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HH.

2. Y0 NEFTR, K PMSM SRilesdp ol B REtbaR. HiEmad, 22aEa.

3. FRFERIREHERE R 200%, BEEEHER.
TR ESEERIERE, EEEERENETT, EVERIREDE, EREE R R RERE. B
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Limit

Current Limit accuracy A decimal ~|| oo4on
Current Limit [%] 200. :l
Speed Limit [rpm] 5000 =

= Close

4. 400W FZEMVEEIHE R K&Y 1 B, BERUE L K& 20mH, [ZEEEHE: e.m f. = 29.8V/1000RPM, Jiit
EifjE Magnetic flux (Wb), £:% HDT il Page. 101, i Magnetic flux AZCAIT:

Magnetic flux (Magnet Flow) in Wb using the following formula:

Ke 2
MAG = —-—-20 |Whb
p 0

In the previous formula, ‘Ke'is motor e.m.f. parameter in Vs (Volt x second), ‘P’is motor poles number.

Just in case ‘Ke’ would not be directly provided into datasheet, please use formula below to get the correct
parameter by motor e.m.f. (FEM__ ) given at a specified speed (RPM):

FEM 60
Ke=—p 2x V]

RPM

T LA, 400W fE#ERY
Ke = (29.8/1000)*(60/2pi) = 0.28457 V*s;
fi3% Magnetic flux , MAG = (0.28457/8)*(1.414/1.732)*20 = 0.5808 Wb

HERG TR LI, 400W K2 750W FEZERVRAE Magnetic flux, R EAIGETERTTA, Wb {HA1 T

400W [EiE 750W HEiE
FEL L, mH 20mH 15mH
BERH B 1 B 1 B
fik3E Magnetic flux, MAG, Wb 0.5808 Wb 0.7952 Wb




5. 2% HDT il Page 101 HYEEER, [ TEALAVEEIH ;7 BRI —{5, I EMBEHAVHEE MAG {E,
I AZISESEIIN, AT ERTR:

Drive Data
| Motor Data

Type Motor 0 - PM rotary motor j
Nominal Speed [rpm] 3000 :II |
Nominal current [A] ’Wj |
Peak Current [A] 6.90 j
Stall Current [A] 230
Nominal Voltage [V] 220 j
Motor Poles ’8—3

rPhase Resistor [Ohm] 0.50 :,‘
Synchrony Inductance [mH] 10.00 j

\Magnet Flow [Wb] 0.581 :I
12t Time [s] 100 -

6. 400W FETTERHVELE S, sE BT

(A) B A FSZ S8, Motor Data, AR EER, BEL, HEE.

(B) R THELHY PID, M FHEISCFZ 7. (B#E Current J Velocity)

(C) %5 Feedback k%j sensor less, #5%5E Covariance-noise 28, T, HE Covariance-current J%
Covariance-phase. ZR125%1E Starting current = 60%(%2:%), Stationing current = 50%(2E5%), il

(D) FF43 8% E Current Kz Velocity PID. F Scope RIS R ARFHHLR, HIBr R BER KEE
Y Kp, Ki Bf, B4R KR Hh 4RV EERE), RLERE(LAY PID 28

(E) EEHITHE(C)R(D), 5F5{EHRY PID F Covariance-noise 8.

7. 27 HDT it Page 101 (Y., FEEIR KRS TR PID E/GIFAK, Bk, HDT BVERE 7R
W

Regarding speed and current loop regulators, as main parameters are related to sensorless predictive control,
speed and current PID must be set as low as possible in order to avoid to let the system to instability conditions;
it's recommended to set PID parameters (nel sottomenu Advanced Setup) as shown in the table below:

PID Speed Current
Kp 50 120
Ki 10 70
Kd 1 1

8. 1 Caliper H1, HFeHsk[ElaEEEE f Sensorless, 171 & Fr7w:



Feedback

Type Motor 0 - PM rotary motor
I” Reverse feedback Off | 0000h
Selection feedback

Feedback type |4- Sensorless Z|

Covariance-noise | Parameters start | Setting | |

Covariance current | 6.00 j ||
Covariance speed | 1.00 j ||
Covariance phase | 0.2080 j ||
Current noise | 1.00 :I ”

_FEHHY Covariance-noise £:8§E7RH, 52:Rd HDT i} Page. 102 H. 458401~

Covariance-noise window shows sensorless regulation parameters sensorless:
- Covariance current: sensorless regulation parameter; range between 0.01 and 650.00;
- Covariance speed: sensorless regulation parameter; range between 0.01 and 650.00;
+  Covariance phase: sensorless regulation parameter; range between 0.0001 and 6.5000;
- Current noise: sensorless regulation parameter; range between 0.01 and 650.00;

Parameters start window allows to set:

- Starting current: current provided by drive to motor in order to guide the shaft to initial position; this
parameter is percentage related to Nominal current parameter.

»  Current ramp: ramp, in seconds, to reach starting current.

+ Initial speed: speed parameter, in RPM, beyond which drive changes control algorithm, from V/F to
sensorless.

+  Speed Hysteresis: it's reffered to initial speed; this parameter is shown in RPM.
+  Speed ramp: ramp, in RPM/s, to reach initial speed from zero speed.

« Initial delay: time parameter beyond which drive starts to follow speed reference; the delay is necessary
to let the motor shaft to reach the corrrect start position.

Setting windows allow to set:

«  Zerocrossing mode parameter:it's available as Continuous or Stop-Start. Continuous mode allows to cross
zero speed without the stop procedure, when a speed reference inversion occurs. Otherwise, Stop/
Start mode let the drive to change into V/F control and perform the starting procedure in accordance
with parameters shown into Parameters start window.

«  Stationing current: when SWITCH-ON command is provided to drive, this parameter shows the 0 speed
current that drive must provide to motor; this parameter is percentage related to Nominal current
parameter.

+  Fault measured speed: speed parameter, in RPM, beyond which drive provides alarm.

9. KZKIBEMHE, HEMTEEEAER, HEFIEL Covariance current §7 Covariance phase 3= 2 {E{H.
Covariance current FY¥J4&{E 2 10; Covariance phase FY¥J4&{E -2 0.0080. T B P ECEKHEHIS %
ERRAY{E.



Feedback

Type Mator 0 - PM rotary motor
" Reverse feedback Off | 0000h ‘
~Selection feedback
Feedback type | 4-Sensorless -
Covariance-noise | Parameters start | Setting | |

| comance curen oo |
| Comnancespo e
| corarance e oo <]

Curront noise 100 H

Parameters start 5z Setting FNEJAA{E 73 B0 T AT, TAPSEEENATRER, S5 H AR GRS A2,
FEHREEIRR RSN, FeivE ETEEE.

Selection feedback
Feedback type |4-Sensorless |
Covariance-noise  Parameters start | Setting |
Current
Starting current [%] 60.0 :’
Current ramp [s] 0.400 —| Feedback type |4_ Sensorless ;J
Velocity : 5
(__—Y - Covarlance‘nmsel Parameters start  Setting |
Initial speed max [rpm)] | 100 j
Setting
Speed hysteresi -
pecd hysterasis [rpm) - j Zero crossing [0] Stop/Start 'l 0000h ‘
Speed ramp [rpm/s] 1000
j [ Stationing current [%] | 50.0 :’
Jnitial delay [s] [ 02005 I Fault measured speed [rpm] 2000

10. INITIAL PHASE, fEE& RN, No load connected, fF Caliper §1, FHZEERE, %€ 50RPM, ZR7%
Enable, [HIFEZFIERSIEkEeE. EREIT RS 7, AR 3 MEIEGEF 2 50, iR,
PR R NIRRT S kBl e

11. {£ Caliper 1, FZRMEHESS, FHE2RE, 82E 500RPM, ZAf% Enable. LI ZE T ARE 2 BkENIEHE,
JeH Scope BiELRE HE, BIFAE, HEEER.

WTE, EEFE Speed Ref.(4k )T HkE), {21 Speed Ref. (k1) FLE(F EHY 500RPM; Meas.
Current Iq S0 BRI (A1 01) S Z FIA K 200%HYEE M {E 4.6A. JEEERE.
BERFHY B PR RS REY 60RPM, SR FI| 7R ZEHY S00RPM.

. Em - w [002]Meas. Speed - E [003]Cut ent kg Ref. -l Ehuwum curenta =] || [T

Speed Ref. Meas. Currentlq | Cursors Scale | Trigger|

oK Analyzer
CH1[rpn ] CH4[A)
o bt A— ———r — . Left Axis CH1 ~
F Lo/ 7% R A SR AN S SO SN S| H H H H y B
el (N R Fight Axis CH4 :l'

@ Soeed Ref. [rpm]
& Automatic " Fixed

900, ey [ SN[ R 1 Ny L8 N 10 OO SO RGNS, NN SRS O, SO SR - —
Sl Al N N R B Ma 4000 =

Min -4000 —|

.Meu. Speed. [rpm]
@ Automatic Fixed

Max 4000 =
Min -4000 =

@ current ig Ref. [4]
@ Automatic " Fixed

1| Max 10.00 =

Min -10.00 =

@ veas. Current g [4]
@ Automatic " Fixed

S e [ w0
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12. A& Covariance current FY{E, SN 2 BGREYD 2, B4 Scope HREHE, BIEHE, HIE
BR. BEZEEST] S00RPM, i H 88 7 (H s

13. & sy, HIf& Covariance current BY{EES & 5 TEER{H 6, I Covariance phase B, &

[0 0.01. #ZZ Scope HURLE S, EIEHE, BIXEMN. EE = 2] 500RPM, i H B (H 25

.

= .
Feedback
Type Motor 0 - PM rotary motor
I” Reverse feedback Off | 0000h
Selection feedback
Feedback type I4- Sensorless E|

Covariance-noise | Parameters start | Setting |

Covariance current [ 6.00 |
Covariance speed | 100
Covariance phase | 02080 =
Current noise [ 100

14. &5 PAHCRRE, ATLUGE] 400W EERYSEEL T, W H IR /E HOT BEHfas -

400W motor, Covarlance 287
No. of test 19 20 21 22 23 | 25
Covariance Current 6 § 6 6 6 6
Covariance Speed 1 1 1 1 1 1
Covariance Phase 0.268 0.268 0.268 | 0268 | 0.268 || 0.268
Covariance Noise 1 1 1 1 1 1
i B Kp/Ki 300/80 | 300/80 | 300/80 | 300/80 |300/80|300/80
HIEEKp/Ki 80/10 80/10 | 80/10 | 80/10 | 80/101| 83/10
Starting current % 60 60 60 60 60 60
Current Ramp, s 0.4 0.4 0.4 04 0.4 04
Speed Ramp, rpm/s 1000 1000 1000 1000 1000 || 1000
e E B RPM 500 1500 2000 2500 3000 || 3000
E RS 2K, RPM 500 1500 2000 2500 | 3000 | 3000
it ERated/stall Hifi 2.3 2.3 2.3 2.3 2.3 2.3
st 2 Peak T8 i 6.9 6.9 6.9 6.9 6.9 6.9
Al Peak SR A, A 1.38 138 | 138 | 138 | 1.38 | 1.38
RO TP SR, A 0.22 0.29 0.3 0.34 0.35 | 0.39
Station current, A 1.15 1.15 1.15 1.15 1.15 1.15
I BRIFER , sec 0.5 1.5 2 2.5 3 3
BRI, RPM 160 160 180 180 180 | 163

A:A}'[_;—\—p

HIEMES, 7 LAZEE] 3,000RPM. (HZ, FJeatiEfm B RE, HERsE 3000RPM, 41T

Selection feedback
Feedback type [4-sensorless |

Covariance-noise | Parameters start Setting |

Setting

Zero crossing [1] Continuous ~| 0001h
Stationing current [%] [W—I
Fault measured speed [rpm] [W:’ ||



oo ]| 5 | Tl @|rl = |ese h‘H‘S‘BHM| |D|G|5|?‘@"m =P | STest| & [
D [i=)| ie=l IQ_‘” (@ noipower | & n1jEnable Rer. @ 21— | @ 11— (@ na— | F ghnnusma Ret - E‘muu Meas. Speed - g‘mw Current iy Ret - El[nﬁdlueu Curm
ata Moni Menu Drive Data )
Drive 50-1201230V1 |[[ o Field Bus z o Shet Analyzer trs cumati Cursors | Scale | Trigger]|
Bus InputiOutPut = {ig¢ Motor Data ControlIn C '_‘,l 2 - [l (o
Mode [0}Speed (& Feedback T 3ee3 . Speed Ref. [rpm]
Current 036 A 1 2842.0000000
® Observer vz 29850000000
Temp. 361 °C o Thermistor 25843 dy: -143.0000000
Speed [Mot| 3000 rem ||| 5 fgr Advanced Setup [ TAux Speed] | @ veas. Speed. [rpm)
Position (Rev/Offset)[Mot] | Speed Regulatc SN I S S A A ' ' ! yi: 29204223633
2694 9377 counts #~ Current Regula [nside ; ; 2 3069.6716309
176563361 Counts I, Postion loop ) o ~149.2452676
@ current i Ret. [A]
Input &) Alarm Memory ¥i: 1.3088659
1.0 |Power on [+} %@ Alarm Mode 2! 1.3717559
1.1 |Enable Ref. o B Limit dy: -0.0628900
: 2 | 8 {E] Notch Filter @icos Curent )
Sl B e R R 4 o
15 |ResetAlarm ® : glﬂl’u‘ - ———1 : : : o 0.3300000
16 | Analog Input 1 3 [ Generic data 00— —— AL e crren e
1.7 | Output 2 % Braking resistol [inaide . + ° ffu'smh‘ﬂ
Output =88 Control Set ~Freque J ! : : 4 s s ! I Ll 1.7858770
0.0| Drive OK @ & Control Setting T 2 48291572
0.1/ Speed 0 [} @& Digital Input | dt -3.0432802
0.2/Speed 0 Q T Factors . En 000 s.mi
< - > < = N
wvawa monmor Menu pnve Lata
Drive 6,0-12,0(230 V] % Field Bus 7S = :.t: m-} Analyzer :-C:‘ s:;;v]anm Cursors | Scale | Trigger|  f
|Bus Input/OutPut &gt Motor Data Control In Out l‘v_ r!"l ™ Cursors Axis Y t
Mode [0}Speed ® Feedback _ = so0 § i @ specaret (om)
Current 034 A 75 v 498.2666667
® Observer 2 529.2500000 |
Temp %2 °C o Thermistor 400 150/ 9 -30.9833333
Speed [Mot. 3000 rpm ||| =i ig# Advanced Setup JAux Speed] @ ess Speed [rpm)
Position (Rev/Offset){Mot] 1 Speed Regulatc 300 125 y1 4742651367
5883 29206 Counts | b~ Current Regula nside ¥ 506.6024780
385577494 Counts | 1A Position loop 200 o zc e 320141
Input &) Alarm Memory i ament et I 02781144
1.0 | Power on -] @ Alarm Mode 075 | y2 0.2917406
1.1 | Enable Ref. g < Limit dy: -0.0136262
: £l [ Notch Fiter o050 @ Mess. currentia (4]
14| 8 Iq Fiter Main Speed :; : ;gggggg
15 |Reset Aam ® Egéﬁn‘;m P =100 i s ARSI 025 o 10.0845000
1.6 | Analog Input 1 3 ric data
AT q 2 Braking resistor -Inside - o ¥ Cursors Axis T
Output & B3 Control Set 17 18 19 20 21 22 23 ;" Tina (s} e
0.0/Drive OK @ & Control Setting T ° 20838629
0.1/Speed 0 Q @ Digital Input a -0.2911566
0.2/ Speed 0 Q@ i Factors 4 0.000 8.000
« > « T T

B, ATLUZZ] 3,000RPM. {HJE, BLSOE =B RE, HhpmistiE 3000RPM, 41T

1

Selection feedback
Feedback type [4- Sensoriess ~| ‘

Covariance-noise | Parameters start Setting |
Setting
Zero crossing [1] Continuous ~| 0001h

Stationing current [%] 50.0 —|
Fault measured speed [rpm] 3000 :I

16. T4 HDT F-{lf Page104 HYEiiEH, S8HVEHEEZAIRERY, H2H2¥F] 3000RPM E; 2000RPM
MEERR, GRS EIREME. T EERER VAR A FESR.
12. tofurtherreduce the measured current noise and measured speed noise at 500RPM (see previous image), it's
possible to decrease Covariance current parameter again: but this solution does NOT guarantee that tuning
will be excellent at 2000RPM. For this reason, the tuning procedure requires an iteration with increasing

steps for speed reference, in order to avoid abnormal behaviours that may occur if the speed reference
changes from 500RPM to 3000RPM without an excellent tuning in the range.

17. fekREa %, w] DLRRE) R A2 R R, I H e S 2 RE). R IR, BER
1000RPM/s.




|Drive Data

Ramps

cW  |ccw | Type s|

hocel. W s ‘
Decel CW o
= oo
18. ZRE ARG EE B 40 N5 FR.
Aux Speed
|

Limit
Current

Regulator
Velocity

Regulator

—1 Current

:‘l'i'
%
Main Speed

TrT—

19. HLAEPERRIMER, & TFE AR (20 Modbus RTU)EGE FPRELFER] analog reference FYREZ T {52 .
(HDT USER Manual on page 85, 6.18 Sensor less speed control)
With internal speed reference (Fieldbus reference, Ex. Modbus RTU) or analog reference.
20. HAEPERIAT DURESRE TS, BRSMHE RARRENS ERAERERRE, FARE
SR RS AT ESS.
VNS
@/’ MK B SR A R 4] ,

i-Maku Automation CO., LTD.

Motors & Digital Drives
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