VAUTOMATIONDIRECT: SyreStep™ Stepping Systems Overview

SUrEStE STEPPING SYSTEMS “\'—_\\\\‘-

Introducing SureStep™ Stepping Systems

High Performance Microstepping Drive with High Torque Stepping Motors

Open-loop stepping systems provide simple and accurate control of position and speed where lower power and cost are considera-
tions. Pulses (or "step" and "direction” signals) from the DirecfLOGIC family of PLCs or other indexers and motion controllers are
"translated” by the microstepping drive into precise movement of the stepping motor shaft. The SureStep™ stepping motors use
2-phase technology with 200 full steps per revolution or 1.8° per full step. Older type stepping motor drives, which operate step-
ping motors in full step mode, can result in stalling or lost motion due to potential problems with low speed mechanical vibration
(usually between 100 to 200 RPM). To minimize this vibration problem, the SureStep microstepping drive uses advanced microstep-
ping technology with selectable step sizes of 400 steps per revolution (+ 2), 1,000 steps per revolution (+ 5), 2,000 steps per revo-
lution (+ 10), and 10,000 steps per revolution (+ 50). The equation below relates the PLC pulse output frequency to SureStep motor

speed and stepping angle:

Maximum Potential Speed Chart

Direct LOGIC SureStep™ Drive Selection (Steps/Rev)

PLC Pulse
Frequency

5,000Hz
7,000Hz
10,000Hz
25,000Hz

Microstepping Drive
STP-DRV-4035

NEMA 34 Stepper Motor
STP-MTR-34066
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Stepping Motor RPM = (A-B) x (60 seconds/minute)

where A = PLC output frequency (steps of pulses per second
B = microstepping motor drive resolution selection
(steps/revolution — SureStep™ provides 400, 1,000, 2,000,
and 10,000 steps/revolution as possible settings)

NEMA 17 Stepper Motor
STP-MTR-17048

Stepper Motor Extension Cable
STP-EXT-020

Formula

Steps/Sec Steps/Rev Sec/Min
A B
1,500 KN S I K
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NEMA 23 Stepper Motor
STP-MTR-23055

NEMA 23 Stepper Motor
STP-MTR-23079

Stepper Motor Power Supply
STP-PWR-3204
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2-Phase Mlcrosteppmg Drive
STP-DRV-4035 o "
0.4103.5Amps

Automatic 50% (switch selectable, 32 settings)

idle current reduction
(can be switched off)

20 foot extension cable

Optically isolated step, with locking connector
direction and enable inputs (STP-EXT-020)

STEPPER MOTOR POWER CABLE /

Self test - slow 1/2 revolution
rotation back and forth
(switch selectable) 12” long

integrated

- connectorized
pigtail

Holding torque ranges
from 83 to 434 o0z-in

Drives NEMA

sizes 17 thru 34
step motors NEMA 17, 23 and 34
mounting flanges

Half, 1h/5, r/1l],h1|/50 step
WIIT selactable) Four standard step

PWM, MOSFET - motors to cover a wide
3-state switching amplifiers range of applications

NEMA Stepper Motor
STP-MTR-23055

Je

Square frame style produces high torque
and achieves best torque to volume ratio

tepper Motor Power Supply
PpBWR 3204

Screw terminal AC Input and
DC output connections
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32 VDC at 4 Amp
unregulated step
motor power

120 or 240 VAC, 50/60 Hz
power input (switch selectable)

Power ON LEDs

5 VDC +5% at 500 mA
regulated logic power
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Sure Step™ stepping systems...four standard systems simplify your choice

Step Motor

Power Supply OVDC
I
STP-PWR-3204 *5vbe PLC - Sinking Outputs
o [@erel s Microstepping Drive PLC:
&‘;3 @ H | D0-06DD1
oS I s STP-DRV-4035 en- [[®@ | [®]] 24v
—
< L
O - 9 Position N I|® 1®]| ov
8 [ ®||voc+ DIP Switch DIR- || @+—+—L— —®|| Y1 Out (Dir.)
9 : DC/\ ®)||vDC- & @) +Vv
o@l= )| A+ SH—l—! ®|| Yo out (Pulse)
gﬁ+ Sl e e
o||® ®||B+
R)||s- Mode 30: Pulse Output

Cable Color Code

Term | Wire |Pin# i Step Motor
A+ | Red 1 2" 1 STP-MTR-17048
A- |White | 2 Front View Connector
B+ [Green| 3
B— [Black | 4

Extension Cable
STP-EXT-020

12" Motor Pigtail
with Connector

Power Supply Sizing:

Ips = 2/3 X (Igrivet + lurive2 + larives )
I = current in Amps

Low-cost stepping systems from AUTOMATIONDIRECT...plug and play...it’s that easy

Holding
Torque
500:

Four standard motors with connectorized pigtail

450 The SureStep™ stepping family has four standard motors to

400 handle a wide range of automation applications such as

woodworking, assembly, and test machines. Our square frame or
"high torque" style stepping motors are the latest technology,
resulting in the best torque to volume. We have NEMA 17, 23,
and 34 mounting flanges and holding torque ranges from 83

350:

300:

2504

0z-in

200:

oz-in to 434 oz-in. A 20 foot extension cable with locking
150

connector is a standard option to ]
Drive

100:

interface any of the four stepping

50.

motors to the microstepping drive.

0

The extension cable can be easily cut to

length if desired.

NEMA 17
STP-MTR-17048

NEMA 23
STP-MTR-23055

NEMA 23
STP-MTR-23079

NEMA 34
STP-MTR-34066

One-size-fits-all microstepping drive

STD-DRV-4035

Drive Block Diagram

- Ultimate in simplicity

A-78

One standard microstepping drive to operate any of four
standard motors

Onboard screw terminals for easy hook-up

Optically-isolated inputs ready for +5 VDC logic from
DirectLOGIC PLCs

No software or add-on resistors required for drive
configuration - 9-position dipswitch set-up

Dipswitch used for built-in self-test, step angle selection,
current level selection, and optional idle current reduction.

Standard power supply available to operate at least two
stepping systems of any size with an auxiliary +5 VDC supply
to facilitate DirectLOGIC PLCs and stepping motor drive
interfaces.

Drives & Motors

12-42VDC
(o |
Self Test L || Current
On/Off % 041035
Steps : E. o Amp/Phase
Optical ) m—
Step— Isolator Step
n —A+ .
; , deren | woseer [ Tospon
i+ Optical | Dir Amplifier [—p* J  °eP HOTOr
Dir— Isolator
50% Idle
I Step Current
Ens . Resolution | <====N Reduction
Optical — 12, 1/5, On/Off
e Isolator 1110 or 1/50

Logic Connections
from PLC or Indexer
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SureStep™ Series Specifications — Microstepping Drive

Microstepping Drive STP-DRV-4035
Input Power (with power on red LED) 12-42 VDC (including ripple voltage)
QOutput current selectable from 0.4 to 3.5 Amps/phase motor current
Output Power (maximum output power is 140 W)
Current Controller Dual H-bridge Bipolar Chopper (3-state 20 kHz PWM with MOSFET switches)
: PR Opto-coupler input with 440 Ohm resistance (5 to 15 mA input current),
Input Signal Circuit Logic Low is input pulled to 0.8 VDC or less, Logic High is input 4 VDC or higher
Input Signals Pulse Signal Motor steps on falling edge of pulse and minimum pulse width is 0.5 microseconds
Direction Signal Needs to change at least 2 microseconds before a step pulse is sent
Enable Signal Logic 0 will disable current to the motor (current is enabled with no hook-up or logic 1)
Self Test Off or On (uses half-step to rotate 1/2 revolution in each direction at 100 steps/second)
[s’g;’ei'";gfg Microstepping 400 (200x2), 1,000 (200x5), 2,000 (200x10), or 10,000 (200x50) steps/rev
Functions Idle Current Reduction 0% or 50% reduction (idle current setting is active if motor is at rest for 1 second or more)
Phase Current Setting 0.4 t0 3.5 Amps/phase with 32 selectable levels
Drive Cooling Method Natural convection (mount drive to metal surface if possible)
Dimensions 3x4x15inches
Mounting Use #4 screws to mount on wide side (4 screws) or narrow side (2 screws)
Connectors Screw terminal blocks with AWG 18 maximum wire size
Weight 9.3 0z. (264 )
Chassis Operating Temperature 0°C to 55 °C recommended, 70 °C maximum (use fan cooling if necessary)
Agency Approvals CE (complies with EN55011A and EN50082-1 (1992))
Dimensions
4x 3.125
[«—1.50"—] 0.125">| 2.50"
2X 21255 7 i @B 1
_W ﬁ 0
O
HAAHH066
= 370 3m 0 O | 4.00
I % L J H
s 30
P — © [l _v
0.25">] |« < 0.25"
| 0.15 ‘<—3.OOQJ
.875"
[ ]
[
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SureStep™ Series Specifications — High Torque Bipolar Stepping Motors

Bipolar Stepping Motors

STP-MTR-17048

STP-MTR-23055

STP-MTR-23079

STP-MTR-34066

Stepping Motor Face Plate NEMA 17 NEMA 23 NEMA 23 NEMA 34
5.2 Ib-in 1.4 Ib-in 184 Ib-in 27.1 Ib-in
Maximum Holding Torque 83 0z-in 166 0z-in 276 oz-in 434 oz-in
0.59 Nm 129 Nm 2.08 Nm 3.06 Nm
0.00006 Ib-in-s* 0.00024 Ib-in-s 0.00042 Ib-in-s? 0.0012 Ib-in-s?
Rotor Inertia 0.45 oz-in? 1.483 oz-in? 2596 oz-in 7.66 0z-in?
0.0000068 kg-m* 0.000027 kg-m? 0.000047 kg-m? 0.00014 kg-m?

Rated Current 2.0 A/phase 2.8 A/phase 2.8 Aphase 2.8 A/phase
Basic Step Angle 1.8° (2-phase motors with connectorized pigtail)
Weight 0.7 Ibs 1.50 Ibs 2.2 Ibs 3.85Ibs
Shaft Runout
Shaft Radial Play @ 1 Ib load 0.001 in max
Perpendicularity
Concentricity
Operating Temperature Range (motor case temperature_gr?OTJ[I:dt%: 8(3:1? below 100 °C (212 °F))
Maximum Radial Load 6.01n/lb 15.0 in/lb 15.0in/lb 39.0in/lb
Maximum Thrust Load 6.01n/lb 13.0in/lb 13.0 in/lb 25.0in/lb
Agency Approvals 130 °C Class B
Agency Approvals CE (complies with EN55014-1 (1993) and EN60034-1.5.11)

Allow sufficient time to accelerate the load and size the step motor with a 100% torque safety factor. DO NOT disassemble step motors

because motor performance will be reduced and the warranty will be voided. DO NOT connect or disconnect the step motor during
Design Tips operation. Mount the motor to a surface with good thermal conductivity, such as steel or aluminum, to allow heat dissipation. Use a

flexible coupling with "clamp-on" connections to both the motor shaft and the load shaft to prevent thrust loading on bearings from

minor mis-alignment.

Extension Cable - 20 Foot (motor to drive)

Part Number STP-EXT-020

Extension Cable Wiring Diagram

L+ 2.00"
240" g 100"
PIN #4 PIN#3 1.0" REF 7<—~‘
PIN #] COLOR S\ <
PIN #2 PIN#1 1 | RED \\
2 | WHITE
3 T GREEN UNSHIELDED CABLE:
. (4) #20 AWG Cond.
4 | BLACK CONNECTOR: HEAT SHRINK
MOLEX # 43045-0412
A—80 || Drives & Motors 1-800-633-0405
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Torque vs. Speed Chart

STP-MTR-17048 STP-MTR-23055

70 160
—~—
60 140 \
\ 120
50

—] 172 51@
™~ 172 Stepping 400 steps/rey]
1400 stepsirev 100
[L710 Stepping
[2000 stepsirev

40

1710 Stepping
2000 steps/rev.
30
\ \j / 60
20 &
|

80

Torque (0z-in)
Torque (0z-in)

V \\\ 40 A
T~ ——
10 I — S~
— 20
0 0
RPM:150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250 RPM: 150 300 20 500 750 200 1050 1200 1950 1500

[Hz (400 steps/rev) 1k 2k 3k 4k 5k 6k 7K 8k 9k 10k 11k 12k 13k 14k 15k | Hz (400 steps/rev): 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
Hz (2000 steps/rev): 5k 10k 15k 20k 25k 30k 35k 40k 45k 50k 55k 60k 65k 70k 75k | [Hz (2000 steps/rev): 5,000 10,000 15,000 20,000

25,000 30,000 35,000 40,000 45,000 50,000

STP-MTR-23079 STP-MTR-34066

250 350
172 Stepping
1400 stepsire]
1/2 Stepping —
400 steps/i
stepsirev 300 —
200 1710 Stepping
— 12000 stepsirev
1/10 Stepping 250
— 2000 steps/rev
T 150 £
= N 200
S e
~ @
° 3
El z
T ] 150
5
S 100 =
100
50 \
M~ [ 50
= - R B §
0 0
RPM: 150 300 450 600 750 900 1050 1200 1350 1500 RPM: 75 150 225 300 375 450 525 600
[Fz (@00 steps/rev): 1,000 2,000 _ 3000 _ 4,000 _ 5000 6000 _ 7,000 _ 8000 _ 9,000 _ 10,000 [Hz (400 steps/rev): 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
iz (2000 steps/rev): 5000 10,000 15000 20,000 25000 _ 30,000 35000 40,000 45000 50,000 [Hz (2000 steps/rev): 2,500 5,000 7,500 10,000 12,500 15,000 17,500 20,000

NOTE: THE TORQUE VS. SPEED CURVE VALUES SHOWN ABOVE WERE OBTAINED AT NOMINAL AC INPUT VOLTAGE USING SURESTEP™ STEP

MOTORS DESCRIBED IN THIS DATA SHEET, THE STP-PWR-3204 STEP MOTOR POWER SUPPLY AND FULL LENGTH STP-EXT-020 EXTENSION
CABLE.
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Dimensions

STP-MTR-17048 o8 e 0945002 189 Max
122 (4%), [23.88+0.50] [48.00]
30.99] 0.08[2.03]
20.1968"0 0000 T
[zs.oo,g_%‘l’g%

Units: inches[mm]

M3 X 0.5 Thread

20,8669 00 0.15 [3.81] Min

Deep (4X 4 3
+0.00] e=p () Unshielded Cable L
[222.00 g o5] Heat Shrink (4) #20 AWG Cond. ][ 12:0[305]
Pin#| Color _|Phase 2 1
1 [ Red | A |,
2 White A View From Wire Entrance
3 | Green | B
— Molex Conn. p/n 43025-0400
4 | Black | B Molex Terminal p/n 43030-0007 -
2.25 Max
O%57.15] 0.81+0.02 | 2 ég gﬂzﬂx |
STP-MTR-23055 ] posreosd S
- - [47.24] —] 0.06 [1.52]
+0.0000
g o) S 20.2500" 0005
S +0.00] 059 [14.99] —|
® L 126.35 ¢ 613]

Units: inches[mm]

—]
0.230 [5.84] Flat T

N\ 21.5000.001

[£38.10+0.025]

—=]| |=—020[5.08]

20.20 [/5.08] THRU (4X)

N

4 3
Screws' Location
Optional Heat Shrink Unshielded Cable 12.0 [305]
(4) #20 AWG Cond.” ~a
Pin #| Color |Phase 2 1
1 Re_d ﬁ View From Wire Entrance
2 | White | A
3 | Green | B Molex Conn. p/n 43025-0400 __*"|
4 | Black | B Molex Terminal p/n 43030-0007
2.25 Max
STP-MTR-23079 O%57.15) 0.8140.02 3.10 Max
186 (4%) [20.57+0.50] [78.74]
[47.24] [~=—0.06[1.52]
+0.0000
I ~ 20.2500"('0005
b (e +0.00]

/{zs.as,

0.013]

059 [14.99] {‘
Units: inches[mm] L

0.230 [5.84] Flat j

©1.500+0.001
238.10£0.025]

\[

20.20 [25.08] THRU (4X)

Fo.zo [5.08]

Screws' Location

onr
M

Optional Heat Shrink Unshielded Cable
(4) #20 AWG Cond.
Pin #] Color_|Phase @ N
1 | Red A
2_| White g View From Wire Entrance
3 Green
2 TBack | 5 Molex Conn. p/n 43025-0400 __#"

Molex Terminal p/n 43030-0007

- - 3.37 Max 1.46+0.04 2.60 Max
STP-MTR-34066 r=—0"[gs.60] — 1 [37.08+1.02] [66.04] — ™|
2.74 (4X
&0 20500079 9000 008 2.08]
1.00 [25.40] —
ﬁmmo,g%?g% [25.40]

Units: inches[mm]

=

0.450+0.006
[11.43+0.15]
IN_ @2.875+0.001 (2X)90" Apart
[©73.030.025]

\— 0.26 [@6.60] THRU (4X)

3 [100?61*) F

Screws' 4
B%‘i?g:g} Heat Shrink Unshielded Cabi
! Pin #| Color |Phase nshielded Cable
T | Red A B . (4) #20 AWG Cond. “an|
2 | White | A | view From Wire Entrance
3 Green B
4 | Black B Molex Conn. p/n 43025-0400 _#"

Molex Terminal p/n 43030-0007

Drives & Motors

512 0[305]

il

12.0
[305]
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Power Supply
for Stepping System

SureStep™ Series Specifications — Stepping System Power Supply

STP-PWR-3204

Input Power (fuse protected)

1-phase, 120/240 VAC, 50/60 Hz, 150 va
(Fuse: 3 A, form factor 3AG, fast acting)

Input Voltage Range (switch selectable)

120/240 VAC £10%

Inrush Current

120 VAC <12 A/ 240 VAC < 14 A

Motor Supply Output (linear unregulated,
fuse protected and power on LED indicator)

32VDC @ 4 Amp (fully loaded)
35VDC @ 1 Amp load
41VDC @ no load
(Fuse: 6 A, form factor 3AG, fast acting)

Logic Supply Output (+ 5% regulated, electronically
overload protected and power on LED indicator)

5VDC @ 500 mA
(Electronically Overload Protected)

Operating Temperature Range

0°C to 50 °C full rated; derate current 1.1% per degree above 50 °C; 70 °C maximum

Storage Temperature Range

-55°C 1085 °C

Humidity 95% (non-condensing) relative humidity maximum
Cooling Method Natural convection (mount power supply to metal surface if possible)
Dimensions 4x7x 3% inches

Mounting Use four (4) #8 or #10 screws to mount on either wide or narrow side.
Weight 65 Ibs

Connections Screw Terminal

Agency Approvals UL, CSA and CE
Dimensions

www.automationdirect.com/stepper_systems
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Motion Control with DirectLOGIC PLCs and SureStep™ Stepping Systems

PLC Series

d? = popular choices

1 axis control

1-2 axis control

1-5 axis control

DL105

DLOS

DLO6

Maximum Number of Modules

Local I/0
Maximum Possible 1/0 18 30 100
BUIlt- In 1 axis pulse output included with the PLC base unit.
Pulse Outputs (DC output models only)
Maximum Velocity 7,000 pulses/sec 10,000 pulses/sec
Target Pulse Range -8,388,608 to +8,388,607 pulses
Minimum Velocity 40 pulses/sec
Velocity Resolution 10 pulses/sec
Accel/Decel Range 0.110 10 sec
Position Control Trapezoidal Profiles
Velocity Control Velocity Levels
HO-CTRIO (1 axis per module)
1/0 Modules
Pulse Outputs
Maximum Velocity Not Applicable 25,000 pulses/sec
Target Pulse Range +/—2.1 billion pulses (31 bits plus sign)
Minimum Velocity 40 pulses/sec
Velocity Resolution 10 pulses/sec
Accel/Decel Range 0.1t010sec
Position Control Trapezoidal Profiles (linear & S-curve ramps)
Velocity Control Dynamic Velocity (controlled accel/decel)

A- 84 Drives & Motors
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PLC Series

1@ = popular choices

Motion Control with DirectLOGIC PLCs and SureStep™ Stepping Systems

1-16 axis control depending on base size and power supply budget

DL205

DL405

Local I/0

Maximum Possible 1/0

16,384

16,384

‘WinPLC

PC-Based Control with Think & Do:
On your PC with Windows,

or our embedded WinPLC

Integrate the motion control using the
H2-CTRIO or T1H-CTRIO

1/0 Modules
Pulse Outputs

D2-CTRINT (1 axis per module)

H2-CTRIO T1H-CTRIO H4-CTRIO
(2 axis per module)

Maximum Velocity 5,000 pulses/sec 25,000 pulses/sec
Target Pulse Range -8,388,608 to +8388,607 pulses +/-2.1 billion pulses
Minimum Velocity 40 pulses/sec

Velocity Resolution 10 pulses/sec

Accel/Decel Range 0.110 10 sec

Position Control Trapezoidal Profiles (linear and S-curve ramps)

Velocity Control Dynamic Velocity (controlled accel/decel)

Maximum Number of Modules

www.automationdirect.com/stepper_systems Drives & Motors
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