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1. General

T KUAX 671, the elecironic cam comiol wsnit, i intended mot only 1o
replace mechanical program conizols, but also 1o execule their furctions
more precisely, 1o expand their range of applications and to reduce
susceptibility 10 wear and ear. It gives the operatos the possibility of
flexitle nanufacturing with of the shorest possible se1-up times. Litilizing
modern slectronsc concepis has simplified operation and progrmming.

The KLUAX 671 can be used whenever control fanctions ane o be executed
i sccondance with the position of & shafl To enhance versatility we have

e cam controdler itsell from the programming and d|splay wnit
MMEMLummhmim ol any
convenitnl locakion in the seitching cabinet,

mmhrdﬂmu[mm.ummduummulhnmy
yime viia the inerface; this faciliutes checking or changing programs fight st
it maEHNE.

Programming the KUAX 671 is as simple 2 could be, using the kand
esmina. Bl a persanal computer ([BM PC with MS5-DOS and compatible
compuiers) may also be used, This makes it possible i sione the programs
on foppy disks, The cam programs can also be printed as an instraction list
ﬂ'm

Copying programs within the cam controller is possible: and you can also
copy from one cam controfler uo anather,

The hasd 1erminal is also designed for from panel mountings this gives you
corlinayes access 1o the cam comtroller.

s encoder sysiems, wear-free absolute angle encoders are employed with 8
pesolutizn of 180, 360 and 1000 divisions per revolution,

2. Explanations of the function of
the KUAX 671

2.1 The principle

Tio make it to understand jon &nid programming we have
Mmﬂw in & mechanical cam controdler in
developing the electronic cam contraller.
Ammmmndﬂm-uuwm
of & circular wheel pass by the contacts. This raised profile along the whetl
i kpown &5 & "casn’.
Each wheel represents an "putpud”. The muemnber of whissls moumed in
puﬂidhapllhlltnmh'ﬂnmm.
This princi hmwﬂhﬁmmﬂﬂiﬂmﬂm
WII"' u cam thus corsisn of ensering the
Al which the cam iis 10 clnee o open the contscts. The cutput &
'u':uuuﬂud}m-um“wmpﬂn.

L=
ot ——_

Switch on Illhl'thlﬂ

[lustration of the cam controllér operation

Mareover, the use of elctronics makes the following expansions of the
contralber functions possible:

- hmpmmﬂnumtmﬂil sequence bo U Eame
mnﬂm‘.ﬁpﬂuﬁ:ﬁqpm
- Emwmmuﬂrhch-nﬂwm

- If s cam is programmed whichoverlaps sith an existing cam, the fwo
will be “fused” to form & singl cam.

. If a mew cam is defined withinthe gwitching potnts of &n  existing cam,
the mew cam will be ignored.

. The cama can be copéed precisshy cnbo oEher umits.



3. KUAX 671 dyn

3.1. Definition of dead-time compensation

When changing the encoder rotation speed, the physical dead-time
dmmm{ummk
valves, FNLON Magnets elc ) may appear as interference.
In arder 1o compensate this interferencs, ii is necessary io atirituse io the
gwisch-cn and swisch-off values of & cam & constant time factor (dead-time
wiwﬂumwmu dhesia] -
compensation of the positlaning element is comsidersd a constant factor at
any encoder olation spesd.

The KLUAX 671 dyn offers four groups of dead-time compensation united
into § cutputs respectively. In each dead-time compensation group the dead-
time compensation for the whobe group can be sel in milliseconds

i y of each other, The time range is | 10 250 ma. The times thus
set affect all § ousputs of the selecied dead-time compensation group and ane
viilid for 7 program.

dexd-time compensation group 0= Cwipuis O 7
desd-time compensation group | = Cutpuis Beo 13
desd-time compensation group I = Owtputs 16 80 23
deal-time compensation group 3 = Oatpuis 24 ko 31

The dead-thme compensation can be either via the hand
terminal (a5 from version 3.1 on) esing function key Cirl-N ar by using
the PC afitar “NOBES".

“The mazimuem encoder rotation speeds are st as follows:

Absolute vahee encoder 180 stepafrev_: 300 rpm
Absalute valee encoder 360 stepsfrev.: 130 pm
Absalube valoe encoder 1000 sepafrev: LI0 rpm

1f 1he muximum rotaton speed s reached, the Parity LED lights up.

Mie:
I the roiation speed is increassd sy further, the function remaies active up
1o ca. 190 % of the maximum rotation speed. Only the resolution |8 reduced.

¥ou can call the encoder momtion speed up by pressing the *key. 1 is shown
qpmnuummwwﬂnmm
150360 encoder = 3 rpm
1000 encoder = | rpm

md“ﬁhww

In the examples below an explanstory illustration is given. We aspame that
al & certan encoder resnlution and rotation speed the cam chos=s far &n
acconding time.

Example:

mhunﬂhuﬂnhmhlh&-dnm' of 20 ms, the
Wilmmwﬂmﬂﬂhﬁﬂﬂﬂm -ony-off valoes
ww:mwmmnwmhm
s miaved foraed al an increasing rotation speed.

i 130 ma ¥

Ohiginal cam

& 10 3% o 48 S5 s0 To B0 W
m‘mmﬂ ] 130 ¥
dead-time cam: — T
pemaben TR e




HARDWARE

4. Hardware of the KUAX 671
4.1. General

Th-mﬂdlhﬂuﬁnnlhmmﬂnﬂﬂmﬂﬁﬂhmdhn
robwusa, finkshed metal housing suitable for industrial applications. The
hiusing tan be installed either with a mounting angle or, if desired, using
Mhmﬂﬂim%mm.

4.2 Mechanical design
The elecronics comptise two modules:

1. The CPU module with m‘-ﬂﬂpu-wp-k

Inpatfsipul moduale with - cormecios {[-5ub) for the encoder
1 mﬁ%mum

A iermiml Bock is msed s the afachment point i supply power bath 1 the

intemal power fior the cam contraller (24 W DC, 15 0.5 A) and 10 the
'IHI# ~ “:Mﬂﬁ.;nhmﬂhd
Since the avount of power drvwn by the oulpuls ;
ﬁmrﬂwh-ﬂmﬁﬂnnhﬁwmhmﬂ
amount of cument
Theee LEDs are ided on ihe from panel w indicaie normal operation
and 10 signal '
Desplay:  RUN —* . Conwoller is rurming
PARITY —#  There i &N ET0C in the program
—+  Encoder has reached maximum
speed (wilh dynamic version caly)
SHORT(KS) ~—*  Shor circult indicsior
—»  Flas banery (depending on type)
Reportoutputs —*  Shon circuiis and parity, bafiery

check,
{Oirder Mo 671.022.16 or 32)

HARDWARE

4.3, Ilustration of the control unit

R LR E R ELEREEEE ELEEEH

I Owigput terminals 0 o 15 o 010 31.

2 24V DC input for the buili-in power supply 10 the cam controller and 1o
thie o,

3 Owpersbonand malfunction indicmors.

4 Terminal bock for the exiernal program selection.
5 25pole D plug for the sbsalute angle encoder.

& Plug connector for the hand werminal,

7 Hook switch 1o reverse (he direction of encoder rotation  (#ccessible only
after umcrewing ihe wide panel).

B Ouipst LEDs.
9 Banery compartment for Lishium batsery.




HARDWARE

4.4, Installation plan
KUAXST] with hand terminal snd exiernal program selection

The supply valtage (24 ¥ DC) musi be applied 1o both conmecsor ierminaly
if meare than | & outputs are ubilized.

4.5. Expansion steps

A maximam of (hree controls can be comnecied via an adagier. Thas, the
number of outputs can be expanded by 16 or 32 10 & maximum number of

96 ouipats.
Coums ot | L. caniral Cim il [0
KUax im ! LY §TY EA ET |

o

mn

HARDWARE

4.6. Counting direction of the rotation encoder

ﬂhmnﬂuﬂﬂnwﬂumnkmuhnwnmwtmﬂnmﬂhﬁh
the controd (see dingram).

decid: betwesn: clockwise fotation  —> counting upwards
- anti-chockwise FOLNION --> CoOURting wpwards




HARCWARE
4.7. Plug connectors and pin wiring plans

HARDWARE

Chetpn mmonals [ — ey e 4-3.- Posi Control with Hpﬂﬂ ﬂ“m“h
O i3 or il pol. meninal serig RN 1 OND Order Ho. 57 1.022.16 or 32
bl o 1 NG MY

P This mudel has the following special Functions:

I Individud swich-off of cutpuls in case of & shon cincuit. Only the
mﬂﬁlﬂnﬂwhmf -

1 Imierprecstion of pasity ermorm. & parity error in the cusrent
program, this emor will be neporied witkout kntermapting the processing
af the program,

3, Reporting of error messages. Additoaally o the LEDs indicating
malfuncrons, possible error messages ane reporied via oulputs AD0 and
ADL,

Ouipat ADD &) Short circuil is s ane of the outputs

— bl | . i) Parity emor in the current program
il In the case of an ermor, the outpat is switched off and the LED goes oul.
! = ﬁ Depending on the type af ermor, the sppropriate malfunction LED lights ap
| sddionally.
F
: Owtput A0l Control of banery voliage
Ternumal caewaiod  Feiindd | comtasianng Caaraiimi b
T A _.il The output is pedtched off,. The outpat LED goes out in the case of the
T—— banery volnge sinking below 3.4 V. Additionally, the KS/BATT
malfisnction LED hights
e i n:i Ilﬂmmmu the Lishium batiery has w be replaced within 4
o mgas | Tk | 1
1 Tk 2 pa! Wik,
3 Tk 3 o
d Tk 4 4 Spuceadl Fubemian ]~ wﬂmum
5 Tk 3
w40 f Py Ceirol
b Tk & 3 Spocal et
T Tk 7 & Hian progrem
B Trsck 8 T W DC
o Treck ¥
10 Temek 10 (only ot Wie mcommend wing
1D i iibn BT coding veriiches
e el SRR B
e
2 Reeomeng reison dosdion
I Sl
M MVDC
B OGN

Mote:  Change batiery only while the unil is swilched on. Afber removing
the ~ause of the ermor the cam controller can be reactivated via the

1 PG 571 hand terminal pressing CTRL 2.
12




HARDWARE

4.9, External program selection

Ilhmum“*mhm jection in addit
to selecting the program ai the hand A terminal srip with
sapplementary inputs is used for this parpose,

The desired program number can be ensered in binary code using three input
serminals {pins | 1o 3). The program is then stned with a supplementary
mm-ﬂhm.’hnmn?w&h
selection rtine is available ot pin 7,

A key swich should be used 10 secure the program start button; this will
eliminaie te possibility of an inadverient change of programs.

We recomnend the use of & BCD switch 1o encode the program selection.

Nose: Afles swilching the powser supply on, always the S
selecied last is set, g I progren

Exiernal program-presslection
H
Py Program No.  |2°[2' |2
| 3 8 | "o s pamy
1 Xl=1=
L 1 — %=
3 X[ x|—
L =|=1x
[ I-_:
& — %X
(i:"{ Li Xx|x|x
™| (?'

\ & = swilch closed

extermal || St exiernal
@-painl L gwifich af
R onfolf

4.10. Special functions by external selection

Inpet Pin 4: Any sngle position of the encoder can be initialized as o
point vis pind (active 24 V DC) af any Gme,

nput Pin 5: The outpuss can be switched off via pin 5
{owputs active =  V D),

13
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5. The KUAX 671 PG hand terminal

5.1. General

i caftvenbent
The hand serminal fior tee KUAX 671 {8 enclosed in w sturdy and
plastic case. The display and controd shements ars compact but easy ko read
and use and wre arranged for indusiral aee.

The terminal carties out exsentially three functions:

- Progmem generation
- Calling up the programs thus genemled
hﬂuﬂﬂﬂﬂtmmﬂu when putting the enit into operation

The two-line, 16-characier display smplifies programming. The operator is
lead through the procedures by menis in most Cases.

program generaton is logical and uncomplicated. 1t is carried oat by
h-mm&mmmutw“
pvoided wherever pasgibile,

mmmuwmhhm{unﬂﬂnhm
position and the status indicaion for the ougputs.

The hand serminal is fied with an imemally buffered memary $0 that
ﬂununnﬂﬂhmnﬂminmﬂﬂnmwﬂhl

For installing the hand terminal & bracket cin be msed. A myunting frame
makes & front panel fining possible {cf. ch, &.2.1.).

A 1.5 mesers long cable is used 1o nake the conpection io the cam
controdles.
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6. Technical specifications of the KUAX 671

24 V DC, +20 %/-20 %, residual ripple < 5 %, isolation of posential, safe- Power supply

“Mﬂmm.:mﬁpﬂm
ﬁumm.mu bt nerminal and the encoder is

15 0.5 ampere. Totsd power drawn ai the outputs will depend on the namber
of owl- puts and the load spplied 1o them.

Input voluge 24 V from the rotation encoder, poientially isolated with Inputs
optical couplers.
Ilunﬁ?lm_llum-mn:rﬂ'hﬂﬂlﬁ# Cuiputs

:uzhﬂkh-uqn eminer” (the positive bead 8 swilched).

24V, 1 # 0.4 A, retant 10 shors: all outpets are switched off in case of &
sheor circuil &t amy cutpul, Reset by swiching the supply voltage back omn.
Integraled diodes for inductive poser consumen.

Ahsolue angle encoder {modified Gray code) with 24 ¥ supply volhage. Output vabige

1 (encoder type with compensation of dead-tme compensation: T)

max. 128,000, may be assigned 1o the various outpals and programs &3 HRotion encoder
deifed.

PO 671 hand terminal: [rata profectbon

Banery buffesing for approx. & manths.
KUAX 571 controller:

u} Battery buffering for appros.

e o e

1) Lizhim bamery appron. 10 years.

e If the cam control unit is installed with the batiery (Bcing verti-
cally downwards with its positive poke. the buffering time s reduced to
approx. 5 years.

19

Processing Hme per
pulse:

Max. rotation speed of
the encoders during

Max. rotation spead of
he emcoders with dead
Dwwisz ime compensa-
thon

HARDWARE

standard fype approx. 240 ps
dynamic type spprox. 670 ps
Alsolute angle encoder 180 pulsesirey.,
approx. 1400

Absolute angle encoder 36D pulses/rev.,
approx. T rpm

Abscluie angle encoder 1000 pislssfrev.,
approa. 150 rpm

Absalute angle encoder 180 pulses/ rev.,
mppron. SO0 rpm

Absiiuse angle encoder 360 pulsesfrev.,
approx. 250 rpm

Albsolute angle encoder 100D jpaslsesire.,
appron. 120 pm

O0Cwi55C

Cam cantralier Ir20

Hand terminal 1P 40
Installed in front pamnel P65

Device w | H | ]
Cam contraller 242 | 110 | 69
Hand termibnal {[1+] 190 8.8
Encosder ef. ch. 7.5,



HARDWARE

Mapoaal:
Please dispose of used batieries al the moconding pubilhe suthorities of send
them hact to one of the branches of the Soanenschein company

Cauthon: security note

Excerpts ‘rom hand- ling instructicns and secrurity notes soed by the Son
menscheir company conceming the handling of Lithium baneries. There is
danger ofinflammation, explosion of sericus buming in case of incomect

usage. These hatieries must nod be charged, heated above a iemperature of
100 € or burnt; ibe conents of the banieries mus! mol gei inio contact with
water, The electrolyie (s exwemely camstc. Therefore never force 8 batery
open, solder or weald it

21

HARDWARE
6.1. Dimensions of the KUAX 671 cam controller

HARDWARE
6.2. Dimensions of the KUAX 671 PG hand terminal

12




