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1.
INTRODUCTION 

1.1
Scope.  This document provides general instructions for the operation of the HYTORC Electric-Hydraulic Torque Machine.  The procedures can be adapted to a specific torque operation.

1.2  
Purpose.  The procedures in this document define the requirements to use the HYTORC torque machine to support installation of test fixtures and test articles for structural loads test fixture setup of space flight and related hardware.

1.3
Applicability.  Adherence to these procedures is required for all users of the HYTORC Model HY-3SL and HY-10XLT Electric-Hydraulic Torque Machine within the aforestated  Scope and Purpose.  This SOP assumes qualified users and familiarity with the HYTORC models listed herein.

1.4
Description.   The HYTORC units include an electric operated hydraulic pump that drives a hydraulic ratcheting torque tool.  The torque tool is unidirectional with a 360-degree adjustable reaction member for tightening and loosening nuts and bolts.
1.5
General.  This SOP contains necessary instructions for general operation.  If more detailed operational instructions or hardware application information is required, refer to the HYTORC “Operational and Spare Parts Manual”, revised Dec. 1, 1994.  The HYTORC manual is located in the ED27 Structural Strength Team's central files in Building 4619.
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3.
SAFETY

Emergency Telephone Numbers:

            General Emergency   911               Security   4- 4357

            Ambulance                 911               Utilities   4- 3919

            Fire                              911               Safety     4- 0046


3.1       Keep work area clean and well lighted.  

3.2       Consider work area environment.  Do not use this unit in a potentially volatile atmosphere.

3.3       Avoid premature tool starting.  The pump remote control is for the tool operator to maintain control, only , i.e. it should not be available to a second operator for potential inadvertent starting.

.

3.4       Stay clear during operation.  In most cases, the tool will allow “hands free”                            operation.  If the tool must be held or steadied during operation, do not hold the tool against the application with your hands on the reaction member.                                                                           

3.5       Guard against electrical shock.  Ensure the pump is properly grounded and

           120 VAC voltage is the source used.


            NOTE:   Proper minimum size extension cord, as noted in the following, must be used. 

            Current at full load          Length of cord / Cord Size ( AWG)
            20 amps                                (0-25 feet / 14AWG)   (25-50 feet / 12AWG) ( 50-100 feet/8 AWG)

NOTE:  If the HYTORC does not cycle properly between torquing steps, it is likely that insufficient voltage is available.  Check the line voltage before proceeding!
3.6       Store idle tools.  When not in use, store tools and accessories. 

3.7
Use right tool.  Don’t force small tools or attachments to do the job that requires a larger tool for adequate performance.  Don’t use a tool for purposes not intended. 

3.8
Proper safety attire.  When handling or operating hydraulic equipment, use work gloves, hard hats, safety shoes, and other appropriate clothing.

3.9 
Use safety glasses.
3.10
Moving equipment.  Do not use hydraulic hoses, uniswivels, pump power cord, or remote cords as means to move the equipment.

3.11
Maintain tools with care.  For safe and top performance, inspect tool, powerpack, and accessories for visual damage frequently; and always prior to use.  Refer to the Operations Maintenance Section of the HYTORC instruction manual for proper tool and pump maintenance.

3.12
Stay alert.  Do not become complacent.  Watch what you are doing.  Use common sense. 

3.13
Prior to use.  Check sockets for size, quality, and flaws.  Do not use, if questionable. Locate a solid secure reaction point.  Be sure the reaction arm retaining clamp is fully engaged.  Be sure the hydraulic hoses are free of the reaction point.


Caution:  Remain clear of the reaction arm during operation and never put body parts between reaction arm and reaction surface. 

3.14
Always use quality accessories.

3.15
Do not use other equipment to enhance performance, e.g., hammer on the socket or tool. 


Note:  HYTORC pumps are designed to operate HYTORC tools only.  Damage may occur to the pump or product being worked due to misuse of the tool.

4.0
OPERATING SEQUENCE

4.1
How to set tool for tightening or loosening:

Square drive tool:  Consider the square drive end of the tool to be the front.  When observing the tool from the front-end, if the square drive sticks out RIGHT, the tool is set for TIGHTENING; if the square drive sticks out LEFT, the tool is set for LOOSENING. 
Hex link tool:  Consider the hex link end of the tool to be the front.  When observing the tool from the front-end, for TIGHTENING put the RIGHT side of the link over the nut; for LOOSENING put the LEFT side of the link over the nut.

4.2
To change drive directions on square drive tools:

For the Model HY-3SL, simply push drive to the desired side, as it is held in position by a split retaining ring.

For the Model HY-10XLT, unscrew the drive retainer, remove the spline drive, insert it in the opposite side, and replace the drive retainer.  Note:  It helps to hold back the release lever on the outside of the tool housing and lift the inside ratchet slightly.

4.3
Use of the reaction arm:

Attach the reaction arm by slipping it over the tool spline so that its arm sticks out in the direction of the Square drive tool. 
4.4
Hose connection:

Ensure screw-type connectors are completely and fully engaged during operation!

4.5
How to set torque: 

Connect the tool to the pump.  Loosen the pressure regulator knob until it turns freely. Press the remote control button and build pressure by turning the regulator knob clockwise until the predetermined pressure (Refer to Chart 1.0 for pressure-to-torque relationship) is reached.  Lock-in the pressure with the lock nut after trial-test of the setting.  For loosening, set pump pressure to 10,000 PSI.

4.6
Hose removal:

Residual pressure in the hoses can make hose removal difficult, even when the pump is turned off.  Pushing in a 3/16” diameter pin on the “outboard” side of the electric solenoid valve, or jogging the pump remote control, will relieve pressure.

HYTORCPRIVATE 

PRESSURE-TO-TORQUE RELATIONSHIP CHART 1.0
  
HY‑3SL
HY‑lOXLT

PUMP PRESSURE
TORQUE
PUMP PRESSURE
TORQUE



(psig)
(ft-lbs)
(psig)
(ft-lbs)



1,000
295
1,500
1,755


1,200
355
1,600
1,864


1,400
415
1,800
2,082


1,600
475
2,000
2,300


1,800
535



2,000
595





2,200
655
2,200
2,526


2,400
715
2,400
2,752


2,600
775
2,600
2,978


2,800
835
2,800
3,204


3,000
895
3,000
3,430


3,200
955
3,200
3,656


3,400
1,015
3,400
3,882


3,600
1,075
3,600
4,108


3,800
1,130
3,800
4,334


4,000
1,190
4,000
4,560


4,200
1,250
4,200
4,792


4,400
1,310
4,400
5,024


4,600
1,370
4,600
5,256


4,800
1,430
4,800
5,488


5,000
1,485
5,000
5,720


5,200
1,550
5,200
5,948


5,400
1,610
5,400
6,176


5,600
1,665
5,600
6,404


5,800
1,730
5,800
6,632


6,000
1,785
6,000
6,860


6,200
1,850
6,200
7,094


6,400
1,905
6,400
7,328


6,600
1,965
6,600
7,562


6,800
2,025
6,800
7,796


7,000
2,085
7,000
8,030


7,200
2,145
7,200
8,264


7,400
2,205
7,400
8,498


7,600
2,260
7,600
8,732


7,800
2,325
7,800
8,966


8,000
2,380
8,000
9,200


HY‑3SL
HY‑lOXLT

PUMP PRESSURE
TORQUE
PUMP PRESSURE
TORQUE



(psig)
(ft-lbs)
(psig)
(ft-lbs)



8,200
2,440
8,200
9,432


8,400
2,505
8,400
9,664


8,600
2,560
8,600
9,896


8,800
2,620
8,800
    10,128


9,000
2,680
9,000
10,360


9,200
2,740
9,200
10,592


9,400
2,800
9,400
10,824


9,600
2,860
9,600
11,056


9,800
2,920
9,800
11,288


10,000
2,980
10,000
11,520
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