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ALTINAY TECHNOLOGY GROUP

30+ YEARS 3 SECTORS 10 COMPANIES 1000+ STAFF 120M+$ SALES

O ROBOTIC & AUTOMATION

ROBOTIC MANUFACTURING TECHNOLOGIES

WELDING SYSTEMS
ASSEMBLY & TRANSFER SYSTEMS

GLASS & LOGISTIC TECHNOLOGIES

FLAT GLASS HANDLING & PROCESSING SYSTEMS
END OF LINE AUTOMATION

AUTOMATIC WAREHOUSE & INTRALOGISTIC
SYS.

O DEFENSE & AEROSPACE

MOTION CONTROL TECHNOLOGIES
UNMANNED SYSTEM TECHNOLOGIES
AVIATION TECHNOLOGIES

CRITICAL PRODUCTION TECHNOLOGIES

O ENERGY & MOBILITY

ENERGY & ELECTRO-MOBILITY TECH.

ENERGY STORAGE SYSTEMS
E-MOBILITY SOLUTIONS

VEHICLE ENGINEERING TECH.

VEHICLE MODIFICATION TECHNOLOGIES
VEHICLE ENGINEERING
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OLBRICHT
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= TAAC
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ROBOTIC TECHNOLOGIES
MASCHINENBAU ‘\’ @ —y

Q 9\ PALLETING WITH
GmbH %Qw REAR AXLE AND AXLE INTEGRATION

UNMANNED VEHICLE

GLASS & TRANSFER  BODY JOINING LINES AUTOMATICWAREHOUSEISYSTEMS

TECHNOLOGIES £ et <
AUTOMATION ’ b o ‘ ~
GmbH ENGINE FRAME RAIL SYSTEM

INTEGRATION INTEGRATION TRANSFER SYSTEMS PALLETING SYSTEMS

DEFENSE
TECHNOLOGIES

AEROSPACE
TECHNOLOGIES

HIERHOEIEAE SUB-SYSTEM SOLUTIONS FOR LAND
TECHNOLOGIES AIR AND MARINE PLATFORMS MOTION CONTROL PLATFORMS TESTSYSTEMS

ELECTROMOBILITY & ﬁ_‘
ENERGY TECHNOLOGIES N}z,

BATTERY SYSTEM TECH. ELECTRIC BUs BATTERY SOLUTIONS

GmbH
< -

LIGHT COMMERCIAL VEHICLES

MODIFICATION CENTER

FORD TRANSIT
SCHOOL BUS

ACCESSORIES
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HEAD OFFICE
R&D CENTER

PRODUCTION FACILITY

Makine OSB — Dilovasi / Sanayi Mah. Teknopark
O U R Kocaeli / Tuirkiye !3ulvar| No: 1/ 7C Pendik /
Istanbul / Tirkiye
FACI LITI ES ASSEMBLY and MANUFACTURING FACILIT R&D and PRODUCTION

FACILITY

9 HAB OSB — Ankara / Turkiye

Sekerpinar — Gebze / Kocaeli
/ Tiirkiye

Defense
Technologies Inc.
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ALTINAY DEFENSE TECHNOLOGIES

AMMO DISPOSAL

ML WEAPON AND EXPLOSIVE

CONTROL SYSTEMS PRODUCTION

SYSTEMS NAVAL SYSTEMS __ UNMANNED
SYSTEMS o R SYSTEMS
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POWER

ELECTRONIC

SERVO

DRIVERS

Bus Voltage (DC):

18V-36V

Rated Motor
Current: <15A

Max Output
Power: 300W

Weight: 0.1 kg

Cooling: Chasis

Operating
Temperature:

-40°C - 60°C

Bus Voltage (DC):

18V-36V

Rated Motor
Current: <15A

Max Output
Power: 300W

Weight: 0.1 kg
Cooling: Chasis

Operating
Temperature:

-40°C - 85°C

G-MOTION S-MOTION M-MOTION E-MOTION

Bus Voltage (DC):

18V-36V

Rated Motor
Current: <80A

Max Output
Power: 2.2kW

Weight: 6.7 kg

Cooling: Chasis,
Fan

Operating
Temperature:

-40°C - 60°C

Bus Voltage (DC):
150VDC

Rated Motor
Current: <300A

Max Output
Power: 40 kW

Weight: 3 kg
Cooling: Fan

Operating
Temperature:

-20°C - 50°C




Kullanici Arayiizii (Ul)
Amacg

Yuksek hassasiyetli hiz/pozisyon kontrolii, verimli ve
sessiz siirus, guvenli ¢calisma.

Nasil (Algoritma & Mimari)
FOC (d-q) + opsiyonel MTPA/MTPV; Trapezoid ve
S-curve Trajectory Generator.
Cevrimler: 20 kHz akim (P1 d/q), 1-2 kHz hiz, ~1 kHz
pozisyon; feedforward + anti-windup.
Sensorler: Resolver, BiSS-C/SSI, QEP, Hall, Sensorsiiz
(e-observer/PLL).
Guvenlik: Over-current/voltage, stall, encoder hatasi
Fault Handler (safe stop).
Haberlesme: CANopen DS301/DS402
(komut/parametre), obje sozliugi, bootloader/OTA.

Test & Dogrulama
Motor parametre tanimlama (Rs, Ld/Lq, Ke), encoder
hizalama.
Akim g¢evrimi bode ve kararlilik; hiz/pozisyon step &
trajectory izleme.

Defense
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Parametre Kestirimi

TEKNIiC-2310P motoru iizerinde test edildiginde, datasheet
degerleriyle %95 dogruluk oram

Select Board

DRVE830S and F28379D Launchpad -

Communication Port

com12
Baud rate : 12e6

Host Serial Setup

Required Inputs

Input DC Voltage: 24 v

Nominal Current: | 71 A (peak value)
Nominal Speed: 4000 pm

Pole pairs: ‘ 4

Nominal Voltage: 24 v

Sensor Selection: Sensorless -

Note: Following inputs are not required for sensorless

Position Offset: o.08 Per Unit
- Position
Total QEP Slits: lvee
Steps

. Provide required inputs.

. Press Ctri+D to update the workspace

. Build, Deploy & Start required targetl models

. Select port in Host Serial Setup, Host Serial Receive
and Host Serial Transmit

. Run this model to estimate motor parameters

. To modify the parameters of the estimation algorithm

bWN =

oo

000

00

¢

Test Status

Qo

Ohm

Vpk_LLU/krpm
Kg.m*2

N.m.s

Run - ) stop
Estimated Motor Parameters
Rs 0.4950
Ld 1.7007e-04
Lgq 1.7538e-04
Bemf 4.6019
Motor Inertia 1.0109e-05
Friction constant = 4.5492e-05
Save Parameters

Open Model

Signal Conditioning, Scaling and
Advanced Algorithm Parameters

Fault Status

Over Current
Under Voltage

Serial Communication

Phase difference between
V & |l is in linear region

- Ld Test

. LqTest

Signal from Target

PhascDiff (deg) -

Target Models (F28379D + DRV8305):

mcb _param est 283790 DRVS305
m n: 7 R

Target Models (F28069M + DRVS8312):

mcb param est 28069 DRV8312
0 RVE31

Models to calibrate Hall Offset:

mcb pmsm hall offset f28069m
m Il 7!

Models to calibrate QEP Offset:

—— —— —— ek SVOOD e

Defense
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PMSM FOC

mcb_gep_workflow_host b

Prerequisites:
1. Deploy the target modal to

tha hardware mch_gep _workflow

Steps:

1. Select the port in Host Serial Setup,

Host Serial Recsive and

Host Serial Transmit.

Simulste this modal

Us= Start / Stop Motor switch

to control the motor.

. Ues open loop mode to validate
hardware setup.

. Use Calibration mode to calibrate
current offset and position offset.

5. Update these values in parameter file

and run parameter fila.
&. Proceed to Closed Loop Speed
Cinntrnl minde o tnrmae control maode

Note:

Reference Speed [RPM)] input is active

in both Open Loop Speed Control and

Closad Loop Speed Confrol modes.

Reference Torgue [Mm] input is active

only in Closed Loop Torqus Contral

moda.

‘Control_ref scope signal plots

Reference speed during speed control

modes and Referance torque during

torgue control mode.

W

w

e

@) Cannot change the model 'mcb_gep_workflow_host' while the simulation is running

FMSM FOUC Speed Lontrol Host

Control Dashboard

Stop ‘_ | Start

Motor

Operating Modes

() standgy

I:::l Calibration

':::' Open Loop Speed Contro
':i:' Closed Loop Speed Control

I:::I Clesed Loop Torgue Contro

Closed Loop Torgue Control

Referance Toraus [Nm]

Speed Control

Refarence Spesd [RPM] ‘

Calibration Qutput

0.0883
Position Offset [PU Position]

2200

Current Sensor A Offset [counts]

2205

Current Sensor B Offset [counts]

SpeadRel
Com12 P 1d
Baud rate : 1286 m

ReferenceSpesd

(.

AelualSpeed

Host Serial Setup Serial Communication

a
a
a
a

Copyright 2020-2021 The Math

SelectedSignals

Ha lt I nay '?::re\nm;fogies Inc.

Scope signals
=
@ con

|_ref & Spes
Y

@) d Control

—

L_J lg Contral

P T

\_Jla&lb

,—\ .

(_J) Torgue & Fower

NS B Fosit
(_Jla & Position

All signals are in Per-Unit




Speed Kontrol Rampa Fonksiyonu Eklenmesi

< 4 | Speed_Ref selector * | PIController_Speed | Speed Contml =
@® |[Pajmcb_gep_workflow b [Pa|Embedded Processor b [Pa]Speed Control ¥ -

PI_Gontrolier_Speed

7

EnSpeadContrcl
Spaed_Ref_Sslector
% ez —
MotorGontrol_Ref_PU {Speed Ref In Spacd Ref FU
|Seesd_Ref Open 11

1

Speed_Meas_PU

@D e
Mode 1
if Speed control IdaRer_PU
MTPA Gontrol Reference
if Torqua control
n
@ L Speed_Meas PUZ
MotarControl_Ref PU1
T_Rel_c
(€D 1
] Speed_Mass_PUT
« |FX™ um
" Speed Contral > ]
Diagnostic Viewer x
: ®| d Control b [Pa|Speed_Ref_Selector ¥ -
% & SpeadReflogging
&=
O
Ramp_Tme  Ramp
Ramp_Tims (sac)
Ramp Generatar
1)
« || Hnd
Diagnostic Viewer ® x
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Rampa Fonksiyonu Olmadan Hiz Kontrolu

File Tools View Simulation Help

9- 40P @ |- 3-0-|FE-

Running Frame based |Offset=150 (seconds) |T=159.840

Defense
Technologies Inc.
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Rampa Fonksiyonu Eklenerek Hiz Kontroli

ew  Simulation  Help
SRR

ReferenceSpeed, ActualSpeed

= ReferenceSpeed
I ActualSpeed

Running Frame based |Offset=180 (seconds) T=185.070
altinay |5
Technologies Inc.




&

Main Design Controller Controller Performance Current Controller

Port com3 .
Baudrate 0
0.9
Disconnect Connect
0.8
Stop Log Start Log SAVE
File Name Log 0.7
Start Acgustion | | PWM Enable
~ Node ~ Node 0-6
SpeedRef-S5peedFeedback PaositionRef
IdRef-ldFeedback SpeedRef
> 0.5
IgRef-lgFeedback IgRef
la-fh IdRef
la-Position
- 0.4
Mer Pos-FirPns
| CLEAR | | STOP
0.3
Dposﬂign IIIIIIIIIIlIIIIIIIII|IIII|IIII|IIIIIIIII|IIII| .:]
=360 -280 -200 -120 -40 40 120 200 280 360 0.2
DSpeed IIIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIII| |:|
=700 -80 60 -40 -20 0 20 40 60 80 100
0.1
qu IIIII|IIIIIIIIIIIIII|IIIIIIIII|IIII|IIII| .:]
-0.2 -0.15 -0.1 -0.05 0 005 01 015 0.2
l:“d IIIII|IIIIIIIIIIIIII|IIIIIIIII|IIII|IIII| ':l G
_ﬂ..z _0-1'5 'U.f _0.05 D 0.05 G.f 0.15 0-2 U U.‘I" ﬂ.z ﬂ.g ﬂ." ﬂr5 ﬂ.ﬁ U.T U.E ﬂ.g ‘I‘

LL d l[ I I ]ay | :I-":t:;lr::lfogies Inc.



[#] MATLAE App

Main Design Controller

Controller Performance

Current Controller

MOTOR IDENTIFICATION

OPTIMAZTION METHOD CONTROLLER GAIN

XXaltinay |

Motor Pole Pair Edit Field Edit Figld2 1} Position Controller opﬁm,zamn Method Position Proportional 0
» Node Position Imegrator 0
Edit Fieldd Edit Field3 Edit Field4 0
Position Derivative 0
Sensor Type Cption 1 Edit Field7 Edit Field8 0 [ Calculate Position Controller
Motor Pole Pair Edit Field Edit Figld2 0 Speed Controller Optimization Method Speed Froportional 0
» Node Speed Integrator 0
Sensor Type Option 1 Edit Field3 Edit Figld4 0
Speed Derivative i)
START MOTOR IDENTIFICATION TESET [ Calculate Speed Controller
Edit Field5 1] Edit Field5 0 _
O O Torq Controller Optimization Method R Al 0
G Edit Field5 0 O Edit Field5 0 + Nodo Torgue Integrator 0
O Edit Field5 0 O Edit Field5 0 Torgue Derivative 0
‘ Save Parameters | Open Model [ Calculate Toque Controlier

Defense
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4| MATLAB App

Main Design Controller

Performance Analyze Range

Current ly

Low Range
L] g

[]Mid Range

[ |High Range

Speed

Low Range
Ll g

[ ]Mid Range

[ |High Range

Current Id

Low Range
L] g

Mid Range
U ang

[ | High Range

Fosition

Low Range
Ll g

[]Mid Range

High Range
[ High Rang

START
CONTROLLER
PERFORMANCE
ANALYZE TEST

ANALYZE
CONTROLLER
PERFORMANCE

Controller Performance

09

0.3

0.7

0.6

0.5

0.4

03

0.2
0.1

09

0.3

0.7

0.6

0.5

0.4
0.3

Current Controller

Position Bode GAIN

09
0.a
0.7
0.6

0.4
0.3
0.2
0.1

0.2 0.4 0.6 0.8 1
X

Position Bode PHASE

09
0.a
0.7
0.6

0.4
0.3
0.2
0.1

0.2 0.4 0.6 0.8 1

Speed Bode GAIN

XXaltinay

0.2 0.4 0.6 0.8
x
Speed BodePHASE
0.2 0.4 0.6 0.8
X
Defense
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09

0a

0.y

0.6

05

0.4

03

0.2
01

09

02

0.7

0.6

05

0.4

03

0.2
01

Iq Bode GAIN

09
0.3
0.7
0.6

0.4
03
0.2
0.1

0.2 0.4 0.6 0.8 1
X

lq Bode PHASE

09
0.3
0.7
0.6

0.4
0.3
0.2
0.1

0.2 0.4 0.6 0.8 1

= O
Id Bode GAIN
0.2 0.4 0.6 0.8
X
Id Bode PHASE
0.2 0.4 0.6 0.8
X



. Kullanilan Matlab Toolboxlari

eEmbedded Coder
eSimulink Coder
eSimulink

oStateflow

eMotor Control Blockset
*C2000 Microcontroller Blockset
*MATLAB Coder
eFixed-Point Designer
eControl System Toolbox
*DSP System Toolbox
eAPPDesigner

MATLAB
' SIMULINK

Defense
Technologies Inc.
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