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F -S e r i e s  

 ¾ F r a m e l e s s  D e s i g n
F  s e r ie s  i s  t h e  f r a m e le s s  s e t t in g  o f  o u r  in n e r  r o t o r  p e rm e n a n t  
m a g n e t  b r u s h le s s  m o t o r. W e  h a v e  b r o k e n  c o n v e n t io n s  a n d  
t h r o u g h ly  r e t h o u g h t  t h e  d e s ig n  lo g ic  o f  s m a ll  e le c t r ic  m o t o r, 
w h ic h  g iv e s  t h is  b o ld  n e w  p r o d u c t  s t a t e -o f -t h e -a r t  t o r q u e  
d e n s i t y , i . e . m o s t  t o r q u e  a t  m in im a l  w e ig h t . 

 ¾ B r u s h l e s s  I n n e r  R o t o r  w i t h  P e r m e n a n t  M a g n e t
F  s e r ie s  m o t o r  i s  b r u s h le s s  m o t o r  w it h  p e rm a n e n t  m a g n e t  
in n e r  r o t o r. In n e r  r o t o r  i s  in  c o n t r a s t  t o  o u t r u n n e r  m o t o r : a s  
t h e  n a m e  s u g g e s t s , t h e  r o t a t in g  r o t o r  i s  p h y s ic a l ly  p o s i t io n e d  
in s id e  t h e  s t a t o r. In n e r  r o t o r  m o t o r  i s  p r e f e r r e d  c h o ic e  in  v a s t  
m a jo r i t y  o f  in d u s t r ia l  a p p l ic a t io n s  d u e  t o  i t s  lo w e r  in e r t ia  a n d  
e a s ie r  m e c h a n ic a l  c o n n e c t io n  in t e r f a c e . M o re o v e r, t h e  in n e r  
r o t o r  m o t o r  e x h ib i t s  s u p e r io r  h e a t  d is s ip a t io n  a n d  c o o l in g  
p e r fo rm a n c e  d u e  t o  t h e  a b s e n c e  o f  p h y s ic a l  b a r r ie r s  f o r  h e a t  
e x c h a n g e  b e tw e e n  s t a t o r, h o u s in g  a n d  s u r r o u n d in g  e n v i r o n -
m e n t . 

 ¾ C o m p a r e d  t o  O u t e r  R o t o r s
In  m a n y  a p p l ic a t io n s  s u c h  a s  r o b o t ic s  a n d  d r o n e s , o u t e r  
r o t o r s  a r e  f a v o u r e d  fo r  a  n u m b e r  o f  r e a s o n s : 1 . la r g e r  r a d iu s  
o f  a i r  g a p  (t h e  g a p  b e tw e e n  s t a t o r  a n d  r o t o r ) a n d  t h e r e fo r e  a  
h ig h e r  t o r q u e ; 2 . lo w e r  d iffi c u lt y  a n d  c o s t  o f  m a n u f a c t u r in g . 
H o w e v e r, o u t r u n n e r  m o t o r  h a s  s o m e  in h e r e n t  d is a d v a n t a g e s : 
1 . d iffi c u lt  t o  s e a l, r e s u lt in g  in  e i t h e r  v u ln e r a b i l i t y  t o  in g r e s -
s io n  o r  n e e d  fo r  e x t r a  p r o t e c t io n ; 2 . d iffi c u lt  t o  c o o l ; 3 . l im it e d  
m e c h a n ic a l  c o n n e c t io n  o p t io n s . 

 ¾ N o  C o m p r o m i s e ,  P u s h  t o  L im i t
O u r  m o t o r  h a s  o v e r c o m e  a l l  c o n s  o f  in n e r  r o t o r -p a r t ic u la r ly  
lo w  t o r q u e , w h i le  r e t a in in g  a l l  p r o s . T h e r e fo r e , F  s e r ie s  i s  t h e  
id e a l  c h o ic e  f o r  h ig h  t o r q u e , w e ig h t  o r  v o lu m e  s e n s i t iv e  a p -
p l ic a t io n s . 

 ¾ E x c e l l e n t  C o m p a t i b i l i t y
T h is  p r o d u c t  f a l ls  in t o  t h e  c a t e g o r y  o f  3 -p h a s e  p e rm a n e n t  
m a g n e t  b r u s h le s s  m o t o r s . P e rm a n e n t  m a g n e t  g iv e s  u n p a r -
a l le le d  e n e r g y  d e n s i t y . T h r e e -p h a s e  m e a n s  t h e  m o t o r  h a s  3  
p h a s e s  a n d  3  w ir e  t e rm in a ls  o f  U V W  a n d  i s  c o m p a t ib le  w it h  
t h e  m o s t  m o t o r  d r iv e r s  in  t h e  m a r k e t , s u c h  a s  F O C  d r iv e r  a n d  
6 -s t e p  d r iv e r. 
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T h e  F -S e r ie s  m o t o r s  a r e  s p e c ifi c a l ly  d e s ig n e d  fo r  

r o b o t ic  a p p l ic a t io n s  w h e r e  h ig h  t o r q u e  c a p a b i l i t y  

i s  r e q u i r e d . 

Yo u  c a n  s e a m le s s ly  in t e g r a t e  t h e  F -S e r ie s  f r a m e -

le s s  in n e r  r o t o r  in t o  y o u r  d e s ig n , c r e a t in g  in fi n i t e  

p o s s ib i l i t ie s  f o r  y o u r  d e s ig n  w it h  t h e  u n p r e c e -

d e n t e d  t o r q u e  c a p a b i l i t y . 

I n t r o d u c t i o n

P A N  M O T O R

P r o d u c t  F e a t u r e s

L o w  In e r t ia  R o t o r  D e s ig n

U n iq u e  W in d in g  P r o c e s s

H ig h  S lo t  F i l l  F a c t o r
H ig h -g r a d e  E n a m e lle d  W ir e

H ig h  R e l ia b i l i t y  P e r fo rm a n c e
S p e c ia l  S u r f a c e  T r e a tm e n t
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C u s t o m i z a t i o n
D u e  t o  d iv e r s i t y  o f  a p p l ic a t io n s  o f  t h e  m o t o r, w e  o ff e r  
a  w id e  r a n g e  o f  c u s t o m is a t io n  o p t io n s  t o  m e e t  y o u r  
v a r io u s  n e e d s . 
I t  in c lu d e s , b u t  a r e  n o t  l im it e d  t o : 
• M o t o r  S iz e
• M e c h a n ic a l  C o n n e c t io n  In t e r f a c e
• K V  V a lu e  o r  P e a k  M o t o r  S p e e d
• R a t e d  C u r r e n t
• S p e c ia l  In s u la t io n , C o r r o s io n  P r o t e c t io n  R e q u i r e -

m e n t s
• S p e c ia l  O p e r a t in g  E n v i r o n m e n t s
• S p e c ia l  L i f e t im e  R e q u i r e m e n t s

L a r g e  D ia m e t e r  H o l lo w  
S h a f t
H ig h e s t  T o r q u e

O p t im iz e d  P o le  
N u m b e r
L o w  C o g g in g  To r q u e

In n e r  R o t o r  D e s ig n
E x c e l le n t  C o o l in g  
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• F r a m e le s s  D e s ig n

• I n n e r  R o t o r  P e r m a n e n t  M a g n e t  B r u s h l e s s  

M o t o r

• H ig h e s t  T o r q u e  D e n s i t y  E v e r

• O u t s t a n d in g  P o w e r  D e n s i t y

• M in im a l  W e ig h t

• H ig h  R e l ia b i l i t y  a n d  L o n g  S e r v ic e  L i f e

• E x c e l le n t  H e a t  D is s ip a t io n

• S t a t o r  D ia m e t e r s  f r o m  3 0 m m  t o  1 5 0 m m

• A p p l ic a b le  V o lt a g e : 1 2 V  t o  7 2 V

• T o r q u e  C o v e r a g e : 0 . 1 N m  t o  5 0 N m

• O p t im is e d  C o g g in g  To r q u e

• W id e  R a n g e  o f  C u s t o m iz a t io n  O p t io n s

P r o d u c t  F e a t u r e s

P A N  M O T O R
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A p p l i c a t i o n s  

• A e r o s p a c e

• A G V  a n d  A G R

• D i r e c t  D r iv e  w it h o u t  G e a r b o x

• U n m a n n e d  A e r ia l  V e h ic le  (U A V ) 

• E x o s k e le t o n  R o b o t

• G im b a l  S t a b l iz e r

• L e g g e d  R o b o t  

• M e d ic a l  D e v ic e

• R o b o t  J o in t  A c t u a t o r

• U n d e r w a t e r  R o b o t
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-5-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

G l o s s a r y
1  S t a t o r  D i a m e t e r  [m m ]

N o m in a l  o u t e r  d ia m e t e r  o f  t h e  s t a t o r  o f  f r a m e le s s  
m o t o r. 

2  S t a t o r  A x i a l  L e n g t h  (E x c l .  C a b l e )  [m m ]

N o m in a l  a x ia l  le n g t h  o f  t h e  s t a t o r  o f  f r a m e le s s  
m o t o r. T h e  w in d in g  e n d in g s  a r e  in c lu d e d , a n d  
t h e  d im e n s io n s  o c c u p ie d  b y  t h e  c a b le s  a r e  n o t  
in c lu d e d . 

3  R o t o r  I n n e r  D i a m e t e r  [m m ]

N o m in a l  in n e r  r o t o r  d ia m e t e r  o f  t h e  f r a m e le s s  
m o t o r  r o t o r. T h e  in n e r  d ia m e t e r  o f  t h e  r o t o r  c a n  
b e  r e d u c e d  a c c o r d in g  t o  t h e  c u s t o m e r 's  r e q u i r e -
m e n t s , a n d  i t  c a n  b e  e q u ip p e d  w it h  a  m o u n t in g  
fl a n g e  o r  o t h e r  m e c h a n ic a l  fi x a t io n ; b u t  i t  i s  g e n -
e r a l ly  d iffi c u lt  t o  e x p a n d . 

4  W e i g h t  [g ]

F r a m e le s s  m o t o r  s t a t o r  a n d  r o t o r  w e ig h t . 

5  S t a t o r  W e i g h t  (E x c l .  C a b l e )  [g ]

T h e  w e ig h t  o f  t h e  f r a m e le s s  m o t o r  s t a t o r. S t a t o r  
w e ig h t  in c lu d e s  s t a n d a r d  c a b le . 

6  R o t o r  W e i g h t  [g ]

T h e  w e ig h t  o f  t h e  f r a m e le s s  m o t o r  r o t o r. I f  t h e  
in n e r  d ia m e t e r  o f  t h e  r o t o r  i s  b e  c u s t o m iz e d , t h e  
w e ig h t  o f  t h e  r o t o r  w i l l  in c r e a s e  in  g e n e r a l. 

7  R o t o r  I n e r t i a  [k g  m m 2 ]

T h e  m o m e n t  o f  in e r t ia  o f  t h e  f r a m e le s s  m o t o r  
r o t o r. I f  t h e  in n e r  d ia m e t e r  o f  t h e  r o t o r  i s  c u s t o m -
iz e d , t h e  m o m e n t  o f  in e r t ia  w i l l  in c r e a s e  in  g e n e r -
a l. 

8  D C  D r i v e  V o l t a g e  (T y p i c a l )  [V ]

T h e  D C  d r iv e  v o lt a g e  (V d c )  r a n g e  p e rm it t e d  
f o r  t h e  f r a m e le s s  m o t o r. T h e  d r iv e  v o lt a g e  d e -
t e rm in e s  t h e  n o -lo a d  s p e e d  o f  t h e  m o t o r, a n d  
t h e y  a r e  l in e a r  t o  e a c h  o t h e r. T o o  lo w  v o lt a g e  
m a y  c a u s e  t h e  m o t o r  t o  f a i l  t o  s t a r t  o r  t o o  lo w  a  
r u n n in g  s p e e d , b u t  i t  w i l l  n o t  a ff e c t  t h e  l i f e  a n d  
s a f e t y  o f  t h e  m o t o r. E x c e s s iv e  v o lt a g e  w i l l  a ff e c t  
t h e  l i f e  o f  t h e  m o t o r  a n d  m a y  le a d  t o  p r e m a t u r e  

f a i lu r e  o f  t h e  m o t o r. T h e  s iz e  o f  t h e  d r iv in g  v o lt a g e  
h a s  n o  e ff e c t  o n  t h e  r a t e d  t o r q u e  a n d  t h e  p e rm it -
t e d  c o n t in u o u s  m e c h a n ic a l  s p e e d . 

9  R a t e d  O u t p u t  P o w e r  @  T y p i c a l  V o l t a g e  [W ]

T h e  f r a m e le s s  m o t o r  c a n  o u t p u t  p o w e r  f o r  a  lo n g  
t im e  u n d e r  t h e  t y p ic a l  d r iv in g  v o lt a g e  a n d  t h e  
s p e c ifi e d  a m b ie n t  t e m p e r a t u r e . E x c e e d in g  t h e  
s p e c ifi e d  a m b ie n t  t e m p e r a t u r e  w i l l  r e s u lt  in  a  
d r o p  in  o u t p u t  p o w e r. 

1 0  N o  L o a d  S p e e d  @  T y p i c a l  V o l t a g e  [r p m ]

T h e  m a x im u m  s p e e d  t h a t  t h e  f r a m e le s s  m o t o r  c a n  
r e a c h  w it h o u t  lo a d  a t  t h e  t y p ic a l  d r iv in g  v o lt a g e  
a n d  t h e  s p e c ifi e d  a m b ie n t  t e m p e r a t u r e . W h e n  t h e  
d r iv in g  v o lt a g e  in c r e a s e s , t h e  n o -lo a d  s p e e d  a ls o  
in c r e a s e s . In  g e n e r a l, t h e  n o -lo a d  s p e e d  i s  p r o p o r -
t io n a l  t o  t h e  d r iv in g  v o lt a g e . 

1 1  L o a d  S p e e d  @  T y p i c a l  V o l t a g e  [r p m ]

T h e  m a x im u m  s p e e d  t h a t  t h e  f r a m e le s s  m o t o r  
c a n  r e a c h  w h e n  t h e  o u t p u t  lo a d  i s  t h e  r a t e d  
t o r q u e  u n d e r  t h e  t y p ic a l  d r iv in g  v o lt a g e  a n d  t h e  
s p e c ifi e d  a m b ie n t  t e m p e r a t u r e . W h e n  t h e  d r iv in g  
v o lt a g e  in c r e a s e s , t h e  lo a d  s p e e d  a ls o  in c r e a s e s . 

1 2  C o n t i n u o u s  M e c h a n i c a l  S p e e d  L im i t  [r p m ]

U n d e r  t h e  s p e c ifi e d  a m b ie n t  t e m p e r a t u r e , w h e n  
t h e  m o t o r  o u t p u t s  t h e  r a t e d  t o r q u e , t h e  p e rm it -
t e d  s p e e d  a t  w h ic h  m o t o r  c a n  r u n  f o r  t h e  w h o le  
l i f e  s p a n . T h e  f a c t o r s  f o r  l im it in g  t h e  p e rm it t e d  
c o n t in u o u s  m e c h a n ic a l  s p e e d  a r e  t h e  m e c h a n ic a l  
s t r e n g t h  o f  t h e  r o t o r  a n d  t h e  h e a t  g e n e r a t io n  o f  
t h e  m o t o r  i t s e l f . T h e  p e rm it t e d  c o n t in u o u s  m e -
c h a n ic a l  s p e e d  i s  a n  in h e r e n t  c h a r a c t e r i s t i c  o f  t h e  
m o t o r  a n d  i s  in d e p e n d e n t  o f  t h e  d r iv e  v o lt a g e . 

1 3  R a t e d  T o r q u e  (1 0 5 °C  T e m p .  R i s e )  [N m ]

W h e n  t h e  e n v i r o n m e n t  o f  t h e  m o t o r  i s  a t  r o o m  
t e m p e r a t u r e  o f  2 5  ℃ a n d  u n d e r  t y p ic a l  n a t u r a l  
h e a t  d is s ip a t io n  c o n d i t io n s , t h e  t e m p e r a t u r e  o f  
t h e  m o t o r  s t a t o r  r i s e s  b y  1 0 5  ℃, t h a t  i s , t h e  t o r q u e  
t h a t  t h e  m o t o r  c a n  c o n t in u o u s ly  o u t p u t  w h e n  i t  
r e a c h e s  1 3 0  ℃. T h e  r a t e d  t o r q u e  i s  a n  in h e r e n t  
c h a r a c t e r i s t i c  o f  t h e  m o t o r, w h ic h  h a s  n o t h in g  t o  
d o  w it h  t h e  d r iv in g  v o lt a g e , b u t  i t  i s  d e p e n d e n t  o f  
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t h e  h e a t  d is s ip a t io n  c o n d i t io n s . P o o r  h e a t  d is s ip a -
t io n  c o n d i t io n s  w i l l  r e d u c e  t h e  r a t e d  t o r q u e . 

1 4  R a t e d  T o r q u e  (5 5 °C  T e m p .  R i s e )  [N m ]

W h e n  t h e  e n v i r o n m e n t  o f  t h e  m o t o r  i s  a t  r o o m  
t e m p e r a t u r e  o f  2 5  ℃ , t h e  t e m p e r a t u r e  o f  t h e  m o -
t o r  s t a t o r  r i s e s  b y  5 5  ℃, t h a t  i s , t h e  t o r q u e  t h a t  t h e  
m o t o r  c a n  c o n t in u o u s ly  o u t p u t  w h e n  i t  r e a c h e s  8 0  
℃. T h e  r a t e d  t o r q u e  i s  a n  in h e r e n t  c h a r a c t e r i s t i c  o f  
t h e  m o t o r, w h ic h  h a s  n o t h in g  t o  d o  w it h  t h e  d r iv in g  
v o lt a g e , b u t  i t  i s  d e p e n d e n t  o f  t h e  h e a t  d i s s ip a t io n  
c o n d i t io n s . P o o r  h e a t  d is s ip a t io n  c o n d i t io n s  w i l l  r e -
d u c e  t h e  r a t e d  t o r q u e . 

1 5  R a t e d  T o r q u e  (L a s t i n g  1 0 s ) [N m ]

T h e  m o t o r  s t a t o r  c a n  o u t p u t  t o r q u e  w i t h i n  5 5  ℃ 
w i t h in  1 0  s e c o n d s . 

1 6  R a t e d  T o r q u e  (L a s t i n g  2 s )  [N m ]

T h e  m o t o r  s t a t o r  c a n  o u t p u t  t o r q u e  w i t h i n  5 5  ℃ 
w i t h in  2  s e c o n d s . 

1 7  R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p .  R i s e )  [A ]

W h e n  t h e  e n v i r o n m e n t  o f  t h e  m o t o r  i s  a t  r o o m  
t e m p e r a t u r e  o f  2 5  ℃, t h e  m o t o r  s t a t o r  t e m p e r a t u r e  
r i s e s  b y  1 0 5  ℃, t h a t  i s , t h e  R M S  l in e  c u r r e n t  t h a t  c a n  
b e  c o n t in u o u s ly  f e d  w h e n  t h e  m o t o r  r e a c h e s  1 3 0  ℃. 

1 8  R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p .  R i s e )  [A ]

W h e n  t h e  e n v i r o n m e n t  o f  t h e  m o t o r  i s  a t  r o o m  t e m -
p e r a t u r e  o f  2 5  ℃, t h e  t e m p e r a t u r e  o f  t h e  m o t o r  s t a -
t o r  r i s e s  b y  5 5  ℃, t h a t  i s , t h e  R M S  l in e  c u r r e n t  t h a t  
c a n  b e  c o n t in u o u s ly  f e d  w h e n  t h e  m o t o r  r e a c h e s  8 0  
℃. 

1 9  P e a k  R M S  C u r r e n t  (L a s t i n g  1 0 s ) [A ]

T h e  R M S  l in e  c u r r e n t  t h a t  t h e  m o t o r  s t a t o r  c a n  in -
p u t  w it h in  5 5  ℃ in s t a n t a n e o u s ly  w it h in  1 0  s e c o n d s . 

2 0  P e a k  R M S  C u r r e n t  (L a s t i n g  2 s )  [A ]

T h e  R M S  l in e  c u r r e n t  t h a t  t h e  m o t o r  s t a t o r  c a n  in -
p u t  w it h in  5 5  ℃ in s t a n t a n e o u s ly  w it h in  2  s e c o n d s . 

2 1  K V  C o n s t a n t  [r p m /V ]

T h e  r a t io  o f  t h e  n o -lo a d  s p e e d  o f  t h e  m o t o r  t o  t h e  
D C  d r iv e  v o lt a g e  o f  t h e  b u s . I t  s h o u ld  b e  n o t e d  t h a t  

t h e  s p e e d  c o e ffi c ie n t  w i l l  in c r e a s e  w it h  t h e  in -
c r e a s e  o f  t e m p e r a t u r e . I t  w i l l  in c r e a s e  l in e a r ly  
b y  a b o u t  0 . 5 -1 . 5 %  fo r  e v e r y  1 0  ℃ . 

2 2  B a c k  E M F  C o n s t a n t  [V s /r a d ]

T h e  r a t io  o f  t h e  m o t o r 's  b u s  D C  d r iv e  v o lt a g e  
t o  t h e  b a c k  e l e c t r o m o t i v e  f o r c e .  T h e  b a c k  
e l e c t r o m o t i v e  f o r c e  ( b a c k  E M F  o r  B E M F )  
c o n s t a n t  a n d  t h e  K V  c o n s t a n t  s a t i s f y  s u c h  
r e la t io n : b a c k  E M F  c o n s t a n t  × K V  c o n s t a n t t  = 
6 0 /2π. I t  s h o u ld  b e  n o t e d  t h a t  t h e  b a c k  E M F  
c o n s t a n t  w i l l  d e c r e a s e  a s  t h e  t e m p e r a t u r e  r i s -
e s . I t  w i l l  d e c r e a s e  l in e a r ly  b y  a b o u t  0 . 5 -1 . 5 %  
fo r  e v e r y  1 0  ℃ . 

2 3  T o r q u e  C o n s t a n t  [N m /A ]

W h e n  t h e  t h r e e  p h a s e s  o f  t h e  m o t o r  a r e  d r iv -
e n  b y  s in u s o id a l  c u r r e n t , t h e  r a t io  o f  t h e  m o -
t o r  t o r q u e  t o  t h e  p e a k  v a lu e  (a m p l i t u d e )  o f  
a n y  w i r e  c u r r e n t . F o r  e x a m p le , w h e n  a n y  l in e  
c u r r e n t  i s  I s in  (ωt ) , t h e  t o r q u e  c o n s t a n t  i s  t h e  
c o r r e s p o n d in g  t o r q u e  T /I . I t  s h o u ld  b e  n o t e d  
t h a t  t h e  t o r q u e  c o n s t a n t  o f  t h e  m o t o r  i s  u s u -
a l ly  n o n -l in e a r, w h ic h  m e a n s  t h a t  in  d iff e r e n t  
c u r r e n t  r a n g e s , t h e  r e la t io n s h ip  b e t w e e n  t h e  
t o r q u e  o u t p u t  b y  t h e  m o t o r  a n d  t h e  c u r r e n t  
t e n d s  t o  s a t u r a t e  (t h e  c u r r e n t  i n c r e a s e s  b y  
2 . 0 x  t im e s , t h e  t o r q u e  l e s s  t h a n  2 . 0 x ) ,  s e e  
T i  c u r v e  f o r  d e t a i l s . T o r q u e  c o n s t a n t  w i l l  a l s o  
d e c r e a s e  w i t h  t h e  i n c r e a s e  o f  t e m p e r a t u r e , 
w h i c h  w i l l  d e c r e a s e  l i n e a r ly  b y  a b o u t  0 . 5 -1 . 
5 %  p e r  1 0  ℃ . T h e  r e la t io n s h ip  b e tw e e n  R M S  
r a t e d  c u r r e n t  a n d  r a t e d  t o r q u e  i s : r a t e d  t o r q u e  
= t o r q u e  c o e ffi c ie n t  × R M S  r a t e d  c u r r e n t  × √2

2 4  L i n e  R e s i s t a n c e  [O h m ]

R e s i s t a n c e  r e a d i n g  w h e n  c o n n e c t  a n y  t w o  
a m o n g  t h e  t h r e e  le a d s  o f  t h e  m o t o r. I t  i s  im -
p o r t a n t  t o  n o t e  t h a t  l in e  r e s i s t a n c e  in c r e a s e s  
a s  t e m p e r a t u r e  r i s e s . I t  w i l l  i n c r e a s e  l i n e a r ly  
b y  a b o u t  4 %  fo r  e v e r y  1 0  ℃ . 

2 5  L i n e  I n d u c t a n c e  [H ]

I n d u c t a n c e  r e a d i n g  w h e n  c o n n e c t  a n y  t w o  
a m o n g  t h e  t h r e e  le a d s  o f  t h e  m o t o r. 
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2 6  d  A x i s  I n d u c t a n c e  [m H ]

T h e  d -a x is  in d u c t a n c e  o f  t h e  m o t o r. 

2 7  q  A x i s  I n d u c t a n c e  [m H ]

T h e  q -a x is  in d u c t a n c e  o f  t h e  m o t o r. O u r  m o -
t o r  a d o p t s  n o n -s a l ie n t  p o le  d e s ig n , t h a t  i s : 
q -a x is  in d u c t a n c e  = d -a x is  in d u c t a n c e . F o r  a  
d e lt a -c o n n e c t e d  n o n -s a l ie n t  p o le  m o t o r, q -a x is  
in d u c t a n c e  = d -a x is  in d u c t a n c e  = l in e  in d u c t -
a n c e  × 1 . 5 ; f o r  a  s t a r -c o n n e c t e d  n o n -s a l ie n t  
p o le  m o t o r : q -a x is  in d u c t a n c e  = d -a x is  in d u c t -
a n c e  = l in e  in d u c t a n c e  × 0 . 5 . 

2 8  T im e  C o n s t a n t  [m s ]

T h e  e le c t r ic a l  t im e  c o n s t a n t  in d ic a t e s  t h e  c u r -
r e n t  r i s e  c h a r a c t e r i s t i c  w i t h  r e s p e c t  t o  t h e  in -
p u t  v o lt a g e . T h a t  i s , w h e n  t h e  m o t o r  i s  a p p l ie d  
w it h  v o lt a g e , t h e  c u r r e n t  n e e d s  t im e  t o  r i s e  
d u e  t o  t h e  in d u c t a n c e , a n d  t h e  e le c t r ic a l  t im e  
c o n s t a n t  h a s  u n i t  o f  t im e , w h ic h  i s  t h e  t im e  r e -
q u ir e d  fo r  t h e  c u r r e n t  t o  r e a c h  I=0 . 6 3 2 V /R  (t h a t  
i s , 6 3 . 2 %  o f  t h e  s t e a d y -s t a t e  c u r r e n t )  s t a r t in g  
f r o m  t h e  m o m e n t  o f  a p p ly in g  D C  v o lt a g e  V , 
w h e r e  R  i s  t h e  D C  r e s i s t a n c e . 

2 9  W i n d i n g  C o n n e c t i o n

W h e t h e r  t h e  w in d in g  i s  d e lt a  o r  s t a r  c o n n e c -
t io n . T h e  w in d in g  c o n n e c t io n  m e t h o d  h a s  n o  
e ff e c t  o n  t h e  e ffi c ie n c y  o r  h a rm o n ic  c h a r a c t e r -
i s t i c s  o f  t h e  m o t o r. 

3 0  P o l e s  [S t a t o r  N  R o t o r  P ]

T h e  n u m b e r  o f  t e e t h  o f  t h e  m o t o r  s t a t o r  a n d  
t h e  n u m b e r  o f  p o le s  o f  t h e  r o t o r. P a y  a t t e n t io n  
t o  d is t in g u is h  b e tw e e n  t h e  n u m b e r  o f  p o le s  
a n d  t h e  n u m b e r  o f  p o le  p a i r s , a n d  t h e  t w o  s a t -
i s f y  t h e  r e la t io n s h ip : n u m b e r  o f  p o le s  = n u m -
b e r  o f  p o le  p a i r s  × 2 . 

3 1  M o t o r  C o n s t a n t  [N m /s q r t  (W ) ]

T h e  m o t o r  c o n s t a n t  i s  t h e  r a t io  o f  t h e  t o r q u e  
o f  t h e  m o t o r  t o  t h e  s q u a r e  r o o t  o f  t h e  o h m ic  
lo s s e s . T h e  m o t o r  c o n s t a n t  i s  t h e  k e y  in d ic a -
t o r  t o  m e a s u r e  t h e  t o r q u e  p e r fo rm a n c e  a n d  
e ffi c ie n c y  o f  t h e  m o t o r. T h e  h ig h e r  t h e  m o t o r  
c o n s t a n t , t h e  lo w e r  t h e  h e a t  g e n e r a t e d  b y  t h e  
m o t o r  t o  p r o d u c e  t h e  s a m e  t o r q u e . 

3 2  M a x .  W i n d i n g  T e m p e r a t u r e  [°C ]

T h e  m a x im u m  p e rm it t e d  t e m p e r a t u r e  a t  
w h ic h  t h e  m o t o r  c a n  r u n  fo r  a  lo n g  t im e . E x -
c e e d in g  t h is  t e m p e r a t u r e  w i l l  r e d u c e  t h e  l i f e  
e x p e c t a n c y  o f  t h e  m o t o r. 

3 3  O p e r a t i n g  A m b i e n t  T e m p e r a t u r e  [°C ]

U n d e r  o n e  a tm o s p h e r e  p r e s s u r e , t h e  m a x -
im u m  p e rm it t e d  a m b ie n t  t e m p e r a t u r e  a t  
w h ic h  t h e  m o t o r  c a n  r u n  fo r  a  lo n g  t im e . 
W h e n  t h e  a m b ie n t  t e m p e r a t u r e  i s  h ig h , m o t o r  
s h a l l  b e  u s e d  a t  r e d u c e d  p o w e r  a n d  t o r q u e . 
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C o m p a r i s o n

T o r q u e  D e n s i t y :  

T h e  a b i l i t y  t o  p r o d u c e  t o r q u e  p e r  u n i t  v o lu m e  o r  w e ig h t . t h e  F -S e r ie s  h a s  t h e  h ig h e s t  t o r q u e  
d e n s i t y  in  t h e  w o r ld . 

H i g h  S p e e d  P e r f o r m a n c e :  

T h e  p e r fo rm a n c e  o f  t h e  m o t o r  d u r in g  h ig h  s p e e d  o p e r a t io n . T h e  K -S e r ie s  i s  d e s ig n e d  fo r  h ig h  
s p e e d  a p p l ic a t io n s . 

C o g g i n g  T o r q u e :  

T h e  s m o o t h n e s s  o f  t h e  t o r q u e  o f  t h e  m o t o r  in  d iff e r e n t  p o s i t io n s . C o g g in g  t o r q u e  a ff e c t s  t h e  
m o t o r 's  p o s i t io n in g  a c c u r a c y  a n d  s p e e d  fl u c t u a t io n s  a t  lo w  s p e e d s . 

T h e  K -S e r ie s  o ff e r s  e x c e l le n t  c o g g in g  t o r q u e  p e r fo rm a n c e . 

N o i s e  C o n t r o l :  
T h e  e le c t r o m a g n e t ic  n o is e  o f  t h e  m o t o r  a t  h ig h  s p e e d s . T h e  K  s e r ie s  i s  q u ie t e r. 

P o w e r  D e n s i t y :  

T h e  a b i l i t y  t o  o u t p u t  p o w e r  p e r  u n i t  v o lu m e  o r  w e ig h t . 

R e l i a b i l i t y :  

T h e  a b i l i t y  o f  t h e  m o t o r  t o  o p e r a t e  in  h a r s h  c o n d i t io n s . B o t h  t h e  F  S e r ie s  a n d  K  S e r ie s  h a v e  e x c e l-
le n t  r e l ia b i l i t y . 

P e r f o r m a n c e  C o m p a r i s o n  
F -S e r i e s  v s  K -S e r i e s

To r q u e  D e n s i t y

R e l ia b i l i t y

P o w e r  D e n s i t y

N o is e  C o n t r o l

C o g g in g  To r q u e

H ig h  S p e e d  
P e r fo rm a n c e
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F  S e r i e s -N o m e n c l a t u r e  

F  -  - - K V - 

S t a t o r  C o r e  A x ia l  L e n g t h

S t a t o r  D ia m e t e r

S p e e d  C o n s t a n t

 F  S e r ie s

T a k e  F 5 0 -1 3 -K V 1 5 0 -0 0 0  o r  F 5 0 -1 3 -K V 1 5 0  a s  a n  e x a m p le : 

T h is  m e a n s  t h a t  i t  i s  a  p r o d u c t  o f  t h e  F  s e r ie s , t h a t  i t  h a s  a  n o m in a l  s t a t o r  

d ia m e t e r  o f  5 0  m m , a  S t a t o r  C o r e  A x ia l  L e n g t h  o f  1 3  m m , h a s  a  K v  (s p e e d  

c o n s t a n t ) o f  1 5  r p m /V  a n d  i s  n o t  in s t a l le d  w it h  a  t e m p e r a t u r e  s e n s o r. 

S y m b o l D e fi n i t i o n

N T C
N T C  T e m p e r a t u r e  S e n s o r  

In s t a l le d

P T C
 P T C  T e m p e r a t u r e  S e n s o r  

In s t a l le d

0 0 0
N o  T e m p e r a t u r e  S e n s o r  

In s t a l le d  (D e f a u lt ) 
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S p e c i fi c a t i o n s

F 5 0  S p e c i fi c a t i o n

T y p e
F 5 0 -0 8 F 5 0 -1 3

K V 1 2 0 K V 2 5 0 K V 7 5 K V 1 5 0

S t a t o r  D ia m e t e r  [m m ] 5 0 5 0 5 0 5 0

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 1 6 1 6 2 1 2 1

R o t o r  In n e r  D ia m e t e r  [m m ] 2 8 .5 2 8 .5 2 8 .5 2 8 .5

W e ig h t  [g ] 8 0 8 0 1 2 0 1 2 0

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 6 6 6 6 9 7 9 7

R o t o r  W e ig h t  [g ] 1 4 1 4 2 3 2 3

R o t o r  In e r t ia  [k g  m m 2 ] 3 3 5 5

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 3 0 1 3 0 1 7 0 2 2 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 5 9 0 0 1 1 8 0 0 3 6 0 0 7 2 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 5 4 0 0 1 1 1 5 0 3 2 6 0 6 8 0 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 4 2 0 0 4 2 0 0 4 2 0 0 4 2 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 0 .3 2 0 .3 2 0 .5 1 0 .5 1

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 0 .1 9 0 .1 9 0 .3 1 0 .3 1

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 0 .7 8 0 .7 8 1 .2 7 1 .2 7

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 1 .4 4 1 .4 4 2 .3 2 .3

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 3 .4 6 .7 3 .4 6 .7

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .0 2 4 2 .0 2 4

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 8 .4 1 6 .8 8 .4 1 6 .8

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 1 6 .8 3 3 .6 1 6 .8 3 3 .6

K V  C o n s t a n t  [r p m /V ] 1 2 3 2 4 7 7 6 1 5 2

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .0 7 7 4 0 .0 3 8 7 0 .1 2 6 0 .0 6 2 9

To r q u e  C o n s t a n t  [N m /A ] 0 .0 6 6 6 0 .0 3 3 3 0 .1 0 8 0 .0 5 4 1

L in e  R e s is t a n c e  [O h m ] 0 .7 3 5 0 .1 8 4 0 .9 6 4 0 .2 4 1

L in e  In d u c t a n c e  [H ] 0 .4 4 9 0 .1 1 2 0 .7 1 0 .1 7 8

d  A x is  In d u c t a n c e  [m H ] 0 .6 6 8 0 .1 6 7 1 .0 6 0 .2 6 4

q  A x is  In d u c t a n c e  [m H ] 0 .6 7 8 0 .1 6 9 1 .0 7 0 .2 6 8

T im e  C o n s t a n t  [m s ] 0 .6 1 1 0 .6 1 1 0 .7 3 7 0 .7 3 7

W in d in g  C o n n e c t io n Δ Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 1 8 N 2 0 P 1 8 N 2 0 P 1 8 N 2 0 P 1 8 N 2 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .0 8 9 8 0 .0 8 9 8 0 .1 2 7 0 .1 2 7

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0

F 5 0 -0 8  F 5 0 -1 3



P A N  M O T O R

-11-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 5 0 -0 8 -K V 1 2 0   O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 5 0 -0 8 -K V 1 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 5 0 -0 8 -K V 1 2 0

F 5 0 -0 8 -K V 2 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 5 0 -0 8 -K V 2 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 5 0 -0 8 -K V 2 5 0



-12- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 5 0 -1 3 -K V 7 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 5 0 -1 3 -K V 7 5  To r q u e -C u r r e n t  C u r v e  @ 2 5℃ (T -i  c u r v e ) 

F 5 0 -1 3 -K V 7 5

F 5 0 -1 3 -K V 1 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 5 0 -1 3 -K V 1 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 5 0 -1 3 -K V 1 5 0



P A N  M O T O R

-13-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 0  S p e c i fi c a t i o n   F 6 0 -0 8  

T y p e
F 6 0 -0 8

K V 8 0 K V 1 6 0 K V 3 3 0

S t a t o r  D ia m e t e r  [m m ] 6 0 6 0 6 0

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 1 6 1 6 1 6

R o t o r  In n e r  D ia m e t e r  [m m ] 3 6 3 6 3 6

W e ig h t  [g ] 1 0 7 1 0 7 1 0 7

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 8 4 8 4 8 4

R o t o r  W e ig h t  [g ] 2 3 2 3 2 3

R o t o r  In e r t ia  [k g  m m 2 ] 9 9 9

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 7 0 2 0 0 2 0 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 3 9 0 0 7 9 0 0 1 5 8 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 3 6 1 0 7 5 2 0 1 5 3 3 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 4 2 0 0 4 2 0 0 4 2 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 0 .4 7 0 .4 7 0 .4 7

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 0 .2 8 0 .2 8 0 .2 8

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 1 .1 5 1 .1 5 1 .1 5

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 2 .1 2 .1 2 .1

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 3 .4 6 .7 1 3 .4

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .0 2 4 8 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 8 .4 1 6 .8 3 3 .6

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 1 6 .8 3 3 .6 6 7 .2

K V  C o n s t a n t  [r p m /V ] 8 2 1 6 5 3 3 0

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .1 1 6 0 .0 5 8 0 .0 2 9

To r q u e  C o n s t a n t  [N m /A ] 0 .0 9 9 1 0 .0 4 9 5 0 .0 2 4 8

L in e  R e s is t a n c e  [O h m ] 0 .8 7 8 0 .2 1 9 0 .0 5 4 9

L in e  In d u c t a n c e  [H ] 0 .3 8 5 0 .0 9 6 2 0 .0 2 4

d  A x is  In d u c t a n c e  [m H ] 0 .4 9 5 0 .1 2 4 0 .0 3 0 9

q  A x is  In d u c t a n c e  [m H ] 0 .6 5 9 0 .1 6 5 0 .0 4 1 2

T im e  C o n s t a n t  [m s ] 0 .4 3 8 0 .4 3 8 0 .4 3 8

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 0 P 2 4 N 2 0 P 2 4 N 2 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .1 2 2 0 .1 2 2 0 .1 2 2

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-14- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 6 0  S p e c i fi c a t i o n   F 6 0 -1 3

T y p e
F 6 0 -1 3

K V 5 0 K V 1 0 0 K V 2 0 0

S t a t o r  D ia m e t e r  [m m ] 6 0 6 0 6 0

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 1 2 1 2 1

R o t o r  In n e r  D ia m e t e r  [m m ] 3 6 3 6 3 6

W e ig h t  [g ] 1 6 2 1 6 2 1 6 2

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 1 2 5 1 2 5 1 2 5

R o t o r  W e ig h t  [g ] 3 7 3 7 3 7

R o t o r  In e r t ia  [k g  m m 2 ] 1 4 1 4 1 4

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 7 0 3 3 0 3 3 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 2 4 0 0 4 8 0 0 9 7 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 2 1 6 0 4 5 7 0 9 3 8 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 4 2 0 0 4 2 0 0 4 2 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 0 .7 6 0 .7 6 0 .7 6

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 0 .4 6 0 .4 6 0 .4 6

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 1 .8 6 1 .8 6 1 .8 6

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 3 .4 3 .4 3 .4

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 3 .4 6 .7 1 3 .4

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .0 2 4 8 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 8 .4 1 6 .8 3 3 .6

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 1 6 .8 3 3 .6 6 7 .2

K V  C o n s t a n t  [r p m /V ] 5 1 1 0 1 2 0 3

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .1 8 8 0 .0 9 4 2 0 .0 4 7 1

To r q u e  C o n s t a n t  [N m /A ] 0 .1 6 1 0 .0 8 0 5 0 .0 4 0 2

L in e  R e s is t a n c e  [O h m ] 1 .1 6 0 .2 9 1 0 .0 7 2 7

L in e  In d u c t a n c e  [H ] 0 .6 0 7 0 .1 5 2 0 .0 3 7 9

d  A x is  In d u c t a n c e  [m H ] 0 .7 7 6 0 .1 9 4 0 .0 4 8 5

q  A x is  In d u c t a n c e  [m H ] 1 .0 4 0 .2 6 1 0 .0 6 5 2

T im e  C o n s t a n t  [m s ] 0 .5 2 1 0 .5 2 1 0 .5 2 1

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 0 P 2 4 N 2 0 P 2 4 N 2 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .1 7 2 0 .1 7 2 0 .1 7 2

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-15-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 0  S p e c i fi c a t i o n   F 6 0 -2 6

T y p e
F 6 0 -2 6

K V 2 5 K V 5 0 K V 1 0 0

S t a t o r  D ia m e t e r  [m m ] 6 0 6 0 6 0

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 3 4 3 4 3 4

R o t o r  In n e r  D ia m e t e r  [m m ] 3 6 3 6 3 6

W e ig h t  [g ] 3 0 6 3 0 6 3 0 6

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 3 1 2 3 1 2 3 1

R o t o r  W e ig h t  [g ] 7 5 7 5 7 5

R o t o r  In e r t ia  [k g  m m 2 ] 2 9 2 9 2 9

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 6 0 3 5 0 6 6 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 2 0 0 2 4 0 0 4 8 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 0 0 0 2 2 1 0 4 6 1 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 4 2 0 0 4 2 0 0 4 2 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 1 .5 2 1 .5 2 1 .5 2

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 0 .9 1 0 .9 1 0 .9 1

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 3 .7 3 .7 3 .7

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 6 .9 6 .9 6 .9

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 3 .4 6 .7 1 3 .4

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .0 2 4 8 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 8 .4 1 6 .8 3 3 .6

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 1 6 .8 3 3 .6 6 7 .2

K V  C o n s t a n t  [r p m /V ] 2 5 5 1 1 0 1

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .3 7 7 0 .1 8 8 0 .0 9 4 2

To r q u e  C o n s t a n t  [N m /A ] 0 .3 2 2 0 .1 6 1 0 .0 8 0 4

L in e  R e s is t a n c e  [O h m ] 1 .9 1 0 .4 7 6 0 .1 1 9

L in e  In d u c t a n c e  [H ] 1 .1 8 0 .2 9 6 0 .0 7 4

d  A x is  In d u c t a n c e  [m H ] 1 .5 1 0 .3 7 7 0 .0 9 4 3

q  A x is  In d u c t a n c e  [m H ] 2 .0 4 0 .5 1 1 0 .1 2 8

T im e  C o n s t a n t  [m s ] 0 .6 2 1 0 .6 2 1 0 .6 2 1

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 0 P 2 4 N 2 0 P 2 4 N 2 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .2 6 9 0 .2 6 9 0 .2 6 9

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-16- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 6 0 -0 8 -K V 8 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -0 8 -K V 8 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -0 8 -K V 8 0

F 6 0 -0 8 -K V 1 6 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -0 8 -K V 1 6 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -0 8 -K V 1 6 0



P A N  M O T O R

-17-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 0 -0 8 -K V 3 3 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -0 8 -K V 3 3 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -0 8 -K V 3 3 0

F 6 0 -1 3 -K V 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -1 3 -K V 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -1 3 -K V 5 0



-18- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 6 0 -1 3 -K V 1 0 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -1 3 -K V 1 0 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -1 3 -K V 1 0 0

F 6 0 -1 3 -K V 2 0 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -1 3 -K V 2 0 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -1 3 -K V 2 0 0



P A N  M O T O R

-19-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 0 -2 6 -K V 2 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -2 6 -K V 2 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -2 6 -K V 2 5

F 6 0 -2 6 -K V 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -2 6 -K V 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -2 6 -K V 5 0



-20- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 6 0 -2 6 -K V 1 0 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 0 -2 6 -K V 1 0 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 0 -2 6 -K V 1 0 0



P A N  M O T O R

-21-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 9  S p e c i fi c a t i o n   F 6 9 -1 0

T y p e
F 6 9 -1 0

K V 4 5 K V 9 5 K V 1 9 0

S t a t o r  D ia m e t e r  [m m ] 6 9 6 9 6 9

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 1 8 1 8 1 8

R o t o r  In n e r  D ia m e t e r  [m m ] 4 2 4 2 4 2

W e ig h t  [g ] 1 7 5 1 7 5 1 7 5

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 1 4 3 1 4 3 1 4 3

R o t o r  W e ig h t  [g ] 3 2 3 2 3 2

R o t o r  In e r t ia  [k g  m m 2 ] 1 6 1 6 1 6

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 2 0 0 3 2 0 3 2 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 2 2 0 0 4 4 0 0 8 9 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 9 1 0 4 0 4 0 8 3 0 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 3 0 0 0 3 0 0 0 3 0 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 1 .0 4 1 .0 4 1 .0 4

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 0 .6 3 0 .6 3 0 .6 3

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 2 .5 2 .5 2 .5

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 4 .3 4 .3 4 .3

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 4 7 9 3 1 8 6

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .2 0 5 0 .1 0 3 0 .0 5 1 3

To r q u e  C o n s t a n t  [N m /A ] 0 .1 7 6 0 .0 8 7 9 0 .0 4 3 9

L in e  R e s is t a n c e  [O h m ] 0 .9 9 9 0 .2 5 0 .0 6 2 5

L in e  In d u c t a n c e  [H ] 0 .8 7 2 0 .2 1 8 0 .0 5 4 5

d  A x is  In d u c t a n c e  [m H ] 1 .2 8 0 .3 2 0 .0 8

q  A x is  In d u c t a n c e  [m H ] 1 .3 3 0 .3 3 4 0 .0 8 3 4

T im e  C o n s t a n t  [m s ] 0 .8 7 3 0 .8 7 3 0 .8 7 3

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 8 P 2 4 N 2 8 P 2 4 N 2 8 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .2 0 3 0 .2 0 3 0 .2 0 3

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-22- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 6 9  S p e c i fi c a t i o n   F 6 9 -1 8

T y p e
F 6 9 -1 8

K V 2 5 K V 5 0 K V 1 0 0

S t a t o r  D ia m e t e r  [m m ] 6 9 6 9 6 9

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 6 2 6 2 6

R o t o r  In n e r  D ia m e t e r  [m m ] 4 2 4 2 4 2

W e ig h t  [g ] 2 8 9 2 8 9 2 8 9

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 3 1 2 3 1 2 3 1

R o t o r  W e ig h t  [g ] 5 8 5 8 5 8

R o t o r  In e r t ia  [k g  m m 2 ] 3 0 3 0 3 0

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 9 0 4 3 0 5 8 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 2 0 0 2 4 0 0 4 9 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 0 1 0 2 1 9 0 4 5 7 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 3 0 0 0 3 0 0 0 3 0 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 1 .8 7 1 .8 7 1 .8 7

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .1 2 1 .1 2 1 .1 2

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 4 .5 4 .5 4 .5

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 7 .7 7 .7 7 .7

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 2 6 5 2 1 0 3

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .3 6 9 0 .1 8 5 0 .0 9 2 4

To r q u e  C o n s t a n t  [N m /A ] 0 .3 1 6 0 .1 5 8 0 .0 7 9 1

L in e  R e s is t a n c e  [O h m ] 1 .4 3 0 .3 5 8 0 .0 8 9 5

L in e  In d u c t a n c e  [H ] 1 .5 3 0 .3 8 3 0 .0 9 5 8

d  A x is  In d u c t a n c e  [m H ] 2 .2 5 0 .5 6 3 0 .1 4 1

q  A x is  In d u c t a n c e  [m H ] 2 .3 5 0 .5 8 7 0 .1 4 7

T im e  C o n s t a n t  [m s ] 1 .0 7 1 .0 7 1 .0 7

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 8 P 2 4 N 2 8 P 2 4 N 2 8 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .3 0 5 0 .3 0 5 0 .3 0 5

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-23-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 9 -1 0 -K V 4 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 9 -1 0 -K V 4 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 9 -1 0 -K V 4 5

F 6 9 -1 0 -K V 9 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 9 -1 0 -K V 9 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 9 -1 0 -K V 9 5



-24- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 6 9 -1 0 -K V 1 9 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 9 -1 0 -K V 1 9 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 9 -1 0 -K V 1 9 0

F 6 9 -1 8 -K V 2 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 9 -1 8 -K V 2 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 9 -1 8 -K V 2 5



P A N  M O T O R

-25-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 6 9 -1 8 -K V 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 9 -1 8 -K V 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 6 9 -1 8 -K V 5 0

F 6 9 -1 8 -K V 1 0 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 6 9 -1 8 -K V 1 0 0  To r q u e -C u r r e n t  C u r v e  @ 2 5℃ ( T -i  c u r v e ) 

F 6 9 -1 8 -K V 1 0 0



-26- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 7 6  S p e c i fi c a t i o n   F 7 6 -1 0

T y p e
F 7 6 -1 0

K V 4 0 K V 7 5 K V 1 5 0

S t a t o r  D ia m e t e r  [m m ] 7 6 7 6 7 6

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 1 8 1 8 1 8

R o t o r  In n e r  D ia m e t e r  [m m ] 4 8 4 8 4 8

W e ig h t  [g ] 2 0 5 2 0 5 2 0 5

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 1 6 9 1 6 9 1 6 9

R o t o r  W e ig h t  [g ] 3 6 3 6 3 6

R o t o r  In e r t ia  [k g  m m 2 ] 2 4 2 4 2 4

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 2 0 0 4 0 0 4 0 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 8 0 0 3 6 0 0 7 2 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 5 3 0 3 2 7 0 6 7 4 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 3 0 0 0 3 0 0 0 3 0 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 1 .2 9 1 .2 9 1 .2 9

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 0 .7 7 0 .7 7 0 .7 7

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 3 .1 3 .1 3 .1

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 5 .4 5 .4 5 .4

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 3 8 7 6 1 5 1

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .2 5 2 0 .1 2 6 0 .0 6 3 1

To r q u e  C o n s t a n t  [N m /A ] 0 .2 1 7 0 .1 0 8 0 .0 5 4 2

L in e  R e s is t a n c e  [O h m ] 1 .1 1 0 .2 7 8 0 .0 6 9 4

L in e  In d u c t a n c e  [H ] 1 .0 8 0 .2 6 9 0 .0 6 7 3

d  A x is  In d u c t a n c e  [m H ] 1 .5 9 0 .3 9 8 0 .0 9 9 5

q  A x is  In d u c t a n c e  [m H ] 1 .6 4 0 .4 0 9 0 .1 0 2

T im e  C o n s t a n t  [m s ] 0 .9 6 9 0 .9 6 9 0 .9 6 9

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 8 P 2 4 N 2 8 P 2 4 N 2 8 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .2 3 8 0 .2 3 8 0 .2 3 8

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-27-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 7 6  S p e c i fi c a t i o n   F 7 6 -1 7

T y p e
F 7 6 -1 7

K V 2 0 K V 4 5 K V 9 0

S t a t o r  D ia m e t e r  [m m ] 7 6 7 6 7 6

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 5 2 5 2 5

R o t o r  In n e r  D ia m e t e r  [m m ] 4 8 4 8 4 8

W e ig h t  [g ] 3 2 2 3 2 2 3 2 2

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 6 0 2 6 0 2 6 0

R o t o r  W e ig h t  [g ] 6 2 6 2 6 2

R o t o r  In e r t ia  [k g  m m 2 ] 4 1 4 1 4 1

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 9 0 4 3 0 6 8 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 0 0 0 2 1 0 0 4 2 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 8 6 0 1 8 8 0 3 9 3 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 3 0 0 0 3 0 0 0 3 0 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 2 .2 2 .2 2 .2

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .3 1 1 .3 1 1 .3 1

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 5 .3 5 .3 5 .3

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 9 .2 9 .2 9 .2

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 2 2 4 5 8 9

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .4 2 9 0 .2 1 4 0 .1 0 7

To r q u e  C o n s t a n t  [N m /A ] 0 .3 6 8 0 .1 8 4 0 .0 9 2 1

L in e  R e s is t a n c e  [O h m ] 1 .5 1 0 .3 7 8 0 .0 9 4 5

L in e  In d u c t a n c e  [H ] 1 .7 8 0 .4 4 6 0 .1 1 2

d  A x is  In d u c t a n c e  [m H ] 2 .6 4 0 .6 6 0 .1 6 5

q  A x is  In d u c t a n c e  [m H ] 2 .7 2 0 .6 7 9 0 .1 7

T im e  C o n s t a n t  [m s ] 1 .1 8 1 .1 8 1 .1 8

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 8 P 2 4 N 2 8 P 2 4 N 2 8 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .3 4 6 0 .3 4 6 0 .3 4 6

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-28- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 7 6  S p e c i fi c a t i o n   F 7 6 -2 0

T y p e
F 7 6 -2 0

K V 2 0 K V 4 0 K V 7 5

S t a t o r  D ia m e t e r  [m m ] 7 6 7 6 7 6

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 8 2 8 2 8

R o t o r  In n e r  D ia m e t e r  [m m ] 4 8 4 8 4 8

W e ig h t  [g ] 3 7 3 3 7 3 3 7 3

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 3 0 0 3 0 0 3 0 0

R o t o r  W e ig h t  [g ] 7 3 7 3 7 3

R o t o r  In e r t ia  [k g  m m 2 ] 4 8 4 8 4 8

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 1 2 -4 8  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 9 0 4 2 0 8 0 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 9 0 0 1 8 0 0 3 6 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 7 1 0 1 5 8 0 3 3 2 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 3 0 0 0 3 0 0 0 3 0 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 2 .6 2 .6 2 .6

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .5 4 1 .5 4 1 .5 4

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 6 .3 6 .3 6 .3

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 1 0 .9 1 0 .9 1 0 .9

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 1 9 3 8 7 6

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .5 0 5 0 .2 5 2 0 .1 2 6

To r q u e  C o n s t a n t  [N m /A ] 0 .4 3 3 0 .2 1 7 0 .1 0 8

L in e  R e s is t a n c e  [O h m ] 1 .6 8 0 .4 2 1 0 .1 0 5

L in e  In d u c t a n c e  [H ] 2 .0 9 0 .5 2 2 0 .1 3 1

d  A x is  In d u c t a n c e  [m H ] 3 .0 9 0 .7 7 2 0 .1 9 3

q  A x is  In d u c t a n c e  [m H ] 3 .1 8 0 .7 9 5 0 .1 9 9

T im e  C o n s t a n t  [m s ] 1 .2 4 1 .2 4 1 .2 4

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 2 4 N 2 8 P 2 4 N 2 8 P 2 4 N 2 8 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .3 8 6 0 .3 8 6 0 .3 8 6

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-29-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 7 6 -1 0 -K V 4 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -1 0 -K V 4 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -1 0 -K V 4 0

F 7 6 -1 0 -K V 7 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -1 0 -K V 7 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -1 0 -K V 7 5



-30- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 7 6 -1 0 -K V 1 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -1 0 -K V 1 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -1 0 -K V 1 5 0

F 7 6 -1 7 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -1 7 -K V 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -1 7 -K V 2 0



P A N  M O T O R

-31-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 7 6 -1 7 -K V 4 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -1 7 -K V 4 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -1 7 -K V 4 5

F 7 6 -1 7 -K V 9 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -1 7 -K V 9 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -1 7 -K V 9 0



-32- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 7 6 -2 0 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -2 0 -K V 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -2 0 -K V 2 0

F 7 6 -2 0 -K V 4 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -2 0 -K V 4 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -2 0 -K V 4 0



P A N  M O T O R

-33-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 7 6 -2 0 -K V 7 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 7 6 -2 0 -K V 7 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 7 6 -2 0 -K V 7 5



-34- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 8 5  S p e c i fi c a t i o n   F 8 5 -1 3

T y p e
F 8 5 -1 3

K V 2 0 K V 3 5 K V 7 5

S t a t o r  D ia m e t e r  [m m ] 8 5 8 5 8 5

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 1 2 1 2 1

R o t o r  In n e r  D ia m e t e r  [m m ] 5 8 .5 5 8 .5 5 8 .5

W e ig h t  [g ] 2 7 0 2 7 0 2 7 0

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 1 0 2 1 0 2 1 0

R o t o r  W e ig h t  [g ] 6 0 6 0 6 0

R o t o r  In e r t ia  [k g  m m 2 ] 5 7 5 7 5 7

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -6 0  (4 8 ) 1 2 -6 0  (4 8 ) 1 2 -6 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 6 0 3 5 0 5 7 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 8 9 0 1 7 0 0 3 5 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 7 3 0 1 6 1 0 3 3 8 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 6 2 0 2 6 2 0 2 6 2 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 2 .1 2 .1 2 .1

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .2 5 1 .2 5 1 .2 5

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 5 5 5

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 9 9 9

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 3 .4 6 .7 1 3 .4

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .0 2 4 8 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 8 .4 1 6 .8 3 3 .6

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 1 6 .8 3 3 .6 6 7 .2

K V  C o n s t a n t  [r p m /V ] 1 9 3 7 7 5

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .5 1 0 .2 5 5 0 .1 2 8

To r q u e  C o n s t a n t  [N m /A ] 0 .4 3 9 0 .2 2 0 .1 1

L in e  R e s is t a n c e  [O h m ] 1 .9 8 0 .4 9 5 0 .1 2 4

L in e  In d u c t a n c e  [H ] 1 .2 7 0 .3 1 7 0 .0 7 9 2

d  A x is  In d u c t a n c e  [m H ] 1 .5 8 0 .3 9 4 0 .0 9 8 6

q  A x is  In d u c t a n c e  [m H ] 2 .2 2 0 .5 5 6 0 .1 3 9

T im e  C o n s t a n t  [m s ] 0 .6 4 0 .6 4 0 .6 4

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 3 2 P 3 6 N 3 2 P 3 6 N 3 2 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .3 6 1 0 .3 6 1 0 .3 6 1

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-35-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 8 5  S p e c i fi c a t i o n   F 8 5 -1 8

T y p e
F 8 5 -1 8

K V 1 4 K V 2 5 K V 5 5

S t a t o r  D ia m e t e r  [m m ] 8 5 8 5 8 5

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 6 2 6 2 6

R o t o r  In n e r  D ia m e t e r  [m m ] 5 8 .5 5 8 .5 5 8 .5

W e ig h t  [g ] 3 6 2 3 6 2 3 6 2

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 7 9 2 7 9 2 7 9

R o t o r  W e ig h t  [g ] 8 3 8 3 8 3

R o t o r  In e r t ia  [k g  m m 2 ] 7 9 7 9 7 9

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -6 0  (4 8 ) 1 2 -6 0  (4 8 ) 1 2 -6 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 5 0 3 4 0 7 3 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 6 4 0 1 2 0 0 2 5 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 5 0 0 1 1 4 0 2 4 1 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 6 2 0 2 6 2 0 2 6 2 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 2 .9 2 .9 2 .9

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .7 3 1 .7 3 1 .7 3

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 7 7 7

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 1 2 .4 1 2 .4 1 2 .4

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 3 .4 6 .7 1 3 .4

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .0 2 4 8 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 8 .4 1 6 .8 3 3 .6

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 1 6 .8 3 3 .6 6 7 .2

K V  C o n s t a n t  [r p m /V ] 1 4 2 7 5 4

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .7 0 6 0 .3 5 3 0 .1 7 7

To r q u e  C o n s t a n t  [N m /A ] 0 .6 0 8 0 .3 0 4 0 .1 5 2

L in e  R e s is t a n c e  [O h m ] 2 .4 7 0 .6 1 7 0 .1 5 4

L in e  In d u c t a n c e  [H ] 1 .7 3 0 .4 3 3 0 .1 0 8

d  A x is  In d u c t a n c e  [m H ] 2 .1 5 0 .5 3 8 0 .1 3 5

q  A x is  In d u c t a n c e  [m H ] 3 .0 5 0 .7 6 1 0 .1 9

T im e  C o n s t a n t  [m s ] 0 .7 0 2 0 .7 0 2 0 .7 0 2

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 3 2 P 3 6 N 3 2 P 3 6 N 3 2 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .4 4 7 0 .4 4 7 0 .4 4 7

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-36- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 8 5 -1 3 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 8 5 -1 3 -K V 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 8 5 -1 3 -K V 2 0

F 8 5 -1 3 -K V 3 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 8 5 -1 3 -K V 3 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e )  

F 8 5 -1 3 -K V 3 5



P A N  M O T O R

-37-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 8 5 -1 3 -K V 7 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 8 5 -1 3 -K V 7 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 8 5 -1 3 -K V 7 5

F 8 5 -1 8 -K V 1 4  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 8 5 -1 8 -K V 1 4   T o r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 8 5 -1 8 -K V 1 4



-38- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 8 5 -1 8 -K V 2 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 8 5 -1 8 -K V 2 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 8 5 -1 8 -K V 2 5

F 8 5 -1 8 -K V 5 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 8 5 -1 8 -K V 5 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 8 5 -1 8 -K V 5 5



P A N  M O T O R

-39-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 0 4  S p e c i fi c a t i o n   F 1 0 4 -0 8

T y p e
F 1 0 4 -0 8

K V 2 0 K V 4 0 K V 8 0

S t a t o r  D ia m e t e r  [m m ] 1 0 4 1 0 4 1 0 4

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 1 6 1 6 1 6

R o t o r  In n e r  D ia m e t e r  [m m ] 7 3 7 3 7 3

W e ig h t  [g ] 2 7 4 2 7 4 2 7 4

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 2 0 2 2 0 2 2 0

R o t o r  W e ig h t  [g ] 5 4 5 4 5 4

R o t o r  In e r t ia  [k g  m m 2 ] 8 2 8 2 8 2

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 9 0 4 3 0 6 4 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 9 8 0 1 9 0 0 3 9 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 8 0 0 1 7 6 0 3 6 8 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 6 2 0 2 6 2 0 2 6 2 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 2 .4 2 .4 2 .4

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .4 1 1 .4 1 1 .4 1

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 5 .7 5 .7 5 .7

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 9 .9 9 .9 9 .9

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 2 1 4 1 8 2

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .4 6 5 0 .2 3 3 0 .1 1 6

To r q u e  C o n s t a n t  [N m /A ] 0 .3 9 8 0 .1 9 9 0 .0 9 9 5

L in e  R e s is t a n c e  [O h m ] 1 .5 4 0 .3 8 5 0 .0 9 6 1

L in e  In d u c t a n c e  [H ] 1 .1 6 0 .2 9 0 .0 7 2 4

d  A x is  In d u c t a n c e  [m H ] 1 .5 0 .3 7 5 0 .0 9 3 8

q  A x is  In d u c t a n c e  [m H ] 1 .9 8 0 .4 9 4 0 .1 2 3

T im e  C o n s t a n t  [m s ] 0 .7 5 3 0 .7 5 3 0 .7 5 3

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 3 2 P 3 6 N 3 2 P 3 6 N 3 2 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .3 7 0 .3 7 0 .3 7

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-40- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 0 4  S p e c i fi c a t i o n   F 1 0 4 -1 3

T y p e
F 1 0 4 -1 3

K V 1 3 K V 2 5 K V 5 0

S t a t o r  D ia m e t e r  [m m ] 1 0 4 1 0 4 1 0 4

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 1 2 1 2 1

R o t o r  In n e r  D ia m e t e r  [m m ] 7 3 7 3 7 3

W e ig h t  [g ] 4 1 0 4 1 0 4 1 0

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 3 2 1 3 2 1 3 2 1

R o t o r  W e ig h t  [g ] 8 9 8 9 8 9

R o t o r  In e r t ia  [k g  m m 2 ] 1 3 2 1 3 2 1 3 2

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 8 0 4 2 0 8 9 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 6 0 0 1 2 0 0 2 4 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 4 6 0 1 0 5 0 2 2 4 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 6 2 0 2 6 2 0 2 6 2 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 3 .8 3 .8 3 .8

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 2 .3 2 .3 2 .3

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 9 .2 9 .2 9 .2

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 1 6 1 6 1 6

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 1 3 2 5 5 1

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .7 5 6 0 .3 7 8 0 .1 8 9

To r q u e  C o n s t a n t  [N m /A ] 0 .6 4 5 0 .3 2 2 0 .1 6 1

L in e  R e s is t a n c e  [O h m ] 1 .9 9 0 .4 9 8 0 .1 2 4

L in e  In d u c t a n c e  [H ] 1 .8 3 0 .4 5 7 0 .1 1 4

d  A x is  In d u c t a n c e  [m H ] 2 .3 6 0 .5 8 9 0 .1 4 7

q  A x is  In d u c t a n c e  [m H ] 3 .1 3 0 .7 8 2 0 .1 9 6

T im e  C o n s t a n t  [m s ] 0 .9 1 8 0 .9 1 8 0 .9 1 8

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 3 2 P 3 6 N 3 2 P 3 6 N 3 2 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .5 2 7 0 .5 2 7 0 .5 2 7

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-41-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 0 4  S p e c i fi c a t i o n   F 1 0 4 -2 6

T y p e
F 1 0 4 -2 6

K V 6 K V 1 3 K V 2 5

S t a t o r  D ia m e t e r  [m m ] 1 0 4 1 0 4 1 0 4

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 3 4 3 4 3 4

R o t o r  In n e r  D ia m e t e r  [m m ] 7 3 7 3 7 3

W e ig h t  [g ] 7 6 4 7 6 4 7 6 4

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 5 8 5 5 8 5 5 8 5

R o t o r  W e ig h t  [g ] 1 7 9 1 7 9 1 7 9

R o t o r  In e r t ia  [k g  m m 2 ] 2 6 5 2 6 5 2 6 5

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 5 0 3 9 0 8 6 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 3 0 0 6 0 0 1 2 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 9 0 4 9 0 1 0 8 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 6 2 0 2 6 2 0 2 6 2 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 7 .6 7 .6 7 .6

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 4 .6 4 .6 4 .6

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 1 8 .4 1 8 .4 1 8 .4

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 3 2 3 2 3 2

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .4 1 6 .8

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 2 5 1 0 .1

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .5 2 1 4 2 .1

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 4 2 .1 8 4 .1

K V  C o n s t a n t  [r p m /V ] 6 1 3 2 5

B a c k  E M F  C o n s t a n t  [V s /r a d ] 1 .5 1 0 .7 5 6 0 .3 7 8

To r q u e  C o n s t a n t  [N m /A ] 1 .2 9 0 .6 4 3 0 .3 2 2

L in e  R e s is t a n c e  [O h m ] 3 .1 7 0 .7 9 2 0 .1 9 8

L in e  In d u c t a n c e  [H ] 3 .5 7 0 .8 9 2 0 .2 2 3

d  A x is  In d u c t a n c e  [m H ] 4 .5 8 1 .1 5 0 .2 8 6

q  A x is  In d u c t a n c e  [m H ] 6 .1 2 1 .5 3 0 .3 8 3

T im e  C o n s t a n t  [m s ] 1 .1 3 1 .1 3 1 .1 3

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 3 2 P 3 6 N 3 2 P 3 6 N 3 2 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .8 3 4 0 .8 3 4 0 .8 3 4

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-42- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 0 4 -0 8 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -0 8 -K V 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -0 8 -K V 2 0

F 1 0 4 -0 8 -K V 4 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -0 8 -K V 4 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -0 8 -K V 4 0



P A N  M O T O R

-43-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 0 4 -0 8 -K V 8 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -0 8 -K V 8 0   T o r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -0 8 -K V 8 0

F 1 0 4 -1 3 -K V 1 3  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -1 3 -K V 1 3   T o r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -1 3 -K V 1 3



-44- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 0 4 -1 3 -K V 2 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -1 3 -K V 2 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -1 3 -K V 2 5

F 1 0 4 -1 3 -K V 5 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -1 3 -K V 5 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -1 3 -K V 5 0



P A N  M O T O R

-45-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 0 4 -2 6 -K V 6  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -2 6 -K V 6  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -2 6 -K V 6

F 1 0 4 -2 6 -K V 1 3  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -2 6 -K V 1 3  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -2 6 -K V 1 3



-46- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 0 4 -2 6 -K V 2 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 0 4 -2 6 -K V 2 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 0 4 -2 6 -K V 2 5



P A N  M O T O R

-47-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 1 5  S p e c i fi c a t i o n   F 1 1 5 -0 8

T y p e
F 1 1 5 -0 8

K V 1 5 K V 3 0 K V 6 5

S t a t o r  D ia m e t e r  [m m ] 1 1 5 1 1 5 1 1 5

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 1 6 1 6 1 6

R o t o r  In n e r  D ia m e t e r  [m m ] 8 3 .5 8 3 .5 8 3 .5

W e ig h t  [g ] 3 0 9 3 0 9 3 0 9

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 2 4 6 2 4 6 2 4 6

R o t o r  W e ig h t  [g ] 6 3 6 3 6 3

R o t o r  In e r t ia  [k g  m m 2 ] 1 2 0 1 2 0 1 2 0

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 9 0 4 4 0 6 7 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 7 6 0 1 5 0 0 3 0 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 6 2 0 1 3 6 0 2 8 6 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 1 0 0 2 1 0 0 2 1 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 3 .1 3 .1 3 .1

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 1 .8 4 1 .8 4 1 .8 4

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 7 .5 7 .5 7 .5

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 1 3 .5 1 3 .5 1 3 .5

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .5 1 7

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 5 5 .1 1 0 .2

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .6 2 1 .2 4 2 .4

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 .2 4 2 .4 8 4 .9

K V  C o n s t a n t  [r p m /V ] 1 6 3 2 6 4

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .5 9 6 0 .2 9 8 0 .1 4 9

To r q u e  C o n s t a n t  [N m /A ] 0 .5 1 3 0 .2 5 7 0 .1 2 8

L in e  R e s is t a n c e  [O h m ] 1 .6 1 0 .4 0 3 0 .1 0 1

L in e  In d u c t a n c e  [H ] 1 .3 3 0 .3 3 2 0 .0 8 3

d  A x is  In d u c t a n c e  [m H ] 1 .9 3 0 .4 8 2 0 .1 2 1

q  A x is  In d u c t a n c e  [m H ] 2 .0 5 0 .5 1 4 0 .1 2 8

T im e  C o n s t a n t  [m s ] 0 .8 2 4 0 .8 2 4 0 .8 2 4

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 4 0 P 3 6 N 4 0 P 3 6 N 4 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .4 6 7 0 .4 6 7 0 .4 6 7

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-48- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 1 5  S p e c i fi c a t i o n   F 1 1 5 -1 3

T y p e
F 1 1 5 -1 3

K V 1 0 K V 2 0 K V 4 0

S t a t o r  D ia m e t e r  [m m ] 1 1 5 1 1 5 1 1 5

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 1 2 1 2 1

R o t o r  In n e r  D ia m e t e r  [m m ] 8 3 .5 8 3 .5 8 3 .5

W e ig h t  [g ] 4 6 3 4 6 3 4 6 3

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 3 6 1 3 6 1 3 6 1

R o t o r  W e ig h t  [g ] 1 0 2 1 0 2 1 0 2

R o t o r  In e r t ia  [k g  m m 2 ] 1 9 6 1 9 6 1 9 6

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 8 0 4 2 0 9 1 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 4 7 0 9 4 0 1 8 0 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 3 6 0 8 2 0 1 7 4 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 1 0 0 2 1 0 0 2 1 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 5 5 5

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 3 3 3

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 1 2 .2 1 2 .2 1 2 .2

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 2 2 2 2 2 2

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .5 1 7

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 5 5 .1 1 0 .2

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .6 2 1 .2 4 2 .4

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 .2 4 2 .4 8 4 .9

K V  C o n s t a n t  [r p m /V ] 1 0 2 0 3 9

B a c k  E M F  C o n s t a n t  [V s /r a d ] 0 .9 6 8 0 .4 8 4 0 .2 4 2

To r q u e  C o n s t a n t  [N m /A ] 0 .8 3 4 0 .4 1 7 0 .2 0 8

L in e  R e s is t a n c e  [O h m ] 2 .0 7 0 .5 1 7 0 .1 2 9

L in e  In d u c t a n c e  [H ] 2 .0 9 0 .5 2 2 0 .1 3

d  A x is  In d u c t a n c e  [m H ] 3 .0 3 0 .7 5 8 0 .1 8 9

q  A x is  In d u c t a n c e  [m H ] 3 .2 3 0 .8 0 8 0 .2 0 2

T im e  C o n s t a n t  [m s ] 1 .0 1 1 .0 1 1 .0 1

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 4 0 P 3 6 N 4 0 P 3 6 N 4 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 0 .6 6 9 0 .6 6 9 0 .6 6 9

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



P A N  M O T O R

-49-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 1 5  S p e c i fi c a t i o n   F 1 1 5 -2 6

T y p e
F 1 1 5 -2 6

K V 5 K V 1 0 K V 2 0

S t a t o r  D ia m e t e r  [m m ] 1 1 5 1 1 5 1 1 5

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 3 4 3 4 3 4

R o t o r  In n e r  D ia m e t e r  [m m ] 8 3 .5 8 3 .5 8 3 .5

W e ig h t  [g ] 8 6 3 8 6 3 8 6 3

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 6 5 9 6 5 9 6 5 9

R o t o r  W e ig h t  [g ] 2 0 4 2 0 4 2 0 4

R o t o r  In e r t ia  [k g  m m 2 ] 3 9 2 3 9 2 3 9 2

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 1 2 -1 0 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 5 0 3 9 0 8 8 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 2 3 0 4 7 0 9 4 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 5 0 3 8 0 8 4 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 2 1 0 0 2 1 0 0 2 1 0 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 1 0 1 0 1 0

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 6 6 6

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 2 4 .4 2 4 .4 2 4 .4

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 4 4 4 4 4 4

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .5 1 7

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 5 5 .1 1 0 .2

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .6 2 1 .2 4 2 .4

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 .2 4 2 .4 8 4 .9

K V  C o n s t a n t  [r p m /V ] 5 1 0 2 0

B a c k  E M F  C o n s t a n t  [V s /r a d ] 1 .9 4 0 .9 6 8 0 .4 8 4

To r q u e  C o n s t a n t  [N m /A ] 1 .6 7 0 .8 3 4 0 .4 1 7

L in e  R e s is t a n c e  [O h m ] 3 .2 6 0 .8 1 4 0 .2 0 4

L in e  In d u c t a n c e  [H ] 4 .0 6 1 .0 2 0 .2 5 4

d  A x is  In d u c t a n c e  [m H ] 5 .8 9 1 .4 7 0 .3 6 8

q  A x is  In d u c t a n c e  [m H ] 6 .3 1 .5 7 0 .3 9 4

T im e  C o n s t a n t  [m s ] 1 .2 5 1 .2 5 1 .2 5

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 3 6 N 4 0 P 3 6 N 4 0 P 3 6 N 4 0 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 1 .0 7 1 .0 7 1 .0 7

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-50- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 1 5 -0 8 -K V 1 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -0 8 -K V 1 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -0 8 -K V 1 5

F 1 1 5 -0 8 -K V 3 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -0 8 -K V 3 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -0 8 -K V 3 0



P A N  M O T O R

-51-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 1 5 -0 8 -K V 6 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -0 8 -K V 6 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -0 8 -K V 6 5

F 1 1 5 -1 3 -K V 1 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -1 3 -K V 1 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -1 3 -K V 1 0



-52- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 1 5 -1 3 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -1 3 -K V 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -1 3 -K V 2 0

F 1 1 5 -1 3 -K V 4 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -1 3 -K V 4 0   T o r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -1 3 -K V 4 0



P A N  M O T O R

-53-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 1 5 -2 6 -K V 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -2 6 -K V 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -2 6 -K V 1 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -2 6 -K V 1 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 1 5 -2 6 -K V 5

F 1 1 5 -2 6 -K V 1 0



-54- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 1 5 -2 6 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 1 5 -2 6 -2 0   T o r q u e  - c u r r e n t  c u r v e  (T -i  c u r v e )  (a t  2 5 °C ) 

F 1 1 5 -2 6 -K V 2 0



P A N  M O T O R

-55-2 D /3 D  d r a w in g s   a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 3 0  S p e c i fi c a t i o n   F 1 3 0 -1 6

T y p e
F 1 3 0 -1 6

K V 5 K V 1 0 K V 2 0

S t a t o r  D ia m e t e r  [m m ] 1 3 0 1 3 0 1 3 0

S t a t o r  A x ia l  L e n g t h  (E x c l. C a b le ) [m m ] 2 4 .5 2 4 .5 2 4 .5

R o t o r  In n e r  D ia m e t e r  [m m ] 9 3 9 3 9 3

W e ig h t  [g ] 7 4 5 7 4 5 7 4 5

S t a t o r  W e ig h t  (E x c l. C a b le ) [g ] 5 9 1 5 9 1 5 9 1

R o t o r  W e ig h t  [g ] 1 5 4 1 5 4 1 5 4

R o t o r  In e r t ia  [k g  m m 2 ] 3 6 4 3 6 4 3 6 4

D C  D r iv e  V o lt a g e  (T y p ic a l) [V ] 1 2 -1 2 0  (4 8 ) 1 2 -1 2 0  (4 8 ) 1 2 -1 2 0  (4 8 ) 

R a t e d  O u t p u t  P o w e r  @  T y p ic a l  V o lt a g e  [W ] 1 3 0 3 6 0 8 3 0

N o  L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 2 2 0 4 5 0 9 1 0

L o a d  S p e e d  @  T y p ic a l  V o lt a g e  [r p m ] 1 2 0 3 4 0 7 6 0

C o n t in u o u s  M e c h a n ic a l  S p e e d  L im it  [r p m ] 1 6 1 0 1 6 1 0 1 6 1 0

R a t e d  To r q u e  (1 0 5 °C  T e m p . R is e ) [N m ] 1 0 .4 1 0 .4 1 0 .4

R a t e d  To r q u e  (5 5 °C  T e m p . R is e ) [N m ] 6 .2 6 .2 6 .2

R a t e d  To r q u e  (L a s t in g  1 0 s ) [N m ] 2 2 .8 2 2 .8 2 2 .8

R a t e d  To r q u e  (L a s t in g  2 s ) [N m ] 3 4 .2 3 4 .2 3 4 .2

R a t e d  R M S  C u r r e n t  (1 0 5 °C  T e m p . R is e ) [A ] 4 .2 8 .5 1 7

R a t e d  R M S  C u r r e n t  (5 5 °C  T e m p . R is e ) [A ] 2 .5 5 5 .1 1 0 .2

P e a k  R M S  C u r r e n t  (L a s t in g  1 0 s ) [A ] 1 0 .6 2 1 .2 4 2 .4

P e a k  R M S  C u r r e n t  (L a s t in g  2 s ) [A ] 2 1 .2 4 2 .4 8 4 .9

K V  C o n s t a n t  [r p m /V ] 5 1 0 1 9

B a c k  E M F  C o n s t a n t  [V s /r a d ] 2 .0 1 1 0 .5 0 2

To r q u e  C o n s t a n t  [N m /A ] 1 .7 3 0 .8 6 4 0 .4 3 2

L in e  R e s is t a n c e  [O h m ] 3 .8 3 0 .9 5 7 0 .2 3 9

L in e  In d u c t a n c e  [H ] 5 .4 1 1 .3 5 0 .3 3 8

d  A x is  In d u c t a n c e  [m H ] 7 .2 8 1 .8 2 0 .4 5 5

q  A x is  In d u c t a n c e  [m H ] 8 .9 6 2 .2 4 0 .5 6

T im e  C o n s t a n t  [m s ] 1 .4 1 1 .4 1 1 .4 1

W in d in g  C o n n e c t io n Δ Δ Δ

P o le s  [S t a t o r  N  R o t o r  P ] 4 8 N 5 2 P 4 8 N 5 2 P 4 8 N 5 2 P

M o t o r  C o n s t a n t  [N m /s q r t  (W ) ] 1 .0 2 1 .0 2 1 .0 2

M a x . W in d in g  T e m p e r a t u r e  [°C ] 1 3 0 1 3 0 1 3 0

O p e r a t in g  A m b ie n t  T e m p e r a t u r e  [°C ] -2 0  t o  5 0 -2 0  t o  5 0 -2 0  t o  5 0



-56- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S p e c i fi c a t i o n s

F 1 3 0 -1 6 -K V 5  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 3 0 -1 6 -K V 5  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 3 0 -1 6 -K V 5

F 1 3 0 -1 6 -K V 1 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 3 0 -1 6 -K V 1 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 3 0 -1 6 -K V 1 0



P A N  M O T O R

-57-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

F 1 3 0 -1 6 -K V 2 0  O p e r a t io n  P e r fo rm a n c e  C h a r t  (a t  4 8 V  D C ) F 1 3 0 -1 6 -K V 2 0  To r q u e -C u r r e n t  C u r v e  @25℃  ( T -i  c u r v e ) 

F 1 3 0 -1 6 -K V 2 0



     S i z e s  a n d  T o l e r a n c e s

-58- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

S i z e s  a n d  T o l e r a n c e s

Stator
R
otor



P A N  M O T O R

-59-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

50.00 8.00 34.00 1.20 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.039, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

16.50 3.00 33.50 28.50 8.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.021) ±0.05

F 5 0 -0 8

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

50.00 13.00 34.00 1.20 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.039, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 

F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

21.50 3.00 33.50 28.50 13.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.021) ±0.05

F 5 0 -1 3



     S i z e s  a n d  T o l e r a n c e s

-60- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

60.00 8.00 43.00 1.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 

F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

16.50 3.00 42.50 36.00 8.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05

F 6 0 -0 8

F 6 0 -1 3
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

60.00 13.00 43.00 1.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 

F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

21.50 3.00 42.50 36.00 13.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05



P A N  M O T O R

-61-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

60.00 26.00 43.00 1.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

34.50 3.00 42.50 36.00 26.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05

F 6 0 -2 6

F 6 9 -1 0
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

69.00 10.00 48.60 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

18.50 3.00 48.10 42.00 10.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05



     S i z e s  a n d  T o l e r a n c e s

-62- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

69.00 18.00 48.60 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

26.50 3.00 48.10 42.00 18.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05

F 6 9 -1 8

F 7 6 -1 0
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

76.00 10.00 54.80 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

18.50 3.00 54.10 48.00 10.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05



P A N  M O T O R

-63-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

76.00 17.00 54.80 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

25.50 3.00 54.10 48.00 17.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05

F 7 6 -1 7

F 7 6 -2 0
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

76.00 20.00 54.80 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.046, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

28.50 3.00 54.10 48.00 20.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.025) ±0.05



     S i z e s  a n d  T o l e r a n c e s

-64- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

85.00 13.00 65.60 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

21.50 3.00 64.90 58.50 13.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.030) ±0.05

F 8 5 -1 3

F 8 5 -1 8
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

85.00 18.00 65.60 2.00 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.031  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

26.50 3.00 64.90 58.50 18.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.030) ±0.05



P A N  M O T O R

-65-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

104.00 8.00 81.40 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

16.50 3.00 80.70 73.00 8.00 

f  T o le r a n c e g  To le r a n c e h  T o le r a n c e i  T o le r a n c e j  T o le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.030) ±0.05

F 1 0 4 -0 8

F 1 0 4 -1 3
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

104.00 13.00 81.40 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

21.50 3.00 80.70 73.00 13.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.030) ±0.05



     S i z e s  a n d  T o l e r a n c e s

-66- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

104.00 26.00 81.40 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

34.50 3.00 80.70 73.00 26.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.030) ±0.05

F 1 0 4 -2 6

F 1 1 5 -0 8
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

115.00 8.00 92.00 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

16.50 3.00 91.30 83.50 8.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.035) ±0.05



P A N  M O T O R

-67-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

115.00 13.00 92.00 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

21.50 3.00 91.30 83.50 13.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.035) ±0.05

F 1 1 5 -1 3

F 1 1 5 -2 6
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

115.00 26.00 92.00 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.054, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

34.50 3.00 91.30 83.50 26.00 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.035) ±0.05



     S i z e s  a n d  T o l e r a n c e s

-68- V e r s io n : F S -2 0 2 3 0 7 2 7 -E N G

F 1 3 0 -1 6
A  S t a t o r  O u t e r  
D ia m e t e r

B  S t a t o r  C o r e  A x ia l  
L e n g t h

C  S t a t o r  In n e r  
D ia m e t e r

D  S h o u ld e r  
D is t a n c e

E  E n d in g  A x ia l  
L e n g t h  C a b le  S id e

130.00 16.30 102.20 2.50 5.50 

a  To le r a n c e b  To le r a n c e c  To le r a n c e d  To le r a n c e e  To le r a n c e

h8 (-0.063, 0) ±0.20 ±0.037  ±0.50  (-0.5, 0) 
F  S t a t o r  A x ia l  
L e n g t h

G  E n d in g  A x ia l  
L e n g t h  O t h e r  S id e

H  R o t o r  O u t e r  
D ia m e t e r

I  R o t o r  In n e r  
D ia m e t e r

J  R o t o r  A x ia l  
L e n g t h

24.80 3.00 101.50 93.00 16.30 

f  To le r a n c e g  To le r a n c e h  To le r a n c e i  To le r a n c e j  To le r a n c e

(-1, 0) ±0.50 ±0.040 H7 (0, +0.035) ±0.05



P A N  M O T O R

-69-2 D /3 D  d r a w in g s  a t  t h e  e n d  o f  t h e  d o c u m e n t

U p d a t e  L o g

D a t a  U p d a t e  D a t e [2 0 2 3 -0 7 -2 7 ]
F S -2 0 2 3 0 4 2 6  U p d a t e d : C r e a t io n  o f  t h e  D o c u m e n t . 
F S -2 0 2 3 0 5 2 3  U p d a t e d : A d d i t io n  o f  N T C /P T C /0 0 0  in  t h e  N o m e n c la t u r e . 
F S -2 0 2 3 0 6 0 7  u p d a t e d : C o m p a r e d  t o  F S -2 0 2 3 0 5 2 3 , a d d t io n  o f  t h e  t y p e  F 1 1 5 -2 6 -K V 5 , F 1 1 5 -2 6 -
K V 1 0  a n d  F 1 1 5 -2 6 -K V 2 0  . 
F S -2 0 2 3 0 7 0 7  u p d a t e d : C o m p a r e d  t o  F S -2 0 2 3 0 6 0 7 ,  t h e  d a t a  f o r   H  r o t o r  o u t e r  d ia m e t e r  t y p e  o f  
F 7 6 ,F 8 5 ,F 1 0 4 ,F 1 1 5  a n d  F 1 3 0  h a v e  b e e n  a d ju s t e d .
F S -2 0 2 3 0 7 2 7  U p d a t e d :  C o m p a r e d  t o  F S -2 0 2 3 0 7 0 7 ,  t h e  d a t a  f o r  d  To le r a n c e ,g  To le r a n c e ,a n d  G  
E n d in g  A x ia l  L e n g t h  O t h e r  S id e  o f  F  s e r ie s  h a v e  b e e n  a d ju s t e d .
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