Sample Specifications
DETAILED REQUIREMENTS
1. General Design Requirements:  The Supplier shall furnish hardware and insulator assemblies in accordance with the detailed requirements set forth in this Section.

1.1
Hardware Assembly Design Requirements:  All hardware assemblies shall be supplied in accordance with the attached specification drawings.

All hardware components, including yoke plates shall be warranted against brittle failure under the loading conditions normally expected to be experienced over the life of the line.

Holes for cotter pins in the heads of sockets shall be recessed so the head of the cotter pin does not protrude beyond the general outside curvature of the socket.  These holes shall also be "tear drop" or "pear" shaped to facilitate entry of hot‑line tools into the eye of the cotter pin.  The cotter pin shall be humped and shall have the ends spread so the cotter pin cannot be pulled completely from the socket.

Hardware parts which intermember shall have comparably shaped mating surfaces for maximum bearing area.  All components of the same design and designation shall be identical and like components shall be interchangeable. 

Where collection of water may occur, provision shall be made for draining. 

All applicable conductor hardware shall intermember with insulators as shown on the drawings.

Conductor suspension clamps and jumper clamps shall be sized for the conductor with armor rods.
All pinned connections shall be made with hex head bolts with hex nuts and stainless steel humpback cotter pins.  Conductor suspension clamps shall be supplied with hex head bolts with hex nuts and stainless steel humpback cotter pins or have non-rotating pins with stainless steel humpback cotter pins. 

The nominal diameter of cotter pins, designed for securing suspension clamps, shall not be less than 1/4 the diameter of the pins or bolts in which they are to be installed. Pins or bolts with diameter in excess of one inch shall use a 1/4-inch cotter pin. 

All assemblies shall be designed for convenient use of hot-line tools and for application of “hot-line” maintenance techniques. 

All assemblies shall demonstrate that all fittings have been designed to permit free movement. 

All single legs of the V-string conductor insulator suspension hardware assemblies, and all conductor jumper loop restraint hardware assemblies shall include a hot-line link to be located between the tower attachment plate and the de-energized end of the insulator strings.  The shoulders provided for accommodation of the hot-line tools shall be a minimum of 6 inches apart. 

The 3-conductor yoke plates of the V‑string conductor insulator suspension hardware assemblies shall be designed with hot-line seats on the side of all the single insulator legs so that a 2-pole strain carrier with 26 inch saddle can be used on the single leg between the 3-conductor yoke plates and the hot-line shoulders of the tower-end extension links.  The hot-line seats shall be a minimum of 1 1/8 inches wide. 

The insulator yoke plates of the conductor insulator dead-end hardware assemblies shall be designed so that a 26 inch 2-pole strain carrier yoke can be installed without removing the corona rings. 

Any holes in addition to the lifting and working holes, shown on the drawings, which may be required for hot-line maintenance, shall be a minimum of 1 1/8 inch in diameter and shall be chamfered. 

Any shielding rings, which may be necessary to meet the requirements of this Division, shall be furnished as part of the hardware assemblies.  The shielding rings shall be capable of being removed and reinstalled while the line is energized.

1.2
Insulator Design Requirements: 
1.2.1
Housing (Sheath and Weathersheds)
The fiberglass core of the polymer insulators shall be protected with a rubber housing which shall be made of a silicone elastomeric compound having minimum 30% silicone (or having a Si-O chemical backbone with fumed silica and tracking control filler, ATH). The housing shall be directly molded on the core through high temperature vulcanization process and shall be seamless, smooth and free of imperfections. 

The housing shall be manufactured of 100 percent silicone rubber before fillers are added.  The housing shall be in one-piece without any rubber-to-rubber joint in any part of the housing

The housing shall be directly bonded to the FRP core.  The interface between the housing and FRP rod shall be chemically bonded to prevent contaminants and moisture ingress.  The strength of core-to-housing interface shall be greater than the tearing strength of the housing material itself.  The thickness of the housing shall be no less than 3.0 mm. 

The color of the housing material shall be gray, and uniform and consistent.

Polymer insulators shall be designed to withstand high-pressure water washing with 570 psi, nozzle diameter 1/4" and the distance of 10 feet from nozzle to polymer insulators. The submitted data must include the test results of "Tracking and Erosion Test" from IEC 61109 Annex C. 

1.2.2
Core
The core shall be a high quality fiber reinforced plastic (FRP) rod.  The FRP rod shall be an epoxy fiberglass rod having superior electrical performance and mechanical strength. 

The insulator core shall be mechanically and electrically sound, free from visible voids, foreign substances, and other manufacturing flaws.

1.2.3
End-fittings
The mechanical forces will be transferred to the FRP rod by end fittings attached to the ends of the rod. The end fittings shall be made of forged steel or ductile iron. Ball fittings shall be made of forged steel.  

The end fitting configuration and dimension shall conform to the applicable requirements and gauging of ANSI C29.2.

All ferrous materials (except stainless steel) shall be hot-dip galvanized in accordance with ASTM A153.  

1.2.4
Assembly

The end fitting shall be attached to the FRP rod using a controlled compression process.  The compression force used shall not be high enough to cause internal rod cracks. 

All end fittings shall be attached to FRP rod by an automatic crimping process. The process must be controlled to detect, record, and reject damaged pieces during crimping by acoustic emission method or other equivalent method.  Documentation shall be submitted to completely describe the crimping method used prior to award of contract.

The interface of the metal end fitting and the housing shall be permanently sealed to prohibit the entrance of moisture. 

If RTV is used as part of the sealing system, it must be demonstrated that the absence of RTV sealant would not cause failure of interface tightness test per IEC 61109 Amendment 1.

1.2.5
Corona Ring
Polymer insulator shall have grading ring(s) attached. The RIV and corona performance of insulator with corona ring(s) shall conform to the requirement specified in ANSI C29.12 for suspension insulators and ANSI C29.17 for line post insulators at least.

1.2.6
Marking
The marking shall be legible, durable and permanently marked as follows: 

1)
Manufacturers name or trademark 

2)
Specified mechanical load or Maximum design cantilever load

3)
Routine mechanical load

4)
Year of make and series number

2.0
Material Requirements:

2.1
Hardware Assemblies: All materials shall be of recent manufacture.  All parts made of ferrous material, except stainless steel, and the weights furnished, shall be thoroughly and completely galvanized in accordance with the requirements of ASTM A 153, as last revised. 

All weights shall be painted with a zinc-rich organic paint, having a dry-film weight of 92 through 95 percent zinc, having a dry-film thickness of not less than 3 mils, or shall be galvanized in accordance with ASTM A 153, as last revised. 

All flashings shall be accurately sheared to the contour of the forging or ground flush with the main forging surface.  All material shall be free from flaws, scale inclusions, or other defects. 

Cotter pins used on socket fittings shall be of stainless steel. 

Shackles, ball fittings and oval eye extension links shall be of drop-forge steel. 

Nuts, bolts, studs, and screws shall conform to the ANSI Standards of pitch, thread shapes, dimensions, and tolerances.

2.2
Spare Hardware: The following percentages of spare hardware shall be bulked packed and shipped with the first hardware assemblies shipped to each specified destination.  The percentages apply to the total quantity of hardware shipped to that destination.

· 1% of all nuts and bolts, including U-bolts, of all sizes.

· 3% of all cotter pins of all sizes.

2.3
Insulator Assemblies: 
The polymer insulators shall be designed, manufactured and tested in accordance with the requirements of the latest published edition of the following standards unless otherwise noted. 

ANSI C29.1:
Electric Power Insulators, Test methods
ANSI C29.2:
for insulators - Wet-Process porcelain and Toughened Glass-Suspension type

ANSI C29.11:
for Composite Suspension Insulators for Overhead Transmission Line - Tests

ANSI C29.12:
for insulators - Composites  - Suspension Type

ASTM A 153: 
Zinc Coating (Hot Dip) on Iron and Steel Hardware

IEC 61109 and Amendment 1:

Composite insulators for a.c. overhead lines with a nominal voltage greater than 1000V - Definitions, test method and acceptance criteria. 

IEC 61952:
Composite Line Post insulators for a.c. overhead lines with a nominal voltage greater than 1000V - Definitions, test method and acceptance criteria.

ANSI C29.17:
for insulators – Composite – Line post type

3.0 
Hardware Assembly Marking:
3.1 
Container Marking:  All hardware containers shall be marked clearly and legibly with waterproof paint of a color which contrasts with the container.  All letters and numbers shall be not less than one-half inch high.  All hardware containers shall be marked as follows:

Purchase Order Number   

Contract Item Number

Assembly Name and Number

Tower Type and Number

Item Description

Quantity

Container ______ of ______

In addition, each package shall be marked with a weatherproof identification tag.  The identification tag shall be able to withstand fluctuating temperatures, with a minimum ambient temperature of 0F and maximum ambient temperature of 120F, and continuous exposure to sunlight and weather, for 2 years without losing readability or adhesiveness.

3.2 
Hardware Marking: Each part of each hardware assembly shall be clearly and permanently marked with a number so that the part can be readily identifiable from the Supplier’s drawings.

3.3 
Hardware Packaging: All hardware shall be packaged by assemblies in the fewest number of containers possible.  Hardware assemblies shall be packaged by tower type in multiples of 3.  The energized end of suspension hardware assemblies shall be pre-assembled except for suspension clamps and their Y-clevis fittings.  The de-energized ends and energized ends of the dead-end assemblies shall be pre-assembled except for corona rings.  If multiple containers are required to package an assembly, each container shall be clearly marked as to assembly number or type and the specific container number of the total number of containers for that particular assembly.  For example:  "XXXX Assembly:  Container 1 of 4".

3.3.1
When multiple containers are banded together on the same pallet the following shall apply:

3.3.2
The pallet shall contain only similar items or containers for only one type of an assembly or tower.  Each separate container on the pallet shall be clearly marked with the assembly and container markings.
3.3.3 Cardboard and wood wire bound boxing is not acceptable.  Minimum thickness of boxing material is ¾ inch wood.

3.3.4 The pallet shall be clearly marked with the assembly and tower type included on the pallet, the specific container number of the total assembly containers, and the number of containers included on the pallet.

3.3.5 The packing slip included with the shipment shall identify the total number of containers of each assembly type shipped rather than the number of pallets shipped. 

3.3.6
The Owner will receive the material by container per assembly or tower type.  

3.3.7
Eye-Eye shoulder rods shall be banded together by the number required for that particular assembly.  Banded shoulder rods for a number of assemblies for one tower type may be grouped together on the same shipping pallet.  
3.3.8
Corona rings, spare hardware and armor rods shall be bulk packed separately.
3.3.9
Jumper String weights shall be banded in sets of 6 (300 lbs.) for a particular  assembly and may be grouped with others in sets of 6 on the same pallet.  The jumper weights shall be given a specific container number of the total number of containers for the particular assembly.  The maximum weight of any pallet shall not exceed 1600 lbs.

3.3.10
All other hardware components for a particular assembly shall be boxed together in the minimum number of containers possible.  

3.3.11
Insulators shall be shipped in wooden crates with the corona rings packed  inside   the  crates.  Insulator shall be supported in the containers by each end with movement restricted in all directions.  Long insulators shall also be supported in the middle such that the longest distance between supports is six feet.  Insulators shall be protected from all abrasion due to vibration during shipment.  Each insulator container shall be labeled with the Contract Item number, Item description, quantity, specific part number, RTL, SML and tension ratings. 

3.3.12
Marking of each container shall be legible from 15 feet away.  Marking shall be on two sides or two locations on opposite sides of the container and/or pallet.  Boxes or containers shall be designed not to collapse when banded on pallets.  Collapsed containers shall be rejected and not accepted by the Owner.  No container shall weigh more than 400 lbs. nor shall any pallet weigh more than 1600lbs. 

4.0
Shipment:  The Supplier shall submit to the Owner for review, 60 calendar days prior to delivery, detailed drawings of proposed packaging design for each Item, showing the following information:

a.  Item packing, giving all dimensions and net and gross weights.

b.  Pallet packing, giving all dimensions and net and gross weights.

All hardware shall be properly contained to prevent damage during transit.  Containers for hardware shall be of appropriate size and substantial construction to prevent collapse during handling and transit.  The contained hardware shall be shipped on pallets.  Pallets shall be the 2-way entry nonreturnable types.  All containers shall be securely banded to the pallet with metallic bands.  All material delivered by truck shall be capable of being unloaded from 3 sides of the truck bed with a forklift loader. 

5.0.
Factory Inspection and Tests: Supplier shall submit with his proposal the administrative controls utilized to assure that the product meets the requirements of this Specification.  Examples of items to be addressed include procurement and receipt of raw material, personnel qualification, in-process conformance checks and acceptance of the final product prior to shipment.  Supplier shall submit a list and examples of all forms (which will be prepared to document the Quality Control procedures) covering: the materials to be supplied under this Specification, indicate which of these items will be sent to the Owner during execution of the contract, and where the balance of the documents will be filed.  These Quality Control procedures and documents will be subject to the review and approval of the Owner.

5.1
Inspection: Raw materials, components and completed products as well as production processes shall be subject to inspection by the Owner and/or its representative.

During working hours, the Owner's representatives shall have access to all parts of the works where materials covered by the Owner's order are being manufactured and shall be provided by Supplier with all standard inspection facilities, so that any or all insulator parts or all hardware items or components thereof may be individually inspected.  Any insulator and part or hardware items or components or complete insulator and hardware assembly for this order may be selected for test by the Owner's representatives at any time.  The Owner will reject any item determined unsatisfactory by inspection.

Acceptance tests are required to show that all individual material furnished fully meets applicable guarantee.  Supplier shall assume full responsibility that all material, including all subcontracted material, meets the requirements of this specification.

All tests at the factory (as determined necessary by the Owner to verify adequacy of raw materials, components, and complete product to meet specifications) shall be made by and at the expense of the Supplier; and Supplier shall furnish all test specimens, apparatus, and instruments required for the purpose.

The Owner and/or its designated representatives reserve the right to witness any and all tests.  Testing schedules for all tests, other than routine tests, shall be submitted to the Owner not less than seven days prior to testing.  Upon request of the Owner, Supplier shall reschedule tests as mutually acceptable to the Owner and Supplier.

Should the Owner elect to waive the right of inspection or of witnessing tests and accept certified test reports instead, the Owner will promptly inform the Supplier.

Five copies of certified reports of all tests shall be furnished to the Owner for review within 20 calendar days after completion of testing.  The Owner will inform the Supplier within 20 calendar days after receipt of the certified test reports, either that there are no exceptions noted or that the test results show noncompliance with the specifications. 

If the test results show noncompliance, the Supplier shall not ship the materials or equipment covered by such certified test reports until the noncompliance is corrected or unless otherwise instructed by the Owner. 

5.2 
Suspension Insulator Test Requirements: All polymer suspension insulators shall have completed the following Prototype, Design, Sample and Routine tests procedures described in ANSI C29.11 and IEC Pub. 61109 Amendment 1, unless stipulated otherwise in this specification.
5.2.1 
Prototype tests: The following tests shall be performed: (Certified test reports based on tests performed prior to award of this contract may be accepted provided that the test requirements and product design have not been changed.)
1)  Tests on interfaces and connection of end fittings (ANSI C29.11 clause 7.1)

2)  Core time-load test (ANSI C29.11 clause 7.2)

3)  Test of housing: Tracking and erosion test (IEC 61109 Annex C)

4)  Core material test (ANSI C29.11 clause 7.4)

5)  Flammability test (IEC 61109 Amendment 1 clause 5.5)

The Bidder must submit with bid a Certified test report on insulators of identical ‘class’ performed by an independent laboratory.  The definition of insulator class is as per ANSI C29.11 Clause 4.1.  

5.2.2 
Design Tests: The following tests shall be performed and sample size should be discussed between bidder  and purchaser: (Certified test reports based on tests performed prior to award of this contract may be accepted provided that the test requirements and product design have not been changed.)
1) Low frequency dry flashover test (ANSI C29.11 clause 8.2 or C29.12 clause 7.2.1)

2) Low frequency wet flashover test (ANSI C2912 clause 7.2.2)

3) Lightning critical-impulse flashover test (ANSI C29.11 clause 8.1 or C29.12 clause 7.2.3)

4) Wet switching critical-impulse flashover test (ANSI C29.11 clause 8.3) for system voltage in excess of 300kV phase to phase.

5) Radio interference voltage test (ANSI C29.12 Clause 7.2.4)

All the electrical tests shall be performed on insulators with grading ring(s) if applicable. 

5.2.3 Sample Tests: The following tests shall be performed on insulators randomly selected from each production lot.
The Sampling rule shall be in accordance with ANSI C29.11 clause 9.1.  If the quantity is less than 100, it shall be discussed between bidder and purchaser

Retest procedure stipulated in ANSI C29.11 Clause 9.6 should be strictly followed if any failure occurs at the sample tests.

1)  Verification of dimensions (ANSI C29.11 clause 9.2)

2)  Verification of locking system (ANSI C29.11 clause 9.3,  if applicable)

3)  Mechanical load test (ANSI C29.11 clause 9.4)

4)  Verification of the interface between end fittings and insulator housing (IEC 61109 Amendment 1 clause 7.4 a)

5)  Galvanizing test (ANSI C29.11 clause 9.5)
5.2.4 
Routine tests
The following tests shall be performed on every insulator prior to shipment. 

1)
Mechanical test (ANSI C29.11 clause 10.1)

2)
Visible examination (ANSI C29.11 clause 10.2)

The purchaser reserves the right to witness sample and routine tests.

5.3
Post Insulator Test Requirements: All polymer line post insulators shall have completed the following Design, Type, Sample and Routine tests procedures described in ANSI C29.17, unless stipulated otherwise in this specification. 

5.3.1.
Design tests: The following tests shall be performed:  (Certified test reports based on tests performed prior to award of this contract may be accepted provided that the test requirements and product design have not been changed.)

1) Tests on interfaces and connections of end fittings  (ANSI C29.17 clause 7.1)
2) Assembled core load tests (ANSI C29.17 clause 7.2)

3) Housing : Tracking and erosion test (IEC 61109  Annex C)

4) Core material tests (ANSI C29.17 clause 7.4)

5) Flammability test  (ANSI C29.17 clause 7.5)

5.3.2.
Type Tests: The following tests shall be performed: (Certified test reports based on tests performed prior to award of this contract may be accepted provided that the test requirements and product design have not changed.)

1) Low frequency wet flashover test (ANSI C29.17 clause 8.1)

2) Low frequency dry flashover test (ANSI C29.17 clause 8.2)

3) Lightning critical-impulse flashover tests  (ANSI C29.17 clause 8.3)
4) Radio-influence voltage and visible corona test (ANSI C29.17 clause 8.4)
5) Wet power - frequency test  (IEC 61109  clause 6.2)

All the electrical tests shall be performed on insulators with grading ring(s) if applicable. 
5.3.3.
Sample Tests: The following tests shall be performed on insulators randomly selected from each production lot.
The Sampling rule shall be in accordance with ANSI C29.17 clause 9.1.  If the quantity is less than 100, it shall be discussed between bidder and purchaser

Retest procedure stipulated in ANSI C29.17 Clause 9.6 should be strictly followed if any failure occurs at the sample tests.

1)  Verification of dimensions (ANSI C29.17 clause 9.2)

2)  Galvanizing test (ANSI C29.17 clause 9.3)

3)  Verification of cantilever strength test (ANSI C29.17 clause 9.4)

4)  Specified tensile load test (ANSI C29.17 clause 9.5)

5.3.4.
Routine Tests: The following tests shall be performed on every insulator prior to shipment. 

1)
Tensile load test (ANSI C29.17 clause 10.1)

2)
Visible examination (ANSI C29.17 clause 10.2)

The purchaser reserves the right to witness sample and routine tests.

5.4
Tests for Radio Influence Voltage and Corona:  All conductor hardware assemblies shall be designed to minimize corona discharge and shall have a corona extinction voltage of not less than 365 kV line-to-neutral.  Radio influence voltage (RIV) from any hardware assemblies shall not exceed 100 microvolts at one megahertz when tested at 365-kV line-to-neutral. 

5.4.1 
Corona Test: The insulator assemblies shall be subjected to a 60 Hz voltage to determine that the corona extinction voltage level is not less than 365-kV, line-to-ground with ground plane a maximum of 15 feet. from the assemblies.  Care shall be taken to eliminate corona from all sources other than the test samples.

The corona detection device shall be a light amplifier with a gain of 30,000 or more with a F/2.8 or faster lens.  The test specimen image when viewed shall be no smaller that 20 percent of the light amplifier screen.  The device shall be able to detect light generated by corona in the visual spectrum.

In a dark laboratory the test specimen shall be energized with a high enough voltage to create detectable positive corona discharge on the specimen with the light amplifier.  This is to prove the detection system is working.

In a dark laboratory with an applied voltage higher than 365-kV L-G (high enough to create positive corona) and the ground plane in place, the voltage shall be lowered to 365-kV L-G.  The test specimen shall be viewed from at least two directions approximately 180o apart on the plane of the building floor that has the best view of the flat plane or planes of the test specimen.  There shall be no visible positive corona on the test specimen.

5.4.2 
RIV characteristics shall be determined as follows: A 60-Hz voltage shall be raised to a level where substantial positive corona activity is detected.  A RIV measurement shall be taken using the procedure specified by NEMA 107-1987.  The voltage shall then be lowered in steps until the RIV level reaches background levels.  RIV measurements shall be taken at each step.  

A plot of RIV versus impressed voltage shall be made

5.5. Proof of Fit Tests:  A proof of fit test of each Assembly shall be performed before shipment.  One sample of each Item shall be fully assembled in a configuration of actual use to verify that all parts will mate properly.  

5.6.  Additional Tests at Other Testing Laboratories: The Owner may select any number of samples of finished Insulator and Hardware assemblies or components thereof, from any lots furnished by Supplier under which these Specifications to be sent to any testing laboratory which the Owner may designate for verification of tests or characteristics or for such additional investigation and tests as the Owner may desire.  Such samples shall be considered as part of the quantity or quantities of the purchase order.

5.7 Routine Mechanical Load Acceptance Testing:  All transmission line load rated hardware purchased under this specification shall be tested to ANSI C-135.61 "Testing of Transmission and Distribution Line Hardware", and shall meet the following acceptance criteria.
Pins or bolts normally furnished with the hardware shall be used during all tests.
The minimum sample size for acceptance testing is defined in Table 1, below.  The inspection level required is based on quantities of the hardware unit to be purchased under this specification.

A Tensile test shall be performed on sample quantities defined in Section 5.2.9.2.  The load shall be started at zero and smoothly brought up.  The load may be increased rapidly to approximately 75% of rated strength.  Load shall then be smoothly applied at a rate of 25% of rated strength per minute until point of failure.
The acceptance of a lot shall be determined from Table 2, below.  And, a defective component of hardware within a lot is defined as a unit that, when tested, falls below the specified rated ultimate strength.
The lot shall be considered acceptable when the number of defects found in the first (or single) sample is equal to or less than the first acceptance number from Table 2.  If this acceptance criteria is met on the first sampling, a second sampling is not needed.  If the number of defects found in the first or single sample is equal to or greater than the first rejection number, the lot shall be rejected without a second sampling being allowed.  If the number of defects found in the first sample is between the first acceptance and rejection numbers, a second sampling of the size given in Table 1 shall be tested.  The number of defects found in the first and second samples shall be accumulated.  If the cumulative number of defects found is equal to or less than the second acceptance number, the lot shall be considered acceptable.  If the cumulative number of defects is equal to or greater than the second rejection number, the lot shall be rejected.
TABLE ONE

SAMPLE SIZE

	LOT SIZE
	MINIMUM SAMPLE SIZE

	3 to 150
	5

	151 to 1,200
	13

	1,201 to 10,000
	20

	Greater than 10,000
	32


TABLE TWO

ACCEPTANCE / REJECTION CRITERIA

	TEST
SAMPLE
	SAMPLE
SIZE
	CUMULATIVE
SAMPLE SIZE
	ACCEPT
	REJECT

	Single
	5
	N/A
	0
	1

	First
Second
	13
13
	13
26
	0
1
	2
2

	First
Second
	20
20
	20
40
	0
3
	3
4

	First
Second
	32
32
	32
64
	1
4
	4
5


The entire lot shall be rejected if a tested unit is found to have a major defect.  A major defect being defined as a unit which fails below 85% of its specified rated ultimate strength.
Five (5) certified typed copies of the Sampling Test Reports shall be provided to the Manager of Electric System Engineering.  These test reports shall contain at a minimum the following:

· Date of Test

· Location of Test

· Catalog Number of Component

· Hardware Component Rating (Ultimate)

· Test Procedure and Description of Test Setup

· Date of last calibration of test equipment

· Test values at which failure occurred and a description of the failure

· Number tested

· Description of failure

· Average Test Value  Xavg  =  (X1 + X2 + .. + Xn)/n
· A statement that the hardware conforms, or does not conform, to the requirements of this specification
· Personnel present
· Signature of certification
5.7.
Wet Magnetic Particle Tests:  All items made of ferrous materials shall be tested using wet fluorescent magnetic particles in accordance with ASTM E 709. Wet magnetic particle tests shall be done after completion of fabrication and die stamping and prior to galvanization.
Direct current magnetization shall be used with prods, yokes, and coils sufficient to disclose the presence of any surface or underlying defects which might result in failure of the part under load. For this purpose, circular, longitudinal, or swing magnetic fields, or any combination thereof shall be employed to obtain a satisfactory test indication. The test operator shall be trained and qualified to perform magnaflux tests.
Indications of cracks, inclusions, or surface defects in a part will be cause of rejection. Rejected parts shall not be reworked and resubmitted for acceptance.
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