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MAGNETIC PARTICLE AND LIQUID 

PENETRANT EXAMINATION SPECIFICATION 

 

1.0 SCOPE 

This specification covers procedure for magnetic particle and liquid penetrant examination 

of pressure vessel components. 

 

2.0 SURFACE CONDITION 

The surfaces to be examined shall be free from dirt, lint, grease, scales, weld spatters, 

welding flux, oil and other extraneous matters that would interfere with the examination. 

The surface finish for proof machined items shall be better than 6.3 microns. For rolled 

sheets, surface finish of less than or equal to 10 micro meter is required. 

 

3.0 MAGNETIC PARTICLE EXAMINATION 

3.1 Magnetisation shall be done by direct or half wave rectified current. Use of A.C./Yoke 

method requires specific approval of the purchaser. Magnetisation must be done in two 

directions as far as possible, at an angle of 90 degree to each other. If the source of 

magnetising current with an open circuit voltage is more than 25 volts, vanadium steel or 

aluminium, rather than copper tipped prods are recommended, to avoid copper 

penetration. 

3.2 Field Intensity 

 The field intensity should range between 25 and 40 oersteds during the testing, and shall be 

checked during each variation of test equipment, wall thickness and geometry of 

components. The field intensity shall be measured using suitable device. Estimation of field 

intensity based on current and prod spacing is not acceptable. 

3.3 Duration of Magnetisation 

The following values shall be used for magnetisation and deposition periods. 

Magnetisation and particle deposition - 10 Seconds 

Re-magnetisation   - 10 seconds minimum 

Depending upon power concentration, examination position and shape of the work piece 

deviations from the above values may be necessary. The time actually needed shall 

therefore be determined for work area to be examined. 

3.4 Demagnetisation 

Demagnetisation of components, if necessary, shall be carried out by using decreasing 

alternating current field. 
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3.5 Examination Medium 

3.5.1 Wet Particles 

The liquid medium in which magnetic particles are suspended shall be suitably treated, 

depending upon further processing of work piece(e.g. oil can cause porosity during 

subsequent welding). While using water, rust preventive, anti freeze additives etc., shall be 

added. Periodical checking up of bath strength should be done as per ASTM-E-138. 

3.5.2 Dry Particles 

Dry particles method is permitted. Care shall be taken to ensure that powder is adequately 

dry. An applicator shall be used for rapid and uniform application of the dry powder. Care 

shall be taken to dust on the powder very lightly and sparingly. A low velocity low pressure 

air stream from a hand bulb or a small air-hose may be used to remove excess powder. 

3.5.3 Contrast 

The powder shall be of a colour that will provide adequate contrast with the background of 

the surface being inspected. The contrast can be improved by applying a thin coat of fast 

drying white varnish. (Such varnish coat, results in more precise flaw detection due to the 

smooth surface). Such varnish shall not have halogen and sulphur content more than 25 

ppm each. Varnish coat shall be removed after the test. If fluorescent particles are used, the 

examination is to be conducted in a darkened area, using filtered ”black light”, with an 

intensity reading atleast 1000 LUX at the work. 

3.6 Prod Contract Points 

The prod contact points shall be marked, dressed checked by Dye penetrant. Care shall be 

taken to keep the prod contact points as few as possible. The current shall be switched on 

only after proper contact has been established. 

3.7 Field Monitoring 

Field intensity direction and powder suspension shall be controlled periodically during the 

test by using Berthholds test plate or field indicator as per ASME Section V. 

3.8 Recording of Indications 

Transparent adhesive tapes shall be used for recording of indications. These indications shall 

be transferred on to a paper and preserved with proper identification. 

4.0 LIQUID PENETRANT EXAMINATION 

4.1         General 

Liquid penetrant examination shall be carried out using approved penetrants, cleaners, and      

developers. Suitability of the employed media if not already established, shall be determined 

using ASME Comparator Block. Medium used for Liquid Penetrant Examination shall not 

contain Halogen and sulphur more than 25 ppm each. 
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4.2 Test Procedure 

4.2.1 Application of Penetrant 

Penetrant shall be applied by means of brushing or spraying. In case, compressed air type 

apparatus is used for spraying the penetrant, filters shall be placed on the upstream side 

near the air inlet to preclude contamination of the penetrant by oil, water or dirt sediments 

that may have collected in the lines. 

The entire test surface shall be covered by the penetrant. 

4.2.2 Penetration Time & Temperature 

Duration of penetration and test temperature shall be in accordance with ASTM-E-165. 

Sufficient penetrant shall be applied during the period of test to prevent drying of penetrant 

upon the surface. 

4.2.3 Cleaning of the Test Surface 

When Chemical solvent is being used as the cleaner, care should be taken to ensure that the 

penetrant is not removed from the flaws. 

When the cleaner is water, the pressure of the jet should be kept low (not exceeding 3.5 

kg/cm2 and temperature below 43°C). 

4.2.4 Application of Developer 

The developer shall be applied with spray nozzle of a Spray nozzle of a Spray Gun. The 

developer shall be sprayed on the entire test surface in such a way that a uniform thin layer 

is deposited. 

4.2.5 Cleaning of the Tested Object 

All the residual media of the liquid penetrant test shall be removed before subsequent 

welding operation 

5.0 INTERPRETATION OF TEST RESULTS 

When using the liquid penetrant inspection, the interpretation shall be restricted to, citing 

the presence or absence of flaws, their general nature, magnitude and location. Evaluation 

of Austenitic/Inconel raw material and weld seams shall be performed after the following 

durations. 

a) First time after drying of developer 

b) After ½ hour 

c) After 1 hour 

d) After 2 hour 
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e) After 3 hour 

f) After 4 hour 

All results shall be recorded. 

6.0 ACCEPTANCE STANDARDS 

6.1 All indications shall be examined in terms of the acceptance standards of the referencing 

“EXAMINATION AND TESTING SPECIFICATION”. 

6.2 Broad areas of pigmentation which could mask indications of discontinuities are 

unacceptable and the areas should be cleaned and re-examined. 

7.0 PROCEDURE QUALIFICATION 

 Before application of the procedure, the supplier shall demonstrate that the procedure 

strictly conforms to the stipulation laid down the preceeding paragraphs. 

8.0 PERSONAL QUALIFICATION 

 The examination shall be performed and the results evaluated by Qualified Personnel. The 

personnel shall be qualified to comparable levels of competency by subjection to 

examination on the particular method adopted. 

9.0 REPORT 

 Final report describing the details of the technique adopted together with the analysis of the 

results shall be submitted by the manufacturer. 

 

 

 

 



(TO BE STAMPED IN ACCORDANCE WITH STAMP ACT AND THE EXPIRY DATE OF BG MUST 

BE AFTER 60 DAYS FROM THE DATE OF COMPLETION OF WARRANTY PERIOD) 

 

PERFORMANCE BANK GUARANTEE 
 

 In accordance of M/s. Bharat Heavy Electricals Limited (A Government of India 

undertaking, a company incorporated under the Companies Act 1956 having its Registered 

Office at “BHEL House”, SIRI Fort, New Delhi 110 049) through its High Pressure Boiler 

Plant Division located at Tiruverumbur,   Tiruchirapalli- 620 014  (hereinafter called 

„the Company‟) having entered into a contract with 

……………………………………………………….hereinafter called „ the said contractor „ 

which term includes „suppliers‟ for the purpose of this Bond and under the terms and 

conditions of the contract No.……………………………. Dt …………………. Between 

BHEL, Trichy and as per the contract, the contractor / supplier is to furnish a performance 

Bank guarantee for Rs. ……………………. for the due performance of the equipment to be 

supplied under the above referred contract and for the fulfillment of all the terms and 

conditions of the contract,   We ………………….(indicate the name of the bank) (herein 

after referred to as the bank) at the request of …………………..  (Contractor(s) ) do here 

by undertake to pay the company an amount not exceeding Rs………………….against any 

loss or damage caused to or suffered or would be caused to or suffered by the company  by 

reason of any breach by the said contractor (s)  of any of the terms and conditions contained  

in the said agreement. 

  

2.    We …………………….(indicate the name of the bank with full address), do hereby 

undertake to pay the amounts due and payable under this guarantee without any demur, 

merely on a demand from the Company stating that the amount claimed is due by way of 

loss or damage caused to or would be caused to or suffered by the Company by reason of 

breach by the said Contractor(s) of any of the terms and conditions contained in the said 

Agreement or by the reason of the contractor(s) „failure to perform‟  the said agreement.    

Any such demand made on the Bank shall be conclusive as regards the amount due and 

payable by the Bank under this guarantee.   However, our liability under this guarantee 

shall be restricted to an amount not exceeding Rs.______________________. 

 

3.   We undertake to pay unconditionally to the Company any money so demanded 

notwithstanding any dispute(s) raised by the Contractor in any suit, or proceedings pending 

before any Court or Tribunal or Arbitration or before any other authority relating thereto 

our liability under this present being absolute and unequivocal. The payment under this 

guarantee would not wait till the disputes have been decided by any Court or Tribunal or in 

the arbitration proceedings or by any other authority.      The payment so made by us under 

this Bond shall be a valid discharge of liability  for payment thereunder and the 

Contractor(s) shall have no claim against us for making such payment. 

  

4. We…………………………….( indicate the name of Bank), further agree that the 

guarantee herein contained shall remain in full force and effect during the period that 

would be taken for the performance of the said Agreement and that it shall continue to 

be enforceable till all the dues of the Company under or by virtue of the said 

Agreement have been fully paid and its claims satisfied or discharged or 

till___________________________________Office / Department/ Division of the 

Company certifies that the terms and conditions of the said Agreement have been fully 

and properly carried out by the said Contractor(s) and accordingly discharges this 

guarantee. 
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5. (I)    Unless a demand or claim under this guarantee is made on us in writing on or before 

the _______________________we shall be discharged from all the liability under this 

guarantee thereafter.   But where such claim or demand has been preferred by the 

Company with the Bank before the expiry of the said date, the claim shall be enforceable 

notwithstanding the fact that the said enforcement is effected after the said date.  

 

(ii) For the purpose of this clause, any letter making demand on the Bank by M/s. 

BHEL dispatched by Registered Post with Ack.Due or by Telegram or by any 

Electronic media  addressed to the above mentioned address of the Bank shall be 

deemed to be the claim / demand in writing referred to above irrespective of the 

fact as to whether and when the said letter reaches the Bank, as also any letter 

containing the said demand or claim is lodged with the bank personally. 

 

6. We ……………………..(indicate the name of Bank), further agree with the company 

that the Company shall have the fullest liberty without our consent and without 

affecting in any manner our obligations hereunder to vary any of the terms and 

conditions of the said agreement or to extend time of performance by the said 

Contractor (s) from time to time or to postpone for any time or from time to time any 

of the powers exercisable by the Company against the said Contractor(s) and to 

forbear or enforce any of the terms and conditions relating to the said Agreement and 

we shall not be relieved from our liability by any reason of any such variation or 

extension being granted to the said Contractor(s) or for any forbearence, act or 

omission on the part of the company or any indulgence by the company to the said 

Contractor(s) or by any such matter or thing whatsoever which under the law relating 

would, but for this provision, have effect of not so relieving us. 

 

7. This guarantee will not be discharged due to the change in the constitution of the Bank 

or the Contractor(s). 

 

8. It shall not be necessary for the company to proceed against the contractor before 

proceeding against the guarantor-bank and the guarantee herein contained shall be 

enforceable against them notwithstanding any security, which the company may have 

obtained or obtain from the Contractor shall, at the time when proceedings are taken 

against the guarantor hereunder be outstanding or unrealised. 

 

9. Any claim or dispute arising under the terms of this document shall only be enforced 

or settled in the Courts at Tiruchirapalli. 

 

10. The guarantor hereby declare that it has power to execute this guarantee and the 

executant has full powers to do so on its behalf under the proper authorities granted to 

him/them by the guarantor. 

 

11. We ……………………(indicate the name of Bank) lastly undertake not to revoke this 

guarantee during its currency except with the previous consent of the company in 

writing.   

 

 In witness whereof we……………….., (indicate the name of Bank)  have hereunto 

setout Bank Seal the_____________________day _______________________month 200   

BANK E-MAIL ID: 

BANK PHONE NO. 

BANK FAX NO: 
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