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F series gear units are available in the following designs:

FAF.Y..
RESORERFIAMAELAEN

Flange-mounted parallel shaft helical
gear units with hollow shati

Fl| FF.FA.FAF.FAZ)S...

MMM FHRNEEREY
F .Y Shaft input paraliel shatt helical
EENeslERTUAER R EY gear units

Foot-mounted parallel shaft helical
gear units with solid shaft
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M FIFF.FA FAF.FAZ] _R.Y...
FA.Y. HERETHM L RRENn
DOMBRRETEMELREN c&ﬂ'lbiﬂﬂ‘ﬂﬁﬂl-pﬂfﬂ"ﬁl ghaft helical
Parallel shaft helical gear units with gearunits
hollow shalt P
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o WA ES R TR
MRED OISR T TG RREN Shaft input combinatorial paraliel shaft
Short-flange-mounted parallal shaft halical helical gear units
gear uniis with hollow shatt

F( FF. FA. FAF.FAZ] .Y ..
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Flange-mountad parallel shaft halical spacial ona, the flange is required to ba

116



GROLUPS f f GROUPS
[ P i sist moustais cquipweNT P/ e nesv inpusTRIAL EquiPENT

2 5§12 / Type Designations REERA.

Mounting position :

F_38-Y1.4-4P-32.4-M1~| -E -G-78-CW F 38-Y1,1-4P-32.4-M1-| -E-0-78-CW
vl —
Seructura
lH Slre |
aAfs Wiotor cogs ———
mAL. A Mator power . pole
%@t Aalio
EW L Mourfing pasibon
LAnk: 2344 Pogition of the molar tarminel bex
L8 5 o] The locking disk dirsction
BELs | Coupiing Nangs
MRS - Add-on plaoh code
WHHEEEN Fotate diraction of oulpul nhal
WELME, I EENER Goaruniis type: Pamalind nhait hehcal gear units
EEEL @Rt 4R Structure:
L~ A Foot-mountad solld ahatt output =
EREST F Halitw sran sl i
WEres AF Flange-maunizd solid shaft output F
e Eust A7 Flanga-mauntsd hablow shatl outpa AF
Shart-flange-mountad hollow shatt autput AL ;
::::i xi ’Sﬁ E;fll..mun:rld NoNgdhaf aurpyd i iﬁ- HlEESAE . (M2 JENESTE)
' fy tahatt input
“EH' ““' Fs H.::fm:q:ﬁ:g;d..hﬂr:"mmjh|,u Input  FS Pﬂsmﬂﬁ ﬂf thﬂ I'I'Iﬁtﬂl‘ 1'Erminﬂ| bﬂx
BREZAL, WA AFS Flange-mounied hollow shalt outpat shall inpul AFS
BT (DR ) v, (R VLG (iivvoiube spiine hotiow shaf (O National sterderd) V.G
TERAE Hi.(H, HF, HZ, HT) Hetiow shah cutpul with shrink glak  H (H, HF, HZ, HT)
me: (REmets) Size: (eeeselectiontania) | (i v
s Molor coda:
nom oy Crdinnry ¥
m & Ya Flame-proo YB
MW = YEJ Brake YEd nmnd caﬁﬁm
$§ # YD Multi-spoed YD
® MW YVEF Variahia fraquancy YVE B8 a
RERE YZ Halsting In matallurgy o WAL= Adtse _
EMNE YVFE) Varinble fraquancy and brake YVEE J Input power rating and maximum torque
® =2vs Roller tables Y W% _
| Suze | 28 38 48 58 &8 | 78 | 88 98 1o 128 | 158 | 188 178
| mamt |
= ENDE. R (RAUSEE) Motor power. pole (see selteciion table) Siuciure | E_Fh IF TR Pa% i
it (& Al e s E) Aalo: (ses saleciion iable) :Iﬂ._liﬂl?x?r J_ﬂ t2 8 Q18- | DUA-N | 0OBAS | QIB-ES Tt | OTS-22) 1 1-00  2.2-48 7. E-00 112200 |11-200 11-200)
RERL Meunting pasition. | Mgtk 418~ 3871- | 506 5.18- 421- | 430- | 420~ | 408~ | 6.20- 483~ 1207-| 852~ @00~
M1, M2, M3, M4, M5, MG (Z®F-11681) M1, M2 M3, M4. M. MB(see page 116) | Antla 14074 12057 | 18930 10RTO 23000 LT | 271D | YEOL FESES 1TEAD 2708 | 2EXET #2207
ansages Pasition of the moter tarminsl box: Itﬂnﬂ:‘u 130 200 | 400 600 920 | 1500 | 3000 | 4300 7R4p 12000 | 1MO00D | 32000 50000
T. 0. M W V. V. 0. MREF-18T Lo o . W, V. Wl VE. VE | see page118)
RESAE, SEHYEMNE HEHF The lotking disk alrection: Moiop with ipsieteral & wiead af F WA
A ' Gaar unil waight
R SN [ s———————— e e e e e S S -
B AD.. - T TSt camaing T MM | 22 a8 | a8 | | 6 | 78 8a 98 108 128 | 50 tes 17a
o ﬂq; " a0 Add-on piece code:  Prolechive cover 20 I'.“‘ ].! | M- |
* ﬂﬁ:ﬁl 87 Compansation tank 87 Vet | 8 @3 | & | 3 | 3 | 68 W5 200 2N &40 | TI5 108D 1530
il | T8 Backstop 78
Ngiain DETT EX T S e
AR 20 ] I'Iq_ L EERE R RE AN S R a .
HHEESEn | FHWHRTRR, SEAEMR) ; Fomts direction of outpul shafi[viewing on output gnaft): Tibe e ivtn &1 e vahaesonly Tor rispencs,
“GE * Mlmsbminide & maiin Lis L ml @ 1 i 1]
ggg::ﬂ%gﬂﬂt " g:::;::ﬁanmumm ggw m:m:uI:lml-;::udrliﬂ.r:mm:n::;::::;ﬁ:m-.
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mEMER Wi WHEE NS SR MO S B 0| RUNE SHES UL HERS NET 9 B 8
Lubrication table Output  Out Output  Output
i m‘:q'f;' Ratio rsa';"':;'f" Type  Fole | _UPU ,n'j.c-l‘;‘; Ratio f;;‘jf“ Type  Pole
F..i - , rimin Nm i s Type p rimin Mm I s Type P
AEaE T Fill guantity in litars,
9 % | At M2 " i MA ' M M ' 02830 BESRW
Size 3 | | S g | 011 14254 13013 079 25 626 560 0.91
Eas 1.1 1.4 1.3 | 1.5 1.2 1.2 0.12 i2BE8 1ITEBE (.88 Fa 128 Rl 4 25 a14 548 0.2
A - : ¥ : - - - | D4 11251 18271 101 FAE128 R7B 4 27 568  5p8 1,00
Fad 1.8 | 1.8 | 1:8 1 2 1.8 _ 1.8 . o6  8rsh 8801 1.8 F 128 F7E 4 29 540 483 1.08
| | | .18 B450 T4 134 FF 128 A8 A ai H08 453 1.12
F58 2.7 . 3 28 : 28 . 2.4 24 . D21 7414 6788 153 aa  4E8 Iﬂ? 117 E:F;'g Eg-: j
as 4 38 a1
F68 a1 _ 3.2 3 , 3.3 , 3 3 . 016 0474 BE4D 077 3R o v T F 58 A38 4
e | o2 | ea | e re e e | S S o £ B o e
: - - . : - - , : 47 340 298 167
Fee [ 18 [ 18 [ 36 [ w4 [ 28 [ i28 | 0% i@y bms (e CAlemes | 23 2w 2 80
Feg | 212 22.1 23.2 i 223 22.4 22.4 080 5003 dsez 145 CAFIOR AT 82 258 228 290
F108 23.2 278 272 304 | 25.6 256 | o4s G ua  AD PR 0B R7S4 70 8 200 250
F 19,2 44 382 512 ' 448 a8 | 050 3uB2 2757 238 41 a7 397 1.00
= ..'.‘..2‘?'_ ot l 2o e e ! d =2 { 0,50 2849 2370 275 4.8 ady 304 1.08
F158 | 74 nr B4 105 BE B4 067 2312 2088 315 :g % gg; 1 ::
032 47740 4357  0BS 48 318 285 148 FA 48 A18 4
035 4391 3028 0.03 &0 HED 3RO 1AE FAF48 R18 4
FF...: o1 d7s8 G428 1,08 1 =R4 ZET 148 :F i: ;*;: :
: : 048 3207 2023 1.25 64 246 216 154
08 ASH 4
ﬂ *& . ) -iﬁ ﬂ m l t ﬁ' } F'l-” quﬂﬂh“‘l‘ .[|'|‘ 171 FIE 0-5d SHES ST 1.42 _FHFHB' RSH 4 7.2 215 1“ 1.76
0.61 25356 2889 181 [ ga nmm 4 74 214 1B 177
Slze M1 M2 M3 Ma M& ME 064 2432 78 187 FFE 9B T58 4 78 a2 177 1.88
o Jdal | 1.87 =i x 1
FF:].B 1.1 | 1.4 | 1.3 1.6 . 1.2 1_.2 'ﬂl-;g fﬂiﬁ ‘:"353 E‘:I :i :g; };g ?g: FA 38 R18 4
060 1728 1543 238 : -
FFa8 1.8 _ 1.6 | 1.8 2 | 1.8 1.8 5 1518 1mEm P g“: :;g 1,;,; -}gﬂu ;AF:E;E E:g :
FF58 27 | a1 _ 28 a . 2.4 24 1. 1321 1182 308 +1 o dees i FF 38 @18 4
FF&8 3 32 3 3.3 3 3 Sax @ mo oo A% b
FF78 6.2 6.4 6.4 76 6.4 6.4 oB3 zise 2200 115 Re b SRR FAFTE 8
- - - 072 2357 1880 132 ; ' 78 8
Frag 134 152 13.8 1434 128 2.8 0.81 1811 1710 14p  FAF88 Rsa 4 we  WEL RN FE78 &
083 1688 1483 170 F BB RSB 4
FFaa 212 . EE.'I . 232 . pete 3 . 28 22.9 1.1 {dnn 1572 200 FF 88 A58 4 a7 435 22809 1.79 Fa, &l fi
FF108 23.2 27.6 27.2 It 26.1 26.6 12 1263 1190 2.25 44 371 18539 209 ENbEL 18
14 1108 @ep 2.56 5O 485 17085 299 on
FFi28 9.2 45 3832 532 448 46.8 1.8 =11 B7E 280 FF B3 B
: ' 1 4 0 1 -
FF158 v7 118 85 106 87 85 Tt b0 A BN G SRANE FA BB 4
F 080 1725 $s43 oA 71 =237 19539 343 EAEGD 4 F
10 1513 1384 0.8 61 198 17085 8.81 L
FA.... FAF..., FAZ 12 1337 1186 1OB  FA 78 H3B 4 : ‘ : FE 88 4
! T ....-‘. i I T T " 1.4 1174 1650 1.4 FAFTE ABE 4 4.9 380 189,70 i 5|:|
EEmME (F ] Filguantityinlitars 1.5 1014 BO7 A0 F O ¥H A3E 4 40 345 |83.60 1.60 FA BB 8
% 5 5T % A T+ R 54 209 157.00 180 FAFS8 6
Sire 1 M2 M3 4 M5 Mé 23 678 607 210 B2 208 13."}“” 220 EF :: :
F.38 1.1 14 14 1.5 12 1.2 T i — -, LT
F..46 1.8 | 1.8 1.8 | 2 1.9 | 1.8 : g gﬁ? g g:; T.D 232 ‘|QHITII 1.45
: g | | _ : | . . . . : T
F.58 27 41 2.6 28 2.4 2.4 a2 700 a6 1.11 78 Z13 18380 267
| - 25  g§32 569 123 BB 183 15708 3.4 phse
F..68 3.7 32 3 33 3 3 g_.g gsg: ﬁ; :ﬁ 10 158 136,18 360 FE 58 4
. 148 7 a8s
F..78 b2 L 64 | 7.6 8.4 6.4 a1 E18 454 {sn FA B8 P38 4 L Al
! ' ' 13 a7 am 183 FAF8S RIE 4 45 370 19076 1.02
F..88 .| 15 138 | 14,4 28 128 35 447 3@ {74 F_68 ABE 4 &8 D33 17550 114 FA 48 6
F.98 21.2 22.1 232 | 22.1 224 22.4 a7 419 35 188 FFBRIA3E 4 57 291 15008 1.30 FARSE ¥
: , ! . 42 380 533 2.05 65 247 13007 153 F 46 &
F. 108 23.2 ar.e 2n2 ! 30.4 25.6 258 :E g}g E zl;g ro 23 121.67 1.84 FF 48 8
F.128 38z “4 | w3 | 512 48 | 14.8 A7 a2 207 234
F.158 74 nr | 84 | 105 86 84 A S L 79 204 17538 188 ER A5 4
E 79 204 17538 1.85
A - 54 288 258 2.70 B e Ison aad FAFal 4
B ELER. PR m R i A KM AN 5] Nate: F168, F178 quantity pleass consull us gg g;} E: %?; 1 151 140,07 2.5 ,F:F :g. :
25 938 350 341 11 141 12157 260
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HUEH MHEE STL BaER NI E 8 8 HHESE RHEE Dk BERR O 8 @ 8 WS EIHAE A RSEARN VB S m N WUWE SHEE Wik BeERm NES B &
Cutput  Oulput Sorvica Cutput  Culput Sarvice Culpul  Output Sarvios Outpu  Output - Sarvice
spead  torque TAUO yagne  TYPR Pole | Jpaed forque  FIBIR gy,  TYPR Pols sposd  torque IBNO foas  TYPE Pole | oosed tarque FRN0 o TYRE Pole
rimin Mm | Iy Type ] rimin M I s Type [ tfmin Mm i Ta Type P rimin Mm i Ia TypE P
0.18kW 0.26kW 0.26kW 0.26kW
: 016 13642 E801 084 A 27 1.07 az i 4383 267
65  ia 1004 o8 ,’Zi.:ﬁ . 018 1t7es 74 oar R g a2 318 193 a8 62 3831 3.08
2.8 164  BB33 115 F s & S92 o el 10 T ogmed 7.2 za8 10 13T x4 a8 &8 3581 327
12 134 7050 1.4 i oy Tais  Vor a.g gg‘g 1;;! :3? F 48 AIB 4 am a5 2810 4.22
1 149 12851 127 _ : : FF 48 F18 4 A 7
ik o T EE 188 o:24 BESE BY1E  0.A3 5.4 234 148 1.62 B8 a4 2057 6.58
14 117 As 4 R 027 7848 5225 0.1 0.5 237 148 1.57 T a2 1027 503
16 101 85353 188 030 6148 4567  1.05 : il B i 184 82 2m 17.08 6,78 FA 368 4
17 fia B0.65 202 D40 8401 3479 135 TA1ER BTC 4 B8 26 1581 7.30 FAF3E 4
20 82 7050 231 046 4716  go3m  \pe  FAFI0R P78 4 s .5 W3 080 g 35 R 4 a7 24 1433 790 Foas 4
: 050 420 277 1j0  F_ 108 A78 4 1 204 128 088 pheng fig 4 108 57 .04 FF a8 4
2 i B600  Zdd 5 o 21 el 9
: ; 058 3578 2370 1pa  FF 108 A78 4 b3 183 g 100 F 38 AiA 4 125 18 11,08 1002
P & 818 S0t 0f7 310 .20ME 2y M 158 88 122 g g 4 138 17 1042  10.33
o e g:?‘; i 087 247 1587 284 16 198 87 V.37 e I ey ue
: 0.98 2201 1418 331
185 12 751 11.47
o E? 1;23 i;; D48 4538 2923 0.80 13 I;: 33;3& N FA 78 8 204 11 BA1 1208
38 45 3m31 422 0F4  3g8E 2567  1.02 38 586 22579 2.39 . g2z 10 811 ze2
ag 42 3501 4.5 Fa 38 4 0.81 357 283 1.15 43 524 198.31 271 EF 24 3 527 13.18
an ar 3968 B.13 FAF3E 4 g-g; gg;: f;:g :ﬁ FA BB A58 4 45 a7 188,40 286 L 4 M B 495 1485
' 38 4 ; - : : ' O 328 7 426 14.82
£ = Suio 3ab o~ 080 2701 174 1E1  phos RSB 4 37 805 22899 128 a8
¥ ! 6.80 2385 1543 1.70 . RER 4 4.4 518 18538 1.50 £88 6 18 125 el 0.8d
68 P4 57 T 50 2108 {358 193 ad 0 B 19085 1.7r Eﬁ o - 12 117 r2.a7 108
';g 24 ig.?? :Eﬁ 13 135 1182 222 5.2 420 16251 1.81 £& g a 22 103 6386 1.14
s :—‘g :':,' g-'lli i gn 1.4 160¢ 1033 254 B0 a7e 14240 2.07 Eﬁ :: gg- ?g : ig
o7 17 1433 1117 072 pogg 1890 0.85 81 370 2P889 210 —— n 3 76 46,78 162
108 15 1287 1266 0.81 2665 iT1m 4.0 .1 315 19538 24T FAFER 4 a4 T 4088 1,87
125 13 11.08 1368 .83 2318 1483 12z FA B& F5B 4 8.1 278 170,88 282 F B 4 a5 62 .33 900
133 12 1042 14,62 1.4 1875 1273 144 FAFER REH 4 8.6 262 18231 207 i~ e a1 L5 33.80 224
155 1 B.a7 15.11 l-i :;ﬁ; é;g_-ﬂ tgg F B8 A58 4 38 230 14240 3.38 ar 48 2558 2.58
1 51 153 1. 1. 51 45 2748 274
gﬁ E ;m 16 EE 1.6 1365 678 209 2t s B 4.3 527 180.70 1.08 60 a8 2326 325 FA 28 4
a8y ¥ a-”_ 1!.32 1.7 1gag BOD 2pa 4.6 485 18360 1.17 FA 5B B Ba ay PO A4 FAFZH B
264 B 5 a7 1879 20 1074 602 265 8.4 415 157.08 1.87 FAFSH 8 T4 1 igBd 400 F 78 4
J » : 6.2 359 138186 1.58 E 58 B 85 27 1628 £57 FE 8 4
2 : e e La L ey G 67 334 12727 1.88 FF 58 B ; E
% 5 dm ww E 5B mEn B 2 o R
L) 1267 B10 1.13 FA 78 R3n 4 : L ! ; y
13z 1 1055 7.26
0.18kW E'g ;:grz ;,;5 :E? FAFTS R38 4 70 32 19870 1.77 141 1B pes 27
3 128 109.80 o8 I'ﬂ- 25 I'T F 7B Rag 4 T8 204 1RL.ED 1.52 FA &8 & 148 15 O 4D B 29
F ! 2 9,50 (00 2 818 G28 174 pr7A REE 4 8h 284 157.08 2.24 FAFS8 4 e 43 BAs BbR F
15 1 9476 1.1 30 728 489 85 10 i 13618 260 F &8 M A i, s e
18 103 BE.32  1.19 a4 a8 411  2E3 : EE ha p - i
18 80 7721 1.7 11 208 127,27 2,718 Bag 10 817 10,95
18 a4 Y247 147 22 arz 26 0.80 T 178 110.01 3.20 264 4 m:v 10,45
p 51 RE : 2.5 ary 5B5 o.e8 2@z 8 4.83 11.40
£ i o B 26 818 527 0,85 57 = 10008 . 490 FA 48 B 334 7 416 11.80
- T @O Mgl S gl
y : 3. T8 454 1.08 ; - : p
Wl o fe  rAm 4 | 33 e a7 81 283 0800 1M FR4E 8 | Ty yawy s ome
36 48 333 274 F*Fg : 37 co 378 133 FA B8 AOR 4 7.3 416 150,76 1.80 D27 11432 5077 0.98 FA 128 R78 £
ol gﬂ 33-33 8.18 LB 4 508 93 147 FAFBE AAE 4 7.0 283 175.08 1.34 FA 4B p D31 J00BS 4479 119 EAFWE g;ﬂ :
& o Pk The 42 514 as 1.5 F 68 F38 4 9.3 247 150.00 1.53 e 4 006 8712 389 1,30 128 R78 4
E gg i;;: ﬂf 47 172 358 165 FF 88 RA38 4 :1 210 130,07 1,80 E 4B Pt gn ;ggg g;a :;E FF 128 R78
B Ba S eis a7 461 BT L6H e ot e b FF 48 4 ' :
i 18 3§ 5.3 414 261 LER : DAG  BO980  3I03E  1.04 FA 108 R78 4
Y = ot g B4 A0 258 6 144 8928 263 0.80 8£33a 2787  1.15
- o L 5.6 ar7 2 2ob 052 5445 2370  1.33 FAFICS bra 4
10 16 13.82 tea ﬁ .= kv ﬁlﬁq 1 207 128,51 081 067 1751 9088 1:53 F. 108 A'8 4
1% i3 e 5% 36 806 382 064 ® e 137,33, 1 0.87 3660 1587 198 PR T e 4
141 12 988 1028 e 330 1.08 I ahaw _ 68l 5313 2280  0.78
148 11 .40 1122 47 472 288 120 47 130 BOEE  14B Fa. 38 4 0B84 000 2176 0.8
171 0 813 11,68 5.4 415 2 137 EA 58 B3 4 a1 114 50 184 Eﬂfgg : D70 4572 1880 0.BH FA o8 ASE <
201 8 691 1353 5.5 =64 I 143 FAFSE P38 4 21 107 66.08 1.7 - 0.80  agEsa 1740 1.02 FAFBE A58 4
'EE.-E' T B.17 1-!-...?§ g2 :353 226 1.59 F 58 AZE 4 24 B4 5847 202 a0 3545 1543 1.16 E o8 SR 4
2 o7 & e W mogp e 5 8 aum in PO i L
i 2 i X 27 83 170 228 :
334 5 q4.18 16,563 7T 281 181 .08 ] 76 47 .02 260 1.3 2373 1033 1.72
8. 263 B8 218 18 2045 BEOD 1,89
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hisEin WHAE fAEble MaER RS 4 8| SHER SHis el BeRR LES B @8 WM WMHNE Sk MERY M A S & 8| WHGR WHEE S8k BsSt s & ®
Output  Outpul . Sarvice Output  Output . Satvice Output  Output . Sarvice Output  Dutput Barvica
spesd  torqus  DAUD  goeiny Type  Pole | coged torgue PO goonn Type  Pole speed  torque  DBNO focier Type  Fole | cnead  torque  PBNOT pooior Type  Pole
. .
tfmiin Mm [ r Type p r/min Nm I In Typs P rimin Mm ¥ Iy Typa P rimin Nm I My Type P
(.3TEW 0.3TkW 0.3TkW 0.56kW
L) 2824 @R 09y 81 547 gopoy 1.42 54  B&l 258 0.88
1.2 2586 1130 109 71 487 18638 1,66 FA 68 “ -ﬁ :E fE;!,;‘ 2132 56 529 238 0.93 FA GATH3B 4
14 28T 982 128 oy pgopgg 4 8.1 208 170.85 1.90 FAFGE 4 §r am 673 368 62 TeB 226 1.0 FAFGATR3E 4
18 f01F. @76 141 cAFoe RS8 4 8.4 386 16231 2.00 F B8 4 it a4 1384 283 7.0 @97 200 1,11 F BETRZAE 4
;; ::L’rg :ﬂ :?2 F B8 RS8 4 6.8 340 14240 228 FF &8 4 113 4 1295 411 i B 4 72 663 154 117 FF BETHA38 4
o 1428 a20 Etﬂﬂ FF BE R58 4 12 283 120,78 260 :ﬁ gi_ ;%gﬁ ;'-T'FE :_"Fgg : B.4 SET 188 1.37
27 1181 514 2.41 5.4 S50 157.00 086 Fh 58 i} . Fa 8 &
30 1048 456 270 85 511 13618 1.11 FAFSE B = i FF 28 4 o G- R R FAFOR 8
1.7 E1 810 0.76 7.0 478 12727 118 F 58 B 201 17 6.91 6.37 5.0 1850 09510 248 F 98 8
o 1Bad 710 ey T B.0 413 11001 1.38 FF &8 B 225 i5 51.1? Binﬂ . : = FF 98 B
1 i
2o 1306 825 115 FAF7e mae 4 70 a7 18870 1.18 oe & i I 25 1904 27068 142 FA 88 &
3.0 e 468 132 F_78 A38 4 7.8 438 183,60 1.28 564 16 515 Gog 28 1882 25537 1.5 FAFBE 8
24 844 411 150 FF 78 A3a 4 ?ﬁﬂ gg }g;{‘:-g HE :i’:ﬁﬁg : : _ -3 1687 2EA 063 188 F BB &
38 841 365 1.68 A S R 108 s p . 44 1453 16720 198 FF 88 8
4.5 nr. 32 148 13 263 1001 218 FF 58 A 0.65kW 8.3 1510 47068 1.88 -
3.3 a1 a2 0.79 15 223 8347 255 8.5 1426 25537 .00
a5 g8 302 0.84 17 188 #3.46 2.88 D.22 21307 6366 080 39 1277 22883 223 FAcRE &
a 482 375 0.90 : 0.25 18553 6543 082 45 1100 19720 250 £ 8
- 1§ 5 94 368 18008 1.03 D48 8548 2853 1,70 Fa 15& R9E 4 ; o7 2.50. FE B8 &
. L ass L8 FRBM Al 4 11 a1 130,07 1.22 057 8230 2959 207 FAF158 RO8 4 .
:'7 ?:; ;_;1 :Ef FAFGE A38 & 1 290 121.57 1.3 FA 48 4 0.1 5864 1717 28 F 158 R9B 4 85 is0 2E7e 148
a7 gie 297 1.14 :F g g—?& p 12 238 1oe.08 148 FAF48 4 D.85 4976 1457 343 FF-1628- Fo8-4 &5 1108 19831 1.28 FA 78 6
5.3 §12 261 127 }3 f;g Eg:ﬁ :;E F_ 48 4 1 i‘:ﬂ "1’;7 43'33 47 1051  18B40 1,35 FAF7E &
5.4 a@3 256 1:31 s isa dlhk Sam FF 48 4 12 os2 1198 B 53  a3p 186.47 1.53 F 78 &
5.8 SR 238 1.38 = 158 o Tas B2 7o4 142.97 1.79 FF'78 B
6.2 517 225 1,50 -4 P e B D36 12950 3868  O.B8 E:F:g: :7?: : 68 728 13042 105
x . e L o 11383 404 1.00
53 614 262 09z ; F {28 A7& 4 82 8o 22578 177
i & 1 4 12
55 8B 285  0.47 L S BEES Oa W7 lo0pd caRes WA FF 128 70 4 70 704 19831 202
B2 530 226 LOT a5 F3g 4 20 158 Y050 | 148 : 7.4 @6 188,40 213 EA 78 4
r.o 488 200 2] FAFSH B3R, 4 21 158 8809 120 nEe  @nad 3370 0,00 B3 581 10647 241 FAFTE 4
k2 445 184 127 F 5H Han 4 24 139 g8 4% 1.08 0.67 7063 2068 1.03 9.8 508 142.27 2.82 E 78 4
&) 416 ) 137 FE =8 H3B 4 k : 0.76 6236 1826 1.16 11 463 13042 307 EE 7 4
& 25 138 5454 148 8
B4 aag 158 "“ﬁ s Sy TG e 067 G454 1597 133 FA 108 RA7H 4 12 406 114,45  3.50
21 as8 132 1.8 4 oo ATte 189 068 4843 418 1,50 EAF108 A7H 4 13 385 10846 370
19 L S 149 3 168 983 180 1.1 4352 12458 171 F 108 A78 4 15 337 9483 422
so WM o8 eame o | N @ den Lo 2 omme g g e os wed
F 95 a8 8 {13 T[AMBRE & | & g ana B 17 2790 87 261 T84 mae 142 =
. 5 13 g um o are 4 . - 3180 2E0 4 i 1A = 81 607 170.85 1.28
11 ank 140 17 S P A P i by A Fa 30 4 i 3 88 578 16221 145 -
1 1. i . 1 FAFIB 4 -
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0.56kW 0.75kW 0.7T6kW 1.1kW
25 194 5454 087 S -l 11 616 127.27 0e2 096 ©887 1457  1.73
30 167 47.02 113 iz B o ot 13 533 110.01  1.08 1.1 8932 1317 1.91 FA 158 RE6 4
32 156 4383 121 39 ol eay WAy . upaeo8 ok 15 453 93.47 125 FA 58 4 {2 #1285 1188 .10  FAFI58 A9B 4
38 136 3831 1.39 Sh: dhae oy A%e ATEA 17 404 BI.46 141 FAFSS 4 18 8511 @60 262 F 156 RSB 4
I 128 w81 148 e orpi A (o EF ;: EE: j 18 an4 73.16  1.81 F =8 4 1.7 G870 838 %01 FF 158 K98 4
44 113 aree  1.68 20 2203 oo 20 a3 6838 172 FF 56 4 34 3128 452 5.46
48 100 2810 1.80 : 24 288 58,10 1.80 .8 2080 oz aia
; 35 1858 e 219 25 543 K008  pag
11 o e S s Lid, i B T, 31 27 4484 252
s L g0b7 2M FA 38 4 20 2053 692 068 : : 068 3930 2084 .81
ra T4 19.27 271 FAF3A 4 2 2888 &20 098 FA BB RSE 4 17 394 TRIZ DME 0.78 12187 1797 003 FA 128 R78 4
a2 62 1708 3.08 F 38 4 e 504 Lok 148 FAFBA H58 4 20 337 EBOB 112 086 10880 1619 1.03 FAF128 A78 4
i 57 15:87 333 FF 38 4 S5 o 6 19 F B8 AEE 4 1 317 BER8 110 1.0 08501 1401 110 F 128 R78 4
97 52 1433 365 ) b adn 18p FF OO RSB 4 35 274 56.49  1.38 CAAR % 11 B35 1228 1.36  FF 128 A78 4
108 47 1287 404 = = = 28 257 48.00 180 FAF48 4 1.4 738 1085 154
125 40 11.08 4.51 FA. T8 R38 4 5 : F 48 4
38 1708 36 0.83 Az 22 42868 179
133 38 10,42 462 FAF76 R38 4 FF 48 4
4.5 1453 32 0.88 38 181 3E.61 200 1.1 B443 1245 088
155 a3 8.97 .08 F 78 R3g 4 . :
§.1 12 273 112 FE 78 ARE 4 41 166 d4.29 2.6 t.3  7are 1087 008 F& 108 A7S 4
174 29 8.01 5,66 LS S 48 143 2RE8 285 15 G443 950 113 FAF108 R7E 4
185 27 751 §.10 FAa 108 B 30 208 ATz DA% 1.7 5541 817 1.3 F 108 R78 4
204 25 .81 .32 FAF108 8 £ t .8 4001 798 146 FF 108 R78 4
207 22 811 & B2 2.7 2519 254.40 2.89 & o & a2 212 43.83 089 a3 -dhn AR biped
264 19 527 6.25 FF 108 8 35 :aa a1 102 |
281 18 4.95 6.33 30 74 561 1.00
A R U 24 2755 27829 148 paegy g - 33 4t 611 098  FAos ASs 4
a6s 14 aa T42 27 2505 265478 1.81 a8 138 28.10 138 1 : H
ﬁrﬂ 2239 225' o 1'51 F 38 8 58 116 5% A8 163 2.6 3623 534 12 FaFaA AsE 4
80 B84 2008 1,47 : Gl L FF 98 B 68 102 3057 185 3.0 3208 473 1.27 F 498 RE8 4
- : 35 2708 399 1,50 FF 98 A58 4
i 3 el 168 . FA 98 & 72 a5 18.27  2.00 4 ;
74 &A 18.84 1.81 a5 2053 270.29 1,08 EaFan 8 g2 Ba 1705 225 3.7 2550 ara 1.80
?E-u ﬂ :g.:ﬂ g.gg b tas ely oap F o8 & L 18 gy, £A9 a1 3083 458 0.82 FA BA A58 4
113 45 1235 274 o i prillion FF 848 b o 4 g 287 FA 38 44 2308 340 23 EAFEA BSB 4
192 a8 1055 325 Paros & | 34 o002 27088 142 o e Hg; o EAeon 4 a7 2008 300 140  F 88 RSB 4
141 28 S88 348 F 28 4 3.6 1889 26587 1.50 FA B8 & rr oz may F 38 4 56 1688 248 168 FF B8 R58 4
148 94 540 383 FE 28 4 40 1894  228.93 1.68 FAFRE 6 155 44 897 377 e
21 28 89 4% 53 ganm TS0 o8 A S 174 40 Bol 403 27 Q684 25440 1.97 FA 108 B
225 22 817 .74 5'1? t1g: 129'61 2.41 P e : 185 37 7.51 372 8.2 8127 21547 243 FAFIDE &
264 19 .27 5,00 3 = A 204 34 B.81 3.1 34 28984 16931 252 F 108 8
F 282 18 4.98 5,06 5.1 1an 27068 2.17 FA B8 4 207 3 B.11 427 38 2534 17864 281 FF io8 & F.‘
354 15 418 551 £ 4 1aa7 285 97 290 FAFAA 4 264 28 5.27 458 1
6.1 1108 228.93 2,56 Foes 4 281 24 485 475 33 3018 27B.29 135 FA OB B
0. 7EKW FF 88 4 a2 428 487 36 2785 25479 1.47 FAFOR &
eI} 4.5 146T w831 08T FA 78 i 385 1] am 5.25 40 2442 22530 1,87 F a8 &
049 13022 . 2853 1.9 4.8 {264 18840 1,08 = 3 = = 4.8 2072 18985 1.07 EE an B
D57 11223 2458 152 2 FA 158 RoA 4 55 1232 166.47 116 E*‘F;: g f0 15 23.25  1.07 52 1808 17583 214
01 ao7 ATIT 213 FAF158 Ra8 : 6.4 1052 142,27 1.35 FF 78 5 -E;E 53“ %gﬁ :% F 4
095 6786 1487 351 F_ 158 A98 4 70 985 13042 1.47 LR+ o e 50 {983 27829 2.08 Petg:
11 f134 M7 278 ; M— 5 ; 55 1787 25479 2B7 5
12 5578 1188 3.06 6.2 034 22579 1.30 e e i G 52 1688 22510 257 F_ 8
T0 BEO 188,31 1.48 B 113 51 235 2.02 f : FF @8 a
0.47 14756 2554 082 7.4 By2 188,40 1.56 Fa 78 2 132 52 1085 237 E:Fgg : T
0.52 12547 2ED4 0.0 FA 128 A78 4 8.3 B& 166AT 176 FAFTH 4 141 48 4.88 252 Foo8 4 3.4 9097 27068 087
058 11066 2376 1,03 FAF125 P78 4 8.8 Bag 142,27 2.08 F 8 4 148 4B g.40 288 Fian 1 36 o 25537 1.02 FA an &
0.88 BEEE 2064 1.19 F 128 R7B 4 11 B32 13042 225 FFE 78 4 i 40 8,13 2852 a.0 S484 22853 1.14 FAFRA i1
077 8360 1rar 1.38 FF 128 A78 4 12 554 114.45 257 20 a4 .21 318 4.8 2440 157.20 1.33 F BB [
0,86 7E40 1818 161 18 525 10646 271 ng 2’; ::;; g-g; 5.1 1568 17987 145 FF &8 B
8.1 827 170.85 0.94 - 57 i7a2 15881 184
078 BE04 1826 085 8.0 TER 182,31 0.88 igf g: :?g :E
g-g; ';333 :E?; ‘H: &8 BE0 14240 1,12 i S L " = 5.2 1808 27068 148
; | 12 B85 12078 1.33 FA 68 4 55 1801 25537 1.58
11 5798 12-.-.5 1.26 E:F:gg E;E : 13 528 100.04 .47 EAFER i l..j.kw 5.1 1645 sag ol 1.76 FA 88 4
1.8 5082 1087 144 E 08 Ko & 1% 465 9594  1.67 F 68 4 049 18962  2AS3 080 FA 158 Res 4 7.4 1381 19720 2.04 EAFAR. 4
1.5 4424 950 164 FF 108 R7E 4 15 438 90,58 177 FE &8 4 0.57 16343 2458 1.04 FAF158 ROB 4 e 1280 17067 224 F &8 4
L7 3805 B17 1.89 18 a7 7187 2.08 063 15008 2213 1.3 F 166 AS8 4 B8 {128 15861 263 D I
2.2 2681 840 244 a1 320 B6.13 243 o071 13354 1B&D 108 FF 158 H88 4 10 48 134.16 3.0
37 Z031 436 458 a9 RG 5870 2.69 0 Bz 11645 1717 1.46 11 a7o 123,20 3327

125 126



GROUPS f f GROUPS
[ P i et mpusaua s P i et ivpusmans cquievent

SHWE WIHESE R RERM M 2 S B N | SHNE SHEE Nk HEER MBS 8 W MRS WLEE FOR BSRY H IO S A B | wUEE miEE S0k BsF8 DS 8 o
Qutput  Quiput Bervies Output Outpul . Barvica Outpul  Ouiput . Sarvica Cutput  Output . Sarvica
spaad  lorqus Ratio factor Type Pole spaad  loTQuUe Ratio factor Type Pole spaed  forgue Ratio factiar Typs Fole speed  forque Ratio factar Type Fole
rimin Nm [ Is Typel 2] rimin Mm I i Type o) rfmin MNm ! | 8 Typa P rfmin Nm I Iy Typa =]
1.1kW 1.1kW 1.6kW 1.6kW
71 1304 1Al LM B R 16,28 1,05 3.3 4073 27820 1,00 aa 429 Az B6  0.80
7.4 1320 188.40  1.07 101 100 1384 1.23 38 a7z 25479 1.08 FA 98 8 ag 280  3/A1 105
8.4 1174 16647 1.2 FA 78 4 113 ga 1285 1.38 4.1 3204 82510 1.24 FAFSS & 41 330 3429 445
9.8 1003 14227 142 FAFTE 4 133 76 10,55  1.62 FA 28 4 48 2795 180,856 1,46 F_ @8 B , ;
1 B20 130.42  1.54 F 78 4 142 71 0.88 1.73 EAFZ28 4 5.2 2573 17583 158 FF 88 i 48 284 2888 133 FA 48 4
12 BUT IH.:_E 1.76 FF 78 a 148 it ] 8.40 1.81 F 28 & 54 247 25,72 1.53 FAF48 i
13 765 108.46 1,86 172 58 813 1.98 EF 28 a 4 214 21.82 177 F_ 48 4
16 B70 G403 212 203 51 6.9 2.16 EE ﬁ;g ;;ﬂ’?‘; :';: FA 98 4 3 189 w70 20 R *
15 803 85,52  2.35 227 44 617 235 8.2 2166 22510 1.86 FAFSD 4 8 a7 783 297
18 520 7502 2.80 286 38 527 2850 Y3 Tais 10045 292 F 98 4 v !
284 a8 463 253 8.0 1691  175.88 241 FF 98 4 5. ISt 848 d4e
12 a5z 12079 091 337 an 4,16 2.75 : - : 100 134 13,939 283
13 780 100.04 1.0 - i " -
15 T 25 54 .15 f il 270,68 09
15 B35 90,59 1.21 1.5kW 5.5 2456 PREAT 1,18 ?g fgg ":g'g; ?'E;
18 550 TRAT 1.4 FA GA Fl 6.1 gapz 22883 120 He &7 1788 138
2i 458 6613 167 FAFEE 4 0.57 22286 2458 D7 7.1 1887  167.20 150 FA B8 4 &  nes g s
23 421 5970  1.85 £ 88 4 0.63 20466 2213  0.83 7.8 1731 170.87 184 FAF8H 4 2 o .
27 370 5258 210 FF 68 4 071 18200 1968 093 8.8 1898 15e81  AAs e o . 08 126 1247 150
28 350 4860 222 0.82 15878 1717 1.07 A-155 TS 4 10 1290 18496 220 FF &8 $ isk.  ANE 3188 188 FA 38 4
3 298 4223 284 0.96 13474, 1467 1.28 EAF1DO BEG. 4 1 1186 123,29 240 134 102 1042 1.72 FAF38 &
ag 271 338 273 1.1 12180 1317 1.40 F 88 RE& 4 13 1053 109,49 270 156 B8 a.07 188 = 4
42 234 924  3.00 1.2 vipye 1188 1.54 FF 158 REa 4 14 41 G783 302 178 78 8.01 204 FF 38 4
1.5 BAYE 960 1.02 b4 iy i
17 583 Bd46° Q.95 54 2 e et Ak 1601 166,47 0.88 206 &7 6.81 1.6
a1 4265 458 4.00 !
18 516 7316 1.10 98 1368 142,27 104 228 A0 a1t 213
30 482 6638 1.18 4.6 2850 309 8.00 : ' ; 266 52 527 228
28 a7 Eﬂ-lm 1'55 FA 58 'l b G| 1254 a4 1.13 y :
| + = 283 a5 4.85 232
78 354 5022 1.8 FAFS6. 4 12 1INy TG GEd 320 42 498 24
a1 416 4484 1,80 ﬁp 58 4 0.86 14973 1618 0.76 13 1043 108.48 1.36 367 a7 3,81 269
a7 270 3630 219 s 4 1.0 12857 1401 D87 15 913 9483 156
ag 255 a5 57 225 11366 1289 1.04 EA 128 A7a 4 16 B2 8552 173 113 2 1235 1402
46 213 o2z 283 1.3 10034 1085 1.13 FAF128 RTA 4 19 721 7502 187 EA 78 ‘ 133 104 058 1.18
1.? BEES 93; 531 F 128 A78 4 19 605 rRdd 208 FAFTH 4 142 a7 9,88 1.27
25 888 5643 095 9 67 7as  es T PO ATE 4 5 iz  deem Em B e 172 80 813 148 [Aess &
28 346 amo0 108 2y 6039  ©58 1.8 g0 v SR fRe PRS2 203 &8 6981 180 F 2 4
a3 300 4286 122 : ; 287 61 617 169 FF 28 4
38 264 3661  1.43 FA 46 4 28 484 48.24 307 266 52 527 182
| . FAF4E 4 1.5 H7B6 68O 0,83 43 418 43.46 340 % ' ;
al 242 3429  1.57 ’ 284 48 483 190
F 48 4 1.7 7556 817 0.96 a7 a7 3812 388 337 41 ate 201
e = mmoim W@ | g gn e Gy SBEES o me i -
54 et k72 209 25 5178 560 140 F 108 R78 4 47 287 2882  4.96 2.2kW
84 157 21,82 242 29 4522 489 1.8 FF 108 FA7a 4 55 245 2547 562
r A 130 1870 2,73 q.a anaz 438 1.80 0,87 19484 1457 nE7
a8 3422 370 2.13 1.1 17612 1317 087
at = T e 15 671 B0s2 0.8 1.2 18021 1188 1.08 FA 158 ROB 4
50 196 2B.10 085 28 4838 534 082  FA 88 RSB 4 5 oam o e 17 {i1e0 s |z  FAFISE RS 4
5 188 2388 113 a0 4374 473 0.03  FAFoE ARS8 4 21 638 g6.1a 122 I8 Tosse a3 iy F 150 RE8 4
&8 148 20 57 128 35 3680 389 1.10 F OH A58 & 24 f7d 59,70 135 2.0 0491 897 183 FF 158 REE &
75 138 1827 1,36 37 3477 378 117 FF a8 R58 4 27 505 5253  1.54 FA &8 4 Eh-  cn | a by
82 123 17.03 1.54 28 477 49,60 1.63 FAFE8 q a9 168 AED 39T
as 114 1581 186 a1 3144 340 080 E" B3 R&8 : a3 406 4223 1@ F_&8 4 4.0 4694 351 3.64
108 b 287 gioq EAO8 & &7 2774 200 e TS fER ot 3B 388 38,38 2,00 FEe8 4 47 4121 02 At
- : ' : a 4 ; . 4 4,
i = oy a FAFR 4 5.6 2308 249 123 Progsopes 4 a2 320 9324 218 e A (-
134 78 104z 2.3 EE aB Pt 1 260 T4 288 7.1 agsd 201 638
156 5 8.97 2.55 27 48964  256.40  1.48 FA 108 a 56 247 2513 315 ' -
: 32 4203 215.37 1.73 FAF108 -]
176 Fl 8.01 2,78 : 3 14508 1086 0.78
12 7 L2y o 30 3488 17884 209 FF 108 @ VS isaed 637 o0
206 49 B:B'F 2-;* - 2 z 24 568 aw.a 1.00 17 11058 a37 105 FA 128 A7E 4
228 44 6.1 2, 78 483 5022 118 FA &8 4 1.0 HEND 733 1.16 FAF|28 A7E &
266 38 527 4.12 a8 arza 25440 .95 FA 108 6 5] 431 44.84  1.32 FAFSE 4 2p  BTE? 663 1.30 F 128 R7A 4
2683 36 4.95 316 4.3 3152 21647 2.W FAF108 B a7 968 B30 154 F 58 4 28 7396 553 1,54 FF 128 R72 4
a2 a1 4.26 3.57 a8 2817 18831 2.8 F 108 & a9 145 8587 1,65 FE 58 4 28 BET3 499 1.70
367 34 EL a.60 52 2614 17BE4 278 FF 108 & 48 2a1 o2 182 34 5777 432 1.87

127 128



f

GROLIS f
[ — J7 o et o s

GROUPS
Y7 e vest ousTRinL cquipeNT |

WSS s e ESEN IS B8 0| WHEE MHEE SR BEREM N2 S 88 HiHE RIEHE Sk SRR M2 S 8 | WSS RHEE S0k HEER NE S 4§ 8
Output  Oulput Saryica Output  Dutput Service Output  Output Service - Cutput Output Sarvioe
spaed lorgue Ratia factor Type Pale spead  lorgue Ratio facior Type Pole spead  lorgua Ratio factar Type Pole spead  lorqua Ratlo lactor Type Pola
rfmin Nm i Iy Type p rimin MNm i 1 Typa p rimin MNm i 1s Typa p rmin Nm i s Type P
2.2kW 2.2kW SkEW Jkw
1.3 145080 1085  0.78 12 1582 114.45 0,89 12 21846 1198  0.78 34 B0t 4293 o097
1.5 12530 937 D.80 1.5 17508 980 007 a7 726 3838 1.1
= (k5. B2 103 FA 128 R78 4 13 1508 10848  0.94 1.7 15245 836  1.12 i O o (N
1.8 9802 733 1.1 FAF128 R78 4 18 ie20 @483 1.07 18 14207  7BA 110 FA 158 A8 4 - R~ i FA B8 &
2.2 8732 853 fap F 128 A7E 4 7 1189 8852 119 2.0 12710 697 1.94 FAF158 Rad 4 2 3 FAFGE 4
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