Chapter 19  Stepper using 3D Printer Stepper Motor

This lab is an upgrade or less-expensive version of the lab in Chapter 18. The lab in that chapter
used parts as they existed in the year 2012. We were in a tremendous change at that time in the
electronics/programming maker revolution that introduced components like the parts shown
below. These components were made for the Arduino and 3D Printer. Distributors such as the
Robot Shop or Amazon have many components such as these. The only difficulty is that the
voltages may not match and the user manual for this stepper give the formula for describing the
components needed.
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The program from Chapter 18 is the same for starting the motor. There may be a need to
upgrade or change the processor and a help screen will show the steps necessary.

From Chapter 18:

The program given allows the user to toggle the various switches and rotate the motor. Some of the
commands will be modified in the actual program. Notice that there is a command table that may be
chosen. Itis not usable if the pause and resume are to work properly. Try the toggle switches with the
command table and then halt the motion. Then resume the motion. Notice that the motion is reset
and starts again from the top. The problem associated with the reset action requires the additional
programming. Follow the commands below in this order to begin the Siemens stepper application.

10.0-10.7

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Starting Point
Turn on Power Switch
and Leave On (10.1)
Toggle on and then off
Reset (10.0)
Toggle on and then off to
set Home Position (10.0)

Toggle Switch Settings for Siemens Stepper

Follow the video from Chapter 17
and build an HMI panel with soft
switches similar to the hard-wired
switches above. The soft switches
provide the same function and should
be accessed in the same order listed
above to initialize the drive to move.

- :[+o000000( * :[+0000000(] '
. The figure at left shows the buttons
from this HMI screen. The two

numeric entry boxes are for distance

. and speed of a relative move.
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The figure below show the program’s configuration of the pulse output for the stepper.
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¥ General

» PROFINETinterface [X1]

» DI 14iDQ 10

P A2

} High speed counters (H5C)

~ Pulse generators (PTQIPYWIM)
* PTO 1PV

>  Generl

Parameter assignment
Hardware outputs
} PTOZIPWMZ
b FTO3IPWMS
b FTO4/PWIML
Startup

[ em Tomem T I

b General
» PROFINETinterface [X1]
» DI 14iDQ 10
P A2
} High speed counters (HSC)
 Pulse generators (FTO/PYIM)
* PTO1/PWMIT
General

» Parameter assignment

FTO (pulse Aand direction B)

» PTOZIPWIM2

e e e e

b General
» PROFINETinterface [X1]
» DI 14/DQ 10
P A2
» High speed counters (H5C)
~ Pulse generatars (PTOIPWM)
- FTO1/PWLH
General

Parameter assignment

»  Hardware outputs

From the manual for the stepper drive, we find the following wiring diagram which shows the
wiring between the PLC and the stepper drive:
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Common-Cathode Connection:

Connect PUL -, DIR - and EN - to the ground terminal of the control system. Pulse
signal connects to PUL-; direction signal connects to Dir- ; Enable signal connects to
EN-. As shown below:

5V

{ ©|puLse
T el Mcu

EN
GND

EN- | &
EN+
DIR-
DIR+| !
PUL-
PUL+| |

Stepper Motor Driver

GND |

VCC |/ ¢
-

Wiring from the PLC to the Stepper Controller using the diagram above:

Pulse wiring from MCU: Q0/0 from Siemens PLC

Dir wiring from MCU Q0.1 from Siemens PLC

EN wiring from MCU Q0.2 from Siemens PLC

GND wiring from MCU M Terminal from Siemens PLC (0 V)
VCC on drive L Terminal from Siemens PLC (24 V)

Resistor value between PLC output and stepper drive input:
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L ——>
N 2k | M ——
typ Wiring on Output
EN+ AN Q0.0 | Pulse Terminals of Siemens 1214
or 1215 DCDCDC PLC

DIR- —VW—— o1 | Direction

DIR+ AN 0.2 | Enable
Wiring on PUL- 03| Not used
Microstep

Driver Module PUL+

B- blue
B+ yellow
To Stepper

A- green

A+ red
GND

24V- Direct to Power Supply —
veel 5 24V+ Do not go through Siemens L-M Feed

Warning:
The stepper motors consume a great deal of power even when not in use but with the power left

on. Please turn off the power or at least lift the power wire to the driver module when not
actively running the program.
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4. DIP Switch

Micro Step Setting

The follow tablet shows the driver Micro step. You can set the motor micro step
via the first three DIP switch.
Step Angle = Motar Step Angle / Micro Step

E.g. An stepper motor with 1.8° step angle , the finial step angle under “Micro

step 4" will be 1.8°/4=0.45"°

Micro Step | Pulse/Rev 51 52 53
NC NC ON ON ON
1 200 ON ON OFF
2/A 400 ON OFF ON
2/B 400 OFF ON ON
4 800 ON OFF OFF
8 1600 OFF ON OFF
16 3200 OFF OFF ON
32 6400 OFF OFF OFF
Current Control Setting
Current (A) 54 55 56
0.5 ON ON ON
1.0 ON OFF ON
1.5 ON ON OFF
2.0 ON OFF OFF
2.5 OFF ON ON
2.8 OFF OFF ON
3.0 OFF ON OFF
3.2 OFF OFF OFF

From the dip-switch table above, be sure to turn off at least one of the first three (S1-3). To start,
turn the switches to S1 —on, S2 - on, S3 - off, S4 — on, S5 — off, S6 — off.
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Part Number : 17HS4401

Function : 2 Phase Hybrid Stepper Motor

Motor Length : 40 mm, Motor Weight : 220 g
Manufacturers : MotionKing (China) Motor Industry.
Description

Stepper motor is a motor that moves in discrete steps, one step at a time. It is generally used in a variety
of applications where precise position control is desirable such as 3D printer, laser cutter and pick &
place machine.

. Frame Size: 42 x 42mm (1.7 inch x 1.7 inch)

. Body Length: 40mm

. Shaft Diameter: 5mm

. Number of Wire Leads: 4

. Wire Length: 400mm

. Step angle accuracy : + 5%(full step,not load)
. Resistance accuracy : + 10%

. Inductance accuracy : + 20%

. Temperature rise : 80deg Max (rated current,2 phase on)
10. Ambient temperature : -20deg ~ +50deg
11. Insulation resistance :100MQ Min, 500VDC
12. Insultion Strength : 500VAC for one minute

O 00N UL WN -

Arduino Wiring:

1. Red : A+
2. Green : A-
3. Yellow :B+
4. Blue : B-
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2 Phase Hybrid Stepper Motor

17HS series-Size 42mm(1.8 degree)

Wiring Diagram:

Bk B A Bk B A
=30 210
GRH EEA GRM A

[alﬁlﬁ B B
i &2 F 4 E

RED WHT BLU RED BLU
UMI-POLAR(E LEADS) BRPOLAR{4LEADS)
Electrical Specifications:
Series Step Maotor Rated Phase Phase Holding Datant Rotor Lead | Motor
Modal Angla | Length | Current | Resistance | Inductance Torgqua Torque Inertia Wire |Waight
(deg) | {mm}) () (ohm) {mH) (N.cm Min) |{N.cm Max) | {g.cm®) [ (Mo | (g)
1THS2408 1.8 28 0.8 ] 10 12 1.6 M 4 150
1TH53401 1.8 34 13 24 28 28 1.6 34 4 220
1THS3410 18 34 1.7 12 18 28 16 34 4 220
1THS 3430 1.8 3 0.4 30 35 28 16 -] 4 220
1THS3630 1.8 k2l 0.4 30 18 21 16 x| ] 220
1THS3616 1.8 34 018 75 40 14 1.6 34 B 220
17HS4401 1.8 40 1.7 15 2.8 40 2.2 54 4 280
1THS4402 1.8 40 13 25 50 40 22 54 4 280
1THS4602 1.8 40 12 32 28 28 22 54 G 280
1THS4630 1.8 40 0.4 30 28 28 22 54 ] 280
1THS8401 1.8 48 1.7 18 3.2 52 26 68 4 350
17HS8402 1.8 48 13 32 5.5 52 26 68 4 350
1THSB403 1.8 48 23 12 16 45 26 68 4 350
1THS8630 1.8 48 0.4 30 38 34 26 68 B 350
*Mote: We can manufacture products acconding ko cusiomer's requinements,
Dimensions: unit=mm Motor Length:
42 _Sae
1L_Mgu
rﬂ-ﬁmr
43 | Model Length
gl T 7] 1THSZXXX 28 mm
1THSIXXX 34 mm
2.0 - 1EHS4XXX 40 mm
a4 DEEP .58k
| 1BHSBXX 48 mm
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Try the stepper motor before using the input switches by using the Commissioning window:

Devices

Project1 » PLC_2 [CPU 1215C DUDUDC] » Technology objects » Axis_1 [DB1]

~ | ] Projectl
B Add new device
iy Devices & networks
~ [ PLC_2 [cPU1215C..
[T pevice configur...
'/ Online & diagno...
» gl Frogram blocks
v [ Technology obj...
B ~dd new obj._
~ ¥ ads_1[DB1]
£ Configur...
lﬁ Commiss...
4] Diagnosti...
» Z# Command ta..
4 External source f..
» [g PLCtags
» [ PLC data types
» [ Watch and force_..
» [ Online backups

» [ Traces

<] i

I

[

4 | Details view

(==

Auxis control panel

Master control: ¥ Activate 35 Deactivate

Axis control panel

avis: @) Enable €3 Diszble

2]

Command Toa [~] Currg
Velocity: | 125.0 pu|5e5f5|
Acceleration | deceleration: |:—'-9'3 pulsesis= |
Enable jerk limit
Jerk: | 192.0 pu|5e5f5=|
|« Backward | |» Forward |
E Stop |
Axis status
Enabled Info message
Homed
Ready Drive error
Axis error Restart required

Try Activate, then Enable, and then jog Forward or Reverse. Verify pulses coming from the

outputs on the PLC.
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If the processor needed is different from the program downloaded, then use the following. It
gives an outline for converting or upgrading a program from one processor to another:

Project Edit Wiew Insert Online

[3 [% ] save project = £

Under Reference

K Add new device
gy Devices & networks
~ [[j PLC_2 [cPu1215C.
[I§ pevice configur...
&% Online & diagnao...

» gl Program blacks

Devices

[IY pevice configur...
%| Online & diagno...

» |- Frogram blocks
~ [ Technology obj..
K Add new obj...

~ ¥ auc 1 [DB1]

l\J/?:Vt:Ir i = Project, you can
Jml— o brmg a prOJect
- with a different
B = .add ™ ] Projecti _ 2 PLC and convert
window B Add new device ) the program to

. | Reference gy Devices & netwarks 3 the new PLC

¥ ] Project] had Projects ~ [ pLc_2 [cPU 1215C... '

+ [ Technology ob... & Configur...

. -
g’ F‘.d-d new obj... <] m |

* ¥ Axs_1[DB1] -

S Configur_ b | Reference projects

I commiss &

14| Diagnosti..
v Z command ta .
External source f...
':3 PLCtags
[ PLC data types
[z Watch and force...

rj;, Online backups
_r:)._ Traces
q T |

v | Details view

+ | Details view

* F vF v v v

Marne

The reference project allows the processor type or version to be changed without change to the
program. Otherwise, a number of copy-paste operations are needed to move the contents of one
program to another and this process may not change all the variables.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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