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LABORATORY PROCEDURES MANUAL FOR EDDY CURRENT ANALYSIS


OF


COPPER AND COPPER ALLOY TUBING








1.  Process control and operating procedures


      1.1  Chiller preparation


	1.1.1  Tube bundle heads shall be removed at both ends of machine.


	1.1.2  Tubes should be visually inspected for scale.  The best equipment for doing this


	          is a boroscope.


	1.1.3  If a scale condition exists, it must be removed prior to testing.


	1.1.4  After descaling, or if there is no scale, a normal tube cleaning and flushing should


	          be performed.


      1.2  Identification and pre-exam preparation


	1.2.1  Upon acceptance of contract, make, model, serial, unishell and any available tube


	          information will be used to obtain tube specs from the manufacturer.


	1.2.2  If successful, a stock check will be made to determine if a standard is available.


	1.2.3  If a standard is not in stock and time permits, an attempt will be made to order tube


	          stock from the manufacturer and have a standard made for the job.


	1.2.4  If tube specs or standards are not available, a determination as to the best possible


	          standard to use will be made by the technician on site at the time of the test.


	          1.2.4.1  This will typically be accomplished by comparing the signature at the tube


		         expansion/support in the machine to the signatures of known standards.


	          1.2.4.2  The standard with a signature most closely resembling the tubes to be tested


		         will be used for that job.


	          1.2.4.3  Frequency selection will be based on the tube standard selected for the job,


		         according to section on equipment operation and technique.


      1.3  Test procedures and specifications used will be as outlined in ASTM E543, section 16.5.


      1.4  Reports shall be done in accordance with ASTM E543, section 16.6.2.





2.  Personnel Qualification


      2.1  Education, training and experience requirements for initial qualification and subsequent training,


             examination and certification, shall be as outlined in SNT-TC-1A, sections 6,7,8 and table 6.3.1.


      2.2  Personnel records shall be maintained in accordance with ASTM E543 section 16.6.4, and


             contents according to section 7.2.





3.  Equipment maintenance and calibration


      3.1  See addendum 1 for inventory of current equipment


      3.2  See addendum 2 for calibration records


      3.3  Machine internal calibration checks shall be performed at the beginning and end of each shift,


             recorded and included with report.


      3.4  Tube standard calibrations shall be performed at the beginning and end of each shift, recorded


             and included with report.


      3.5  Tube standards are produced according to ASTM E243-90, section 7 and accepted industry


             standards.  (See fig. 1)


      3.6  Adjustment and standardization of sensitivity will be done according to ASTM E243-90, section


             8; and accepted industry standards.
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4.  Equipment operation and technique


      4.1  A complete manual for each piece of equipment is with the equipment and also on file.


      4.2  The normal technique for tube testing shall be:


	4.2.1  Frequency selection based on the formula f90=3p/t2.  Phase separation of 90 degrees


	          equals 3 times resistivity divided by wall thickness squared.


	          4.2.1.1  As the majority of our work is done with copper tubing, we have pre-calculated


		         the frequencies we will be using for the four most common wall thickness,


		         using a resistivity of 1.72.


	          4.2.1.2  Frequency for the cross axis channel shall normally be run at 20% of the


		         differential channel.


	4.2.2  Frequency in kilohertz


		Wall Thickness		Differential	X-Axis


		         .025		      13.2		   2.6


		         .028		      10.5		   2.1


		         .032		        8.1		   1.6


		         .035		        6.7		   1.3


	          4.2.2.1  These frequencies will be used, or as close as possible, depending on the machine


		         limitations.


	4.2.3.  The largest probe that can be fit into the tubes will be used in all cases.


	           4.2.3.1  Standard size probes that we have in inventory are:  .495;  .520;  .540;  .580 and


		          .810.


	           4.2.3.2  Probe transit speed shall not exceed one foot per second.


	4.2.4  Perform internal machine calibration check


	4.2.5  Perform tube standard calibration to achieve sensitivities as such;


	          4.2.5.1  Differential channel:


		         4.2.5.1.1  Probe wobble and/or expansion changes shall be horizontal.


		         4.2.5.1.2  Defect signals will initially move in a downward direction.


		         4.2.5.1.3  1/16 through wall hole will fall at approx. 40-50 degrees and


			           adjusted to a minimum deflection of four vertical div.


		         4.2.5.1.4  No individual x or y gain adjustments are to be made as this can


			           influence phase information.


		         4.2.5.1.5  10% I.D. ring defect should fall at approx. 5 degrees.


		         4.2.5.1.6  1/32 through wall hole should fall approx. 40-50 degrees and min.


			           one div. vertical deflection.	


		         4.2.5.1.7  The O.D. fins removed defect should fall somewhere above the


			           20% O.D. defect.


		         4.2.5.1.8  The .020 wear at support defect should fall in the same area as the


			           40% O.D. defect.


		         4.2.5.1.9  The 80, 60, 40 and 20% O.D. defects should fall in a window of


			           approx. 90 deg. with enough phase separation to make them


			           distinguishable from each other.


	           4.2.5.2  Cross Axis channel


		          4.2.5.2.1  Signals from the O.D. fins removed and .020 wear at support defects


			            shall be adjusted to obtain a min. of four divisions deflection.


		          4.2.5.2.2  Signal created in a tube to be tested, at the expansion area is to be


			            horizontal and as large as possible, but not in saturation.


		          4.2.5.2.3  Individual x and y gain adj. may be made to obtain a well defined


			            signature, while maintaining sensitivity to defects.











PROCEDURES MANUAL FOR EDDY CURRENT ANALYSIS - CONTINUED


PAGE THREE.





		          4.2.5.2.4  All defects will primarily move in a downward direction.


	           4.2.5.3  Signatures for all calibrations, a typical tube, tube standards and any defects


		          mentioned, will be included in the report.


	           4.2.5.4  Strip chart recorders will be set up to record vertical info. from each channel.





5.  All files are maintained and available at our office location:





			Johnson Controls


			Diversified Services


			18W100 22nd St.


			Suite 101B


			Oakbrook Terrace, IL  60181


                                          708-916-6616





6.  All reports shall include information as specified in ASTM E543, section 16.6.2.





7.  Technicians will only be certified by a recognized outside agency.























































































































Organization of the Agency





Johnson Controls World Services


Facility Management Services Division


7315 N. Atlantic Avenue


Cape Canaveral, FL  32020-3792





Robert Dickhaus, Vice President





Branch Address:





Johnson Controls World Services


Diversified Services


18W100 22nd St., Suite 101B


Oakbrook Terrace, IL  60181





Thomas R. Plating, Manager


Mart Brunke, Assistant Manager





	The Facility Management Services Division is primarily involved in contract support services for the operation and maintenance of commercial, industrial and institutional properties.  There are branch offices located in most major U.S. cities.


	The Diversified Services - Chicago Branch also provides non-destructive testing services to the Central Region eight state area.  Eddy current, infrared, multiamp and ultrasonic inspection are offered.


	Formerly Urban Engineering, providing the same services for approx. 30 years, before being wholly purchased by Johnson Controls in April, 1993.


	Technical support services and technician certification are provided by Zetec, Inc. of Issaquah, Washington and the Infraspection Institute of Shelburne, Vermont.


	Corporate and individual memberships in the American Soc
