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 1 
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 0,14:   1 
-   

 
-  

 
-  
  

 0,20 :  1,2 x  
 1 

-   
 

    

   ( ) 
 ( -

) 
  8.8 46 410 

M10 10.9 68 600 
  12.9 78 690 
  8.8 86 760 

M12 10.9 119 1050 
  12.9 141 1250 
  8.8 205 1815 

M16 10.9 295 2610 
  12.9 340 3000 
  8.8 410 3630 

M20 10.9 585 5180 
  12.9 660 5840 
  8.8 720 6370 

M24 10.9 1000 8850 
  12.9 1140 10090 
  8.8 1440 12750 

M30 10.9 2000 17700 
  12.9 2290 20270 
  8.8 2390 21150 

M36 10.9 3400 30100 
  12.9 3980 35220 
  8.8 4080 36110 

M42 10.9 5750 50890 
  12.9 6400 56650 
  8.8 6140 54350 

M48 10.9 8650 76560 
  12.9 9750 86300 
  8.8 9840 87100 

M56 10.9 13850 122600 
  12.9 15900 140700 
  8.8 14000 123900 

M64 10.9 19900 176130 
  12.9 23100 204450 
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 DIN 787, 
ISO 299  DIN 508 

 4  5  2  
. 
 

 5. 
 

 
 

. 4. . 5. 
    

, . 
   

  
  

  
. 

 

 
 1  

 
  

a b c h s e f g k m n x d2 
P-M10 12 19 12 25 13 51 40±5 70 140 49 15 25 M10 
P-M12 14 23 14 28 14 51 40±5 70 140 49 15 25 M10 
P-M16 18 30 18 36 18 60 65±5 84 200 75 20 30 M12 
P-M20 22 37 23 45 22 60 65±6 84 200 75 20 30 M16 
P-M24 28 46 28 56 28 90 85±5 124 280 108 24 42 M16 
P-M30 35 55 35 71 36 90 85±5 124 280 108 24 42 M20 
P-M36 42 68 43 85 42 126 100 160 360 143 30 60 M20 
P-M42 48 80 47 95 48 126 100 160 360 143 15 60 M20 
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 t u min v min y min E 
P-M10 1,7 150 27 60 240 85 
P-M12 1,7 150 27 60 240 85 
P-M16 3,7 210 35 80 260 120 
P-M20 3,7 210 45 80 260 120 
P-M24 10,5 280 55 100 330 150 
P-M30 10,5 280 68 100 330 150 
P-M36 20,3 340 82 120 410 220 
P-M42 19,5 340 92 120 410 220 

1.2.2  
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Ød 
L 
 
 
 

L1 
 
 
 

L2 
min 

 
 
 

ØA 
 
 
 

S 
 
 
 

Fstaa 
 
 
 

Fdyn 
 
 
 

 
Me  

 

 
Fe 

 

ØD 
 
 
 

M24 400 500 600 80 260 100 20 51,1 33,2 301,9 70,6 200 
M30 500 600 700 120 310 120 25 81,3 52,8 559,2 112,2 210 
M36  

 120 400 140 30 118 76,7 1048 163,4 250 
M42  140 450 170 35 152 98,8 1695 226,8 290 
M48  160 550 200 35 199,1 129,4 2486 290,4 340 
M56  180 640 220 40 274,3 178,3 3949 406,4 380 

 

1.2.3   
 S355J0 SFS-EN 10025, 

  S355J2G3 
 S235JRG2 SFS-EN 10025, 

  S235J2G3 
 SFS-ISO 4032 EN 24032.  

  8 SFS-ISO 898-2 
 SFS-ISO 887 

 S355J0,  
 Fstaat, 

Fdyn, Fe  Me  
, ,  

 
 

 S355J0. 
 

 
.  8.  

 SFS 4632.  
 (C)  
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Fdyn 
 
 
 

 
Me  

 
 Fe 
 

ØD 
 
 
 

M24 400 500 600 80 260 100 20 51,1 33,2 301,9 70,6 200 
M30 500 600 700 120 310 120 25 81,3 52,8 559,2 112,2 210 
M36  

 120 400 140 30 118 76,7 1048 163,4 250 
M42  140 450 170 35 152 98,8 1695 226,8 290 
M48  160 550 200 35 199,1 129,4 2486 290,4 340 
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.  – 80 %  
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 80 %,  
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 ( . 3). 
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 1.  ( C)  
 

,  
 ( )  

 2000 . 

 

 
 

 <2000 .  
 

,  
+8..+10 ºC  
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 2 . 
 
 
 

Gear unit’s lubricating temperature of oil  TL [°C]  

Viscosity 
[mm2/ s] 
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220 

320 

460
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  Mineral oils 

 -25 -20-15-10  -7    Pour point [°C] 
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Vi scosity index 
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5.  
,  

 Moventas Santasalo Oy. 
 
 

 
 

  
 

ISO VG 

 
 
 

 
AGMA. 

  
 

 
 40 ºC 

 
  ºC 

 
 
 
 
 
 

150 

 
 
 
 
 
 

4EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Chevron 
Fuchs 
Fuchs 
Fuchs Lubritech 
Klüber 
Lubrication  
      Engineers 
Lukoil 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 
Total 

Degol BG 150 plus 
Energol GR-XP 150 
Alpha SP 150 
Alpha MAX 150 
Optigear BM 150 
Tribol 1100/150 
Meropa WM 150 
Renolin CLP 150 
Renolin CLP 150 PLUS 
Gearmaster CLP 150 
Klüberoil GEM 1-150 N 
604 ALMASOL Vari- 
   Purpose Gear Lubricant 
Steelo 150 
Mobilgear XMP 150 
Mobilgear 600 XP 150 
Vaihteisto 150 EP 
Ultima EP 150 
- - - - - - - 
Loadway EP 150 
- - - - - - -  
Carter XEP  150 

150 
149 
150 
150 
150 
146 
150 
150 
150 
150 
150 
150 

 
150 
150 
150 
150 
150 
- - 

140 
- - 

150 

-12 
-12 
-21 
-23 
-18 
-27 
-27 
-24 
-24 
-24 

< -10 
-24 

 
-15 
-27 
-24 
-21 
-33 
- - 
-27 
- - 
-27 

 
 
 
 
 
 

220 

 
 
 
 
 
 

5EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Chevron 
Fuchs 
Fuchs 
Fuchs Lubritech 
Klüber 
Lubrication  
      Engineers 
Lukoil 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 
Total 

Degol BG 220 plus 
Energol GR-XP 220 
Alpha SP 220 
Alpha MAX 220 
Optigear BM 220 
Tribol 1100/220 
Meropa WM 220 
Renolin CLP 220 
Renolin CLP 220 PLUS 
Gearmaster CLP 220 
Klüberoil GEM 1-220 N 
607 ALMASOL Vari- 
   Purpose Gear Lubricant 
Steelo 220 
Mobilgear XMP 220 
Mobilgear 600 XP 220 
Vaihteisto 220 EP 
Ultima EP 220 
Omala  F  220 
Loadway EP 220 
Carter VP/CS 220 
Carter XEP  220 

220 
210 
220 
220 
220 
214 
220 
220 
220 
220 
220 
220 

 
220 
220 
220 
220 
220 
220 
225 
220 
220 

-15 
-9 
-21 
-23 
-15 
-24 
-21 
-24 
-24 
-21 

< -10 
-24 

 
-15 
-24 
-24 
-24 
-27 
-18 
-21 
-21 
-24 
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320 

 
 
 
 
 
 
 
 
 

6EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Chevron 
Fuchs 
Fuchs 
Fuchs Lubritech 
Klüber 
Lubrication  
      Engineers 
Lukoil 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 
Total 

Degol BG 320 plus 
Energol GR-XP 320 
Alpha SP 320 
Alpha MAX 320 
Optigear BM 320 
Tribol 1100/320 
Meropa WM 320 
Renolin CLP 320 
Renolin CLP 320 PLUS 
Gearmaster CLP 320 
Klüberoil GEM 1-320 N 
605 ALMASOL Vari- 
   Purpose Gear Lubricant 
Steelo 320 
Mobilgear XMP 320 
Mobilgear 600 XP 320 
Vaihteisto 320 EP 
Ultima EP 320 
Omala  F  320 
Loadway EP 320 
Carter VP/CS 320 
Carter XEP 320 

320 
311 
320 
320 
320 
331 
320 
320 
320 
320 
320 
320 

 
320 
320 
320 
320 
320 
320 
337 
320 
320 

-9 
-9 
-21 
-23 
-15 
-21 
-18 
-14 
-18 
-15 

< -10 
-18 

 
-15 
-18 
-24 
-12 
-21 
-15 
-18 
-18 
-18 

 
 
 
 
 
 

460 

 
 
 
 
 
 

7EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Chevron 
Fuchs 
Fuchs 
Fuchs Lubritech 
Klüber 
Lubrication  
      Engineers 
Lukoil 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 
Total 

Degol BG 460 plus 
Energol GR-XP 460 
Alpha SP 460  
Alpha MAX 460 
Optigear BM 460 
Tribol 1100/460 
Meropa WM 460 
Renolin CLP 460 
Renolin CLP 460 PLUS 
Gearmaster CLP 460 
Klüberoil GEM 1-460 N 
608 ALMASOL Vari- 
   Purpose Gear Lubricant 
Steelo 460 
Mobilgear XMP 460 
Mobilgear 600 XP 460 
Vaihteisto 460 EP 
Ultima EP 460 
Omala  F  460 
Loadway EP 460 
Carter VP/CS 460  
Carter XEP 460 

460 
432 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

 
460 
460 
460 
460 
460 
460 
440 
460 
460 

-18 
- 

-6 
-9 
-12 
-21 
-15 
-12 
-14 
-12 
-10 
-15 

 
-15 
-12 
-15 
-15 
-15 
-9 
-12 
-12 
-12 

 
 
 
 
 
 

680 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

8EP 
 
 
 
 
 
 
 
 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Chevron 
Fuchs 
Fuchs 
Fuchs Lubritech 
Klüber 
Lubrication  
      Engineers 
Lukoil 
Mobil 

Degol BG 680 plus 
Energol GR-XP 680 
Alpha SP 680 
- - - - - - - 
Optigear BM 680 
Tribol 1100/680 
- - - - - - - 
Renolin CLP 680 
Renolin CLP 680 PLUS 
Gearmaster CLP 680 
Klüberoil GEM 1-680 N 
609 ALMASOL Vari- 
   Purpose Gear Lubricant 
Steelo 680 
Mobilgear XMP 680 

680 
710 
680 
- - 

680 
690 
- - 

680 
680 
680 
680 
680 

 
680 
680 

-12 
- 

-6 
- - 
-9 
-18 
- - 
-10 
-17 
-12 
-5 
-15 

 
-15 
-9 
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680 

 
 

8EP 

Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 
Total 

Mobilgear 600 XP 680 
Vaihteisto 680 EP 
Ultima EP 680 
- - - - - 
Loadway EP 680 
Carter VP/CS 680 
Carter XEP 680 

680 
680 
680 
- - 

645 
680 
680 

-9 
-12 
-15 
- - 
-9 
-9 
-9 

 
 
 

 
 

 

 ISO VG 
. 

 
 

 
AGMA. 

   
 40 ºC 

 
  

ºC 

 
 
 

220 

 
 
 

5EP 

Esso 
BP 
Mobil 
Neste 
Petro Canada 
Petro Canada  
Texaco 
Texaco 

Teresstic N 220 
Energol PM 220 
DTE PM 
Paperikone 220D 
SEPRO XL 220 
ULTIMA EP 220 
PMO Premium 220 
PMO Ashless 220 

220 
220 
220 
220 
218 
220 
220 
220 

-12 
-18 
-6 
-12 
-21 
-27 
-18 
-18 

 
 

 
 

  
 

ISO VG 

 
 
 

 
AGMA. 

  
 

 
 40 ºC 

 
  ºC 

 
 
 
 
 
 
 

150 

 
 
 
 
 
 
 

4EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Fuchs 
Klüber 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 

Degol PAS 150 
Enersyn EP-XF 150 
Alphasyn EP 150 
- - - - - - - 
Optigear Synthetic X  150 
Tribol 1510/150 
Renolin Unisyn CLP 150 
Klübersynth GEM 4 – 150 N 
Mobilgear SHC XMP 150 
Mobil SHC 629 
Vaihteisto S 150 EP 
Enduratex Synthetic EP 150  
Omala HD 150 
Mereta 150 
Carter SH 150 

150 
150 
150 
- - 

146 
155 
150 
150 
150 
150 
150 
150 
150 
150 
148 

-39 
-48 
-48 
- - 
-39 
-45 
-45 
-40 
-48 
-42 
-42 
-54 
-54 
-57 
-45 

 
 
 

220 
 
 

 
 
 

5EP 
 
 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 

Degol PAS 220 
Enersyn EP-XF 220 
Alphasyn EP 220 
Optigear Synthetic A  220 
Optigear Synthetic X  220 
Tribol 1510/220 

220 
220 
220 
210 
218 
220 

-39 
-42 
-42 
-36 
-33 
-42 
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220 

 
 
 

5EP 

Fuchs 
Klüber 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 

Renolin Unisyn CLP 220 
Klübersynth GEM 4 – 220 N 
Mobilgear SHC XMP 220  
Mobil SHC 630 
Vaihteisto S 220 EP 
Enduratex Synthetic EP 220 
Omala HD 220 
Mereta 220 
Carter SH 220 

220 
220 
220 
220 
220 
223 
220 
220 
220 

-42 
-40 
-45 
-42 
-48 
-48 
-48 
-48 
-45 

 
 
 
 
 
 
 

320 

 
 
 
 
 
 
 

6EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Fuchs 
Klüber 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 

Degol PAS 320 
Enersyn EP-XF 320 
Alphasyn EP 320 
Optigear Synthetic A  320 
Optigear Synthetic X  320 
Tribol 1510/320 
Renolin Unisyn CLP 320 
Klübersynth GEM 4 – 320 N 
Mobilgear SHC XMP 320  
Mobil SHC 632 
Vaihteisto S 320 EP 
Enduratex Synthetic EP 320 
Omala HD 320 
Mereta 320 
Carter SH 320 

320 
320 
320 
330 
325 
330 
320 
320 
335 
320 
320 
323 
320 
320 
314 

-39 
-30 
-36 
-36 
-33 
-39 
-42 
-35 
-38 
-39 
-48 
-42 
-45 
-42 
-42 

 
 
 
 
 
 
 

460 

 
 
 
 
 
 
 

7EP 

Aral 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Fuchs 
Klüber 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 

Degol PAS 460 
Enersyn EP-XF 460 
Alphasyn EP 460 
Optigear Synthetic A  460  
Optigear Synthetic X  460 
Tribol 1510/460 
Renolin Unisyn CLP 460 
Klübersynth GEM 4 – 460 N 
Mobilgear SHC XMP 460  
Mobil SHC 634 
Vaihteisto S 460 EP 
Enduratex Synthetic EP 460 
Omala HD 460 
Mereta 460 
Carter SH 460 

460 
460 
460 
463 
459 
460 
460 
460 
460 
460 
460 
501 
460 
460 
455 

-39 
-36 
-36 
-30 
-27 
-33 
-39 
-30 
-36 
-39 
-45 
-42 
-42 
-39 
-30 

 
 
 
 
 
 
 

680 

 
 
 
 
 
 
 

8EP 

ARAL 
BP 
Castrol 
Castrol 
Castrol 
Castrol 
Fuchs 
Klüber 
Mobil 
Mobil 
Neste 
Petro Canada 
Shell 
Statoil 
Total 

- - - - -  
- - - - - 
- - - - - 
- - - - - 
- - - - - 
Tribol 1510/680 
Renolin Unisyn CLP 680 
Klübersynth GEM 4 – 680 N 
Mobilgear SHC XMP 680 
Mobil SHC 636 
Vaihteisto S 680 EP 
- - - - - 
Omala HD 680 
Mereta 680 
Carter SH 680 

- - 
- - 
- - 
- - 
- - 

680 
680 
680 
680 
68 

680 
- - 

680 
680 
676 

- - 
- - 
- - 
- - 
- - 
-30 
-33 
-30 
-30 
-39 
-35 
- - 
-39 
-39 
-21 
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ISO VG 

 
 AGMA. 

  
 

 40 
ºC 

 
 

ºC 

220 5EP 

Castrol 
Mobil 
Neste 
Texaco 

 
 
Optisynth HT 220 
SHC PM 220 
Lamda 220 ZF 

 Premium  
 

Paper Machine Oil Premium 

 
 

220 
225 
220 

 
 

-39 
-36 
-45 

 
 -30..+100 ºC NLGI 2 (EP) 

    °C 
Aral Aralub HLP2 265/295 180 
BP Energrease LS-EP 265/295 195 
Castrol Tribol 3785/220-1,5 265/295 >180 
Castrol Longtime PD 2 265/295 260 
Castrol Tribol 4020/220-2 265/295 260 
Chevron Dura-Lith EP2 265/295 185 
Elf Epexa EP2 265/295 207 
Exxon Beacon EP2 265/295 190 
Gulf Gulfcrown EP 2 265/295 180 
Klüber CENTOPLEX 2EP 265/295 190 
Mobil Mobilux EP2 265/295 190 
Neste Allrex EP 2 265/295 198 
Shell Alvania Grease EP2 265/295 180 
Statoil Uniway EP2N 270/280 185 
Teboil Multi-purpose EP 265/295 185 
Texaco Multifak EP2 265/295 186 
Total Multis EP2 265/295 190 

 
 (>80 ºC)  NLGI 2 (EP) 

    °C 
Castrol Tribol 3785/220-1,5 265/295 >180 
Castrol Tribol 4020/220-2 265/295 260 
Castrol Tribol 4747/220-2 265/295 >250 
Klüber Klüberplex BE 31-102 265/295 190 
Shell Albida Grease EP2 265/295 260 
Teboil Multi-purpose HT 265/295 260 

 
 

 NLGI 0..1 (EP) 
     

°C 
Castrol Molub-Alloy 9141-1 310/340 >230 
Castrol Olista Longtime 1 310/340 >180 
Castrol Optipit  245/275 300 
Castrol Tribol 3020/1000-1 265/295 260 
Klüber STABURAGS NBU 30 245/275 220 
Klüber Klüberplex BEM 41-141 310/345 250 
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 / 
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 / 
,  

, . .  B «  
». 

1.  
  1:  

 
. 

  
 

 

 
 

..V.. [g] [g] 
10 20 40 
20 30 60 
30 45 90 
40 55 105 
50 65 130 
60 90 180 
70 105 210 
80 135 270 
90 175 350 

. 

 
 

. 

, . 

2.  

,  /  LSS, 

0
500

1000
1500
2000
2500
3000
3500
4000
4500
5000

0 50 100 150 200 250 300
 LSS, [ ]

 ..V.. 70..90

 ..V.. 10..30

 ..V.. 40..60

 
*LSS = Low speed shaft =  

3.  
.  

.  

-
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MOVENTAS. 
 
   
 
 
1.   
 

 
6  3  

.   
 30  

 300 )  60  
 300 ). 

 
 
 
1. . 

  
       DIN 71412 A   G1/8"     
 
2.  

 ( . 0,5 )!  
 
 

!  
 

.  
 
3.  

,  
 

! 
 
4.  

 
 (  2, . 1  2).  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
5. ,  

,  
. ,  

 
! 

 

 
 

. 1.  
.   

. (2) 
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   -30..+100 ºC   / -22….. 212 º F NLGI 2 (EP) 

   
 

 
°C / º F 

Aral Aralub HLP2 265/295 180 / 356 
BP Energrease LS-EP 265/295 195 /  383 
Castrol Tribol 3785/220-1,5 265/295 >180 / 356 
Castrol Longtime PD 2 265/295 260 / 500 
Castrol Tribol 4020/220-2 265/295 260 / 500 
Chevron Dura-Lith EP2 265/295 185 / 365 
Elf Epexa EP2 265/295 207 / 405 
Exxon Beacon EP2 265/295 190 / 374 
Gulf Gulfcrown EP 2 265/295 180 / 356 
Klüber CENTOPLEX 2EP 265/295 190 / 374 
Mobil Mobilux EP2 265/295 190 / 374 
Neste Allrex EP 2 265/295 198 / 388 
Shell Alvania Grease EP2 265/295 180 / 356 
Statoil Uniway EP2N 270/280 185 / 365 
Teboil Multi-purpose EP 265/295 185 / 365 
Texaco Multifak EP2 265/295 186 / 367 
Total Multis EP2 265/295 190 / 374 
 

 1. .   
.  (  -30ºC / -22º F) 

 MOVENTAS 
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:  

 
 
 
 
 
 

 
  

HSS

HSS

LSS

LSS

 
 

 

 _________  
 ________°C 

 
 /  ___________________________ 

 
 
 
 

 
 

:  
   
   VG _______________ 
 
 
 

        
 

 ___________  

  

 

____________°C    ___________  

 
 

 _______________________ : _______________________________________________ 
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 NOR-MEX 
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 NOR-MEX  G  E 
1.  

 Nor-Mex  G  E  
, , 

.  
,  

, 
 

. 

2.  
,  
,  

 S2  S1,  
 LG  LE,  

. 1  2.  
 

 3. 

2.1  G 

 
 1.  Nor-Mex G 
 IE IG LG S2  

d5    . 
 

 

      
G82 40 40 92 12±1 1.85 
G97 50 49 113 14±1 3.8 

G112 60 58 133 15±1 5 
G128 70 68 154 16±1 7.9 
G148 80 78 176 18±1 12.3 
G168 90 87 198 21±1.5 18.3 
G194 100 97 221 24±1.5 26.7 
G214 110 107 243 26±2 35.5 
G240 120 117 267 30±2 45.6 
G265 140 137 310 33±2.5 65.7 
G295 150 147 334 37±2.5 83.9 
G330 160 156 356 40±2.5 125.5 
G370 180 176 399 43±2.5 177.2 
G415 200 196 441 45±2.5 249.2 

 
. 102),  

 ( . 104)  
.  

 
 

 ( . 010). 
. 102  104, 

,  
 

.  
. 

. 102  
104  

.  
 

,  
. 3. 

 

2.2  E 

. 2

, 

 
 2.  Nor-Mex E 

 
 IE LE S1  

d5   
 

 
 

. 
 

] 

 
 

E67 30 62.5 2.5±0.5 0.93 
E82 40 83 3±1 1.76 
E97 50 103 3±1 3.46 

E112 60 123.5 3.5±1 5.0 
E128 70 143.5 3.5±1 7.9 
E148 80 163.5 3.5±1 12.3 
E168 90 183.5 3.5±1.5 18.4 
E194 100 203.5 3.5±1.5 26.3 
E214 110 224 4±2 35.7 
E240 120 244 4±2 46.7 
E265 140 285.5 5.5±2.5 66.3 
E295 150 308 8±2.5 84.8 
E330 160 328 8±2.5 129.4 
E370 180 368 8±2.5 180.3 
E415 200 408 8±2.5 252.6 

*  c  

,  
 

 
 

Fig 1 
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 NOR-MEX 
12102RU.doc     14.06.11 

 3.  
 8.8  10.9 

M6 7.9 Nm  Size 330   197 Nm 
M8 18 Nm M16 Size 370   216 Nm 

M10 38 Nm  Size 415   246 Nm 
M12 74 Nm   
M14 148 Nm M20 324 Nm 

 
 
 
 
 
 

 
 

3.  
3.1  

 4.  [ ] 
 n < 500  500 – 1500  > 1500  

 D a1 - a2 b a1 - a2 b a1 - a2 b 
< 100 0.05 0.05 0.04 0.04 0.03 0.03 

100< D < 200 0.06 0.06 0.05 0.05 0.04 0.04 
200< D < 400 0.12 0.10 0.10 0.08 0.08 0.06 
400< D < 800 0.20 0.16 0.16 0.12 0.12 0.10 

a1 - a2 =   b =  

 

 
 

. 1  
 ( ) .  

 
,  

 
 180  

 
 (a1 - a2). 

  
 

 . 2  
. ,  

, ,  
,  

 
 

. 
,  

 
.  

,  
 

,  
, 
 

 (  
). 
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 NOR-MEX 
12102RU.doc     14.06.11 

 
 

. 3  
. 
 

,  
 

.  b,  
,  

 
,  

 (2). 

  
 . 4 . 

,  
 

. 
 b,  

 (2). 
 

,  
. 4. 

 

3.2  
 

-  
 (  15…30 C). 

- -, -  
 

 80  90 C,  
 
 

. 
-  

 
. 

-  
. 

-, -  
 Moventas 

Santasalo Oy    
. 

 
 

. 
,  

,  
 

 b ( . . 4). 
 

 
.   

. 

4.  
 

 
. 

b 
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 MT(G), 
MTV, MT(G)D  MT(G)X 

9063RU     original 20.05.2005          22.4.2010 

 
  MT(G),  MTV,  MT(G)D  MT(G)X 

 
 

 MT 52 - 275   MTG 280 – 1200  MTV 52 - 275 
 
 
 
 
 
 
 

1.  
 

, ,  
.  280..1200,  

, 
 

. 
 
 

1.1  
 

: JS7  K7  
 m6 . 

 
 

 100 C.  
   
  

,  
, 

. 
 
 

1.2  
 

 Ra 1,6,  
 

.  
.  

 
 200 C.  

. 
,  

:   
 
 

.  
 110 °C. 

 

2.  
 

. 
 

, .: 
-  a1 - a2  

b  
-  
-  
-  (  

). 
 

2.1  MT(G)  MTV 
 MT(G) 

. 1. 
 

2.2  MT(G)D  MT(G)X 
 MT(G)D   MT(G)X   a1-a2  

,  ,   bMAX,LM  
 (LM),  

: 

 MT(G)D MAXLMMAX b
l

lLMb ,  

 MT(G)X MAXLMMAX b
l

lLMb ,  

 l .  2,   
bmax – . 1. 

 "a"  
. 2. 

1)  
2)  
3)  (  

) 
4)  ( ) 
5)  ( ) 
6)  
7)  
8)  
9)  
10)  
11)  
12)  

 
13)  
14)  
15)  
16)  
17)  
18)  
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 MT(G), 
MTV, MT(G)D  MT(G)X 

9063RU     original 20.05.2005          22.4.2010 

  1  

a1-a2 bmax a1-a2 bmax a1-a2 bmax a1-a2 bmax a1-a2 bmax

MT52..98 0,25 0.25 0.25 0.25 0.25 0.25 0.20 0.15 0.10 0.08
MT112..190 0,60 0,50 0,60 0,50 0,35 0.25 0.20 0.15 0.10 0.08
MT210..275 1.00 0.90 0.75 0.50 0.35 0.25 0.20 0.15 - -
MTG280..420 1.00 0.90 0.75 0.50 0.35 0.25 0.20 0.15 - -
MTG460..800 1.50 1.50 1.00 1.00 0.50 0.50 - - - -
MTG900..1200 2 2 1.50 1.50 0.75 0.75 - - - -

n1 [r/min]
<250 250 - 500 500 - 1000 1000 - 2000 2000 - 4000

 

  2  
 52 62 78 98 112 132 156 174 190 210 233 275 

 "a" [ ] 3±1 3±1 3±2 5±2 5±2 6±2 6±2 8±3 8±3 8±3 8±3 10±3 
 [ ] 8 20 42 73 73 178 178 178 245 245 245 470 

l ] 43 50 62 76 90 105 120 135 150 175 190 220 
             

 280 310 345 370 390 420 460 500 550 590 620 650 
 "a" [ ] 16±3 16±3 16±3 20+4 20±4 20±4 20±4 25±4 25±4 25±4 30±6 30+6 

 ( ) 375 375 660 660 760 760 760 1140 1140 1140 1800 1800 
l ] 250 270 290 325 345 365 400 410 430 470 500 520 
 

 680 730 800 900 1000 1100 1200 
 "a" [ ] 30±6 30±6 30±6 35±7 35±7 35±7 35±7 

 ( ) 1800 1800 1800 2300 2300 2300 2300 
l ] 540 570 600 670 740 800 850 
 

.  
,  20 %. 

 
 

. 1:  a1  a2.  
 

.  
,  

 
. 

,  
 

. ,  
 
, 
 

,  
 (  

). 

. 2:  b  
MT(G)  MTV. ,  

 
 

. , 
 (2). 

 MT(G)D  MT(G)X, 
 

 2.2. 
 

,  
. 1. 
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 MT(G), 
MTV, MT(G)D  MT(G)X 

9063RU     original 20.05.2005          22.4.2010 

 
 
3.  
3.1  

,  4 – 7. 
- 
 
 

-  3000 . 
-  8000 . 
  

- 
 
  
 
 

  3  
 

  ,  

 
Amoco Amoco coupling grease 
Castrol -Tripol Castrol 3020/1000-1 
Esso-Exxon Mobilith SHC 460 

Mobil Mobilgrease XTC, 
Mobilith SHC 460 Special 

Fina  Ceran GEP-0 
Shell Albida GC1 
Texaco Coupling grease Multifak 0/1 
Klüber  Klüberplex GE 11-680 
Verkol 320-1 Grado 1 
Molyduval  Molyduval Coupling Grease 

 
 
 
 
 
 
 
4.  
 
 

  
 
MT 52 - 275  
 
 

 
 
 

 
 
MTG 280 – 1200  
 
 

  ,  

 
Mobil Mobilux EP-111 
Texaco Coupling grease Multifak 0/1 
Klüber  Klüberlub BE 41-1501 

  , 

 
   

Amoco Amoco coupling grease 
Esso-Exxon-
Mobil Mobilgrease XTC 

Texaco Coupling grease Multifak 0/1 
Klüber  Klüberplex GE 11-680 
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 MT(G), 
MTV, MT(G)D  MT(G)X 

9063RU     original 20.05.2005          22.4.2010 

 
 
 

  4:   MT 52 – 275, MTG 280 – 120 

 
 ( )   

D l1, l2 a   
52 111 43 3 4 0,03 
62 141 50 3 8 0,06 
78 171 62 3 14 0,09 
98 210 76 5 26 0,12 
112 234 90 5 39 0,3 
132 274 105 6 58 0,4 
156 312 120 6 91 0,6 
174 337 135 8 115 0,8 
190 380 150 8 165 1,4 
210 405 175 8 211 2,5 
233 444 190 8 260 3,0 
275 506 220 10 411 4,5 
280 540 250 16 527 3,0 
310 585 270 16 676 3,6 
345 650 290 16 884 4,8 
370 690 325 20 1105 5,0 
390 760 345 20 1379 9,0 
420 805 365 20 1667 9,8 
460 850 400 20 2043 11,5 
500 930 410 25 2452 11,5 
550 995 430 25 3035 14,5 
590 1055 470 25 3720 23 
620 1140 500 30 4648 23 
650 1190 520 30 5152 30 
680 1250 540 30 5954 36 
730 1300 570 30 6956 38 
800 1420 600 30 9036 46 
900 1600 670 35 13.330 57 
1000 1740 740 35 17.975 75 
1100 1880 800 35 23.150 115 
1200 1990 850 35 28.605 125 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MTX 52 - 275 
 
 

 
 

 
MTV 52-275 
 
 

  5:   MTV 52-275 

 
  

D l1, l2 a F  
52 111 43 6 3 4 
62 141 50 6 3 8 
78 171 62 6 3 15 
98 210 76 8 3 27 

112 234 90 8 3 40 
132 274 105 11 5 61 
156 312 120 11 5 94 
174 337 135 13 5 119 
190 380 150 13 5 170 
210 405 175 14 6 217 
233 444 190 14 6 267 
275 506 220 16 6 420 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                         MTGX 280 - 1200 
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 MT(G), 
MTV, MT(G)D  MT(G)X 

9063RU     original 20.05.2005          22.4.2010 

 
 
 
 
 
 
 
 
 
 
 
 
 
MTD 52 – 275  
 

  6: 

 

MTX 52 – 275 
MTGX 280 – 1200 

  
 D l1, l2 

52 111 43 0,03 
62 141 50 0,06 
78 171 62 0,09 
98 210 76 0,12 
112 234 90 0,3 
132 274 105 0,4 
156 312 120 0,6 
174 337 135 0,8 
190 380 150 1,4 
210 405 175 2,5 
233 444 190 3,0 
275 506 220 4,5 
280 540 250 3,5 
310 585 270 4,0 
345 650 290 5,0 
370 690 325 6,0 
390 760 345 8,0 
420 805 365 9,0 
460 850 400 10 
500 930 410 14 
550 995 430 16 
590 1055 470 19 
620 1140 500 24 
650 1190 520 28 
680 1250 540 36 
730 1300 570 40 
800 1420 600 50 
900 1600 670 70 
1000 1740 740 85 
1100 1880 800 105 
1200 1990 850 115 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
  
                                      MTGD 280 - 1200 
 

  7 

 

MTD 52 – 275 
MTGD 280 - 1200 

  
 D l1, l2 

52 111 43 0,03 
62 141 50 0,06 
78 171 62 0,09 
98 210 76 0,12 
112 234 90 0,3 
132 274 105 0,4 
156 312 120 0,6 
174 337 135 0,8 
190 380 150 1,4 
210 405 175 2,5 
233 444 190 3,0 
275 506 220 4,5 
280 540 250 3,5 
310 585 270 4,0 
345 650 290 5,0 
370 690 325 6,0 
390 760 345 8,0 
420 805 365 9,0 
460 850 400 10 
500 930 410 14 
550 995 430 16 
590 1055 470 19 
620 1140 500 24 
650 1190 520 28 
680 1250 540 36 
730 1300 570 40 
800 1420 600 50 
900 1600 670 70 
1000 1740 740 85 
1100 1880 800 105 
1200 1990 850 115 
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 GF, GFV, 
GFF  GFE 

12301RU.doc 04.05.2001 

 GF, GFV, GFF  GFE 
1.  

   

A B D E G
mm mm mm mm mm kg dm3

45 89 111 67 43 3 4.1 0.05
60 103 141 87 50 3 8.0 0.07
75 127 171 106 62 3 14.6 0.13
95 157 210 130 76 5 26.1 0.21
110 185 234 151 90 5 38.8 0.36
130 216 274 178 105 6 59.2 0.52
155 246 312 213 120 6 89.4 0.80
175 278 337 235 135 8 117.5 0.98
195 308 380 263 150 8 167.1 1.51
215 358 405 286 175 8 222.4 2.02
240 388 444 316 190 8 275.0 2.43
275 450 506 372 220 10 413.6 3.29

 
. 1 /   1 GF 45 – 275 

 

            

A B D E G
mm mm mm mm mm kg dm3

280 570 591 394 280 10 591 6.44
320 597 640 432 292 13 760 7.6
360 623 684 480 305 13 932 11
420 673 742 530 330 13 1180 12
450 713 804 594 350 13 1532 16
500 759 908 629 370 19 1950 18
530 809 965 673 395 19 2330 23
560 859 1029 724 420 19 2840 25
600 905 1092 772 440 25 3370 29
660 945 1200 870 460 25 4370 39
730 1105 1330 965 540 25 6110 57
830 1205 1440 1062 590 25 7810 77
900 1285 1545 1156 630 25 9730 105
1000 1365 1650 1254 670 25 11860 130
1060 1405 1750 1346 690 25 14220 160
1130 1425 1860 1448 700 25 16380 180  

. 2 /   2 GF 280 – 1130 
 

            

A B D E G
mm mm mm mm mm kg dm3

45 94 111 67 43 8 4.1 2x0.021
60 105 141 87 50 5 8 2x0.037
75 136.5 171 106 62 12.5 14.6 2x0.057
95 163 210 130 76 11 26.1 2x0.104
110 193 234 151 90 13 38.8 2x0.164
130 224 274 178 105 14 59.2 2x0.254
155 255 312 213 120 15 89.4 2x0,387
175 287 337 235 135 17 118 2x0.514
195 320 380 263 150 20 167 2x0.741
215 377 405 286 175 27 222 2x0,940
240 414 444 316 190 34 275 2x1.12
275 468 506 372 220 28 414 2x1,69

 
. 3 /   3 GFV 45 – 275 
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 GF, GFV, 
GFF  GFE 

12301RU.doc 04.05.2001 

 
. 4 GFF 45 – 320 

 
. 5: GFE 45 – 320 

  4: GFF 45 – 320    5: GFE 45 – 320  
A E G

mm mm mm kg dm3

45 88 43 5 4.1 0.023
60 102 50 5 8.2 0.037
75 125 62 5 14.6 0.065
95 156 76 6 26.5 0.104

110 183 90 6 39.6 0.181
130 212.5 105 6.5 60.3 0.261
155 239.5 120 6.5 90.3 0.398
175 272 135 8 119.0 0.488
195 308 150 8 174.3 0.756
215 358 175 8 231.1 1.009
240 390 190 10 285.2 1.215
275 453 220 13 429.3 1.643
280 573 280 13 648 3.2
320 598.5 292 14.5 822 3.8

E F Gmin
mm mm mm dm3

45 43 41 81 2x0.025
60 50 47 95 2x0.037
75 62 58.5 121 2x0.065
95 76 68.5 139 2x0.105
110 90 82 143 2x0.18
130 105 98 170 2x0.26
155 120 108.5 172 2x0.40
175 135 121 180 2x0.49
195 150 132 216 2x0.76
215 175 151.5 230 2x1.01
240 190 165 244 2x1.21
275 220 183.5 236 2x1.64
280 280 225 226 2x3.2
320 292 234 243 2x3.8  
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 GF, GFV, 
GFF  GFE 

12301RU.doc 04.05.2001 

2.  GF 

 

2.1  
- . 
-  

 A  
 J  B. 

-  B .  
,  

 A. 
-  C  

,  
.  

 
. 

-  
 G  
 D.  

 G  
. 1  2. 

- ,  
 

E  D, , , 
. 

 
 ( . . 6). 

-  
. 

-  B  C. 
-  F  

. . 
 

. 8. 
-  H  

 D  
:  

 
. 

 H. 

2.2  
-  F. 
-  B  C. 

3.  
 

, ,  

.  
,  

. 

3.1  
 

: JS7  
 m6 . 

 
 

 100 C.  
,  

,  
. 

3.2  
 

 Ra 1,6,  
 

.  
.  
 

 200 C.  
. 

4.  
  

 
.  

 
, : 

-  a1 - a2 
 b  

-  
-  
-  (  

). 

4.1  GF 
 GF 

. 6. 

4.2  GFF  GFE 
 GFF  GFE  a1-a2 ,  

,  bMAX,S  
 (S)  
: 

 GFF MAXSMAX b
E

ESb ,  

 GFE MAXSMAX b
E

ESb ,  

 E .  1  –  5   
 bmax – . 6. 

 ”G”  
. 1 – 5. 
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  6:  
      < 250 min-1    250 - 500 min-1   500 - 1000 min-1 1000 - 2000 min-1 2000 - 4000 min-1

a1 - a2 bmax a1 - a2 bmax a1 - a2 bmax a1 - a2 bmax a1 - a2 bmax

GF 40 - 85 0.25 0.25 0.25 0.25 0.25 0.25 0.20 0.15 0.10 0.08
GF 100 - 180 0.60 0.50 0.60 0.50 0.35 0.25 0.20 0.15 0.10 0.08
GF 200 - 320 1.0 0.90 0.75 0.50 0.35 0.25 0.20 0.15 --- ---
GF 360 - 450 2.0 1.5 1.1 0.80 0.50 0.40 0.25 0.20 --- ---
GF 500 - 560 2.2 1.5 1.1 0.80 0.50 0.40 0.25 0.20 --- ---  
 

 
. 6  a1  a2 

 
.  

,  
 
 

. 
,  

 
.  

,  
 

,  
, 
 

 (  
). 

 
. 7:  b  

GF  GFV 
,  

 
. 

,  
 (2). 

 GFF   GFE,  
 

 4.2. 
 

,  
. 6. 

5.  

5.1  
 3000 . 

-  H . 
-  

-
 

,  
 

. 
-  H. 

5.2  
 

,  
 1 – 5. 

-  4000  
. 

-  
8000 . 

 
.  

 
. 

: ISO VG 460 , 
 EP-  

 ( ) 
 8 % 

 (  
) 
 (  NLGI) 

 0  N1. 
 

 130ºC. 
 
 

:  
80-85 ºC  

. 
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  7.  
 

 
 

  
Agip Agip GR MV/EP 1 
Castrol Impervia MDX 
Chevron Polyurea grease EP0 
Esso Fibrax 370 
Fina Marson EPL 1 
Fina Lical EPL 1 
Klüber Costrak GL 1501 
Mobil Mobilux EP 0 
Q8 Rembrandt EP 0 
Shell Alvania EP-R-0 
 Alvania EP-1 
Texaco Coupling grease CG-1 
Total Specis EPG 

 
 

 
  

Klüber Grafloscon C SG 500 
Texaco Coupling grease CG-1 

 
  8. . 
  

 
] 

  
 

 [ ] 
GF 40 26 GF 160 428 
GF 55 52 GF 180 428 
GF 70 90 GF 200 428 
GF 85 219 GF 220 428 
GF 100 219 GF 250 740 
GF 120 428 GF 280 1500 
GF 140 428 GF 320 1500 

 
 

. 
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 LAMIDISC SX-6, SX-8 
9012RU 07.06.2001 

 LAMIDISC SX-6, SX-8
1.  

1.1  
 Lamidisc  

 P7 (ISO 286).  
,  m6 (ISO 286).  

2.  
 

,  
,  Lamidisc  

. 
 

:  
, . 

 Lamidisc  
,  

,  
 

,  
,  

. 
-

. 
: 

, .  
: 

2.1  
,  

 Lamidisc,  
.  SX 

 
.  

: ,  

6  
1500  

8  
3000  

( : TIR –  
,  ) 

 

2.2  
 

.  
 

 ( . 
)  

 (Y-Z).  
 (Y-Z)  

, . .  
,  

 (Y-Z): 
: Y-Z  

6  
1500  

8  
3000  

 

 

2.3  
 
 

, .  
 

. ,  
.  

 
.  

 
. 

,  
,  

.  
 

 –5  (  
),  

 
 5 . 

3.    
 

Lamidisc,  
 

.  
 

. 
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 LAMIDISC SX-6, SX-8 
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 1:  
: 

-
 

 
 

 
 ( ) 

-
 

 
 

 
 

 ( ) 

-
 

 
 

 
 ( ) 

110 30 302 600 540 4100 
132 30 325 600 570 5100 
158 60 345 780 605 5200 
185 100 380 1100 635 7900 
202 150 410 1500 675 9900 
228 230 440 2000 700 12200 
255 450 475 2600 730 12200 
278 450 505 3300 760 14800 

:  
 20 %. 

3.1  SX. 
 
 

.  
,  

.  
 

,  
. 

 
 
 

 
 

 
 

 

 

SX-6 

SX-8 

S+ Ka 

S- Ka 
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 LAMIDISC SX-6, SX-8 
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 SX 
 ( .) 1)  

± Ka . 
1)  

± Kw . d1-d2 . D D1 I1-I2 DBSE  L  S 
110-6 50 110 65 50 88 71.2 8.4 2.1 

1,5° 132-6 65 132 84 60 108 91.2 8.4 2.6 
158-6 75 158 98 70 124 101.6 11.2 3.1 
185-6 87 185 112 80 140 112.0 14.0 3.7 
202-6 95 202 125 90 158 127.0 15.5 3.8 

1° 

228-6 107 228 140 100 174 139.0 17.5 4.2 
255-6 117 255 155 115 196 155.0 20.5 4.7 
278-6 131 278 174 125 218 175.6 21.2 5.2 
302-6 145 302 190 135 234 185.2 24.4 5.7 
325-6 156 325 205 145 254 202.0 26.0 6.5 
345-6 165 345 217 155 270 213.6 28.2 6.9 
380-6 178 380 238 170 296 232.0 32.0 7.6 
410-6 192 410 255 185 320 253.6 33.2 8.2 
440-6 206 440 273 195 334 261.2 36.4 8.8 
475-6 220 475 295 210 358 281.6 38.2 9.5 
505-6 233 505 310 230 394 310.0 42.0 10.1 

1) .  
. 

 
 

 SX 
 ( .) 1)  

± Ka . 
1)  

± Kw . d1-d2 . D D1 I1-I2 DBSE  L  S 
278-8 124 278 174 125 218 175.6 21.2 3.7 

0,5° 

302-8 135 302 190 135 234 185.2 24.4 4.0 
325-8 145 325 205 145 254 202.0 26.0 4.3 
345-8 155 345 217 155 270 213.6 28.2 4.6 
380-8 170 380 238 170 296 232.0 32.0 5.0 
410-8 180 410 255 185 320 253.6 33.2 5.4 
440-8 195 440 273 195 334 261.2 36.4 5.8 
475-8 210 475 295 210 358 281.6 38.2 6.3 
505-8 220 505 310 230 394 310.0 42.0 6.7 
540-8 235 540 330 240 416 324.0 46.0 7.2 
570-8 250 570 350 250 450 346.8 51.6 7.6 
605-8 265 605 370 265 474 367.6 53.2 7.8 
635-8 275 635 385 280 521 399.4 60.8 8.2 
675-8 290 675 410 300 558 427.6 65.2 8.4 
700-8 300 700 420 315 595 457.4 68.8 8.9 
730-8 315 730 440 330 610 467.6 71.2 9.2 
760-8 330 760 460 350 642 496.4 72.8 9.6 

1) .  
. 
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1.  
 
 

.  
,  

.  
, 1.  

.  
,  

 
. 

2.  
 (s 

= 2 )  
.  RAL-1021 

 TM-1310 ( ). 

 

3.  
 

.  
 

. 
 ( . 1): 

1.  ( )  
 (1). 

2.  (2)  
. 

3.  (3)  
 (2). 

4. ,  
,  (4  5). 

5. ,  
, . 

4.  
 

,  
. 
 

. 1. 
  1 

 
-
 

-
 
 

 
D 

 
 

L 

 
 

 
 

1 140 138 - 189 65 
2 140 190 - 293 65 
3 230 190 - 293 105 
4 230 297 - 482 105 
5 290 297 - 482 105 
6 360 297 - 482 145 
7 470 483 - 829 205 
8 570 483 - 829 205 

 

 

  

 
  

 / 
 

 / 
 

5 

4 

1 

2 

L 

3 

Fig. 1 
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 Sanlo 3171 
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 SANLO 3171, 3181, 3191, 3193, 

1.  
 Sanlo -

 
.  

. 

2.  
2.1  

 
 

. 
2.2  

. :  
, -

,  
-

.  
. 

2.3  
,  

. 
2.4 ,  

, . 
, 

.  
2.5 2.5  

,  
;  

,  
 (  “ ”).  

,  
 

.  
.  

1. . 

 

3.  
3.1  (  

 ¼ ),  
 
 

. ,  
 

,  
. 
 

,  
 ). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 ,  

 
. 

3.3 . 
 

4.  
 

. 
 

 (  Molycote G Rapid). 
 

,  Molycote BR2, 
 

. 
 

,  
 (  10.9 / 12.9). 
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 Sanlo 3171 
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 *)

 
 
 
 

*)  
 

.  
,  1 / 2 , 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 1. ,   
3051, 3071, 3091, 3171.   

 
, . 

 
 10.9) 

 

M8 30  
M10 59  
M12 100  
M14 160  
M16 250  
M20 490  
M24 840  
M27 1250  
M30 1700  

 
 
 
 

 2. ,   
3181, 3193.   

 
, . 

 
 12.9) 

 

M8 35  
M10 70  
M12 120  
M14 190  
M16 290  
M20 570  
M24 980  
M27 1450  
M30 1950  
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 SANLO 
3051, 3071, 3091

1.  
 Sanlo -

 
. 

 
. , 

 
,  

. 

2.  
2.1 ,  

 
. 

2.2 , 
 

. 
2.3  

,  
. 

2.4  
. :  

, -
, -

 
. 

2.5 , 
 

. 
2.6 , -

, . -
,  

-
. 

2.7  
 

 (  “ ”). 
, 
-

. -
.  

 1.  2.   
, 

. 
 
 
 
 
 
 

 
 

 

3.  
3.1 , 

 
 

. 

 
,  

    ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3.2 , 

. 
3.3 . 
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SANLO -  
15001RU 04.10.1998         ver.3-2010 

4.  
 

. 
 

 (  Molycote G Rapid). 
 

,  Molycote BR2, 
 

. 
 

,  
  

 10.9   12.9). 
 
 

)

. 1

 

! 
 
 
 

 1. ,  3051, 3071, 
3091, 3171.    

,  
. 

 
 10.9) 

 

M8 30  
M10 59  
M12 100  
M14 160  
M16 250  
M20 490  
M24 840  
M27 1250  
M30 1700  

 

 
 2. ,  3181, 3193.   

 
, . 

 
 12.9) 

 

M8 35  
M10 70  
M12 120  
M14 190  
M16 290  
M20 570  
M24 980  
M27 1450  
M30 1950  
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 RSCI, AA, AE

1.  
 
 

.  
 

,  
. 

 
2.  

 
.  

 
.  

,  
 

.  
 
 

. 
 

 
. 1  

 
. 

 
3.  

 
,  

 
.  

 
 

. 

3.1 , 
 

 ( . 2  3): 
1. . 4313  

 (4319) 
2.  

. 
3.  

.  
 

,  
. 

4.  
. 1) . 

5. ,  
 

. 
 
 
 
 
 
 
 

 
. 2  RSCI 

 
. 3  AA 
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RSCI, AA, AE 

12706RU 05.03.2002 

3.2 , 
 

 ( .. 4): 
1.  4313 (056). 

 
:  

. 
. 

2.  
 

 (D). 
3.  

.  
 

 
(4319). 

4.  
. 4) . 

5. ,  
. 

 
. 4  AE 

 
 
 

4.  
 

,  
,  

. 
 
 
 
 

 1.  
 RSCI. 

 AA 
 10.9. 

 
 

 
 
 
 

 
 8.8) 

 
 

] 
M6 9.5 
M8 23 

M10 46 
M12 80 
M16 195 
M20 385 
M24 660 
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1.  
 

, .  
,  
. 1 (  50-90) . 2 

 100-160).  
, . 1  2  

. 
 

 HA.  HAmin 
 HAmax.  HA  

HAmax ,  
.  

 
, : 

 
 

-
,  

-
, , 

 
. 

2.    
. 1 

 50-90) . 2 (  100-160). 
 
 

.  
 10 . 

 
 

.  
,  

. 
,  

,  
. 

 
. 

.  
5419  
5410  
5413  
5416  

 
c. 1: ,  50-90 

 1  ],  50-90 
 

 A B T JT ØD H8 MT E N L HAmin HAmax 

50 172 172 15 125 32 M20 75 32 50 125 950 
60-90 240 240 20 180 45 M24 90 45 70 175 1070 

.  
SFS 4632 

(4 .) 
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. 
 

 
c. 2: ,  100-160 

 2 P  [ ],  100-160 
 

 A B T LT JT ØD H8 MT E N L HAmin HAmax 

100-110 308 400 34 115 300 63 M30 120 60 120 300 1300 
120-130 360 460 38 140 350 63 M36 120 60 125 300 1100 
140-160 500 550 50 180 400 80 M42 160 80 185 400 1300 

. 
 
 

 
 P c 3:  

 –  
;  

 

,  
 

.  
SFS 4632 

 (6 .) 

(6 .) 
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1.  

 
 

. . . 1. 
 

: 
-  

,  
,  

); 
-  

  
, ); 

- ,  
. 

 (  
)  

. 
 

. 
2.  

: 
2.1  (5112, 

5110) . 
2.2 . 
2.3  

 (5260)  
 

  
).  

 
 ( . . 1). 

2.4  (5214, 5216)  
 (  

). 

2.5  (5210, 5212) 
2.5.1  

.  
, . 

2.5.2  
 

.  
. 

2.5.3 . 
2.5.4 . 
2.5.5  

.  
. 

2.5.6  
 3000 . 

2.5.7  
,  

. 
2.6  (5218)  

 
.  

,  
.  

,  
,  

. 2. ,  
.  

 1  
,  1000 .  

 1. 
 
 
 
 

. 

.

  

c. 1 
c. 2 
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o  
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. 1.    
 

 
 

 
 

 

,  
 

16  1  
 d1 [mm] Newton (N) 

SPZ 56 - 95 
100 - 140 

13 - 20 
20 - 25 

SPA 80 - 132 
140 - 200 

25 - 35 
35 - 45 

SPB 112 - 224 
236 - 315 

45 - 65 
65 - 85 

SPC 224 - 355 
375 - 560 

85 - 115 
115 - 150 

 
 

 (  
): 

2.6.1  
. ). 

2.6.2 , 
 16-  1  

. 
2.6.3  

,  1. 
 

, . 
 

 3000 . 

2.7  
 

. 
2.8 ,  

,  
. 

 
3.  

 
: 

 

3.1  
,  

 
, : 

 vhmax = 35  

3.2  
 70 °C,  

. 
,  

 70 °C,  
,  1500 . 

 

.  

(5262)  

 (5110),  

 

. 

( P c. 1 ) 
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2.  
 

. 
.  

,  
 (3)  1  10  

.  
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2.2  
 (3)  (5). 

2.3  (7)  
 (  

 15 ) ,  
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,  
 

. 
2.5 ,  

. 
2.6  (7). 
2.7 . 1 

 (  
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3.  
!  

 
. 
 

 
3.1  
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3.2  
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3.3  
 (6).  

3.4 ,  
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".  
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c. 1:  

 

    
   

   
            

          
 
 

     c. 2:  
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-  
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-  

 
. 

- ,  
 

. 
-  

,  
 ( . 

. 2.3). 

2.1  

 
 

. 
: 

-  ( . 2);  
 
- ,  

 
:  P c. 3 

-  
 L1, L2  L3.  

 N.  
. 

-  
,  

, . 
 

2.2  
 

-  
,  

 
. 

- ,  
,  

.  
-  

,  
 

. 
 

 
 
 

,  
.  

, 
. 

  
. 

 

2.3  

- ,  
 

,  1 (  
  )  

2 ( ). 
-  

,  
 8…10°C ,  

. 
 

2.3.1  (  
) 

 
 

,  
.  

, 
. 

 
 

 1.  [°C] 

ISO VG 680 460 320 220 150 100 

 
 

-7 -10 -15 -20 -25 -28 

 
 

 -30 -35 -40 -40 -45 

2.3.2  
) 

 
,  

.  
 
 

 2000 : 
 
 

 2.  [°C]  

ISO VG 680 460 320 220 150 100 

 
 

+25 +20 +15 +10 +5   

 
 

 +15 +10 +5 0 -5 
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- , , 
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 PT100 (MBT 5250) 

 
 

 Danfoss MBT 
5250. 

 
 B  DIN IEC 751:  

 (0.3 + 0.005 x t) 
t = ,  90 °C 

1.  

 
 
B = 150 ( ) 
C = Ø8 
D = R1/2 

 DIN43650 PG9 (IP65)  

2.  

 
 

: 
 

2- , 3  
 

: 25 
 

1 2 
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 SPM  

1.   SPM 

 

: 
,  

 4  10 
. 

 
 
..2P.. 
..3R.. 
 

 1  2  
. 

 3  
 (..R..) 

 

 
 
 
 
..3P.. 
..4P.. 
 

 1  2  
. 

 3  
 ..4P. 

 

 
 
 
..4R.. 
 

 1  2  
. 

 

 
 
 
..5R.. 
 

 1, 2  3  
. 

 

 
 
 
..PV.. 
..RV.. 
 

 1, 2, 3  4  
. 

 
 5  

 ..RV 



 

2.9                                                     Moventas Santasalo Oy 2(2) 

 SPM 
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2.  
 SPM

 
 

. 1:  
: 

1.  SPM  
2. ,  

 ( . ) 
3.  

 SPM. 
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 AVTA  

. 1.
.1
.9
.12
.27
.37

. 2.

 
 

1.  
 
 

)  
. 

2.  
 

.  
 

.  
.  

,  
 ( . . 2). 

3.  
 

,  
. 
 

. 

 
 

 
,  

 – . 
 

.  
.  

. 

4.  
 *) 10  

 *) 2  
 7  

 *) 25°C (40°C) 
*)  

. 
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). 

2)  
3) : 
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25  75(  

 25 ) 
-  

 
 

4) ,  
 50 °C 

5) , , 
 

6)  
7) :   

 
. 
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-  

 
 –  

 Moventas Santasalo Oy 
9)  

 / : 
-  

 

-  
 Moventas Santasalo Oy 

10)  / 
: 

-  
-  
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11)  
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12)  1 
- . ,  
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) 

13)  2 
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