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Siemens Automation and Drives.
Welcome

More than 60,000 people aiming for the same goal:
increasing your competitiveness. That's Siemens
Automation and Drives.

We offer you a comprehensive portfolio for sustained
success in your sector, whether you're talking automa-
tion engineering, drives or electrical installation sys-
tems. Totally Integrated Automation (TIA) and Totally
Integrated Power (TIP) form the core of our offering.
TIA and TIP are the basis of our integrated range of
products and systems for the manufacturing and process
industries as well as building automation. This portfolio
is rounded off by innovative services over the entire life
cycle of your plants.

Learn for yourself the potential our products and
systems offer. And discover how you can permanently
increase your productivity with us.

Your regional Siemens contact can provide more infor-
mation. He or she will be glad to help.

n Siemens NC 802D sl - 2007
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Sharpen your competitive edge.
Totally Integrated Automation

With Totally Integrated Automation (TIA), Siemens is the only
manufacturer to offer an integrated range of products and sys-
tems for automation in all sectors - from incoming goods to out-
going goods, from the field level through the production control
level to connection with the corporate management level.

On the basis of TIA, we implement solutions that are perfectly
tailored to your specific requirements and are characterized by a
unique level of integration. This integration not only ensures sig-
nificant reductions in interface costs but also guarantees the
highest level of transparency across all levels.
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It goes without saying that you profit from Totally Integrated
Automation during the entire life cycle of your plants - from the
first planning steps, through operation, right up to moderniza-
tion. Consistent integration in the further development of our
products and systems guarantees a high degree of investment
security here.

Totally Integrated Automation makes a crucial contribution
towards optimizing everything that happens in the plant and
thus creates the conditions for a significant increase in produc-
tivity.
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Topology
SINUMERIK 802D sl

DRIVE-CLiQ - the digital interface between all components

All components of the SINUMERIK 802D sl and SINAMICS S120
systems, as well as the motors and encoders, are now intercon-
nected via a shared serial interface DRIVE-CLIiQ. A standardized
connector system reduces the multiplicity of connection compo-
nents and eases stockkeeping. Cable connections are simpler

and easier to install.

Integrated closed-loop control

With the closed-loop control for up to 6 drives that is now inte-
grated in the control system, the SINUMERIK 802D sl is forging
anew path. Itis no longer necessary to exchange data between
the CNC and drive control in order to implement motion control
tasks. This is now performed directly as a internal cross-drive
function, saving the time and effort previously required to con-
figure the connections. An ever increasing number of tasks
relating to the drive can be solved directly in the control, making
the start-up process even easier.

n Siemens NC 802D sl - 2007
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SIZER PC tool - Intelligent configuration
of SINUMERIK solution line
and SINAMICS components

Siemens NC 802D sl - 2007
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CNC control

Overview of functions
SINUMERIK 802D sl

® Standard (basic functionality) ™M TM TM G/N G/N

O Option value plus pro plus pro

— Not available

Order No.
. Control structure/application
Panel-based design [ J [ J [ J [} [}
Drives See Drive System
* SINAMICS S120 in booksize format linked via DRIVE-CLiIQ [ [ [ [ [
Channels/mode groups (MGs) 1 1 1 1 1
e Maximum configuration 1 1 1 1 1
CNC main memory (buffered) for programs and data in MB 0.5 1 8 1 3
CNC main memory, maximum configuration in MB 0.5 1 3 1 3
CNC memory, expansion with CF card [ [ J [ J [ ) [
Axes/spindles [ J [ J [ J [ [
3) 1) 1) 4) 4)
e Maximum configuration of axes 4 5 5 5 5
e Maximum configuration of spindles 1 2 2 2 2
¢ Maximum configuration of axes and spindles 4 5 5 5 5
e Configuration per channel axes incl. spindles 4 5 5 5 5
PLC-controlled axis - 1 1 1 1
[ | Measuring systems that can be connected

Max. number 2 2 2 2 2

Incremental rotary measuring systems with RS 422 (TTL) [ J
2) 2) 2) 2) 2)

Linear scale LMS with sin/cos 1V, [ J [ J [ J [ J [}

¢ via SINAMICS Sensor Module SMC

Linear scale LMS with distance-coded reference marks - - - - -
¢ via SINAMICS Sensor Module SMC

Linear scale LMS with EnDat [ ] [ ] [ ] [ ] [ ]
e via SINAMICS Sensor Module SMC

Rotary measuring systems with distance-coded reference marks - - - - -
e via SINAMICS Sensor Module SMC

Absolute encoder connection with EnDat [ ] [ ] [} [} [}
e via SINAMICS Sensor Module SMC

Absolute/incremental encoder installed in 1FK7

e integrated in motor via SINAMICS S120 + Sensor Module [ J [ J [ J [ J [ J
Incremental encoder with sin/cos 1 Vpp
e via SINAMICS Sensor Module SMC [ J [ J [ J [ J [ J

Resolver integrated in 1FK7 = _ _ _ _
¢ via SINAMICS S120 with Sensor Module SMC/motor-integrated

1
2
3
4

) 4 axes + 1 spindle or 3 axes + 1 spindle + 2nd spindle for rotating tool and one additional PLC axis.
) SINAMICS Sensor Module SMC required for max. one measuring system (spindle).
) 3 axes + 1 spindle.

) N = 5 axes, no spindle; G = 4 (3) axes, 1 (2) spindle(s) and one additional PLC axis each.

Siemens NC 802D sl - 2007
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CNC control
Overview of functions

SINUMERIK 802D sl

® Standard (basic functionality) TM TM TM G/N G/N
O Option value plus pro plus pro
— Not available
Order No.
. CNC functionality: Program functions
Dynamic preprocessing memory (FIFO)” [ J [ J [ J [} [}
Look ahead 20 50 100 50 100
Frame system [ J [ J [ J [ J [ J
. CNC functionality: Axis functions
Feedrate override of O ... 200% [ J [ J [ J [ [
Traversing range 9 decades (display: 999999999) [ J [ J [ J [ J [ J
Rotary axis, turning endlessly - [ J [ J [ J [ J
Velocity, max. 300 m/s o o o o o
Acceleration with jerk limitation - [ J [ ] [ ] [ ]
Programmable acceleration [ J [ J [ J [ J [ J
Follow-up mode [ J [ J [ J [ J [ J
Separate path feed for corners and chamfers [ J [ J [ ) [ ) [ )
Traversing to fixed stop - [ J [ J [ J [ J
. CNC functionality: Spindle functions
Analog spindle speed [
2) 2) 2) 2) 2)
Digital spindle speed [ [ [ [ [ J
Spindle speed, max. programmable value range [ J [ J [ J [ J [ J
(display: 999999999.9)
Spindle override of 0 ... 200% [ J [ J [ J [ J [ J
5 gear stages [ J [ J [ J [ J [ J
Automatic gear stage selection [ J [ J [ J [} [}
Oriented spindle stop [ J [ J [ J [ ) [
Spindle speed limitation (min. and max.) [ J [ J [ J [ J [ J
Constant cutting rate [ J [ J [ J [ ) [ )
Spindle control via PLC (positioning, reciprocation) [ J [ J [ J - -
Thread cutting with constant or variable pitch [ J [ J [ J - -
Tapping with compensating chuck/rigid tapping [ J [ J [ J - -
. CNC functionality: Interpolations
Linear interpolation axes [ J [ J [ J [ J [ J
3 4 4 4 4
* Maximum 3 4 4 4 4
Circle via center point and end point [ J [ J [ J [ J [ J
Circle via interpolation point [ J [ J [ J [ J [ J
Helical interpolation 2D+1 2D+2 2D+2 - -

") Cannot be changed.
2) with ADI4 or MCPA module.

Siemens NC 802D sl - 2007
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CNC control

Overview of functions
SINUMERIK 802D sl
® Standard (basic functionality) ™M TM TM G/N G/N
O Option value plus pro plus pro
— Not available
Order No.
. CNC functionality: Transformations
TRANSMIT/peripheral surface transformation - [ J [ ) - -
Inclined axis - - - [ J [ J
. CNC functionality: Measuring
Measuring stage 1
1 probe (touch trigger) - [ J [ J [ ) [ )
. CNC functionality: Motion-synchronous actions
High-speed CNC inputs/outputs
e Digital inputs (on-board) -
e Digital inputs or outputs (on-board) -
. CNC programming: Language
Programming language (DIN 66025 and high-level language expansion) [ J [ J [ J [ J [ J
Subroutine levels and interrupt routines, max. 8/0 8/0 8/0 8/0 8/0
Number of subroutine repetitions < 9999 [ J [ J [ J [ J [ J
Number of levels for skippable blocks (/0 to/...) 1 1 1 1 1
Polar coordinates [ [ [ [ [
1/2/3-point contours [ J [ J [ - -
Dimensions metric/inch, changeover manually or via program [ [ [ [ J [ J
Auxiliary function output
e Via M word, max. programmable value range: INT 231 4 [ J [ J [ J [ J [ J
¢ Via H word, max. programmable value range:
REAL +3.4028 ex 38 (display: £999999999.9999) INT -23" to 231 -1 = °® °® °® °®
High-level language CNC with
¢ Predefined user variables (arithmetic parameters) [ J [ J [ J [ J [ J
e Indirect programming [ J [ J [ J [ J [ J
® Program jumps and branches [ J [ J [ J [ J [ J
e Arithmetic and trigonometric functions [ [ [ [ [
e Comparing operations and logic combinations [ J [ J [ J [ J [ J
e Control structures IF-ELSE-ENDIF [ [ [ [ [
Online ISO dialect interpreter [ J [ J [ J - -
Program/workpiece management
® On supplementary CF card [ J [ J [ J [ J [ J
e On network drive - - [} -
e Number of part programs on NC, max. 99 99 99 °L °L
. CNC programming: Cycles
Process-oriented cycles for drilling/milling and turning [ J [ J [ J - -
Technology cycles for grinding (external cylindrical) = = = [ [
Access protection for cycles [ J [ J [ J [} [}

Siemens NC 802D sl - 2007
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CNC control
Overview of functions

SINUMERIK 802D sl

® Standard (basic functionality) ™M TM TM G/N G/N
O Option value plus pro plus pro
— Not available
Order No.
. CNC programming: Programming support
Program editor
e Text editor with editing functions: Select, copy, delete, ... [ J [ J [ J [ J [
Programming support for geometry entries
e Geometry processor with programming graphics/ - [ J [ ) - -
Free contour input (contour calculator)
e Screens for 1/2/3-point contours [ J - - - -
Programming support for cycles
e Screens and stationary auxiliary displays
(e. g. customer cycles) 1) 1) 1) 1) 1)
* Programming support expandable (e.g. "custom" displays) l¢) o o o o
1) 1) 1) 1) 1)
. Parameters
Number of basic frames, max. 1 1 1 1
Number of settable offsets, max. 6 6 6 6 6
Scratching, determining zero offset
. Simulation
Drilling/milling (toolholder vertical to the workpiece)
e Single-sided 2D view, dynamic [ J [ J [ - -
Turning (toolholder vertical to the workpiece)
e Traverse path simulation without model (broken-line graphics) [ J [ J [ J - -
Grinding
e Traverse path simulation (broken-line graphics) - - - [ J [ J
Nibbling
e Traverse path simulation with tool form (broken-line graphics) - - - [ J [ J

. Operating modes

JOG [ [ [ [ [
e Handwheel selection [ [ [ [ [
e Inch/metric changeover [ J [ J [ J [ J [ J
* Manual measurement of zero offset [ [ [

® Manual measurement of tool offset [ [ [ - -
e Automatic tool measurement [ [ [ - -
e Dressing of the grinding wheels - - - [ J [ J
® Reference point approach, automatic/via CNC program [ J [ J [ J [ J [ J
MDA [ [ [ [ [
e Input in text editor [ J [ J [ J [ J [ J
e Save MDA program [ J [ J [ J [ J [ J
Automatic [ [ [ [ [
e Execute from internal memory and/or CF card [ J [ J [ J [ J [ J
e Execute from RS 232 C interface - - - - -
¢ Execute from network drive - - [ - [
e Program control [ J [ J [ J [ J [ J
e Program editing [ J [ J [ J [ J [ J
* Block search with/without calculation [ [ [ [ [

M On request.

Siemens NC 802D sl - 2007
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CNC control

Overview of functions
SINUMERIK 802D sl
® Standard (basic functionality) ™M TM TM G/N G/N
O Option value plus pro plus pro
— Not available
Order No.
. Operating modes (continued)
Teach In [ [ [ - -
e Teach positions in MDA buffer, loadable [ J [ J [ J - -
REPOS (repositioning) [ J [ J [ J [ J [ J
e \With operator command/semi-automatically - - - - -
® Program-controlled [ J [ J [ J [} [}
. Tools
Tool types
e Turning [ J [ J [ J - -
® Drilling/milling [ ] (] (] - -
e Grinding - - - [ J [ J
¢ Nibbling - - - [ [
Tool radius compensations in plane
¢ With transition circle/ellipse on outer edges [ J [ J [} - -
Tool change via T number [ J [ J [ J [ J [ J
Operation without tool management
e Editing of tool data [ J [ J [ J [ J [
e Tool offset selection via T and D numbers [ [ [ [ [
e Number of tools 32 64 128 64 128
e Cutting edges in tool list 32 64 128 64 128
Monitoring of tool life and workpiece count - [ J [ J - -
. Communication and data management
Serial interfaces RS 232 C [ [ [ [ [
Ethernet connection - - [ J - [ J
I/O interfacing via PROFIBUS DP [ J [ J [ J [ J [ J
Save data to internal memory and/or CF card [ J [ J [ J [ J [ J
Save data via RS 232 C interface [ [ J [ J [ [
Save data to network drive (Ethernet) - - o - o
. Operation
SINUMERIK 802D sl operator panel, 10.4", color See CNC control o o o o o
Handheld units
* Mini handheld unit with coiled connecting cable 6FX2007-1AD02
* Mini handheld unit with straight connecting cable 6FX2007-1AD12
Machine control panels
e MCP machine control panel 6FC5603-0AD00-0AA2 o) le) le) le) @)
 MCP 802D sl machine control panel” 6FC5303-0AF30-1AAQ
e Machine Control Panel analog, MCPA module for MCP 802D sl 6FC5312-0DA01-0AA0 o) @) le) le) le)

) MCPA module is required.

Siemens NC 802D sl - 2007
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CNC control
Overview of functions

SINUMERIK 802D sl

® Standard (basic functionality) ™M TM TM G/N G/N
O Option value plus pro plus pro
— Not available
Order No.
. Operation (continued)
Connection of electronic handwheels 2 2 2 2 2
e with 120 mm x 120 mm front panel, 5 V operating voltage 6FC9320-5DB01 e} e} e}
e with 76 mm x 76 mm front panel, 5 V operating voltage 6FC9320-5DCO01 o fe) fe) fe) fe)
Keyboards
e Full CNC keyboard 802D sl, horizontal format 6FC5303-0DM13-1AA0 o fe) fe) fe) fe)
e Full CNC keyboard 802D sl, vertical format 6FC5303-0DT12-1AA0 o) le) le) le) @)
CNC program messages [ J [ J [ J [ J [ J
Online help for programming, alarms and machine data (expandable) [ J [ J [ J [ J [ J
Access protection, 8 levels [ J [ J [} [} [}
Operating software languages
e 2 languages switchable online [ J [ J [ J [ J [ J
¢ Chinese Simplified, Chinese Traditional, English, German, [ J [ J [ J [ J [}
Korean
e Czech, Dutch, Finnish, French, Hungarian, ltalian, Polish, [ J [ J [ J [ J [ ]

Portuguese (Braz.), Russian, Spanish

. Axis monitoring

Working area limitation [ J [ J [ J [ J [ ]
Software and hardware limit switch monitoring [ J [ J [ J [ J [ J
Position monitoring [ J [ J [ J [ J [ J
Stoppage monitoring [ J [ J [ [ [ )
Clamping monitoring [ J [ J [} [} [}
Contour monitoring [ J [ J [ J [ J [ J
Clamp protection for nibbling - - - [ [
[ | Compensations
Backlash compensation [ J [ J [ J [ J [ J
Leadscrew error compensation [ J [ J [ J [ J [ J
Measuring system error compensation [ [ [ [ J [}
Feedforward control, speed-dependent - - [ J - [ J
Friction compensation [ J [ J [ J [ J [ J

Siemens NC 802D sl - 2007
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CNC control

Overview of functions
SINUMERIK 802D sl
® Standard (basic functionality) ™M TM TM G/N G/N
O Option value plus pro plus pro
— Not available
Order No.
. PLC area
SIMATIC S7-200 integrated [ J [ J [ J [ J [ J
Machining time, typically in ms/Kl for bit operations” 0.1 0.1 0.1 0.1 0.1
Machining time, typically in ms/KI for word operations” 0.2 0.2 0.2 0.2 0.2
Ladder steps memory configuration 4000 6000 6000 6000 6000
¢ LAD ladder diagram [ [ [ [ [
PLC programming tool, PLC program examples, standard machine data and
alarm text editor on Toolbox [ J [ J [ J [ J [ J
PP 72/48 1/0 module, 6FC5611-0CA01-0AA0 (¢) o) () () (o)
max. number 3 3 3 3 3
ADI 4 (Analog Drive Interface for 4 Axes) 6FC5211-0BA01-0AA2 o fe) o) o) o)
Digital inputs, max. 216 216 216 216 216
Digital outputs, max. 144 144 144 144 144
Bit memories, max. number 2048 3072 3072 3072 3072
Timers, max. number 40 40 64 40 64
Counters, max. number 32 32 64 32 64
Subroutines 64 64 64 64 64
[ | Monitoring functions
Spindle speed limitation [ J [ J [ J [ ) [ )
. Commissioning
Commissioning software integrated for SINAMICS S120 drive system [ J [ J [ J [ J [ J
Series commissioning via a serial interface [ J [ J [ J [ J [}
Series commissioning via CF card [ J [ J [ J [ [
PLC library (PLC templates) [ J [ J [ J [ J [ J
Starter commissioning tool for SINAMICS 6SL3072-0AA00-0AGO [ J [ J [ J [ J [ J
. Diagnostic functions
Alarms and messages [ J [ J [ J
Action log can be activated for diagnostic purposes [ J [ J
2) 2) 2) 2) 2)
PLC status [ [ [ [ [
LAD display [ [ [ [ [
PLC remote diagnostics via Ethernet on the control - [ J - [ J
3) 3)
RCS 802 PC license for each accessing PC 6FC6000-6DA51-0AAQ0 - - fe) - fe)

(Remote Control System, remote diagnostics for SINUMERIK 802D sl)

) 1 KI = 1024 instructions, corresponds to approx. 3 KB.
2) Logbook for alarms/keys.
3) RCS 802 required.
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CNC control
SINUMERIK 802D sl

. Overview

OB

ija
alicl+
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The SINUMERIK 802D sl is an operator panel control combining
all the components of a CNC (NC, PLC, HMI) and drive control
in a single unit. The full CNC keyboard (vertical or horizontal
format) can be connected directly. The 1/Os are operated via
the PROFIBUS DP system.

The motors can be connected easily to the digital drives via
DRIVE-CLIQ. In combination with the modular structure of the
SINAMICS S120 drive system, this design is conceived to
ensure easy and rugged installation with minimum wiring.

The performance range of the control is ideally suited to appli-
cations on standardized machine tools — from one-off production
runs to industrial scale manufacture.

. Benefits

Easy operation thanks to DIN programming and ISO code
High reliability

Compact control with very simple, interference-immune wiring
Components delivered for individual construction
Comprehensive programming aids

Digital drive technology via DRIVE-CLIQ

Maintenance-free: no battery or fan

Remote diagnostics via RCS 802 (pro version)

Easy startup

CF card for series startup and program memory/program
execution

. Function

¢ 6 digital drives (plus and pro versions)
4 digital drives (value version)

¢ One additional positioning axis (plus and pro versions)

¢ Turning, milling, nibbling or grinding can be freely selected

® A bipolar or a unipolar analog spindle can be used

RS 232 C interface

e Ethernet onboard (pro version)

® Pre-assigned machine data

e Sample program and PLC library included in scope of supply
e Easy PLC (SIMATIC S7-200) with ladder programming

¢ 216 digital inputs and 144 digital outputs (0.25 A)

e User interface with cycle support for T/M and G
(external cylindrical)

. Integration
The following components can be connected to the SINUMERIK
802D sl:
e Full CNC keyboard (vertical or horizontal format)
e Up to 2 electronic handwheels
® One mini handheld unit (contains one handwheel)
e Up to 3 PP 72/48 /O modules

e Up to 2 ADI 4 interface modules
(Analog Drive Interface for 4 axes)

* One MCPA module for connecting an analog spindle via a
+10 V interface

* One MCP machine control panel via a PP 72/48 1/O module or
one MCP 802D sl machine control panel via the MCPA module

¢ SINAMICS S120 drive system via DRIVE-CLIQ

Siemens NC 802D sl - 2007 n
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. Integration (continued)

Order No.
SINUMERIK Pre-assembled cable
802D sl
+ 6FX8002-1AA01-.... .
X8 ¥ <
Pl —=tnemeticable TR Y
X40 = = = = o e o o =
X9 Supplied as standard with  Full CNC
the full CNC keyboard
Cable 1)
X30 6FX8008-1BD61-1FA0
< 3m (9.8 ft)
PROFIBUS cable
X6 6XV1830-0EH10
<100 m (328 ft)
Plug
6ES7972-0BA41-0XA0
DRIVE-CLIQ cable
X1 =38 "MOTION-CONNECT"
I

1) Length supplied: Only in 50 m (164 ft) rings.

Connection overview for SINUMERIK 802D sl

RS 232C
interface
Ethernet I

24V DC
power supply,

eg.
SITOP power

W selection and Ordering Data

Designation

Order No.

Hardware components

SINUMERIK 802D sl

operator panel CNC (PCU)
including logbook, toolbox and
current system software

¢ Version T/M value
¢ Version T/M plus

¢ Version T/M pro

¢ Version G/N plus
¢ Version G/N pro

6FC5370-0AA00-1AA0
6FC5370-0AA00-2AA0
6FC5370-0AA00-3AA0
6FC5370-0AA00-2BA0
6FC5370-0AA00-3BA0

keyboard

Electronic
handwheel
(up to 2)

ADI 4 Analog Drive
Interface for
4 Axes (up to 2)

PP 72/48 1/0
module
(up to 3)

SINAMICS
$120

G_NCO1_EN_00314c

Maximum permissible cable lengths (e.g. < 25 m/82 ft) must be
observed. Function faults can occur if longer cables are used.

Siemens NC 802D sl - 2007

Full CNC keyboard,

vertical format

for mounting on the side of the
PCU

incl. connecting cable

Length: 1.5 m (4.92 ft)

Full CNC keyboard,
horizontal format

for mounting under the PCU
incl. connecting cable
Length: 1.5 m (4.92 ft)

6FC5303-0DT12-1AA0

6FC5303-0DM13-1AA0

Terminal strip converter
50-pole

Cable set

6 m (19.69 ft) ribbon cable,
50-pole

8 insulation displacement
connectors, 50-pole

6EP5406-5AA00

6EP5306-5BG00

CompactFlash card
for series startup and program
memory/program execution

¢ 512 Mbyte, empty

6FC5313-4AG00-0AA1

Software

SINUMERIK 802D sl
Toolbox T/M
on CD-ROM incl.

e Cycles

e Languages

o Starter (stand alone)

¢ PLC 802 programming tool
* RCS 802

® PLC library

* Adobe Reader

6FC5810-0YC12-0YA8

SINUMERIK 802D sl
Toolbox G/N
on CD-ROM incl.

e Cycles for G version

e Languages

e Starter (stand alone)

¢ PLC 802 programming tool
* RCS 802

* PLC library

* Adobe Reader

6FC5810-0YC11-0YA8

SINUMERIK RCS 802 PClicense

on disk
for enabling a PC for

® remote control
® snap shots

via Ethernet for the SINUMERIK

802D sl pro control

6FC6000-6DA51-0AA0
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CNC control
SINUMERIK 802D sl

. Technical specifications

Order No. 6FC5370-0AA00-1AA0 6FC5370-0AA00-2AA0 6FC5370-0AA00-3AA0 6FC5370-0AA00-2BA0 6FC5370-0AA00-3BA0

Product name SINUMERIK 802D sl SINUMERIK 802D sl SINUMERIK 802D sl SINUMERIK 802D sl SINUMERIK 802D sl
T/M value T/M plus T/M pro G/N plus G/N pro

Input voltage 24V DC

Power consumption, max. 50 W

Degree of protection

to EN 60529 (IEC 60529)

® Front IP65

® Rear 1P20

Humidity rating in accor-
dance with EN 60721-3-3

Class 3K5 condensation and icing excluded. Low air temperature 0 °C (+32 °F).

Relative humidity

e Storage 5..95%

e Transport 5...95%

e Operation 5..95%

Ambient temperature

e Storage -20 ... +60 °C (-4 ... +140 °F)
e Transport -20 ... +60 °C (-4 ... +140 °F)
® Operation 0...50°C (+32 ... +122 °F)
Dimensions

* Width 310 mm (12.20 in)

* Height 330 mm (12.99 in)

* Depth 70 mm (2.76 in)

Weight, approx.

Order No.

4.9 kg (10.8 Ib)

6FC5303-0DT12-1AA0

6FC5303-0DM13-1AA0

Product name

SINUMERIK 802D s, full CNC keyboard,

for vertical mounting

SINUMERIK 802D sl, full CNC keyboard,
for horizontal mounting

Input voltage Via the PCU
Degree of protection

to EN 60529 (IEC 60529)

® Front P65

® Rear 1P20

Humidity rating in accor-
dance with EN 60721-3-3

Class 3K5 condensation and icing excluded. Low air temperature 0 °C (+32 °F).

Relative humidity
* Storage

® Transport

e Operation

5..95%
5..95%
5..95%

Ambient temperature
* Storage
® Transport

20 ... +60 °C (-4 ... +140 °F)
20 ... +60 °C (-4 ... +140 °F)

e Operation 0...50°C (+32 ... +122 °F)

Dimensions

* Width 172 mm (6.77 in) 310 mm (12.20 in)
* Height 330 mm (12.99 in) 175 mm (6.89 in)
® Depth 70 mm (2.76 in) 70 mm (2.76 in)

Weight, approx.

0.8 kg (1.76 Ib)

Siemens NC 802D sl - 2007
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CNC control
Operator components

MCP machine control panel

. Overview

The MCP machine control panel for the SINUMERIK 802D con-
trols offers a simple solution for machine tools. This panel in-
cludes all the keys required to operate the machine; these can
be connected directly to the PP 72/48 I/O module by means of a
ribbon cable. The connections are at the 24 V DC level for easier
implementation.

. Technical specifications

Order No.

6FC5603-0AD00-0AA2

Product name

MCP machine control panel
vertical format

Input voltage 24V DC
Power consumption, max. 5W
Degree of protection to

EN 60529 (IEC 60529)

* Front IP54

® Rear IPOO

Humidity rating in accordance with
EN 60721-3-3

Class 3K5 condensation and icing
excluded. Low air temperature 0 °C
(+32 °F).

Relative humidity

. Benefits

Easily connected using ribbon cables and post links

Suitable dimensions for the SINUMERIK 802D/802D sl
controls

Fully equipped with all the necessary function elements

O Function
24V DC supply level
e Can be adapted to applications by means of replaceable keys
e User-assignable keys with LED indicator
e Emergency stop button with NO and NC contact elements
e 2 override rotary switches for feedrate and spindle drive

. Integration
The MCP machine control panel can be used with the following
CNC systems:
¢ SINUMERIK 802D
¢ SINUMERIK 802D base line
¢ SINUMERIK 802D sl

Siemens NC 802D sl - 2007

e Storage 5..95%
e Transport 5..95%
e Operation 5..95%
Ambient temperature
e Storage -20 ... +60 °C (-4 ... +140 °F)
e Transport -20 ... +60 °C (-4 ... +140 °F)
® Operation 0...50°C (+32 ... +122 °F)
Dimensions
¢ Width 172 mm (6.77 in)
® Height 330 mm (12.99 in)
® Depth 70 mm (2.76 in)
Weight, approx. 0.7 kg (1.54 Ib)
. Selection and Ordering Data
Designation Order No.

MCP machine control panel
for SINUMERIK 802D controls

6FC5603-0AD00-0AA2

Accessories

2nd switching element

for emergency stop button
with 2 contacts 1 NO + 1 NC,
2-pole screw terminal

3SB3400-0A
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CNC control

Operator components

MCP 802D sl machine control panel

. Overview

The MCP 802D sl machine control panel for the SINUMERIK
802D sl offers a simple solution for machine tools. The panel
includes all the keys required to operate the machine. The
cables for installing the MCP next to the SINUMERIK 802D sl
operator panel are included in the scope of supply. The MCP
can be connected only via the MCPA module.

. Technical specifications

Order No.

6FC5303-0AF30-1AA0

Product name

MCP 802D sl machine control panel

Input voltage

5V DC +20%/-15%

Power consumption

5W

Inputs/outputs

Connector acc. to
MIL-C-83-503/DIN 41-651

Degree of protection to
EN 60529 (IEC 60529)

e Front

® Rear

P54
IPOO

Humidity rating in accordance with
EN 60721-3-3

Class 3K5 condensation and icing
excluded. Low air temperature 0 °C
(+32 °F).

Ambient temperature

. Benefits

Easily connectd using ribbon cables and post links on the
MCPA module

Suitable dimensions for the SINUMERIK 802D sl
Fully equipped with all the necessary function elements

O Function
e Can be adapted to applications by means of replaceable keys
e User-assignable keys with LED indicator
e Emergency stop button with NO and NC contact elements
e 2 override rotary switches for feedrate and spindle drive

. Integration

The MCP 802D sl machine control panel can be used with the
CNC system:

¢ SINUMERIK 802D sl

machine control panel
Vertical format

for side mounting on PCU
incl. ribbon cable

MCPA module

for MCP 802D sl connection and
with £10 V interface

for an analog spindle

e Storage -20 ... +60 °C (-4 ... +140 °F)
e Transport -20 ... +60 °C (-4 ... +140 °F)
® Operation 0...50°C (+32 ... +122 °F)
Dimensions
* Width 172 mm (6.77 in)
® Height 330 mm (12.99 in)
® Depth 70 mm (2.76in)
Weight, approx. 0.7 kg (1.54 Ib)
. Selection and Ordering Data
Designation Order No.
MCP 802D sl 6FC5303-0AF30-1AA0

6FC5312-0DA01-0AA0

Accessories

2nd switching element

for emergency stop button
with 2 contacts 1 NO + 1 NC,
2-pole screw terminal

3SB3400-0A

Siemens NC 802D sl - 2007




© Siemens AG 2007

CNC control
1/Os

MCPA module

. Overview

The MCPA module features interfaces for the connection of an
analog spindle, the MCP 802D sl machine control panel and ter-
minal strips for additional, high-speed NC inputs and outputs.
The MCPA is mounted on the rear side of the PCU of the
SINUMERIK 802D sl. The specially provided mounting location
is protected by a cover. The installation kit is included in the
scope of supply.

. Benefits
+10 V interface for one analog spindle (connector)
Connecting plug (post link) for the MCP 802D sl

2 terminal strips (screw-type terminals) for 8 additional high-
speed NC inputs and 8 additional high-speed NC outputs
each

. Integration

The MCPA module can be used in conjunction with the CNC
control:

* SINUMERIK 802D sl

Siemens NC 802D sl - 2007

. Technical specifications

Order No.

6FC5312-0DA01-0AA0

Product name

Machine control panel analog,
MCPA module

Inputs/outputs, high-speed 16
Voltage at inputs/outputs 24V DC
Degree of protection to

EN 60529 (IEC 60529)

e Front IPOO

® Rear IPOO

Humidity rating in accordance with
EN 60721-3-3

Class 3K5 condensation and icing
excluded. Low air temperature 0 °C
(+32 °F).

Relative humidity

for MCP 802D sl connection and
with £10 V interface for an analog
spindle

e Storage 5..95%
e Transport 5..95%
e Operation 5..95%
Ambient temperature
e Storage -20 ... +60 °C (-4 ... +140 °F)
e Transport -20 ... +60 °C (-4 ... +140 °F)
® Operation 0...50°C (+32 ... +122 °F)
Dimensions
* Width 205 mm (8.07 in)
® Height 95 mm (3.74 in)
® Depth 50 mm (1.97 in)
Weight, approx. 0.2 kg (0.44 Ib)
. Selection and Ordering Data
Designation Order No.
MCPA module 6FC5312-0DA01-0AA0Q
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PP 72/48 1/0 module

. Overview . Technical specifications
Order No. 6FC5611-0CA01-0AAQ
Product name SINUMERIK PP 72/48 |/O module
Input voltage 24V DC
Power consumption, max. 11w
Degree of protection to IPOO
EN 60529 (IEC 60529)
Humidity classification in Class 3K5 condensation and icing
accordance with DIN EN 60721-3-3 excluded. Low air temperature 0 °C
(+32 °F).
Relative humidity
e Storage 5..95%
® Transport 5..95%
e Operation 5..95%
Ambient temperature
e Storage -20 ... +60 °C (-4 ... +140 °F)
The PP 72/48 1/0 module is connected to PROFIBUS DP and + Transport 20 +607C (-4 ... +140 °F)
. R o . e Operation 0...50°C (+32 ... +122 °F)
provides 72 digital inputs and 48 digital outputs. The 3 plug-in Dimensions
connectors for the inputs and outputs are 50-pole terminal posts « Width 325 mm (12.8 in)
for connecting ribbon cables. Terminal strip converters can be « Height 194 mm (7.64 in)
used or the direct connection of distribution boards, for exam- « Depth 35 mm (1.38 in)
ple, is possible. Weight, approx. 1.2 kg (2.65 Ib)

. Benefits

. Selection and Ordering Data
Connection via PROFIBUS DP

. . S . Designation Order No.
3 post links with 24 digital inputs and 16 digital outputs each 9
with 24 V DC, 0.25 A PP 72/48 6FC5611-0CA01-0AAQ
) . . 1/0 module for 72 digital inputs
With mounting plate for easy mounting and 48 digital outputs
Integral 24 V DC power supply with electrical isolation Accessories
between inputs and outputs and PROFIBUS - .
Terminal strip converter 6EP5406-5AA00
. | . 50-pole
ntegration Cable set cpmprising: 6EP5306-5BG00
The PP 72/48 1/0 module can be used for the following CNC 6 m (20 ft) ribbon cable, 50-pole
controls: 8 insulation displacement con-

nectors, 50-pole
PROFIBUS cable 6XV1830-0EH10
PROFIBUS connectors 6ES7972-0BA41-0XA0

* SINUMERIK 802D base 1ine/802D/802D sl
* SINUMERIK 840Di/840Di sl

A power supply (+24 V DC) is required for the module and the
digital outputs.

Order No.
PP 72/48 Pre-assembled cable

1/0 module
e e 24V DC I

SINUMERIK
840Di sl/840Di
X2 PROFIBUS cable
< 100 m (328 ft) SINUMERIK
802D sl/802D/
802D base line
I
R L e e e L L L MCP hi
] machine o
2 x 50-pole ") control panel S
erzl B g
g
X333 M o o e e = Terminal strip 3
converter =
1 . O

1) Standard product, ordered by the meter.

Connection overview for PP 72/48

Maximum permissible cable lengths (e.g. < 25 m/82 ft) must be
observed. Function faults can occur if longer cables are used.

Siemens NC 802D sl - 2007
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ADI 4 (Analog Drive Interface for 4 axes)

. Overview . Integration

The ADI 4 interface module can be used with the following
control:

¢ SINUMERIK 802D sl

Two ADI 4 modules can be connected to the SINUMERIK 802D s,
permitting analog control of all its axes.

Encoder connection

With SINUMERIK 802D sl (in accordance with the existing num-
ber of axes), the two following configurations are available as
standard for each ADI 4:

4 x TTL signal inputs with S/R®)
- 3x2500, 1x 1024
- 1x9000, 1x 18000, 1 x 1024, 1 x 2500
or
- 3x2048,1x 1024
- 1x9000, 1x 18000, 1 x 1024, 1 x 2048

Other configurations can be implemented on request.

The ADI 4 (Analog Drive Interface for 4 axes) can be used to
operate up to 4 drives with analog setpoint interface.

. Benefits

= Connection via PROFIBUS DP to motion control functionality
(isochronous mode)

1 4 inputs for incremental encoder (TTL signals) or optionally
4 inputs” for absolute encoder (SSI)

M 4 analog outputs £10 V for the setpoint
1 4 relay contacts for drive enable axes 1to 4

m 10 digital outputs®
(4 general, 6 drive-specific)

w 10 digital drive-specific inputs?
= Onboard status display on 4 diagnostics LEDs

To supply the module and digital outputs with power, an external
voltage source (+24 V DC) is needed.

") Cannot be used with SINUMERIK 802D sl.
2) Only 9 can be used with SINUMERIK 802D sl.
3SR = Signals/Revolution.

E Siemens NC 802D sl - 2007
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ADI 4 (Analog Drive Interface for 4 axes)

. Technical specifications

. Integration (continued)

Order No. 6FC5211-0BA01-0AA2
ADI 4 Order No. Product name SINUMERIK Analog Drive Interface
Pre-assembled cable for 4 axes (ADI 4)
Plug 2) Input voltage 24V DC
MSTB 2,5/3-ST-5.08 P i 02 W
i lo Phoenix ° 24V DC external ower consu.mp ion, max. . ,
Wire (1.0 ... 2.5 mm?) power supply Input/output interfaces 4 outputs £10 V setpoint
Degree of protection to P20
PROFIBUS DP EN 60529 (IEC 60529) . _
SINUMERIK Humidity classification in Class 3K5 condensation and icing
PROFIBUS cable 840Di s1/840Di/ accordance with EN 60721-3-3 excluded. Low air temperature
802D s/802D/ 0°C (+32 °F).
802D base line Relative humidity
X2 = —— ¢ Storage 5 ..95%
e Transport 5 ... 95%
PROFIBUS cable PROFIBUS DP « Operation 5 ... 95%
SIMOTION "
Ambient temperature
e Storage 20 ... +55°C (-4 ... +131 °F)
X e Transport -40 ... +70°C (-40 ... +158 °F)
Analog drives e Operation 0 ... 55°C (+32 ... +131 °F)
6FX2002-3ADO01-.... e.g. SIMODRIVE - -
X3 O | -se line A Dimensions
4 setpoints « Width 48,5 mm (1.91 in)
p « Height 325 mm (12.80 in)
—— ® Depth 154.4 mm (6.08 in)
Incremental Weight, approx. 1.5kg (3.31 Ib)
6FX.002-2CDO01-.... _, encoder RS 422
1) S (TTL)5VDC . - -
6FX2001-2... Selection and Ordering Data
Designation Order No.
Incremental
6FX.002-2CD24-.... _, encoder RS 422 ADI 4 6FC5211-0BA01-0AA2
X4/X5 n ¢ (TTL)d24VDC Analog Drive Interface
6FX2001-2... for 4 axes
|
6FX.002-2CC11-.... SSI Absolute
¢ encoderd)
1) 6FX2001-5...
X6-1 24 V DC external
Dig. outputs || Plug? power supply
FK-MCP 1,5/15-ST-3.81 —
IcPhoemx O Sensors 1-n I g
Wire (0.14 ... 2.5 mm2) g
<30 m (98 ft) z
X6-2 __] Actuators 1-n I S
Dig. inputs S
— o

1) The max. cable lengths depend on the current consumption,

power supply and frequency of the encoders

(see Manual SINUMERIK and SIMOTION ADI 4).
2) Included in scope of supply.
3) Only for SINUMERIK 840Di sl/840Di.

Connection overview for ADI 4

Maximum permissible cable lengths (e.g. < 25 m (82 ft)) must be
observed. Function faults con occur if longer cables are used.

Siemens NC 802D sl - 2007
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CNC control
Ordering example

SINUMERIK 802D sl

You wish to order the equipment for a simple turning machine
with 2 servo axes X and Z, and 1 spindle for a belt drive plus
additional encoders:

Designation

SINUMERIK CNC control

SINUMERIK 802D sl PCU T/M pro

SINUMERIK 802D s, full CNC keyboard vertical format
SINUMERIK 802D sl MCP 802D sl machine control panel
SINUMERIK 802D sl MCPA module

PP 72/48 1/0 module; 72 24 V inputs, 48 24 V outputs, 0.25 A
Repair service contract 0-4 measuring circuits, country groups 1-3
SINAMICS S120 Drive system

SINUMERIK 802D sl
SINAMICS S120
Motors

Cables

SINAMICS Active Line Module; 16 kW; internal air cooling including DRIVE-CLIiQ cable
SINAMICS Single Motor Module; 30 A, internal air cooling including DRIVE-CLIQ cable
SINAMICS Double Motor Module; 5 A/5 A, internal air cooling including DRIVE-CLIQ cable

SINAMICS Sensor Module SMC30

HF reactor, 16 kW (if a SINAMICS line filter is not required)

HF reactor, 16 kW together with a SINAMICS 16 kW line filter
SINAMICS DRIVE-CLIQ cable; IP20/IP20 Length: 0.60 m (23.62 in)
PROFIBUS DP bus cable 2-core

Warning notices

Motors

1FK7 Compact servomotor, 6.0 Nm, 3000 rpm; with DRIVE-CLIQ interface
1PH7 spindle motor, 9 kW, with DRIVE-CLIQ interface

Cables

Power cable MOTION-CONNECT 800 for 1FK7 motors

Signal cable MOTION-CONNECT 800 for 1FK7 motors
Accessories

SITOP POWER module, 24 V DC/10 A

Connector for PROFIBUS up to 12 Mbit/s, without PG socket

Shaft encoder with TTL; 1024 pulses

Spring disk coupling 6/6 mm

Clamp straps for rotary encoder

Siemens NC 802D sl - 2007

Quantity

O N 2 4 a4

N O1 4 4 4O 4O O a4

N

W = oW =

Order No.

6FC5370-0AA00-3AA0
6FC5303-0DT12-1AAQ
6FC5303-0AF30-1AAO
6FC5312-0DA01-0AAD
6FC5611-0CA01-0AAQ
6FC8506-2RX01-0AAQ

6SL3130-7TE21-6AA0
6SL3120-1TE23-0AA1
6SL3120-2TE15-0AA0
6SL.3055-0AA00-5CAO
6SN1111-0AA00-0BA1
6SL.3000-0FE21-6AA0
6SL.3060-4AUO0-0AAQ
6XV1830-0EH10
6SL.3166-3AB00-0AA0

1FK7060-5AF71-1DGO
1PH7107-2QF02-0CAQ

6FX8002-5CGO1-1AHO
6FX8002-2DC10-1AHO

6EP1434-2BA00
6ES7972-0BA41-0XA0
6FX2001-2CB02
6FX2001-7KF10
6FX2001-7KPO1
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Appendix
Siemens Contacts Worldwide

. Overview
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At

http://www.siemens.com/automation/partner

you can find details of Siemens contact partners worldwide
responsible for particular technologies.

You can obtain in most cases a contact partner for
e Technical Support,

e Spare parts/repairs,

® Service,

e Training,

e Sales or

e Consultation/engineering.

You start by selecting a

e Country,

® Product or

® Sector.

By further specifying the remaining criteria you will find exactly
the right contact partner with his/her respective expertise.
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Appendix
A&D Online Services

Information and Ordering
in the Internet and on CD-ROM

W A&D in the www

A detailed knowledge of the range of products and services
available is essential when planning and configuring automation
systems. It goes without saying that this information must always
be fully up-to-date.

SIEMENS

The Siemens Automation and Drives Group (A&D) has therefore
built up a comprehensive range of information in the World Wide
Web, which offers quick and easy access to all data required.

Under the address
http://www.siemens.com/automation

you will find everything you need to know about products, sys-
tems and services.

. Product Selection Using the Offline Mall of Automation and Drives
T Detailed information together with convenient interactive

functions:

The Offline Mall CA 01 covers more than 80,000 products and

thus provides a full summary of the Siemens Automation and

Drives product base.

Here you will find everything that you need to solve tasks in the
fields of automation, switchgear, installation and drives.

All information is linked into a user interface which is easy to
work with and intuitive.

After selecting the product of your choice you can order at the
press of a button, by fax or by online link.

Information on the Offline Mall CA 01 can be found in the Internet
under

http://www.siemens.com/automation/ca01
or on CD-ROM or DVD.

W Easy shopping with the A&D Mall
F The A&D Mall is the virtual department store of Siemens AG in
the Internet. Here you have access to a huge range of products

= SIEMENS

S — e presented in electronic catalogs in an informative and attractive
W et 15 s way.

T g W D 7 4T o NI S A S0 00 ena T e

S - Data transfer via EDIFACT allows the whole procedure from
e g e g P selection through ordering to tracking of the order to be carried
B~ - B out online via the Internet.

— S I S i Numerous functions are available to support you.

T T L . o For example, powerful search functions make it easy to find the
Tl e required products, which can be immediately checked for avail-
T R s - ability. Customer-specific discounts and preparation of quotes
" L = - (3] e s can be carried out online as well as order tracking and tracing.
5 o g Lo B Please visit the A&D Mall on the Internet under:

E [APeTY S, - [T — - [ —

= L] T Kl [ R http://www.siemens.com/automation/mall

= (=] = e - T

E [T - ot T E Tharwid
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Indexes

Subject index

A K
A&D Online Services 26 Keyboard 13, 16
ADI 4 14, 22 M
Axis monitoring 13
c MCP 802D sl machine control panel 12,19
MCPA module 12, 20
Cable set 16, 21 MCP machine control panel 12,18
CNC functionality 9 Measuring systems 8
- Axis functions 9 Metal surcharges 30
- Interpolations 9 Mini handheld unit 12
- Measurement 10 Monitoring functions 14
- Motion-synchronous actions 10 o
- Program functions 9
- Spindle functions 9 Operation 12
- Transformatiqns 10 Operating modes 11
CNC programming 10 Ordering example SINUMERIK 802D sl 24
- Cycles 10 Overview of functions CNC control 8
- Language 10
- Programming support 11 P
Commissioning 14
Communication and data management 12 Eﬁgr:rzt:rs u
ggmpgﬁtslztaigESCard 12 PP 72/48 1/0 module 14, 21
pe . PROFIBUS connectors 21
Conditions of sale and delivery 32 PROFIBUS cable 16. 21
Control structure/application 8 '
Conversion tables 29 R
D RCS 802 PC license 14,16
Diagnostic functions 14 S
DRIVE-CLIQ 7,16 . .
Simulation 11
E SINUMERIK 802D sl 15
. SIZER 7
Easy Shopping 26 S .
: tarter commissioning tool 14
Export regulations 32 Switching element 18, 19
F T
Full CNC keyboard 13, 16 : :

h ; ’ Terminal strip converter 16, 21
Function overview CNC control 8 Toolbox 16
H Tools 12
Handheld unit 12 Topology SINUMERIK 802D sl 6
Handwheel 13
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Indexes
Order number index
Type Page Type Page
3SB3400-... 6FX.002-...
3SB3400-0A 18, 19 6FX.002-2CC11-.... 23
6FX.002-2CDO1-.... 23
6EPS5...-... 6FX.002-2CD24-.... 23
B6EP5306-5BG00 16, 21
B6EP5406-5AA00 16, 21 6FX2002-...
B6FX2002-3ADO1-.... 23
6ES7972-...
B6ES7972-0BA41-0XA0 16, 21 6FX2007-...
6FX2007-1AD02 12
6FC5211-... 6FX2007-1AD12 12
B6FC5211-0BA01-0AA2 14, 23
6FX800.-...
6FC53..-... 6FX8002-1AA01-.... 16
BFC5303-0AF30-1AAOD 12,19 6FX8008-1BD61-1FAO 16
6FC5303-0DM13-1AAQ 13, 16, 17
B6FC5303-0DT12-1AA0 13, 16, 17 6SL3072-...
6FC5312-0DA01-0AA0 12, 19, 20 6SL.3072-0AA00-0AGO 14
B6FC5313-4AG00-0AA1 16
6FC5370-0AA00-1AAQ 16 6XV1830-...
6FC5370-0AA00-2AA0 16 6XV1830-0EH10 16, 21
6FC5370-0AA00-3AA0 16
B6FC5370-0AA00-2BA0 16
6FC5370-0AA00-3BA0 16
6FC56..-...
6FC5603-0AD00-0AA2 12,18
B6FC5611-0CA01-0AAD 14, 21
6FC5810-...
6FC5810-0YC11-0YA8 16
B6FC5810-0YC12-0YAS 16
6FC6000-...
B6FCB6000-6DA51-0AA0 14, 16
6FC9320-...
B6FC9320-5DB01 13
6FC9320-5DCO01 13
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Conversion tables

. Rotary inertia

B Ib-in? Ib-ft Ib-in-s® Ib-ft-s2 kg-cm? kg-cm-s®  gm-cm? gm-cm-s?  0z-in? 0z-in-s2
A slug-ft?

Ib-in® 1 6.94 x 108 259 x10° 215x 10% 2926 298 x10°% 292x10% 2984 16 414 x 107
Ib-ft2 144 1 0.3729 3.10x 102 421.40 0.4297 421x10°  429.71 2304 5.967
Ib-in-s2 386.08 2.681 1 833 x 102 1.129x 10° 1.152 1129 x 10° 1.152x 10° 6.177 x 10° 16
Ib-ft-s2 4.63x10° 3217 12 1 1.35x 10%  13.825 1.355x 107 1.38x 10%  7.41x 104 192
slug-ft2
kg-cm? 0.3417 237 x10° 885x10% 7.37x10° 1 1.019 x 10° 1000 1.019 5.46 1.42 x 1072
kg-cm-s? 335.1 2.327 0.8679 7.23x 102 980.66 1 9.8x10° 1000 536 x 10°  13.887
gm-cm? 3417 x10% 237 x 10% 885x 107 7.37x 108 1x 103 1.01x 100 1 1.01x 10° 546 x 10° 1.41x 10®
gm-cm-s? 0.335 232x10° 867 x10% 7.23x10° 0.9806 1x10° 980.6 1 5.36 1.38 x 1072
0z-in® 0.0625 434 x10% 161x10% 134x10° 0.182 1.86 x 104 1829 0.186 1 259 x 107
0z-in-s2 2413 0.1675 6.25x 102 520x 10° 70615 7.20x 102 7.09x 10 720 386.08 1
. Torque
N Ib-in Ib-ft 0z-in N-m kg-cm kg-m gm-cm dyne-cm
Ib-in 1 8.333 x 1072 16 0.113 1.152 1.152 x 102 1.152 x 108 1.129 x 108
Ib-ft 12 1 192 1.355 13.825 0.138 1.382 x 10* 1.355 x 107
0z-in 6.25 x 107 5.208 x 103 1 7.061 x 107 7.200 x 1072 7.200 x 107 72.007 7.061 x 107
N-m 8.850 0.737 141.612 1 10.197 0.102 1.019 x 10* 1 x 107
kg-cm 0.8679 7.233 x 1072 13.877 9.806 x 1072 1 107 1000 9.806 x 10°
kg-m 86.796 7.233 1.388 x 10° 9.806 100 1 1% 10° 9.806 x 107
gm-cm 8.679 x 10 7.233 x 10° 1.388 x 1072 9.806 x 107 1x 103 1% 10 1 980.665
dyne-cm 8.850 x 1077 7.375 x 108 1.416 x 10 107 1.0197 x 10%  1.019 x 108 1.019 x 10 1
. Length . Mass
N inches  feet cm yd mm m N b oz gm slug
A A
Inches 1 0.0833 254  0.028 254  0.0254 Ib 1 16 453.6 0.0311
feet 12 1 30.48 0.333 304.8 0.3048 oz 6.25x 10° 1 28.35 1.93 x 1078
cm 0.3937 0.03281 1 1.09x 102 10 0.01 gm 2205 x 10% 3527 x 10 1 6.852 x 10°°
yd 36 3 91.44 1 914.4 0914 slug 3217 514.8 1.459 x 104 1
mm 0.03937 0.00328 0.1 1.09x 102 1 0.001
m 3937 3281 100 1.09 1000 1
. Power . Rotation
N H.P. Watts N RPM rad/sec. degrees/sec.
A A
H.P. (English) 1 745.7 RPM 1 0.105 6.0
(Ib-in)(deg./sec) 2.645 x 100 1.972 x 107 rad/sec. 9.55 1 57.30
(Ib-in)(RPM) 1.587 x 10° 1.183 x 107 degrees/sec.  0.167 1.745 x 107 1
(Ib-ft)(deg./sec) 3.173 x 107 2.366 x 1072
(Ib-ft)(RPM) 1.904 x 104 0.1420
Watts 1.341 x 107 1
. Temperature conversion . Force
of oc oC of N b oz gm dyne N
0 -17.8 -10 14 A
32 0 0 32 Ib 1 16 453.6 4.448 x 10° 4.4482
50 10 10 50 oz 0.0625 1 28.35 2.780 x 10 0.27801
70 21.1 20 68 gm 2.205x 10° 0.03527 1 1.02x 10°  NA.
90 32.2 30 86 dyne 2248 x 100 359x10° 890.7 1 0.00001
98.4 37 37 98.4 N 0.22481 3.5967 N.A.  100.000 1
212 100 100 212
subtract 32 and multiply by 5/9 multiply by 9/5 and add 32

To convert from A to B, multiply by entry in table.

Siemens NC 802D sl - 2007




© Siemens AG 2007

Appendix
Metal surcharges

[ | Explanation of the metal factor

Surcharges will be added to the prices of products that contain
silver, copper, aluminum, lead and/or gold if the respective basic
official prices for these metals are exceeded.

The surcharges will be determined based on the following
criteria:

e Official price of the metal

Official price on the day prior to receipt of the order or prior to
the release order (=daily price) for

- silver (sale price of the processed material),

- gold (sale price of the processed material)

Source: Umicore, Hanau
(http://www.metalsmanagement.umicore.com)
and for

- copper (low DEL notation + 1%),

- aluminum (aluminum in cables) and

- lead (lead in cables)

Source: German Trade Association for Cables and
Conductors
(http://www.kabelverband.de)

e Metal factor of the products

Certain products are assigned a metal factor. The metal factor
determines the official price as of which the metal surcharges
are charged and the calculation method used (weight or
percentage method). An exact explanation is given below.

Structure of the metal factor

The metal factor consists of several digits; the first digit indicates
whether the method of calculation refers to the list price or a
discounted price (customer net price)

(L = list price / N = customer net price).

The remaining digits indicate the method of calculation used for

the respective metal. If no surcharge is added, a "-" is used.

1st digit List or customer net price using the percentage method
2nd digit for silver (AG)

3rd digit for copper (CU)

4th digit for aluminum (AL)

5th digit for lead (PB)

6th digit for gold (AU)

Siemens NC 802D sl - 2007

Weight method

The weight method uses the basic official price, the daily price
and the raw material weight. In order to calculate the surcharge,
the basic official price must be subtracted from the daily price.
The result is then multiplied by the raw material weight.

The basic official price can be found in the table below using the
number (2 to 9) of the respective digit of the metal factor. The raw
material weight can be found in the respective product descrip-
tions.

Percentage method

Use of the percentage method is indicated by the letters A-Z at
the respective digit of the metal factor.

The surcharge is increased - dependent on the deviation of the
daily price compared with the basic official price - using the
percentage method in "steps" and consequently offers
surcharges that remain constant within the framework of this
"step range". A higher percentage rate is charged for each new
step. The respective percentage level can be found in the table
below.

Metal factor examples

LEA---
* Basis for % surcharge: List price
Silver: basis 150 €, step range 50 €, 0.5%
Copper: basis 150 €, step range 50 €, 0.1%
No surcharge for aluminum

No surcharge for lead

No surcharge for gold
N-A6--

Basis for % surcharge: Customer net price
No surcharge for silver

Copper: basis 150 €, step range 50 €, 0.1%

Aluminum acc. to weight, basic offic. price 225 €
No surcharge for lead
No surcharge for gold

No basis necessary
No surcharge for silver
Copper acc. to weight, basic official price150 €
No surcharge for aluminum
No surcharge for lead
No surcharge for gold
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Metal surcharges

. Values of the metal factor

Percentage Basic official Step range % surcharge % surcharge % surcharge % surcharge % surcharge
method price 1st step 2nd step 3rd step 4th step per additional
step
Official price Official price Official price Official price
151€ - 200€ 201€ - 250€ 251€ - 300€ 301€ - 350%€
A 150 50 0.1 0.2 0.3 0.4 0.1
B 150 50 0.2 0.4 0.6 0.8 0.2
C 150 50 0.3 0.6 0.9 1.2 0.3
D 150 50 0.4 0.8 1.2 1.6 0.4
E 150 50 0.5 1.0 1.5 2.0 0.5
F 150 50 0.6 1.2 1.8 24 0.6
G 150 50 0.7 1.4 2.1 2.8 0.7
H 150 50 1.2 2.4 3.6 4.8 1.2
| 150 50 1.6 3.2 4.8 6.4 1.6
J 150 50 1.8 3.6 5.4 7.2 1.8
K 150 50 20 35 5.0 6.5 1.5
L 150 50 22 4.4 6.6 8.8 2.2
M 150 50 25 5.0 7.5 10.0 25
176 € - 225€ 226€ - 275€ 276€ - 325€ 326€ - 375€
O 175 50 0.1 0.2 0.3 0.4 0.1
P 175 50 0.2 0.4 0.6 0.8 0.2
Q 175 50 0.3 0.6 0.9 1.2 0.3
R 175 50 0.5 1.0 1.5 2.0 0.5
226€ - 275€ 276€ - 325€ 326€ - 375€ 376€ - 425¢€
S 225 50 0.2 0.4 0.6 0.8 0.2
T 225 50 0.5 1.0 1.5 2.0 0.5
U 225 50 1.0 2.0 3.0 4.0 1.0
\Y 225 50 1.0 1.5 2.0 3.0 1.0
W 225 50 1.2 25 35 45 1.0
126€ - 150€ 151€ - 175€ 176€ - 200€ 201€ - 225¢€
X 125 25 1.9 3.8 5.7 7.6 1.9
151€ - 175€ 176€ - 200€ 201€ - 225€ 226€ - 250€
Y 150 25 0.3 0.6 0.9 1.2 0.3
401€ - 425€ 426€ - 450€ 451€ -— 475€ 476€ - 500€
Z 400 25 0.1 0.2 0.3 0.4 0.1
Price basis (1st digit)
L Charged on the list price
N Charged on the customer net price or discounted list price
Weight method Basic official
price
2 100
8 150
4 175
5 200 Calculation based on raw material weight
6 225
7 300
8 400
9 6559

Misc.

- No metal surcharge

A&D/MZ_2/En 05.09.07
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Terms and Conditions of Sale and Delivery
Export regulations

O Terms and Conditions of Sale and Delivery

By using this catalog you can acquire hardware and software
products described therein from Siemens AG subject to the fol-
lowing terms. Please note! The scope, the quality and the condi-
tions for supplies and services, including software products, by
any Siemens entity having a registered office outside of Ger-
many, shall be subject exclusively to the General Terms and
Conditions of the respective Siemens entity. The following terms
apply exclusivelyfor orders placed with Siemens AG.

For customers with a seat or registered office in Germany

The “General Terms of Payment” as well as the “General Condi-
tions for the Supply of Products and Services of the Electrical
and Electronics Industry” shall apply.

For software products, the “General License Conditions for Soft-
ware Products for Automation and Drives for Customers with a
Seat or registered Office in Germany” shall apply.

For customers with a seat or registered office outside of
Germany

The “General Terms of Payment” as well as the “General Condi-
tions for Supplies of Siemens, Automation and Drives for Cus-
tomers with a Seat or registered Office outside of Germany” shall
apply.

For software products, the “General License Conditions for Soft-
ware Products for Automation and Drives for Customers with a
Seat or registered Office outside of Germany” shall apply.

General

The dimensions are in mm. In Germany, according to the Ger-
man law on units in measuring technology, data in inches only
apply to devices for export.

lllustrations are not binding.

Insofar as there are no remarks on the corresponding pages,
- especially with regard to data, dimensions and weights given -
these are subject to change without prior notice.

The prices are in € (Euro) ex works, exclusive packaging.

The sales tax (value added tax) is not included in the prices.
It shall be debited separately at the respective rate according to
the applicable legal regulations.

Prices are subject to change without prior notice. We will debit
the prices valid at the time of delivery.

Surcharges will be added to the prices of products that contain
silver, copper, aluminum, lead and/or gold, if the respective ba-
sic official prices for these metals are exceeded. These sur-
charges will be determined based on the official price and the
metal factor of the respective product.

The surcharge will be calculated on the basis of the official price
on the day prior to receipt of the order or prior to the release or-
der.

The metal factor determines the official price as of which the
metal surcharges are charged and the calculation method used.
The metal factor, provided itis relevant, is included with the price
information of the respective products. An exact explanation of
the metal factor can be found on the page entitled “Metal sur-
charges”.
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The texts of the Comprehensive Terms and Conditions of Sale
and Delivery are available free of charge from your local Siemens
business office under the following Order Nos.:
* 67B5310-0KR30-0BA1

(for customers based in Germany)
* 67B5310-0KS53-0BA1

(for customers based outside of Germany)
or download them from the Internet
http://www.siemens.com/automation/mall
(Germany: A&D Mall Online-Help System)

. Export regulations

The products listed in this catalog / price list may be subject to
European / German and/or US export regulations.

Therefore, any export requiring a license is subject to approval
by the competent authorities.

According to current provisions, the following export regulations
must be observed with respect to the products featured in this
catalog / price list:

AL Number of the German Export List

Products marked other than “N” require an export
license.

In the case of software products, the export des-
ignations of the relevant data medium must also
be generally adhered to.

Goods labeled with an “AL" not equal to “N” are
subject to a European or German export authori-
zation when being exported out of the EU.

ECCN Export Control Classification Number.

Products marked other than “N” are subject to a
reexport license to specific countries.

In the case of software products, the export
designations of the relevant data medium must
also be generally adhered to.

Goods labeled with an “ECCN" not equal to “N”
are subject to a US re-export authorization.

Even without a label or with an “AL: N” or “ECCN: N”, authoriza-
tion may be required due to the final destination and purpose for
which the goods are to be used.

The deciding factors are the AL or ECCN export authorization
indicated on order confirmations, delivery notes and invoices.

Errors excepted and subject to change without prior notice.
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Catalogs of the

Automation and Drives Group

Further information can be obtained from our branch offices listed

in the appendix or at www.siemens.com/automation/partner

. Automation and Drives

PDF: These catalogs are only available as pdf files.

Catalog
Interactive catalog on CD-ROM and on DVD
e The Offline Mall of Automation and Drives CA 01

. Automation Systems for Machine Tools
SINUMERIK & SIMODRIVE NC 60
SINUMERIK & SINAMICS NC 61
. Drive Systems
Variable-Speed Drives
SINAMICS G130 Drive Converter Chassis Units, D 11
SINAMICS G150 Drive Converter Cabinet Units
SINAMICS G110 Inverter Chassis Units D111
SINAMICS GM150/SINAMICS SM150 D 12
Medium-Voltage Converters
SINAMICS S120 Drive Converter Systems D211
SINAMICS S150 Drive Converter Cabinet Units D213
Asynchronous Motors Standardline D 86.1
Synchronous Motors with Permanent-Magnet D 86.2
Technology, HT-direct
DC Motors DA 12
SIMOREG DC MASTER 6RA70 Digital Chassis DA 21.1
Converters
SIMOREG K 6RA22 Analog Chassis Converters DA 21.2
SIMOREG DC MASTER 6RM70 Digital Converter DA 22
Cabinet Units
SIMOVERT PM Modular Converter Systems DA 45
SIEMOSYN Motors DA 48
MICROMASTER 410/420/430/440 Inverters DA 51.2
MICROMASTER 411/COMBIMASTER 411 DA 51.3
SIMOVERT MASTERDRIVES Vector Control DA 65.10
SIMOVERT MASTERDRIVES Motion Control DA 65.11
Synchronous and asynchronous servomotors for DA 65.3
SIMOVERT MASTERDRIVES
SIMODRIVE 611 universal and POSMO DA 65.4
Low-Voltage Three-Phase-Motors
|IEC Squirrel-Cage Motors D 81.1
Automation Systems for Machine Tools SIMODRIVE NC 60
¢ Main Spindle/Feed Motors
e Converter Systems SIMODRIVE 611/POSMO
Automation Systems for Machine Tools SINAMICS NC 61
¢ Main Spindle/Feed Motors
e Drive System SINAMICS S120
Drive and Control Components for Hoisting Equipment HE 1
Electrical Installation Technology
PDF: ALPHA Small Distribution Boards and ETA1
Distribution Boards, Terminal Blocks

PDF: ALPHA 8HP Molded-Plastic Distribution System  ET A3
PDF: BETA Low-Voltage Circuit Protection ETB1
PDF: DELTA Switches and Socket Outlets ET D1
GAMMA Building Controls ET G1
Human Machine Interface Systems SIMATIC HMI ST 80

I Industrial Communication for Catalog
Automation and Drives IKPI
. Low-Voltage
Controls and Distribution — LV 1
SIRIUS, SENTRON, SIVACON
Controls and Distribution — VAT
Technical Information
SIRIUS, SENTRON, SIVACON
SIDAC Reactors and Filters LV 60
SIVENT Fans LV 65
SIVACON 8PS Busbar Trunking Systems LV 70
. Motion Control System SIMOTION PM 10
. Process Instrumentation and Analytics
Field Instruments for Process Automation FI 01
Measuring Instruments for Pressure,
Differential Pressure, Flow, Level and Temperature,
Positioners and Liquid Meters
PDF: Indicators for panel mounting MP 12
SIREC Recorders and Accessories MP 20
SIPART, Controllers and Software MP 31
SIWAREX Weighing Systems WT 01
Continuous Weighing and Process Protection WT 02
Process Analytical Instruments PA 01
PDF: Process Analytics, PA 11
Components for the System Integration
. SIMATIC Industrial Automation Systems
SIMATIC PCS Process Control System ST 45
Products for Totally Integrated Automation and ST 70
Micro Automation
SIMATIC PCS 7 Process Control System STPCS7
Add-ons for the SIMATIC PCS 7 STPCS 7.1
Process Control System
Migration solutions with the SIMATIC PCS 7 STPCS 7.2
Process Control System
pc-based Automation STPC
SIMATIC Control Systems ST DA
I sivATIC Sensors FS10
. SIPOS Electric Actuators
Electric Rotary, Linear and Part-turn Actuators MP 35
Electric Rotary Actuators for Nuclear Plants MP 35.1/.2
. Systems Engineering
Power supplies SITOP power KT 10.1
System cabling SIMATIC TOP connect KT 10.2
. System Solutions
Applications and Products for Industry are part of the
interactive catalog CA 01
. TELEPERM M Process Control System
PDF: AS 488/TM automation systems PLT 112
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