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Obsah prezentace

e zpracovaniinformace k fizeni pohonu

* zakladni regulaéni schémata nejpouzivanéjgich RS
(Sinumerik, Heidenhain apod.)

e strojni konstanty z hlediska bezpecnosti
e strojni konstanty z hlediska presnosti (kompenzace)
e priklady nastaveni
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Uvod

e RUzné fidici systémy (Sinumerik, Heidenhain, Fanuc)
e Kazdy vyrobce své znaceni (konstanta Cislovana)

* Ridici systém pro rGzné stroje — nutnost nastaveni pro konkrétni stroj
* napf. 10-20 tis. konstant — pfizpUsobeni fidiciho systému stroji na miru
 Jde nastavit témé&F ,VSE“

* Pfiklady pro RS Sinumerik =
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Strojni konstanty - schéma

» Jak se zpracovava informace k fizeni pohonu (iustrace, co se dgje v systému)
* Kazda konst. Cislo (napf. zesileni polohové smycky: 252 *; 1. osa ... 2521; 2. osa ... 2522 atd.)

U analog. zafizeni byvalo

0,1 V jakych nutné vyrovnat DRIFT
0,01 jfgggf:ﬁg (vstup O -> vystup O (ImV)-
NN o
0,001 na displeji za ¢as rozvazi
Xz Xe i
Vypocvet ._’ ._’. ________ -> .
jednotlivych . T T
kroku Hlidani X N @ MOTOR
nterpolace 4 N Motor bude
4 tocit ->
y w3z vznikne Xe->
> — uloZit do 272*
Kompenzace driftu -
(dovaiovélni analog. (12 000) (10 000)
regulatoru) ‘\ _
\ 10 000 imp/ot
| = Snimag
stoup. 8r. 12 mm
... Bl 7 DE
evropsky &
24. 1 O 20] 3 -y fsgr%éxl/néR EVROPSKA UNIE " MLADEZE A TELOVNGHOVY' ' oo hansurinosachopmost

INVESTICE DO ROZVOJE VZDELAVANI



Radomir MendfFicky, Martin Lachman — Elektrické pohony a servomechanismy

TKMOST
[ ] [ ] [ ]
SINUMERIK Principle block diagram of 840 D-Servo
Functionsgen] - only abstract structure
FIPO_TYPE AXJERK TIME  DYN_MATCH_TIME - change of details reserved
v_des a_des —
IPO  qes| Fipo =5 - . Siemens AG
= X_des I Theo Reichel
| A&D MC E55
position setpoint
§— Acceleration setpt
controller input AX_INERTIA
speed 3etpoint a des
contrallgr input @ @
closed orly
%_des n_des when FRAVCHA MO 32650
SPEED_FFW
VELQ FFW WEIGHT FILTER_TIME
© <
closed only
MD 32610 U MD 1424
EQUIV_ when FFWY ON3|
~" | sPEEDCTRL_
[ e
MD 32810 * .
Functionsgen SPEEDCTRL
position setpoint QFK GAIN
controller input . WO 1407
FOSCTRL. GAN SPEED_FILTER_I . »é - ’7
+
] /_ -/ / > ‘V =
+ -
A MD 32200 MD 32640 MD 1004 MD 1500 SPEED_LIMIT * desired torque
WD 32830 Bit 12 output speed controller
contral POSCTRL_OUT FILTER speed setpoint * i N /
deviation Reference- SPEEDCTRL
following model INTEGRATOR_
eror MO 1414 [fo) TIME
MO 1416 (O) MD 1408
* when FFW-Mode = 4.;
SPEEDCTRL
position actua value ECUN_ spesd setpoint INTEGRATOR.
CURRCTRL_ R eferencemod. n act FEEDBACK
TME -
MD 32800 WD 1421
Y - 2ctual speed
-l zrtual position
|\’<§; - TECHNICKA
.o UNIVERZITA
evropsky l VLBERCI
2 4 -| O 20] 3 sociain{ OP Vzdéldvini 5
. ' ™ 4 fondvCR EVROPSKA UNIE pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI



Radomir MendfFicky, Martin Lachman — Elektrické pohony a servomechanismy

HEIDENHAIN Block Diagram for iTNC 530 (with CC 424)
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*) Multi-function filters are used by the position and speed confrollers;
MP2562 = 1.. 2 speed controller
MP2562 = 11 ... 12 position controller
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Ridici systém

SINUMERIK 840 D
(priklad seznamu

konstant)

Number Identifier Mame Reference
31090 JOG_INCR_WEIGHT Weighting of increment for INC/handwheel H1
31200 SCALING_FACTOR_G70_GT71 Factor for converting values when G70/G71 is

active
32000 MAX_AX_WVELO Maximum axis velocity
32100 AX_MOTION_DIR Traversing direction
32110 ENG_FEEDBACK_POLn] Sign actual value (feedback polarity)
32200 POSCTRL_GAIN[N] Servo gain factor
32250 RATED_OQUTVAL[N] Rated output voliage
32260 RATED_WVELO[N] Rated motor speed
32450 BACKLASH[N] Backlash K3
32500 FRICT_GOMP_ENABLE Friction compensation active K3
32610 VELO_FFW_WEIGHT Feedforward control factor for speed feedforward K3
control
32650 AX_INERTIA Mament of inertia for torque feedforward control K3
3271 GEG_SCALING_SYSTEM_METRIC System of measurement of sag compensation G2
32800 EQUIV_CURRCTRL_TIME[n] Equivalent time constant K3
Current control loop for feedforward contral
32810 EQUIV_SPEEDCTRL_TIME[n] Equivalent time constant K3
Speed control loop for feedforward control
32900 DYN_MATGH_ENAEBLE Dynamics matching
32910 DYN_MATCH_TIME[n] Time constant for dynamics matching
32930 POSCTRL_OUT_FILTER_ENABLE Activation of the low pass filter at the position con-
troller output {(SW 5.3 and higher)
32940 POSCTRL_OUT_FILTER_TIME Time constant of the low pass filter at the position
controller output (SW 5.3 and higher)
32850 POSCTRL_DAMPING Factor for additional damping of the position con-
trol loop (SW 5.3 and higher)
32960 POSCTRL_ZERO_ZONE[N] Dead zone of position controller
[SW 5.3 and higher)
33000 FIPC_TYPE Fine interpolatar type
33620 FFW_MODE Feedforward control mode K3
33630 FFW_ACTIVATION_MODE Activate feedforward control from program K3
34320 ENG_INVERS[n] Linear measuring system is reversed
35100 SPIND_VELO_LIMIT Maximum spindle speed 1
36200 AX_VELO_LIMIT[n] Threshold value for velocity monitoring A3
36210 CTRLOUT_LIMIT[n] Maximum speed setpaint
36400 AX_JERK_ENABLE Axial jerk limitation B2
3640 AX_JERK_TIME Time constant for axial jerk filter Bz &
36500 ENG_GHANGE_TOL Max. tolerance for position actual-value switchover
36510 ENG_DIFF_TOL Measuring system synchronism tolerance
36700 ENC_COMP_ENAELE[N] Interpolatory compensation K3
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ﬁ |’d IICI’ SySté m 32200 POSCTRL_GAIN[]

MD number Servo gain factor

SI N U M E RI K 840 D gﬁiﬁlglie;flfgi;ile after NEW_CONF | o '“FIU;::::(;EOH level: 2/7 | o lnpl:ltr:::]:(;fsmgg

Data type: DOUBLE | Applies from SW: 1.1

N’
( p rl kI a d I ist u p ro Significance: Position controller gain, or servo gain factor.

The input/output unit for the user is [ (m/min)/mm].

l.e. POSCTRL_GAIN|[n] = 1 corresponds to 1 mm following error at V = 1m/min.
kO n Sta nt u The following machine data have default settings for adapting the standard selected input/
output unit to the internal unit [rev/s].

” ’ ’
po I 0 h Ove zes' I e n I * MD 10230: SCALING_FACTORS_USER_DEF[S] = 16.666667

* MD 10220: SCALING_USER_DEF_MASK = 'H200"; (bit no 2 as hex value).

32200) If the value “0” is entered the position controller is opened.

When entering the servo gain factor it is important to check that the gain factor of the whole
position control loop is still dependent on other parameters of the controlled system. A di-
stinction should be made between a “desired servo gain factor” (MD: POSCTRL_GAIN)
and the actual servo gain (produced by the machine). Only when all the parameters of the
control loop are matched will these servo gain factors be the same.
These factors are:
- Speed setpoint adjustment (MD 32260: RATED VELO

MD 32250: RATED OUTVAL)
- Tacho compensation at speed encoder
- Tacho generator on drive
Note:
Axes which interpolate with one another must either have the same gain setting (e.g. at the
same velocity and an identical following error = 45° slope)
or they must be matched via MD 32910: DYN_MATCH_TIME.
The actual servo gain factor can be checked by means of the following error (in the service
display). The drift compensation must be checked first (in the case of SINUMERIK FM-
NC).

Coding for machine data index [n]:
[control parameter set no.]: 0-5
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Strojni konstanty - bezpecnost

* Vidicim systému je rada véci, které se hlidaji

Snimacd

e Kdybychom davali konc. spinacCe s ohledem na setrvacné hmoty = dlouha draha
« Redise vRS: Systém nedovoli, aby v uréitém pasmu <= jel rychleji nez ......

e Zpomaleni pfed limitem pojezdu (koncovymi spinaci)
SINUMERIK 840 D

v A Vmax
Vzdalenost potfebna
na zastaveni z V1
<+
V1 ;
4 /
MD2* \ L
' |-
* 2. Software 1. Software Hardware limit EMERGENCY Mechanical
MDl X limit switch limit switches ~ switches STOP traversing limit
d (activable via
LIMIT (konc. sp.) o

= - TECHNICKA
l s UNIVERZITA
v V LIBERCI
evropsky
24.10. 2013 gl - PRI, bl o
' ' [S=4 fondvCR EVROPSKA UNIE pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI



Radomir MendfFicky, Martin Lachman — Elektrické pohony a servomechanismy A
TKMOST

Strojni konstanty - presnost

Blok 2 -
 Zpomaleni pfi prechodu bloku /
* Napt. frézovani , kapsy“ gau
i ¢__|./” 2adana poloha
)
Skute¢na poloha (SERVO)
o o , Blok 1 zde jiZ rozjede v x-ovém sméru
RESENI:
* blok DELAY — chvili pockat, az osa y dojede
* nebo snizit rychlost — mensi zaobleni /
* =strojni konstanta zpomaleni MD3 (MD3 xxx [mm/min])

e aktivni pouze pokud v programu zadame funkci G60

. ‘_)gelgz

X

Xe = Za pohybu existuje trvala polohova
K odchylka!
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Strojni konstanty — hlidani serva

* Optimum - v kazdém kroku interpolace kontrola odlehlosti skutecné
drahy od Zadané (hlidani obrysu)

* Neznam skutecnou polohu, vypocetné narocné

Zadana poloha

Paralelni
odlehlost

Skute¢na draha

v
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Strojni konstanty — hlidani serva

Mozné reseni:

 V Case daném konstantou 156*
(napf. 0,2s) musi byt polohova
odchylka xe mensi nez hodnota dana

b Jedu rychlosti vz — tomu odpovida

konstantou 212* (napf. 0,2 mm) ) polohova odchylka xe
* V case daném konstantou 157* o

(napf. 0,5s) musi byt polohova 1

odchylka xe mensi nez hodnota dan3d 208" ////// \

konstantou 208* (napt. 0,01 mm) "e’“”im'er .

: // /////////////M\ ,
 156* [ms] , t

e Pokud vyhovi kontrole — OK, v . 157+ [ms] .

opacném pripadé dojde k zastaveni

SERVA

|G D
evropsky ° V LIBERCI :
24.10. 2013 =1y .. = - >
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Strojni konstanty — hlidani serva

SINUMERIK 840 D

Setpoint

— Effective tolerance
for zero-speed and
clamping monitoring

—|—|— DB31, ... DBX2.3 (clamping in progress)

— — —MD36050 $MA_CLAMP_POS_TOL

—  MD36030 $MA_STANDSTILL_POS_TOL

| |
| . ] .
MD36040 | | | IExact stop fine signal _ t
“SMA_STANDSTILL | g i >
_DELAY_TIME ‘ |Exact stop coarse signal _

MD36020 $MA_POSITIONING_TIME

_—]

Correlation between positioning, zero-speed and clamping monitoring
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Strojni konstanty — hlidani serva

e Pri prekroCeni: vypnuti celého

3 stroje (TOTAL)

264* 0,2 Xe max

Vi e e e e e e e e e e e - —

268* 0,05 Xe max ve v v , ,
———————————————————— 7 e Pri prekroceni: vypnuti serva
_____________ T Xe max )4
max (GOO) /. rog. rvchioposuy (ale mohu pokracovat v prg.)

280 \
VJOG  Ruéni rychloposuv ® Xemax Od pOVI'dé max. rYChIOSti (Vmax)
/v 290 R a nemélo by dojit k prekroceni
276 * t

Nastaveni zrychleni

Pr.:
\'
X, = ? vmax = 30 m/min = 500 mm/s
y Kv =25 1/s

Xemax = 500/25 =20 mm !
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Strojni konstanty — hlidani serva

SINUMERIK 840 D

Following error
A Tolerance band

ds First cut \l

4 Measured
f following error

e A

(model)

I"' Begin
machining

MD36400 $MA_ CONTOUR_TOL

Calculated following error

Following - Error Monitoring
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Strojni konstanty — kompenzace

Kompenzace vile }t‘]le

M P

Neptimé
odmeérovani

Pfimé odméfovani

* Vlivem vlle, malé tuhosti a dalSich vlivii mlze pohon zacit kmitat — nelinearni
mezni kmity

Xz
X
X2
B
€p >
el
VULE - do konstanty 220*
Xz
X
X2-1/2 V (220%) (gefe2—
D

> * Snizeni chyby (napf. z 20um na 5(3) um)
XU x141/2 v (2204
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Strojni konstanty — kompenzace

Kompenzace stoupani Sroubu stoupani $roubu neni vyrobeno zcela presné

/

\ 4
FTTTTTTT TTT T TTITT TTTTI

M P

e Rozdélime na useky (Sinumerik 810 — 12 usekt — konst. 316* - 328*) a v kazdém
useku zadam do prislusné konstanty zmérenou chybu

AX = XZ - X Sum
WM
o

-5um

Chyba v prabéhu stoupani (kulha) Im

AXkomp

PPN
ST

TKMOST
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