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ELECTRICAL PROPERTIES:
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RIPPLE CURRENT AMPS p-p SURFACE AREA 176.4 Sqcm
DC BIAS OES TEMP RISE @ 0 HRS 73.8 DEGC
AC FLUX DENSITY 10742 GAUSS Time To 115 % Loss 3e+05 Hours
PERCENT PERM 105 PCT Life Limit 1e+08 Hours
CORE AL VALUE 484 nH

MECHANICAL PROPERTIES:
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CORE VOLUME 115.200 Cubic cm WINDING BUILD 2.262 mm
MAGNETIC Ac 7.680 Sqcm WINDOW FILL 22.0 PERCENT
MAGNETIC Lm 15.000 cm WOUND OD 65.567 mm
WIRE DIA 0.302 mm WOUND HEIGHT 52.867 mm
WIRE LENGTH 5.5 m
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P 3 Sl Cagp Y- IS5

Standard n b/d@ Riha Ribha W
lengths natural cooling with Fan SKF 3-230-01
mm KW KW kg
P 3/120 1 20 0,55 (100W) 0,167 2,1
3 0,43 (150W) 0,147
P 3/180 2 20 0,39 (150W) 0,132 3,1
3 0,36 (180W) 0,12
6 0,33 (200W) 0,108
1 34 0,144
3 0,118
P 3/300 3 34 0,0847 53
P 3 Soow Cop Olasuin Y- Jous
Types Ident No. f Vi Max P Tamb | Weight | Noise
volume max
Hz \ m3h w °C kg dB
SKF 3-230-01 30031061 . 50/60 | 230 | 159/190 15/14 70 0,565 /M
SKF 3-115-01 30031110 4 B 50/60 | 115 | 160/190 | 15,5/14,5 70 0,55 i/
SKF 3-24¢-01 VEOO1030 DC 24 185 7.5 70 0,26 43
SKF 8-230-01 3014543 f’ ' 50 230 325 45 50 11 48
SKF 9-230-01 30142385 | 50 230 375 24 70 1 54
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TMBPT5RA120 Condition
Loss{W) 3-Phase 2-Level Inverter
Total (farm) G1.6 Total (/=ystem) 3698
Fo(Hz) 5
T 1y T2 02 D5 lo{Arms) 20.1
Total 52.3 9.3 Fe(kHz) 10
Conduction 1.3 16 ::f d D ;
Mo )
(Rocoveryy 227 77 oty
Turn off 18.3 vdc(V) 200
Temperature(C) T1 RG(on) 1
T D1 T2 D2 DS T1 RG(off) 1
Tvj (peak) 143 1007 e
Tvj (ave) 100.5 94.3 T2 RG(off)
Tvj-c (ave) 131 6.8
ATV 243 114 Temperature('C)
Ted Tc? Tes Tf (peak) ad.4
Tc (peak) 87.0 Tf (ave) 244
Tc (ave) 87.5 Ta 40
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TMBPTSRA120 Condition
3-Phasze 2-Level Inverter
Loss(WW)
Total (farm) 884 Total {/system) 5305
Fo{Hz) A0
T D1 T2 D2 D5 lo(Arms) 20
Total 5.5 1219 FoikHz) 10
Conduction 19.2 26 pr 1
Nod 0.4
(Raravery) 323 103
Yy} Duty
Turn off 24.0 Vde(V) 700
Temperature{C) T1 RG(on) 1
T D1 T2 D2 D5 U LeEm 1
Tvj (peak) 113.0 100.9 T2 RG{on)
Tvj (ave) 108.2 98 3 T2 RG(off)
Tvj-c (ave) 18.9 94
ATvj a6 4.0 Temperature(’G)
Ted Tez Tcs Tf (peak) 849
Tc (peak) g9.4 Tf (ave) 34.9
Tc (ave) 04 Ta 40
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Stator currents [A]
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Designitemid | Footpnint |Qty Designator Comment
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Wire Color Code
EC colors are shown.

Color Terminal

Brown Power supply {+V)
Black Output phase A
White Output phase B
Orange Output phase Z
Blue OV {common)

O 8510 Claswin g (i) 381 139501 E43 51 Che g ygumminns (guiit 1581 439501 IS SLid b :¥'- V4 S

Direction of rotation: CW Diracton of rotation: CCW
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Designitemid Qty |Footprint Designator mme
Cap
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DesignitemId Qty Footprint Designator Comment
Cap
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it jlige 41 S| 2 C1206

R1.R6.R16,R4444 RD5,RD6,RDTR11
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Designltemid |Qty |Footprint Designator Comn}
Cap

D |c1, €2 c3,¢5 C6,C7, €8, €9, C11, C12, C17, €18, £23, C24, €25, €26, C27, €29, €30, €32, C34, C36, £38, C39, C40, C41, C45, C46, €47, €51, €52, €53, €57, €58, €59

D2PAK |L7905, L7912

1781510220 | 5 | Dopak [i7e12, L7a151, L78152, 178153, L7154 L7815

Conector_Fuse_LED

1206 [FUSE1, FUSE2, FUSE3, FUSE4, FUSES, FUSE7, FUSES, FUSES, FUSE10, FUSET1, FUSE12, FUSET3, RD1, RD2, RD3, RD4, RDS, RD6, RD7, RD8, RO, RD10, RD11, RD12, RD13

Q325 2w 359 BOM Cond -0 G

LABVIEW 551 05 5 S cond o olKiws SdI,5 Lyl -Y-1 ¥
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20,5 o JWid pasuine Claal plaS o 10 a5 00005 o (i imme By A 138l p 5 pl 3 00,8 e pldl laes
5l 0l os U_s-l).lo 65\.31)5 s b
Initialization
Transient time domain analysis
Frequency domain & harmonic analysis

Power , energy , power factor & thermal analysis
Vibration analysis
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32 bit

Fixed Point
DspTMS320f335 DSP - Digital Signal Processors & Oloss aske 0.520
okl <8y Controllers : Congh goge
(Texas instruments) 150 MHz https://www.javanelec.com/Shops?sear
32 bit chFilter=F28335#dtl/11250

Floating Point

STM32H742x1/G STM32H743x1/G
STM32H7 series

STM32H7 series includes microc
ontrollers with single- and dual-
core architectures.

a.AJ)'L.u g,S).w

(STMicro electronics)

32-bit Arm® Cortex®-M7 core with
double-precision FPU

32-bit RISC core operating at up to 480
MHz / 3*ADC

Floating Poin

uLo}, uy_L.n 1130
https://afranik.ir/stm32h743vih6.html

stm32f103ret6

STM32 Family STM32F1 Series
Microcontrollers

ARM MCU, Motor Control,
STM32 Family STM32F1 Series
Microcontrollers, ARM Cortex-
M3, 32bit, 72 MHz

oJJ)'Lu uf)w

(STMiicro electronics)

Core: Arm ® 32-bit Cortex® -M3 CPU
32bit, 72 MHz

ulny u}.l..n 1.72
https://www.javanelec.com/Shops?sear
chFilter=F2812#dtl/11232

ATSAMS70J21A-AN 32-bit Arm Cortex-M7 running at 20.4%
SAM S70 up to 300 MHz, 1958 JB 15 )3 39340l
300 MHz Arm Cortex-M7 Based MCUs Floating Poin
with Up to 2 MB Flash
oJJ)'L» uf)w
(Microchip)
ATSAMDS51P20A-AU 120 MHz Arm Cortex-M4 Based 9.86%
SAM D5x Series MCUs with Up to 1 MB Flash 3555 51 53 355 40l
o5l Sy Floating Point
(Microchip)

Atmel ® | SMART SAM E70is a 20.8%
SAME70Q21 high-performance Flash
SAM E70 microcontroller (MCU) based
ATMEL on the 32-bit ARM ® Cortex ® -
0djls &S 1 M7 RISC (5.04 258 31> 55 392900
(Atmel) CoreMark/120MHz)  processor

with floating

point unit (FPU)
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VL(volt) 380
I(amp) 7.6
Nr (rpm) 2880
Rs(Ohm) 5.4

Rr(Ohm) 3.469633117
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Ls(H) 0.018409568
Lr (H) 0.018409568
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# Binaries

& Includes

= Debug

= dvt

(2= Include

(= RemoteSystemsTempFiles

[€] ABC_DQO_POS._F.c

[€] ActiveFilter-Devinit.c

[€] ADC_Setup.c

[€] CNTLPI_F.c

[€] DLOG_4CH_F.c

DSP2833x ADC_cal.asm
DSP2833x_CodeStartBranch.asm
[€] DSP2833x Defaultlsr.c
(€] DSP2833x EQep.c
[€] DSP2833x_GlobalVariableDefs.c
2 DSP2833x Headers_nonBIOS.cmd
(€] DSP2833x PieCtrl.c
[€] DSP2833x_PieVect.c
D5P2833x_usDelay.asm
[€] Example_posspeed.c
Example_posspeed.h
2 F28335_FLASH_Solarlnverter.cmd
(€] 10_Setup.c
Mainlsrh
[£] NOTCH_FLTR F.c
[€] PWM_Setup.c
[g] Savehrray.c
[€] SINEAMALYZER_DIFF_F.c
1€l sinus.c
[€] SPLL_1ph_F.c
[ SPLL_3PH_SRF F.c
_RAM_Ink.crnd
Filter-Devinit_F2833x.c
0] Book1xisx
= C28x_SGEN_Lib_fpu32.lib
AM _Solarlnverter.CMD

a1y 9 (oSl gla iile 0yplaie My G jao il 5 b

< = B | [fsinusc 32 [¢ ABC.DQOPOSFc il boot2Binc

s
else if (Wref<-@.825%Wrefmax)

Wref2=-8.825*Wrefmax;

'/ Wref2 = 200;

entl pil.Ref =(float) Wref2*3.1415926535897932384626433832795/38;
entl pil.Fbk =(float) Wr4*3.1415926535897932384626433832795/30;
CNTL_PI_F_FUNC(&cntl_pil);

tr= (Ir+Im)/rr;
=idint* (exp(-(Ts/tr + ide*Ts/t
exp(- (Tsftr'))) + TId_f*((1- exp( (TS/tr'))))

)
(

if (mlm(s))
{

1
lambdaD=1idint*Im;
K= 3/2*p/2*lambdaD*Im/(Ir+Im),
//iqr W
if (1qre+’f< 15)
igreff=-15;

¥
else if (iqreff>15)

igreff=1s;
}

entl_pi2.Ref -igreff;
fentl_pi2.Ref =cntl pil.Out/K ;

cntl_pi2.Fbk =Iq_f;
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324 Torque=(double) (AdcMirror.ADCRESULTE);

326 if (tt<l5e8)

327 7

328 torque_sum =torque_sum +Torque;

#29 tt=tt+l;

a3@ }

231 else

a3z I

333 torque_offset=({torque_sum/1588);

334 Torque= Torque-torgue offset;

335 1

336 Torque_f=alfatorque*Torque + (l-alfatorque)*Torque_old;
337 Torque old=Torque f;

338 Torque_m=( (Torque_T*8.8815683)+.88583)*16;
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J 1ol g 5y Hgmman -V-T

@ Gl 00 odlatwl by 5 5y Homiw 3l oKwd calisee (sl isw by g Wy (605 ojlul cas NV S Billas
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Accuracy - Dynamic performance data
Jyone

Linearity error - <0.2
%

Offset current Ip=0,T=25c°

Temperature p YO U+ ol 8d9dme 0.06
variation of lo oS +mA

do Ve B YD oled Bdgisme 0.1
oSl +MA

Total error IpN, T=25 ¢°, 12-15 0.9
+V +%
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Accuracy - Dynamic performance data

las sl yialil S8 kalys 3l
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Linearity error <0.15
%

Offset current Ip=0,T=25c°

Temperature Lp YO b+ ol Bdgde 0.1
variation of lo o Kl +mA

dojVe B YO oled Bdguee 0.2
oSk +MA

Total error IpN, T=25 ¢°, 12-15 0.9
+V +%
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I_Rl=(double) (AdcMirror.ADCRESULTE)*(-4.6/3@9); //// 28
if (IRR<ISAMPLE)

IR_sum =IR_sum +I_R1j;
IRR=IRR+1;
¥

else

IRR_offset=(IR_sum/ISAMPLE);
I_R2= I_R1-IRR offset;

97 }

979

CEL I_51=(double) (AdcMirror.ADCRESULT1)*(-4.6/3@9); /////A1
981

982 if (ISS<ISAMPLE)

983

984 I5_sum =I5 _sum +I_51;

985 I55=I55+1;

a6 }

987 else

988

99 155_offset=(I5_sum/ISAMPLE);
998 I_52= I_S1-I55 offset;

9a1 }

942

9a3 //***Line voltage sampling and calibration
994 vuv=(double) (AdcMirror.ADCRESULT3)*-8.2857142857;
945 S/ LOW PASS FILTER

996 //float32 alfa3=1;

a7 vuvLP=alfa3*vuv + (1-alfa3)*wuvLPO;
998 vuwLPO=vuvLP;

9495 // HIGH PASS FILTER
leae vuv2=alfad*vuvl + alfad*(vuvLP-vuvll);
18l vuvll=vuvLP;
18a2 vuvl=vuva;
laa3

oa T —

vvw=(double) (AdcMirror.ADCRESULT4)*-8.2857142857;
J/f LOW PASS FILTER

J/float32 alfa3=1;

vwwLP=alfa3*ww + (1-alfa3)*vwwlPO;

VvwWLPO=vwWlP 3

// HIGH PASS FILTER

vvw2=alfad*vwwl + alfad*(vwwlP-vwwll);
wvvwll=wvvwlP;

vvwl=vww2;

/O )5 4 539y ol 42 DSP iz bawgs (g3l diged jogMe (2 9 5y (sloyguias (295 Cusl S5 2y Y
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25 vy
Respsp-vorrace = pivhe 6.1mA (v-=v)
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The crank length Tes 10Cm
The connecting rod length Loy 30Cm
::j tdhi:tszicri t‘)%\iveen the center of piston d,, 2cm
The connecting rod mass me, 3Kg
The piston mass m, 1Kg
The normal force F, 200 N
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DICHIARAZIONE DI CONFORMITA

Declaration of conformity

Costruttore: AEP transducers sg; Manufacturer:
Via Bottego 33/A

i 41126 Cognento MODENA Italia Ao
DICHIARA CHE IL SEGUENTE PRODOTTO:
Deciores thot the following product
Nome prodotto: RT2 - RT2A Product name:
T TORSIOMETRO =

Torgue transducer

£ CONFORME Al REQUISITI DEFINITI DALLE SEGUENTI NORME
Conforms to the requirements defined by the following morms

EN 6£1326-1 (2013) EN £1010-1 (2013)

£ CONFORME Al REQUISITI DEFINITI DALLE SEGUENTI DIRETTIVE

Conforms to the requirements defined by the following directives

2004/108/CE 2006/95/CE
2011/65/UE (RoMS] 2012/19/UE (RAEE/WEEE)

E CONFORME AL REGOLAMENTO
Conforms to the regulction

1907 /2006 [REACH)
il grodomo & stato provato nells configurazione tigica & | The prodect P Seen tested 0 the Spkcal nstdlerion
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RAPPORTO DI TARATURA N° 00014C

(Calibration Report No.)
Destinatario (Addressee): -
Data delle misure (Date of measurements): 07/03/14
Temperatura di prova (Room temperature): 20 °C

SISTEMA CAMPIONE (STANDARD SYSTEM)

Oggetto (Device): Calibratore resistivo (Calbration unit)
Costruttore (Manufacter): HBM

Tipo (Type): K 3608

N° di senie (Serial numnber): 42311

Campo di misura (Measurement range): (-3 = 3)mVpV

Campione munito di certificato di taratura N°: 13-0542-01 (INRIM)

(Standard validated by certificate of calibration Ne.)

Incertezza dello strumento campione: 0,002 %

{(Expanded Uncertainty of standard):

SISTEMA IN TARATURA (SYSTEM TO BE CALIBRATED)

Oggetto (Device): Indicatore digitale (Drgital indicator)
Costruttore (Manufacturer): AEP transducers

Tipo (Type): MP10

N° di senie (Seral Mumber): 6218

Campo di misura (max range): (2 <+2)mvyv

Risoluzione (Resolution): 0,00001 mV/V

NOTE (MOTES): Taratura eseguita sul canale 0 dell'indicatore,

MISURE (MEASUREMENTS)
_ Segnale itivo (Positive :f’ /) Segnale mgaavo ‘ﬁﬂﬁh've :E' 15
Punti di misura SMso nommalo! Se urato | Segnale nominale | Segnale
(Measure points)| (Nominalsignal) | (Measuredsignal) | (Nominal signal) | (Measured signal)
n® mV/V mvV/V mV/V mV/V
0 00 0,00000 0.0 0,00000
1 0.4 0,40001 02 <0,40000
2 0.8 0,80001 -0,4 <0,80001
3 12 1,20000 -0,6 -1,19999
4 16 60000 -0.8 -1,60000
5 2,0 99998 -10 -1,99999
Operatore Tecnico
(Technical Operator)
1l Centro di taratusa ACCREDIA LAT N* 093 collabora con | sefon di prodk AAEP ducers per I sferbita delle misure o Sistema Infernacionale delle Uinkta (S1)
ACCREDIA Calibvation Centre LAT N* 002 cooperates wihh production seclors of AEP ok o ercure the fraceabilly 1o the Infernational System of Units (S1)
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