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7.1 FUSION Display and Programming unit operation. 

The FUSION system can be programmed and monitored using the AFC Software package or 
through use of the keypad and LED display on the front panel.  While the AFC software offers 
an easy to use Windows based software, especially for multiples of spindles, the keypad and 
display offer an economical alternative. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG. 7-1 Operational controls and indicators 

 

7.1.1 Manual Fastening controls. 

·  START 
The Start switch for the FUSION Controller is located on the Handheld tool.  This Trigger-
switch initiates the fastening cycle. When partially depressed, the tool will run in a slow start 
speed; until the trigger is fully depressed, until the trigger is released, or until the fastening 
cycle is complete.  When the trigger is fully depressed the tool will operate as programmed, 
completing each speed change step that has not elapsed. 
 
(Alternative Start input available though use of PLC inputs on terminal TB1)  

·  REVERSE  
The Reverse switch for the FUSION Controller is located on the Handheld tool.  This push-
button switch enables Reverse/back-out operations. When depressed, the Tool LED display 
will flash to indicate Reverse/back-out mode selection.  Depressing the Start trigger switch, 
while in Reverse/back-out mode, will cause the tool to run the opposite direction of the Fas-
tening operation 
 
(Alternative Reverse input available though use of PLC inputs on terminal TB1) 
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·  CAL (Calibration). 
Transducer calibration check push-button. Depress this push-button to obtain the CAL vol-
tage level from the tool pre-amplifier. This level is compared to the data stored in memory. 
The calibration voltage level is converted to the full-scale torque, according to the parameter 
setting and is shown in  the "DATA" display. 

·  RESET 
Used to reset the FUSION controller unit. If this key is pressed during fastening, the process 
will stop, and all the fastening data and output signals will be reset. At the same time, the Ze-
ro level of the torque transducer will be checked.    
 
(Alternative Reset input available though use of PLC inputs on terminal TB1) 
 

7.1.2 Fastening Indicators. 

·  ACCEPT LED (Green). 
Solid Light indicates when the fastening results are within the defined limits. 
Flashing Light indicates when the fastening results, for a batch fastening step, are within the 
defined limits.  The Batch fastening count will be displayed in the [COUNT / D-NO] display. 

·  WORK ACCEPT LED (Green). 
Indicates when the fastening results for a batch fastening operation are within the defined lim-
its for all steps of the batch operation. For Batch count settings of 1 or more (99max.).   

·  REJECT LED (Red). 
Indicates when the fastening results are out the defined limits, or that an Abnormal has oc-
curred (refer to Display for Abnormal code)   

·  TORQUE (Yellow). 
Indicates when the Data Display is set for viewing of Fastening Peak Torque.  [COUNT / D-
NO] is set to _0 while in the Run State.   

·  ANGLE (Yellow). 
Indicates when the Data Display is set for viewing of Final Angle.  [COUNT / D-NO] is set to 
_1 while in the Run State.   
 

7.1.3 Fastening Preset / Result displays. 

·  [COUNT/D-NO] Data number indicator (2 digits). 
Indicates the Display mode and data type (number)  
Indicates the Current Fastening count during a Batch count fastening operation.  Count reset 
performed via PLC input 
Displays the Unit number during power up (U.01 ~ U.32)  

·  [DATA] Data value indicator (4 digits).  

During the Run State, the display mainly shows the results of fastening, abnormalities, preset 
values, etc. 

. During the Bypass State, the controller displays and allows setting of all available parame-
ter presets. 

·   [WORK] Parameter number/Abnormal number indicator (2 digits).  
Display for the parameter number of the last fastening.  Also displays an abnormal code dur-
ing an abnormal condition. When the CAL switch is pressed, "E" is shown if the FULL-SCALE 
preset value is missing or a wrong tool is connected (Refer to Chapter 9). 
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 Abnormal “A9” Display  
 

 
FIG. 7-1-3  Fastening Displays

 

7.1.4 Fastening Presetting / Result Display Controls

·  MODE button 

Used to change modes while in the Run state. (Refer to 7.2) 

Used to move the cursor while in the Bypass (program) state. (Refer to 7.3)

·  SET button 

Used to enter the data in edit mode, and to confirm data setting change.
 

·  MODE and SET buttons Depressed simultaneously

Switches unit between Run state and Bypass (program) State.
 

·  [ ­­­­ ] and [ ¯̄̄̄ ] Cursor key (Vertical arrows). 

Used to scroll through available data preset items. (D

Used to change display data values. (DATA) 

Used as YES/NO acknowledge for Tool type and Torque unit changes
the Parameter copy function. (Fig 7
 

·  [ ���� ] and [���� ] Cursor key (Horizontal arrows). 

Used to scroll through available (16) parameter numbers. 

Selection of [WORK] # is for actual Fastening Operational Selection
form while in Run State.    

Arrows are used to select the appropriate Parameter for preset verification and changing 
while in the Bypass State.    

(Alternative WORK input while in 

 

(See Section 7.2.5, item 5 for more information on set
(TB1) method for Work Selection)
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  Parameter No. 1   Cal “E” Fault 

3  Fastening Displays 

tting / Result Display Controls 

Used to change modes while in the Run state. (Refer to 7.2)  

Used to move the cursor while in the Bypass (program) state. (Refer to 7.3) 

data in edit mode, and to confirm data setting change. 

buttons Depressed simultaneously 

Switches unit between Run state and Bypass (program) State. 

ertical arrows).  

Used to scroll through available data preset items. (D-NO) 

Used to change display data values. (DATA)  

Used as YES/NO acknowledge for Tool type and Torque unit changes and for confirmation of 
(Fig 7-3-6) 

Cursor key (Horizontal arrows).  

Used to scroll through available (16) parameter numbers. [WORK] 

# is for actual Fastening Operational Selection, that the Tool will pe

sed to select the appropriate Parameter for preset verification and changing 

while in Run State available though use of PLC inputs.) 

(See Section 7.2.5, item 5 for more information on set-up selection using the Terminal I/O 
(TB1) method for Work Selection) 

 

and for confirmation of 

, that the Tool will per-

sed to select the appropriate Parameter for preset verification and changing 

ion using the Terminal I/O 
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7.2 Run State Modes.

The FUSION system has two operational states that are controlled by 
“MODE” and “SET” Buttons, on the front of the Controller, simultaneously,
pass input.  The operational modes available in the 
this condition, (after Power
taneously, and the BYPASS external signal is not active. During the 
mainly shows the results of fastening, abnormalities, preset values, etc.
 

7.2.1 Display indication modes.

Three modes can be selected while in the 
using the [ ¯̄̄̄ ] and [­­­­ ] keys to change the D
varied up or down.  The displays will remain blank, and mode selection will be disabled while 
the nutrunner is active. (BUSY)   If an Abnormal condition occurs, the display will automatica
ly change to the Abnormal

FIG. 7-2-1 Run State Display Modes
 
The Controller unit is in Status display mode 
indicates if an abnormal conditi
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7.2 Run State Modes. 

system has two operational states that are controlled by depressing the 
“MODE” and “SET” Buttons, on the front of the Controller, simultaneously,

ss input.  The operational modes available in the Run State are identifie
(after Power-up) the “MODE” and “SET” Buttons have not been pressed simu

and the BYPASS external signal is not active. During the Run State
mainly shows the results of fastening, abnormalities, preset values, etc.

7.2.1 Display indication modes. 

Three modes can be selected while in the Run State by pressing the MODE push
] keys to change the D-NO selected, the DATA display contents 

varied up or down.  The displays will remain blank, and mode selection will be disabled while 
the nutrunner is active. (BUSY)   If an Abnormal condition occurs, the display will automatica
ly change to the Abnormal (Abn) display mode, displaying the abnormal code and sub

 
While the Controller Unit is in cycle it will display 
the cycle status.  The display will indicate where 
the cycle is in its fastening sequence.  The follo
ing abbreviations will be displaye
play; 
In : Initial Speed 1E 
Fr : Freerun Speed 2d 
SL : Slowdown Speed 2E 
Tq : Torque Speed 3d 
Lo: Varispeed High Speed 
UA: Varispeed Final Speed 
r1: Reverse  
   
The Fastening results display mode
when the D-No displays one digit in the right hand 
location, and one, two or three dashes in the left 
hand location. The results details can be scrolled 
by using the�� ­­­­ � �and�� ¯̄̄̄ � �keys to change the D
This mode does not function while the 
is Busy.  Refer to 7.2.3  
 
The Parameter display mode
D-No displays digits in both the right and left hand 
locations.   The parameter data can be scrolle
using the�� ­­­­ � �and�� ¯̄̄̄ � �keys to change D
to 7.2.4 
 
The Real time display mode
digit is active in the right hand display only.   
When the power is turned on, the default display 
mode is the REAL TIME display mode.  The di
play contents can be scrolled by using the
� ¯̄̄̄ � �keys to change D-NO.  Refer to 7.2.2

1 Run State Display Modes�

Status display mode when no digits are displayed.   The STATUS display 
indicates if an abnormal condition occurs or if an emergency stop has halted the system.
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depressing the 
“MODE” and “SET” Buttons, on the front of the Controller, simultaneously, or by the PLC By-

are identified below.   Under 
“MODE” and “SET” Buttons have not been pressed simul-

Run State, the display 
mainly shows the results of fastening, abnormalities, preset values, etc. 

by pressing the MODE push-button. By 
elected, the DATA display contents may be 

varied up or down.  The displays will remain blank, and mode selection will be disabled while 
the nutrunner is active. (BUSY)   If an Abnormal condition occurs, the display will automatical-

displaying the abnormal code and sub-code. 

Unit is in cycle it will display 
the cycle status.  The display will indicate where 

fastening sequence.  The follow-
ing abbreviations will be displayed in the data dis-

 : 1st Step End,2nd next 
2d : 2nd  Step End 

 : 2nd Step End,3rd next 
 : 3rd Step 
 
 

Fastening results display mode is active 
No displays one digit in the right hand 

location, and one, two or three dashes in the left 
hand location. The results details can be scrolled 

keys to change the D-No. 
This mode does not function while the Nutrunner 

Parameter display mode is active when the 
No displays digits in both the right and left hand 

locations.   The parameter data can be scrolled by 
keys to change D-No. Refer 

Real time display mode is active when one 
digit is active in the right hand display only.   
When the power is turned on, the default display 
mode is the REAL TIME display mode.  The dis-

y contents can be scrolled by using the�� ­­­­ � �and�
Refer to 7.2.2     

when no digits are displayed.   The STATUS display 
on occurs or if an emergency stop has halted the system. 
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7.2.2 Real-time display indication mode.

While the mode is in Real time display mode
choose the desired type of data by pressing the [
NO] (data number).   The indicator will display the following data in the "DATA" area for the 
selected D-No. The display will remain showing the parameter number.
 
The Controller will be in Real time display mode
Once a fastening cycle has been performed the Controller will switch to 
display mode.  Real time display mode
by pressing the MODE push-button. 
in Fig. 7-2-2.         
 
 

 
 
 
 
     
 
 
 
 
 
 
     
 
 

FIG. 7-2-2 Real time display selection 

D-No DATA

0 Torque value.

1 Torque voltage.

2 Peak Torque (maximum hold).

3 Rotated Angle.

4 Thermal Overload Value       0

5 Current Sensor Value

6 Start Trigger Level             127

7 Re

8 FEC specific data
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time display indication mode. 

Real time display mode, [COUNT/D-NO] displays 0 ~8.  You can 
choose the desired type of data by pressing the [ ¯̄̄̄ ] and [­­­­ ] keys to change the [COUNT/D

(data number).   The indicator will display the following data in the "DATA" area for the 
will remain showing the parameter number. 

Real time display mode immediately after powering up the unit.  
Once a fastening cycle has been performed the Controller will switch to Fastening results 
display mode.  Real time display mode can be selected at any time, while in the RUN state 

button.  Button operation during the real-time mode is indicated 

        

 
Torque value: The real-time torque value from the 
torque transducer is displayed. 
 
Torque voltage: The real-time torque signal voltage 
from the torque transducer is displayed. 
 
Peak torque: The peak torque, measured since the 
last time the display mode was switched to Real 
Time Display Mode.  (This is reset when the display 
mode is changed from the Real Time Display 
Mode.)  
Lock Spindle Mode : When [SET] is depressed 
during this display, the motor is locked for up to one 
minute allowing the spindle to be checked with a 
torque wrench while displaying the reaction torque
on the data display. Press RESET to unlock the M
tor before one minute has expired. WARNING
not repeat this procedure repetitively or the m
tor will overheat. 
 
Angle (rotation): The real-time angle of rotation of 
the tool output shaft (in the fastening direction CW), 
measured since the last time the display mode was 
switched to Real Time Display Mode.  
 (-1999° to 9999°) 
 
Thermal Overload Level: Between 0 -100 
(100=overload) 

DATA 

Torque value. 

Torque voltage. 

Peak Torque (maximum hold). 

Rotated Angle. 

Thermal Overload Value       0-100 

Current Sensor Value 

Start Trigger Level             127-255 

Reverse Button Level        127-255 

FEC specific data 

You can 
[COUNT/D-

(data number).   The indicator will display the following data in the "DATA" area for the 

the unit.  
Fastening results 

can be selected at any time, while in the RUN state 
time mode is indicated 

  

time torque value from the 

time torque signal voltage 

The peak torque, measured since the 
last time the display mode was switched to Real 
Time Display Mode.  (This is reset when the display 
mode is changed from the Real Time Display 

] is depressed 
ing this display, the motor is locked for up to one 

minute allowing the spindle to be checked with a 
torque wrench while displaying the reaction torque 

. Press RESET to unlock the Mo-
RNING: Do 

repeat this procedure repetitively or the mo-

time angle of rotation of 
the tool output shaft (in the fastening direction CW), 
measured since the last time the display mode was 

100 
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7.2.3 Fastening Results Display Mode. 

In Fastening results display mode (when [COUNT/D-NO] shows _0 ~ ºººº 6666), data can be ob-
tained by pressing the [ ¯̄̄̄ ] and [­­­­ ] keys to scroll the [COUNT/D-NO] until the desired DATA 
item is displayed.  The following information will be displayed in the [DATA] display section 
for the displayed [D-NO]: 
 
 

D-No DATA 
_0 PEAK TORQUE. 
_1 FINAL ANGLE 
_2 1ST TORQUE RATE 
_3 2ND TORQUE RATE. 
_4 1ST STEP TIME. 
_5 FINAL STEP TIME. 
_6 CYCLE TIME 
_7 FASTENING MODE. 
_8 3RD TORQUE RATE 
_9 NOT USED 
====0 FASTENING MODE. 
=1 FASTENING STEPS 
=2 NOT USED 
=3 SELF CHECK (ON: enabled, OFF: disabled) 
=4 REVERSE FLAG (ON:Reversed,  OFF: Not Reversed 

=5 

CAUSE OF FASTENING STOP: 
   0: RESET / NO DATA / AFTER REVERSE. 
   1: ABNORMAL SIGNAL. 
   2: BYPASS SIGNAL. 
   3: STOP SIGNAL. 
   4: REJECT. 
   5: ACCEPT. 

=6 TORQUE JUDGE     tq    H/L (FINAL)   H/L (PEAK) 
=7 ANGLE JUDGE       AN    H/L  
=8 RATE JUDGE          r     H/L (1ST)  H/L (2ND)  H/L (3RD) 
=9 TIME JUDGE           ti    H/L (1ST)   H/L (FINAL) 
ºººº 0 1ST INCREMENT TORQUE.  
ºººº 1 2ND INCREMENT TORQUE. 
ºººº 2 1ST FINAL TORQUE 
ºººº 3 1ST PEAK TORQUE.   
ºººº 4 FINAL TORQUE. 
ºººº 5 ANGLE AT PEAK TORQUE 
ºººº 6 PEAK CURRENT 

 
 

FIG. 7-2-3 Fastening results display selection 
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7.2.4 Parameter Display Mode 

The FUSION system can store up to 16 different sets of parameters that can be selected for fastening 
operations via the [���� ] and [���� ] keys (Horizontal arrows) or by PLC input signals WORK SELECT 0 ~ 
3 (see section 4.7.2.)  In addition to parameter 1 ~ 16 there is a PARAMETER 0 that contains confi-
guration data common to all parameters. 
 
Parameter display mode displays the preset values programmed in the CONTROLLER unit for fas-
tening operation. When parameter display mode is enabled, the [COUNT/D-NO] display will show 2 
digits (00-73) representing the preset data number. The [DATA] display will show the corresponding 
preset data value and the parameter display will indicate the parameter number (from 0 ~ 16).  Use 
the [ ¯̄̄̄ ] and [­­­­ ] keys to change the preset data number [D-NO].  If the [COUNT/D-NO] display is show-
ing the number 74 of the parameter number 1, pressing the [­­­­ ] key will change the [COUNT/D-NO] 
display to the number 00 of the parameter number 2. 
 

You can verify the fastening parameters by pressing the [ ¯̄̄̄ ] and [­­­­ ] keys at any time. However, it is 
not possible to alter these settings in the Run state. 

 
 
Note: Representation only, not actual data 
 

 
 
 
 

FIG. 7-2-4a Parameter number selection 

Parameter 
No.16 
 

Parameter 
No.15 
 

Parameter 
No.14 

Parameter 
No.03 
 
Parameter 

No.02 
 

Parameter 
No.01 

00: Fastening Mode 
10: Calibration tor-

que 
11: Peak Low Tor-

que 
12: Peak High Tor-

�
 

Parameter 
No.00 

System Para-
meter 

00: Torque Unit 
01: NR Version 
02: Amplifier Version 
03: Function Version 

�
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7.2.5   Parameter Data List & Explanation 

ITEM DATA SETTING 
 

WORK 
 

D- No DATA   

System 
 0 00 TORQUE UNIT #.  0: Nm 
 0 01 ROM VERSION (Not adjustable)  1: Kg.m 
 0 02 AMPLIFIER VERSION (Not adjustable)  2: Kgcm 
 0 03 FASTENING FUNCTION VERSION (1.03 for FEC) See Pg 7-12 3: Ft lb 

  0 04 External gear ratio 0.3 ~ 3.00   

  0 05 Gear Head Type                                     See Pg 7-13   

Tool Data 
 
 
 

(This section is 
factory set and 

cannot be 
changed) 

 0 10 TOOL # (not adjustable)  4: in lb 
 0 11 TOOL CAL TORQUE.   
 0 12 CAL. VOLTAGE   
 0 13 ZERO TORQUE VOLTAGE   
 0 14 PULSES PER DEGREE   
 0 15 MOTOR TYPE   
 0 16 TRANSMISSION RATIO   
 0 17 ROTATE CW=0 / CCW=1   
 0 18 CCW TQ. CAL. VOLTAGE   
 0 19 TOOL SERIAL # (1ST 4 DIGITS)   
 0 1A TOOL SERIAL # (2ND 4 DIGITS)   

  0 1b Tool Cycle count Upper 4 digit   
  0 1c Tool Cycle count Lower 4 digit   

Tool type  0 20 TOOL #      See List on next pages 

Tool Info 

 0 21 Start switch trigger level 10     Change to 100 to disable 
 0 22 Start switch High Speed level  40    Change to 100 to disable 
 0 23 CW/CCW switch trigger level 20    Change to 100 to disable 

 0 24 Switch setup (Factory setup) 67 
 0 25 Switch setup (Factory setup) 30 
 0 26 Switch setup (Factory setup) 1 
 0 27 Switch setup (Factory setup) 200 
 0 28 Switch setup (Factory setup) 5 
 0 29 Switch setup (Factory setup) 80 

Real Time Clock 
(After ver. 2.20) 

 0 30 Year –  ‘yyyy”     example ‘2007’ See 7.5 for detail 
 0 31 Month & Date  ‘mmdd   example ‘0131’ = Jan. 31  
 0 32 Hour & Minute   ‘hhmm’ example ‘1759 = 17:59  
 0 33 Seconds  ‘00ss’    example ‘0020’ = 20 seconds  

RS232 Format  0 40 - 49 RS232 data alternate communication format See 4.8.4 for set-up 

Torque 

 1~16 00 FASTENING MODE  (METHOD + STEPS) See List on next pages 
 1~16 05 OPTION 1-Future use   
 1~16 06 OPTION 2-Future use   
 1~16 10 FULL SCALE TORQUE (CAL TORQUE) +/- 20%  
 1~16 11 PEAK TORQUE LOW LIMIT   
 1~16 12 PEAK TORQUE HIGH LIMIT Max. Full Scale x 1.1 
 1~16 13 STANDARD (STD) TORQUE   
 1~16 14 SPEED CHANGE TORQUE   
 1~16 15 1ST TORQUE   
 1~16 16 SNUG TORQUE   
 1~16 17 THRESHOLD (THR) TORQUE   
 1~16 18 CROSSOVER (CROS) TORQUE   
 1~16 19 TORQUE INHIBIT LIMIT Max. Full Scale x 1.1 
 1~16 1A Not Used  
 1~16 1B BREAKAWAY TORQUE LIMIT Max. Full Scale x 1.1 
 1~16 1C FINAL TORQUE LOW LIMIT   
 1~16 1D FINAL TORQUE HIGH LIMIT Max. Full Scale x 1.1 
 1~16 1E 2ND RATE START TORQUE Max. Full Scale x 1.1 

Angle 

 1~16 20 ANGLE LOW LIMIT   
 1~16 21 ANGLE HIGH LIMIT Max. 9999 deg 
 1~16 22 STANDARD (STD) ANGLE Max. 9999 deg 
 1~16 23 1ST ANGLE Max. 9999 deg 
 1~16 24 CROSSOVER ANGLE Max. 9999 deg 
 1~16 25 ANGLE CORRECTION 0-99 deg. 

  1~16 26 Future use   
  1~16 27 Future use   

Rate 

 1~16 30 1ST TORQUE RATE LOW LIMIT For all Rate settings 
Max. “5000” 
Setting “0000” in any of 
The LOW rate settings 
disables low rate judgment 

 1~16 31 1ST TORQUE RATE HIGH LIMIT 
 1~16 32 2ND TORQUE RATE LOW LIMIT 
 1~16 33 2ND TORQUE RATE HIGH LIMIT 
 1~16 34 3RD TORQUE RATE HIGH LIMIT 
 1~16 35 3RD TORQUE RATE HIGH LIMIT 

 
(Continued on next page)  
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Time 
 
 
 
 
 

(Consult FEC be-
fore changing 
these items) 

 1~16 40 INITIAL TIME Max. 999.9 sec 
 1~16 41 1ST STEP TIME LIMIT Max. 999.9 sec 
 1~16 42 FINAL TIME LIMIT Max. 300.0 sec 
 1~16 43 FIRST TIME LOW LIMIT Max. 999.9 sec 
 1~16 44 FINAL TIME LOW LIMIT Max. 300.0 sec 
 1~16 45 RAMP UP TIME 0.0 – 9.9 sec 
 1~16 46 RAMP DOWN TIME 0.0 – 9.9 sec 
 1~16 47 REVERSE RAMP UP TIME 0.0 – 9.9 sec 
 1~16 48 TORQUE RECOVERY PULSES 0.0 – 50 pulses 

Speed 

 1~16 50 INITIAL SPEED   
 1~16 51 FREE RUN SPEED   
 1~16 52 SLOW DOWN SPEED   
 1~16 53 TORQUE SPEED   
 1~16 54 REVERSE 1 SPEED   
 1~16 55 Not Used   
 1~16 56 Not Used   

Revolutions 

 1~16 60 FREE RUN REVOLUTIONS Max. 99.9 
 1~16 61 TORQUE INHIBIT REVOLUTIONS Max. 99.9 
 1~16 62 Not Used  
 1~16 63 Not Used   
 1~16 64 Not Used   
 1~16 68 Not used   
 1~16 69 Not used   

Current 

 1~16 70 FULL SCALE CURRENT VALUE 100%  
 1~16 71 HIGH CURRENT LIMIT 100%  
 1~16 72 LOW CURRENT LIMIT 0%  
 1~16 73 FASTENING CURRENT LIMIT 100%  
 1~16 74 Accept / Batch Count 0-99  

Pistol Tool 

 1~16 80 CW Stop Angle 30 (Set to 180 to disable) 
 1~16 81 CW Swing Pause Angle 1  
 1~16 82 CW Swing Stop Servo Lock Time 5  
 1~16 83 CW Motor Resume Time 80  
 1~16 86 CCW Stop Angle 30 (Set to 180 to disable) 
 1~16 87 CCW Swing Pause Angle 1  
 1~16 88 CCW Swing Stop Servo Lock Time 5  
 1~16 89 CCW Motor Resume Time 30  
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1) Display operation for Parameter selection
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Display operation for Parameter selection 

 
FIG. 7-2-5  Parameter display D-No selection 

7: System Operations (Rev.2)            
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Special D-No Explanation 

2) Torque Unit  [WORK]-00, [D-No]-00  
             00: Nm     02:Kgcm  04:In.Lb. 
             01: Kgm 03:Ft. Lb. 
              
3) ROM Version [WORK]-00, [D-No]-01 
             Displays Controller ROM Version (Not adjustable) 
 
4) Amplifier Version [WORK]-00, [D-No]-02 
             Displays Servo Version (Not adjustable) 

5) Fastening Function Version [WORK]-00, [D-No]-03. 
            The Fastening Function Version is entered into [WORK]-00, [D-No]-03.   
            Enter the Set no. which corresponds to the Function Version desired from the table below. 
 
Alternate Fastening Function mode selection 
An alternate function mode exists which allows setting of additional functions for the fusion controller.   
The function version that is set in the controller will be displayed when viewing (Work 00, D-No-03).  
The last two digits of the function version correspond to the two digits to the right of “18” in the table 
below.  
(Ex.- Display “1.03” corresponds to set-up of 1803)  
 
To make a change (when the function version is being displayed D-No 03): 

1. Depress [SET] and [MODE] buttons at the same time (PROGRAM mode) 
2. Depress [MODE] button (Display should show Work 00 D-No – 03) 
3. Depress [SET] button 
4. The cursor will blink on the leftmost digit 
5. Use the [ ¯̄̄̄ ] and [­­­­ ] buttons to enter “18xx” whereas the xx is the desired setting. (18 must  always be 

entered as the leftmost digits) 
6. Depress the [SET] button to enter the change into memory 
7. “CHNG – NO” will appear in the display, use the [ ¯̄̄̄ ] and [­­­­ ] buttons to change NO to YES in the display 
8. Depress [SET] to confirm and enter the change to memory 
9. Depress [SET] and [MODE] buttons at the same time (return to RUN mode) 
10. System MUST be re-booted in order to change the function mode. 

 
Shown below are the available options for setting of this Data No.; 
Set No.     AFC S/W Comm. Speed                  Tool Type                         Work Select Method 
1800  – Comm. Speed 38400bps         : T-type, P-type or Tubenut  : Work Select from Terminal TB1 
1801  – Comm. Speed 38400bps         : T-type, P-type or Tubenut  : Work Select from Front Panel  
1802  – Comm. Speed 38400bps         : Angle Head type                : Work Select from Terminal TB1 
1803* – Comm. Speed 38400bps         : Angle Head type                : Work Select from Front Panel 
1810  – Comm. Speed 9600bps           : T-type, P-type or Tubenut  : Work Select from Terminal TB1 
1811  – Comm. Speed 9600bps           : T-type, P-type or Tubenut  : Work Select from Front Panel 
1812  – Comm. Speed 9600bps           : Angle Head type                : Work Select from Terminal TB1 
1813  – Comm. Speed 9600bps           : Angle Head type                : Work Select from Front Panel 
*Denotes Default setting 
Note: Adding (4) to any Set No. above, sets the Fastening  function in “DDK Mode”- Changing the RS232 data output protocol 
as listed in [4.8.5  Rear Panel RS232 Alternate Communication Protocol]. 

 
The effect of the Work Select Method; 
*Select from Terminal TB1: (Note: This MUST be configured when using a Fieldbus interface) 

o Work Select must take place from the TB1 Terminal located on the controller backpanel 
o Batch OK reset input MUST be applied for clearing cycle count 

**Select from Front Panel :  
o Work Select can take place from the Controller front “WORK” button 
o Batch OK reset input can be applied for clearing cycle count or cleared automatically at 

the next START (upon Accept) 
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6) External gear ratio   [WORK]-00, [D-No]-04 
            Used to enter gear ratio for EXTERNAL gearing (0.3 – 3.000) 

 Default : 1.000 (1:1 gear ratio) 

Note: If external gearing is used, be sure to set the proper gear ratio if different than 1:1 or ANGLE 
count could be wrong. 

 

7) Tool Type Data number entry [WORK]-0  [D-No]-20. 
 

The tool number is entered into [WORK]-0  [D-No]-20 and must be set correctly to match the 
attached tool or an abnormal will result.  (Tool Type Error)  Enter the Tool Number which cor-
responds to the tool being connected to the CONTROLLER Unit. 
 
Note: When using the AFC software to program the controller, this tool number is automati-
cally set to the tool chosen in the software set-up.  
 

 TOOL 
NUMBER 

TOOL NAME MAX. 
TORQUE 

MAX. SPEED 

 1 Future Use   
 2 Future Use   
 3 HFT-060M80-T 6.0Kgfm  
 4 (HFT-015M50-A) 1.5Kgfm 1090 RPM 
 5 (HFT-025M80-A) 2.5Kgfm 1218 RPM 
 6 (HFT-015M80-S) 1.5Kgfm 1895 RPM 
 7 HFT-060M80-A 6.0Kgfm 446 RPM 
 8 HFT-130M80-A 13.0Kgfm 203 RPM 
 9 Future Use   
 10 (HFT-040M80-L) 4.0Kgfm  
 11 HFT-040M80-T 4.0Kgfm 694 RPM 
 12 (HFT-040M80-A) 4.0Kgfm 735 RPM 
 13 HFT-015M50-A1 1.5Kgfm 1215 RPM 
 14 HFT-015M50-S1 1.5Kgfm 1665 RPM 
 15 HFT-025M80-A1 2.5Kgfm 1070 RPM 
 16 HFT-040M80-A1 4.0Kgfm 648 RPM 
 17 (HFT-015M80-A) 1.5Kgfm 1215 RPM 
 18 HFT-040M80-S 4.0Kgfm 694 RPM 
 19 HFT-080M80-A 8.0Kgfm 330 RPM 
 20 HFT-015M50-P 1.5Kgfm 1000 RPM 
 21 HFT-010M50-S1 1.0Kgfm 1800 RPM 
 22 HFT-025M80-S1 2.5Kgfm 1000 RPM 

 
Note: The list above contains the tool numbers for Standard tools.  
          Tools in ( ) are no longer used. 
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8) Fastening Mode and Fastening Steps [WORK]-1~16, [D-No]-00. 
 
The fastening mode is entered into [WORK]-1~16, [D-No]-00.  Enter the Set Value number 
which corresponds to the fastening method desired.  The figure below describes the code for 
the four numbers and how they relate to the type of fastening method and steps preferred.  
Zero’s will display as blank (off) digits if there is no number (1,2 or 3) preceding them.  (Ex-
ample: 0020 will display as _ _ 20 or 0121 will display as _121)  When entering a new fasten-
ing method, all four digits should be entered and SET. 

 
 
 
 
 
[Fastening Method] 
0 = Torque Control 
1 = Angle Control 
  
[Fastening Steps] 
0 or BLANK = 1 Step w/ continuous snug Tq. angle count start* 
1 = 1 Step Fastening 
2 = 2 Step Fastening – Stops at 1st Tq. 
3 = 3 Step Fastening – Stops at 1st and CROS Tq. 
 
[Fastening Direction]     
0 or BLANK = CW (clockwise) Fastening 
1 = CCW (counterclockwise) Fastening 
 
[Reverse Operation] 
0 or BLANK = Not Used 
1 = Slow Reverse Start (1.5 sec. @ 20 RPM) 
2 = Varispeed 
3 = Both 1 & 2 

 
*Normal Snug angle count vs. Continuous Snug Tq. Angle Count 
 

Angle count with normal SNUG mode (XX11) 
           Angle value is not counted up when torque is below SNUG TORQUE.  

 [In case Standard Angle is 90 °] 
���

° �

�

 °

�����	��
��

 
Angle count using continuous SNUG TQ angle count Method (XX01) 
           Once SNUG TORQUE is reached, angle value is counted up regardless of the torque value. 

 [In case Standard Angle is 90 °] 


�

 °

�����	��
��
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Data No.10 Calibration torque  
 

The calibration value is set according to the tool type (capacity). However, depending on the applica-
tion characteristics or the prevailing torque generated external to the tool output shaft, the value of the 
applied torque and the torque display by the Fusion unit may mismatch.   In this case,  it is possible to 
adjust the FULL SCALE TORQUE (CAL) value, so the displayed torque matches the installation tor-
que registered by an external torque transducer (Master). 

 
The CAL value can be adjusted up to ± 20% of the FULL  SCALE TORQUE value. 

 
Example: 
Consider the HFT-080M80-A  tool.  Nominal CAL value = 8.0 Kg.m. 
Range of adjustment: from 6.2 Kg.m to 9.4 Kg.m. 
 

Use the following formula on a collection of at least 10 fastenings when a calibration correc-
tion is necessary: 
 
New CAL value = Master transducer mean/ FEC transducer mean  x Existing CAL value 
 
Note: The torque unit (Kgm, Nm, Ft.Lbs, etc.) must be the same for all terms. Do not 
mix torque units in calculation or errors will result. 
 
If the new CAL value is out of the adjustable range, the [Err] message will be displayed. 
 

Example. 
Tool Full Scale value (EXISTING CAL) is 78.4 Nm. 
STD torque is 49.0 Nm. 
Master transducer mean for 10 piece run is measuring only 47.5 Nm. 
FEC transducer mean for 10 piece run is measuring 49.0 Nm. 
 
The new CAL value is obtained as follows: 
(47.5/49.0 x 78.4) = 76.0  
 
The FULL SCALE TORQUE (CAL) value must be corrected to 76.0 Nm and en-
tered at [PARM} 1~16  [D-NO] 10. 
 

 
 Data No.11 Peak Torque Low Limit [Nm, Kgm...] 
 Data No.12 Peak Torque High Limit Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.1 
Setting points for the High and Low limits of the Peak Fastening Torque. If the High or Low limits are 
exceeded the operation is rejected. 
 
 Data No.13 Standard Torque [Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.0 
Set point of the Fastening Standard (Target) Torque. This function is only available when Torque me-
thod is selected for [00: Fastening Mode].  
 
 
 
 
 

[Fastening][Torque][Angle][Rate][Time][Speed][Revolutions][Current] [Pistol] Parameter  

Parameter No.01 ~16 
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 Data No.14 Speed Change Torque [Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.0 
Set the torque value that switches slow down speed to torque speed.  

 Data No.15 1ST Torque [Nm, Kgm...] Setting range: 0 ~ [10: Calibration torque] × 1.0 
 Data No.23 1ST Angle [deg]  Setting range: 0 ~ 9999 
1ST stop / synchronization point for multiple step fastening operations. 
End point for 1st torque rate calculation. [17: Threshold Torque is beginning]  
Shift point for changing to Torque Speed [53: Torque Speed] 
End of 1st Time and beginning of Final Time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Even if Freerun Revolutions are not achieved, the speed will change to  
Slow Down Speed when Speed Change Torque is detected.  

SPEED 
60 Freerun Revolutions 
 

51 Freerun  
     Speed 
 

40 Initial Time 
 

14 Speed Change Torque 

52 Slowdown Speed 
 

53 Torque Speed 
 

54 Reverse Speed 
 

50 Initial Speed 
 

63 Reverse Revolutions 

Fastening 
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Data No.16 SNUG Torque [Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.0 
Snug Torque is only available as a control start point when [00: Fastening Mode] is set 
for Angle Control method.  
 
Angle (of rotation) Judgment is conducted from Snug Torque to Fastening end when this 
torque value is achieved, for all fastening methods. The Angle when this torque value is 
achieved is considered the 0° start point for judgment.  

 (Example.) When [16: SNUG Torque] is 10Nm, [22: Standard Angle] is 90°. 

 
 Data No.17 Threshold Torque [Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.0 
Start point for 1st Torque Rate monitoring 
 

Torque 

Angle 
90° 

Judgment torque 

16 SNUG 
10Nm 

22 Standard Angle 

All values related to Angles are referenced from [16:SNUG Torque]  

Angle 

Torque 

 

 

30 Rate 1 Low Limit 31 Rate 1 High Limit 

15 1ST 

17 Threshold 

If 1st Torque Rate monitoring is not required, [17:Threshold Torque] should be set 
the same or higher than [10: Calibration Torque]  



Chapter 7: System Operations 

Page 7-18 

 Data No.18 CROS Torque [Nm, Kgm...]   
Setting range: 0 ~ [10: Calibration torque] × 1.0 
2nd stop / synchronization point for multiple step fastening operations. 
End point for 2nd torque rate calculation. [1E: 2nd Rate Start Torque is beginning]  
Start point for 3rd Torque Rate calculation. [Fastening End is the stop point] 
 

 
 
 
 
 
 
Data No.24 CROS Angle [deg]  (NOT USED as standard function) 
Setting range: 0 ~ 9999 
2nd stop / synchronization point for multiple step fastening operations. 
End point for 2nd torque rate calculation. [1E: 2nd Rate Start Torque or 26: 2nd Rate Start Angle 
is the beginning]  
Start point for 3rd Torque Rate calculation. [Fastening End is the stop point] 
 

 
 
 Data No.19 Torque Inhibit Limit [Nm, Kgm...] 

Setting range: 0 ~ [10: Calibration torque] × 1.1 
Limit for ignoring the Torque value sensed during fastening start due to inertia.  When the initial 
Torque exceeds the Torque Inhibit Limit during [61: Torque Inhibit Revolutions] an ABNORMAL 
will be generated and fastening will end.  

 
 Data No.1A Not Used 

 
 Data No.56 Not Used  
 
 
 

 

Angle 

Torque 

  

34 Rate 3 Low Limit 

35 Rate 3 High Limit 

24 CROS 22 Standard 

Torque 

Angle 

 

 13 Standard 

18 CROS 

34 Rate 3 Low Limit 
35 Rate 3 High Limit 

If 3rd t Torque Rate monitoring is not required, [18:CROS Torque] should be set the 
same or higher than [10: Calibration Torque]  
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 Data No.1B Breakaway Torque Limit [Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.1 
When this torque is exceeded during Reverse 2 or 3 operations, an Abnormal will be 
generated that will stop the operation.  
 
 Data No.1C Final Low Torque [Nm, Kgm...] 
 Data No.1D Final High Torque [Nm, Kgm...] 
Setting range: 0 ~ [10: Calibration torque] × 1.1 
For [Angle Method], sets the High and Low limits for Torque at the point that the final Fastening Angle 
is achieved.  
For [Torque Method], during Torque Recovery, sets the High and Low limits for Torque at the 
point that the final Fastening is completed.  
 
 Data No.1E 2ND Rate Start Torque [Nm, Kgm...]  
Setting range: 0 ~ [10: Cal torque] × 1.0 
Start point for 2nd Torque rate monitoring [Crossover is the end] 

 

 
 
 
 
 
 

Data No.26 2ND Rate Start Angle [deg]   (NOT USED as standard function) 
Setting range: 0 ~ 9999 degrees  
Start point for 2nd Torque rate monitoring [CROS Torque/Angle is the end] 

 

Torque 

Angle 
 26 2ND 24 CROS 

32 Rate 2 Low Limit 

33 Rate 2 High Limit 

Angle 

18 CROS 

1E 2ND 

32 Rate 2 Low Limit 
33 Rate 2 High Limit 

Torque 

If 2nd Torque Rate monitoring is not required, [1E:2nd Rate Start Torque] should be 
set the same or higher than [10: Calibration Torque]  
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 Data No.20 Low Angle [deg]  
 Data No.21 High Angle [deg]  
Setting range: 0~9999 
Sets the High and Low limits for Fastening Judgment Angle as measured from [16:SNUG Tor-
que] to Fastening End.  If the High limit is reached the fastening operation will stop even if the 
operation is not complete.  
 
 Data No.22 Standard Angle [deg]  
Setting range: 0~9999 
Sets the target Angle value for fastening as measured from [16:SNUG Torque]. 
This is only available when [00: Fastening Mode] is Angle Mode.  

 Data No.25 Correction Angle [deg]  
Setting range: 0~99 
Compensation value for when the Final Angle value of the equipment does not match the value 
read from an external master device. 
Normally, this value shall be set as 0.  

 Data No.30 1st Rate Low Limit [Nm/deg]  
 Data No.31 1st Rate High Limit [Nm/deg]  
Setting range: 0~Tool type’s maximum torque rate  
Sets the high and low limits for the Torque rate measured between the two points 
[17:Threshold Torque] and [15:1ST Torque] or [23:1st Angle]. 
Judgment is conducted at the point when [15:1ST Torque] or [23:1st Angle] is achieved or when 
Fastening ends, whichever occurs first.  

 Data No.32 2nd Rate Low Limit [Nm/deg]  
 Data No.33 2nd Rate High Limit [Nm/deg]  
Setting range: 0~Tool type’s maximum torque rate  
Sets the high and low limits for the Torque rate measured between the two points 
[1E:2nd Rate Start Torque] or [26:2nd Rate Start Angle] and [18:CROS Torque] or 
[24:CROS Angle]. 
Judgment is conducted at the point when the [18:CROS Torque] or [24:CROS Angle] is 
reached or when Fastening ends, whichever occurs first. 
 
 Data No.34 3rd Rate Low Limit [Nm/deg]  
 Data No.35 3rd Rate High Limit [Nm/deg]  
Setting range: 0~Tool type’s maximum torque rate  
Sets the high and low limits for the Torque rate measured between the two points 
[18:CROS Torque] or [24:CROS Angle] and Fastening End.  

 Data No.40 Initial Time [sec]  
Setting range: 0 ~ 999.9  
During initial time, the start of the fastening operation will be conducted at [50: Initial Speed] 
When [40 Initial Time] is set as 0, the operation will start in [51: Freerun Speed] 

 Data No.41 1ST Time High Limit [sec]  
Setting range: 0~999.9  
Set the high time limit between the start of fastening and [15: 1ST Torque] or [23: 1ST Angle]. 
When this time elapses before reaching the target, the process is rejected. 

Data No.42 Final Time High Limit [sec]  
Setting range: 0~999.9  
Set the high time limit between [15:1ST Torque] or [23: 1ST Angle] and Fastening end 
When this time elapses before reaching the target, the process is rejected. 
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 Data No.43 1ST Time Low Limit [sec]  
Setting range: 0~999.9  
Set the low time limit between the start of fastening and [15: 1ST Torque] or [23: 1ST Angle]. 
When the target is reached before this time has expired the process is rejected. 
 
 Data No.44 Final Time Low Limit [sec]  
Setting range: 0~999.9  
Set the high time limit between [15:1ST Torque] or [23: 1ST Angle] and Fastening end 
When the target is reached before this time has expired the process is rejected. 

Data No.45 Ramp up Time ���������

Setting range: 0~9.9  
This is the time constant from when the fastening operation starts until when the speci-
fied speed is achieved. 
 
 Data No.46 Ramp Down Time [sec]  
Setting range: 0~9.9 
This is the time constant from when the fastening operation stops until when the speed becomes ze-
ro. 
 
 Data No.47 Reverse Ramp up Time [sec]  
Setting range: 0~9.9 
This is the time to increase rotation speed when conducting reverse operations. 

 Data No.48 Torque Recovery Pulses  
Setting range: 0~50 pulses 
In Torque Method Fastening, after the fastening operation has reached the target torque, the torque 
will be held at Standard Torque for this duration. 
Unless this function is required to compensate for relaxation in the fastener, set the torque recovery 
value at 0.0 and do not perform the torque recovery process.  
 
Data No.50 Initial Speed [rpm]  
Setting range: Tool’s minimum rpm ~ Tool’s maximum rpm
Sets the speed at which the tool will begin operations.  Slower speeds are used to aid in fastener  
engagement. 
 
Data No.51 Freerun Speed [rpm]  
Setting range: 1 ~ Tool’s maximum rpm  
Sets the high speed rundown value used to drive a fastener to seating.  Shifts to [52: Slow Down 
Speed] when [14:Speed Change Torque] is sensed. 
 
 Data No.52 Slow Down Speed [rpm]  
Setting range: 1 ~ Tool’s maximum rpm  
Sets the speed used to draw the fastener down to [15: 1st Torque] or [23:1st Angle].  
When [15: 1st Torque] or [23:1st Angle] is sensed the operation will switch to [53: Torque Speed]  
 
Data No.53 Torque Speed [rpm]  
Setting range: 1 ~ Tool’s maximum rpm  
Sets the speed during final fastening operations.  
*Slower torque speed results in better fastening accuracy.  

 Data No.54 Reverse Speed 1 [rpm]   
Setting range: 1 ~ Tool’s maximum rpm 
Reverse 1 operates when the manual reverse input is selected or when programmed in-
to a Multi system Sequence program. 
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 Data No.55 Not Used  
 Data No.56 Not Used  
 
 
 
Data No.60 Freerun Revolutions [rev]  
Setting range: 0 ~ 99.9  
Sets the number of revolutions the system will run from the beginning of the fastening operation until 
[51:Freerun Speed] is no longer needed.  
Override shifts to [52: Slow Down Speed] when [14:Speed Change Torque] is sensed. 
 
 Data No.61 Torque Inhibit Revolutions [rev]  
Setting range: 0 ~ 99.9  
For operation that require large starting torque.  
Duration for ignoring the Torque value sensed at Fastening start due to inertia.  When the initial Tor-
que exceeds the [19: Torque Inhibit Limit] during [61: Torque Inhibit Revolutions] an ABNORMAL will 
be generated and fastening will end. 

 Data No.62 Not Used  
 Data No.63 Not Used 
 Data No.64 Not Used  
 Data No.68 Not Used
 Data No.69 Not Used 

 Data No.70 Full Scale Current [A]  
 Data No.71 High Current Limit [A]  
 Data No.72 Low Current Limit [A]  
 Data No.73 Fastening Current Limit [A]  
Setting range: 0 ~ 12 
Used as a redundant check of the fastening process.  Please contact FEC Inc. for assistance. 
 
 

Unit Type Tool Type 
Full Scale   

Current [A] 
High Current 

Limit [A] 
Low Current   

Limit [A] 
Fastening       
Current [A] 

HFC-EC-16 HFT 12.0 max 12.0 max 0.0 12.0 max 
 
 

Data No.74 Accept Batch Count    
Setting Range: 0 – 99 
Used to set the number of accepts for WORK ACCEPT. Setting “0” disables function. 
 
Data No.80 CW Stop Angle (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 360 
Used to set the swing stop angle in the CW direction. This is the angle the pistol will swing up to be-
fore shutting off.   Setting “180” disables function. 
 
Data No.81 CW Swing Pause Angle (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 360 
Used to set the swing Pause angle in the CW direction.  
 
Data No.82 CW Swing Stop Servo Lock Time (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 1000 
Used to set the swing stop servo lock time in the CW direction.  
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Data No.83 CW Motor Resume Time (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 1000 
Used to set the motor resume time in the CW direction.  

 
Data No.80 CCW Stop Angle (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 360 
Used to set the swing stop angle in the CW direction. This is the angle the pistol will swing up to be-
fore shutting off.  Setting “180” disables function. 
 
Data No.81 CCW Swing Pause Angle (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 360 
Used to set the swing Pause angle in the CW direction.  
 
Data No.82 CCW Swing Stop Servo Lock Time (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 1000 
Used to set the swing stop servo lock time in the CW direction.  
 
Data No.83 CCW Motor Resume Time (Pistol Pulse Function) [Deg]   
Setting Range: 0 – 1000 
Used to set the motor resume time in the CW direction.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 7: System Operations 

7.2.6 STATUS display 

 
 
 
Two types of controller STATUS can be displayed, either STOP or ABNORMAL.
   
1) When the STOP signal is activated:
The [DATA] display will indicate when the STOP signal has 
the figure. 
 

 
 
 
 
2) When an ABNORMAL condition occurs
lowed by a number that represents the Abnormal number code. The 
a dash and a number that represen
The figure below shows a display reporting the Abnormal code 9 and the Sub code number 0. 
(Refer to chapter 9) 
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STATUS can be displayed, either STOP or ABNORMAL. 

1) When the STOP signal is activated: 
display will indicate when the STOP signal has halted the FUSION as shown in 

 

2) When an ABNORMAL condition occurs, the display will show a flashing "A" character fo
lowed by a number that represents the Abnormal number code. The [COUNT/D-NO] 
a dash and a number that represents the SERVICE CODE NUMBER or SUB Code.
The figure below shows a display reporting the Abnormal code 9 and the Sub code number 0. 

as shown in 

the display will show a flashing "A" character fol-
NO] displays 

ts the SERVICE CODE NUMBER or SUB Code. 
The figure below shows a display reporting the Abnormal code 9 and the Sub code number 0. 
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7.3  Download / Setup Mode Operation (Bypass Mode Only)

The FUSION system has two 
“MODE” and “SET” Buttons, on the front of the Controller, simultaneously, or by the PLC B
pass input.  The operational modes available in the 
der this condition, the “MODE” and “SET” Buttons have been pressed simultaneously, or the 
BYPASS external signal is active. During the 
lows setting of all available parameter presets.
 

7.3.1 Download Mode selection

Immediately after the bypass condition has been entered, the unit is in the 
Setup mode with the unit number displayed on the Count /D
Console software allows 
program the CONTROLLER
change to the primary 
communication to an external computer, the download mode will be maintained until the o
eration is completed.)
 
(Refer to the AFC Console Manual for information about the Download Mode).
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7.3  Download / Setup Mode Operation (Bypass Mode Only) 

The FUSION system has two operational states that are controlled by depressing the 
“MODE” and “SET” Buttons, on the front of the Controller, simultaneously, or by the PLC B
pass input.  The operational modes available in the Bypass State are identified below.   U

, the “MODE” and “SET” Buttons have been pressed simultaneously, or the 
BYPASS external signal is active. During the Bypass State, the controller 
lows setting of all available parameter presets. 

Download Mode selection 

er the bypass condition has been entered, the unit is in the 
with the unit number displayed on the Count /D-No Display

software allows the CONTROLLER Unit setup via a computer
CONTROLLER unit with the display programmer, press the [MODE] key to 

primary setup mode.  (If the CONTROLLER unit is performing some data 
communication to an external computer, the download mode will be maintained until the o

mpleted.) 

Console Manual for information about the Download Mode).

 
 
 

 
 
 
 
 
 
 
 
Pressing both the [MODE] & [SET] keys at the same time 
puts the controller into BYPASS mode.

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

FIG. 7-3-1 CONTROLLER Unit in Download mode.
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operational states that are controlled by depressing the 
“MODE” and “SET” Buttons, on the front of the Controller, simultaneously, or by the PLC By-

are identified below.   Un-
, the “MODE” and “SET” Buttons have been pressed simultaneously, or the 

controller displays and al-

er the bypass condition has been entered, the unit is in the initial Download / 
No Display.  The AFC User 

Unit setup via a computer’s RS232 Port.  To 
unit with the display programmer, press the [MODE] key to 

unit is performing some data 
communication to an external computer, the download mode will be maintained until the op-

Console Manual for information about the Download Mode). 

Pressing both the [MODE] & [SET] keys at the same time 
puts the controller into BYPASS mode. 

1 CONTROLLER Unit in Download mode. 
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7.3.2 Setup  Mode selection 

Depressing the Mode button will initiate the Setup mode.  Immediately after the setup mode 
is established, a blinking number will appear in the 
(blinking mode) will move between the 2 digit pos
pressed.  The blinking character can be increased or decreased using the [
The [COUNT/D-NO] characters will display the data corresponding to the Parameter data list 
(7.2.5).  The [DATA] characters will display the actual value of the 
rently set.  You may edit the currently indicated 
[SET] button to enter into the Data E
to change. (See 7.3.4 and 7.3.5 
 
 

FIG. 7
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Depressing the Mode button will initiate the Setup mode.  Immediately after the setup mode 
is established, a blinking number will appear in the [COUNT/D-NO.] display.  The cursor 

between the 2 digit positions each time the [MODE] button is 
The blinking character can be increased or decreased using the [ ¯̄̄̄ ] and [­­­­

characters will display the data corresponding to the Parameter data list 
(7.2.5).  The [DATA] characters will display the actual value of the [COUNT/D-NO] as it is cu
rently set.  You may edit the currently indicated data using the Data Edit mode.  Press the 
[SET] button to enter into the Data Edit mode on the indicated [COUNT/D-NO.] that 

and 7.3.5 for detail) 

FIG. 7-3-2 Setup mode D-No selection 

Depressing the Mode button will initiate the Setup mode.  Immediately after the setup mode 
display.  The cursor 

each time the [MODE] button is 
­­­­ ] buttons.  

characters will display the data corresponding to the Parameter data list 
as it is cur-

data using the Data Edit mode.  Press the 
that you want 
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7.3.3 Parameter # selection

All 16 Parameter sets can be setup using the programmer.  Data corresponding to the s
lected parameter number will be displayed in the [DATA] display.  The diagram below d
scribes the selection.
programming purposes is accomplished by depressing the 
zontal arrows) while in 
PARAMETER 0 that contains configuration data common to all parameters.
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Parameter # selection 

 
Parameter sets can be setup using the programmer.  Data corresponding to the s

lected parameter number will be displayed in the [DATA] display.  The diagram below d
scribes the selection. Selection of the FUSION system 16 different sets of parameters for 
rogramming purposes is accomplished by depressing the [���� ] and [����

tal arrows) while in primary setup mode.  In addition to parameter 1 ~ 16 there is a 
PARAMETER 0 that contains configuration data common to all parameters.

FIG. 7-3-3 Parameter display D-No selection 
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Parameter sets can be setup using the programmer.  Data corresponding to the se-
lected parameter number will be displayed in the [DATA] display.  The diagram below de-

Selection of the FUSION system 16 different sets of parameters for 
���� ] Cursor key (Hori-

In addition to parameter 1 ~ 16 there is a  
PARAMETER 0 that contains configuration data common to all parameters. 
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7.3.4  Data # selection 

The value for digit 1 and 2 of the 
(blinking) cursor is in the respected position. The 
[ ¯̄̄̄ ] and [­­­­ ] keys.  Data corresponding to the data number 
in the [DATA] display (Refer to section 7.2.5). If the cursor is in the 1st digit position, by 
pressing the [ ¯̄̄̄ ] or [­­­­ ] keys, the DATA number will be scrolled by tens. 
2nd digit position, the DATA number scrolling will be one by one. As noted in the Parameter 
Data List chart, the preset values are not arranged in a perfect sequence and some numbers 
may be skipped.  When scrolling the DATA numbers,
the same or the following parameter number.
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The value for digit 1 and 2 of the [COUNT/D-NO] display may only be changed when the 
(blinking) cursor is in the respected position. The [COUNT/D-NO] value is changed with the 

] keys.  Data corresponding to the data number [COUNT/D-NO] display will appear 
in the [DATA] display (Refer to section 7.2.5). If the cursor is in the 1st digit position, by 

] keys, the DATA number will be scrolled by tens. If the cursor is in the 
2nd digit position, the DATA number scrolling will be one by one. As noted in the Parameter 
Data List chart, the preset values are not arranged in a perfect sequence and some numbers 
may be skipped.  When scrolling the DATA numbers, it will scroll to the next existing value in 
the same or the following parameter number. 

FIG. 7-3-4 Data No. changing 

display may only be changed when the 
value is changed with the 

display will appear 
in the [DATA] display (Refer to section 7.2.5). If the cursor is in the 1st digit position, by 

If the cursor is in the 
2nd digit position, the DATA number scrolling will be one by one. As noted in the Parameter 
Data List chart, the preset values are not arranged in a perfect sequence and some numbers 

it will scroll to the next existing value in 
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7.3.5  Data Edit mode operation.

  

 FIG. 7-3-3 Setup mode operation
 
 
 
 

When the Torque Unit number (PARM 0 D
changed, the [DATA] display will show "CHNG," and the D
the vertical arrow buttons to choose YES or NO; YES means that the data will be entered if 
the confirmation SET button is pressed.  The [SET] and [MODE] buttons 
when "NO" appears.  If no button is pushed within five seconds, the new data will be ignored, 
and the system will exit the Data Edit mode.
 
Note: 
When the Torque Unit (PARM 0, and D
is changed, all torque settings (D
cleared. 
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Data Edit mode operation. 

 
Depressing the [MODE] button will bring up the 
mary setup mode.  The blinking cursor 
tioned in the right most digit in the 
field and depressing it again will bring it to the l
of the field.  Use the [ ¯̄̄̄ ] and [­­­­ ] buttons to select the 
desired [COUNT/D-NO] number which is to be edited.
 
After you have selected the Parameter number and 
the Data number you would like to edit, press the 
[SET] button to enter the Data Edit mode.  The blin
ing digit will now appear at the left digit of the DATA 
field.  You can move one digit to the right each time 
you press the [MODE] button.  By pressing the button 
four times, you leave the Data Edit mode and return 
to the Setup mode (without saving any changes).  
Use the [ ¯̄̄̄ ] and [­­­­ ] buttons to increase or decrease 
the digit that is blinking. 
 
After changes have been made, pressing the [SET] 
button will save the changes and exit to the Setup 
mode. 
 
If the entered values are out of range / limits, "
appear, and the new data will be ignored.  In this 
case, return to the parameter number selection (using 
the [MODE] key) and enter data that is acceptable.
 
 
 
 
 
 
 
 
 

3 Setup mode operation 

When the Torque Unit number (PARM 0 D-NO 00) or the Tool Type (PARM 0 D
changed, the [DATA] display will show "CHNG," and the D-NO display will show "NO."  Use 
the vertical arrow buttons to choose YES or NO; YES means that the data will be entered if 
the confirmation SET button is pressed.  The [SET] and [MODE] buttons 
when "NO" appears.  If no button is pushed within five seconds, the new data will be ignored, 
and the system will exit the Data Edit mode. 

When the Torque Unit (PARM 0, and D-NO 00) or the Tool Type (PARM 0, and D
ged, all torque settings (D-No 00-1E) and speed settings (D-

7: System Operations (Rev.2)            

Depressing the [MODE] button will bring up the pri-
he blinking cursor will be posi-

digit in the [COUNT/D-NO] 
field and depressing it again will bring it to the left digit 

] buttons to select the 
number which is to be edited. 

rameter number and 
the Data number you would like to edit, press the 
[SET] button to enter the Data Edit mode.  The blink-
ing digit will now appear at the left digit of the DATA 
field.  You can move one digit to the right each time 

on.  By pressing the button 
four times, you leave the Data Edit mode and return 
to the Setup mode (without saving any changes).  

] buttons to increase or decrease 

After changes have been made, pressing the [SET] 
button will save the changes and exit to the Setup 

If the entered values are out of range / limits, "Err" will 
ew data will be ignored.  In this 

case, return to the parameter number selection (using 
the [MODE] key) and enter data that is acceptable. 

NO 00) or the Tool Type (PARM 0 D-NO 20) is 
NO display will show "NO."  Use 

the vertical arrow buttons to choose YES or NO; YES means that the data will be entered if 
the confirmation SET button is pressed.  The [SET] and [MODE] buttons will have no effect 
when "NO" appears.  If no button is pushed within five seconds, the new data will be ignored, 

NO 00) or the Tool Type (PARM 0, and D-No 20) 
-No 50-56) will be 
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7.3.6 Parameter copy. 

To speed parameter data entry, it may be beneficial to copy from one parameter set to 
another parameter set.  This is especially the case if o
the procedure below for the parameter copy function using the display;
 

 
 
FIG. 7.3.6 Parameter copy procedure
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To speed parameter data entry, it may be beneficial to copy from one parameter set to 
another parameter set.  This is especially the case if only minor changes are required.  Use 
the procedure below for the parameter copy function using the display; 

 

·  When the system is in Setup mode, 
select Data number 01 of Parameter 00
(This data corresponds to the ROM ve
sion and is non adjustable data.)

·  Press the Set button and the cursor 
will jump to the left digit position of the 4 
digit data display. (There will be a d
cimal point between the second and third 
digit) The first two digits specify which 
parameter number is to be copied 
and the two digits after the decimal point 
specify which parameter number is being 
copied TO.  

·  Edit the numbers to change the di
play to get the desired source and target 
parameter numbers. (The example to the 
left shows parameter 1 being copied to 
parameter 2) 

·  Press the SET button to proceed 
with the copy. 

·  Press either arrow button to confirm 
the change (YES) or to cancel it (NO). 
(The display will return to the Setup 
Mode if no action is taken within 4 
seconds) 

·  If YES is displayed, press the SET 
button again to copy the parameter.
 
 
 
 

FIG. 7.3.6 Parameter copy procedure 
  

To speed parameter data entry, it may be beneficial to copy from one parameter set to 
nly minor changes are required.  Use 

When the system is in Setup mode, 
select Data number 01 of Parameter 00. 

ponds to the ROM ver-
sion and is non adjustable data.) 

and the cursor 
will jump to the left digit position of the 4 
digit data display. (There will be a de-
cimal point between the second and third 
digit) The first two digits specify which 
parameter number is to be copied FROM 

its after the decimal point 
specify which parameter number is being 

Edit the numbers to change the dis-
play to get the desired source and target 
parameter numbers. (The example to the 
left shows parameter 1 being copied to 

SET button to proceed 

Press either arrow button to confirm 
the change (YES) or to cancel it (NO). 
(The display will return to the Setup 
Mode if no action is taken within 4 

If YES is displayed, press the SET 
parameter. 
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7.4 Calibration Adjustment. 

The calibration value is set according to the tool type (capacity). However, depending on the 
application characteristics or on the prevailing torque generated external to the tool output 
shaft, the value of the applied torque and the torque display by the CONTROLLER unit may 
mismatch.   In this case it is possible to adjust the FULL SCALE TORQUE (CAL) value, so 
the displayed torque matches the installation torque registered by an external torque trans-
ducer (Master). 
 
The CAL value can be adjusted up to ± 10% of the FULL SCALE TORQUE value. 

 
Example: 
Consider the HFT-025M80-A tool. 
Nominal CAL value = 3.5 Kg.m. 
Range of adjustment: from 2.8 Kg.m to 4.2 Kg.m. 
 

 
The FULL SCALE TORQUE value is read from Parameter 1 ~16 D-No 10. 
 
Use the following formula on a collection of at least 10 fastenings when a calibration correc-
tion is necessary: 
 
New CAL value = Master transducer mean/ FEC transducer mean x Existing CAL value 
 
Note: The torque unit (Kgm, Nm, FtLb, etc.) must be the same for all terms. Do not mix 
torque units in calculation or errors will result. 
 
If the new CAL value is out of the adjustable range, the [Err] message will be displayed. 
 

Example: 
Tool Full Scale value (EXISTING CAL) is 35.00 Nm. 
STD torque is 25.0 Nm. 
Master transducer mean for 10 piece run is measuring only 24.00 Nm. 
FEC transducer mean for 10 piece run is measuring 26.0 Nm. 
 
The new CAL value is obtained as follows: 
 
(24.00/26.00 x 35.00) = 32.305  
 
The FULL SCALE TORQUE (CAL) value must be corrected to 32.30 Nm and en-
tered at [WORK} 1~16 [COUNT/D-NO] 10. 
 
 
 
NOTE: WORK  1~16 can have different Calibration values entered.  This pro-
vides for an improved accuracy rating over an extended torque range. 
 
 

Notice: An alternative method of checking calibration using a static torque device (wrench or 
bench checker) can be done using the Locked Spindle Mode method.  The motor can be 
electrically locked while the operator manually applies torque with the tool (using the tool as a 
torque wrench) and then comparing the readings from the FEC Controller data display vs. the 
torque displayed from the master.   See 7-2-2 for a description of how to put the spindle into 
the Locked Spindle Mode. 
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7.5 Optional Real Time Clock Module 

The Fusion system stores 10000 cycles of fastening results in its flash memory.  In order to 
add a Date/Time stamp to this data, an optional Real Time Clock module can be added to the 
controller.  This module is added into the back of the controller inside of the access panel at 
the upper right side.   
When this clock module is added, the date & time will be attached to the stored data every 
cycle.  This function is available in Firmware version 2.20 or later 
 
The AFC software will be required for restoring stored data from controller. 
 
Clock module model : ANG-RTC 
Backup power source :  Electric double layer capacitor 
  
Backup memory duration : Approx. 10000 hours 
Backup power charge time Approx. 1hour 
 
If the controller power is turned off for more than 2 months, the clock backup power will be 
lost & the time settings will be lost. 
The Clock can be set using the front display & keypad the same method as changing para-
meter data.  See the table below for parameter numbers. 
  

Work # Data # Item Example 
00 30 Year  ‘yyyy’ ‘2005’    Year 2005 
00 31 Month & Date  ‘mmdd’ ‘0131’    January 31st 
00 32 Hour & Minute ‘hhmm’ ‘1759’    17:59 
00 33 Seconds  ‘00ss’ ‘0020’    20 second 

 
Seconds will be set as ‘00’ when Hour & Time (Data # 32) is changed. 
 
Note:  Clock may be off approx. 10 seconds / month.  Adjust as required. 
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7.6 Tubenut Head Set-up 

Tubenut heads are used for applications that require a socket to be inserted around a tube to 
fasten an accompanying tubenut.  They require a special function to re-align the “U” shaped 
socket back to it’s “open” position in order to remove the nutrunner from the tube after fasten-
ing.  When using an optional Tubenut head, special programming options MUST be set-up to 
enable the Tubenut socket automatic return function along with various other considerations.  
 
Tubenut head applications inherently present safety concerns especially in the area of the 
open “U” shaped socket.  The opening of the “U” shaped socket presents a PINCH POINT 
while rotating.   
 
WARNING: KEEP ALL BODY PARTS AWAY FROM THE TUBENUT HEAD 
SOCKET OPENING DURING OPERATION OR PERSONAL INJURY MAY 
RESULT!   
 
PLEASE CONSULT YOUR PLANT SAFETY PERSONNEL BEFORE 
USING THIS HEAD! 
   
All safety precautions MUST be followed to ensure safe operation and 
operator safety! 
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7.6.1 Recommended Parameter Set-up for Tubenut  Head 

 
The following parameters are recommended for setting up the Tubenut head function. 
 

1.   Fastening Function Version [WORK]-00, [D-No]-03 
Change to version for Tubenut head tool (1.00, 1.01, 1.10, 1.11)  
(See page 7-12 for function version change procedure) 
 
     

2.   External Gear Ratio  [WORK]-00, [D-No]-04 
Default is “1.000” .  If the gear ratio is other than 1:1, then the gear ratio must 
be adjusted here or angle readings will not be correct when fastening. 
(ex. If gear ratio is 1:1.132, then “1.132” should be entered here) 
 
 

3.  Gear Head Selection [WORK]-00, [D-No]-05 (Firmware Ver. 2.33 or higher) 
Select the version of Tubenut head you are using. (CW or CCW) This is de-
termined by the direction the NUTRUNNER must rotate in order to rotate the 
tubenut head in the FASTENING direction and is dependant on the gearing 
in the tubenut head.  (Without the tubenut head attached to the nutrunner, 
slowly rotate the tubenut socket in the CW direction and take notice of which 
direction the square drive is turning on the other end of the head.  If it rotates 
in the SAME direction, use the CW setting.  If it rotates in the OPPOSITE di-
rection, use the CCW setting) 
 
“00” : Normal (Default) 
“01” : CW Tubenut Head (Enables CW Tubenut Function) 
“03” : CCW Tubenut Head (Enables CCW Tubenut Function) 
 
 

4.   Full Scale Torque [WORK]-01(thru-16), [D-No]-10 
This value will need to be adjusted to make up for torque loss through the  
tubenut gearing.  (This should be determined by using the calibration adjust-
ment method – Section 7-4)  This value changes with tool size and capacity. 

 
 

5.   Torque Inhibit Limit  [WORK]-01(thru-16), [D-No]-19 
When using the Tubenut function, the Torque Inhibit Limit parameter sets the 
MAX. amount of torque that can be sensed during the Torque Inhibit Revolu-
tion setting.  This is used to set the max. torque to be sensed during the start 
of rotation of the socket or until the socket “U” opening moves to a closed 
position.  This will protect from damage anything being inserted into the 
path of the socket as it rotates in the OPEN space. If this torque value is 
exceeded during the Torque Inhibit Revolution (Work – 01 (thru-16) D-No-
61), a REJECT will result.   This cannot be set to low or nuisance REJECTS 
will occur during normal motor start-up. 
Recommended setting: .75 – 1.5Nm  
NOTE: This setting will vary by tool size and Tubenut head configuration. 
 
WARNING! – Do not set this ABOVE the recommended setting or per-
sonnel injury may result! 
 

6.   Torque Inhibit Revolutions  [WORK]-01(thru-16), [D-No]-61 
Set Torque Inhibit Revolution so that the torque can be checked during motor 
start-up (Just enough revolution for the socket to close the “U” opening) 
Recommended setting: .3rev  
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7.   Initial Time  [WORK]-01(thru-16), [D-No]-40 
Set Initial Time so that revolution time/speed is slow during motor start-up 
(the time that the socket is rotating in the socket “U” opening) 
Recommended setting: .3sec 
 

8.   Initial Speed  [WORK]-01(thru-16), [D-No]-50 
Set Initial Speed for slow rotation while socket is rotating through the “U” 
opening. 
Recommended setting: 60rpm max. 
 

9.  Reverse Speed  [WORK]-01(thru-16), [D-No]-54 
Reverse speed is used to re-align the socket after a fastening. 
Recommended setting: 80 – 100rpm max. 
 

10.   Ramp Up Time  [WORK]-01(thru-16), [D-No]-45 
Sets motor ramp-up time from slow to higher speeds 
Recommended setting: 1.0 – 1.5sec. 
(Can only be set in Supervisory security mode) 
 

11.   Ramp Down Time  [WORK]-01(thru-16), [D-No]-46 
Sets motor ramp-down time from high to slower speeds 
Recommended setting: 1.0sec. 
(Can only be set in Supervisory security mode) 

 
 
 
 

7.6.2 Tubenut Head Operation 

When using a Tubenut head, a special function is required to re-align the socket after normal 
fastening operations and allow the socket to be placed onto the nut to be fastened.   The start 
trigger must be held “ON” for the complete fastening of the part.  If the trigger is released dur-
ing the fastening cycle, the fastening will stop.  The fastening can be re-started by simply 
squeezing the trigger again.  Use the procedures below to re-align the Tubenut socket. 
 
 
First Time Power-Up / Socket Re-alignment 
If the Tubenut socket is not aligned use the following procedure to re-align the open socket. 

�  Press the “Reverse” pushbutton (Tool RED / GREEN LED’S will flash) 
�  Press the start trigger 
�  Hold the start trigger until the socket is re-aligned and the tool shuts off (tool  au-

tomatically shuts off) 
NOTE: If the socket is turning in the wrong direction to re-align the head (Re-alignment must 
turn CCW for proper operation), the Gear Head Selection is wrong ([WORK]-00, [D-No]-05). 
 
Return to Home Position after Fastening 
After fastening a part, the tubenut socket must be re-aligned in order to remove it from the 
part.  Use the procedure above to re-align the socket if removal is desired.  Use this proce-
dure to re-align the socket and remove the head from the part after a complete fastening. 

�  Hold down start trigger until fastening is complete 
�  While still HOLDING the start trigger after fastening is complete, lift socket off of 

the nut being fastened  
�  Release start trigger and the socket will re-align automatically. 
�  If the trigger is inadvertently released before the socket is re-aligned, follow the 

procedure above to re-align the socket. 
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