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CONNECTIONS BOSCH DR IVE

TECHNICAL  DETAILS

BOSCH t rans i s to r  amp l i f i e r s  o f  t he  TR 15  se r ies  a re  ava i l ab l -e
as  2 ,  3  o r  4  ax i s  un i t s  i n  2  power  ve rs i ons .

a) POWER MODULE

nomina l  cu r ren t ,  w i t hou t  ven t i l a t o r
nom ina l  cu r ren t ,  w i t h  ven t l l a t o r
peak  cu r ren t ,  w i t hou t  ven t i l a t o r
peak  cu r ren t ,  w i t h  ven t i l a t o r

Max .  DC ou tpu t  vo l t age  :  140  V  o r  230  V  +  LO %

Connec t i ng  vo l t age  w i t h  AC  supp l y :
140V-  ve rs i on  :  3  x  60 /104  V ,  +10%
230  V  -  ve r s  j - on  :  3  x  96  / 165  V ,  +  7O  %

Connec t i ng  vo l t age  w i t h  DC supp l y  ( e .g .  ba t t e r y ) :

15  A
25A
30A
50A

140  V  -  ve r s i on
230  V  -  ve r s i on

Form factor

Cyc le  f requency

b) REGULATOR MODULE

Cur ren t  supp ly

DC output  vo l tage

Speed command va lue 1

Speed command va lue 2

150 vDC + lo%
24A v DC l ro  %
1 .005

200  Hz  to  10  K I l z ,  depend ing  on
ope ra t i ng  cond i t i ons

v ia  sw i t ch ing  power  supp ly  f rom
the DC 1 ink

+  15  V ,  s t ab le ,  5  30  mA

0  V  t o  +  10  V ,  ad jus tab le  by  i npu t
a t t enua to r  t o  0V  +5V

0  V  t o  +  10  V ,  f i xed

o  encoder  :  DC tacho  genera to r

o  i npu t  vo l t age :  max  .  +  75  Y

o  se t t i ng  range  o f  i npu t  amp l i f i e r :
60 7o to 760 %

Aux i l i a r y  i npu t s :  o  ax  j . s  a I l ow ,  H  =  +  24  V  DC

o +  24  V  DC p rov ided  ex te rna l l y  as
supp ly  fo r  f au l t  d i sp lays

Aux i l i a r y  ou tpu t s :  o  r eady  t o  r un  (BTB) ,  H  =  +  24VDC ,
max.  load 50 mA

o  l 2 f ,  H=  +24VDC,  max .  50  mA

o  l l l  ,  OV  to  +10V ,  max .  5  mA

c) PROTECTIVE FttNCTIoNS (FAULT DISPLAYS VIA RED L E Ds)

12 t  mon i t o r i ng
Tacho  mon i t o r i ng  (  i n t e r rup t i on ,  sho r t  c i r cu i t  )
Under -vo l tage
Over-vo 1 t  age
Dr i ve r  mon i t o r i ng  (ove r - cu r ren t )

1
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CONNECTIONS BOSCH DR IVE

d)  VENTTLATTON

Bas  i c  ve rs  i on

Add .  equ ipmen t

se l f - ven t i l a t i on

fo r ced  ven t i l a t i on  by  a
ven t i  l a t o r  assemb ly

ven t i l a t o r s  :  2  ax i a l  f ans

connec t i ng  vo l t age  :  L -230  Y
7-715 V

cu r ren t  i n t ake  :  app rox .  0  . 2
app rox .  0 .  3

de l i ve r y  e f f i c i ency :  app rox .

o

o or

A for  230 Y
5  A  fo r  115  V

3oo  m3 /  h

e)  OPERATING CONDITIONS

Maximum ambient  temperature  :  fo r  operat ion:  _
-25oe ,  t o  +45oC

fo r  t r anspo r t  and  s to rage :
-  25oC  to  +  85  oC

Opera t i ona l  he igh t  above  sea  l eve I :  max .  1000m

Pro tec t i on  s tanda rd  IP ) )  t o  D IN  40050  and  IEC  \44

Admiss ib l e  hum id i t y :  c l ass  F  t o  D IN  40040

When  f i t t i ng  t he  amp l i f i e r  i t  mus t  be  ensu red  t ha t  t he
a i r f l ow  th rough  the  power  modu le  i s  no t  impa i red  by
any  o the r  dev i ces

Chokes  and  t rans fo rmers  mus t  be  l oca ted  a t  a  d i s tance
> 300 rnm be l -ow the arnp l i f  ie r

The  amp l i f i e r s  mus t  be  f i t t ed  i n to  cab ine t s  t o  s tanda rd
IP54  o r  IP44  w i t h  dus t  f i l t e r s  i n  f r on t  o f  a i r  i n l - e t s  and
ou t  l e t s  .

I f  necessa ry  f o r ced  ven t i l a t i on  i s  t o  be  p rov ided  t o
e l im ina te  t he  d i ss i pa t i on  l oss  f r om the  cab ine t .

D i ss i pa t i on  l oss :  app rox .  5% o f  t he  nom ina l  power

f)  KEY TO TYPE NOTATION (example)

TR 15 4A 230 V

nomina l  ou tpu t  vo l t age :  230  V

4 axes

nomina l  cu r ren t  ( se l f - ven t i l a t ed )

t r ans i s to r  amp l i f i e r

2
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26o,

The mount ing  brackets  can be
f i t ted  fo r  e i ther  f ron t  o r
rear  nnunt i  ng .

CONNECTIONS

r  R  15  /  25 DIMENSION DRAWING

BOSCH DRIVE

CLEARANCE ABOVE VEI{T I LATORS
I \ l IN .  100  mm
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T<2il.9r;,2

VENTI LATOR
ASSEMBLY

I
I
Ir

Usi:*

485

CONNECT I ON
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CONNECTIONS

CONNECTION D IAGRAM

SW = command value

BTB = ready to run

FG =  enab le

BOSCH DR IVE
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CONTROL CONNECTIONS

Func t i on  and  ax i s  r e l a ted  t e rm ina l -  s t r i ps  a re
p rov ided  a  t he  unde r - s i de  o f  t he  amp l i f i e r  f o r
t he  connec t  i on  o f  t he  con t ro l -  s  i gna l s  .

COI{NECTIONS

\a no
/ t  v l t

Y 1 n
l \  I v

BOSCH DRIVE

ou tpu t  +  15  V ,  s t ab le

ou tpu t  "Ready"  (  BTB )

i npu t  +24Y ,  ex te rna l

command  1  (SW1)  &  command  2  (SWz)
for  axes 1  to  4

enab le  (FG)  f o r  axes  1  t o  4

tacho  axes  1  to  4

ou tpu t  l 2 t  axes  1  t o  4

ou tpu t  l t  I  axes  1  to  4

inpu t  Mred  axes  1  to  4

x11 ,  x2 \ , x31 ,  X41

xrz ,  x22

o

o

o

o

o

,  x32  ,  X42  o

o

o

o

In  t he  f o l l ow ing  t ex t
be  re fe r red  t o  i n  t he

ex amp 1e.:

a x i s  r e l a t e d  c o n n e c t o r s  w i l l
f o l l o w i n g  n o t a t i o n :

x

t  e rm i  n  a l

f u n c t  i  o n

re  I  evan t

g e n e r a l
p l u g - i n

number

(e .g .  1  3  S t v

ax i s  ( . e .g .  1

no ta t  i on  fo r
connec to r

FG)

1s t  ax i s  )

+

4

6
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C()NNECTIONS

X09 :  +15V VOLTAGE SUPPLY

BOSCH DR IVE

At  connec to r  X09 .  1  and  2
the re  a re  +  15  V  and  -  15  \ I

4 3 0 r n A  A v a i l a b l e .
M a x .  l o a d :  3 0  m A  e a c h

F u n c t i o n  :  v o l t a g e  s u p p l y
fo r  command va lue
g e n e r a t  i o n  e t c  .

COMMAND CONNECTION:

Use  tw is ted ,  sc reened
2-co te  cab le  on l y .
The screen must  on ly  be
connec ted  on  one  s i de ,
e i ther  a t  the eommand
ou tpu t  o r  a t  X .  x l  .  3  on
the  amp l i f i e r .
Bo th  i npu ts  a re  des igned
as  d i f f e ren t i a l  i npu t s .

, ' 's I

. , , ;x09

x10

8 T B  2 1 V , < 5 0  m A

i f ' 2 rV  
e re rn

At  X10 .1  t he  "Ready "  s i gna l  (BTB)  i s  ou tpu t .  The  s i gna l  has
+  24  Y  l eve l  when  none  o f  t he  mon i to r i ng  func t i ons  have  been
t r i gge red .  I f  one  i s  t r i gge red  t he  s i gna l  immed ia te l y  goes  t o
0  V  I eve l .
D i sp lay  v ia  g reen  LEDs  on  the  "Power  Supp ly "  boa rd .
The  "BTB"  s igna l  mus t  be  i nco rpo ra ted  i n to  the  ho ld -on
c i r cu i t  o f  "E .  STOP" .

X10 .3  se rves  f o r  t he  connec t i on  o f  +  24Y  f r om an  ex te rna l
supp l y  ( e .g .  24V  power  supp l y  i n  t he  i n te r f ace  cab ine t ) .
Th i s  w i l l  ensu re  tha t  any  ac t i ve  fau l t  d i sp lays  ( red  LEDs
on  the  "Power  Supp ly "  boa rd )  w i l l  be  ma in ta ined  i n  the
even t  o f  an  "E  STOP"  cond i t i on ,  when  the  supp ly  to  the
amp l i f i e r  i s  cu t  acc .  t o  t he  connec t i on  i ns t r uc t i ons .

X11 , XzL, X31 , X4L : COMMAND VALIIES CSW) , ENABLE (FG)

0 v

i ' \
\ l

x11
(x21)
(x311
{x(1)

- r t l

;  :  s w l

-  ( . 1

, , swz+ t -  |

i 5  r E r l

7
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ON

OFF
ON

OFF
ON

OFF

0

CONNECTIONS BOSCH DR IVE

The command vo l tage,  which is  used,  must  be ear thed a t  the
command  ou tpu t .  The  vo l tage  re la t rng  to  g round  po ten t i a l
shou ld  no t  exceed  +  1  V  i n  o rde r  no t  t o  impa i r  t he  regu la t i ng
accu racy  .

ampl t l i  er command vo ' l tage
r ' -  - -

xt ' ;
i x 2 1 t
( x31 )
{ x 4 1 ) ,  or tput  f i  I  ter

The ground connect ion o f  the command output  must  be good
enough  to  ensu re  tha t  t he  max imum admiss ib le  d i f f e rence
in  po ten t i a l  i s  no t  exceeded ,  even  du r i ng  sw i t ch ing
opera t i ons  i n  t he  ma ins  supp ly .  The  g round  connec t i on  o f  t he
command  ou tpu t  and  the  g round  connec t i on  o f  t he  amp l i f i e r
mus t  bo th  be  connec ted  to  the  cen t ra l  g round  busbar  a t
t he  same  p lace  i n  t he  i n te r f ace  cab ine t .

ENABLE ( FG)

When  the  un l t  i s  ready  to  run  the re  i s  +  24  Y  ava i l ab le
a t  t e rm .  X .  x1  . 6 .  I t  i s  adv i sab le  t o  connec t  a  po ten t i a l -
f r ee  con tac t  be tween  X .x1 .6  and  X . x1 .8  t o  enab le  t he  un i t
when  i t  c l oses .  O the r  cond i t i ons  can  be  i nc l uded  i n  t he
enab le  c i r cu i t r y  ( c l amp ing ,  o i 1  pump  e t c .  ) .
I f  t he re  i s  no  +  24Y  ava i - l ab le  a t  X . x1 .8  ope ra t i on  o f  t he
un i t  i s  i nh ib i t ed .

CLAMPING

Wi th  ax i s  c lamp ing  the  enab le  mus t  be  sw i t ched  o f f  once
the  ax i s  has  been  c lamped ,  so  tha t  t he  amp l i f i e r  does  no t
work agai-nst the clamping.

The d iagram be low shows the swi tch ing sequence for  command,
c l amp ing  and  enab le  ,  s i gna l s .

travel
i  ns t ruct i  on
cl  amPi ng

comman d

enab l  e

Ena.ble should never be
switched off during nornal
drive olreration, since the
rmtor weuld othenrise not be
decelerated under contrcl.

Exception: "E. STOP"

In this case the enable
signal nn:st be switched
off inmediately. It rnu,st
be ensured that the a><is
is stopped by a brake or
by short-circuit braking.

tJ
L t ime un t i l

c l  amps are

iJtt.ErHf;Fl
Lti re unti I axi s

i s  s t a t r ona ry

8

open

ax i  s
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x12 ,  x22  ,  X32  ,  x42 :  TACHO , Mred ,
,

,  T "  x t

,2r x l

t l l

Hred

x12

l x?z l
(  x  iz )

lx  qz)

TACHO CONNECTION

I4 l i t h  respec t  t o  t he  cab le  the  same app l i es  as  fo r  t he
command  eonnec t i on .  The  sc reen  mus t  on l y  be  connec ted
to  X . x2 .6  on  t he  amp l i f  i e r .  On  t he  t acho  s i de  t he  sc reen
mus t  be  i nsu la ted .  The  sc reen  mus t  a lways  be  rou ted
separa te l y  .  I  n te rmed ia ry  connec t  j - ons  mus t  t he re f  o re
a lways  be  3 -po le .

r  ^ MONITORING
A

f  n  order  to  moni tor  the armature  cur rent  (  e .g .  fo r  a  neasur ing
dev i ce  i n  t he  ope ra t i ng  pane l )  t he re  i s  a  DC vo l t age
ava i l ab le  a t  X . x2 .2 ,  wh i ch  i s  p ropo r t i ona l  t o  t he
norma l i sed  mo to r  cu r ren t .  The  vo l tage  fo r  t he  max imum

l r l

admiss ib l e  mo to r  cu r ren t  i s  +  10  V .
f n te rna l  r es i s t ance  o f  t he  measu r i ng  dev i ce :

CURRENT LIMITATION T2 x t

Once  t he  cu r ren t  l im i t  12  x t  has  been  exceeded
w i l l  be  +  24  Y  ava i l ab le  a t  X . x2 .1  .
(The  s igna l  can  be  used  fo r  an  ex te rna l  d i sp lay
ope ra t i ng  pane l .  )
At  the same t ime the red LED on the "Regula tor "
w i I I  l i gh t  up .

R .
I

2  2 .2  kg

the re

in  t he

board

TORQUE REDUCTION Mred

Th rough  t he  supp l y  o f  +24Y  to  t e rm .  X . x2 .4 ,  a  t o rque
reduc t i on  f unc t i on  can  be  rea l i sed ,  depend ing  on
a  res i s t o r  on  t he  "Regu la to r "  boa rd .

I
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2 .  MA INS CONNECTION

OnIy  one  vo l tage  i s  requ i red  fo r  t he  cu r ren t  supp ly  to  the
amp t i f i e r ,  s i nce  t he  l og i c  i s  supp l i ed  v i a  a  power  supp l y
f r om the  D .C .  l i n k .

The re  a re  two  poss ib i l i t i e s  f o r  t he  cu r ren t  supp l y :
v i a  t r ans fo rmer  f r om the  AC  ma ins ,  w i t h  t he  connec t i on
be ing  made  a t  t e rm ina l s  U ,  V ,  W.
The  phase  re l a t i onsh ip  i s  o f  no  impo r tance .
by  DC vo l tage  connec t i on  to  te rm ina l s  L+  and  L - ,  w i th
the  vo l t age  be ing  app rox .  7A% h ighe r  t han  t he  nom ina l
vo l t age  o f  t he  pa r t i cu l a r  un i t .

-=T=oYs

l l l
" l ' l ' l

t t t

' t ' l
l l / ' 4

m ; n \ 7Fz,il '11.l I

f use  p ro tec t i on

dilil
c v  * - - - \ l - - \ ' . '

) \ l

a )  f o r  AC  connec t i on :
primary: 2 preferred values

*e

above the ncminal current of the transf . prfuuqy
type : s r.ow

secondary: 1 preferred value above the noidna] current of the transf. sec.
type :  fas t
max.  63  A

b)  fo r  DC connect ion :
corresponding to the cross-sectional eff iciency to VDE tab1e.
type:  s low (pure ly  cab le  p ro tec t ion)

3 .  VENTILATOR C O N N E C T I O N

I f  t h e  v e n t i l a t o r  a s s e m b l y  i s  u s e d  a n  a u x i l i a r y  v o l t a g e
m u s t  b e  m a d e  a v a i l a b l e  f o r  i t .  T h e  c o n n e c t i o n  i s  m a d e
d i r e c t l y  o n  t h e  v e n t i l a t o r  a s s e m b l y .
(  c o n n e c t i o n  v a l u e s :  s e e  T e c h n i c a l  D e t a i l s  )

MOTOR CONNECTION

D l  c l
( c t  )  ( D l )

D2 C2
(c2  )  (D2  )

D3 C3
(c3 )  (D3 )

D4
( c 4  )

c 4
(D4)

10
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I f  t he  a rma tu re  i nduc tance  o f  t he  mo to r  does  no t  f a l I  be low
a  ce r t a i n  m in imum va lue  t he  mo to r  can  be  connec ted  d i r ec t l y
t o  t e rm .  Cx  and  D"  o f  t he  amp l i f i e r .

Requ i red  m in imum induc tance :

f o r  140  V  un i t s :  L

fo r  230  V  un i t s :  L

=35
min  r .  

(mH)
I

=  140
m in  I l  (mH)

I

I t  = curent l jmit  at  n=O(A

5 .

If the eonnected nptor does not have an inductance of at 19"?t_ "Lrnin" ,
t he  add i t i ona l l y  r equ i red  i nduc tance  mus t  be  supp l i ed  by  

ru4 '

an  add i t i ona l  choke  i n  t he  a rma tu re  c i r cu i t .  Th i s  i s ,  f o r
i ns tance ,  t he  case  w i th  d i sk  a rma tu re  mo to rs  .

MOTOR PROTECTION

D
The  I -  x  t  cu r ren t  l im i ta t i on ,  wh ich  i s  s tandard  to  th i s
un i t  ,  oDsu res  op t imum mo to r  p ro tec t i on .
I t  i s ,  however ,  adv i sab le  to  use  a  the rma l  con tac t
p rov ided  i n  t he  mo to r .

SHORT-CIRCUIT BRAKING

In  o rde r  t o  a l l ow  fas t  b rak ing  o f  pe rmanen t l y  exc i t ed
DC moto rs  i n  emergenc ies  the  use  o f  sho r t  c i r cu i t
b rak ing  i s  adv i sab le .
Fo r  sho r t - c i r cu i t i ng  the  mo to r  one  magne t i c  re lay
con tac to r  ( no rma l l y  c l osed )  -  o r  seve ra l  sw i t ched  i n
pa ra l l e1  i s  used  t oge the r  w i t h  a  r es i s t o r  f o r
cu r ren t  l im i t a t i on .

6 .

The  l oad
mus t  be
curren t

capac i ty  for  the contact  o f  the brak ing re lay
su i tab l -e  for  the max imum admiss ib le  brak ing
o f  t he  mo to r .  I t  i s  ca l cu la ted  as  f o l l ows :

Emax .,: r -1 Emax = mtor B{F at ura)(. speed [U]
ffi 

na LfrJ rnru< = rrlax. admissible curnent rlit taJ
na = arrnature resistance of rctor L*]

The  power  o f  t he  res i s to r  shou ld  be  a t  l eas t  50  W

11
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7 .

CONNECTIONS BOSCH DR IVE

GROUNDING

Th9  amp l i f i e r  has  one  connec t i on  each  f o r  "G round "  (Schu tz l e i t e r )
a n d  t r l  r t

a )  G round  connec t i on  f o r  t he  hous ing  (p ro tec t i on
aga ins t  con tac t )  .
The cross-segt ion of  the connect ing cable must be at
least 6 mmo .

b )  Te rm ina l  L -  a t  t he  power  connec t i on  (0V  po ten t i a l )  -
c ross -sec t i on  as  unde r  a ) .
The  re fe rence  po ten t i a l  o f  t he  command  ou tpu t ^  (  0v )
mus t  a l so  have  an  e rec t r i ca l  connec t i on  (6mmz  )  t o
the  0V  busba r  i n  t he  i n te r f ace .

omrnand I /P

m  i  n . 6 6

a 0V busbar
( insu la ted

i  n  T /F  cab i  ne t
moun t i  ng )

DF zsd
l s - mach ine

ampl i f i e r
sw1 |

L2



T l l l  5 - 2 5

INTEGRATION

PREPARING THE INTEGRATION

A11  componen ts  o f  t he  d r i ve  and  t he i r  f i t t i ng  mus t  be
checked  aga rns t  t he  cus tomer  spec i f i ca t i on .
Th i s  a l so  app l i es  t o  pa r t s  wh i ch  a re  no t  supp l i ed
by  Bosch ,  and  wh i ch  a re  marked  w i t h  an  as te r i s k  (  *  )
i n  t h e  s p e c i f  t c a t i o n :

T h e  f o l l o w i n g  p o i n t s  a r e  t o  b e  c o m p a r e d
d a t a  g i v e n  i n  t h e  s p e c i  f i c a t i o n  :

Moto r  da ta

T a c h o  d a t a

T r a n s f o r m e r  d a t a

A m p l i f i e r  t y p e ,  p a r t  D o .  ,  A B .  n o .

C h o k e  d a t a  ( i f  r e q u i r e d )

BOSCH DRIVE

wi th  t he

1

2

1 .

1 .

1 .

1 .

1 .

1 .

3

4

5

6

see  t ype  }abe l s

Check  op t  i r h i sa t i on  da t  a  on  the  regu la to r  ca rd  .

Where  t he  spec i f i ca t i on  g i ves  spec ia l  i ns t r uc t i ons  rega rd ing
connec t i on ,  f i t t i ng  o r  ad jus tmen t ,  t hese  ove r r i de  t he
re levan t  i n f o rma t i on  g i ven  i n  t he  connec t i on  manua l .

r f  no  op t im i sa t i on  va rues  a re  en te red ,  t hey  can  be
ca rcu la ted  acco rd ing  to  the  fo l l ow ing  p rocedure :

1 .9  103

1 .7

acce le ra t i on  cu r ren t

t acho  i npu t  r es i s t o r s

N-  regu I  a to  r

t acho  mon i t o r i ng

speed-dependen t
cur rent  1  imi  ta t ion

to rque  reduc t i on  f o r  12  x t
f  or I {  

" .d
cu r ren t  d i sp lay

Abb rev ia t i ons :

I t  =  acce le ra t i on  cu r ren t

UT .  RAp  
=  tacho  vo l tage  a t  rap id

R  94  :  12  K ILA  10V  fo r  I t  a t  X . x2 .2

R 9 0 =

R 73  / 74  =

R  80  =  10
R79 :300
C  23  =  0 .1

R103  =
R151  _
C33=

R 99  =
R101  =

R93=
R98=

:  (KJ t )

1 .71  (K4J

rough va lues

see  2 . tO

see  1 .8

see  1  . 9

r1

ut. RAp

Kl l l
Kr]. r
P F J

1
I

l
]

l ' l

13
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INTEGRATION BOSCH DR IVE

1.8 DETERMINING THE SPEED DEPENDENT CURRENT LI} , I ITATION

1 .8 .1  I f  no  speed -dependen t  cu r ren t  l im i  t a t i on  i s  r equ i red
the  f o l l ow ing  componen ts  a re  t o  be  f i t t ed :

R  99  =  10  kO

R101  =  k . r t

7 .8 .2  I f  speed -dependen t  cu r ren t  l im i t a t i on  i s  r equ i red  i t
mus t  be  de te rm ined  as  f o l l ows :

a )  I n  t he  d raw ing  o f  t he  speed  t o rque  cha rac te r i s t i c
a  l i ne  i nd i  ca t i ng  M l i r1 t  (  i n  ou r  examp le  2  *  M  . , o * .  )
i s  t o  be  d rawn .

b )  T h e  n e x t  l i n e  t o  e n t e r  i s  a  t a n g e n t  t o  t h e  c o m m u t a t i o n
l i m i t  c u r v e .  T h i s  w i l l  g i v e  p o i n t  U f  Z .

c )  A  s t r a i gh t  ve r t i ca l  l i ne  shou ld  t hen  be  d rawn  f r om
the  i n te r sec t i on  o f  l i ne  1  and  2 .  Th i s  w i l l  g i ve
po in t  U 1 , t  .

d )  The  amp l i f t ca t i on  U  o f  t he  no rmed  tacho  s igna l
i s  t o  be  ca l cu la ted  as  fo l l ows :

( J ' : 6 - ' - 8v  7 ' 2
u tz urt

e  )  U f  g  to  be  ca lcu la ted  as  f  o l l ows  :  U-  -=  +  
V

T 3 U

f  )  A  v e r t i c a l  l - i n e  s h o u l d  b e  d r a w n  u p w a r d s  f  r o m _ U f  g
A t  t h e  i n t e r s e c t i o n  w i t h  l i n e  2  a n  h o r i  z o n t a l  l f n e
( . l i n e  3 )  s h o u l d  b e  d r a w n .
I f  l i n e  3  c u t s  t h e  c o m m u t a t i o n  l i m i t ,  l i n e  2  m u s t  b e
d r a w n  f l a t t e r  a n d  t h e  c a l c u l a t i o n s  r e p e a t e d  f r o m  b ) .
I f  i t  d o e s  n o t ,  r e s i s t a n c e s  R  1 0 1  a n d  R  9 9  s h o u l d
b e  c a l c u l - a t e d :

D 100  100  k_ rR 101 = ^' -. : ---------

abbrev i  a t  ions :
Ilt

U - ,  =  t a c h o  v o l t a g e  a t  i n t e r s e c t i o n  U - ,  =  = ^ -  .  1 0 Vr r. 'I'r nn*r.

U r ,  =  t a c h o  v o l t a g e  a t  i n t e r s e c t i o n  U n . , o  =  t r 1  
1 0 VLa  La  

n r t o * .

DETERIUINATION OF THE SPEED DEPENDENT CURRENT LIMITATION

I f  t acho  -  EMF1O00  =  20  V ,  n  =  2000  rpm

= 1 .36  
72V t2v

urg = 
;-= i*a 

= 8'8 v

UU

R gg  =  10  K  =  ==  J5  V  ==  ̂  :^L  6 .8V+  U - ,  .R100 .  10I J .  E f tT .E

rT  =  6 .8V  1 ,2  =  8 .16  y
uM ur, ]^2v 6v

8 .8V=L76Orpm

L4
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TNTERSECTION I I N E  l  a n d  2

(  L rNE 1 )

INTERSECTI N  L I N E  2

i n t e r sec t  i on  and

I i ne  3  a re  admiss ib le

t  angent

M /
lNml

TOROUE

DYNAI { IC  L IMIT

RANGB

1 L

1?

M  l i m i t
I  t l
I U

I
I' l

I
I

8_ j
I

6

Mt,t

{

L i n e  3

1200 16m 2 000

ulrz

SPEED

cont  i  nuous

ope rat  i  on

15

t l  lmin. l

2400 28m
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INTEGRATION

1 .9  TORQUE REDUCTION R93 = Mred for  12 '  t

BOSCH DRIVE

R98 =  M"ed

S ince  t he re  i s  a lways  a  20  KJL  res i s t o r  f i t t ed  as  a
pa ra l l e l  r es i s t o r  t he  va lues  t o  be  f i t t ed  f o r  R93
i f l . t 7  and  R98  (Mred )  have  t o  be  de te rm ined  w i t h  t he
he lp  o f  RX ,

S imp l i f i ed  f o rmu la  f o r  RX

9 .3Rx= = [  ' . ]
T

1  o .  453  
' t ed  %

100  %

C

R

R93  and  R98

r -'l

= l r . f r l
L J

a l cu la t i on  f o r

: 20  K  R1

20KtRx

The  f o l l ow ing  reduc t i ons  can  be  ob ta i ned  w i t h
the  res i s t ance  va lues  o f  t he  E  24  -  r ange :

R t-  t ]  reduct ion to ,

33 55% Ig
30  50% IB  ,
2z  40% Ig
24 337o Ig
22 257o I  g
20  20% Ig

Abb rev ia t i ons :

I  - -  -  ,  =  i nd i ca te  S  to  how many  % in  re la t  i on  to  the
reo  ' acce le ra t i on  cu r ren t  t he  amp l i f i e r  i s  t o

reduce  t o .
va lue  i n  7o .

1 .10 CHECKING THE CONMCTIONS

A detai led check of  the instal lat ion from the MTB drawings
must be carr ied out,  to ensure that everything adheres to
the  connec t i on  i ns t ruc t i ons .  Th i s  app l i es  pa r t i cu la r l y  t o
ins ta l l a t i ons  where  ou r  amp l i f i e r s  a re  used  fo r  t he  f i r s t
t ime .

1.11 CHECKING TIIE GROUND CONMCTIONS

- There must be one 6 nrn2 cable l -eading from the ground terminal
o f  t he  anp l i f i e r  t o  t he  cen t ra l  g round  s ta r t  po in t  (PE)  i n  t he
interface, No other cables must be connected to this terminal .
AIso, terminal  L- must be connected to the central  0V bus-

.  ba r  i n  t he  i n te r face .
-  As per connect ion instruct ions the screens of comnand, tacho

and any +15V cables should only be connected at one end.
-  Lines within the screened cable,  which are not used must be

connec ted  to  the  sc reen  a t  bo th 'ends .
-  16  -
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INTTGRATION BOSCH DR IVE

2 .  INTEGRATION OF  THE

TRANSISTOR AMPTIF IER

2.T CHECK VOLTAGES

remove  a l l  p r i n t ed  c i r cu i t  boa rds  f r om the  un i t -

d i sconnec t  con t ro l  eommand  va lue  and  connec t
a  var iab le  command source ,z
remove fuses F1 -  F3

swi  t  ch  on vo I t  age (mai  n  swi  t  ch  )

measu re  t r ans fo rmer  yo l t ages  ( see  spec .  f o r
co r rec t  vo l t ages )

sw i t ch  o f  f  ma j . n  sw i t ch ,  Te inse r t  f uses  F1  -  F3 ,
sw i t ch  ma in  sw i t ch  on  aga in

measu re  D .C .  l i n k  vo l t age  a t  t e rm .  L+  and  L -  ( f o r  co r rec t
va lue :  see  max .  ou tpu t  vo l t age  i n  spec i f i ca t i on )

on  un i t s  w i t h  f o r ced  ven t i l a t i on  t he  f unc t i on ing
o f  t he  fan  shou ld  be  checked

sw i t ch  ma in  sw i t ch  o f f

2 .2  CHECK BTB S IGNAL ( ready  to  run )

i nse r t  b rak ing  chopper  ca rd  and  power  supp ly  ca rd

s w i t c h  o n  d r i v e

the  g reen  LED on  the  power  supp ly  ca rd  mus t  be  on
a n d  t h e r e  m u s t  b e  + 2 4 Y  p r e s e n t  a t  X 1 0 . 1

s w i t c h  o f f  d r i v e

:i:::3I ' il:;;;"'ffi;i: :il.o;*i,?ll"f"i3':$,;:il:N'3,,
I { hen  the  ma in  sw i t ch  has  been  sw i t ched  o f f
boa rds  mus t  on l y  be  i nse r ted  o r  pu l l ed  ou t
once  a l l  LEDs  have  gone  ou t  (app rox .  10  sec .
a f t e r  sw i t ch ing  o f f  ) .

2.3 ADJUSTMENT OF THE REGULATOR CARD

2  .4  On  p re -op t im i sed  un i t s  on l y  i t ems  2  . 5  ,  2  . 6  ,  2  . 7  and
2  .L6  need  to  be  ca r r i ed  ou t  .

L7
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INTEGRATION BOSCH DRIVE

2.5 CHECKING COMMAND ADJUSTTIENT, DIRECTIONS OF ROTATION
AND TACHO POLARITY

remove  the  TU b r idge  on  the  regu la to r  ca rd

a  10  K - f f  r es i s t o r  mus t  be  f i t t ed  i n  R80

f i t  r es i s t o r  i n  R90  acc .  t o  t he  ca l cu la t i on  i ns t r uc t i ons
o r  t he  spec i f t ca t i on

R73 /74  mus t  on l y  be  so lde red  i n  on  one  s i de

inse r t  regu la to r  and  power  supp ly  ca rds

sw i t ch  on  d r i ve ,  w i t hou t  g i v i ng  an  enab le  s i gna l

i n t roduce  command  vo l  t age  co r respond ing  to  rap id
feed ra te ,  ( e .g .  +  7 .5  V )  and  ad jus t  t o  +10V  a t  measu r i ng
po in t  "S I l r  1 "  w i th  po t  R144

in t roduce  0V  and  g i ve  enab le  (  FG)

s lowIy  increase command vo l tage
the  ax i s  mus t  move  i n  pos i t i ve  d i r ec t i on  w i t h  pos i t i ve
command values

shou ld  t he  d i r ec t i on  be  i nco r rec t :  change  mo to r  po la r i t y

f o r  pos i t i ve  command  va lues  a t  X . x l  . 2  t he  t acho  vo l t age
a t  X . x2 .B  mus t  be  pos i t i ve  w i t h  r espec t  t o  X . x2 .T

shou ld  t h i s  po la r i t y  be  i nco r rec t :  change  t acho
po la r i t y

sw i t ch  o f f  d r i ve

so lde r  i n  R73  / 74

2 .6 SPEED ADJUSTI\MNT

ac t i va te  N- regu la to r ,  +  remove  R80  =  10  k  J l -  and
connec t  Rc -decade  v ia  R79  -  C23  ( rough  va lues  300  k ( ) ,
0 .1  pF )

sw i t ch  on  d r i ve ,  g i ve  enab l -e  (  FG)

in t roduce  command  va lue  co r respond ing  to  50% o f
the  expec ted  rap id  speed

measure  speed ,  and  se t  t o  50% o f  t he  rap id  speed  w i th
po t  R1  43
(measure  e i t he r  w i th  a  tachomete r  on  the  mo to r ,  o r
v i a  t he  t acho  vo l t age  a t  t e rm ina l  X . x2 .7 -8 )

when the speed ad jus tment  has been completed +10V
a t  measur ing  po in t  t rT r r  co r respond  to  the  rap id  speed .

18
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in t roduce  speed  command va lue  0

i  f  t h e  m o t o r  d r i f t s  n o t i c i b l y  ,  r e d u c e  t  h e  d r i f t i n g
a s  m u c h  a s  p o s s i b l e  w i t h  p o t  R 1 4 6  ( d o u ' n  t o  0 ,  i f  p o s s i b l e  )

2 .8  OPTIMISATION OF THE SPEED REGULATOR

i n t roduce  co rnmand  va lue  as  E - func t i on
the  t ime  cons tan t  T  shou ld  l i e  app rox .  107o  be \ow
the  expec ted  f i na l  t ime  cons tan t
the  amp l i t ude  o f  t he  command  va lue  shou ld  be  such
tha t  t he  regu la to r  wo rks  j us t  be low  the  cu r ren t
l im i t  du r i ng  acce le ra t i on  and  dece le ra t i on

the  s i gna l  measu red  a t  po in t  "UN"  shou ld  i dea l l y
be  as  f o l l ows :

RZg  =  390  kJ l -  ;  C23  =  0 .1  pF

2 .7

2 .9

INTEGRATION

DRIFT ADJUSTMENT

BOSCH DR I VE

t es t  po in t  t rUNr r

ad j  us tmen t

3  V  /  d i v .

s i gna l  s t anda rd i sa t i on  ;  8V  3  cu r ren t  l im i t

CHECKING THE SPEED DEPENDENT CURRENT LIMITATION (if required)

check  t he  t acho  s i gna l  cha rac te r i s t i c  (measu r i ng
po in t  T )  and  the  cu r ren t  command  va lue  cha rac te r i s t i e
(measur ing  po in t  UN)  aga ins t  t he  va lues  en te red  fo r
r  r  n l  and  no  i n  t he  spec i f i ca t i on .^1 ,  ^2 ,  

r  z
p l ease  no te  t ha t  bo th  s i gna l s  a re  s tanda rd i sed ,  i . e .

o  a t  measur ing po in t  t 'T t r  - - )  10 V 3  RAPID = n2

8V 3cur ren t l im i t= I to  a t  measur ing  po in t  f ruNr f  -?

19
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examp le  o f  a  speed  dependen tcu r ren t  l im i t a t i on

current limit value I-l - 50

rnrtor speed n1 _ 1500

cument limit value IZ = 35

rnrtor sped n2 = 3000

A

rpm

A

rprt

ye t

R1  03

R1  51  C33

adjustnent

1 0  V  / d i v .

a{iustnent

10 v / div.

!

_4

8V

5V

5 .5  V

10v

2 .7O  OPT IMISAT ION OF

examp 1e

TU b r i dge  no t

opt  imi  s  a t  i  on

2  . 71

R103
R 1  5 1
c33

THE TACHO MONITORING

connec ted  up

sequence :
1 )

2 )

no  componen ts  f i t t ed

t

I

I
I.-i

\ * l

; )

20-
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2  . 12 Use  R1  03  t o
(  rough  va lue

adapt  the EMF curve
app rox .  10  k )

t o  t he  t acho  s i gna l

EHF

1644
i l -

I
' I

=  18

=

, l
i l
|  

- t

l r

R1 03
R l  51
c33

k
k
pF

2  . 73

2  . 74

2 . \ 5

R103
R1  51
c33

18  k
3 .6  k
o  . 47  pF

Use  R151  -  C33
by  t r y i ng  l ow

Sequence :  1  )

ad j  us tment
10  v  /  d i v .

t o  e l i m i n a t e  a n y  r e m a i n i n g  s p i k e s .  S t  a r t
v a l u e s  ( R  =  3  k J ? - ,  C  =  2 2  n F ) .

E l i m i n a t e  t h e  r e m a i n i n g  s p i k e s  b y  c h a n g i n g
t h e  c a p a c l t o r  v a l u e .
( i f  t h e  c a p a c i t o r  v a l u e  i s  c h o s e n  t o o  h i g h

s p i k e s  w i l I  a p p e a r  i n  t h e  o p p o s i t e  d i r e c t i o n )

T h e  f i n a l  f i n e  a d j u s t m e n t  i s  d o n e  b y  c h a n g i n g
t h e  v a l u e  o f  t h e  r e s i s t o r .

adj  us tment
10  V  /  d i v .

de te rm ined  f o r  R1  03 ,  R151  and  C33 .
check  the  tacho  mon i to r i ng  func t i on

2)

S o l d e r  i n  t h e  v a l u e s
P l u g  i n  T U  b r i d g e  a n d

The  above  p rocedure  i s  t o  be  ca r r i ed  ou t  f o r  each  ax i s .

8rtr
-I

-.-1-.-r
-:--.I---

- - - -:_._.-

; l

. .  _ . ;
l ,

' - !  _  ' .

!-..;;-

t !

-  -  - l-- -:-l *-r- l  --  --
-1--r*;-

: - - l -

#
-4 -.---1--l-

g - --+I;l-; - r -
, I

i- . - - r - r '
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'i'i.1.1 5- 2 5

INTEGRATION BOSCH DR IVE

2. !6  CHECKING AI {PLIFIER IN CONJUNCTION WITH CONTROL

connec t  f i na l  command  va lue  sou rce

sw i t ch  on  d r i ve  and  g i ve  enab le  s i gna l

i n t r oduce  command  equ i va len t  t o  f ' 0 ' f  speed

shou ld  t he  mo to r  d r i f t  ad jus t  as  c l ose  as  poss ib l e
to  r r  0 ' '  w i t h  po t  R146

on  i ns ta l l a t i ons  w i t h  pos i t i ona l  se r vo  l oop :
ad jus t  LAG down  to  ' r 0 t t

i n t roduce  command  equ iva len t  t o  max .  mo to r  speed

on  i ns ta l  l a t i ons  w i t hou t  pos i t i ona l  se r vo  l oop :
use  a  manua l  t achomete r  t o  ad jus t  t he  mo to r  speed
to  the  command  speed  (po t  R143)

on  i ns ta l l a t i ons  w i t h  pos i t i ona l  se r vo  l oop :
se t  t he  requ i red  KV  fac to r  w i t h  po t  R143 :

v  =  ax i s  ve loc i t y  m* i

S  =  l a g

e x a m p l e :

sw i t ch  o f f  d r i ve

3 .  COMPLET ING THE INTEGRATION

so lde r  i n  a l l  va lues  wh ich  were  de te rm ined  w i th
the  RC decade  as  f i xed  va lues  i n  t he  amp l i f i e r
and  no t i f y  VES3

sea l  a l I  po ten t i ome te rs

KV = i+l

V  =  1 0  m / m i n
S =  10  mm

1 r )
KV=;+=L

I U

22
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