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1.1 Functions Outline

wGeneral
The AFC1200 ISA Fastening System is a culmination of over twenty (20) years of
electric fastening expertise integrated with the latest electronics technology. The basic
elements of this system are:
P Brushless DC permanent-magnet motor

P Combined Axis Controller/Servo Amplifier

P IBM-compatible 486 DX4 Central Processing Unit (CPU)

wCompact Design
As the result of miniaturization technology, the compact Axis Controller Unit maintains
a width of 100 mm in spite of the built-in power source and Servo Amplifier. The back
panel method of mounting provides easy access through the front of the enclosure to
all System connections, controls and indicators.

wProgram Capabilities
The System software allows the use of all FEC fastening strategies and techniques,
which can be tailored by the end user to adapt to a variety of fastening applications.
Some of these features include: 

torque control torque rate monitoring
angle control help mode
adaptive yield control sequence presetting mode 
Speed Control

wOperational Interface 
The ISA Main Controller Unit incorporates the user interface as an integral part of the
total System configuration. Pulldown menus display on the system monitor for
user-friendly nutrunner sequence programming. Eight different groups of preset data
may also be entered using the keypad provided as a system component. Preset data
and nutrunner sequences are preserved in non-volatile EEPROM.

wCommunication Interface
External communication is available through the following means:

Standard Discrete I/O Centronics Parallel Port
Output RS232C Port RS422 Port (Option)
Input RS232C Port

wMotor
A DC permanent-magnet motor provides improved fastening control. The sealed
design of the motor provides greater protection from contamination without
generating any excessive heat. 

wPreamplifier
Quality control of the tool torque transducer is accomplished electrically (digitally)
through the EEPROM in the preamplifier. During factory setup of the torque
transducer, the unit is dead-weight and dynamically tested against standards that are
certified and traceable to the National Institute of Standards and Technology. The
resultant data is then programmed into the preamplifier. The AFC1200 System
compares the programmed data with the actual measured data from the transducer,
and then compensates for minor discrepancies. If the variance exceeds the limits
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specified in Sections 9.4.1 and 9.4.2, an Abnormal output will be generated and the
fastening process will be interrupted.

wSelf-check Function
The AFC1200 System is designed to perform several self-checks. Each time the
system is powered on, it completes a Power On Self-Test (POST) to verify the
compatibility and connection of all equipment. Refer to Chapter 9 -Troubleshooting-
for details of all system self-checks.

wServo Amplifier (Servo Drive)
Reduced equipment size with improved drive circuit strength is the result of
incorporating Isolated Gate Bipolar Transistor (IGBT) technology into the system. Axis
Controller Units are available in several models, and the Servo Amplifier housed in
each Axis Unit determines the model type. The Servo Amplifier also dictates the
nutrunner (tool) models that can be supported by the Axis Unit. The AFC1100 and
AFC1200 Systems incorporate the same Servo Amplifier and nutrunner components. 

wAbnormal Condition Display
The System will output an ABNORMAL signal when it detects there is a problem
(Zero Check out of limits, incorrect component connection, etc.) within the system
itself. Dependent upon the type of Abnormal, the output may display as a code on an
Axis Unit, and/or as text on the system monitor. If the [HLP] key on the keypad is
depressed during an Abnormal output, the monitor will display additional information
for use in correcting the Abnormal condition. Refer to Chapter 9 Troubleshooting for
more details.
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1.2 System requirements

To ensure the most effective and extended use of all equipment, adhere to the following
specifications:

wTool Installation
Tools generate a great amount of torque during operation, and the reaction force is
applied to the mounting area of the tool. Therefore, tools must be installed in the
proper positions and with adequate bolts. Use the specified bolts to prevent the tool
from loosening due to vibration. The tool assembly contains precision parts and
electronic components and must not be subjected to excessive shock or stress.

The torque transducer is a type of strain gage and, although it has been designed to
withstand sudden shock, repeated shock (over time) could damage the transducer.
Cylinder cushions or shock absorbers should be used to decelerate the powerhead
return and prevent excessive (hard stop) vibration, particularly in short-cycle-time
applications operating at high speeds.

wFastening Operation
Avoid fastening beyond the full scale torque. Do not use a duty cycle (the ratio of the
tool rotating time to the machine cycle time) higher than 50%, even when the torque
is below the full scale value.

wCable Wiring

P Use the specified cables for all system connections.

P Circuit breakers or fuses are required. 

P Avoid using a high-voltage circuit as a frame ground (FG). Also, the frame ground
should be separate from the power ground.

P When multiple Axis Controllers are used, ensure that each unit is connected to its
matching numbered tool, and that all connectors are locked.

P PLC I/O cables must not exceed 50 feet in length and must be run separate from
any high voltage power sources or cabling.

w Installation Environment (Main Controller and Axis Controller Units)

P Controllers must be set in a NEMA 12 enclosure. 
Do not use at the following locations:  (If these conditions cannot be achieved,
contact FEC INC.)
P Areas under direct sunlight.

P Areas where the environmental temperature is out the 32°F-122°F range.

P Areas where the relative humidity is out of the 20-90% range.

P Areas where the temperature changes quickly, which may cause moisture.

P Areas where conductive powder, oil mist, saline, or organic solvents exist.

P Areas that have corrosive or combustible gases.

P Areas that have strong electric or magnetic fields.

P Areas where a strong vibration or shock could be transmitted directly to a tool or
Controller Unit.
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P Controller Units must be located a minimum of 600 mm from sources of high
transient voltage such as transformers, AC inverters, AC contactors and motor
starters. If this cannot be avoided, then the units must be properly shielded.

wStatic Electricity
AFC1200 System construction incorporates many electronic Surface Mounted
Devices (SMD). It is advisable to strictly adhere to practices for safe electrostatic
discharge in order to prevent damage to the system.

wCleaning
Do not use any organic solvents, such as thinner, to clean a Controller Unit or a tool.
The solvent could melt the surface paint or penetrate inside and cause damage. A
cloth dampened with alcohol or warm water should be used to lightly wipe the
components.

wHandling and Shipping
It is critical that AFC1200 System components are properly handled and shipped in
order to maintain the System's integrity. Adhere to the following requirements for
shipping and  handling:
P All AFC1200 components must be removed from their enclosure(s) prior to

shipping.

P AFC1200 System components must be individually packaged in an approved
anti-static container or wrap to prevent damage from electrostatic discharge.

P Tool assemblies must be removed from the powerhead during shipment to prevent
damage to the transducer assembly.

P Enclosures must be protected with shrink wrap.

P Enclosures and System components should be shipped on an air-ride trailer
whenever possible. 

P Adhere to Section 2.1: Main Specifications for environmental requirements.  
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1.3 About this Software
The software installed for the AFC-1200 User Console requires compatible software versions
installed in both the Multi Board (mounted into the Main Unit) and the Axis Unit. The following
table shows the software compatibility for this User Console version:

D3.90F3.90A3.53

Axis Unit Software VersionMulti Board Software
Version

User Console Software
Version

Other software combinations can be arranged. Should you need further information, please
contact FEC, Inc.
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2.1 System Specifications

{ Power Supply Voltage  

P 200~230 VAC ±10%, 3-Phase, 50/60 Hz 

{ Installation Requirement

P NEMA 12 enclosure

{ Range of Operation

P Duty cycle within 50% (reference Section 2.2 Duty Cycle Calculation)

P Additional specifications will be provided for nutrunners greater than 50 kgm.

{ Operating Conditions  (may be met by incorporating an Air Handling Unit into System) 

P Temperature: 0° ~ 50°C  (32° ~ 122°F)

P Humidity: 20% ~ 90%,  no moisture

{ Storage Conditions

P Temperature: -5° ~ 55°C  (23° ~ 131°F)

P Humidity: Below 90%, no moisture

{ Shipping Conditions

P Temperature: -5° ~ 55°C  (23° ~ 131°F)

P Humidity: Below 90%, no moisture

P Each item (component or assembly) must be sealed in bubble wrap.

P All metal parts (except for the electric motor, encoder, and connectors) must be
greased or oiled to prevent rust.
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2.2 Duty Cycle Calculation

The rated duty cycle for the AFC1200 System is calculated as follows:

Total Cycle Time (Tool Rotation + Tool Waiting)
   X  100  =  Duty Cycle Percentage  (%)Tool Rotation Time

Example: Tool Rotation Time =    3 Seconds    x 100 = 25% Duty Cycle Percentage  
Total Cycle Time = 12 Seconds

Duty cycle ratings vary between tools. As a general rule, however, it should not exceed 50%.
Refer to the specifications for each tool. If the cycle time is less than 12 seconds, contact FEC
INC. for confirmation.
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2.3 Main Unit

{ CPU: 80386-SX 32-Bit microprocessor

{ Optional  Math Coprocessor: Intel 387SX or equivalent

{ KEYBOARD/Keypad: Pendant type, 20 keys

{ MONITOR: Standard VGA  interface. Liquid Crystal Display (LCD)  
(optional)

{ DATA Communication: RS232C Output CH1 RS232C Input CH2  
RS422 Port Centronics Parallel Port

{ PRINTER: DOT PRINTER COLOR GRAPHIC
EPSON FX TYPE HP PAINTJET
EPSON VP TYPE EPSON COLOR

{ FLOPPY DISK Drive: FDD1 (standard) 3.5" 1.44MB 
FDD2 (optional) 3.5" 1.44MB 

{ HARD DISK DRIVE: IDE Interface  (size varies dependent upon availability)

{ Power Source: 200~230 VAC +/- 10%   50/60 Hz

{ Power Consumption: 140 Watts

{ Input Current: Below 0.7A

{ In-Rush Current: Below 50A

{ Fastening Control  Methods: Torque method
Angle method
Adaptive Yield method

{ Torque rate calculation: Point-to-point method,  Max. 3 areas
integrated method,  Max. 3 Areas

{ Fastening sequence steps: Maximum 32 steps

{ Fastening preset: Maximum 8 types

{ Fastening sequence: Maximum 8 selections

{ Group synchronization: Maximum 24 groups

{ Powerheads: Maximum 4 heads

{ Spindles: Maximum 24 spindles per main controller Unit (multiple Main
Units may be linked for additional capacity)
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2.4 Axis Unit 

{

200~230 VAC,  3-Phase,  50/60 HzAXIS UNIT INPUT POWER
100A70A70A50A50A50AAXIS UNIT IN-RUSH CURRENT
4A2A2A1A.625A .625A AXIS UNIT PEAK CURRENT

400W200W200W100W70W60WTOOL MOTOR  RATING

MFA040
HA1NS

BXE020-
A912

MFA020
HA2NSA

MFA010
HA2NSA

BNE006-
A117

MFA006
HA2NSA

TOOL MOTOR MODEL
NUMBER

M4W3M3M2W1M1TOOL MOTOR TYPE
AXIS-210AXIS-205AXIS-203AXIS UNIT TYPE

Example: Tool (nutrunner) model  DFT-401M2-S  has an M2 motor type, and must be used 
with a Type 203 Axis Unit.

NOTE:  The M1 and W1 motors are functionally identical units, and can be interchanged
without any special considerations.  The same is true of the M3 and W3 motors.

CAUTION:  If the equipment is powered on and off repeatedly, the circuit breakers might 
trip due to the in-rush current.
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2.5 Nutrunner

{ Fastening accuracy (Torque): From 1/4 ~ full scale torque:  6s Less than 10% 

{ Torque sample rate: Full Scale Torque X 1/1000

{ Torque display resolution: 4.5 digit display with floating decimal point.

{ Fastening accuracy (Angle): Within +1 degree

{ Angle sample rate: Below 0.036 degrees (dependent upon gear ratio).

{ Angle display resolution. 0.1 degree

{ Torque transducer accuracy: (Full Scale)  ± 1%

{ Linearity of torque transducer:± 0.5%

NOTE:  The tool lists located throughout this manual identify the specifications for the standard tools
used with the AFC1200 System.  If additional information is required for special tool
assemblies, please contact FEC INC.

2.5.1 Nutrunner Specification Table 

211066.6 :14,335360.05,00050.0490.0AXIS-210DFT-502M4-S/O
215064.8 :12,601216.03,00030.0294.0AXIS-205DFT-302M3-S/O
322045.0 :11,734144.02,00020.0196.0AXIS-205DFT-202M3-S/O
431531.5:11,300108.01,50015.0147.0AXIS-205DFT-152M3-S/O
439525.2 :11,12794.01,30013.0127.4AXIS-205DFT-132M3-S/O
550019.8 :169357.68008.078.4AXIS-205DFT-801M3-S/O
879012.6:152043.36006.058.8AXIS-205DFT-601M3-S/O
550019.8 :134628.84004.039.2AXIS-203DFT-401M2-S/O
325039.6 :134628.84004.039.2AXIS-203DFT-401M1-S/O
550019.8 :117314.42002.019.6AXIS-203DFT-201M1-S/O
550019.8 :1867.21001.09.8AXIS-203DFT-101M1-S1/O1

MINMAXINLBFTLBKGCMKGMNM

SPEEDGEAR
RATIO

FULL SCALE TORQUESERVO
TYPE

TOOL TYPE
              TOOL SPECIFICATIONS

CONVERSION GUIDE:  1 KGM = 100 KGCM =  9.8 NM = 7.2 FTLB = 86.7 INLB
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2.5.2 Nutrunner Decimal Point Display Table 

1314301021DFT-502M4-S/O
1314301021DFT-302M3-S/O
2324301021DFT-202M3-S/O
2324312132DFT-152M3-S/O
2324312132DFT-132M3-S/O
2324312132DFT-801M3-S/O
3334312132DFT-601M3-S/O
3334312132DFT-401M2-S/O
3334312132DFT-401M1-S/O
3334312132DFT-201M1-S/O
3334323243DFT-101M1-S1/O1

INLBFTLBKGCMKGMNMINLBFTLBKGCMKGMNM

TORQUE RATE
DECIMAL POINT DISPLAY 

TORQUE
DECIMAL POINT DISPLAY 

TOOL TYPE
POSITIONS FOR DECIMAL POINT DISPLAY 

Example:   DFT-201M1-S Torque Display = 19.00 NM              (2 positions)
Torque Rate Display = 1.999 NM/degree  (3 positions)
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FIG. 3-1   AFC1200 Block Diagram

3.1 System Block Diagram
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3.1.1 System Block Diagram Description

{ The System construction provides control for up to 24 spindles through the use of a single
Main Controller Unit.   

{ Communication between the Main Controller Unit and up to 24 Axis Controller Units is
accomplished via a communication bus ribbon cable (MA/AA cable).

{ Tool assemblies connect to their respective Axis Controller Units via a set of three homerun
cables: Motor, Encoder, and Sensor / Preamp (Transducer) cables.

{ A color VGA CRT (or optional LCD) and keypad provide the interface required to monitor
and adjust System operations.  

{ Discrete 24 VDC true low I/O on both the Main Controller Unit and the Axis Controller Unit
provide direct communications with the PLC, as well as individual spindle control via the
Axis Controller Unit discrete I/O.

{ Communication with additional devices is accomplished via:  
(1) RS232 input port, (1) RS232 output port,  (1) RS422 port, and (1) Centronics parallel
port.
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3.2 Component Description

3.2.1 Keypad Unit
The keypad provided with the AFC1200 system is utilized for data entry as related to system setup
and operation.  The cable length is restricted to 1.5 meters.   

FIG.  3-2-1  Keypad Unit

Cursor up, down, left and right  keys.↑ ↓  ←→

Numeric data entry keys.0-9 and "."

Used to preset numeric values to a negative (-) value.  This key is also used to
select and deselect items from the presetting screens.

±

Data confirmation / enter key. ↵

Used to select the screen for presetting.  Place the Main Controller Unit in the
Program mode prior to depressing SEL or the error message "RUN MODE" will
appear.  The cursor will shift from the Menu Bar to the first position for presetting
when this key is depressed.   When all values have been preset depress again and
the system will request confirmation of any data change prior to returning the
cursor to the Menu Bar.

SEL
Used to delete data from preset data screens when no value is required.DEL

Depressing the HLP key will initiate the display of a context sensitive help screen
for the current display screen.  Depressing this key during an abnormal condition
will cause an abnormal description/recovery procedure to appear.  Return to the
active system screen by depressing the HLP key again.  The SEL key may be used
to switch between the Help and Abnormal screens.    

HLP
FUNCTION DESCRIPTIONKEY

KEYPAD CONTROLS

Chapter 3:  System Description User Console Version A3.53

Page 3-4



��������

3.2.2 Monitor (VGA CRT)
FEC provides a color VGA monitor (CRT) as part of the standard configuration.  The monitor
serves to display fastening presets, fastening results, torque signature, and all other
information relating to System operation.  Although the exact model type may vary, each
monitor supplied will be of high quality and will typically have the following features:

1) Synchronization: Automatic 
2) Power supply:  110 VAC
3) Screen saver: 3 stage

An LCD may be used in place of a VGA monitor.  A VGA-compatible LCD may be connected
directly to the VGA output of the AFC1200 Main Unit, or the LCD may be connected directly to
the LCD output of the AFC1200 Main Unit as long as the LCD interface and Main Unit
interface are compatible.  
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3.2.3 Main Controller Unit
The Main Unit is composed of an FCBUS mother board, a 5 VDC 10A power supply, and the
FC386, MULTI, and UPC printed circuit boards (PCB).  The UPC PCB contains the floppy
disk drive (FDD) and the hard disk drive (HDD).

FIG. 3-2-3  Main Controller Unit

The following table describes the components and features of the Main Controller Unit, shown
above.
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200~230 VAC +/- 10%,  50/60 Hz,  single phase input power
connector.

AC200~230V22

DSUB 25-pin female Centronics parallel port connector.PRINTER21

3.5" 1.44MB Floppy Disk Drive (notebook computer style).FDD1 / FDD220

2" IDE Hard Disk Drive (notebook computer style).  Size may
vary dependent upon availability.

HDD1  (INSIDE - NOT VISIBLE)19

DSUB 9-pin male RS232C input connector.RS232C CH218

DSUB 9-pin female RS422 communications connector.RS42217

DSUB 15-pin female VGA CRT connector.CRT16

Connector for optional Liquid Crystal Display (LCD).LCD15

Backup battery (3-year life).(INSIDE - NOT VISIBLE)14

MINI DIN 6 pin keyboard/keypad connector.K/B13

Interface connector for System input/output control lines.   
Refer to Chapter 4 for detailed input and output descriptions. 

PLC12

Manual Calibration (Cal) Check pushbutton.(MANUAL) CAL11

Manual reverse pushbutton.(MANUAL) REV10

Manual fastening start pushbutton. (MANUAL) START9

Manual Zero Check and System reset pushbutton.(MANUAL) RESET8

Operating mode selector (key) switch.  Set to RUN for normal
operation, and set to PROGRAM to enter data.

RUN / PROGRAM7

Rotary switch for selecting which items are to be displayed at
Axis Unit DSP1 and DSP2.  (Refer to the Axis Unit Display
Table in this Chapter)

AXIS-DSP6

Display LED (Orange) that indicates when either a Cal Check
or a Zero Check is being performed.

CHECK 5

Display LED (Orange) that indicates when the fastening cycle
is in process.

BUSY 4

Display light that indicates when an unacceptable fastening is
complete.

REJECT 3

Display light that indicates when an acceptable fastening is
complete.

ACCEPT 2

DSUB 9-pin male RS232C output connector.RS232C CH11

DescriptionItem as called out on Figure 3.2.3

MAIN CONTROL UNIT CONTROLS AND INDICATORS
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3.2.4 Axis Controller Unit (Servo Amplifier)

FIG. 3-2-4  Axis Controller Unit

The following table describes the components and features of the Axis Controller Unit, shown
above.  The Servo Amplifier is located inside the Axis Unit.
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200~230 VAC, 50/60 Hz, 3-phase input power connector.AC-POWER  18

Six (6) dual-color LED indicators. Refer to Axis Unit Reject
Display Table on Page 3-11.

REJECT 17

Displays two-digit Parameter number and, as needed, will
override Parameter output to display an Abnormal code.
Refer to Chapter 9 for Abnormal display code descriptions.

PARM/ABN16

Two-digit capability, Spindle number display.  Determined
by the dip switch setting (reference Section 4.9.1).

SPDL15

Type of information displayed is dependent upon the
selector switch setting on the ISA Main Controller Unit.
Refer to the Axis Unit Display Table on Page 3-11.

DSP 214

Type of information displayed is dependent upon the
selector switch setting on the ISA Main Controller Unit.
Refer to the Axis Unit Display Table on Page 3-11.

DSP 113

Axis Unit input / output control lines (PLC) connector.
Refer to Chapter 4 for detailed signal descriptions.

AXIS-I/O12
Connector for the nutrunner (tool) motor (M).MOTOR11
Connector for the nutrunner (tool) encoder (ENC).ENCODER10
Connector for the tool torque transducer/preamplifier (PA).SENSOR9
Axis Unit enable / disable switch.NORMAL / IN BYPASS8

Display LED (red) that indicates when the Axis Unit is in the
Bypass mode.  Spindle will not operate in this mode.

BYPASS 7

Display LED (red) that indicates some component of the
spindle (Axis Unit, nutrunner, etc.) is in an Abnormal state,
and the fastening cycle has been interrupted.  A failed Cal
Check or Zero Check will also display as an ABNORMAL.

ABNORMAL6

Display LED (green) that indicates the spindle has
completed an acceptable fastening, Zero Check, or Cal
Check.

ACCEPT 5

Display LED (orange) that indicates when the fastening
cycle is performing a reverse operation.

REV4

Display LED (orange) that indicates when the fastening
cycle is performing the final steps.

FNL 3

Display LED (orange) that indicates when the fastening
cycle is performing the 1st step.

1ST 2

Display LED (orange) that indicates when the system is
performing a Cal Check or Zero Check.

CHECK1
DESCRIPTION (REFERENCE FIGURE 3-2-4)           ITEM AS MARKED ON UNIT

AXIS UNIT CONTROLS AND INDICATORS
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The information displayed in DSP 1 and DSP 2 on the Axis Unit is determined by the Main
Controller Unit's AXIS-DSP rotary switch setting.  The two display outputs for each switch
setting are shown below.

-----OFFSET TORQUE7
ELONGATION ANGLEELONGATION TORQUE6

2ND, 3RD, FINAL STEP TIM1ST STEP TIME5
3RD TORQUE RATE LOW3RD TORQUE RATE HIGH4
2ND TORQUE RATE LOW2ND TORQUE RATE HIGH3
1ST TORQUE RATE LOW1ST TORQUE RATE HIGH2

FINAL ANGLEPEAK TORQUE1

DSP 2 OUTPUT
(AXIS UNIT)

DSP 1 OUTPUT
(AXIS UNIT)

DSP SWITCH  
(MAIN UNIT)

AXIS UNIT DISPLAY TABLE (FASTENING RESULTS)

Fastening rejects are indicated by dual-color LED's on the affected spindle's Axis Unit, as
shown in the table below.

1st  STEP TIME OV2ND, 3RD, FINAL STEP
TIME OVER

TIME
LOW REJECTHIGH REJECT3RD  RATE
LOW REJECTHIGH REJECT2ND  RATE
LOW REJECTHIGH REJECT1ST RATE
LOW REJECTHIGH REJECTANGLE
LOW REJECTHIGH REJECTTORQUE

L.E.D. LIT TO ORANL.E.D. LIT TO RED REJECT TYPE
AXIS UNIT REJECT DISPLAY TABLE
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3.2.5 Nutrunner (Tool) Unit

FIG. 3-2-5  Nutrunner (Tool) Unit

{ ENCODER

P Environmentally isolated angle encoder.

P Provides feedback for speed regulation to Servo Amplifier. 

P Provides angle monitoring capability to fastening operation.

{ MOTOR

P Totally enclosed DC permanent magnet motor.

P Refer to Chapter 2 for various motor sizes.  

{ TRANSMISSION

P Planetary gear transmission.

P Available in straight and offset models.

P Refer to Section 2.5.1 for standard tools and gear ratios. 

{ TRANSDUCER

P Highly accurate strain gage transducer.

P Durable, compact design minimizes space requirements. 

{ PREAMP (Transducer)

P Intelligent transducer design accomplished through the use of EEPROM.

P EEPROM data used to verify integrity of fastening operations.

P Remote mounting of the transducer's preamplifier reduces space requirements.  
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3.2.6 PRBU-DFT Unit  (Preamplifier Cable Extender)

P This unit can extend the preamplifier cable of the DFT tool up to 100 feet.

P The maximum length of the  preamplifier cable without this unit is 50 feet.

P An external power supply is not required for this unit.

P Figure 3-2-6 below illustrates the Unit dimensions (in millimeters), and the
recommended positioning of the Unit within the system.

FIG. 3-2-6  PRBU-DFT Preamplifier Cable Extender
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4.1 Design and Build Procedure
Review Chapters 1 and 2 prior to designing a System.  If the requirements and
specifications in these two (2) Chapters are not addressed, there is a chance of degraded
System performance.

WARNING:
FOLLOW LOCKOUT/TAGOUT AND OTHER SAFETY PRECAUTIONS WHEN
CONNECTING AND DISCONNECTING CABLING, WIRING, AND EQUIPMENT.

5.2Confirm normal operation by completing the
required inspections and tests.

Verify normal function16 

Chapter 6
Chapter 7

Input the preset data for torque, angle, speed,
time, etc.

Input preset data15

5.1VERIFY WIRING AND ALL POWER SUPPLY
VOLTAGES BEFORE POWERING UP.

Power up the equipment14

Appendix A
3.2

Connect (3) cables (preamplifier, encoder and
motor) between each paired Axis Unit/tool.

Connect homerun cables13

4.6
4.7
4.8

ENSURE PROPER VOLTAGE (including the 24
VDC and 0 VDC Commons) PRIOR TO
CONNECTING.

Connect cables (power and
PLC) to Axis Unit, Main Unit,  
and PLC

12

4.2
4.3
4.9

Refer to recommended layout for Unit
dimensions and required mounting clearances.
Connect the communication bus ribbon cables.

Mount the Main Unit and Axis
Units in the enclosure

11
4.9Set the dip switches prior to mounting the Unit.Set Axis Unit dip switches10

4.6
4.7
4.8

Connect all PLC wiring to allow for future System
modifications.  VERIFY VOLTAGE, including the
PLC (24 VDC & 0 VDC) Commons, prior to
connecting power cables.

Wire PLC and power
connections in enclosure

9

4.2
4.3

Enclosure must be sized to accommodate
components mounted with proper clearances.

Select Nema 12 enclosure8

4.7
4.8

A PLC logic program can be written using signal
descriptions and timing charts provided.

PLC logic design (or review)7

4.7
4.8

PLC must directly connect to the AFC1200
System (24 VDC true low). 

Select an adequate PLC6

2.1Select an Air Handling Unit applicable to the
environmental conditions (A/C, Heat Exch, etc.)

Select an Air Handling Unit (as
required)

5

             4.5
4.6

Circuit protection for the Axis Units should be
separate from the Main Unit.

Select the circuit protectors4

2.4
2.5.1

Tool motors require specific Servo Amplifiers /
Axis Units.  Ensure that each Axis / tool pairing is
compatible.

Select correct Axis Unit(s) for
the tool(s) selected 

3

4.4
4.4.3

The spindle arrangement and tool mounting
plate design must meet several specifications.

Design the tool mounting plate/
powerhead/spindle assemblies

 2   

 2.5.1

4.4.1
4.4.2

Required torque range should fall between 50%
and 75% of the tool's capability (full scale
torque).  Ensure fastening bolt pattern and tool
mounting patterns are compatible.

Select correct tool size and
configuration

1

Reference
Section

 Comments  Items No
.
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4.2 Component Dimensions

The specifications for all of the FEC INC. standard AFC1200 System equipment is outlined in
this Chapter to aid in determining enclosure requirements.  The dimensions for the System
monitor (VGA CRT) are based upon a current standard which is subject to variation with
advancements in technology.

4.2.1 Monitor (VGA CRT) Dimensions

FIG. 4-2-1  Approximate Dimensions of a CRT Unit

The specifications for the System calls for a CRT that uses a standard VGA interface.  The 
dimensions of the current model can be obtained by contacting FEC INC.
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4.2.2 Main Controller Unit Dimensions

FIG. 4-2-2  Main Controller Unit Dimensions

Due to communication cable connections, the Main Unit must be mounted in a location that
will provide a minimum of 50 mm clearance surrounding the Unit.  Cable connections on the
front of the Unit require 100 mm of clearance.  

4.2.3 Axis Controller Unit Dimensions

FIG. 4-2-3  Axis Controller Unit Dimensions

Due to communication cable connections, the Axis Units must be mounted in a location that
will provide a minimum of 100 mm clearance above and below each Unit.  The Units must be
mounted with a minimum clearance of 25 mm on each side to allow for proper heat
dissipation.  Cable connections on the front of the Units require 100 mm of clearance.  
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4.3 Unit Arrangement

FIG. 4-3  Unit Arrangement

Figure 4-3 provides a reference for the layout of the AFC1200 System components.  The
Units may be mounted in any desired configuration as long as the minimum spacing
requirements not neglected.  Maximum cable length for the communication bus ribbon cable
is 48 inches.   When installing duct above and below the Units, ensure that adequate space is
provided to allow for removal and installation of the Units without removal of the mounting
screws.  The components of the AFC1200 System are designed with slotted mounting holes
for easy mounting to the back panel of the enclosure using standard 8-32 screws.  The Unit
mounting brackets may be reconfigured to provide for swing door mounting.
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4.4 Nutrunner (Tool) Dimensions
Tool dimensions and mounting specifications are critical in determining the design of the
powerhead that will house the tool assemblies.  Caution must be taken to ensure that the tool
assemblies do not come in contact with any other assembly. Failure to provide adequate
clearance may result in inaccuracies in the monitoring capability of the system or possibly
damage to the tool assembly.  Torque capabilities of each tool assembly are specified to aid
in determining tool requirements.

4.4.1 Straight Tool

FIG. 4-4-1  Straight Tool

Numbers shown in brackets are in inches. All others shown in Millimeters as the standard. 

626.5153062553105056561511050502M4-S
525.513255202.522840430.5470.515030302M3-S
425.510204202.521040412.5452.522020202M3-S
425.510204202.516840370.5410.531515152M3-S
425.510204202.518940391.5431.539513132M3-S
424.58164202.518040382.5422.55008801M3-S
424.58164202.514540347.5387.57906601M3-S
424.58164147.518040327.5367.55004401M2-S
323.55124140159302993292504401M1-S
323.55124140159302993295002201M1-S
323.55124140159302993295001101M1-S1

JIHGFEDCBASPEED
(rpm)

TORQUE
(Kg. M)

DFT-
TYPE

13155611080M1090110807325.4 (1.00)32502M4-S
10125410276M887102767319.0 (.748)25302M3-S
68478062M86880625415.8 (.622)20202M3-S
68478462M66884625415.8 (.622)20152M3-S

5.56478060M66880605415.8 (.622)20132M3-S
56438060M66274545112.7 (.500)16801M3-S
56438060M66274545112.7 (.500)16601M3-S

3.26438060M66274545112.7 (.500)16401M2-S
35365540M4465540389.5 (.374)12401M1-S
35365540M4465540389.5 (.374)12201M1-S

1.95365540M4465540389.5 (.374)12101M1-S1

WEIGHT
(Kg)

TSRQTAPPONMLKDFT-
TYPE
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4.4.2 Offset Tool

FIG. 4-4-2  Offset Tool

32526.5153062555025075780711050502M4-O
25425.513255202.538540587.562715030302M3-O
20385.510205202.534540547.5587.522020202M3-O
20385.510205202.530340505.5545.531515152M3-O
20345.510205202.530940511.5551.540013132M3-O
16304.58165202.526940471.5511.55008801M3-O

601M3-O
16304.58165147269404164565004401M2-O
12223.55125140258303984282504401M1-O
12223.55125140236303764065002201M1-O
12223.55125140236303764065001101M1-O1

KJIHGFEDCBASPEED
(rpm)

TORQUE
(kgm)

DFT-
TYPE

2426098.318138.430M10607235122807325.4502M4-O
1421782.71212127M10505530100767319302M3-O
919468109922M845552085625415.8202M3-O

8.819468109922M845552085625415.8152M3-O
817962.61092.619M645551880605415.8132M3-O
814257886.717M640421870545112.7801M3-O

601M3-O
5.514257886.717M640421870545112.7401M2-O
312835.8755.812M43024164540389.5401M1-O
312835.865612M43024164540389.5201M1-O
312835.865612M43024164540389.5101M1-O1

WEIGHT
(Kg)

WVUTSTAPRQPONMLDFT-
TYPE

4.4.3 Mounting Plate Design Requirements
The plate to which the tools are mounted must maintain the following specifications:
Must be blanchard ground (to ensure sides are adequately flat and parallel) to a thickness of
15.88 mm (.625 inch) ± .05 mm (.002 inch). Chamfer all bores on both sides by 1.6 mm (.063
inch) x 45 degrees. Tools must be mounted 1.6 mm (.063 inch) apart, at a minimum.
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4.5 Wiring Diagrams

WARNING:
Follow Lockout/Tagout and other safety precautions when connecting and/or
disconnecting cabling, wiring, and equipment.

SOURCE VOLTAGE

MAIN UNIT

AXIS

AXIS

AXIS

CB

CB

NO. 1

200~230 VAC

  VGA CRT
 (MONITOR)

COMMUNICATION BUS RIBBON CABLE 

     

UNIT

UNIT

UNIT

NO.  2

NO. n

110 VAC

HOMERUN CABLES (3)

 PROGRAMMABLE
LOGIC CONTROLLER

 (PLC)

TOOL 1

TOOL 2

TOOL n

FIG. 4-5  Wiring Diagram

A basic layout of System component interconnection is shown in Figure 4-5.  Detailed
reference drawings can be found throughout this Chapter, and also in Appendix A.

The layout includes a Programmable Logic Controller (PLC), which is not supplied with the
System, but is required for automatic System operation.  If a PLC is not already available at
the System installation site, one can be supplied with the System as an option.
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4.6 Power Requirements and Connections

WARNING:
Follow Lockout/Tagout and other safety precautions when connecting and/or 
disconnecting cabling, wiring, and equipment.

4.6.1 Monitor (VGA CRT) Power Requirements and Connections

110/230VAC AUTOSENSE 50/60Hz3 
110/230VAC AUTOSENSE 50/60Hz2 
FRAME GROUND1 

CAUTION:  VOLTAGE MAY VARY
DEPENDENT UPON WHICH CRT
MODEL IS USED WITH THE SYSTEM.
REFER TO THE MONITOR OWNER'S
MANUAL FOR SPECIFICATIONS.

DESCRIPTIONPIN NUMBER

FIG. 4-6-1  CRT Power Connector

4.6.2 Main Unit Power Requirements and Connections

200~230VAC  + 10%,  50/60Hz,  Single Phase3 
200~230VAC  + 10%,  50/60Hz,  Single Phase2 
FRAME GROUND1 
DESCRIPTIONPIN NUMBER

FIG. 4-6-2  Main Unit Power Connector
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4.6.3 Axis Unit Power Requirements and Connections

WARNING:   Follow Lockout/Tagout and other safety precautions when
   connecting or disconnecting cabling, wiring, and equipment.

FRAME GROUNDD 
200~230 VAC  + 10%,   50/60Hz,  3-PhaseC 
200~230 VAC  + 10%,   50/60Hz,  3-PhaseB 
200~230 VAC  + 10%,   50/60Hz,  3-Phase  A 
DESCRIPTIONPIN NUMBER

Fig. 4-6-3  Axis Unit Power Connector

NOTE: After an Axis Unit is powered down, the power must not be applied again for at least five (5)
seconds.  Repeated power up and power down may temporarily disable an Axis Unit.  If an
Axis Unit does become disabled, turn the power off for five (5) minutes before making
another attempt to power up.
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4.6.4.  Calculating Circuit Protection

WARNING: Follow Lockout/Tagout and other safety precautions when connecting and/or 
disconnecting cabling, wiring, and equipment.

.8 KVA1.25 SPINDLES400DFT-502M4-S/O

.4 KVA2.5 SPINDLES200DFT-302M3-S/O

.4 KVA2.5 SPINDLES200DFT-202M3-S/O

.4 KVA2.5 SPINDLES200DFT-152M3-S/O

.4 KVA2.5 SPINDLES200DFT-132M3-S/O

.4 KVA2.5 SPINDLES200DFT-801M3-S/O

.4 KVA2.5 SPINDLES200DFT-601M3-S/O

.2 KVA5 SPINDLES100DFT-401M2-S/O

.125 KVA8 SPINDLES60DFT-401M1-S/O

.125 KVA8 SPINDLES60DFT-201M1-S/O

.125 KVA8 SPINDLES60DFT-101M1-S1/O1

KVA PER
SPINDLE

# OF SPINDLES
PER 1 KVA

MOTOR
WATTAGE

TOOL TYPE
RATED VALUES FOR CALCULATING CIRCUIT PROTECTION

The chart above shows nominal motor ratings for standard tools, along with the power
requirements (KVA) for each spindle.

Use the formula below to compute transformer secondary fuse or circuit breaker sizing:

û3 X  Secondary Voltage

= Secondary Fuse SizeTransformer (VA) 1.5 X

Example:

û3 X  200 VAC

= 4.3 AMP*100 (VA) 1.5 X

 *  Use a fuse or circuit breaker with a rating just above the computed required size.
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4.6.5 Power Distribution Reference Drawing

WARNING:
Follow Lockout/Tagout and other safety precautions when connecting and
disconnecting cabling, wiring, and equipment.

The following drawing is provided as a reference for the design and connection of power to
the AFC1200 System.   Refer to the preceding Sections of this manual to determine the
correct transformer and fuse requirements for each specific application.

FIG. 4-6-5 Power Distribution Reference Drawing
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4.7 Wiring PLC I/O
All interface devices must accommodate active true low logic for correct operation with
AFC1200 inputs and outputs (I/O).  Outputs are rated at 12~24 VDC, 200mA.  When
activated, open collector sink outputs (normally high) pull the input device signal low 
(0 VDC).  Inputs are sourced (normally high) and activated when pulled low (0 VDC). 

CAUTION:
The PLC I/O wiring must be routed a minimum of 300 mm away from any transient high
voltage sources.  Cable length must not exceed 50 feet.
DO NOT connect a positive DC voltage source to the input or output commons.

4.7.1 Explanation of Main Unit I/O

FIG. 4-7-1  Main Unit PLC Connector

CAUTION: DO NOT CONNECT A POSITIVE DC VOLTAGE SOURCE TO THE INPUT 
COMMON OR OUTPUT COMMON, OR DAMAGE MAY RESULT.

Reverse Spindle Rotation Input (Normally Open)
All  spindles will rotate in an opposite direction for as long as this signal
is activated (on) and maintained.  The Reverse input functions the
same as the reverse pushbutton on the front of the Main Unit.

REVERSE3 

Reset Input (Normally Open)
When active (on), this signal will clear all fastening data, discrete
outputs, and communication buffers.  A Zero Check of all torque
transducers will be completed.  During the Zero Check, the CHECK
lamp will illuminate, the READY signal will deactivate, and the ACCEPT
or REJECT lamp will light to indicate the result of the Zero Check.  If
the System has been disabled by an Abnormal output, the System will
not return to normal operation until the Abnormal condition has been
corrected, and this signal has been input for 200~500 milliseconds.  Do
not input this signal between cycles, due to the potential for data loss.  

RESET2 

Emergency Stop Input (Normally Closed)
This signal must be active (on) for controller operation.  When this
signal is inactive (off), all controller operation ceases, all spindles in
motion will stop, and all communication ports & input/outputs will be
disabled. 

STOP1 
DESCRIPTIONSIGNAL NAMEPin #

INPUT SIGNALS
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NOT USED12 

Sequence Select Input (Normally Open)
These 3 inputs form a binary code which is capable of selecting up to 8
different operation sequences.  The different sequence options allow
the System to fasten to different specifications with only one Main
Controller Unit.   Refer to Section 4.7.2 Sequence Select Table.

SEQ SELECT 0
SEQ SELECT 1
SEQ SELECT 2

9
10
11

Cycle Count Input (Normally Open)
The System cycle counter will increment each time this signal is input if
the CYCLE COUNT UP is set to PLC SIGNAL on the Machine
Configuration screen.   The Cycle Count input requires a pulse of at
least 50 milliseconds to increment the counter.  If the CYCLE COUNT
UP is set to AUTO, the cycle counter increments automatically at every
fastening.

CYCLE COUNT8 

Offset Check Input (Normally Open)
Used to perform the Offset (prevailing torque) Check.  The Offset
Check input requires a pulse of at least 50 milliseconds to initiate a
360-degree prevailing torque check.  The Busy signal will activate and
the Ready signal will deactivate during the Offset Check process.  After
the value has been checked and is verified to be within limits (less than
12% of the tool's full scale torque value), the Accept light on the Main
Unit will illuminate.  If the value is outside of the limits, the Reject light
will illuminate and an Abnormal signal will be output to the affected Axis
Unit(s).  If the Fastening Sequence OFFSET CORRECTION (OC)
command is enabled, the data from the Offset Check will be used to
compensate for the prevailing (offset) torque.  If the Fastening
Sequence OFFSET CHECK (OF) command is enabled, the Offset
Check will be performed at the beginning of each fastening cycle.

OFFSET CHECK7 

Self-Check (Zero and Calibration) Input (Normally Open) 
Used to perform the System's Self-Check function.  The Self-Check
input requires a pulse of at least 50 milliseconds to initiate the Zero
Check and Cal Check.  The Busy output signal will activate and the
Ready output signal will deactivate during the self-check cycle.  After
the values have been checked (for all Axis Units) and are verified to be
within limits, the Accept light on the Main Unit will illuminate.  If the data
is outside of limits, the Reject light on the Main Unit will illuminate, and
an Abnormal signal will be output to the affected Axis Unit(s).  The
self-check is performed automatically each time the System is powered
up.  (Refer to Section 9.4 Axis Unit Abnormal for more information
regarding System Self-Checks.)

SELF-CHECK6 
NOT USED5 

Start Cycle Input (Normally Open)
The Start  input automatically resets the previous cycle, clears all data
to zero, and initiates the next fastening cycle.The Start input requires a
pulse of 200~500 milliseconds if the Machine Configuration screen is
set up for AUTOMATIC Start input.  If the Machine Configuration
screen is set up for DEADMAN (hand-held operations) input, the Start
input must be maintained "on" for the entire cycle.

START4 
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Common from power supply (0 VDC).0 VDC COM

0 VDC COM
33
34

Common for PLC Output (0 VDC).OUT COM
OUT COM

31
32

Bank Data Output Signals (Normally Open)
These output signals designate various fastening conditions and
results as determined by Bank Select 0 & 1 (Pins 21 & 22) inputs.
Refer to 4.7.3 Bank Select Table for output data descriptions.

BANK DATA 0
BANK DATA 1
BANK DATA 2
BANK DATA 3
BANK DATA 4
BANK DATA 5
BANK DATA 6
BANK DATA 7

23
24
25
26
27
28
29
30

OUTPUT SIGNALS

Bank Select Input Signals (Normally Open)
These two (2) inputs form a binary code that is used to define the
function/definition of outputs for Bank Data 0~7 (Pins 23~30).  This
allows up to 32 different output definitions with only 8 discrete outputs
(4 Banks, 8 available outputs per Bank). See 4.7.3 Bank Select Table.

BANK SELECT 0
BANK SELECT 1

21
22

Bypass Head Input (Normally Open)
These four (4) inputs are available, as appropriate, to bypass the
heads (groups of spindles) designated A, B, C or D (on the Machine
Configuration screen).

BYPASS HEAD A
BYPASS HEAD B
BYPASS HEAD C
BYPASS HEAD D

17
18
19
20

External Sequence Input (Normally Open)
These four (4) signals are available for use, as appropriate,  as
external sequence inputs to the fastening sequence.  When a [WAT]
wait command is programmed as a step in the fastening sequence, the
sequence will stop until the designated external input is active.

INPUT PORT 1
INPUT PORT 2
INPUT PORT 3
INPUT PORT 4

13
14
15
16

DESCRIPTIONSIGNAL NAMEPin #

CAUTION: DO NOT CONNECT A POSITIVE DC VOLTAGE SOURCE TO THE INPUT 
COMMON OR OUTPUT COMMON, OR DAMAGE MAY RESULT.

4.7.2 Sequence Select Table

SEQUENCE 8ONONON
SEQUENCE 7OFFONON
SEQUENCE 6ONOFFON
SEQUENCE 5OFFOFFON
SEQUENCE 4ONONOFF
SEQUENCE 3OFFONOFF
SEQUENCE 2ONOFFOFF
SEQUENCE OFFOFFOFF

WARNING:
Follow Lockout/Tagout and other safety precautions when connecting and/or
disconnecting cabling, wiring, and equipment.
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4.7.3 Bank Select Table

SEQ OUT 4DATA 7
SEQ OUT 3DATA 6
SEQ OUT 2DATA 5

These four signals will output, as
appropriate, when the fastening sequence
reaches a step that has an [OUT] out port
command inserted.  Used to provide
sequence operation status out to the PLC. 

SEQ OUT 1DATA 4
SPAREDATA 3
SPAREDATA 2
SPAREDATA 1

Outputs when System is in Program mode.PROGRAMDATA 0ONOFF 2 
SEQUENCE 2DATA 7
SEQUENCE 1DATA 6

Output confirmation of SEQUENCE SELECT
0~2 (Pins 9~11) input selections.

SEQUENCE 0DATA 5

Output after a START signal is received, and
active until the fastening cycle is complete
and the READY signal is output.

BUSYDATA 4

Output when the system is in READY
condition.  Indicates system is ready to
operate, and inputs are enabled.  This signal
is inactive (off) when the BUSY output is
active (on).

READYDATA 3

Output when an Abnormal condition occurs,
this signal indicates that the System has
detected an internal fault, and can no longer
proceed.  Details regarding an Abnormal
condition may be output to an Axis Unit
display, if relevant, or out to the System
monitor.  An Abnormal condition must be
corrected before the System will resume
normal operation.

ABNORMALDATA 2

Output when the fastening result is a
ACCEPT. Indicates all spindles are within
fastening limits. This output remains active
until the START signal or RESET signal is
input.

ACCEPTDATA 1

Output when the fastening result is a
REJECT. Indicates one (1) or more spindles
has failed fastening limits.  This output
remains active until the START signal or
RESET signal is input.

REJECTDATA 0OFFOFF 1 
DESCRIPTION

NAME OF
SIGNAL

BANK DATA
PINS 23~30 

0
PIN 21

1
PIN 22

BANK
#
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HEAD D REJ.DATA 7
HEAD C REJ.DATA 6
HEAD B REJ.DATA 5

These four signals will output, as
appropriate, when a reject has been
detected for the heads (groups of spindles)
designated A, B, C or D (on the Machine
Configuration screen).

HEAD A REJ.DATA 4
HEAD D ABN.DATA 3
HEAD C ABN.DATA 2
HEAD B ABN.DATA 1

These four signals will output, as
appropriate, when an Abnormal condition
has been detected for the heads (groups of
spindles) designated A, B, C and D (on the
Machine Configuration screen).

HEAD A ABN.DATA 0ON ON 4 
HEAD D ENDDATA 7
HEAD C ENDDATA 6
HEAD B ENDDATA 5

These four signals will output, as
appropriate, upon completion of each
fastening cycle for the heads (groups of
spindles) designated A, B, C and D (on the
Machine Configuration screen).

HEAD A ENDDATA 4
HEAD D BUSYDATA 3
HEAD C BUSYDATA 2
HEAD B BUSYDATA 1

These four signals will output, as
appropriate,  during each fastening cycle for
the heads (groups of spindles) designated A,
B, C and D (on the Machine Configuration
screen).

HEAD A BUSYDATA 0  OFF ON 3 
DESCRIPTION

NAME OF
SIGNAL

BANK DATA
PINS 23~30 

0
PIN 21

1
PIN 22

BANK
#

PLC / MAIN CONTROLLER UNIT BANK DATABANK
SELECT
INPUT
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4.7.4 Explanation of Axis Unit I/O
Individual spindle PLC signals connect to each Axis Unit via the PLC connector located on the
front of the Axis Unit.

CAUTION: The PLC I/O wiring must be routed a minimum of 300 mm away from any
transient high voltage sources.  Cable length must not exceed 50 feet.

FIG. 4-7-4  Axis Unit I/O Connector

Analog Output Disable Input (Normally Open) 
This signal will disable the Analog output signals for the Axis Unit.
This allows all analog signals to be connected in parallel with only
one Unit's outputs enabled at a time.

ANALOG SIGNAL
MONITOR DISABLE

12 

Common for Analog Signal Monitor Disable.ANALOG SIGNAL
MONITOR COMMON

11  

Bank Data Output Signals (Normally Open)
These four (4) output signals designate various fastening conditions
and results as determined by Bank Select 0 & 1 (Pins 3 & 2) inputs.
Refer to 4.7.5 Axis Bank Select Table.

BANK DATA 3
BANK DATA 2
BANK DATA 1
BANK DATA 0

8 
9 

10  
1 

Common for PLC Output  (0 VDC)OUT COMMON7 
Common for PLC Input  (12~24 VDC)IN COMMON6 

Spindle Bypass Input (Normal Open)  
When active, all functions of this spindle are bypassed, and the
Bypass output is active.  The Main Unit will ignore Bypassed
spindles.  Judgment will be made on enabled spindles only.

SPINDLE BYPASS5 

PLC Output Disable Input (Normally Open)
When the Bank Outputs 0~3 are connected in parallel, this input
signal may be used to disable all but one unit at a time.   For a 
24 spindle system this would reduce the I/O requirements from 
96 outputs, to 4 outputs and 24  inputs. 

DISABLE OUTPUTS4 

Bank Select Input Signals (Normally Open)
These two (2) inputs form a binary code that is used to define the
function/definition of outputs Bank Data 0~3 (Pins 1, 10, 9, & 8).
This allows up to 16 different output definitions with only four (4)
discrete outputs (4 Banks, 4 available outputs per Bank).   Refer to
4.7.5 Axis Bank Select Table.

BANK SELECT 1
BANK SELECT 0

2
3

DESCRIPTIONSIGNAL NAMEPin #
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Common for all of the analog outputs.ANALOG GROUND   16 

Analog Torque Output  (Analog output -4.5 ~ +4.5 VDC)
A 0 ~ 2.5 VDC differential signal.  Example:  Zero = -2.0 VDC
Calibration (full scale) = +0.5 VDC        Difference = 2.5 VDC 

ANALOG TORQUE
OUTPUT

15 

Angle Pulse Output  (Analog output 0 VDC / +5 VDC)   
Outputs one pulse per degree.

ANGLE PULSE
OUTPUT

14 

Angle CW/CCW Output  (Analog output 0 VDC / +5 VDC)
High (+5 VDC) = Clockwise       Low (0 VDC) = Counterclockwise
This signal shows the direction of the tool rotation.

ANGLE CW/CCW13 

4.7.5 Axis Bank Select Table

Output when Fastening resulted in a Final Time
Reject.

FINAL TIME
OVER REJECT

DATA 3

Output when Fastening resulted in a 1st Time
Reject.

1ST TIME
OVER REJECT

DATA 2

Output when Fastening resulted in a 3rd Torque
Rate Low Reject.

3RD RATE
LOW REJECT

DATA 1

Output when Fastening resulted in a 3rd Torque
Rate High Reject.

3RD RATE
HIGH REJECT

DATA 0ONON 4 

Output when Fastening resulted in a 2nd Torque
Rate Low Reject.

2ND RATE
LOW REJECT

DATA 3

Output when Fastening resulted in a 2nd Torque
Rate High Reject.

2ND RATE
HIGH REJECT

DATA 2

Output when Fastening resulted in a 1st Torque
Rate Low Reject.

1ST RATE
LOW REJECT

DATA 1

Output when Fastening resulted in a 1st Torque
Rate High Reject.

1ST RATE
HIGH REJECT

DATA 0OFFON 3 

Output when Fastening resulted in an Angle Low
Reject.

ANGLE LOW
REJECT

DATA 3

Output when Fastening resulted in an Angle High
Reject.

ANGLE HIGH
REJECT

DATA 2

Output when Fastening resulted in a Torque Low
Reject.

TORQUE LOW
REJECT

DATA 1

Output when Fastening resulted in a Torque High
Reject.

TORQUE HIGH
REJECT

DATA 0ONOFF 2 
Individual spindle BYPASS output.BYPASSDATA 3
Individual spindle ABNORMAL output.ABNORMALDATA 2
Individual spindle ACCEPT output.ACCEPTDATA 1
Individual spindle REJECT output.REJECTDATA 0OFFOFF 1 

DESCRIPTIONNAME OF
SIGNAL

BANK DATA
PINS 1, 10, 9, 8

 0
PIN 3

 1
PIN 2

BANK
#

AXIS UNIT BANK DATABANK
SELECT
INPUT
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4.7.6 PLC Wiring Sample

FIG. 4-7-6  PLC Wiring Sample

All AFC1200 inputs and outputs (I/O) are active true low.  All interface devices must
accommodate active true low logic for correct operation.  Outputs are rated at +12~24 VDC,
200mA.  When activated, open collector sink outputs (normally high) pull the input device
signal low (0 VDC).  Inputs are sourced (normally high) and activated when pulled low 
(0 VDC). 

Chapter 4:  System Setup and Wiring  User Console Version A3.53

Page 4-20



��������

4.7.7  Signal Timing Chart
A.  Basic Control Signals

MAIN UNIT SIGNALS

STOP

READY

RESET

START

FASTENINGFASTENING FASTENING

BUSY

REJECT

ACCEPT

ABNORMAL

AXIS UNIT SIGNALS

 AXIS 2
BYPASS

 AXIS 2
BYPASS

AXIS 1 ACCEPT

AXIS 1 REJECT

AXIS 2 ACCEPT

(INPUT)

(OUTPUT)

5 0 MSEC

FIG. 4-7-7a  Basic Control Signals - Main Unit and Axis Unit
P Because the RESET input clears all fastening data, discrete outputs, and

communication buffers, it should be activated only to clear a System Abnormal or
to perform a required Zero Check.  The System will automatically reset with each
fastening, and a Manual RESET activation between cycles could result in data loss.
The RESET signal requires a pulse of 200~500 milliseconds.

P The STOP input is Normally Closed, and enables all other functions.  When STOP
is Open, all operations cease and all inputs and outputs become inactive.

P The READY signal enables Main Unit inputs and allows System operation.

P The START signal will not operate during RESET, REVERSE, OFFSET CHECK,
SELF-CHECK, or ABNORMAL signal activation.  The START signal requires a
pulse of 200~500 milliseconds.

P When the ABNORMAL signal is active, all other signals are disregarded.  RESET
is an exception, because RESET must be input to clear an Abnormal output.

P REJECT, ACCEPT, ABNORMAL, READY, and BUSY output signals must be
interlocked with BANK 1 and activated only when BANK 1 (Main) is selected.

P When a BYPASS signal is input to the Axis Unit from the PLC, the Axis Unit will
return a BYPASS output signal as a confirmation.  When making the final fastening
judgment, the Main Controller does not consider the status of Axis Units set to IN
BYPASS.  Axis Units should be monitored to ensure that all required spindles are
functioning, and that none have been bypassed in error.  The PLC can be
programmed to output a message whenever an "active" spindle has been set to IN
BYPASS, or the equipment operator can visually monitor each Axis Unit.
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B.  Fastening Sequence Selection and START signal input (Main Unit)

SEQUENCE SELECT 1

SEQUENCE SELECT 2

SEQUENCE SELECT 0

BANK SELECT 1

BANK SELECT 0

BANK DATA 6

BANK DATA 7

BANK DATA 5

START

OFF

 OFF

ON

50 ms

50 ms

Selection of SEQUENCE 2

BANK 1 is required to enable

These outputs echo SEQUENCE

(BANK 1) SEQUENCE 0

(BANK 1) SEQUENCE 1

(BANK 1) SEQUENCE 2

SEQUENCE 0~2 outputs.

SELECT 0~2 inputs (pins 9~11)
when BANK 1 is active

OFF

OFF

(PIN 9)

(PIN 10)

(PIN 11)

(BANK DATA 7, BANK 1).

(PIN 21)

(PIN 22)

(pins 21~22).

Reference Section 4.7.2 for
SEQUENCE 1~8 selections.

Reference Section 4.7.3 for
BANK 1~4 settings.

These signals will not output for
at least 50 milliseconds after the
SEQUENCE SELECT 0~2 
input signals are received.

The START signal may be input
following SEQUENCE 0~2 output.
A minimum delay of 50 millisecond
is required between the output of
SEQUENCE 0~2 signals and the
START signal input.

Default setting:  
BANK SELECT 0 & 1 = OFF

OFF

OFF

ON

ON

OFF

OFF

OFF

FIG. 4-7-7b  Example of Sequence # 2 Selection
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4.8 PLC Reference Drawings
This Section provides examples of connections commonly used in PLC / AFC1200 System
integration.  Two (2) different types of PLC's are addressed here, and this information is for reference
only.  The actual signal connections required for each application must be determined by reviewing
the signal descriptions provided in Section 4.7.   Connect all PLC signals to facilitate future System
modifications, as would be required in the event of a change in the System application. 

4.8.1 Allen Bradley Output Card 1771-OQ16 Main Unit Connection

SLOT 5

24VDC OUTPUT MODULE

19 20

USED
NOT39

37

35

40

38

36

USED
NOT

33

31

29

27

34

32

30

28

USED

25

23

21

26

24

22

NOT

17

15

13

18

16

14

USED
NOT

11

9

7

5

12

10

8

6

DC COM.

3

1

BLUE
WIRE

4

2

43
14

41
14

42
14

40
14

39
14

O:01712

O:01711

O:01710

32
14

36
14

37
14

38
14

35
14

O:01707

O:01706

O:01705

34
14

33
14

O:01704

O:01703

O:01702

253

30
14

31
14

O:01701

OV

O:01700

1
1771-OQ16

RACK

18
14

MAIN CONTROLLER
PLC CONNECTOR INPUTS

1443 14

WH/RED

1442

WH/BLK

1441

1440

WH

IN PORT 1
13

11
SS2

10
SS1

SEQUENCE SELECT 2

IN PORT 1

SEQUENCE SELECT 1

31432

GRY

1437

1436

VLT

1435

BLU

9
SS0

OFF. CHECK

CYC. COUNT
8

7

1434

GRN

1433

ORG

RED

SELF CHECK
6

REVERSE

START
4

SEQUENCE SELECT 0

OFFSET CHECK

CYCLE COUNT

FEC AFC-1200

SELF CHECK

START

REVERSE

MAIN CONTROLLER

PLC CONNECTOR

FROM AFC-1200
NUTRUNNER INTRLK.'S +24VDC

BLK

BRN

1431

1430

RESET
2

1
STOP

RESET

STOP

254

18
14

WIRE
BLUE

45
14

47
14

46
14

O:01716

44
14

O:01715

O:01714

O:01713

WH/GRN

1447

WH/BLK/RED

1446

BANK22

SELECT 0
21 BANK

BANK SELECT 0

WH/YEL

1445

1444

WH/ORG

IN PORT 3

IN PORT 4
16

15

IN PORT 2

IN PORT 3

IN PORT 4

IN PORT 2

48
14

253

O:01717

37 CONDUCTOR
CABLE

WH/BLK/ORG SELECT 1

00
14

BANK SELECT 1

254

FIG. 4-8-1 Allen Bradley Output Card 1771-OQ16 Main Unit Connection
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4.8.2 Allen Bradley Output Card 1771-OQ16 Axis Unit Connection

FIG. 4-8-2 Allen Bradley Output Card 1771-OQ16 Axis Unit Connection

NOTE: The +12~24 VDC Common is connected directly to the Axis Unit PLC connector on pin # 6.
The 0 VDC Common is connected to Pin # 7, and is shown on the PLC input card sheet for
the Axis Unit (FIG. 4-8-4).
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4.8.3 Allen Bradley Input Card 1771-IQ16 Main Unit Connection

FIG. 4-8-3 Allen Bradley Input Card 1771-IQ16 Main Unit Connection

NOTE:  The Output Common connections on Pins 31 and 32 are electrically the same signal.  These
two pins should be connected to the 0 VDC reference for the PLC input card.  The Input
Common connections on Pins 33 and 34 are electrically the same signal.  These two pins
should be connected to the 0 VDC reference for the PLC output card.  Normally, the PLC
outputs and inputs will utilize the same Common.
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4.8.4 Allen Bradley Input Card 1771-IQ16 Axis Unit Connection

FIG. 4-8-4 Allen Bradley Input Card 1771-IQ16 Axis Unit Connection

NOTE:  The 0 VDC Common is connected directly to the Axis Unit PLC connector on Pin 7.
The +12~24 VDC Common is connected directly to Pin 6, and is shown on the PLC output
card sheet for the Axis Unit.  (FIG. 4-8-2)
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4.8.5 Modicon Output Card B832-016 Main Unit Connection

FIG. 4-8-5 Modicon Output Card B832-016 Main Unit Connection

NOTE: When connecting certain PLC output cards to the AFC1200 System, diode terminals are
required.  This prevents the AFC1200 input circuit from activating the output LED on the
PLC card. 
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4.8.6 Modicon Output Card B832-016 Axis Unit Connection

FIG. 4-8-6 Modicon Output Card B832-016 Axis Unit Connection

NOTES:  When connecting certain PLC output cards to the AFC1200 System, diode terminals are
  required.  This prevents the AFC1200 input circuit from activating the output LED on the
  PLC card. 

 
 The +12~24 VDC Common is connected directly to the Axis Unit PLC connector on Pin 6.
 The 0 VDC Common is connected to Pin 7, and is shown on the PLC input card sheet for
 the Axis Unit (FIG. 4-8-7).
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4.8.7 Modicon Input Card B833-016 Main and Axis Unit Connection

FIG. 4-8-7 Modicon Input Card B833-016 Main and Axis Unit Connection

NOTE:  The Output Common connection on Pins 31 and 32 are electrically the same signal.  These
two pins should be connected to the 0 VDC reference for the PLC input card.  The Input
Common connection on Pins 33 and 34 are electrically the same signal.  These two pins
should be connected to the 0 VDC reference for the PLC output card.  Normally, the PLC
output and inputs will utilize the same Common.
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ONONONOFFOFF24 ONONOFFOFFON12 
OFFOFFOFFONOFF23 OFFOFFONOFFON11 
ONOFFOFFONOFF22 ONOFFONOFFON10 
OFFONOFFONOFF21 OFFONONOFFON9 
ONONOFFONOFF20 ONONONOFFON8 
OFFOFFONONOFF19 OFFOFFOFFONON7 
ONOFFONONOFF18 ONOFFOFFONON6 
OFFONONONOFF17 OFFONOFFONON5 
ONONONONOFF16 ONONOFFONON4 
OFFOFFOFFOFFON15 OFFOFFONONON3 
ONOFFOFFOFFON14 ONOFFONONON2 
OFFONOFFOFFON13 OFFONONONON1 

5432154321
DIP SWITCH NUMBERAXIS

Spindle #
DIP SWITCH NUMBERAXIS

Spindle #

FIG. 4-9-1  Setting Axis Unit / Spindle Number Dip Switches

4.9 Nutrunner Setup and Connections

4.9.1 Spindle Number Setup
When using the AFC1200 System in a multi-spindle application, Axis Unit / spindle numbers
must be setup.  These numbers must uniquely identify each Axis Unit in consecutive order,
beginning with number one (1).
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FIG. 4-9-2  Ramp-Up Time Dip Switches

The dip switches are set by the factory to 250 milliseconds, and the maximum possible
duration is 500 milliseconds.  Available ramp-up times and the appropriate dip switch settings
are given in the table below.  Setting the switches in any other combination will result in an
erroneous setup.

OFFOFFONON.10 SECOND
OFFONOFFON.25 SECOND
ONOFFOFFON.50 SECOND
OFFOFFOFFON1.0 SECOND

500 msec250 msec100 msec0 msecRAMP-UP
DURATION

4.9.2 Ramp-Up Time Setup
The ramp-up time dip switches control the duration of the initial tool speed ramp-up.  If the
duration is too short, the tool starting inertia may be falsely sensed by the System as a torque
reading.  If the duration is too long, the extended cycle time will result in reduced System
efficiency.
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4.9.3 Ribbon Cable Connections

FIG. 4-9-3 Main Unit to Axis Unit Ribbon Cable Connection

Ribbon cables function as a communication bus between the Axis Units and the Main Unit.
One cable is connected from the upper right hand side of the Main Controller Unit to the
bottom of the nearest mounted Axis Controller Unit.  All Axis Units are then connected
(daisy-chained) with ribbon cables as shown in Figure 4-9-3.  The connectors are keyed with
an arrow to aid in identifying orientation.
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4.9.4 Tool connection

{ Connect the encoder cable, the motor cable, and the transducer (sensor) cable to the
corresponding numbered tool. Ensure that the cable tag numbers match the tool tag
numbers.

{ Attach the preamp to the enclosure frame as shown in the following diagrams.

{ Ensure that the cable is tied so that there is no undue stress on it when the powerhead
moves.

CAUTION:  Use cylinder cushions or shock absorbers to decelerate the powerhead return and
     prevent excessive (hard stop) vibration, especially in short cycle time applications
     operating at high speeds.  Repeated shock (over time) could damage a tool.

FIG. 4-9-4a Tool Mounting Diagram

FIG.  4-9-4b  Tool Mounting Methods
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Each tool has a preamplifier which must be securely mounted to ensure accurate System
performance.  Dimensions given below are in millimeters.

FIG. 4-9-4c  Nutrunner (Tool) Preamp Unit Mounting
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Chapter 5:  Power Up and Initial Checks
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5.1 Before Powering On

WARNING: Follow Lockout/Tagout and other safety precautions when connecting or
disconnecting cabling, wiring, and equipment.

Each item below lists the manual Section(s) that will provide a reference for that specific item.
Also refer to Section 3.1 System Block Diagram and Section 4.5 Wiring Diagram.

CAUTION:  Damage may occur if the 24 VDC and 0 VDC Commons are improperly
connected.

1.  Confirm PLC connection (4.7 and 4.8)
P Verify that the Main Unit and Axis Unit PLC wiring is connected to the

corresponding PLC terminals.

2.  Check connections between the tool and the Axis Unit (3.2.4, 3.2.5, 3.2.6, and 4.9.4)
P Verify that the three (3) homerun cables (encoder, motor, and transducer/sensor)

connecting the tool and Axis Unit are secure.  Ensure that each numbered set of
three (3) cables is connected to the identically-numbered tool and Axis Unit.

P If the layout contains moveable parts, visually inspect all components to ensure
that there is proper clearance and that cables have sufficient length.  If movement
would create any excessive stress on a cable, or create any potential for damage
to the System or other components in the layout, then make appropriate
adjustments.

3.  Confirm connection of communication cables (4.9.3)
P Verify that the communication bus ribbon cable is connected from the Main Unit to

the nearest Axis Unit.

P Verify that all Axis Units are connected (daisy-chained) with the ribbon cable(s).

4.  Verify Axis Unit dip switch settings (4.9.1 and 4.9.2)
P Verify that the five (5) dip switches visible on the left side of each Unit are set to

indicate the appropriate spindle number.

P Verify the Ramp-Up Speed dip switches are set to the appropriate length of time for
each Axis Unit.  (Axis Units with a model number ending with "A" are preset at the
factory to 250 milliseconds.  The Axis Unit cover must be removed to access the
dip switches.)

5.  Confirm connection of Keyboard/Keypad cable (3.2.1 and 3.2.3)
P Confirm that the keyboard/keypad cable has been connected to the front of the

Main Unit.

6.  Confirm connection of Monitor/VGA CRT cable (3.2.2, 3.2.3 and 4.6.1)
P Confirm that the monitor (CRT) cable is correctly connected to the Main Unit.

P Ensure that the CRT power switch is in the "on" position.

7.  Check the input voltage  (3.2.3, 3.2.4, 4.6, and 4.8)
P Verify input power is connected in accordance with the instructions in Chapter 4.

P Ensure input power voltage to the Main Unit and the Axis Units is 200~230 VAC.

P Ensure proper input power voltage to the Monitor/VGA CRT.

P After turning on the power, verify the voltage again to ensure it has not dropped as
a result of loading.

Chapter 5:  Power Up and Initial Checks User Console Version A3.53

Page 5-2



��������

NOTE: After an Axis Unit is powered down, the power must not be applied again for at least five (5)
seconds.  Repeated power up and power down may temporarily disable the Axis Unit.  If an
Axis Unit does become disabled, keep the power off for five (5) minutes, then power on again.
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5.2 Initial Data Setting
After completion of the System verification/power on procedure in Section 5.1, the System is
ready for the input of data required for the fastening operation.  Chapters 6 and 7 give details
on the types of information required, and the procedure for entering data into the System.

NOTE: All AFC1200 Systems are delivered with application-specific fastening data already setup.
The data input referred to above will be necessary if there is a change to the System
application, and may be necessary in other circumstances such as the replacement of a
System component or a change (oily, oversize, etc.) in the parts being processed.

After the System is setup with the appropriate data, verify all Axis Unit IN BYPASS/NORMAL
switches are set to NORMAL.  Set the Main Unit RUN/PROGRAM switch to the RUN position,
and the AXIS-DSP rotary switch to position one (1 = Peak Torque and Final Angle).  Perform
the following procedure:

1.  Check the transducer ZERO output.
P Press the RESET button on front of the Main Unit.  The Axis Units will output a

number to [DSP1], and the "CHECK" and "ACCEPT" LED's will light.  The Main
Unit "CHECK" LED and "ACCEPT" light will illuminate to verify all Axis Units are
sufficiently within range of zero (0).  (See NOTE1 below.)

2.  Check the transducer CAL output.
P Press the CAL button on front of the Main Unit.  The Axis Units will output a

number to [DSP1], and the "CHECK" and "ACCEPT" LED's will light.  The Main
Unit "CHECK" LED and "ACCEPT" light will illuminate to verify all Axis Units are
sufficiently calibrated.  (See NOTE1 below.)

NOTE1:   If the Zero and/or Cal check results in an "ABNORMAL" LED output to the Axis Unit (and/or
   an illuminated "REJECT" light on the Main Unit), then follow the instructions shown on the
   System monitor.  Section 9.4.1 Axis Unit Abnormal also offers guidance.

WARNING:   VERIFY THERE ARE NO PERSONNEL OR OBSTRUCTIONS IN THE TOOL
AREA

    PRIOR TO ACTIVATING A SPINDLE OR OTHER MOVEABLE COMPONENT.

3.  Check manual reverse operation.

A.   Set the IN BYPASS/NORMAL switch on each Axis Unit as follows:
1.  Verify Axis Unit #1 is set to NORMAL.
2.  Set all other Axis Units to the IN BYPASS position.

B.   Press the manual REV button on front of the Main Unit.  Verify that spindle #1 is
      turning in the appropriate direction (opposite the preset direction), and that all

other
      spindles are motionless.  (See NOTE2 below.)

C.  Switch Axis Unit #1 to the IN BYPASS position.  Switch Axis Unit #2 to NORMAL,
      and verify spindle #2 reverse operation (reference Step B).

D.   Repeat this procedure for each Axis Unit/spindle.  It is important to complete
       this step for each Axis Unit/spindle prior to performing the next step.

NOTE2:   If any Axis Unit fails to activate the appropriate spindle, correct the situation before
   continuing to the next Unit.  First, check the nutrunner (tool) cables going to the Axis Unit to
   verify correct connections to the appropriate components.  If the problem persists, reference
   the System monitor display and/or Section 9.4 Axis Unit Abnormal for guidance.

E.   After all Axis Units are verified individually, ensure that each of the IN BYPASS
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      switches are set to the NORMAL position.  Press the REV button on the Main
      Unit to operate all spindles simultaneously as verification of sufficient input power.

4.  Verify operation of manual start.
P Press the START button on the Main Unit and verify that all tools run in the correct

direction until the pre-programmed time elapses, creating both a TIME reject and a
TORQUE reject.  The Main Unit "REJECT" light will illuminate, and the LEDs
marked TIME and TORQUE on each Axis Unit will light (orange).  (See NOTE3).

P Press the RESET button on the Main Unit to clear the REJECT light and LED
outputs from the Axis Units.

NOTE 3:  If any Axis Unit fails to indicate a TIME and/or TORQUE reject (and assuming the previous
verifications were completed), then verify that the correct presets have been entered into
the System for that spindle.  Reference Section 7.2 Limit Parameter for guidance.

5.  Verify System operation by external commands.

{ Confirm that the equipment operates correctly when PLC inputs and outputs are activated.
Use the PLC to perform all of the functions (START, CAL, etc.) that were manually
activated earlier in this Section.
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6.1 Fastening Control Methods

The AFC1200 System is user programmable to select from three different fastening methods,
referred to as Torque Control, Angle Control, and Yield Control methods.  Each method can
be configured to perform the fastening in 1 to 4 incremental steps.

6.1.1 Torque Control Method
In Torque Control method, fastening is performed based upon attaining a desired torque
value.  Fastening can be performed in 1 to 4 incremental step which will successively secure
the fastener to the specified torque values.

{ One-Step Fastening

P After presetting the Fastening sequence (SET SEQUENCE Section 7.5) to perform
a single step fastening,  the System fastening parameters (PARAMETER SET
Section 7.1) must be configured in accordance with the Engineered fastening
specification.

P One-step fastening will be used primarily for joints which have no requirement to
synchronize with another spindle during the final stage of the rundown. 
Examples:  Pipe plugs, single spindle applications.

P The System will fasten to the STD torque value during the specified 1ST STEP
time.  Once SPEED CHANGE TORQUE is reached, the System will switch to the
specified TORQUE SPEED (Section 6.3). 

STD.

TORQUE

1STSTEP

ANGLE

SPEEDCHANGE

FIG. 6-1-1a  Torque Control Functions for One-Step Fastening

Maximum allowable fastening cycle time1ST STEP (TIME)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

SPEED CHANGE (TORQUE)
Engineered fastening specificationSTD
RECOMMENDATIONFUNCTION
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{ Two-Step Fastening

P After presetting the Fastening sequence (SET SEQUENCE section 7.5) to perform
a two-step fastening,  the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Two-step fastening will be used primarily for joints that have a requirement to
synchronize with another spindle during the final stage of the rundown.      
Examples:  Connecting rod, main bearing cap, any multiple-spindle application.

P The System will fasten to the 1st TORQUE value during the specified 1ST STEP
time.  Once either SPEED CHANGE TORQUE or 1st TORQUE is reached, the
System will switch to the specified TORQUE SPEED (Section 6.3).  When all
fasteners have reached 1st torque, the spindles will synchronize and fasten
simultaneously to STD during FINAL STEP time. 

STD.

TORQUE

1STSTEP
FINAL
STEP

ANGLE

SPEEDCHANGE

1st TORQUE

FIG. 6-1-1b  Torque Control Functions for Two-Step Fastening

Maximum allowable Final step timeFINAL STEP (TIME)
Maximum allowable 1st step cycle time1ST STEP (TIME)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

SPEED CHANGE (TORQUE)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

1st TORQUE
Engineered fastening specificationSTD (TORQUE)
RECOMMENDATIONFUNCTION

{ Three-Step Fastening
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P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
a three-step fastening,  the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Three-step fastening will be used primarily for joints that have a requirement to
synchronize with another spindle during the incremental stages of the rundown to
crush/compress a gasket or grommet.                      
Examples:  Valve cover, oil pan, body assembly.

P The System will fasten to 1st TORQUE during the specified 1ST STEP time.  Once
either SPEED CHANGE TORQUE or 1st TORQUE is reached the System will
switch to the specified TORQUE SPEED (Section 6.3).  When all fasteners have
reached 1st TORQUE, the spindles will synchronize and fasten simultaneously to
2ND during FINAL STEP time. When all fasteners have reached 2ND, the spindles
will synchronize again and fasten simultaneously to STD during FINAL STEP time.

STD.

TORQUE

1STSTEP
FINAL
STEP

ANGLE

SPEEDCHANGE

1st TORQUE

2ND

FIG. 6-1-1c  Torque Control Functions for Three-Step Fastening

Maximum allowable 2nd and Final step timesFINAL STEP (TIME)
Maximum allowable 1st step cycle time1ST STEP (TIME)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

SPEED CHANGE (TORQUE)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

1st TORQUE

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints
Set above 1st TORQUE/ANGLE

2ND (TORQUE)
Engineered fastening specificationSTD (TORQUE)
RECOMMENDATIONFUNCTION

{ Four-Step Fastening
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P After presetting the fastening sequence (SET SEQUENCE section 7.5) to perform
a four-step fastening,  the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Four-step fastening will be used primarily for joints that have a requirement to
synchronize with another spindle during the incremental stages of the rundown to
crush/compress a gasket or grommet.       
Examples:  Valve cover, oil pan, body assembly.

P The System will fasten to 1st TORQUE  during the specified 1ST STEP time.
Once either SPEED CHANGE TORQUE or 1st TORQUE is reached, the System
will switch to the specified TORQUE SPEED (Section 6.3).  When all fasteners
have reached 1st TORQUE, the spindles will synchronize and then fasten
simultaneously to 2ND during FINAL STEP time. When all fasteners have reached
2ND, the spindles will synchronize again and fasten simultaneously to 3RD during
FINAL STEP time.  When all fasteners have reached 3RD, the spindles will
synchronize again and fasten simultaneously to STD during FINAL STEP time.

STD.

TORQUE

1STSTEP
FINAL
STEP

ANGLE

SPEEDCHANGE
1st TORQUE

3RD

2ND

FIG. 6-1-1d  Torque Control Functions for Four-Step Fastening

Max. allowable 2nd, 3rd and Final step timesFINAL STEP (TIME)
Maximum allowable 1st step cycle time1ST STEP (TIME)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

SPEED CHANGE (TORQUE)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

1st TORQUE

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints
Set above 1st TORQUE/ANGLE

2ND (TORQUE)

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints
Set above 2ND (TORQUE)

3RD (TORQUE)
Engineered fastening specificationSTD (TORQUE)
RECOMMENDATIONFUNCTION

6.1.2 Angle Control Functions
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In Angle Control method, fastening is performed based upon attaining a desired torque value
and then rotating the fastener a specified number of degrees.  Fastening can be performed in
from 1 to 4 incremental steps that will successively secure the fastener to a specified torque
or angle value before attaining the final number of degrees of rotation.  Angle Control method
is primarily used when greater control of clamp load is required.        
(Example:  Connecting rods, main bearing caps, cylinder heads.)

{ One-Step Fastening

P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
a one-step fastening, the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P One-step fastening will be used primarily for joints that have no requirement to
synchronize with another spindle during the final stage of the rundown. 
Examples:  Pipe plugs, any single-spindle application.

P The System will fasten to the FINAL ANGLE value during the specified 1ST STEP
time.  Once SPEED CHANGE TORQUE is reached, the System will switch to the
specified TORQUE SPEED (Section 6.3).  Once THRESHOLD 2 TORQUE is
reached, the System will rotate the fastener the number of degrees specified by
FINAL ANGLE.

TORQUE

FINAL
ANGLE

1ST
STEP

ANGLE

THRESHOLD 2 TORQUE
SPEED CHANGE

FIG. 6-1-2a  Angle Control Functions for One-Step Fastening

Maximum allowable fastening cycle time1ST STEP (TIME)
Engineered fastening specification for rotation angleFINAL ANGLE

30 ~ 50% of STD for Hard joints
50 ~ 90% of STD for Soft joints

SPEED CHANGE (TORQUE)
Engineered fastening specification at which angle control beginsTHRESHOLD 2 (TORQUE)
RECOMMENDATIONFUNCTION

{ Two-Step Fastening
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Maximum allowable Final step timeFINAL STEP (TIME)
Maximum allowable fastening cycle time1ST STEP (TIME)
Engineered fastening specification for rotation angleFINAL ANGLE

30 ~ 50% of resultant torque for Hard joints
50 ~ 90% of resultant torque for Soft joints

SPEED CHANGE (TORQUE)

Engineered fastening specification at which angle control
begins

THRESHOLD 2 (TORQUE)

30 ~ 50% of FINAL ANGLE or resultant torque for Hard joints
50 ~ 90% of FINAL ANGLE or resultant torque for Soft joints

1st TORQUE/ANGLE
RECOMMENDATIONFUNCTION

{ Three-Step Fastening

P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
a two-step fastening,  the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Two-step fastening will be used primarily for joints that have a requirement to
synchronize with another spindle during the final stage of the rundown.         
Examples:  Connecting rod, main bearing cap, any multiple-spindle unit.

P The System will fasten to the 1st TORQUE/ANGLE during the specified 1ST STEP
time.  Once either SPEED CHANGE TORQUE or 1st TORQUE/ANGLE is
reached, the System will switch to the specified TORQUE SPEED (Section 6.3).
When all fasteners have reached 1st TORQUE/ANGLE, the spindles will
synchronize and rotate simultaneously the specified number of degrees from
THRESHOLD 2 TORQUE to FINAL ANGLE within the specified FINAL STEP time.

TORQUE

FINAL
ANGLE

1STSTEP FINAL
STEP

ANGLE

THRESHOLD2 TORQUE

1st TORQUE/ ANGLE

SPEEDCHANGE

FIG. 6-1-2b  Angle Control Functions for Two-Step Fastening
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P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
a three-step fastening,  the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Three-step fastening will be used primarily for joints that have a requirement to
synchronize with another spindle during the incremental stages of the rundown to
crush/compress a gasket or grommet.       
Examples:  Valve cover, oil pan, body assembly.

P The System will fasten to the 1st TORQUE/ANGLE during the specified 1ST STEP
time.  Once either SPEED CHANGE TORQUE or 1st TORQUE/ANGLE is
reached, the System will switch to the specified TORQUE SPEED (Section 6.3).
When all fasteners have reached 1st TORQUE/ANGLE, the spindles will
synchronize and fasten simultaneously to 2ND ANGLE during FINAL STEP time.
When all fasteners have reached 2ND ANGLE, the spindles will synchronize again
and rotate simultaneously the specified number of degrees from THRESHOLD 2
TORQUE to FINAL ANGLE within the specified FINAL STEP time. 

TORQUE

FINALANGLE

1STSTEP FINALSTEP

2nd
ANGLE

ANGLE

THRESHOLD2 TORQUE
SPEEDCHANGE

1st TORQUE/ ANGLE

FIG. 6-1-2c  Angle Control Functions for Three-Step Fastening

Maximum allowable 2nd and Final step timeFINAL STEP (TIME)
Maximum allowable fastening cycle time1ST STEP (TIME)
Engineered fastening specification for rotation angleFINAL ANGLE

30 ~ 50% of FINAL ANGLE for Hard joints
50 ~ 90% of FINAL ANGLE for Soft joints
Set above 1st TORQUE/ANGLE

2ND ANGLE

30 ~ 50% of resultant torque for Hard joints
50 ~ 90% of resultant torque for Soft joints

SPEED CHANGE (TORQUE)

Engineered fastening specification at which angle control
begins

THRESHOLD 2 (TORQUE)

30 ~ 50% of FINAL ANGLE or resultant torque for Hard joints
50 ~ 90% of FINAL ANGLE or resultant torque for Soft joints

1st TORQUE/ANGLE
RECOMMENDATIONFUNCTION

{ Four-Step Fastening
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P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
a four-step fastening, the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Four-step fastening will be used primarily for joints that have a requirement to
synchronize with another spindle during the incremental stages of the rundown to
crush/compress a gasket or grommet.        
Examples:  Valve cover, oil pan, body assembly.

P The System will fasten to 1st TORQUE/ANGLE during the specified 1ST STEP
time.  Once either SPEED CHANGE TORQUE or 1st TORQUE/ANGLE is
reached, the System will switch to the specified TORQUE SPEED (SECTION 6.3).
When all fasteners have reached 1st TORQUE/ANGLE, the spindles will
synchronize and fasten simultaneously to 2ND ANGLE during FINAL STEP time.
When all fasteners have reached 2ND ANGLE, the spindles will synchronize and
fasten simultaneously to 3RD ANGLE during FINAL STEP time.  When all
fasteners have reached 3RD ANGLE, the spindles will synchronize again and
rotate simultaneously the specified number of degrees from THRESHOLD 2
TORQUE to FINAL ANGLE within the specified FINAL STEP time.

TORQUE

3rdANGLE

1ST STEP FINAL STEP

FINALANGLE

2nd
ANGLE

ANGLE

THRESHOLD2 TORQUE
SPEEDCHANGE

1st TORQUE/ ANGLE

FIG. 6-1-2d  Angle Control Functions for Four-Step Fastening

Maximum allowable 2nd, 3rd and Final step timeFINAL STEP (TIME)
Maximum allowable fastening cycle time1ST STEP (TIME)
Engineered fastening specification for rotation angleFINAL ANGLE

30 ~ 50% of FINAL ANGLE for Hard joints
50 ~ 90% of FINAL ANGLE for Soft joints
Set above 2ND ANGLE

3RD ANGLE

30 ~ 50% of FINAL ANGLE for Hard joints
50 ~ 90% of FINAL ANGLE for Soft joints
Set above 1st TORQUE/ANGLE

2ND ANGLE

30 ~ 50% of resultant torque for Hard joints
50 ~ 90% of resultant torque for Soft joints

SPEED CHANGE (TORQUE)

Engineered fastening specification at which Angle Control
begins

THRESHOLD 2 (TORQUE)

30 ~ 50% of FINAL ANGLE or resultant torque for Hard joints
50 ~ 90% of FINAL ANGLE or resultant torque for Soft joints

1st TORQUE/ANGLE
RECOMMENDATIONFUNCTION
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6.1.3 Yield Control Method (U.S.A. PATENT No. 4,894,767)
In Yield Control method, fastening is performed based upon attaining a desired permanent
elongation or bolt stretch.  Fastening can be performed in from 1 to 4 incremental steps that
will successively secure the fastener to a specified torque or angle value before attaining the
final  permanent elongation or bolt stretch.  Incremental fastening steps should not be
performed if they will occur after Yield Control is initiated.  Yield Control commences when
CROSSOVER RATE 2 (TORQUE or ANGLE) or CROSSOVER AREA (TORQUE or ANGLE)
is reached or exceeded.  Yield Control method is primarily used when greater control of clamp
load is required.        Examples:  
Connecting rods, main bearing caps, and cylinder heads.

6.1.3.1 Integrated Yield Method
The Integrated Yield method will be the primary controlling method on fasteners that have a
clearly definable yield point.  These fasteners will exhibit a torque rate equal to approximately
zero (0) after the yield point has been detected.  This rate will remain relatively constant for
the period specified by the elongation angle (ANGLE), at which point the fastener will have
attained the proper bolt stretch (LENGTH). 

T1

T8
T7

T6
T5

T4
T3

T2

1o

ANGLE
AFTER 1
AFTER 2
AFTER 3
AFTER 8

o

o
o

o

} EVERY ONE DEGREE, 
NEW TORQUE DATA IS 
ADDED INTO THE EQUATION
AND THE OLDEST TORQUE
DATA IS OMITTED.

CROSSOVER
RATE 2
TORQUE/ANGLE

TORQUE/ANGLE

* SCREW PITCH
* LENGTH
* ANGLE
* YIELD RATE
* CONSTANT

TORQUE

< 
FOR PERIOD EQUAL TO THE
ELONGATION ANGLE (ANGLE)

ACTUAL AVERAGE TORQUE  RATE        YIELD RATE

(ANGLE)

1ST

ANGLE

PRESET ITEMS

FIG. 6-1-3-1  Yield Control Function for Integrated Yield Method

{ Integrated Yield Method Fastening
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P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
the desired number of steps, the System fastening parameters (PARAMETER SET
Section 7.1) must be configured according to the Engineered fastening
specification.

P Multiple-step fastening will be performed according to the Torque and Angle
Control method procedures.  Integrated Yield Control will begin when the fasteners
have attained or exceeded CROSSOVER RATE 2 torque/angle.  No incremental
steps may be performed which will occur after the commencement of the
Integrated Yield Control (CROSSOVER RATE 2).  It is therefore highly
recommended that Yield Control operations be restricted to no more than two
steps.

P For a standard two-step operation, the System will fasten to 1st TORQUE/ANGLE
during the specified 1ST STEP time.  Once either SPEED CHANGE TORQUE or
1st TORQUE/ANGLE is reached, the System will switch to the specified TORQUE
SPEED (Section 6.3).  When all fasteners have reached 1st TORQUE/ANGLE, the
spindles will synchronize and then fasten simultaneously until the desired bolt
stretch has been reached, within the specified FINAL STEP time.  Once
CROSSOVER RATE 2 is attained or exceeded, the actual torque rate (for a period
equal to the preset elongation angle [ANGLE]), is compared to the preset YIELD
RATE.  When the actual torque rate is equal to or less than the preset YIELD
RATE, the proper bolt stretch has been obtained.

NOTES:  Setup for Torque Control and Angle Control items are detailed in separate Sections.
  Yield Control Method cannot be configured properly without first performing extensive
  testing on the joint. 

Start point of integrated yield method.  Set based
upon extensive testing 

CROSSOVER RATE 2 (TORQUE/ANGLE)

Compensation factor for calculated bolt stretch.
Set based upon extensive testing

CONSTANT

Expectant torque rate of fastener when proper
bolt stretch has been obtained. Set based upon
extensive testing

YIELD RATE

Engineered fastener rotation into yield
specification. Automatically set  when "length" is
set

ANGLE

Engineered fastener permanent elongation
specification. Automatically set when "angle" is
set

LENGTH
Fastener specificationSCREW PITCH
RECOMMENDATIONFUNCTION
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6.1.3.2 Area Yield Method
The Area Yield Method will be the primary controlling method on fasteners that do not have a
clearly definable yield point.  These fasteners will exhibit a gradual change in torque rate as
the fastener is elongated.  This calculation of the elongation area (EA) allows the system to
simulate the fastener as if it had displayed a clearly defined yield point.  When the actual
elongation area (EA) is equal to or greater than the calculated/simulated elongation area, the
proper bolt stretch (LENGTH) has been obtained.

TORQUE /  ANGLE

*  SCREW PITCH
*  LENGTH
*  ANGLE
* YIELD RATE
*  CONSTANT

A

B

AREA "EA"

A

B

AREA "EA"

ELGA

=

ELGA

ANGLE ANGLE

ACTUAL EQUIVALENT

THE FASTENING PROCESS
WILL STOP WHEN:

EA  
2

A x B

ELGA

>

TORQUE TORQUE

=   ELONGATION   A NGLE

1ST

CROSSOVER AREA
TORQUE / ANGLE

PRESET ITEMS

o

FIG. 6-1-3-2  Yield Control Function for Area Yield Method

{   Area Yield Method Fastening

P After presetting the fastening sequence (SET SEQUENCE Section 7.5) to perform
the desired number of steps, the System fastening parameters (PARAMETER SET
section 7.1) must be configured according to the Engineered fastening
specification.

P Multiple-step fastening will be performed according to the Torque and Angle
Control method procedures.  Area Yield Control will begin when the fasteners have
attained or exceeded CROSSOVER AREA torque/angle.  No incremental steps
may be performed which will occur after the commencement of the Area Yield
Control (CROSSOVER AREA).  It is therefore highly recommended that Yield
Control operations be restricted to no more than two steps.
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P For a standard two-step operation, the System will fasten to 1st TORQUE/ANGLE
during the specified 1ST STEP time.  Once either SPEED CHANGE TORQUE or
1st TORQUE/ANGLE is reached, the System will switch to the specified TORQUE
SPEED (Section 6.3).  When all fasteners have reached 1st TORQUE/ANGLE, the
spindles will synchronize and then fasten simultaneously until the desired bolt
stretch has been reached, within the specified FINAL STEP time.  Once
CROSSOVER AREA is attained or exceeded, the actual elongation area is
compared to the calculated elongation area.  When the actual elongation area is
equal to or greater than the calculated elongation area, the proper bolt stretch has
been obtained.

NOTES:  Setup for Torque Control and Angle Control items are detailed in separate Sections.
 Yield Control Method cannot be configured properly without first performing extensive
  testing on the joint. 

Start point of area yield method. Set based upon
extensive testing 

CROSSOVER AREA (TORQUE/ANGLE)

Compensation factor for calculated bolt stretch.  Set
based upon extensive testing

CONSTANT

Expectant torque rate of fastener when proper bolt
stretch has been obtained.  Set based upon
extensive testing

YIELD RATE

Engineered fastener rotation into yield specification.
 Automatically set  when "length" is set

ANGLE

Engineered fastener permanent elongation
specification. Automatically set when "angle" is set

LENGTH
Fastener specificationSCREW PITCH
RECOMMENDATIONFUNCTION
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6.2 Monitoring Functions
The AFC1200 System is user programmable to select and set the monitoring limits for torque,
angle, time and three independent torque rate stages.  Torque rate monitoring may be
configured to perform two different methods of calculations dependent upon the
characteristics of the joint.

6.2.1 Torque Monitoring
Torque Monitoring is a continuous process whenever the System is operating.  In Torque
Control method, the High and Low Torque limits are set based upon the engineering
specification for that specific fastener.  For Angle and Yield Control operations, the High and
Low Torque limits are either set by the engineering specification for that specific fastener, or
by determining the acceptable limits from a study of known good and bad assemblies.  The
High Torque limit will stop the fastening process for Angle and Yield Control operations if it is
reached before attaining the desired angle or elongation, respectively.

6.2.2 Angle Monitoring
Angle Monitoring commences upon reaching the preset THRESHOLD 2 TORQUE value, and
continues until completion of the fastening process or until the High angle limit is reach,
whichever occurs first.  In Angle Control method, the High and Low Angle limits are set based
upon the engineering specification for that specific fastener.  For Torque and Yield Control
operations, the High and Low Angle limits are either set by the engineering specification for
that specific fastener, or by determining the acceptable limits from a study of known good and
bad assemblies.  The High Angle limit will stop the fastening process for Torque and Yield
Control operations if it is reached before attaining the desired torque or elongation,
respectively.

TORQUE

HIGHANGLE

LOWANGLE

ANGLE

1st TORQUE/ ANGLE

ACCEPTAREA

FINALTORQUE

HIGHTORQUE

THRESHOLD2 TORQUE

LOWTORQUE

FIG. 6-2-2  Torque and Angle Monitoring Functions
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6.2.3 Point-to-Point Torque Rate Monitoring

The AFC1200 System is capable of performing three independent torque rate calculations
using two different procedures for calculating the rate value.  The first of these procedures is
the Point-to-Point method.  This method performs the calculation based upon completing a
step of the process, and then calculating the rate for the full duration of that step.  Each
Torque Rate is calculated by dividing the change in torque during the specific period by the
change in angle.

Example:      

deg100 deg

Nm= 0.2525 Nm

FASTENING ENDCROSSOVER RATE 23RD TORQUE RATE
CROSSOVER RATE 21st TORQUE/ANGLE2ND TORQUE RATE
1st TORQUE/ANGLETHRESHOLD 11ST TORQUE RATE
STOP POINTSTART POINTSTAGE

If no judgment is desired for any or all stages, the high and low limit values should be deleted
from the PARAMETER SET screen by first selecting the item, then depressing the DEL key
on the keyboard.  Upon completion of the fastening process, the data for each stage will be
displayed and output as the 1st, 2nd or 3rd RATE HIGH value respectively.  The 1st, 2nd and
3rd RATE LOW values have no meaning when using the Point-to-Point monitoring method. 

For all control operations, the High and Low Torque Rate limits are set by determining the
acceptable limits from a study of known good and bad assemblies.

POINTTOPOINT
TORQUE RATE

ANGLE

1st TORQUE/ ANGLE

STD.

THRESHOLD1 TORQUE

CROSSOVERRATE2
2NDRATE HIGH

TORQUE RATE1

TORQUE RATE2

TORQUE RATE3

1STRATE
HIGH

2ND RATE
LOW

3RD RATE
HIGH

3RD RATE
LOW

1STRATELOW

TORQUE

3

3

1

12

2

FIG. 6-2-3  Point-to-Point Torque Rate Monitoring
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6.2.4 Integrated Torque Rate Method
The AFC1200 System is capable of performing three independent torque rate calculations
using two different procedures for calculating the rate value. The second of these procedures
is the Integrated Method. The Incremental Torque Rate Method is enabled whenever a value
(3~199 odd number) is entered for the INCREMENT ANGLE on the SET PARAMETER
(FASTENING) screen.  This method continuously calculates the torque rate for the period
specified by the INCREMENT ANGLE. Each one degree, the actual torque rate is compared
with the preset high and low torque rate values. The calculation is performed until the end of
the stage is reached or until a failure occurs, whichever occurs first.  Each Incremental
Torque rate is calculated by dividing the change in torque during the specific period
(INCREMENT ANGLE) by the INCREMENT ANGLE. 

 Example:   

deg5 deg

Nm= 0.52.5 Nm

MAGNIFIED

FASTENINGTQCURVETQ

THRESHOLD1 TORQUE INCREMENTANGLE

1 DEGREE

FIG. 6-2-4a  Integrated Torque Rate Method Incremental Sampling

If no judgment is desired for any or all stages, the high and low limit values should be deleted
from the PARAMETER SET screen by first selecting the item, then depressing the DEL key
on the keyboard.  Upon completion of the fastening process, the System will output the
highest and lowest incremental torque rate value measured during each stage.  These values
will be output as 1st, 2nd, and 3rd RATE HIGH and LOW. 

3rd Rate HighMaximum 3rd Torque rate
3rd Rate LowMinimum 3rd Torque rate
2nd Rate HighMaximum 2nd Torque rate
2nd Rate LowMinimum 2nd torque rate
1st Rate HighMaximum 1st Torque rate
1st Rate LowMinimum 1st Torque rate
NAME AS OUTPUTDATA
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For all control operations, the High and Low Torque Rate limits are set by determining the
acceptable limits from a study of known good and bad assemblies.

INTEGRATEDTORQUERATE

ANGLE

1st TORQUE/ ANGLE

STD.

THRESHOLD1 TORQUE

CROSSOVERRATE2
2NDRATEHIGH

TORQUERATE1

TORQUERATE2

TORQUERATE3

1STRATE
HIGH

2NDRATE
LOW

3RDRATE
HIGH

3RDRATE
LOW

1STRATELOW

TORQUE

3

3

1

12

2

FIG. 6-2-4b  Integrated Torque Rate Method 

FASTENING ENDCROSSOVER RATE 23RD TORQUE RATE
CROSSOVER RATE 21st TORQUE/ANGLE2ND TORQUE RATE
1st TORQUE/ANGLETHRESHOLD 11ST TORQUE RATE
STOP POINTSTART POINTSTAGE

6.2.5 Time
As outlined in the Fastening Control Methods portion of this Chapter, this System is capable
of performing multiple-step fastening operations.  The duration of each of these steps is
governed by one of two independent watchdog time settings.  If the step fails to attain the
desired result before the completion of the specified time,  a reject condition will occur.  

P

FINAL TIMEFASTENING END3RD (TORQUE/ANGLE)4TH STEP
FINAL TIME3RD (TORQUE/ANGLE)2ND (TORQUE/ANGLE)3RD STEP
FINAL TIME2ND (TORQUE/ANGLE)1ST (TORQUE/ANGLE)2ND STEP
1ST TIME1ST TORQUE/ANGLESTART1ST STEP

TIME PRESETSTOP POINTSTART POINTSTEP
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6.3 Speed Functions

The AFC1200 System is user-programmable for operations involving multiple speed settings.
The use of multiple speeds during the fastening process aids in socket engagement,
achieving cycle time, and controlling the applied torque during all stages.  

SPEED

TIME

INITIALTIME

FREERUN
SPEED

SLOWDOWN
SPEED[ ] rpm

TORQUESPEED
[ ] rpm

[ ] rpm

FREERUN

1STTIME[ ] FINALTIME[ ]

[ ] sec
[ ] rev

OFFSET/ INITIALSPEED
[ ] rpm

[ ] sec [ ] rev

FIG. 6-3a  Speed Functions

{ If the offset check function is enabled in the sequence program, the System will start off
running a 360-degree offset check.  Upon completion of the offset check, the System will
continue to run at OFFSET CHECK SPEED for the duration specified by the setting of
INITIAL TIME.  

{ If the offset check function is not enabled in the sequence program, the System will run at
INITIAL SPEED for the time specified by the setting of INITIAL TIME.  

{ Once INITIAL TIME has elapsed, the System will switch to FREERUN SPEED (High Speed
Rundown) for the remainder of the time specified by FREERUN TIME. [FREERUN TIME -
INITIAL TIME = HIGH SPEED RUNDOWN TIME].  If the System has been set up properly,
the nutrunner will shift to SLOWDOWN SPEED before seating the fastener.  The nutrunner
will run at SLOWDOWN SPEED  until either 1st TORQUE/ANGLE is reached or until 1st
STEP TIME expires.  If 1st STEP TIME expires before reaching 1st TORQUE/ANGLE, the
System will output a Time Over reject.  

NOTE:  The System will shift to TORQUE SPEED if either SPEED CHANGE TORQUE or 
1st TORQUE/ANGLE is sensed, no matter which step is being performed.

Once 1st TORQUE/ANGLE is reached, the System will fasten at TORQUE SPEED for each
successive cycle (2nd, 3rd or Final).  Each successive step must be performed within the
specified FINAL STEP TIME, or a Time Over reject will occur.
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FINal torque speed to which the nutrunner will shift once 1st
TORQUE/ANGLE or SPEED CHANGE Torque is reached.  SET based
upon the joint type to allow for a controlled final fastening.  LESS THAN
50 RPMs.

TORQUE SPEED

FIRSt torque fastening speed.  SET based upon the joint type to allow
for a controlled seating.  LESS THAN 150 RPMs.

SLOWDOWN SPEED

Set based upon cycle time requirements.  THIS speed is used to run
down the bolt quickly.   

FREERUN SPEED

FOR joints that do not react properly to high speed seating, the freerun
time should be calculated to eliminate the "crash" effect.  
[FREERUN TIME - INITIAL TIME = HIGH SPEED RUNDOWN TIME]

FREERUN TIME

SET to the rpm which will allow for easy socket to fastener
engagement.  

INITIAL SPEED

SET to a duration which will provide sufficient time for the socket to
fastener engagement.  MAy be set in either seconds or revolutions.

INITIAL TIME

SEt to the same value as the final torque speed.  WHen the offset
check is enabled in the sequence program this speed will replace the
initial speed preset.

OFFSET CHECK SPEED
RECOMMENDATIONFUNCTION

SPEED

TORQUE

TIME

TIME

FREERUN
SPEED

STD.

SPEED
CHANGE

SLOW
SPEED TORQUESPEEDOFFSET INITIALSPEED

FIG. 6-3b  Ideal Relationship of Speed and Torque
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6.4 Reverse Functions
The AFC1200 System is capable of reverse operations using three different control methods.
There are three independent reverse presetting options to choose from when performing
these operations.  The following list details which items may be used under which conditions:

P Manual switch located on the front of the Main Unit (NO. 1 REVERSE)

P PLC REVERSE input signal (NO. 1 REVERSE) 

P Fastening Sequence program (NO. 1, 2, and 3 REVERSE)

CAUTION:  REV3 must not be used as a reject backout on a rundown sequence.   REV3 will 
      perform a judgment that may result in an erroneous accept output.   

NO.1 REVERSE

NO.1 REVERSE NO.2 REVERSE NO.3 REVERSE
TIME TIME TIME

NO.2 REVERSE NO.3 REVERSE

[ ] RPM

[ ] REV [ ] REV [ ] REV
REVERSE ANGLE

[ ]
HIGH [ ]
LOW [ ]

REVERSE TORQUE
HIGH [ ]
LOW [ ]

REVERSE START TORQUE
[ ]

[ ] RPM [ ] RPM

[ ] SEC [ ] SEC [ ] SEC

FIG. 6-4  Reverse Functions

Lower control limit for reverse torque monitoring.  Set according to
the engineering specification. 

REVERSE TORQUE LOW

Upper control limit for reverse torque monitoring.  Set according to
the engineering specification. 

REVERSE TORQUE HIGH

Lower control limit for reverse angle control.  Set according to the
engineering specification. 

LOW (ANGLE)

Upper control limit for reverse angle control.  Set according to the
engineering specification. 

HIGH (ANGLE)

Once REVERSE START TORQUE is reached, the System will back
out for this amount.  Set to a value which will provide the proper
duration of backout according to the engineering specification.

REVERSE ANGLE

Once this torque is reached, the System will back out for the amount
specified by REVERSE ANGLE.  Set to a value which will provide the
proper duration of backout according to the engineering
specification. 

REVERSE START TORQUE

The desired duration of reverse operations may be set in either
seconds or number of revolutions. Preset in conjunction with RPM to
attain the desired backout.  NO 1 REVERSE will back out for as long
as the manual reverse input is maintained.

REVERSE TIME

The desired speed may be set independent for each of the three
reverse modes.   

RPM
RECOMMENDATIONFUNCTION
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6.5 Torque Recovery

The Torque Recovery function is used when the potential for joint relaxation and interaction
exists.  Under this control method, the fasteners are secured to final torque, and then held at
a programmed value for a programmed period of time.  FEC INC. personnel have control of
the value and duration of the Torque Recovery function.

NOTE:  This method of fastening must not be used without the assistance of FEC INC. 
personnel.  Attempting to utilize this method without assistance could result in 
degraded System performance.

STD.

TORQUE

TIME

1
SEC.

FIG. 6-5  Torque Recovery
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Chapter 8:  Maintenance and Inspection
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8.1 Inspection Items
A scheduled inspection is recommended to keep the AFC1200 System in the best condition.
A preventive maintenance routine should be practiced monthly. 

WARNING: Follow Lockout/Tagout and other safety precautions when
connecting or disconnecting cabling, wiring, and equipment.  
Always verify the System is disabled prior to touching any moveable
components.

8.1.1 Nutrunner (Tool)
It is important to keep the nutrunners clean and properly adjusted to ensure correct fastening
and accurate System outputs.  Inspect each tool, and ensure the following conditions exist:
w All environmental conditions are within the specified ranges.
w The duty cycle is within specifications, and the motor is producing normal heat levels.
w The tool is producing normal levels of noise and vibration.
w The tool is free from excessive contamination and foreign matter.
w The tool is securely mounted, with mounting bolts properly tightened.
w The preamplifier, mounting clips, and cable ties are correctly and securely fastened.
w The homerun cables are securely connected to the tool.

8.1.2 Spindle Assembly
The torque and stress generated during each fastening is applied directly to the spindle
assembly.  Inspect each assembly, and ensure the following specifications are met:  
w The spindle assembly is producing normal levels of noise and vibration.
w The assembly is free from excessive contamination and foreign matter.
w The spindle assembly is securely mounted, with mounting bolts properly tightened.
w The square drive or socket is in good condition, and there is no excessive wear.
w The spindle assembly rotates and compresses freely, with no binding.

8.1.3 Homerun cables
These cables connect the tool to the Axis Unit.  Ensure the following conditions are met:
w The cables are free from unnecessary force and tension.
w The cables are secured away from any movement.
w The cables are in good condition, sufficiently insulated with no indication of broken wires.
w The cables are free from excessive contamination and foreign matter.
w The cables are securely connected to the Axis Unit and to the nutrunner.
w The cables are free from heat distortion, and are not warm or hot to the touch.
w The cables, cable connectors, and connector screws are securely and correctly fastened.

8.1.4 Main Controller unit
There are many Surface Mounted Devices (SMD) used in the construction of the AFC1200
System Controllers.  As with any other SMD equipment, careful use and handling is critical to
preserve the integrity of the AFC1200 System.  Ensure the following requirements are met:
w The input power remains within specifications at all times.
w All environmental conditions are within specifications.
w The Unit is free from dust, oil, and other foreign matter.
w The Unit is securely mounted, with appropriate clearance on all sides.
w All screws (for the cover of the Unit and for mounting) are correctly tightened.
w The Unit is not producing any excessive heat.
w The cables connected to the front of the Unit are securely fastened.
w The battery is less than three (3) years old (per sticker on Main Unit outside front panel).
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8.1.5 Axis Controller unit
As with the Main Unit, the Axis Unit requires careful use and handling.  Inspect each Axis Unit
and ensure the following requirements are met:
w The environmental conditions are within specifications.
w There is no dust, oil, or foreign matter on the Unit.
w The Unit is securely mounted, with appropriate clearance on all sides.
w All screws (for the cover of the Unit and for mounting) are correctly tightened.
w The input power remains within specifications at all times.
w The Unit is not producing any abnormal (excessive) heat.
w Unit cables (on the front and the underside) are securely fastened and without damage.

8.1.6 Air Handling Units 
Equipment supporting the AFC1200 System's environment must be sufficiently maintained.
Verify support equipment meets the following requirements, as applicable to the Unit type:
w The Unit is free from dust, oil, and foreign matter.
w All filtration devices are clean, and no replacements are required.
w The Unit is securely and correctly mounted.
w The input power remains within specifications at all times.
w All fans are functioning properly with no abnormal sound or vibration.
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8.2 Basic operational tests

WARNING: Follow Lockout/Tagout and other safety precautions when connecting or
disconnecting cabling, wiring, and equipment.  When performing the
following inspections, verify that the System is disabled prior to touching any
moveable components.  

8.2.1 Torque transducer
The System performs a transducer check before each fastening cycle (when selected by the
PLC or Sequence Setup).  During the check, the System reads the values (Zero and Cal)
output from the torque transducer, and compares them to the data stored in the System
memory.  The torque transducer requires no maintenance, but it is important to test it
occasionally as follows :
1.  Set the Axis Unit NORMAL/IN BYPASS switch to the NORMAL position.  If multiple Axis

Units are connected to the Main Unit, verify that only the Axis Unit being tested is set to
NORMAL, and the others are set to IN BYPASS.

2.  Set the Main Unit RUN/PROGRAM switch to the RUN position, and the AXIS-DSP switch
to position one (1).  Verify that the nutrunner under test is in the READY mode (the Axis
Unit REJECT LEDs and the Main Unit BUSY LED are unlit).

3.  Press the RESET button on front of the Main Unit.  The Axis Unit will output a number to
[DSP1], and the CHECK and  ACCEPT LEDs will light.  The Main Unit CHECK LED and
ACCEPT light will illuminate to verify the Axis Unit is sufficiently within range of zero (0).
(See NOTE1 and Step #5, below.)

4.  Press the CAL button on front of the Main Unit.  The Axis Unit will output a number to
[DSP1], and the CHECK and ACCEPT LEDs will light.  The Main Unit CHECK LED and
ACCEPT light will illuminate to verify the Axis Unit is sufficiently calibrated.  (See NOTE1
and Step #5, below).

5.  If for any reason the accuracy of the tool transducer is in question,  the transducer should
be calibrated in accordance with Section 7.12.3.

NOTE1:   If the Zero and/or Cal check results in an "ABNORMAL" LED output to the Axis Unit
   (and/or an illuminated "REJECT" light on the Main Unit), then follow the instructions shown
   on the System monitor.  Section 9.4.1 Axis Unit Abnormal also offers guidance.

8.2.2 Encoder

WARNING: The Main Unit RUN/PROGRAM switch MUST be set to the PROGRAM mode to
prevent the servo from starting while the spindle is being turned manually. 

Inspect the encoder as follows:
1.  Verify that the System will not be activated by the PLC. 

2.  Set the Axis Unit NORMAL/IN BYPASS switch to the NORMAL position.  If multiple Axis
Units are connected to the Main Unit, verify that only the Axis Unit being tested is set to
NORMAL, and the others are set to IN BYPASS.  

3.  Clear the Axis Unit outputs by pressing the RESET button on the Main Unit.  Then, set the
Main Unit RUN/PROGRAM switch to the PROGRAM mode, and the AXIS-DSP switch to
position one (1).

4.  Rotate the tool square drive (with attached socket, if applicable) in a clockwise direction.
The [DSP2] display will output a number (a negative number if set for counterclockwise
rotation) to indicate the angle measurement. 

5.  Verify that the angle measurement displayed in [DSP2] equals the actual angle of rotation.
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8.2.3 Nutrunner (Tool) Motor

WARNING: Follow Lockout/Tagout and other safety precautions when connecting or
disconnecting cabling, wiring, and equipment.  
When performing the following inspections, verify that the System is disabled
prior to touching any moveable components.

1.  Disconnect the motor homerun cable from the tool motor connector (FIG. 8-2-3).

2.  Measure the resistance between windings.  Refer to FIG. 8-2-3 and the chart, below.

3.  Measure the insulation resistance between each pair and the frame.
Insulation resistance:  Using a megohmmeter, 500 VDC, 50 megohms or more, test the
insulation resistance between the motor windings and the motor case. The values should
register more than 50 megohms for each winding. Refer to the Insulation Resistance chart.

FIG. 8-2-3 Motor Inspection

TOOL

MEGOHMMETER

TOOL MOTOR CONNECTOR
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      .7Ω        .7Ω        .7Ω400W (M4)

      4.0Ω        4.0Ω        4.0Ω200W (W3)
      2.1Ω        2.1Ω2.1Ω   200W (M3)   

      4.4Ω        4.4Ω4.4Ω100W (M2)

      15.3Ω15.3Ω15.3Ω 70W (W1)

      12.8Ω12.8Ω12.8Ω 60W (M1)
B - C         A - C       A - BMOTOR SIZE

                           Motor Winding Resistance*

Rev. 1/08/01

400W (M4)
200W (W3)

    200W (M3)
    100W (M2)

   70W (W1)
More than 50 megohms at 500 VDC

      60W (M1)
        C - D        B - D                 A - D  MOTOR SIZE

          INSULATION Resistance

8.2.4 Transmission Disassembly and Inspection
w The planetary gear transmissions used in the AFC1200 System's tool assemblies are

designed to withstand the forces exerted upon them by the production requirements of
modern assembly plants.

w To prolong the life of the transmission assembly, the components must be inspected and
greased at regular intervals.

P.  FEC INC. recommends performing this procedure initially after equipment has
been in use for one year or 500,000 cycles, whichever is reached first.

P.  When the initial maintenance is performed, the condition of the transmission
assembly should be analyzed to determine future maintenance requirements.
Systems operating under more severe conditions may require maintenance every
500,000 cycles,  while other systems may only require maintenance every
2,000,000 cycles.  Maximum time between inspections should be one (1) year.

1.  REMOVE TRANSMISSION FROM TOOL ASSEMBLY.  Separate the transmission from  
the motor by removing four (4) screws.  Remove the snap ring from the output shaft.
Separate the transducer from the transmission by removing four (4) screws.

2.  DISASSEMBLE TRANSMISSION.   Refer to the appropriate transmission assembly
drawing while disassembling the transmission for cleaning.

3.  CLEAN TRANSMISSION PARTS.   Clean all parts with an appropriate solvent, such as
mineral spirits, to remove all excess grease and contamination.  Parts should be carefully
wiped dry with a lint-free cloth to remove any residue.  Allow the parts to dry thoroughly in
an area free from contamination.

4.  INSPECT TRANSMISSION PARTS.   Examine all gears, pins, bearings, etc. for signs of
excessive wear.  Replace any part that appears it may fail.

5.  LUBRICATE TRANSMISSION PARTS.   Reassemble the transmission in a
contaminant-free area.  Re-pack all bearings and grease all gears.  Do not pack the
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transmission housing with excessive grease; overgreasing could damage the tool.
Recommended grease:  Sunoco Sunaplex 992 EP or equivalent.

6.  REASSEMBLE TRANSMISSION.   Refer to the appropriate transmission assembly
drawing while reassembling the transmission.  If needed, rotate the gears to aid in the
assembly process.  If the transmission does not rotate freely after reassembly, then
disassemble the transmission again to isolate and correct the cause.

7.  REASSEMBLE TOOL.   Connect the transmission to the motor with four (4) screws.  If
needed, rotate the output shaft to align the transmission planetary gears with the motor
output splined shaft.  Connect the transducer to the transmission with four (4) screws.
Install the snap ring onto the output shaft to hold the outer bearing in place.  If the
transmission does not rotate freely after reassembling the tool, then disassemble the tool
again to isolate and correct the cause.  
NOTE:  Snap ring installation must be the last step in reassembly.

8.  INSPECT SPINDLE ASSEMBLY.   Prior to installing the tool into an application, inspect
the spring loaded spindle assembly that will connect to the tool.  The assembly should
compress evenly,  without binding.  Rotate the assembly in the spindle housing and verify
there is no binding.  Visually inspect the entire assembly for signs of wear or fatigue.
Replace parts as required, and reassemble.  Lubricate the inner bearings of the housing
as required, and reinspect the final assembly.  Install the tool into the application and verify
there is no binding.
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8.3 Replacements

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.  FOLLOW LOCKOUT/TAGOUT AND
  OTHER APPLICABLE SAFETY PRECAUTIONS WHEN CONNECTING OR
   DISCONNECTING CABLING, WIRING, AND EQUIPMENT.

NOTE: When replacing the AFC1200 System Main Controller Unit, ensure that the new Unit is
configured with the same hardware and software as the Unit being replaced.

 8.3.1 Main unit Replacement (Reference Section 3.2.3)
The Main Unit controls overall operations of the AFC1200 Fastening System.  The values for
System configuration and operational programs/presets are stored on the components of this
System.  Values are stored on a combination of EPROM, EEPROM, battery-backed up
CMOS, and magnetic disk as follows: 

UPC PCB:
    Hard Disk Drive HDD
    Floppy Disk Drive FDD1, FDD2 

Backup of preset configuration/
parameter values for fastening
operations

Magnetic disk
FC386 PCBSystem configurationBattery backed up CMOS

MULTI PCBPreset configuration/parameter
values for fastening operations

EEPROM

FC386 PCB/RDISK daughter
board, MULTI PCB 

Operational ProgramEPROM
LocationFunctionMemory device

To replace the AFC1200 Main Unit as a complete assembly, ensure there is no power to the
System, and disconnect all cables.  Proceed as follows:
1.  Ensure that the software versions and locations of EPROMs on the FC386 PCB/RDISK

daughter board and on the MULTI PCB are the same in both Main Units.  (Refer to 8.3.3
FC386 PCB Replacement and 8.3.2 MULTI PCB Replacement.)  Installed EPROMs are
identified by PCB, location, and software version. Example:

RDISK

A3.30
U2

1.  Verify configuration of the UPC PCB.  Is there a Floppy Disk Drive (FDD) or Hard Disk
Drive (HDD) installed on the UPC PCB?  Configure the replacement UPC PCB as
required.  Refer to 8.3.6 UPC PCB Replacement.

2.  Follow all safety procedures to install the new Main Unit, and perform CMOS setup.  Refer
to 8.3.5.

3.  When the MULTI PCB is replaced, all the preset configuration/parameter values for
fastening operations stored on EEPROM will be lost.  Refer to Chapter 7 for guidance, as
follows:  Manual data re-entry from hardcopy backup (7.0.2 Initial Operation) and
reloading preset values from backup magnetic disk media (7.0.3 Backup Operations). 

Chapter 8:  Maintenance and Inspection User Console Version A3.53

Page 8-8

REPLACE BATTERY EVERY 3 
 YEARS (TOSHIBA P/N ER3VCC)
 DATE INSTALLED              /    /



��������

8.3.2 MULTI PCB Replacement  (Part of Main Unit)
Replace the AFC1200 System Main Unit MULTI PCB as follows:
1.  Ensure that the power is off.  Remove any component cables connected to the PCB.

Remove the four (4) screws holding the board face plate (on front of Main Unit), and pull
out straight to remove the MULTI PCB.

2.  If the replacement PCB is supplied with installed EPROMs, ensure that the software
versions and EPROM locations are the same on both boards.  If not supplied, remove the
EPROMs located on the MULTI PCB, and install them on the replacement PCB.  Ensure
that the EPROMs are correctly installed on the replacement MULTI PCB, and that the
EPROM identification (sticker) is present and correct.  Installed EPROMs are identified by
PCB, location, and software version. Example:

MULTI
U16

A3.30

1.  Follow all safety precautions to install the new PCB in reverse order of removal.  When the
MULTI PCB is replaced, all the preset configuration / parameter values for fastening
operations stored on EEPROM are lost.  Refer to Chapter 7 for guidance, as follows:  
Manual data re-entry from hardcopy backup (7.0.2 Initial Operation) and reloading preset
values from backup magnetic disk media (7.0.3 Backup Operations). 

 8.3.3 FC386 PCB Replacement  (Part of Main Unit)
Replace the AFC1200 Main Unit FC386 PCB with the RDISK daughter board as follows:
1.  Ensure that the power is off.  Remove any component cables connected to the PCB.

Remove the two (2) screws holding the board face plate (on front of Main Unit), and pull
out straight to remove the FC386 PCB.

2.  If the replacement PCB is supplied with EPROMs already installed on the RDISK daughter
board, ensure that the sofware versions and EPROM locations are the same as those on
the board being replaced.  If not supplied, remove the EPROMS located on the RDISK
and install them on the replacement board.  Ensure that the EPROM is correctly installed
on the replacement FC386/RDISK board, and that the EPROM identification (sticker) is
present and correct. Example

RDISK
U2

A3.30

1.  Verify the installation date of the lithium battery used for System CMOS memory backup.
Replace the battery if it is older than 3 years.  (Refer to 8.3.4 Battery Replacement)

2.  Follow all safety precautions to install the new PCB in reverse order of removal.  When the
FC386 PCB is replaced, the CMOS memory will need to be setup.  (Refer to 8.3.5)

 8.3.4 FC386 PCB Battery Replacement  
NOTE: Connect the replacement battery before removing the worn battery, or the CMOS Setup will 

be lost.  (Refer to 8.3.5 CMOS Setup)  This battery should be replaced every three (3) years.
1.  Ensure that the power is off, and disconnect the CRT & keyboard cables.  Remove the two

(2) PCB face plate screws (on front of Main Unit), and pull out straight to remove.

2.  Connect the new battery (Toshiba ER3VCC) to the extra connector.  This is located near
the connector of the battery being replaced.

3.  Disconnect and remove the old battery.  Place the new
     battery into the battery holder.  Affix a tag to the front of
     the FC386 PCB face plate to indicate the new battery
     installation date, as shown at right.  Reinstall the FC386 PCB in reverse order of removal. 
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WARNING: DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
COMPONENTS WITH POWER APPLIED.  FOLLOW LOCKOUT/TAGOUT AND
OTHER APPLICABLE SAFETY PRECAUTIONS WHEN CONNECTING OR
DISCONNECTING CABLING, WIRING, AND EQUIPMENT.

 8.3.5 CMOS Setup
CMOS setup will have to be performed if the battery fails or is removed, if the System
configuration is changed (new HDD or FDD), or if the FC386 PCB is replaced. The CMOS
setup is similar to that of any IBM-compatible system, and should be performed as follows:
1.  An IBM PS/2-compatible full-size keyboard or IBM AT-compatible keyboard with a DIN -

MINI DIN converter is required.

2.  Ensure that the power is off, and disconnect the AFC1200 keyboard cable.

3.  Power on the System with the keyboard disconnected. A keyboard error message will
prompt you to select the CMOS configuration SETUP by pressing the [F2] key.  

4.  Reconnect the keyboard and depress the [F2] key for the first configuration screen.
Complete setup using information from the following sample screens.

F10 to save then exitESC to exit without saving
PgDn for Advanced Feature Controland +/- to change an entry.

Use cursor arrows to select entries

EGA or VGADisplay:
1024 KB1024 KBExtended Memory:
640 KB640 KBBase Memory:
BIOS found:

Not installedFixed Disk D:
116 39763none 8        762Type 47Fixed Disk C:**

SizeSecLZPreHdCyl
Not installedDiskette B:**
3.5 Inch,1.44 MBDiskette A:**

Coprocessor:May 06, 1992Date:
Processor:16:14:09Time:
STANDARD SETUP OPTIONS

Chips and Technologies, Inc. System Configuration Utility

FIG. 8-3-4a CMOS Setup page 1

**  NOTE: THESE ITEMS ARE SET ACCORDING TO WHAT IS INSTALLED INTO THE 
SYSTEM.  ALL OTHERS ARE SET AS DISPLAYED IN THESE TABLES.
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540.8 MBYTE631,023161,04848WDAL2540
400.9 MBYTE521,0231698848ST-9420AG
333 MBYTE631,0231290548CFL350A
240 MBYTE631,0231648948CFN250A
240 MBYTE631,0231648948CP2254
160 MBYTE631,0231632648CP2174
116 MBYTE391,023876347CP2124

SIZESEC.PRE.HD.CYL.TYPEMODEL
COMMONLY USED DRIVE TYPES

F10 to save then exitESC to exit without saving

PgDn for 82C711 Configuration+ and - to change an entry.

PgUp for Standard Setup Options←↑→↓  to select entries

DisabledPassword:

A:,  C:Boot Device Order:

EnabledShadow Video BIOS:

EnabledShadow System BIOS:

Disabled640K-1024K Relocation:
208h/209hEMS Base I/O Address

No EMSEMS Memory Size

DisabledEMS Memory:

0                                      
                                       

  

RAM Wait States:
FastCPU Speed:

OnNumLock:
ADVANCED FEATURE CONTROL

Chips and Technologies, Inc. System Configuration Utility

FIG. 8-3-4b CMOS Setup page 2
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F10 to save then exitESC to exit without saving

PgDn for Technical Option Control+ and - to change an entry.

PgUp for Advanced Feature Control←↑→↓  to select entries

PrinterParallel Port Mode:
278HParallel Port:
COM2, 2F8HSecondary Serial Address:
COM1, 3F8HPrimary Serial Address:
EnabledSecondary Serial Port:
EnabledPrimary Serial Port:
EnabledIDE Interface:
EnabledFDC Interface:

DisableManual Override:
82C711 CONFIGURATION

Chips and Technologies, Inc. System Configuration Utility

FIG. 8-3-4c CMOS Setup page 3

F10 to save then exitESC to exit without saving

PgDn for CHIPSet Register Control+ and - to change an entry.

PgUp for 82C711 Configuration←↑→↓  to select entries

Enabled
No Boundary

Base RAM Above 256K:
Extd, Memory Boundary:

2MB (2x1M)DRAM Configuration:
EnabledDynamic Memory Sizing:

DisabledParity Control:
CPUX1CPU Clk Select (PROCCLK):

280nsRefresh CMD Width:
CXIN1/5Bus Clk Source Select:
BUSCLK/2DMA Clk Source Select:

TECHNICAL OPTION CONTROL 
Chips and Technologies, Inc. System Configuration Utility

FIG. 8-3-4d CMOS Setup page 4

CHIPSet REGISTER CONTROL 
Chips and Technologies, Inc. System Configuration Utility
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F10 to save then exitESC to exit without saving
F5 to restore CHIPSet defaults+ and - to change an entry.

PgUp/PgDn to change menu←↑→↓  to select entries

    WARNING -- Improper use of certain CHIPSet REGISTER CONTROL selections
                        may cause the system to fail or behave unpredictably.

                         If the System fails, turn it off and then on.  The
                         System will detect that a failure has occurred and will use
                         default CHIPSet values.

   Press the ENTER key to continue into CHIPSet REGISTER CONTROL.        

FIG. 8-3-4e CMOS Setup page 5

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.

 
8.3.6 UPC PCB Replacement  (Part of Main Unit)

The UPC PCB houses the System's Floppy Disk Drive (FDD) and/or Hard Disk Drive (HDD)
installed  in the System.  The UPC PCB should be replaced with an identical PCB.
1.  Verify configuration of the UPC PCB.  Is a Floppy Disk Drive (FDD) or Hard Disk Drive

(HDD) installed on the UPC PCB?  Configure replacement UPC PCB as required.  Refer
to 8.3.7 and 8.3.8 HDD and FDD Addition/Replacement.

2.  Follow all safety procedures when removing and installing the new PCB. 

3.  Verify CMOS configuration, and update it as required.  Refer to 8.3.5 CMOS Setup.
 

8.3.7 HDD Addition/Replacement  (Part of Main Unit / UPC PCB)
When a new Hard Disk Drive (HDD) is introduced (added or replaced) into the System,
CMOS setup must be completed as outlined in 8.3.5 CMOS Setup.  
1.  Ensure the power is off.  Disconnect any component cables connected to the UPC PCB.

Remove the three (3) screws holding the UPC board face plate (on front of Main Unit),
and pull out straight to remove the PCB.

2.  The replacement HDD must be Notebook type and meet the following specifications:
a.  IDE format 
b.  2 inch disk size
c.  Circuit board mount
d.  Connector must be compatible with 3M connector P/N 150244-5002-TH
e.  No larger than 540MB

4.  Secure the HDD to the upper portion of the PCB, directly behind the RS422 port, using
     four (4) 6-32 UNC screws.

Chapter 8:  Maintenance and Inspection User Console Version A3.53

Page 8-13



��������

5.  Follow all safety precautions to install the UPC PCB in reverse order of removal.

6.  Verify that power is off, and disconnect any component cables connected to the FC386
     PCB.  Remove the two (2) screws holding the FC386 PCB face plate (on front of the Main
     Unit), and pull out straight to remove the PCB.

7.  Locate the RDISK daughter board installed at the approximate center of the FC386 PCB.
     Remove the two (2) screws from the RDISK daughter board that are connecting it to the
     FC386 PCB.  Reinstall the FC386 PCB (without the RDISK daughter board) to enable
     System boot-up from Drive A: (FDD1).

8.  Place Disk 1 of MSDOS 5.0 (or later version) into Drive A: (FDD1).  The disk must be a
     self-booting disk with MSDOS "FDISK" and "FORMAT" utility programs.

9.  Perform 8.3.5 CMOS Setup.

10. Perform MSDOS "FDISK" utility program (A:FDISK).  Follow instructions on the System
      monitor to designate the HDD as logical Drive C: without partitions (other than the
      primary DOS partition).

11. When "FDISK" is complete, then format drive C: (A:FORMAT C:)  Remove the MSDOS
      disk when formatting is complete.

12. Insert the disk containing the file "#OPTION1.SYS" into the Drive A:, and copy the file
      (A:COPY #OPTION1.SYS) into the Drive C: root directory.  This file redirects the boot
      sequence to the RDISK daughter board on the FC386 PCB (logical Drive D:).  The file
      contains the following:  SHELL=D:\COMMAND.COM D:\ /P /E:512    After the file is
      copied to Drive C:, remove the disk from Drive A:
13. Remove the FC386 from the Main Unit.  Reinstall the RDISK daughter board onto the
      FC386 PCB with two (2) screws, then reinstall the FC386 PCB into the Main Unit. 

14. Verify there are no disks in Drive A: and reconnect any cables removed in Step 1.

15. Power up the System.  The System will now boot from the RDISK board (D:) directly into
      the AFC1200 program.

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.

8.3.8 FDD Addition/Replacement  (Part of Main Unit / UPC PCB)
When a new Floppy Disk Drive (FDD) is introduced (added or replaced) into the System,
CMOS setup must be completed as outlined in 8.3.5 CMOS Setup.  
1.  Ensure the power is off.  Disconnect any component cables connected to the UPC PCB.

Remove the three (3) screws holding the UPC board face plate (on front of Main Unit),
and pull out straight to remove the PCB.

2.  Verify that the FDD to be installed is either a TEAC Model FD-05HF or other compatible
3.5 inch, 1.44 MB, Notebook type drive.

3.  Install the drive into the designated location ("FDD1" Drive A: or "FDD2" Drive B: as shown
on the front of the UPC PCB face plate).  Connect the flat ribbon cable to the UPC PCB
connector labeled FDD1 or FDD2, as appropriate.

4.  Follow all safety precautions to reinstall the UPC PCB into the Main Unit.

5.  Perform 8.3.5 CMOS Setup. 

8.3.9 Axis Unit Replacement  (No Partial Replacement - Complete Unit Only)
When one Axis Unit is being replaced with another, it is important to verify that both Units are
the same Type.  (Refer to Section 2.4 Axis Unit and to the chart, below.)
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Note: Although "A" type Axis Units (AXIS-203A, for example) accomodate the same nutrunners as
their older style counterparts, they are not fully interchangeable.  REPLACE OLDER STYLE
AXIS UNITS WITH THE SAME, AND REPLACE THE "A" TYPE UNITS WITH OTHER "A"
TYPE UNITS.  If it is necessary to intermix older style Units with "A" type Units, contact FEC
INC. for guidance.

AXIS-210 / 205ADFT-502M4-S/O
AXIS-205 / 205ADFT-302M3-S/O
AXIS-205 / 205ADFT-202M3-S/O
AXIS-205 / 205ADFT-152M3-S/O
AXIS-205 / 205ADFT-132M3-S/O
AXIS-205 / 205ADFT-801M3-S/O
AXIS-205 / 205ADFT-601M3-S/O
AXIS-203 / 203ADFT-401M2-S/O
AXIS-203 / 203ADFT-401M1-S/O
AXIS-203 / 203ADFT-201M1-S/O
AXIS-203 / 203ADFT-101M1-S1/O1

AXIS UNITTOOL TYPE

1.  Verify the enclosure power is off.  Ensure all cables connected to the front of the Axis Unit
are clearly marked (for reconnection).

2.  Disconnect all cables from the front of the Unit.

3.  Loosen (do not remove) the four (4) screws that secure the Axis Unit to the back panel.
The upper bracket of the Axis Unit has two slotted holes, and the bottom bracket has two
open-ended slots.

4.  Lift up and out on the Axis Unit to remove.

5.  Verify the Axis Unit dip switches are set to the appropriate spindle number and ramp-up
time.  Refer to Section 4.9.

6.  Verify the Axis Units have the same configuration (hardware and software).

7.  Install the new Axis Unit in reverse order of removal.

8.  Apply power to the enclosure.  After approximately 30 seconds, the System will finalize the
Power On Self Test (POST) and the downloading of preset data, and the Axis Unit will
display the spindle number in accordance with the dip switch setting.
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8.3.10 Replace nutrunner (tool)
Do not attempt to replace a component of the tool - the tool must be replaced as a complete
assembly.  The tool type identification can be found on the identification tag affixed to the tool
and on the System [PREAMP EEPROM DATA] screen.

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.

1.  Verify all System power is off. 

2.  Ensure that the three (3) homerun cables are marked for reconnection, then disconnect
them from the tool.

3.  Ensure the spindle assembly is supported, and remove the two (2) bolts securing it to the
mounting plate.
WARNING:   These two (2) bolts also secure the nutrunner, with the two (2) bolts
removed in the next step.  Some tool models are very heavy.  Use precautions when
disconnecting, removing, and installing these components.

4.  The preamplifier is secured to the powerhead frame with two (2) screws.  When  possible,
it is more convenient to disconnect the preamp from the powerhead frame prior to
removing the nutrunner.
CAUTION:  The preamp is also connected to the nutrunner, and this connection
must not be subject to stress or shock which could cause damage and result in
inaccurate System output.  Do not allow any pull on the preamp cable.

5.  To remove the nutrunner, first verify the preamplifier removal status (Step 4, above).
Ensure the nutrunner is supported, and remove the two (2) remaining bolts (two of the four
were removed in Step 3).

6.  Follow all safety precautions to install an identical nutrunner/preamp assembly by
performing the removal procedure in reverse order.

8.3.11 Replace homerun cables
FEC INC. provides a spare set of homerun cables with each System.
1.  Verify all System power is off.

2.  Disconnect the damaged cable(s) from the nutrunner and the Axis Unit, and replace with
the spare cable(s).
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9.0  Alphabetical List of Abnormals

9-209.4.4Preset Data Abnormal

9-149.3.3Preset Spindle Does Not Exist

9-139.3.2Preamp EEPROM Read Abnormal

9-249.4.10Preamp EEPROM Read Abnormal  (Axis Code "A3")

9-169.3.7Parameter Set Abnormal

9-199.4.3Offset Check Abnormal

9-109.2.6No Upload Error

9-119.2.9No Statistics Data

9-219.4.6Motor Over Temperature Abnormal

9-49.1.2Keyboard Failure

9-289.5.1Input Error

9-269.4.13Input Power Over Abnormal

9-239.4.9Full Scale Torque Over Abnormal

9-99.2.4Fastening

9-69.1.7Failure To Fasten

9-219.4.5Encoder Angle Pulse Abnormal

9-119.2.8EEPROM Write Error

9-259.4.12Dual Port RAM Abnormal

9-59.1.5DOS Boot Failure

9-289.5.2Data Error

9-59.1.4CRT Failure

9-149.3.4Controller EEPROM Write Abnormal

9-179.3.9Console Dual Port Ram Abnormal

9-49.1.1Communications I/F Abnormal

9-129.2.11Communication Time Over

9-89.2.1Command Error

9-49.1.3CMOS Power On Self-Test (POST) Failure

9-199.4.2Cal Check Abnormal

9-69.1.6Bad or Missing Command Interpreter

9-279.4.16Axis Unit Lockout

9-299.6Axis Unit Display Codes

PAGE  #SECTION  #MONITOR (CRT) DISPLAY "ABNORMAL"
MESSAGE
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9-189.4.1Zero Check Abnormal

9-99.2.5Upload Error

9-249.4.11Tool Type Mismatch Abnormal

9-229.4.7Tool Not Connected Abnormal

9-169.3.8System Configuration Set Abnormal

9-89.2.2Sub Command Error

9-139.3.1Spindle Dual Port Ram Abnormal

9-159.3.6Spindle Communication I/F Abnormal

9-109.2.7Spindle Download Error

9-229.4.8Servo Alarm

9-269.4.15Servo Type Abnormal

9-269.4.14Servo I/F Power Supply Abnormal

9-159.3.5Selected Sequence Does Not Exist

9-119.2.10Run Mode

9-99.2.3Presetting Error

PAGE  #SECTION  #MONITOR (CRT) DISPLAY "ABNORMAL"
MESSAGE
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 9.1 Power on Abnormal              

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.

 9.1.1 Communications I/F Abnormal           
<ERROR DESCRIPTION>                                                   
The FC386 PCB did not communicate properly with the Multi PCB during the power on
initialization of the System.                     
                                                                      
<CHECK ITEM>                                                          
1.  Turn off the power. Remove the FC386 PCB and the Multi PCB, and verify they have

compatible software. This may be of concern if one of the boards has been replaced.

2.  Verify correct installation of all removable IC chips on both the FC386 and MULTI PCBs.
Verify that the FC386 PCB battery is properly installed, and less than three (3) years old.

3.  Reinstall the FC386 and Multi PCBs. Ensure that the boards are properly seated.

4.  Verify that the Main Unit is not located near any strong electrical or magnetic fields.

5.  Verify the Main Unit input voltage is within specifications and the power cable is properly
connected.                                                                                

6.  Turn on the power.  If the Abnormal is not corrected, replace the Multi PCB.  (Refer to
Section 8.3)                                                                     

7.  If the problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

8.  If the problem persists, replace the entire Main Unit.  (Refer to Section 8.3)

 9.1.2 Keyboard Failure             
<ERROR DESCRIPTION>                                                   
The FC386 PCB did not communicate properly with the keypad during System power on. 
                                                                      
<CHECK ITEM>                                                          
1.  Ensure that the keypad is properly connected.

2.  Replace the keypad with one that is known to be good.

3.  Turn off the power.  Remove the FC386 PCB.  Verify correct installation of all removable
IC chips on the FC386 PCB.  Verify that the FC386 PCB battery is properly installed, and
less than three (3) years old.

4.  Reinstall  the FC386 PCB.  Ensure that the circuit board is properly seated.

5.  Turn on the power.  If problem persists, replace the FC386 PCB.  (Refer to Section 8.3)

9.1.3 CMOS Power on Self-test (POST) Failure 
<ERROR DESCRIPTION>                                                   
Several different types of failures may occur during the System's Power On Self-Test (POST),
but the Check Items are the same for each.  This type of failure will occur when the System's
physical configuration is not compatible with the CMOS configuration.
                         
<CHECK ITEM>                                                          
1.  Turn off the power.  Remove the FC386 PCB.  Verify correct installation of all removable

IC chips on the FC386 PCB.  Verify that the FC386 PCB battery is properly installed, and
less than three (3) years old.

2.  Reinstall the FC386 PCB.  Ensure that the circuit board is properly seated.
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3.  Ensure that there are no active PLC inputs during the POST.

4.  Turn on the power. If the problem persists, perform CMOS Setup.  (Refer to Section 8.3)

5.  If the problem still exists, replace the affected component (hard drive, floppy drive, etc.)
(Refer to Section 8.3)

6.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

7.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.1.4 CRT Failure             
<ERROR DESCRIPTION>                                                   
The CRT display is not displaying anything during and after System initialization.
           
<CHECK ITEM>                                                          
1.  Depress any key on the keypad to ensure that the screen saver is not active.

2.  Verify that the CRT power on switch is in the ON position.

3.  Verify that the CRT, input power, and Main Unit VGA output connections are correct.

4.  If the problem still exists, turn off power. Remove the FC386 PCB, and verify correct
installation of all removable IC chips on the FC386 PCB.  Verify that the FC386 PCB
battery is properly installed, and less than three (3) years old.

5.  Reinstall the FC386 PCB.  Ensure that the circuit board is properly seated.

6.  Ensure that there are no active PLC inputs during the POST.

7.  Turn on the power.  If the problem still exists, perform CMOS Setup and verify the display
type.  (Refer to Section 8.3)

8.   If problem still exists, replace the CRT.

9.   If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.1.5 DOS boot Failure             
<ERROR DESCRIPTION>                                                   
The System did not find the required files necessary to initialize the Disk Operating System
(DOS).   

The screen displays : Can't find any system files
Insert a Boot disk in A:
Then press Ctrl/Alt/Del...

The System operates from an RDISK card located on the FC386 board. EPROMs located on
this card contain the System operating files.
                                                                      
<CHECK ITEM>                                                          
1.  Turn off the power.  Remove the FC386 PCB.  Verify correct installation of all removable

IC chips on the FC386 PCB and the associated RDISK daughter board.  Verify that the
FC386 PCB battery is properly installed, and less than three (3) years old.

2.  Reinstall the FC386 PCB.  Ensure that the board is properly seated.

3.  Turn on the power.  If the problem still exists, replace the FC386 PCB and the associated
RDISK daughter board.  (Refer to Section 8.3)          

4.  If the problem persists, replace the entire Main Unit.  (Refer to Section 8.3) 
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9.1.6 Bad or Missing Command Interpreter             
<ERROR DESCRIPTION>                                                   
The System did not find the required files on Drive C: necessary to initialize the Disk
Operating System (DOS).   

The screen displays : Bad or missing command interpreter

The System operates from the RDISK daughter board located on the FC386 PCB.  EPROMS
located on the RDISK board contain the System operating files.  From this board, the System
looks to Drive C: for the file #OPTION1.SYS.   If the file is not found, this error will occur.
                                                                      
<CHECK ITEM>                         
1.  Verify that power is off, and disconnect any component cables connected to the FC386

PCB.  Remove the two (2) screws holding the FC386 PCB face plate (on front of the Main
Unit), and pull out straight to remove the PCB.

2.  Locate the RDISK daughter board installed at the approximate center of the FC386 PCB.
Remove the two (2) screws from the RDISK daughter board that are connecting it to the
FC386 PCB.  Reinstall the FC386 PCB (without the RDISK daughter board) to enable
System boot-up from Drive A: (FDD1).

3.  Insert the disk containing the file "#OPTION1.SYS" into the Drive A:, and copy the file
(A:COPY #OPTION1.SYS) into the Drive C: root directory.  This file redirects the boot
sequence to the RDISK daughter board on the FC386 PCB (logical Drive D:).  The file
contains the following: SHELL=D:\COMMAND.COM D:\ /P /E:512. After the file is
copied to Drive C:, remove the disk from Drive A:

4.  Remove the FC386 from the Main Unit.  Reinstall the RDISK daughter board onto the      
FC386 PCB with two (2) screws, then reinstall the FC386 PCB into the Main Unit.

5.  Verify there are no disks in Drive A: and reconnect any cables removed in Step 1.

6.  Power up the System.  The System should now boot from the RDISK board (D:) directly
into the AFC1200 program.

7.  If problem still exists, turn off power.  Remove the FC386 PCB, and verify correct
installation of all removable IC chips on the FC386 PCB and the associated RDISK
daughter board.  Verify that the FC386 PCB battery is properly installed, and less than
three (3) years old.

8.  Reinstall the FC386 PCB.  Ensure that the circuit board is properly seated.

9.  Turn on the power.  If problem still exists, replace the FC386 PCB and the associated
RDISK daughter board.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

 9.1.7 Failure to Fasten            
<ERROR DESCRIPTION>                                                   
The System power on initialization is completed, but the System is not responding to fastening
commands from the station control.                      

<CHECK ITEM>                                                          
1.  Check for Abnormal indicators or messages.  If an Abnormal is present, then reference the

appropriate Section of Chapter 9, correct the Abnormal, and attemp to fasten again.

2.  Verify that the Axis Units are set to the NORMAL mode.  If they are set to IN BYPASS,
they will not respond to input signals.

3.  Verify that the READY message appears in the upper right hand display of the Fastening
Data screen.   If the STOP message appears, it indicates that the Main Controller Unit

Chapter 9:  Troubleshooting User Console Version A3.53

Page 9-6



��������

STOP input signal (normally closed) is not being received from the PLC, and the System
will not operate.  Determine the cause of the problem, and take appropriate action.

4.  If the READY message is present and the problem still exists, attempt to operate the
System from the manual control pushbuttons on the front of the Main Unit.  If the System
functions normally with the manual controls,  then the problem may be located in either the
station control or the Multi board input circuits. Verify station control signal outputs.

5.  Check the Main Unit input voltage and power cable connection.      

6.  If the problem still exists, turn off the power.  Remove the Multi PCB, and verify correct
installation of all removable IC chips on the Multi board.

7.  Reinstall the Multi PCB.  Ensure that the circuit board is properly seated.

8.  Turn on the power. If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If the problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)
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9.2 Communication Abnormal 

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.

9.2.1 Command Error
<ERROR DESCRIPTION>                                                   
A command has been transferred to the MULTI board that is either not recognized or is
impossible to respond to due to the machine configuration.   Example:  Data request for a
spindle that is not connected.                              
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION Screen matches the physical machine

configuration.

2.  Turn off power.  Remove the FC386 and Multi PCBs,  verify compatibility of software
between the two (2) circuit boards.  This may be of concern if boards have been
previously replaced.

3.  Verify correct installation of all removable IC chips on both the FC386 and MULTI PCBs.

4.  Reinstall the FC386 and Multi PCBs. Ensure that the circuit boards are properly seated.

5.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

6.  Check Main Unit input voltage and power cable connection.

7.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB. (Refer to Section 8.3)

9.  If problem still exists, replace the entire Main Unit. (Refer to Section 8.3)

9.2.2 Sub Command Error                                                
<ERROR DESCRIPTION>                                                   
A command has been transferred to the MULTI board that is either not recognized or is
impossible to respond to due to the machine configuration.   Example:  Data request for a
spindle that is not connected.                              
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION Screen matches the physical machine

configuration.

2.  Turn off the power.  Remove the FC386 and Multi PCBs,  verify compatibility of software
between the two (2) circuit boards.  This may be of concern if boards have been replaced.

3.  Verify correct installation of all removable IC chips on both the  FC386 and Multi PCBs.

4.  Reinstall the FC386 and Multi PCBs.  Ensure that the circuit boards are properly seated.

5.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

6.  Check Main Unit input voltage and power cable connection.

7.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.2.3 Presetting Error
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<ERROR DESCRIPTION>                                                   
A command has been transferred to the MULTI board that is either not recognized or is
impossible to respond to due to the machine configuration. Example:  Invalid/out of range
preset data for the configured equipment.                              
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Reenter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Turn off power. Remove the FC386 and Multi PCBs,  and verify compatibility of the
software between the two (2) circuit boards.  This may be of concern if boards have been
replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Check Main Unit input voltage and power cable connection.

8.  Turn on the power. If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)  
 

9.2.4 Fastening Error
<ERROR DESCRIPTION>                                                   
AN attempt was made to change the pREset data during the fastening process.          
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the Machine is not busy performing a fastening cycle.

2.  Place the RUN / PROGRAM switch into the PROGRAM position.  Enter the desired data,
then place the switch back into the RUN position.

3.  If problem still exists, turn off power.  Remove the FC386 and Multi PCBs, and verify
compatibility of software between the two (2) circuit boards.  This may be of concern if
boards have been previously replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)     

9.2.5 Upload Error
<ERROR DESCRIPTION>                                                   
Fastening has not been performed, or the data that has been collected cannot be processed.
                           
<CHECK ITEMS>                                                         
1.  A minimum of 7 fastening cycles are required for the statistical analysis data calculation.

2.  The System must be cycled at least one time for a fastening torque curve to be displayed

Chapter 9: Troubleshooting User Console Version A3.53

Page 9-9



��������

3.  If problem still exists, turn off power.  Remove the FC386 and Multi PCBs, and verify
compatibility of software between the two (2) circuit boards.  This may be of concern if
boards have been previously replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Turn on the power. If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)                               

9.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)                             
 

9.2.6 No Upload Data
<ERROR DESCRIPTION>                                                   
Specified data does not exist for selected screen, or the FC386 board cannot access it from
the Multi board.                     
                                                                      
<CHECK ITEMS>                                                         
1.  Enter the preset data required for the specified screen.  

2.  If problem still exists, turn off power.  Remove the FC386 and Multi PCBs,  and verify
compatibility of software between the two (2) circuit boards.  This may be of concern if a
board has been replaced.

3.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

4.  Reinstall  the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

5.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

6.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

7.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.2.7 Spindle Download Error
<ERROR DESCRIPTION>                                                   
Preset Data was not downloaded during communication between the Multi PCB and the Axis
Unit.
                                                                      
<CHECK ITEMS>                                                         
1.  Enter the Preset Data required for the specified screen.

2.  If problem still exists, turn off power.  Remove the FC386 and Multi PCBs, and verify
compatibility of software between the two (2) circuit boards.  This may be of concern if a
board has been replaced.

3.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

4.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

5.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

6.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

7.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3) 
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9.2.8 EEPROM Write Error
<ERROR DESCRIPTION>                                                   
Data write error occurred while attempting to write to the Multi PCB EEPROM.                          
                                                                   
<CHECK ITEMS>                                                         
1.  Enter the preset data required for the specified screen.  

2.  If problem still exists, turn off power.  Remove the FC386 and Multi PCBs, and verify
compatibility of software between the two (2) circuit boards. This may be of concern if
boards have been replaced.

3.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

4.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

5.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

6.  Turn on the power.  If problem persists, replace the Multi PCB. (Refer to Section 8.3)

7.  If problem still exists, replace the FC386 PCB. (Refer to Section 8.3)

8.  If problem still exists, replace the entire Main Unit. (Refer to Section 8.3)                         

9.2.9 No Statistics Data
<ERROR DESCRIPTION>                                                   
Statistic analysis cannot proceed because of a lack of fastening data. 
                                                                      
<CHECK ITEMS>                                                         
1.  A minimum of 7 fastening cycles are required for the statistical analysis data calculation.

2.  The System must be cycled at least one time for a fastening torque curve to be displayed.

3.  If the problem still exists, turn off power.  Remove the FC386 and Multi PCBs, and verify
compatibility of the software between the two (2) circuit boards.  This may be of concern if
boards have been replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.2.10 Run Mode
<ERROR DESCRIPTION>                                                   
Data presets and changes cannot be made with the System operating in the RUN mode.         
                                             
<CHECK ITEMS>                                                         
1.  Verify that the Machine is not busy performing a fastening cycle.

2.  Place the RUN / PROGRAM switch into the PROGRAM position.  Enter the desired data,
then place the switch back into the RUN position.

3.  If problem still exists, turn off power. Remove the FC386 and Multi PCBs,  and verify
compatibility of software between the two (2) circuit boards.  This may be of concern if
boards have been replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.
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5.  Reinstall  the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.2.11 Communication Time Over
<ERROR DESCRIPTION>                                                   
Communication error occurred between the FC386 PCB and Multi PCB.  The Multi PCB failed
to respond to the FC386 PCB.
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION Screen matches the physical configuration.

2.  Turn off power. Remove the FC386 and Multi PCBs, verify compatibility of software
between the two (2) boards.  This may be of concern if boards have been replaced.

3.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

4.  reinstall the FC386 and Multi PCBs.  Ensure that the circuit boards are properly seated.

5.  ensure that the Main Unit is not located near any strong electrical or magnetic fields.

6.  Check Main Unit input voltage and power cable connection.

7.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3) 
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9.3 Controller Error

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM
  COMPONENTS WITH POWER APPLIED.

                                      

9.3.1 Spindle Dual Port RAM Abnormal 
<ERROR DESCRIPTION>                                                   
An Axis Unit Dual Port RAM Error occurred while attempting communications between the
Axis Unit and the Main Unit.   
                                                                      
<CHECK ITEMS>                                                         
1.  Check the connected Axis Units for indications of abnormality. A locked-up display, an

illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit. If all Axis Units appear to be functional, the problem is likely to
be found in another System component. Use the Axis Unit (if applicable) connected
directly to the Main Unit ribbon cable to perform the following inspections.

2.  Turn off the power and verify the communication bus ribbon cable is in good condition and
is properly connected to both the Main Unit and the Axis Unit.

3.  Remove the Main Unit Multi PCB, and verify the software is compatible with the Axis Unit
PCB. This may be of concern if a component has been replaced.

4.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.

5.  Reinstall the Multi and Axis Unit PCBs, as necessary.  Ensure that the boards are properly
seated.

6.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

7.  Verify correct input voltages and ensure the power cables are properly connected.    

8.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the affected AXIS UNit (if applicable).  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.3.2 Preamp EEPROM Read Abnormal 
<ERROR DESCRIPTION>                                                   
Data error detected in the tool EEPROM information.                   
                                                                      
<CHECK ITEMS>                                                         
1.  Check the connected Axis Units for indications of abnormality. A locked-up display, an

illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit. If all Axis Units appear to be functional, the problem is likely to
be found in another System component.  Use the Axis Unit (if applicable) connected
directly to the Main Unit ribbon cable to perform the following inspections.

2.  Turn off the power and verify the communication bus ribbon cable is in good condition and
is properly connected to both the Main Unit and the Axis Unit.

3.  Verify the homerun cable is in good condition and is properly connected to both the Axis
Unit and the tool (preamp / sensor).

4.  Remove the Main Unit Multi PCB, and verify the software is compatible with the Axis Unit
PCB.  This may be of concern if a component has been replaced.

5.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.
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6.  Reinstall the Multi and Axis Unit PCBs, as necessary.  Ensure that the boards are properly
seated.

7.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

8.  Verify correct input voltages and ensure the power cables are properly connected.

9.  Turn on the power.  If problem still exists, exchange the tool cables with a known good set.
 A spare set of cables is normally provided with each System.

10.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)

11.  If problem still exists, replace the affected AXIS UNit.  (Refer to Section 8.3)

12.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

13.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)        

9.3.3 Preset Spindle does not exist
<ERROR DESCRIPTION>                                                   
The System Preset spindle number does not match the connected Axis Unit's spindle number
dip switch setting.

<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Turn off the power. Remove the FC386 and Multi PCBs from the Main Unit, and verify
compatibility of software between the two (2) circuit boards. This may be of concern if a
board has been replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Check Main Unit input voltage and power cable connection.

8.  Check the Axis Unit input voltage (3-pHASE) and power cable connection.

9.  Verify the Axis Unit dip switch setup.  (Refer to Section 4.9)

10.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

11.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)  

9.3.4 CONTROLLER EEPROM WRITE ABNORMAL                                 
<ERROR DESCRIPTION>                                                   
Data write error occurred while communicating to the Multi PCB EEPROM.
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Turn off the power.  Remove the FC386 and Multi PCBs, and verify compatibility of
software between the two (2) circuit boards.  This may be of concern if a board has been
previously replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.
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5.  Reinstall  the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Check Main Unit input voltage and power cable connection.

8.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.3.5 Selected Sequence does not exist
<ERROR DESCRIPTION>                                                   
Sequence programs selected by an external device (PLC, etc.) are not  properly entered.         
                                                                  
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Verify the sequence numbers available (presets) and ensure a valid sequence number is
being output to the Main Controller.

4.  Turn off the power.  Remove the FC386 and Multi PCBs, and verify the compatibility of
their software.  This may be of concern if boards have been replaced.

5.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

6.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated. 

7.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

8.  Turn on the power.  If problem persists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.3.6 Spindle Communication Abnormal
<ERROR DESCRIPTION>                                                   
Communication function failed between the Axis Unit and Main Unit.    
                                                                      

<CHECK ITEMS>                                                         
1.  Check the connected Axis Units for indications of abnormality. A locked-up display, an

illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit.  If all Axis Units appear to be functional, the problem is likely to
be found in another System component. Use the Axis Unit (if applicable) connected
directly to the Main Unit ribbon cable to perform the following inspections.  

2.  Turn off the power and verify the communication bus ribbon cable is in good condition and
is properly connected to both the Main Unit and the Axis Unit.

3.  Remove the Main Unit Multi PCB, and verify the software is compatible with the Axis Unit
PCB. This may be of concern if a component has been replaced.

4.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.

5.  Reinstall the Multi and Axis Unit PCBs, as necessary.  Ensure that the boards are properly
seated.

6.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.
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7.  Verify input voltages and ensure the power cables are properly connected.

8.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3) 

9.  If problem still exists, replace the affected AXIS UNit.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.3.7 Parameter Set Abnormal
<ERROR DESCRIPTION>                                                   
Presets for fastening are incorrectly set up.                     
                                                                      

<CHECK ITEMS>
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Turn off the power.  Remove the FC386 and Multi PCBs, and verify compatibility of
software between the two (2) circuit boards.  This may be of concern if a board has been
replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall  the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Verify the Main Unit input voltage and ensure the power cable is properly connected.

8.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.3.8 SYSTEM CONFIGuration SET ABNORMAL 
<ERROR DESCRIPTION>                                                   
System Configuration is incorrectly set up.                                   
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Turn off the power.  Remove the FC386 and Multi PCBs, and verify compatibility of
software between the two (2) circuit boards.  This may be of concern if a board has been
replaced.

4.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

5.  Reinstall  the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

7.  Verify the Main Unit input voltage and ensure the power cable is properly connected.

8.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)
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9.3.9 Console Dual Port Abnormal
<ERROR DESCRIPTION>                                                   
Multi PCB Dual Port error between the FC386 and Multi PCB.                       
                                                                      
<CHECK ITEMS>                                                         
1.  Turn off the power.  Remove the FC386 and Multi PCBs, and verify compatibility of

software between the two (2) circuit boards.  This may be of concern if a board has been
replaced.

2.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

3.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

4.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

5.  Verify the Main Unit input voltage and ensure the power cable is properly connected.

6.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

7.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

8.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)
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9.4 Axis Unit Abnormal

WARNING:  DO NOT CONNECT OR DISCONNECT CABLES OR OTHER SYSTEM   
COMPONENTS WITH POWER APPLIED.

NOTE: Whenever an Abnormal condition occurs related to the Axis Unit, the Axis Unit
Abnormal displays must be checked for any related Axis Unit display codes. Refer to
Section 9.6.1 prior to performing any corrective maintenance.

9.4.1 Zero Check Abnormal  ( Axis Unit display code "A1" )
<ERROR DESCRIPTION>                                                   
The Zero level of the tool transducer is outside the acceptable limits.  The following table
details the limits of the check for various equipment conditions.

If the Zero level check is not sequence-initiated, the
System will still perform a Zero level self-check at the
beginning of each fastening cycle.  In this case the
Zero level must be within ± 0.250 VDC of the value
detected during power on of the equipment.

Zero level check while the Zero Check
function is not enabled via the sequence
program. Performed at the beginning of
each fastening cycle. 

The Zero level during a sequence-initiated Zero check
must be within ± 0.125 VDC of the value detected
during power on of the equipment. 

Zero level check while the Zero Check
function is enabled via the sequence
program. Performed at the beginning of
each fastening cycle. 

The Zero level during a PLC-initiated self-check must
be within ± 0.125 VDC of the value detected during
power on of the equipment. 

Zero level check while the PLC Self-
Check input is enabled, or the Main Unit
Manual RESET is activated.

Zero level must be between -2 VDC and +2 VDC.
The detected value is loaded into memory for
comparison during other Zero level checks.

Zero level check at power on.

<CHECK ITEMS>
1.  Verify that the tool is properly secured to the mounting plate, and that there are no signs of

stress or misalignment. Ensure that there is no tool movement while the self-check is
being performed.

2.  Turn off the power. Verify the homerun (sensor) cable is in good condition and is properly
connected to the Axis Unit and the tool (preamp).

3.  Ensure that the Main Unit and the Axis Unit are not located near any strong electrical or
magnetic fields.

4.   Verify the Axis Unit input voltage and ensure that the power cable is properly connected.

5.  Turn on the power.  If problem still exists, replace the tool (homerun) cables with a known
good set.  A spare set of cables is normally provided with each system.

6.  If problem still exists, replace the affected tool. (Refer to Section 8.3)

7.  If problem still exists, replace the affected Axis Unit. (Refer to Section 8.3)
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9.4.2 Cal Check Abnormal  (Axis Unit display code "A1")

<ERROR DESCRIPTION>                                                   
The Calibration (Cal) level of the tool transducer is outside of the acceptable limits.  The
following table details the limits of the check for various equipment conditions.

If the Cal level is not sequence-initiated, the System
will not perform a Cal level self-check at the beginning
of each fastening cycle.  

Cal level check while the Cal Check
function is not enabled via the
sequence program.   

The Cal level during a sequence-initiated self-check
must be within ± 0.075 VDC (3% of 2.5 VDC) of the
value read from the tool EEPROM. 

Cal level check while the Cal Check
function is enabled via the sequence
program.  Performed at the beginning of
each fastening cycle. 

The Cal level during a PLC-initiated self-check must
be within ± 0.075 VDC (3% of 2.5 VDC) of the value
read from the tool EEPROM.    

Cal level check while the PLC Self-
Check input is enabled or the Main Unit
Manual CAL is activated.

The Cal level must be within ± 0.075 VDC (3% of 
2.5 VDC) of the value read from the tool EEPROM.   

Cal level check at power on.

                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the tool is properly secured to the mounting plate, and that there are no signs of

stress or misalignment.  Ensure that there is no tool movement while the self-check is
being performed.

2.  Turn off the power.  Verify the homerun cables are in good condition and are properly
connected to the Axis Unit and the tool.

3.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

4.   Verify the Axis Unit input voltage and ensure that the power cable is properly connected.

5.  Turn on the power.  If problem still exists, replace the tool cables with a known good set.
A spare set of cables is normally provided with each System. 

6.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)

7.  If problem still exists, replace the affected AXIS UNit.  (Refer to Section 8.3)   

 9.4.3 Offset Check Abnormal  (Axis Unit display code "A2")
<ERROR DESCRIPTION>                                                   
The Offset (torque level) Check of the tool is outside of the acceptable limits. The following
table details the limits of the check for various equipment conditions.
     

If the Offset torque check is not sequence-initiated,
the System will not perform an Offset torque check at
the beginning of each fastening cycle.  

Offset torque check while the Offset
Check function is not enabled via the
sequence program.   

The Offset torque level during a sequence-initiated
self-check must be less than 12% of the full scale
value of the tool. 

Offset torque check while the Offset
Check function is enabled via the
sequence program.   Performed at the
beginning of each fastening cycle. 

The Offset torque level during a PLC initiated self
check must be less than 12% of the full scale value of
the tool.    

Offset torque level check while the PLC
Offset Check input is enabled.

<CHECK ITEMS>                                                         
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1.  Verify that the tool is properly secured to the mounting plate, and that there are no signs of
stress or misalignment.  Ensure that the socket is not engaged on a fastener and that
there is no tool movement while the self-check is being performed.

2.  CHECk the spindle assembly to verify there are no worn bearings, and ensure there is no
binding or excessive prevailing torque.

3.  Turn off the power.  Verify the homerun cables are in good condition and are properly
connected to the Axis Unit and the tool.

4.  ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

5.  Verify the Axis Unit input voltage and ensure that the power cable is properly connected.

6.  Turn on the power.  If problem still exists, replace the tool cables with a known good set.
A spare set of cables is normally provided with each System.

7.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)

8.  If problem still exists, replace the affected AXIS UNit.  (Refer to Section 8.3)

9.4.4 Preset Data Abnormal  (Axis Unit display code "A9")
<ERROR DESCRIPTION>                                                   
The preset data for fastening is incorrectly set up.                     

 <CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Check the connected Axis Units for indications of abnormality.   A locked-up display, an
illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit.  If all Axis Units appear to be functional, the problem is likely to
be found in another System component (Refer to Step 4).  If some Axis Units appear to be
funtional, use an affected (abnormal) Axis Unit to perform the following inspections,
beginning with Step 12.

4.  If all Axis Units appear to be affected, turn off the power.  Remove the FC386 and Multi
PCBs from the Main Unit, and verify compatibility of software between the two (2) circuit
boards.  This may be of concern if a board has been previously replaced.

5.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

6.  Reinstall the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

7.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

8.  Verify the Main Unit input voltage and ensure that the power cable is properly connected.

9.  Turn on the main power.  If problem still exists, replace the Multi PCB.  (Refer to Section
8.3)

10.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

11.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

12.  If the problem only affects one or some of the spindles (Axis Units), remove an
affected Axis Unit PCB and the Main Unit Multi PCB.  Verify compatibility of software
between the two (2) Units.  This may be of concern if a board or Unit has been replaced.

13.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.

14.  Reinstall the Axis Unit and Multi PCBs.  Ensure that the boards are properly seated.

15.  Ensure that the Main Unit and Axis Unit(s) are not located near any strong electrical or    
magnetic fields.
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16.  Verify the Axis Unit input voltage and ensure the power cable is properly connected.

17.  Turn on the power. If problem still exists, replace the affected Axis Unit(s). (Refer to
Section 8.3)    

9.4.5 Encoder Angle Pulse Abn. (Axis Unit display codes "A5, d0, d2, d7")
<ERROR DESCRIPTION>                                                  
An angle signal is not being received while the motor is supposed to be turning. When this
error message is displayed on the CRT, the affected Axis Unit display should be checked for
an Abnormal code. Refer to Section 9.6 for more information regarding this failure type.

<CHECK ITEMS>                                                         
1.  Check the SET PARAMETER screens and verify that the settings do not result in a Duty

Cycle higher than 50%, and that the resultant Cycle Time is not less than 12 seconds.

2.  Check the connected Axis Units for any abnormal indications. If all spindles appear to be
affected, the problem is likely to be found in another System component.

3.  If the problem appears to be a common fault, verify correct input power to the Axis Units.

4.  if the problem only affects a single spindle, perform an encoder test procedure as provided
in Section 8.2.2.

5.  If the encoder test identifies a problem, exchange the tool, cables and/or the Axis Unit until
the cause of the problem is identified.

6.  If the encoder test does not identify a problem, verify the Axis Unit input voltage and
ensure that the power cable is properly connected.

7.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

8.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)

    9.4.6  Motor Over Temperature Abnormal (Axis Unit display code "d4")
<ERROR DESCRIPTION>                                                   
Motor temperature is out of limit.  When this error occurs, the motor must cool down before
re-starting.
                                                                                                         
<CHECK ITEMS>                                                         
1.  Check the SET PARAMETER screens and verify that the settings do not result in a Duty

Cycle higher than 50%, and that the resultant Cycle Time is not less than 12 seconds.

2.  Check the connected Axis Units for any abnormal indications.   If all spindles appear to be
affected, the problem is likely to be found in another System component.

3.  If the problem appears to be a common fault, verify correct input power to the Axis Units. 

4.  If the problem only affects a single spindle,  check the affected spindle for binding and
excessive prevailing torque.  If either condition is found, isolate and correct the cause.

5.  If no binding or excessive prevailing torque is found, verify correct Axis Unit input voltage
and ensure that the power cable is properly connected.

6.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)

7.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

9.4.7 Tool Not Connected Abnormal  (Axis Unit display code "A3") 
<ERROR DESCRIPTION>                                                  
No connection is detected between the Axis Unit and the tool (Preamp).
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<CHECK ITEMS>                                                         
1.  Check the connected Axis Units for any abnormal indications. If all spindles appear to be

affected,  the problem may be a result of some common item.

2.  If the problem appears to be a common fault, verify correct input power to the Axis Units.

3.  Turn off the power.  Verify that the homerun cables are in good condition and are properly
connected to the Axis Unit and the tool.

4.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

5.  If the problem only affects a single spindle, verify correct Axis Unit input voltage and
ensure that the power cable is properly connected.

6.  Turn on the power.  If problem still exists, exchange the tool cables with a known good set.
 A spare set of cables is normally provided with each system. 

7.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)

8.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

9.4.8 Servo Alarm (Axis Unit display code "d0, d1, d3, d7")
<ERROR DESCRIPTION>
An error has been detected in the Servo Drive portion of the Axis Unit.  When this error
message is displayed on the CRT, the affected Axis Unit display should be checked for an
Abnormal code. Refer to Section 9.6 for more information regarding this failure type.

D3 - Servo Overtemp 

<CHECK ITEMS>                                                         
1.  Check the SET PARAMETER screens and verify that the settings do not result in a Duty

Cycle higher than 50%, and that the resultant Cycle Time is not less than 12 seconds.

2.  Check the connected Axis Units for any abnormal indications.  If all spindles appear to be
affected, the problem is likely to be found in another System component.

3.  If the problem appears to be a common fault, verify correct input power to the Axis Units.

4.  if the problem only affects a single spindle,  check the affected spindle for binding and
excessive prevailing torque.  If either condition is found, isolate and correct the cause.

5.  If no binding or excessive prevailing torque is found, verify correct Axis Unit input voltage
and ensure that the power cable is properly connected.

6.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

7.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)
Note: Abnormal will not clear until the affected Unit cools down

D0 - Encoder Connection 

<CHECK ITEMS>                                                         
1.  Check the connected Axis Units for any abnormal indications.   If all spindles appear to be

affected, the problem may be a result of some common item.

2.  If the problem appears to be a common fault, verify correct input power to the Axis Units.
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3.  if the problem only affects a single spindle, perform an encoder test procedure as provided
in Section 8.2.2.

4.  If the encoder test identifies a problem, then exchange the tool, cables, and/or the Axis
Unit until the cause of the problem is identified.

5.  If the encoder test does not identify a problem, verify the Axis Unit input voltage and
ensure that the power cable is properly connected.

6.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

7.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)
Note: Abnormal will not clear until the problem is corrected

D1 - Tool/Servo Mismatch  

<Check Items>
1.  Verify the correct tool is being used for the application (Refer to Section 2.5).

2.  Determine which Axis Unit type is required to operate the tool (Refer to Section 2.4).

3.  Replace components as required.
Note: Abnormal will clear when when the tool and axis unit are properly matched.

D7 - overload 

<CHECK ITEMS>                                                         
1.  Check the SET PARAMETER screens and verify that the settings do not result in a Duty

Cycle higher than 50%, and that the resultant Cycle Time is not less than 12 seconds.

2.  Check the connected Axis Units for any abnormal indications.   If all spindles appear to be
affected, the problem is likely to be found in another System component.

3.  If the problem appears to be a common fault, verify correct input power to the Axis Units.

4.  If the problem only affects a single spindle,  check the affected spindle for binding and
excessive prevailing torque.  If either condition is found, isolate and correct the cause.

5.  If no binding or excessive prevailing torque is found, verify correct Axis Unit input voltage
and ensure that the power cable is properly connected. 

6.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

7.  If problem still exists, replace the affected tool.  (Refer to Section 8.3)
Note: Abnormal will clear after depressing the reset button.

9.4.9 Full Scale Torque Over Abnormal (Axis Unit display code "A1") 
<ERROR DESCRIPTION>                                                   
Measured torque exceeded Full Scale (Calibration) torque.          

<CHECK ITEMS>                                                         
1.  Verify that the tool is properly secured to the mounting plate, and that there are no signs of

stress or misalignment.  Ensure that there is no tool movement while the self-check is
being performed.

2.  Turn off the power.Verify that the homerun cables are in good condition and are properly
connected to the Axis Unit and the tool.

3.  Ensure that the Axis Unit is not located near any strong electrical or magnetic fields.

4.  Verify Axis Unit input voltage and ensure the power cables are properly connected.

5.  Turn on the power.  If problem still exists, exchange the tool cables with a known good set.
 A spare set of cables is normally provided with each System.
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6.  If problem still exists, replace the affected tool. (Refer to Section 8.3)

7.  If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)

9.4.10 Preamp EEPROM Read Abnormal (Axis Unit display code "A3")
<ERROR DESCRIPTION>                                                   
Data error has been detected in the tool EEPROM information.                   
                                                                      
<CHECK ITEMS>                                                         
1.  Turn off the power and verify the communication bus ribbon cable is in good condition and

is properly connected to both the Main Unit and the AXIS UNIT.

2.  Verify that the homerun cables are in good condition and are properly connected to the
Axis Unit and the tool.

3.  Remove the Main Unit Multi PCB, and verify the software is compatible with the Axis Unit
PCB.  This may be of concern if a component has been replaced.

4.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.

5.  Reinstall the Multi and Axis Unit PCBs, as necessary. Ensure that the circuit boards are
properly seated.

6.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

7.  Verify correct input voltages and ensure all power cables are properly connected.

8.  Turn on the power.  If problem still exists, exchange the tool cables with a known good set.
 A spare set of cables is normally provided with each System.

9.  If problem still exists, replace the affected tool. (Refer to Section 8.3)

10.  If problem still exists, replace the affected Axis Unit. (Refer to Section 8.3)

9.4.11 Tool Type Mismatch Abnormal (Axis Unit display code "A3")
<ERROR DESCRIPTION>                                                   
Preset tool type and connected tool type are mismatched.             
                                                                      
<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER Screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Check the connected Axis Units for indications of abnormality.   A locked-up display, an
illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit.  If all Axis Units appear to be functional, the problem is likely to
be found in another System component (Refer to Step 4).  If some Axis Units appear to be
funtional, use an affected (abnormal) Axis Unit to perform the following inspections,
beginning with Step 12.

4.  If all Axis Units appear to be affected, turn off the power.  Remove the FC386 and Multi
PCBs, and verify compatibility of software between the two (2) circuit boards.   This may
be of concern if a board has been replaced.

5.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

6.  Reinstall  the FC386 and Multi PCBs.  Ensure that the boards are properly seated.

7.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

8.  Verify correct Main Unit input voltage and ensure the power cable is properly connected.
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9.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

10.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

11.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

12.  If the problem only affects a single spindle, remove an affected Axis Unit PCB and the
Main Unit Multi PCB.  Verify compatibility of software between the two (2) Units.  This may
be of concern if a board or Unit has been replaced.

13.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.

14.  Reinstall the Axis Unit and Multi PCB.  Ensure that the boards are properly seated.

15.  Ensure that the Main Unit and the Axis Unit(s) are not located near any strong electrical
or magnetic fields.

16.  Verify correct Axis Unit input voltage and ensure the power cable is properly connected.

17.  Turn on the power.  If problem still exists, replace the affected AXIS UNit.  (Refer to
Section 8.3)

18.  If problem still exists, replace the entire tool.  (Refer to Section 8.3)

  9.4.12 Dual Port RAM Abnormal (No Axis Unit display code)
<ERROR DESCRIPTION>                                                   
An Axis Unit DUAL PORt RAM error occurred while attempting communications between the
AXIS UNIt and the Main Unit.   
                                                                      
<CHECK ITEMS>                                                         
1.  Check the connected Axis Units for indications of abnormality.   A locked-up display, an

illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit.  If all Axis Units appear to be functional, the problem is likely to
be found in another System component. Use the Axis Unit (if applicable) connected
directly to the Main Unit ribbon cable to perform the following inspections.  

2.  Turn off the power and verify the communication bus ribbon cable is in good condition and
is properly connected to both the Main Unit and the AXIS UNIT.

3.  Remove the suspected Axis Unit PCB and Main Unit Multi PCB.  Verify compatibility of
software between the two (2) units. This may be of concern if a board has been replaced.

4.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCBs.

5.  Reinstall  the Axis Unit and Multi PCBs.  Ensure that the boards are properly seated.

6.  Ensure that the Main Unit and Axis Unit are not located near any strong electrical or
magnetic fields.

7.  Verify correct Axis Unit input voltage and ensure the power cable is properly connected.

8.  Turn on the power.  If problem still exists, replace the Multi PCB.  (Refer to Section 8.3)

9.  If problem still exists, replace the affected AXIS UNit.  (Refer to Section 8.3)

10.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

9.4.13 Input Power Over Abnormal (Axis Unit display code "d5, d6")
<ERROR DESCRIPTION>                                                   
The measurement of input power exceeds the set limit of 200~230 VAC ± 10% (180~253V).
When this error message is displayed on the CRT, the corresponding Axis Unit display should
be checked for an Abnormal code. Refer to Section 9.6 for more information regarding this
failure type.
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D5/input voltage abnormal (high) errors 
D6/input voltage abnormal (low) errors 

<CHECK ITEMS>                                                         
1.  Ensure that the Axis Unit is not located near any strong electrical or magnetic fields.

2.  Verify Axis Unit input voltage and ensure that the power cable is properly connected.

3.  If problem still exists, replace the affected Axis Unit. (Refer to Section 8.3)

9.4.14 Servo I/F Power Supply Abnormal (Axis Unit display code "A8")
<ERROR DESCRIPTION>                                                   
The measured input power for the servo interface has exceeded limits.          

<CHECK ITEMS>                                                         
1.  Ensure that the Axis Unit is not located near any strong electrical or magnetic fields.

2.  Verify correct Axis Unit input voltage and ensure the power cable is properly connected.

3.  If problem still exists, replace the affected Axis Unit. (Refer to Section 8.3)   

9.4.15 Servo Type Abnormal (Axis Unit display code "A8")                  
<ERROR DESCRIPTION>                                                   
The Servo (Axis Unit) type is not compatible with the configured and/or connected tool type.

<CHECK ITEMS>                                                         
1.  Verify that the MACHINE CONFIGURATION / SET SEQUENCE / SET PARAMETER

screens match the physical machine configuration.

2.  Re-enter the data on the MACHINE CONFIGURATION / SET SEQUENCE / SET
PARAMETER screens or reload the Preset files from the PRESET FILE UTILITY screen.

3.  Check the connected Axis Units for indications of abnormality.   A locked-up display, an
illuminated Abnormal LED, and failure to count down are all possible indicators of a
malfunctioning Axis Unit.  If all Axis Units appear to be functional, the problem is likely to
be found in another System component (Refer to Step 4).  If some Axis Units appear to be
funtional, use an affected (abnormal) Axis Unit to perform the following inspections,
beginning with Step 12.

4.  If all Axis Units appear to be affected, turn off the power. Remove the FC386 and Multi
PCBs from the Main Unit, and verify compatibility of software between the two (2) circuit
boards. This may be of concern if a board has been replaced. 

5.  Verify correct installation of all removable IC chips on both the FC386 and Multi PCBs.

6.  Reinstall the FC386 and Multi PCBs. Ensure that the boards are properly seated.

7.  Ensure that the Main Unit is not located near any strong electrical or magnetic fields.

8.  Verify the Main Unit input voltage and ensure that the power cable is properly connected.

9.  Turn on the main power.  If problem still exists, replace the Multi PCB.  (Refer to Section
8.3)

10.  If problem still exists, replace the FC386 PCB.  (Refer to Section 8.3)

11.  If problem still exists, replace the entire Main Unit.  (Refer to Section 8.3)

12.  If the problem only affects one or some of the spindles (Axis Units), remove an
affected Axis Unit PCB and the Main Unit Multi PCB.  Verify compatibility of software
between the two (2) Units.  This may be of concern if a board or Unit has been replaced.

13.  Verify correct installation of all removable IC chips on both the Axis Unit and Multi PCB.

14.  Reinstall the Axis Unit and Multi PCBs.  Ensure that the boards are properly seated.
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15.  Ensure that the Main Unit and Axis Unit(s) are not located near any strong electrical or    
magnetic fields.

16.  Verify the Axis Unit input voltage and ensure the power cable is properly connected.

17.  Power on. If problem still exists, replace the affected Axis Unit.  (Refer to Section 8.3)    

9.4.16 Axis Unit Lockout  (No Axis Unit Display Code)
<Error Description>
The Axis Unit display is blank, even though the power source and connections have been
verified to be correct.  This error may occur when the Axis Unit is repeatedly powered up and
then powered down.

<Check Items>
1.  Turn off the power for five (5) minutes before making another attempt to power up.

2.  Ensure that the Axis Unit is not located near any strong electrical or magnetic fields.

3.  If problem persists, replace the Axis Unit input power cable with a known good cable.

4.  If problem still persists, replace the affected Axis Unit.  (Refer to Section 8.3)
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9.5 Input Abnormal             

9.5.1 Input Error
<ERROR DESCRIPTION>                                                   
Input data has been entered in the incorrect format.  

<CHECK ITEMS>                                                                                               
1. Data will display, but will not update.  Enter the data in the correct format.              
     
                                                                 

9.5.2 Data Error
<ERROR DESCRIPTION>                                                   
Input data has been entered that is beyond the limits of the existing configuration.                     
                 
<CHECK ITEMS>                                                        
1. Data will display, but will not update. Enter the data within acceptable limits.              
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9.6 Axis Unit Abnormal codes

9.6.1 AXis Unit Control abnormals

Refer to Section 9.4.16 Axis Unit Lockout.(Display is Blank)NONE

Refer to Section 9.4.4 Preset Data Abnormal.PRESET DATA
ABNORMAL

A9

Refer to Section 9.6.2 Axis Unit Servo Drive Abnormals.   When a
Servo Abnormal occurs, the system may generate a "D" code
Abnormal.  If the Reset input is pulsed, the cause of the Abnormal
(D code) will clear,  leaving the A8 code as a general Servo alarm
indicator.  Refer to Section 9.4.14 Servo I/F Power Supply Abnormal
and Section 9.4.15 Servo Type Abnormal.

SERVO AMPLIFIER
ABNORMAL

A8

Not Used.A7

This function is currently disabled.  If this Abnormal occurs,  it may
indicate a problem in the Axis Unit.  Replace the Axis Unit.

MOTOR
ABNORMAL

A6

Refer to Section 9.4.5 for an Encoder Angle Pulse Abnormals.    This
Abnormal code generally indicates a problem in the Axis Unit
encoder circuit.

ENCODER
ABNORMAL

A5

An abnormal condition has occurred in the Axis Unit memory or in
associated ribbon cables.   This type of Abnormal may cause the
Main Unit to display any of the Axis Unit Abnormal error messages.
Replace the suspected Axis Unit and / or ribbon cables to correct the
problem.

AXIS MEMORY
ABNORMAL

A4

Refer to Section 9.4.10 Preamp EEPROM Read Abnormal.
Refer to Section 9.4.7 Tool Not Connected Abnormal.
Refer to Section 9.4.11 Tool Type Mismatch Abnormal.

PREAMP EEPROM
ABNORMAL

A3

Refer to Section 9.4.3 for an Offset Check Abnormal.OFFSET CHECK
ABNORMAL

A2

Review the abnormal display on the system CRT to determine
whether the Abnormal condition is from a "Zero Check Abnormal",
"Cal Check Abnormal", or "Full Scale Torque Over Abnormal".
Refer to Section 9.4.1 for a Zero Check Abnormal.
Refer to Section 9.4.2 for a Cal Check Abnormal.
Refer to Section 9.4.9 for a Full Scale Torque Over Abnormal.

ZERO CAL CHECK
ABNORMAL

A1
DESCRIPTIONDISPLAY CODE
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9.6.2 Axis Unit Servo Drive Abnormals

Overload abnormal condition has occurred in the tool.  Refer to
Sections 9.4.5 and 9.4.8.

OVERLOADD7

If this abnormal occurred during fastening, it is caused by under
voltage.  If this Abnormal occurred during  power on, the internal
power supply is failing.  Refer to Section 9.4.13.

INPUT VOLTAGE
ABNORMAL (LOW)

D6

If this abnormal occurred during fastening, it is caused by over
voltage.  If this Abnormal occurred during  power on, the internal
power supply is failing.  Refer to Section 9.4.13.

INPUT VOLTAGE
ABNORMAL (HIGH)

D5

The motor temperature sensor located in the angle encoder of the
tool has detected an overheat condition.  Refer to Section 9.4.6.

MOTOR OVER HEATD4

The servo drive internal power transistor is over heated.  Refer to
Section 9.4.8.

SERVO OVER TEMP D3

Abnormal condition occurred in the tool angle encoder signal.  Refer
to Section 9.4.5.

ENCODER
ABNORMAL

D2

If this abnormal occurs during power on, the tool type and servo
(Axis Unit) type do not match.  Refer to Section 9.4.8.

TOOL / SERVO
MISMATCH                   
          

D1

This abnormal occurs if tool encoder circuit is not properly
connected or working properly. Refer to Sections 9.4.5. and 9.4.8.

ENCODER CONNEC-
TION ABNORMAL        
                      

D0
DESCRIPTIONDISPLAY CODE
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9.7 File Error Messages for Disk Drive Operations

NO UPC CARD.NO UPC CARD
DISK FULL.DISK FULL
SAMPLING SPINDLE # PRESET ABNORMAL.FILE SET ERROR 108H
ABNORMAL SAMPLING ITEM WAS SELECTED.FILE SET ERROR 107H
NO SAMPLING ITEM WAS SELECTED.FILE SET ERROR 106H
SAMPLING METHOD PRESET ERROR.FILE SET ERROR 105H
CUSTOM DATA PRESET ERROR.FILE SET ERROR 104H
TYPE OF SEPARATION PRESET ERROR.FILE SET ERROR 103H
NUMBER OF GROUPS PRESET ERROR.FILE SET ERROR 102H
GROUP SIZE PRESET ERROR.FILE SET ERROR 101H
FILE NAME PRESET ERROR.FILE SET ERROR 100H
NETWORK ERROR.DOS DRIVE ERROR 20H THROUGH  58H
OTHER UNKNOWN ERROR.DOS DRIVE ERROR 1FH
READ FAULT ERROR.READ FAULT ERROR
WRITE FAULT ERROR.WRITE FAULT ERROR
PRINTER HAS NO PAPER.DOS DRIVE ERROR 1CH
ABSENCE SECTOR WAS SELECTED.DOS DRIVE ERROR 1BH
INVALID MEDIA WAS SELECTED.DOS DRIVE ERROR 1AH
SEEK ERROR.DOS DRIVE ERROR 19H
REQUESTED HEADER HAS WRONG LENGTH.DOS DRIVE ERROR 18H
CRC ERROR.DOS DRIVE ERROR 17H
INVALID COMMAND WAS SELECTED.DOS DRIVE ERROR 16H
DRIVE IS NOT READY.DOS DRIVE ERROR 15H
INVALID DRIVE HAS BEEN SELECTED.INVALID DRIVE SELECT
DISK HAS BEEN WRITE PROTECTED.DISK-WRITE PROTECTED
NO MORE FILES EXISTS.DOS DRIVE ERROR 12H
INVALID DEVICE WAS SELECTED.DOS DRIVE ERROR 11H
TRIED TO DELETE CURRENT DIRECTORY.DOS DRIVE ERROR 10H
INVALID DRIVE # WAS SELECTED.INVALID DRIVE SPECIFICATION
INVALID DATA.DOS DRIVE ERROR 0DH
INVALID ACCESS.DOS DRIVE ERROR 0CH
WRONG DISK FORMAT.DOS DRIVE ERROR 0BH
WRONG ENVIRONMENT.DOS DRIVE ERROR 0AH
INVALID MEMORY WAS SELECTED.DOS DRIVE ERROR 09H
NOT ENOUGH MEMORY.DOS DRIVE ERROR 08H
INDEX DATA WERE BROKEN.DOS DRIVE ERROR 07H
INVALID HANDLING.DOS DRIVE ERROR 06H
ACCESS WAS DENIED.DOS DRIVE ERROR 05H
TOO MANY FILES OPEN.TOO MANY FILES OPEN
NO PATH EXISTS.DOS DRIVE ERROR 03H
NO SELECTED FILE EXISTS.DOS DRIVE ERROR 02H
INVALID FUNCTION WAS SELECTED.DOS DRIVE ERROR 01H

DEFINITIONERROR MESSAGE
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9.8 AFC1200 Axis Unit Fastening Faults and Causes

9.8.1 Accept  Conditions

The Accept LED will light for the three following reasons: 

1.  The Reset input is active on either the front panel or via a PLC input, and the reset
condition (Zero Level) of the transducer is within acceptable limits.

2.  The Cal input is active on either the front panel or via a PLC input, and the calibration
condition (Cal Level) of the transducer is within acceptable limits.

3.  The previous fastening was completed within all preset limits (Torque, Angle, 1st Rate,
2nd Rate, 3rd Rate, and Time).

9.8.2 Torque Reject Conditions

The Torque Reject LED will light for the following reasons:
1.  The Zero Level is outside acceptable limits.

2.  The Cal Level is outside acceptable limits.

3.  The Offset torque is outside acceptable limits.

4.  The final fastening torque is not between the Low and High Torque limits set on the
Parameter Set screen.

4a.  A red Torque Reject LED on the Axis Unit indicates a High Torque reject, which
can normally be attributed to excessive speed (crashing).  In Angle Control or Yield
Control, this may be caused by increased friction or reduced joint compression.

4b.  An orange Torque Reject LED on the Axis Unit indicates a Low Torque reject,
which was caused by the failure of one or more of the other preset limits (Angle,
Time, 1st Rate, 2nd Rate, or 3rd Rate).  In Angle Control or Yield Control, this may be
caused by reduced friction or increased joint compression.

9.8.3 Angle Rejects Conditions

The Angle Reject LED will light for the following reasons:
 
1.  A red Angle Reject LED on the Axis Unit indicates a High Angle reject. This type of  reject 

is caused when the degrees of rotation the fastener turns after sensing the Threshold2
(THR2) torque is in excess of the preset High Angle limit as specified on the Parameter
Set screen.  May cause a Low Torque reject. CAUSES:  Excessive lubrication, thread
obstacle, excessive joint compression.

2.  An "Orange" Angle display LED on the Axis Unit indicates a Low Angle reject. This type    
of reject is caused when the degrees of rotation the fastener turns after sensing the    
Threshold2 (THR2) torque is below the preset Low Angle limit as specified on the    
Parameter Set screen. CAUSES: Reduced lubrication, thread obstacle, reduced joint
compression.

9.8.4 Time Reject Conditions
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The Time Reject LED will light for the following reasons:  
1.  A red TIme Reject LED on the Axis Unit indicates a Final step Time Reject.

2.  An orange TIme Reject LED on the Axis Unit indicates a 1st step TIme Reject.  May cause
a Low Torque Reject.

CAUSES: 
1.  The amount of time specified on the Parameter Set screen is insufficient.

2.  The socket did not engage the fastener properly.

3.  The fastener did not engage the workpiece properly.

4.  The socket is split or damaged. 

9.8.5 Torque Rate Reject Conditions

Torque Rate is defined as the change in torque divided by the change in degrees of rotation
(Angle) during a specific interval.

1ST RATE
1. A red 1st Rate Reject LED on the Axis Unit indicates that the Torque Rate, as

measured from Threshold1 (THR1) to 1st Torque, is above the high limit specified on
the Parameter Set screen. May cause a Low Torque Reject.

2. An orange 1st Rate Reject LED on the Axis Unit indicates that the Torque Rate, as
measured from THR1 to 1st Torque, is below the low limit specified on the Parameter
Set screen. May cause a Low Torque Reject. 

2ND RATE
1. A red 2nd Rate Reject LED on the Axis Unit indicates that the Torque Rate, as

measured from 1st Torque to Crossover Rate 2 Torque, is above the high limit
specified on the Parameter Set screen. May cause a Low Torque Reject.

2. An orange 2nd Rate Reject LED on the Axis Unit indicates that the torque rate, as
measured from 1st Torque to Crossover Rate 2 Torque, is below the low limit
specified on the Parameter Set screen.  May cause a Low Torque Reject.

3RD RATE
1. A red 3rd Rate Reject LED on the Axis Unit indicates that the rate, as measured from

Crossover Rate 2 Torque to fastening end, is above the high limit specified on the
Parameter Set screen. May cause a Low Torque Reject.

2. An orange 3rd Rate Reject LED on the Axis Unit indicates that the rate, as measured
from Crossover Rate 2 Torque to fastening end, is below the low limit specified on the
Parameter Set screen.  May cause a Low Torque Reject.. 

Causes of Hight Rate Rejects:
Reduced lubrication,  thread obstacle, reduced joint compression.

Causes of Low Rate Rejects:
Excessive lubrication, thread obstacle, excessive joint compression.
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