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UNIT OPERATION SUMMARY SHEET*
Unit Operation:
Arc Furnace

Location:


Program Director: 


Group Leader:


Activity Supervisor:


Trainers:


Summary Statement:  

The Arc Furnace is used to consolidate metals or their alloys into new alloys.  This equipment is operated after vacuum evacuation and backfill with High-Purity argon to give a clean, non-reactive atmosphere.  The water-cooled OHFC copper hearth allows minimal contamination of sample in most cases.  The clean and potentially low contamination environments are advantages of this system over conventional crucible melting techniques.  One disadvantage of this method is the limitation of sample size to nominally less than 25 grams.  The principal of operation is similar to that of arc welding.  Using an arc-welding power supply, an electrode at high potential is directed above the sample.  The cooled copper hearth below the sample is at low potential. An arc is initiated over the sample by use of a foot pedal control, and it is heated to melting.  Releasing the foot pedal control then discontinues the arc, and the sample is allowed to cool quickly on the copper hearth.  The sample may then be remelted, or removed for labeling and use.

Hazards: Electric Shock and Eye Damage from looking at Arc
Equipment:  This equipment is to be used by trained personnel only.  If used properly it is a valuable and necessary apparatus.  If used by an untrained operator, or if used improperly, it can be dangerous to the user because of electrical shock hazard.

Hazardous Waste:  The user is responsible for handling / disposal of any materials regarded as hazardous waste.  Contact ESHA for assistance.
Working Alone:  As per the group Working Alone Policy, this equipment may be used while working alone.  The entrance doors to room XX XXXXXXX must be left open during operation.

Procedure Training:  Training for this equipment includes three parts; 1) Reading and understanding the written Standard Operating Procedures, 2) Hands on training by the assigned trainer, and 3) Trainers approval to begin regular use given after several successful supervised uses. See supervisor for AL modules to be completed before authorization to use. 
Lockout Procedures:  If a lockout is found to be needed, contact the Group Leader, or supervisor for a lock and tags.  This equipment is to be disabled at the breaker box at the entrance to Rm. XX labeled "ARC FURNACE".

Personnel Protection Devices:  Safety glasses are to be worn during the operation of this equipment. 
Special Safety Equipment:  The dark shield must be in place before initiating the arc.  If not in place, eye damage may occur.  Electrical insulating gloves must be worn during use.  If the user were to become a current path, electrical injury could occur.  Both of these pieces of special safety equipment are available in room 33 Wilhelm Hall.

Training Log

The following is a list of approved trainers, and personal data sheets of all approved users.  

I. Approved Trainers

STANDARD OPERATING PROCEDURES:

ARC FURNACE
Written by :


Revised by :


Approved by :
___________________
Date ___________

version X.X 
NOTICE

Only approved materials can be used with this apparatus.  To use a new alloy or material, approval must be obtained from the Group Leader, or Assistant Group Leader.

**CAUTION**  

NEVER LOOK DIRECTLY AT THE ARC.  DOING SO WILL CAUSE IRREPARABLE DAMAGE TO YOUR EYES.

NOTICE


Operation of this apparatus without proper training is a violation of Ames Laboratory safety policy.  Trained persons disregarding proper procedures will lose all privileges.

I.
Loading the arc furnace.


1.
SIGN IN LOGSHEET. WEAR SAFETY GLASSES.

2.
Ensure that the power supply is OFF.


3.
Backfill chamber to reach atmospheric pressure.


4.
Remove top flange and chamber tube.


5.
Place sample on copper hearth.


6.
Replace chamber tube and top flange, ensuring that the o-rings and flanges are clean.


7.
Evacuate chamber with bellows brace IN PLACE.

II.
Melting the sample.


1.
Evacuate and flush chamber with argon several times (>3).


2.
Backfill chamber to a pressure of -5 to -10 psi.


3.
TURN ON COOLING WATER!


4.
Place welding shield around chamber and wear rubber gloves and safety glasses.


**CAUTION**  NEVER LOOK DIRECTLY AT THE ARC.  DOING SO WILL CAUSE IRREPARABLE DAMAGE TO YOUR EYES.


5.
Turn on power, first at breaker switch and then at power supply.


6.
Ensure that the standard settings on the power supply are set.  These are:  normal polarity, 40-190 volts dc, amperage adjustment at 100, remote amperage and contactor ON, high frequency ON, electrode size = 3/32", and pulse time = 20 seconds.


7.
Carefully place electrode above Zr getter button.


8.
Start arc with remote foot switch.

**CAUTION**  NEVER BECOME A PATH FOR THE ARC BY COMING INTO CONTACT WITH TOP AND BOTTOM ELECTRODES SIMULTANEOUSLY.


9.
Melt Zr several times (>3).  This removes residual oxygen from the chamber.  If Zr oxidizes, STOP.  You have a leak and must start over at I.  Loading the arc furnace.


10.
Place electrode above your sample.


11.
Start arc with remote foot switch.


12.
Remelt sample several times.

III.
Clean-up procedures.


1.
Shut off power, first at power supply then at breaker switch.


2.
Let sample cool for ten minutes.


3.
Turn off cooling water.


4.
Backfill chamber to atmosphere with argon.


5.
Remove as in I. 3.


6.
Remove sample from hearth.


7.
Clean hearth with steel wool or scotch brite pad. Use filtered vac to remove loose dust and particles

8.
Clean chamber, hearth, electrode, flange, etc. with ethanol.


9.
Replace chamber tube and flange as in I. 5, ensuring that the o-ring and flange are clean.


10.
Evacuate chamber with bellows brace IN PLACE.


11.
Close off chamber at the ball valve located directly under the table.  Vent vacuum pump to atmosphere with argon.

*Prepared By _______________________	Date _________


 Approved By _______________________	Date _________
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