HIGH POWER
Nutrunning Equipment

Product Catalog E 1

Built-In Nutrunner and E1l
Multi-Channel Controls

| “r!i




AMT

Built -In Nutrunner

E1l Contents
Page
AE 1.0 HIGH POWER Built-In NULTUNNE ....iiiiiiiiieieeeeeeeeeeeee e, 5
I} Primary Features
AE1.0.1  Compact NUTUNNET KCX........cvcieeeeeieeereeeeeeeee s 7
Primary Features
Reaction torque sensor
AE 1.0.2  BUilt-In NUTUNNEr ECR.....c.oiviiiiecececeee et 9
C Primary Features
AE 1.0.3  OVEIVIEW... oottt n e 10
AE 1.0.4  SUDASSEMDIES. ...vi ettt ettt ee e eee e 11
AE 1.0.5  System CONfIQUIALION..........c.cvieiieeeeceeeese e eee et 12
: AE 1.0.6  Nutrunner CONfigUration............cccceeeveueeeeeeeeeeeeeiseeeeeees s seee e 13
‘ Nutrunner Configuration - Selection Process
Nutrunner Configuration Variant 1 / Variant 2a / Variant 2b / Variant 3
AE 1.0.7  Calculating RUNAOWN TIME......cviiieieiieeecieeeeeee e 18
AE 1.0.8 Duty Cycle - ECR... Built-In NULIUNNEr............ouvvivininiiiiinieininiiininnan. 19
AE 1.0.9  HOIE PAerN.....ccvieeieieieeeceeee ettt en e 23
AE1.1 BUilt-In NUtrUNNer i Centric DIiVe......ooeereeeeeeeeeeeeeeee e eeeeeeeeeana 30
Designation Code Subassemblies
AE1.1.1 Built-In Nutrunner Size 1 - Centric Drive.........cooevvivviiiiiviieeeieeeeeeeen, 32
Technical Data
Combinations
AE1.1.2 Built-In Nutrunner Size 2 - Centric DIiVe........ccooovvveeiiiiiiieie e, 36
Technical Data
Combinations
AE 1.1.3 Built-In Nutrunner Size 3 - Centric DIiVe........ccooovvviiiiiiiiiieieeeein, 40
Technical Data
Combinations
AE1.1.4 Built-In Nutrunner Size 4 - Centric DriVe........ccooovvveieiiiiiiiiieeeeein, 44
Technical Data
Combinations
AE 1.2 BUilt-In NULrunner i OFfSEt DIIVe.....ueeoeeeeeeeee e eee e eeeeeeesee e 48
Designation Code Subassemblies
AE1.2.1 Built-In Nutrunner Size 1 - OffSEt DIVE.........oevviiviiiiiiiieeeeieeeeeeeeee, 50
Technical Data
Combinations
AE1.2.2 Built-In Nutrunner Size 2 - OffSEt DIVE.........oevviiviiiiiiieeeiieeeeeee, 54
Technical Data
Combinations
AE1.2.3 Built-In Nutrunner Size 3 - OffSEt DIVE.........oeiviiviiiiiiieeeeieeeeeeee, 58
Technical Data
Combinations
AE13 Built-in nutrunner T Angle Drive........cccoeieieiiiiiieeeeen 68
Designation Code Subassemblies.
AE13.1 Built-In Nutrunner Size 1 - Angle Drive........cccccceiiiiiiiiiiiieeeee i, 70
Technical Data
Combinations
AE13.2 Built-In Nutrunner Size 2 - Angle DIiVe.........cooviiiiiiieeiieiiiiieeee, 74
Technical Data
Combinations
AE 133 Built-In Nutrunner Size 3 - Angle DriVe.......cccccoiiiiiiieiiiiiiiiiieeee, 78
Technical Data
Combinations

Page 2



Socket Adapter / Transverse Gearbox / Adapter / Cable

Contents

AE 14

. AE 15

AE 1.6

AE 1.7

E1l
Page

Socket Adaptors for Built-In NUtrunNner.........cc.ococeeiviiieeiiiiieeeenns 86
Standard Socket Adaptors with 25mm und 50mm
Spring Travel and External Square Drive

TranSVErse GERAIDOX......icuuii ittt 88
Q - Gearbox

o F-T o) (] PRSPPI 90
A - Adapter

NUEFUNNEr Cable.....uviiiiiiiiee e 92
Tool Cable for Built-In Nutrunners

Page 3



Nutrunner Controls

E1l Contents
Page
AH 1.8 HIGH POWER NUtrunner CONrolS....veoeeeeeeeeeeeeeeeeeeeeeseeeee e 94
Control Systems for Built-In Nutrunners
AH 1.8.1  NUutrunner Control SMXB0.....c..eeeeee et eee et eeee et eeeeeeeee e e e se e 95

General Information
Special Features - Technical Data

AH 1.8.2  Nutrunner Control SMXL10.........cccevvuerererriereeereeeeeeseeeeeseeeereeenns 99
General Information
Special Features - Technical Data

AH1.8.3 Nutrunner Control SMX30 MC-C....eeeeiiiieeeiiiieeiiiee e siie e sieee e sreeee e 101
General Information
Special Features - Technical Data

AH 1.8.4  Nutrunner Control SMXP Single-Channel i Multi-Channel.............. 103
General Information
Special Features - Technical Data

AH1.85 Nutrunner Control SMXP 1-Channel..........ccccocccvvvieeeeeiiiiiiieeee s 105
Special Features - Technical Data

AH 1.8.6 Nutrunner Control SMXP twin 2-Channel...........cccccceveeiiiiiiiieneeenn, 106
Special Features - Technical Data

AH 1.8.7  Nutrunner Control SMXP Multi-Channel 1-64 Channel..................... 107

Special Features - Technical Data

Page 4



Built -In Nutrunner

HIGH POWER Built
Primary Features

-In Nutrunner

Powerful 7 Intelligent T Economical

AMT built-in nutrunner are your ideal choice when it comes to
safe fastening operations with consistently high accuracy. As
partners with the automotive industry, we offer innovative and
high-performance nutrunning systems that meet or exceed the
rigid demands from our customer base.

All From One Source

Nutrunner and assembly technology are our core
competences. The unique synergistic effects from this have
enabled AMT to rule the complex world of fastening systems
and assembly like no other. As an innovative partner of the
automotive industry for many years now, we recognize the
demands and needs of our customer base. As builders of
custom machines, we are also capable of supplying you with
multi-purpose handheld nutrunners, nutrunner modules that
are ready to be built into your system, or complete nutrunner
stations. We assume responsibility for project engineering,
design, assembly, and installation.

It is no wonder that many customers choose AMT for their
nutrunning needs. A single partner for all applications related
to the nutrunning process reduces planning and coordination
efforts, which in turn reduces your overall cost.

Page 5

E1.0

m Safety in Assembly

The quality of a fastened connection does not depend solely
on the use of high-quality nutrunners. It also depends upon
the operators who are using these tools. While considering
solutions for our customers, therefore, we do not just think
about the individual connections but also include the tool
operator and configuration of his/her workstation in our design
process. By doing this, errors can be avoided with the
appropriate  workstation layout. Fault recognition and
troubleshooting, using innovative monitoring strategies,
remains front and center.

Our nutrunner systems are, for example, capable of monitoring
the correct fastening position, using camera, ultrasonic
triangulation, or our patented Railnet system. As a result,
missing fasteners and/or operations at the wrong fastener
location are detected and avoided.

Of course, all data stored by the nutrunner control is available
over network interfaces for documentation and additional
processing by higher order computer systems.




Notes

Note
Notes
Notizen
Anotaciones
Notizen
Notes
Note
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Built -In Nutrunner

HIGH POWER Compact Nutrunner KCX
Primary Features

Small, Lightweight, Powerful

The new built-in nutrunners from the KCX Series are ultra-
compact and extremely lightweight. They were developed
especially for applications where nutrunner space requirements
and weight play a critical role. This is true for all applications
where single or multi-channel nutrunner systems are used in
very narrow work areas. Examples for this are robotic
applications, e.g. the assembly of sunroofs or airbags.

Our new KCX nutrunners are, however, not only compact and
lightweight; they are also very fast. With the use of a newly
developed, high-dynamic motor, it is possible to increase
nutrunner power, compared to previous generations, by up to
35%. This saves fastening time ... you save money.

Robust Design

Compact nutrunners in the KCX series from AMT are designed
for rugged industrial applications. Both motor and gearbox are
configured for long-life operation. This robust design leads to
an increase in lifetime and, as a result, a minimum in
maintenance costs.

il

I
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B |ntegrated Data Chip

Compact nutrunners in the KCX series also feature an
integrated data chip that stores all relevant spindle data. This
data can be automatically read on any AMT control, as soon as
a new tool is connected to the control. Time consuming and
tedious parameter definitions become a thing of the past. The
data chip also stores the number of executed fastening cycles.
This allows for the development of individualized service
intervals, in line with preventive maintenance.

Safeguarding the Fastening Process

All KCX compact nutrunners have reaction torque sensors,
in addition to gathering rotation angle data from the
resolver. As a result, fastening processes are performed with
maximum precision and consistent quality. While recording
the rotation angle, the control monitors whether or not the
specified torque is actually being applied to the fastened
assembly. In addition, the t o o lcdrrent consumption,
equivalent to the torque, is used as a redundant control
variable in all AMT controls. By doing this, all requirements
for safe, reliable, and high quality fastened assemblies are
met.

Technical Data

Torque up to 48 Nm
Speed up to 1481 rpm

General

A Brushless drive motor with
for rotary positioning.

A Integrated data chip for

- spindle identification

- fastening cycle counter

A Reaction torque sensor

A Minimum speed: 0 rpm

A Angle
A Fastening

a 8 ,cabsolaec y :
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AMT

Built -In Nutrunner

Compact Nutrunner KCX E1.0.1
Reaction Torque Sensor
i % — |
4E=
§ 9 T H
r Y ' bt e 6
— L —
Centric Drive with Spring Travel
Max. torque Type Max. idle speed Length Spring Weight Ident-No.
capacity in Nm rpm mm Travel mm
mm
13 KCX1013ZF25 1481 174 25 1,00 7920723
25 KCX1025ZF25 772 174 25 1,00 7920724
48 KCX1048ZF25 381 194 25 1,10 7920725
Centric Drive with Square Drive
Max. torque Type Max. idle speed Length Drive Weight Ident-No.
capacity in Nm rpm mm mm
13 KCX10132V38 1481 174 3/8" 0,95 7920729
} i
85
o ;} 1 J
LI | “" i i i
n | .
T 9 9

Offset Drive with Spring Travel

Max. torque Type Max. idle speed Length Spring Weight Ident-No.
capacity in Nm rpm mm Travel mm
mm
13 KCX10130F25 1388 218 25 1,35 7920726
25 KCX10250F25 723 218 25 1,35 7920727
48 KCX10480F25 357 257 25 1,60 7920728
Offset Drive with Square Drive
Max. torque Type Max. idle speed Length Drive Weight Ident-No.
capacity in Nm rpm mm mm
13 KCX10130V38 1388 218 3/8" 1,30 7920730
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Built -In Nutrunner

HIGH POWER Built
Primary Features

-In Nutrunner

Powerful-Intelligent-Economical

Our new HIGH POWER built-in nutrunners are setting new
market standards for power and economy. Automatic nutrunner
stations demand short rundown times with high tool availability
and reliability. For this reason, we implement only
maintenance-free and high-dynamic EC motors.

By combining standard subassemblies for drive and output,
built-in nutrunners can be configured for just about any
application available.

Our built-in nutrunners are also "intelligent". They transfer their
personal characteristics automatically to our nutrunner controls
and also keep track of their own preventive maintenance
schedule.

Action Torque Data Sensors
for Highest Accuracy

AMT built-in nutrunners represent the highest accuracy for
tightening fastened connections. For this reason, we
recommend the use of action torque data sensors for capturing
torque data. The torque is measured as closely as possible to
the fastened location, i.e., directly on the output shaft. As a
result, changes in the efficiency of right angle or offset
gearboxes, due to wear, have no influence on the torque. As
soon as the tightening torque is achieved, the fastening
process is reliably executed, independent of the mechanical
condition of the gearbox.

Drive DMS Coupling stator

Rotor electronics

Page 9

AMT

E1.0.2

® Expanded Process Safety through

Redundance

VDI Guidelines 2826 recommend the use of redundant torque
sensors for Category A fastening operations (with medium or
direct risk to life and limb). AMT nutrunners capture the
fastening values for these configurations as follows:

Control Circuit:
ATorque captured by action torque data sensor
AAngle captured from encoder

Check Circuit
ATorque captured by a reaction gauge sensor
AAngle captured from resolver

The transfer and evaluation of each of the measured values
from the control and check circuits are carried out
independently, up to the final comparison. Any deviations in
the compared values creates a fault condition with message.

Added Advantage:

A continuous monitoring of these measured values can extend
the timeframe considerably before dynamic reference
measurements are required with external, plugged-in torque
SEensors.

Integrated Maintenance Management

Even the most reliable tools suffer from natural wear over time.
In order to keep this wear from progressing to an unexpected
breakdown and potential stoppage of an assembly line, AMT
nutrunners automatically signal when preventive maintenance
is required. An integrated nutrunning cycle counter with a load-
dependent evaluation ensures that required maintenance is
signaled before a tool breaks down. This increases tool
availability while, at the same time, reducing maintenance costs
that occur from having to replace parts due to wear.

Modular Design Means Reduced
Overhead

Built-in nutrunners from AMT are modular in design, i.e.,
individual components, such as output spindle variants, can be
combined to meet production demands. Built-in nutrunners can
be easily and completely removed for repair or maintenance
purposes.

fi On teglace what is absolutelynecessary! o



HIGH POWER Built -In Nutrunner ECR

Overview

Sizel-4

Torque up to 1200 Nm
Speed up to 1200 rpm

_

B Built-In Nutrunner i Offset Drive

Sizel1-3
Torque up to 1075 Nm
Speed up to 1120 rpm

® Built-In Nutrunner i Angle Drive
Sizel-3

Torque up to 642 Nm
Speed up to 1200 rpm

B Technical Data

® Built-In Nutrunner i Centric Drive rF

Built -In Nutrunner

E 1.0.3

Nutrunner Configuration
Variant 1 (see page 14)

Nutrunner Configuration
Variant 2 + 3 (see page 15-17)

+/- 15% mitcm / cmk >= 1,67
within specified application range

+/- 7% mitcm / cmk >= 1,67
within specified application range

+/- 3 degrees, absolute

+/- 3 degrees, absolute

10 rpm at Mdmax

0 rpm at Mdmax

<= 50 meters
longer available upon request

<= 50 meters
longer available upon request

m Certificate for Quality Tools

Machine capability per ISO 5393
Homologation test

Page 10




AMT

Built -In Nutrunner

HIGH POWER Built  -In Nutrunner ECR E1.04

Subassemblies

ECR i Drives

Highest demands for shutdown accuracy, as well as short
cycle times, require the use of high-performance drives. For
this reason, only high-dynamic, maintenance-free EC motors
are used in our nutrunners. These drives, in combination with
our long-lasting, low-maintenance planetary gearboxes, are
ideal for high performance under rugged operating conditions.
The motor is configured with a resolver for torque and speed
control, as well as for measuring tightening and loosening
angle. The angle resolution in our standard nutrunners has a
minimum value of 1 degree.

A data chip is integrated into the drive which stores all relevant
tool characteristic data, nutrunning cycle counter, and a load-
independent maintenance cycle counter. A data sensor
integrated in the tool can be used to retrieve this data and
transfer it to the nutrunner control.

Q1 Gearbox

By redirecting the drive line over a transverse gearbox, the
length of the spindle can be reduced considerably. The power
is transferred over three gears. The model-dependent
transmission ratio, as well as efficiency, are listed in the data
sheet below and must be considered separately when
configuring the complete nutrunner.

AOD 1 Offset Gearbox
AWD i Right Angle Gearbox

AOD i offset gearboxes and AWD right angle gearboxes are
configured with integrated data sensors. Torque is measured
directly at the rotating output shaft (action torque sensor) and
transferred without contact to the s e n s oevauation
electronics. The measured values are then converted to digital
and sent to the nutrunner control.

AZ i Centric Drive

If no particular demands are placed on the nutrunner geometry,
then a centric drive can be used. This can be configured, like the
offset and right angle drive, with an output shaft for 25 or 50mm
sockets (Size 3 can accommodate some 60mm sockets).

Wi Angle Encoder

If an additional angle measuring system is required with the AOD
- offset or AWD - right angle gearbox (e.g., when configuring a
redundant system), an angle encoder from the W-series is used.
the angle resolution is 0.5 degrees.

Page 11

DR-/DWR'i Data Sensors

These cost-efficient data sensors are installed between the
drive and ouput spindles. Torque is measured indirectly by
these sensors from the reaction torque (reaction torque
sensor). The DWR - data sensor has an additional angle
measuring system over the DR data sensor.

DR- and DWR-Series data sensors are used:

Ain control circuits, for purely economical reasons

Aas redundant data sensors in connection with an action torque
sensor

Afor measuring checks using an external gauge set (only DWR)

Note:
For data sensor travel perpendicular to the axis direction, the
acceleration / deceleration is limited to max. 15 m/s2.

DA-/ DWA i Data Sensors

The DA- and DWA-Series data sensors are used with inline
output spindles. The torque is measured directly on the rotating
drive shaft (action torque sensor) and transferred without
contact to the s e n s @waldasion electronics. There the data
are converted to digital and sent to the nutrunner control. DWA
data sensors also have an integrated angle measurement
system.

DA- and DWR-Series data sensors offer:
Aincreased work speed in the final tightening phase
Abroader nutrunner application area

A resolution of 0.5 degrees can be achieved with the optional
angle measuring system.

Adapter

If two data sensors are implemented in a series (e.g., for a
redundant system or calibration with external gauge), then the
cable connections are opposite each other. Due to space
requirements or installation location, it might be necessary to
locate the cable connectors on top of each other. The A
adapter module is designed for this purpose.

Integrated Data Storage

All AMT data sensors have a data chip integrated in the drive
which stores all relevant tool characteristics, a nutrunning cycle
counter, and a maintenance cycle counter. The data sensor in
the control circuit reads the drive data chip, adds some
information of its own, and forwards this data packet to the
nutrunner control. This eliminates the need for manual
parameter input for the tool into the nutrunner control. This
function is not available with tool configurations that do not
include data sensors.



HIGH POWER Built  -In Nutrunner ECR
System Configuration s

ECR-drive

=1
|

S B A s s

Built -In Nutrunner

i Rerm

JRary

Page 12

E 1.05

ECR-drive

Q-gearbox

Planetary gearbox

Redundant
data sensor with / without
angle sensor

Adapter, when plugs from
measuring systems are
connected in series

Action torque sensor
with angle module

Action torque sensor
without angle module

* Angle encoder

Drive without / with
action torque sensor



Built -In Nutrunner

HIGH POWER Built  -In Nutrunner

Nutrunner Configuration

Block Diagrams

Block diagrams for typical application examples are presented
on pages 14 - 17. These are designed to simplify the selection
process for the nutrunner best suited for each application.
Selection criteria include:

Atype and number of data sensors
Arequired torque
Adesign configuration (centric drive, offset or angle drive)

A cross-reference to the technical data sheet for the
appropriate built-in nutrunner is included based on this
selection.

The following additional resources should also be considered
during built-in nutrunner selection and/or review:

AHole Pattern Chart
(see pages 23 - 27)

AFormula for Calculating Rundown Time
(see page 18)

ADuty Cycle Benchmarks
(see pages 19 - 22)

- Selection Process

m Classification

Page 13

AMT

E 1.0.6

The block diagrams are arranged according to the following

classifications:

Variant 1 (page 14):

Application Scope:

Secondary fastening operations
that dono6t requir

Type of Operation:

Tacking operations, pin insertion
for overlapping joints, loosening
operations, etc.

Option:

Integrated data sensor for random
sample calibration using portable
gauging equipment

Variant 2 (pages 15 - 16):

Application Scope:

High-precision fastening
operations

Type of Operation:

All fastening operations based on
torque and rotation angle
(including yield-point tightening)

Options:

Action torque sensor; integrated
data sensor for random sample
calibration using portable
gauging equipment

Variant 3 (page 17):

Application Scope:

Redundant system (based on VDI
2826 guidelines for Category A
fastening operations)

Type of Operation:

All fastening operations based on
torque and rotation angle (including
yield-point tightening)

Option:

Integrated data sensor for random
sample calibration using portable
gauging equipment




Built -In Nutrunner

HIGH POWER Built  -In Nutrunner E 1.0.6

Nutrunner Configurations

Nutrunner Configuration Variant 1:

Application Scope: Secondary fastening operations that dond6t require d
Type of Operation: Tacking operations, pin insertion for overlapping joints, loosening operations, etc.
Option: Integrated data sensor for random sample calibration using portable gauging equipment

B 12- 43Nm 70/ A

A AW | 19-171Nm 741 A

87 - 540 Nm 78/ A

AW 12- 45Nm 50/ A

A D:E}— AO 20 - 189 Nm 54 /A
< A0 94 - 967 Nm 58/ A

11- 45Nm 32/A

17 - 186 Nm 36/A

Hi=e— AZ 79 - 395 Nm 40/ A

359 - 1076 Nm 44 /A

Without calibration

%ﬁ[ SK 12- 43Nm 70/B
- AW 19 - 171 Nm 74/ B
ECR 2 k]
— § 87 - 540 Nm 78 /B
@ 12 - 45 Nm 50/B
N £ AW AO 20 - 189 Nm 54/B
Option: Q = | 94 - 967 Nm 58/B
v % @ A0 11- 45Nm 32/B
DWR - AZ 17 - 186 Nm 36/B
EI;J%D_ B 79 - 395 Nm 40/B
. 359 - 1076 Nm 44 | A
Note: For applications with Q-gearboxes (transverse), the nutrunner data is modified by the gearbox factor
Socket : See page 86 for technical data on sockets
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Built -In Nutrunner

HIGH POWER Built

Nutrunner Configurations

-In Nutrunner

Nutrunner Configuration Variant 2a:

Application Scope:
Type of Operation:
Option:

High-precision nutrunning operations

All nutrunning operations based on torque and angle

Action torque sensor

Option: Q

With reaction torque sensor

With action torque sensor

With action torque sensor
and additional angle module

-
—1
AW

=

5 a0

DR

(=

AZ

i
Eu;nﬁrm'; :
AWD

oy qreC——{[T [J==—]
] AOD

o

=] -
m—
DA

w —FD
AWD
oEygre— | =
iL , AOD
w
B
oy T AZ

SK

E 1.0.6

7. 42Nm 707C

AW | 11-135Nm 74/ C
50 - 540 Nm 80/C

7- 45Nm 50/C

AO | 11-182Nm 54/C
54 - 967 Nm 60/C

11- 45 Nm 32/C

9- 180 Nm 36/C

AZ | 40-395Nm 40/C
180- 1076 Nm | 44/C

2. 43Nm 727E

AWD | 6-176 Nm 76 /E
25 - 540 Nm 82/E

4- 45 Nm 52/E

AOD |  6-180Nm 56/ E
27 - 900 Nm 62/ E

4 25Nm 34/E

sy 6- 180 Nm 38/E
27 - 395 Nm 42/E

120- 1076 Nm | 44 /E

2. 43 Nm 72/F

AWD | 6-176Nm 76/ F
25 - 540 Nm 82/F

4- 45 Nm 52/F

AOD |  6-180Nm 56/ F
27 - 900 Nm 61/F

4 25Nm 34/F

Az 6- 180 Nm 38/F
27 - 395 Nm 42/F

120- 1076 Nm | 44 /F

Note:
Socket :

For applications with Q-gearboxes (transverse), the nutrunner data is modified by the gearbox factor

See page 86 for technical data on sockets
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HIGH POWER Built

Nutrunner Configurations

-In Nutrunner

Nutrunner Configuration Variant 2b:

Application Scope:
Type of Operation:

All nutrunning operations based on torque and angle

Option: Action torque sensor
o [[orive Jappiication ArealPage/glock ]
@ 7- 42Nm 70/D
ﬂ D AW 11 - 135 Nm 741D
<8 AW 50 - 540 Nm 80/D
4 — 7- 45Nm 50/D
gz e AO | 11-182Nm | 54/D
32 i@ 54 - 967 Nm 60/D
=]
g% DR 11- 45Nm 32/D
o =
i S Az 9- 180 Nm 36/D
AZ | 40 - 395 Nm 40/ D
L L» 180 - 1076 Nm 441D
H |- ( SK
1 — - DWR +
ECR | 2- 43Nm 721G
m T G | awp 6-176 Nm 761G
= e ooy ol 25 - 540 Nm 82/G
o R AWD 4- 45Nm 52/G
option: Q B | M coppe _ AOD | 6-180Nm 56/ G
28 N AOD 27 - 900 Nm 62/G
ES : 4- 45Nm 31/G
o T AZ 6 - 180 Nm 35/G
et T e 27 - 395 Nm 39/G
8 DA 120 - 1076 Nm 44/ G
2 "
Q
g3 ﬂ 2- 43Nm 7271
2B A [‘ I | awp | 6-176nm | 7611
S |
§e s 25 - 540 Nm 82/1
£3 AWD 4- 45Nm 52/1
52 i AOD 6 - 180 Nm 56/1
£3 R (e | - _
53 § W 27 - 900 Nm 64/1
£2 4 4- 45Nm 3471
8 w : Az 6 - 180 Nm 38/1
_ —_— QE DT 27 - 395 Nm 4211
opton:a [ | TS 120 - 1076 Nm 44|

Built -In Nutrunner

E 1.0.6

High-precision nutrunning operations with demands for additional calibration using a built-in data sensor

Note:
Socket :

See page 86 for technical data on sockets

Page 16

For applications with Q-gearboxes (transverse), the nutrunner data is modified by the gearbox factor




Built -In Nutrunner

HIGH POWER Built

-In Nutrunner

Nutrunner Configurations

Nutrunner Configuration Variant 3:

Application Scope:

Type of Operation:
Option:

Redundant system
(according to VDI Guidelines 2826 for Category A nutrunning operations)

All nutrunning operations based on torque and angle

Sensors for random calibration

51

Option: Q

ECR D i ‘

[ ]

f J

W oy a1
- AWD
A bt
- ‘L‘»—':‘* ma S
= DR
g
S
E
3
g ==
£ SR
® DWA
I
: i
E vl =T
S Tt '
8 LV e -
§ N AWD
LE
v Coey e
DWR LT [ LAop
‘W —_
L : LJ me Y)Y :[ :]:l—ﬁ—
ion: A LI TRy el
Option: A DWA AZ

SK

E 1.0.6

2- 43Nm 72/H

AWD 6 - 176 Nm 76/ H
25 - 540 Nm 82/H

4- 45Nm 52/ H

AOD 6 - 180 Nm 56 / H
27 - 900 Nm 64/H

4- 45Nm 34/H

Az 6 - 180 Nm 38/H
27 - 395 Nm 42 [ H

120- 1076 Nm | 44/H

2- 43Nm 7271

AWD 6- 176 Nm 7611
25 - 540 Nm 82/1

4- 45Nm 5271

AOD 6 - 180 Nm 56/
27 - 900 Nm 64/1

4- 45Nm 3471

Az 6 - 180 Nm 38/1
27 - 395 Nm 4271

120 - 1076 Nm a4/

Note:
Socket :

For applications with Q-gearboxes (transverse), the nutrunner data is modified by the gearbox factor

See page 86 for technical data on sockets
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Built -In Nutrunner

HIGH POWER Built  -In Nutrunner E1.0.7
Calculating Rundown Time

Formula for Benchmark Calculation

The following formula can be used to calculate benchmark
values for a 2-step tightening process.

The application-dependent time constant K represents::

A nutrunner synchronization prior to the start of the 2nd
tightening step

A evaluation times for pre- and final tightening

A a counterclockwise impulse to unclamp (release) the
socket upon completion of the tightening process

W x 60 - .
ts= ——— + K + (ASx0,06) = rundown time in seconds
n

ts = rundown time in seconds
W = tightening path in rotations (up to head contact)
n = work speed in rpm
60 = conversion factor: minutes to seconds
AS = number of active nutrunners
K = application-dependent time constant (see table below):

Conditions Time Constant K

hard (30°) 1.8

med. hard (120°) 2.1

med. soft (1 rotation) 3.1

soft (3 rotations) 5.8

Fastening Cases Differentiated by 1SO 5393:

Hard fastening case:

The predefined tightening torque is reached within a fixed 100 100% 100%
tightening angle of up to 30 degrees. Test
moment
Soft fastening case: [%] J Hard fastening case
The tightening torque is reached in excess of 720 degrees. Soft fastening case
50_
10
[ ) T ¥ T
all >650* Angle
t-' 720° y|
30
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Built -In N

utrunner

HIGH POWER Built  -In Nutrunner

Duty Cycle

- ECRL1... Built -In Nutrunner

Application Example from Page 34:

Application exa

... Series (without Q-gearbox):
Nutrunner: ECR105 DA50 AZ150 @
Max. torque capacity.: 51 Nm
Required torque: 37.5Nm
Nutrunning process: 2-step tightening process,
metric thread
Operating conditions: medium soft (ca. 1 rotation)
Cycle time: 20 seconds @

Md as % of max

mples for checking valid duty cycles on ECR1

nutrunner capacity

AMT

E 1.0.8

Procedure:

Select the torque on the y-axis in the benchmark chart.
Note that the tightening torque is indicated as a % of the
max. nutrunner capacity (Example: 37.5 Nm = 75% of 50
Nm).

Read across to the curve corresponding to the operating
conditions (medium soft in this example) and continue
down to read the corresponding value on the x-axis.

The value on the x-axis represents the minimum cycle
time (15 seconds in this example). If the cycle time
required is less than this value, then a higher-
performance nutrunner must be selected.

90

Y-Axis

80

/

70

60—

Cycle time

40

Operating Cond

10 @ 20 30 40

ition Curves:

hard (ca. 30 )

medium hard (ca. 120 )
medium soft (ca. 1 rotation)
soft (ca. 3 rotations)

Page 19
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HIGH POWER Built  -In Nutrunner
Duty Cycle - ECRL... Built -In Nutrunner

Duty Cycle Benchmarks

Benchmark table to check the allowable duty cycle of a built-in
nutrunner from the ECR1 ... Series (without Q-gearbox) during a
2-step tightening process for a bolt with metric profile, without
locking device (like Polystop, for example).

Md as % of max.
nutrunner capacity

Built -In Nutrunner

E 1.0.8

Note:
Since the duty cycle is largely dependent upon the operating
conditions and work speed, these are reference values only.

1&
90 ( /
80
@ \/@
7
70 Va
60 /
50 [H— /
40 > Cycle time
(seconds)
10 20 30 40 50 60 70
Operating Condition Curves: Application Example:
Check the allowable duty cycle
| hard (ca. 30 )
medium hard (ca. 120 ) @ Use a nutrunner with a tightening torque based on 75%
I medium soft (ca. 1 rotation) of the maximum capacity for the selected nutrunner

I soft (ca. 3 rotations) @

Select the appropriate operating conditions curve

@ Calculate possible cycle time (in this example > 15 sec)
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Built -In Nutrunner

HIGH POWER Built  -In Nutrunner

Duty Cycle & ECR2... Built -In Nutrunner

Duty Cycle Benchmarks

Benchmark table to check the allowable duty cycle of a built-in
nutrunner from the ECR1 ... Series (without Q-gearbox) during a
2-step tightening process for a bolt with metric profile, without
locking device (like Polystop, for example).

Md as % of max.
nutrunner capacity

AMT

E 1.0.8

Note:
Since the duty cycle is largely dependent upon the operating
conditions and work speed, these are reference values only.

’ /

80

.
Bi

70

40 L—

10 @ 20 30

Operating Condition Curves:

> Cycle time

(seconds)
40 50 60 70

Application Example:

Check the allowable duty cycle

hard (ca. 30 )

medium hard (ca. 120 )
medium soft (ca. 1 rotation)
soft (ca. 3 rotations)

®

@
®

Use a nutrunner with a tightening torque based on 75%
of the maximum capacity for the selected nutrunner

Select the appropriate operating conditions curve

Calculate possible cycle time (in this example > 15,5 sec)
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HIGH POWER Built  -In Nutrunner
Duty Cycle & ECR3... Built -In Nutrunner

Duty Cycle Benchmarks

Benchmark table to check the allowable duty cycle of a built-in
nutrunner from the ECR1 ... Series (without Q-gearbox) during a
2-step tightening process for a bolt with metric profile, without

Note:

Built -In Nutrunner

E 1.0.8

Since the duty cycle is largely dependent upon the operating
conditions and work speed, these are reference values only.

locking device (like Polystop, for example).

Md as % of m

ax.

nutrunner capacity

90

/

80

70

60

50

10

20 @30

Operating Condition Curves:

hard (ca. 30 )

medium hard (ca. 120 )
medium soft (ca. 1 rotation)
soft (ca. 3 rotations)

50 60 70 80 90 100 110

Application Example:
Check the allowable duty cycle

@ Use a nutrunner with a tightening torque based on 75%
of the maximum capacity for the selected nutrunner

@ Select the appropriate operating conditions curve

@ Calculate possible cycle time (in this example > 25 sec)
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Built -In Nutrunner

HIGH POWER Built  -In Nutrunner E 1.0.9
Hole Pattern r
® Built-In Nutrunner Size 1/Size 2/Size 3 1 Centric Drive
Der Block entspricht den einzelnen Varianten der Einbauschrauber (siehe z.B. Seite 32). l
Nutrunner 2-times 3-times 4-times 5-times 6-times
configuration @ @ @ -@-
according to ® ¢ ® o o o o 9
block e.9 @ .0 L P
[mm] [mm] [mm] [mm] [mm]
Size 1 43 53 62 82 93
Size 2 59 69 83,5 100 117
Sz.3/Sz.4 83 / on request 96 / on request 118 / on request 142 / on request 167 / on request
Size 1 43 53 62 82 93
Size 2 59 69 83,5 100 117
Sz.3/Sz.4 83 / on request 96 / on request 118 / on request 142 / on request 167 / on request
Size 1 43 53 62 82 93
Size 2 59 69 83,5 100 117
Sz.3/Sz.4 83 / on request 96 /v 118 / on request 142 / on request 167 / on request
Size 1 43 101 120 136 183
Size 2 59 101 126 145 189
Sz.3/Sz.4 83/ on request 125 / on request 147 / on request 180 / on request 209 / on request
Size 1 43 53 62 82 93
Size 2 59 69 83,5 100 117
Sz.3/Sz.4 83 / on request 96 / on request 118 / on request 142 / on request 167 / on request
Size 1 43 53 62 82 93
Size 2 59 101 126 145 189
Sz.3/Sz.4 83 / on request 96 / on request 118 / on request 142 / on request 167 / on request
Size 1 43 101 120 136 183
Size 2 59 101 126 145 189
Sz.3/Sz.4 83 / on request 125 / on request 147 | on request 180 / on request 209 / on request
Size 1 43 101 120 136 183
Size 2 59 101 126 145 189
Sz.3/Sz.4 83/ on request 125 / on request 147 / on request 180 / on request 209 / on request
Size 1 43 101 120 136 183
Size 2 59 101 126 145 189
Sz.3/Sz.4 83 / on request 125 / on request 147 | on request 180 / on request 209 / on request

* ) . ; e
Hole patten from Configuration A is also possible if using adapter A1 /A2 /A3.
The bolt length is 100 mm longer as a result.
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Built -In Nutrunner

HIGH POWER Built -In Nutrunner E 1.0.9
Hole Pattern

B Built-In Nutrunner Size 1/Size2 1 Offset Drive

The block corresponds to the different types of built-in nutrunners (e.g. see page 50).

Nutrunner 2-times 3-times 4-times 5-times 6-times
configuration @ @ @ -@-
according to ® ¢ ® ¢ e o 4
block L @ .0 L P
[mm] [mm] [mm] [mm] [mm]
Size 1 31 36 44 53 62
Size 2 45 52 64 77 90
Size 1 31 36 44 53 62
Size 2 45 52 64 77 90
Size 1 31 36 44 53 62
Size 2 45 52 64 77 90
Size 1 31 73 86 108 125
Size 2 59 80 94 111 126
Size 1 31 36 44 53 62
Size 2 41 48 58 70 82
Size 1 31 36 44 53 60
Size 2 41 48 58 70 82
Size 1 31 36 44 53 62
Size 2 41 48 58 70 82
Size 1 31 36 44 53 60
Size 2 41 48 58 70 82
Size 1 31 36 44 53 62
Size 2 41 48 58 70 82
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Built -In Nutrunner

HIGH POWER Built

Hole Pattern

-In Nutrunner

® Built-In Nutrunner Size 3 i

Offset Drive

The block corresponds to the different types of built-in nutrunners (e.g. see page 58).

E 1.0.9

Nutrunner 2-times 3-times 4-times 5-times 6-times

configuration @ @ @ Q-

according to ® ¢ ® o o O LA {

block e o @ o0 LI

[mm] [mm] [mm] [mm] [mm]

Size 3 55 64 78 94 110
Size 3 55 64 78 94 110
Size 3 55 64 78 94 110
Size 3 74 92 105 121 136
Size 3 55 64 78 94 110 AOD3...-300 u. AOD3...-450
Size 3 77 89 109 131 154 AOD3..-800
Size 3 95 125 134 178 215 AOD3...-1000
Size 3 55 64 78 94 110 AOD3..-300 . AOD3.-450
Size 3 77 89 109 131 154 AOD3...-800
Size 3 95 125 134 178 215 AODS..-1000
Size 3 55 64 78 94 110 AOD3...-300 u. AOD3...-450
Size 3 77 89 109 131 154 AODS...-800
Size 3 95 125 134 178 215 AOD3..-1000
Size 3 55 64 78 94 110 AOD3..-300 u. AOD3...-450
Size 3 7 89 109 131 154 AOD3...-800
Size 3 95 125 134 178 215 AOD3..1000
Size 3 55 64 78 94 110 AOD3...-300 u. AOD3...-450
Size 3 77 89 109 131 154 AODS...-800
Size 3 95 125 134 178 215 AOD3..-1000

Page 25




HIGH POWER Built

Hole Pattern

-In Nutrunner

B Built-In Nutrunner Size 1/ Size 2

Angle Drive

The block corresponds to the different types of built-in nutrunners (e.g. see page 70).

Built -In Nutrunner

Nutrunner 2-times 3-times 4-times 5-times 6-times
configuration @ @ @ -@-
according to ® ¢ ® o o O LA {
block e.9 @ .0 L P
[mm] [mm] [mm] [mm] [mm]
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
Size 1 61 82 87 129 141
Size 2 81 108 115 171 187
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Built -In Nutrunner

HIGH POWER Built

Hole Pattern

-In Nutrunner

® Built-In Nutrunner Size 3 i

Angle Drive

The block corresponds to the different types of built-in nutrunners (e.g. see page 78).

E 1.0.9

Nutrunner 2-times 3-times 4-times 5-times 6-times

configuration @, @, @, @

according to ® o P o o o o [ Il

block e o @ o0 LI

[mm] [mm] [mm] [mm] [mm]

Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
Size 3 101 135 143 213 234 without transmission
Size 3 140 187 198 295 324 with transmission
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Notes

Note
Notes
Notizen
Anotaciones
Notizen
Notes
Note
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HIGH POWER Built -In Nutrunner

® Built-In Nutrunner i Centric Drive

Torque up to 1200 Nm
Speed up to 1200 rpm
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