.253 61.714 65.067 

71.0 68.633 73.898 75.238 73.306 69.915 67.229 69.971 70.667 72.000 

80.0 77.131 77.213 76.405 77.818 77.683 76.389 78.882 77.143 81.333 

90.0 87.567 89.644 88.706 86.646 88.875 84.619 85.902 87.156 90.000 

100.0 98.408 98.513 95.911 98.884 98.750 97.104 101.830 95.143 100.311 

112.0 — 114.373 111.352 110.102 107.567 107.567 110.892 108.259 111.000 

3x  

125.0 — — — — — 123.438 125.201 — 124.704 

112.0 — — — — 110.625 — — 111.182 — 

125.0 — — — — 122.917 120.868 127.964 121.371 — 

140.0 — — — — 139.240 133.891 139.352 138.978 141.600 

160.0 — — — — 154.711 168.525 157.099 151.714 159.956 

180.0 — — — — 177.000 190.972 171.080 176.667 177.000 

200.0 — — — — 196.667 193.389 202.801 192.857 197.279 

225.0 — — — — 222.188 214.226 220.849 217.889 225.000 

250.0 — — — — 246.875 248.643 254.575 237.857 250.778 

280.0 — — — — 286.437 275.434 277.231 274.481 277.500 

315.0 — — — — 318.263 312.958 323.176 299.636 315.912 

355.0 — — — — 359.563 346.679 351.936 348.917 349.575 

400.0 — — — — 399.514 392.856 405.681 380.893 401.583 

450.0 — — — — 457.071 440.694 454.317 469.768 444.375 

4x  

500.0 — — — — 507.857 499.393 523.697 534.530 495.286 
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VP i = A B C D E F

HDP 60 2 7.1 ... 15.2 38 k6 10 41 M12x28 70 80 161

HDP 60 2 17.3 ... 19.4 32 k6 10 35 M12x28 70 80 161

HDP 60 3 22.7 ... 49.1 32 k6 10 35 M12x28 70 80 164

HDP 60 3 56.6 ... 98.4 28 j6 8 31 M10x22 50 60 164

AD M M1 M2 N N1 N2 N3 N4 X P

HDP 60_ 112 28 31.3 8 250 215 180 15 14 5 220

HDP 60_ 132 38 41.3 10 300 265 230 16 14 5 230

HDP 60_ 160 42 45.3 12 350 300 250 23 18 6 261

HDP 60_ 180 48 51.8 14 350 300 250 23 18 6 261
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AD M M1 M2 N N1 N2 N3 N4 X P

HDP 70_ 112 28 31.3 8 250 215 180 15 14 5 220

HDP 70_ 132 38 41.3 10 300 265 230 16 14 5 230

HDP 70_ 160 42 45.3 12 350 300 250 23 18 6 261

HDP 70_ 180 48 51.8 14 350 300 250 23 18 6 261

HDP 70_ 200 55 59.3 16 400 350 300 - M16x23 7 286

AD

VP i = A B C D E F

HDP 70 2 8.0 ... 17.7 38 k6 10 41 M12x28 70 80 189

HDP 70 2 19.4 ... 22.6 32 k6 10 35 M12x28 70 80 189

HDP 70 3 25.5 ... 57.0 32 k6 10 35 M12x28 70 80 192

HDP 70 3 63.7 ... 114.4 28 j6 8 31 M10x22 50 60 192
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AD M M1 M2 N N1 N2 N3 N4 X P

HDP 80_ 132 38 41.3 10 300 265 230 16 14 5 257.5

HDP 80_ 160 42 45.3 12 350 300 250 23 18 6 288.5

HDP 80_ 180 48 51.8 14 350 300 250 23 18 6 288.5

HDP 80_ 200 55 59.3 16 400 350 300 - M16x23 7 313.5

VP i = A B C D E F

HDP 80 2 8.1 ... 14.6 45 k6 14 48.5 M16x36 100 110 301

HDP 80 2 15.5 ... 22.6 38 k6 10 41 M12x28 70 80 301

HDP 80 3 25.8 ... 75.2 38 k6 10 41 M12x28 70 80 306

HDP 80 3 76.4 ... 114.4 28 j6 8 31 M10x22 50 60 306
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AD M M1 M2 N N1 N2 N3 N4 X P

HDP 90_ 160 42 45.3 12 350 300 250 23 18 6 308.5

HDP 90_ 180 48 51.8 14 350 300 250 23 18 6 308.5

HDP 90_ 200 55 59.3 16 400 350 300 - M16x23 7 333.5

VP i = A B C D E F

HDP 90 2 7.9 ... 13.6 50 k6 14 53.5 M16x36 100 110 429

HDP 90 2 15.8 ... 22.4 45 k6 14 48.5 M16x36 100 110 429

HDP 90 3 25.4 ... 73.3 45 k6 14 48.5 M16x36 100 110 440

HDP 90 3 77.8 ... 110.1 32 k6 10 35 M12x28 70 80 440
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HDP 100 2

VP i = A B C D E F

HDP 100 2 7.4 … 21.8 60 m6 18 64 M20x42 125 140 645

HDP 100 3 22.8 … 50 48 k6 14 51.5 M16x36 100 110 735

HDP 100 3 55.5 … 107.8 45 k6 14 48.5 M16x36 100 110 735

HDP 100 4 110.6 … 507.9 32 k6 10 35 M12x28 70 80 730

HDP 100 3

HDP 100 4
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HDP 110 2

VP i = A B C D E F

HDP 110 2 8.1 … 25.0 60 m6 18 64 M20x42 125 140 690

HDP 110 3 24.9 … 54.5 48 k6 14 51.5 M16x36 100 110 770

HDP 110 3 60.7 … 123.5 45 k6 14 48.5 M16x36 100 110 770

HDP 110 4 120.9 … 499.4 32 k6 10 35 M12x28 70 80 755

HDP 110 3

HDP 110 4
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HDP 120 2

VP i = A B C D E F

HDP 120 2 7.9 … 25.4 70 m6 20 74.5 M20x42 125 140 940

HDP 120 3 25.8 … 56.1 48 k6 14 51.5 M16x36 100 110 1045

HDP 120 3 64.3 … 125.2 45 k6 14 48.5 M16x36 100 110 1045

HDP 120 4 128 … 523.7 32 k6 10 35 M12x36 70 80 1030

HDP 120 3

HDP 120 4
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HDP 130 2

VP i = A B C D E F G

HDP 130 2 7.3 … 12.3 90 m6 25 95 M24x50 160 170 5 1695

HDP 130 2 14.1 … 21.7 70 m6 20 74.5 M20x42 125 140 7.5 1695

HDP 130 3 21.8 … 48.1 65 m6 18 69 M20x42 125 140 7.5 1810

HDP 130 3 56.5 … 108.3 50 k6 14 53.5 M16x36 100 110 5 1810

HDP 130 4 111.2 … 237.9 42 k6 12 45 M16x36 100 110 5 1845

HDP 130 4 274.5 … 534.5 32 k6 10 35 M12x28 70 80 5 1845

HDP 130 3

HDP 130 4
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HDP 140 2

VP i = A B C D E F G

HDP 140 2 8.4 … 14.4 90 m6 25 95 M24x50 160 170 5 1870

HDP 140 2 16.3 … 24.9 70 m6 20 74.5 M20x42 125 140 7.5 1870

HDP 140 3 25.1 … 56.2 65 m6 18 69 M20x42 125 140 7.5 1995

HDP 140 3 65.1 … 124.7 50 k6 14 53.5 M16x36 100 110 5 1995

HDP 140 4 141.6 … 277.5 42 k6 12 45 M16x36 100 110 5 2040

HDP 140 4 315.9 … 495.3 32 k6 10 35 M12x28 70 80 5 2040

HDP 140 3

HDP 140 4

HDP 140
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GL / GR M M1 M2 N N1 N2 N3 N4 X P

HDP 60_ 132 38 41.3 10 300 265 230 16 14 5 311

HDP 60_ 160 42 45.3 12 350 300 250 23 18 6 341

HDP 60_ 180 48 51.8 14 350 300 250 23 18 6 341

HDP 60_ 200 55 59.3 16 400 350 300 — M16x23 7 366

HDP 60_ 225 60 64.4 18 450 400 350 25 18 7 374

HDP 70_ 132 38 41.3 10 300 265 230 16 14 5 311

HDP 70_ 160 42 45.3 12 350 300 250 23 18 6 341

HDP 70_ 180 48 51.8 14 350 300 250 23 18 6 341

HDP 70_ 200 55 59.3 16 400 350 300 — M16x23 7 366

HDP 70_ 225 60 64.4 18 450 400 350 25 18 7 374

HDP 80_ 160 42 45.3 12 350 300 250 23 18 6 371

HDP 80_ 180 48 51.8 14 350 300 250 23 18 6 371

HDP 80_ 200 55 59.3 16 400 350 300 — M16x23 7 396

HDP 80_ 225 60 64.4 18 450 400 350 25 18 7 432

HDP 80_ 250 65 69.4 18 550 500 450 30 18 6 462

HDP 80_ 280 75 79.9 20 550 500 450 30 18 6 462

HDP 90_ 160 42 45.3 12 350 300 250 23 18 6 427

HDP 90_ 180 48 51.8 14 350 300 250 23 18 6 427

HDP 90_ 200 55 59.3 16 400 350 300 — M16x23 7 452

HDP 90_ 225 60 64.4 18 450 400 350 25 18 7 457

HDP 90_ 250 65 69.4 18 550 500 450 30 18 6 487

HDP 90_ 280 75 79.9 20 550 500 450 30 18 6 487

 
 

5.1 -        -  
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GL / GR M M1 M2 N N1 N2 N3 N4 X P

HDP 100_112 28 31.3 8 250 215 180 15 14 5 395

HDP 100_132 38 41.3 10 300 265 230 — M12x20 6 415

HDP 100_160 42 45.3 12 350 300 250 23 18 6 481

HDP 100_180 48 51.8 14 350 300 250 23 18 6 481

HDP 100_200 55 59.3 16 400 350 300 — M16x23 7 506

HDP 100_225 60 64.4 18 450 400 350 26 18 7 513

HDP 100_250 65 69.4 18 550 500 450 30 18 6 543

HDP 100_280 75 79.9 20 550 500 450 30 18 6 543

HDP 100_315 80 85.4 22 660 600 550 22 22 10 579.5

HDP 110_112 28 31.3 8 250 215 180 15 14 5 395

HDP 110_132 38 41.3 10 300 265 230 — M12x20 6 415

HDP 110_160 42 45.3 12 350 300 250 23 18 6 481

HDP 110_180 48 51.8 14 350 300 250 23 18 6 481

HDP 110_200 55 59.3 16 400 350 300 — M16x23 7 506

HDP 110_225 60 64.4 18 450 400 350 26 18 7 513

HDP 110_250 65 69.4 18 550 500 450 30 18 6 543

HDP 110_280 75 79.9 20 550 500 450 30 18 6 543

HDP 110_315 80 85.4 22 660 600 550 22 22 10 579.5

HDP 120_132 38 41.3 10 300 265 230 — M12x20 6 430

HDP 120_160 42 45.3 12 350 300 250 23 18 6 496

HDP 120_180 48 51.8 14 350 300 250 23 18 6 496

HDP 120_200 55 59.3 16 400 350 300 — M16x23 7 521

HDP 120_225 60 64.4 18 450 400 350 26 18 7 528

HDP 120_250 65 69.4 18 550 500 450 30 18 6 558

HDP 120_280 75 79.9 20 550 500 450 30 18 6 558

HDP 120_315 80 85.4 22 660 600 550 22 22 10 594.5

HDP 130_160 42 45.3 12 350 300 250 23 18 6 551

HDP 130_180 48 51.8 14 350 300 250 23 18 6 551

HDP 130_200 55 59.3 16 400 350 300 — M16x23 7 576

HDP 130_225 60 64.4 18 450 400 350 26 18 7 583

HDP 130_250 65 69.4 18 550 500 450 30 18 6 613

HDP 130_280 75 79.9 20 550 500 450 30 18 6 613

HDP 130_315 80 85.4 22 660 600 550 22 22 10 649.5

HDP 140_160 42 45.3 12 350 300 250 23 18 6 551

HDP 140_180 48 51.8 14 350 300 250 23 18 6 551

HDP 140_200 55 59.3 16 400 350 300 — M16x23 7 576

HDP 140_225 60 64.4 18 450 400 350 26 18 7 583

HDP 140_250 65 69.4 18 550 500 450 30 18 6 613

HDP 140_280 75 79.9 20 550 500 450 30 18 6 613

HDP 140_315 80 85.4 22 660 600 550 22 22 10 649.5
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A B C D E G H

HDP 60
F350_ 350 250 5 18 187.5 18 300

F400_ 400 300 5 20 187.5 18 350

HDP 70
F450_ 450 350 5 22 210 18 400

F550_ 550 450 5 24 210 18 500

HDP 80
F450_ 450 350 5 22 240 18 400

F550_ 550 450 5 24 240 18 500

HDP 90 F550_ 550 450 5 24 260 18 500

HDP 100 F660_ 660 550 7 30 335 22 600

HDP 110 F660_ 660 550 7 30 335 22 600

HDP 120 F660_ 660 550 7 30 355 26 600

HDP 130 F800_ 800 680 7 40 460 26 740

HDP 140 F800_ 800 680 7 40 460 26 740
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A B C D E F G H

HDP 60_ FM 125 175 208 19 14 21 165 135

HDP 70_ FM 125 175 208 19 14 21 195 135

HDP 80_ FM 170 212 254 21 20 24 240 166

HDP 90_ FM 170 212 254 21 20 24 240 166

HDP 100_ FM 200 260 309 25 19 31 244 200

HDP 110_ FM 200 260 309 25 19 31 289 200

HDP 120_ FM 200 260 309 25 19 31 289 200

HDP 130_ FM 220 320 384 32 19 31 344 250

HDP 140_ FM 250 380 450 32 19 40 344 310

F ... L F ... R

 
 

5.2 -   

 
 
5.3 - -  

 
 -       : LL, LR, LD, RL, RR  RD (  
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5.4 -    
 
 
 
 

 
 
 
 
 

 
 

A1 A2 A3 B B1 B2 C D E F R S 
UNI6604 

HDP 60  78 70 h6 69 283 56 172 220 30 20 h9 74.5 2.5 2 20x12x220A 

HDP 70  89 80 h6 79 283 78 127 220 30 22 h9 85 2.5 2.5 22x14x220A 

HDP 80  104 95 h6 94 338 73 192 280 30 25 h9 100 2.5 2.5 25x14x280A 

HDP 90  121 110 h6 109 378 88 202 320 30 28 h9 116 2.5 2.5 28x16x320A 

HDP 100  133 120 h6 119.5 420 100 250 360 30 32 h9 127 3 2.5 32x18x360A 

HDP 110  143 130 h6 129.5 420 100 250 360 30 32 h9 137 3 2.5 32x18x360A 

HDP 120  153 140 h6 139.5 444 110 260 400 40 36 h9 148 3 2.5 36x20x400A 

HDP 130  183 170 h6 169.5 540 135 310 400 80 40 h9 179 3 2.5 40x22x400A 

HDP 140  193 180 h6 179.5 540 135 310 400 80 45 h9 190 3 2.5 45x25x400A 

 
 
 
 
 

,      

   

 

UNI7437 G G1 G2 G3 G4 H H1 UNI5739 

HDP 100 120x4 120 d9 96 64 26 M16 24 12 M24x70 

HDP 110 130x4 130 d9 105 69 26 M20 24 12 M24x70 

HDP 120 140x4 140 d9 115 79 26 M20 30 15 M24x80 

HDP 130 170x4 170 d9 142 102 33 M24 34 17 M30x90 

HDP 140 180x4 180 d9 150 110 33 M24 34 17 M30x90 
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A1 A2 A3 A4 B B1 B2 R S 

HDP 60  90 72 h7 69 70 g6 328 59 194 2.5 2.5 

HDP 70  104 82 h7 79 80 g6 332 77 174 2.5 2.5 

HDP 80  119 97 h7 94 95 g6 398 95 205 2.5 2.5 

HDP 90  136 112 h7 109 110 g6 440 87 273 2.5 2.5 

HDP 100  138 125 h6 119.5 120 g6 517 104 328 3 2.5 

HDP 110  148 135 h6 129.5 130 g6 523 104 334 3 2.5 

HDP 120  158 145 h6 139.5 140 g6 550 104 354 3 2.5 

HDP 130  188 175 h6 169.5 170 g6 681 104 462 3 2.5 

HDP 140  198 185 h6 179.5 180 g6 689 104 470 3 2.5 
 
 
 
 
 
 

,      

   

 

UNI7437 L L1 L2 M M1 UNI5739 
HDP 100  120x4 120 d9 96 26 16 12 M24x65 

HDP 110  130x4 130 d9 105 26 16 12 M24x65 

HDP 120  140x4 140 d9 115 26 19 15 M24x70 

HDP 130  170x4 170 d9 142 33 21 17 M30x80 

HDP 140  180x4 180 d9 150 33 21 17 M30x80 
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HEADQUARTERS
BONFIGLIOLI RIDUTTORI S.p.A.

Via Giovanni XXIII, 7/A
40012 Lippo di Calderara di Reno

Bologna (ITALY)
Tel. (+39) 051 6473111 - Fax (+39) 051 6473126
www.bonfiglioli.com - bonfiglioli@bonfiglioli.com

SPARE PARTS BONFIGLIOLI
B.R.T.

Via Castagnini, 2-4
Z.I. Bargellino - 40012

Calderara di Reno - Bologna (ITALY)
Tel. (+39) 051 727844 - Fax (+39) 051 727066

www.brtbonfiglioliricambi.it - brt@bonfiglioli.com

INDUSTRY PROCESS
AND AUTOMATION SOLUTIONS

Worldwide Bonfiglioli Worldwide & BEST Partners

CASA DEL CUSCINETTO sas di Castignoli e C.  
Strada Val Nure 18/a - 29100 Piacenza
Tel. 0523 755518 - 0523 756315 - Fax 0523 457804
www.casadelcuscinetto.net - antonio@casadelcuscinetto.net

CENTO TRASMISSIONI srl  
Via Friuli 23 - 40060 Osteria Grande (BO)
Tel. 051 6958222 - Fax 051 6958253
www.centotrasmissioni.com - cento@centotrasmissioni.com

COMEG sas  
Via E. Fermi 12/16 - 10148 Torino - Tel. 011 2745582 - Fax 011 2745190
www.comegmotori.it - salesto2@comegmotori.it

CONTASTA COMPONENTI srl  
di Franca Di Clemente e Figli
Via Po 65/67 - Zona Comm. 66020 S. Giovanni Teatino (CH)
Tel. 085 4462696 - Fax 085 4461754
www.gruppofit.it - gruppofit@gruppofit.it

D.L. di Danielli B e Lolli G. srl  
Via Fucini 2 - 40132 Bologna - Tel. 051 6177611 - Fax 051 6177630
www.daniellielolli.it - info@daniellielolli.it

EGA TECNIC srl  
Via Maccani 171/2 - 38100 Trento
Tel. 0461 822176 - Fax 0461 821643 - www.egatecnic.it - info@egatecnic.it

FIMU srl  
Via Artigianato - 25128 Savigliano (CN)
Tel. 0172 713542 - Fax 0172 715489 - www.fimusrl.com - fimu@fimusrl.com

FIPTE GROUP srl  
Via Gambalera 210 - 15047 Spinetta Marengo (AL)
Tel. 0131 618058 - Fax 0131 213907
www.fipte-group.com - info@fipte-group.com

FITMA srl  
Viale del Commercio 10 - 37042 Caldiero (VR)
Tel. 045 6132511 - Fax 045 6150270 - www.fitma.it - fitma@fitma.it

F.M.I. FRANCESCHI srl 
Strada Baganzola 28/a - 43100 Parma
Tel. 0521 992200 - Fax 0521 987303 - www.fmiparma.it - fmi@fmiparma.it

FORN. IND. DELLACASA  
Via Sampierdarena 231/r - 16149 Genova
Tel. 010 6459954 - Fax 010 417916 - www.dellacasa.it - info@dellacasa.it

INDUSTRIAL FORNITURE MORO snc  
Via dei Da Prata 34 - 31100 Treviso - Tel. 0422 428835 - Fax 0422 428830
www.morotreviso.com - info@morotreviso.com

MG COMPONENTS sas di Gaetti Marcello e C.  
Via Giglioli Valle 33 - 42100 Reggio Emilia
Tel. 0522 518783 - Fax 0522 516541
www.mgcomponents.it - mgcomponents@virgilio.it

MICAR snc di Sandro Arminio e C.  
Via Rosso di S. Secondo, 15 - 20134 Milano
Tel. 02 7491091 - Fax 02 70126372 - www.micar.it - info@micar.it

MINETTI spa Filiale di Bergamo  
Via Canovine, 14 - 24100 Bergamo - Tel. 035 327111 - Fax 035 316767
www.minettigroup.com - minettibergamo@minettigroup.com

MINETTI spa Filiale di Brescia  
Via G. di Vittorio, 38 - Z.I.  - 25128 Brescia
Tel. 030 3582734 - Fax 030 3582760
www.minettigroup.com - minettibrescia@minettigroup.com

S.I.R.I. srl  
Via Dell’Industria 9 - 04011 Aprilia (LT)
Tel. 06 9206291 - Fax 06 9258643 - www.sirisrl.com - info@sirisrl.com

SAROK ITALIA srl  
Via Valsugana, 4 - 22053 Lecco (CO) - Tel. 0341 357811 - Fax 0341 283096
www.sarok.it - sarokdue@sarok.it

SAROK DUE srl  
Via 1 Maggio 9/11 - 20028 S. Vittore Olona (MI)
Tel. 0331 423911 - Fax 0331 423942 - www.sarok.it - sarokdue@sarok.it

SOTEK srl  
Via F. Rossi 23 - 60044 Fabriano (AN)
Tel. 0732 250823 - Fax 0732 22919 - www.sotek.it - info@sotek.it

T.I.M. Tecn.Ind. Modenesi  
Via Franz Leahr 25 - 41100 Modena - Tel. 059 282500 - Fax 059 282404
www.timmodena.com - timmodena@timmodena.com

TECHNOBI srl  
Via Lazio, 65 - 20090 Buccinasco (MI)
Tel. 02 45712362 - Fax 02 45712219 - www.technobi.it - vendite@technobi.it

TECNICA INDUSTRIALE srl  
S.P. 231 km1 ex SS.98 Km 80,176 - 70026 Modugno (BA)
Tel. 080 5367089 - 080 5367090 - Fax 080 5367091
www.tecnicaindustriale.it - info@tecnicaindustriale.it

TECNOFORNITURE srl  
Via Pasubio 106 - 63037 Porto d’Ascoli (AP)
Tel. 0735 76171 - Fax 0735 655266
www.tecnoforniture.it - info@tecnoforniture.it

TRA - MEC snc  
Via Delle Industrie s.n. - 21020 Casale Litta (VA)
Tel. 0332 945860 - Fax 0332 967864 - www.tra-mec.it - info@tra-mec.it

UMBRIA TRASMISSIONI srl  
Via delle Robinie 23 Z.I. - 06083 Bastia Umbra (PG)
Tel. 075 8010585 - Fax 075 8002191
www.umbriatrasmissioni.it - info@umbriatrasmissioni.it

V.B. Moto Trasmissioni snc 
di Volpe E. E Bianchi P. E C. - Via Enzo Ferrari 335 - 47037 Cesena (FC)
Tel. 0547 630610 - Fax 0547 630615
www.vbmototrasmissioni.it - info@vbmototrasmissioni.it

VENETA BEARINGS srl  
Via Torino 15 - 35035 Mestrino (PD)
Tel. 049 9001944 - 049 9001549 - Fax 049 9001543
www.venetabearings.it - info@venetabearings.it

NEW ZEALAND  
SAECO BEARINGS TRANSMISSION
36 Hastie Avenue, Mangere Po Box 22256, Otahuhu - Auckland
Tel. (+64) 9 634 7540 - Fax (+64) 9 634 7552 - mark@saeco.co.nz

POLAND  
POLPACK Sp. z o.o. - Ul. Chrobrego 135/137 - 87100 Torun
Tel. (+48) 56 6559235 - 6559236 - Fax (+48) 56 6559238
www.polpack.com.pl - polpack@polpack.com.pl

PORTUGAL  
BT BONFITEC Equipamentos Industriais, Lda.
Largo do Colegio de Ermesinde, 70 - Formiga 4445-382 Ermesinde
Tel. (+351) 229759634/5/6 - Fax (+351) 229752211
www.bonfitec.pt - bonfitec@bonfitec.pt

RUSSIA  
FAM
57, Maly prospekt, V.O. - 199048, St. Petersburg
Tel. (+7) 812 3319333 - Fax (+7) 812 3271454
www.fam-drive.ru - info@fam-drive.ru

SPAIN
TECNOTRANS BONFIGLIOLI S.A.
Pol. Ind. Zona Franca sector C, calle F, n°6 08040 Barcelona
Tel. (+34) 93 4478400 - Fax (+34) 93 3360402
www.tecnotrans.com - tecnotrans@tecnotrans.com

SOUTH AFRICA
BONFIGLIOLI POWER TRANSMISSION Pty Ltd.
55 Galaxy Avenue, Linbro Business Park - Sandton
Tel. (+27) 11 608 2030 OR - Fax (+27) 11 608 2631
www.bonfiglioli.co.za - bonfigsales@bonfiglioli.co.za

SOUTH KOREA 
YOUN HO INDUSTRIAL
Room B1, World Plaza Bldg. - 1262 Guro-Dong, Gurd-Gu, Seoul
Tel. (+82) 2 626 43201 - Fax (+82) 2 263 23202
www.younho.com - younho@younho.com

SWEDEN
BONFIGLIOLI SKANDINAVIEN AB
Koppargatan 8 - 234 35 Lomma, Sweden
Tel. (+46) 40418230 - Fax (+46) 40414508
www.bonfiglioli.se - info@bonfiglioli.se

THAILAND  
K.P.T MACHINERY (1993) CO.LTD.
259/83 Soi Phiboonves, Sukhumvit 71 Rd. Phrakanong-nur
Wattana, Bangkok 10110 - Tel. (+66) 2 3913030/7111998
Fax (+66) 2 7112852/3811308/3814905
www.kpt-group.com - sales@kpt-group.com

TURKEY
BONFIGLIOLI TURKIYE
Atatürk Organíze Sanayi Bölgesi, 10015 Sk. No: 17, Çigli - Izmir
Tel. +90 (0) 232 328 22 77 (pbx) - Fax +90 (0) 232 328 04 14
www.bonfiglioli.com.tr - info@bonfiglioli.com.tr

USA
BONFIGLIOLI USA, INC.
3541 Hargrave Drive Hebron, Kentucky 41048
Tel. (+1) 859 334 3333 - Fax (+1) 859 334 8888
www.bonfiglioliusa.com
industrialsales@bonfiglioliusa.com - mobilesales@bonfiglioliusa.com

VENEZUELA  
MAICA SOLUCIONES TECNICAS C.A.
Calle 3B - Edif. Comindu - Planta Baja - Local B
La Urbina - Caracas 1070
Tel. (+58) 212 2413570 / 2425268 / 2418263
Fax (+58) 212 2424552 - Tlx 24780 Maica V - maica1@cantv.net

AUSTRALIA
BONFIGLIOLI TRANSMISSION (Aust) Pty Ltd. 2, Cox Place Glendenning
NSW 2761, Australia - Locked Bag 1000 Plumpton NSW 2761
Tel. (+ 61) 2 8811 8000 - Fax (+ 61) 2 9675 6605
www.bonfiglioli.com.au - sales@bonfiglioli.com.au

AUSTRIA 
MOLL MOTOR GmbH
Industriestrasse 8 - 2000 Stockerau
Tel. (+43) 2266 63421+DW - Fax (+43) 6342 180
www.mollmotor.at - office@mollmotor.at

BELGIUM 
ESCO TRANSMISSION N.V./S.A.
Culliganlaan 3 - 1831 Machelem Diegem
Tel. (+32) 2 7176460 - Fax (+32) 2 7176461
www.esco-transmissions.be - info@esco-transmissions.be

BRASIL 
ATI BRASIL
Rua Omlio Monteiro Soares, 260 - Vila Fanny - 81030-000
Tel. (+41) 334 2091 - Fax (+41) 332 8669
www.atibrasil.com.br - vendas@atibrasil.com.br

CANADA
BONFIGLIOLI CANADA INC.
2-7941 Jane Street - Concord, Ontario L4K 4L6
Tel. (+1) 905 7384466 - Fax (+1) 905 7389833
www.bonfigliolicanada.com - sales@bonfigliolicanada.com

CHILE 
IMATESA S.A.
Santa Rosa 5699 - San Miguel - Santiago
Tel. (+56) 2 5264702 - Fax (+56) 2 5265878
www.imatesa.cl - imatesa@imatesa.cl

CHINA
BONFIGLIOLI DRIVES (SHANGHAI) CO. LTD.
19D, No. 360 Pudong Road (S) - New Shanghai International Tower
200120 Shanghai - P.R. China
Tel. (+86) 21 69225500 - Fax (+86) 21 69225511
www.bonfiglioli.cn - bds@bonfiglioli.com.cn

FRANCE
BONFIGLIOLI TRANSMISSIONS S.A.
14 Rue Eugène Pottier BP 19 - Zone Indust. de Moimont II - 95670 Marly la Ville
Tel. (+33) 1 34474510 - Fax (+33) 1 34688800
www.bonfiglioli.fr - btf@bonfiglioli.fr

GERMANY
BONFIGLIOLI DEUTSCHLAND GmbH
Sperberweg 12 - 41468 Neuss
Tel. (+49) 02131 2988-0 - Fax (+49) 02131 2988-100
www.bonfiglioli.de - info@bonfiglioli.de

GREAT BRITAIN
BONFIGLIOLI UK Ltd
Industrial Equipment - Unit 3 Colemeadow Road
North Moons Moat - Redditch. Worcestershire B98 9PB
Tel. (+44) 1527 65022 - Fax (+44) 1527 61995
www.bonfiglioli.com - uksales@bonfiglioli-uk.com
Mobile Equipment
5 Grosvenor Grange, Woolston, Warrington - Cheshire WA1 4SF
Tel. (+44) 1925 852667 - Fax (+44) 1925 852668
www.bonfiglioli-uk.com - salesmobile@bonfiglioli-uk.com

GREECE  
B.E.S.T. HELLAS S.A.
O.T. 48A T.O. 230 - C.P. 570 22, Industrial Area - Thessaloniki
Tel. (+30) 2310 796456 - Fax (+30) 2310 795903
www.bonfiglioli.gr - info@bonfiglioli.gr

HOLLAND  
ELSTO AANDRIJFTECHNIEK
Loosterweg, 7 - 2215 TL Voorhout
Tel. (+31) 252 219 123 - Fax (+31) 252 231 660
www.elsto.nl - info@elsto.nl

HUNGARY  
AGISYS AGITATORS & TRANSMISSIONS Ltd
2045 Törökbálint, Tö u.2. Hungary
Tel. (+36) 23 50 11 50 - Fax (+36) 23 50 11 59
www.agisys.hu - info@agisys.hu

INDIA
BONFIGLIOLI TRANSMISSIONS PVT Ltd.
PLOT AC7-AC11 Sidco Industrial Estate - Thirumudivakkam - Chennai 600 044
Tel. +91(0) 44 24781035 / 24781036 / 24781037
Fax +91(0) 44 24780091 / 24781904
www.bonfiglioli.co.in - bonfig@vsnl.com

INDONESIA 
PT. ANEKAMAKMUR TEKNIK NUSAJAYA
Pertokoan Glodok Makmur No. 32 - Jakarta Barat
Tel. (+62) 21 624 8828 - Fax (+62) 21 624 2405
www.anekamakmur.com - sales@anekamakmur.com

ITALY
BONFIGLIOLI ITALIA S.p.A.
Via Sandro Pertini lotto 7b - 20080 Carpiano (Milano)
Tel. (+39) 02 985081 - Fax (+39) 02 985085817
www.bonfiglioli.it - customerservice.italia@bonfiglioli.it

A.T.I. di Morganti E C. sas  
Via Pistoiese 219 - 50047 Prato - Tel. 0574 6961 - Fax 0574 790996
www.atimorganti.it - ati.morganti@texnet.it

BONETTI LUIGI srl  
Strada Padana Superiore verso VR n.7 - 36100 Vicenza
Tel. 0444 563120 - Fax 0444 961979
www.bonettimotoriduttori.com - bonetti.luigi@libero.it
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