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Material :Eye Bolts with Nuts; Technical Delivery conditions document No: TDC:5:164: & TDC:5:166

S.No. Matl Code Desc Dia Lgt Matl Drg No.

1 964563960000 EYE BOLT M12X70‐2476 12 70 A193 B7 4V247604073/01

1A 413200001200 SINGLE NUT M‐12 12 GR A 8 BPS 41320

2 964607040000 EYE BOLT M20X140 20 140 A193 B7 3VL79022455/03

2A 413190002000 HEX NUT M 20 GR B T425 BPS 41319 20 A194‐2H BPS 41319

3 964568180000 EYE BOLT‐N201‐1/2"X50 1/2" 50 A193 B7 3VN20106880/01

3A 964562790000 Single NUT ½� ‐13 UNC‐2B‐194‐2H 1/2"  A194‐2H  3VN07306876/03

4 964562630000 EYE BOLT ‐ 1/2"X60 ‐N073 1/2" 60 A193 B7 3VN07306880/04

4A 964562790000 Single NUT ½� ‐13 UNC‐2B‐194‐2H 1/2"  A194‐2H  3VN07306876/03

5 964566790000 EYE BOLT 1/2"X75‐13UNC‐2A L=75 ‐F503 1/2" 75 A193 B7 3VF50306880/01

5A 964562790000 Single NUT ½� ‐13 UNC‐2B‐194‐2H 1/2"  A194‐2H  3VN07306876/03

6 964650830000 EYE BOLT1/2X13 UNC 2A L=90MM 1/2" 90 A193 B7 3VF50106880/00

6A 964562790000 Single NUT ½� ‐13 UNC‐2B‐194‐2H 1/2"  A194‐2H  3VN07306876/03

7 964562640000 EYE BOLT 5/8"‐11UNC‐2A L=75 ‐N033 5/8" 75 A193 B7 3VN03306880/04

7A 964562800000 Single Nut 5/8� ‐13 UNC‐2B‐194‐2H 5/8"  A194‐2H 3VN02506876/03

8 964562650000 EYE BOLT‐N001‐5/8"X90 5/8" 90 A193 B7 3VN00106880/04

8A 964562800000 Single Nut 5/8� ‐13 UNC‐2B‐194‐2H 5/8"  A194‐2H 3VN02506876/03

9 964563970000 EYE BOLT 5/8X100 ‐N206 5/8" 100 A193 B7 3VN20606880/03

9A 964562800000 Single Nut 5/8� ‐13 UNC‐2B‐194‐2H 5/8"  A194‐2H 3VN02506876/03

10 964562300000 EYEBOLT‐N224‐5/8"X130 5/8" 130 A193 B7 3VN22406880/03

10A 964562800000 Single Nut 5/8� ‐13 UNC‐2B‐194‐2H 5/8"  A194‐2H 3VN02506876/03

11 964566900000 EYE BOLT‐N361‐5/8"X160 5/8" 160 A193 B7 3VN36106880/01

11A 964562800000 Single Nut 5/8� ‐13 UNC‐2B‐194‐2H 5/8"  A194‐2H 3VN02506876/03

12 412251611000 EYE BOLT GR A 8.8 M16X110 BPS 41225 16 110 GR A 8.8 41225

12A 413200001600 SINGLE HEX NUT M16*2 16 GR A 8 BPS 41320

13 964605290000 FV LIFT EYE BOLT WITH COLLAR M36‐L805 36 IS‐1875 Cl 2 3VL80506620/00

14 412290001600 EYE BOLT M16X50X22 16 IS‐4190 IS‐4190
15 412290002000 BOLTEYE COL M20 20 IS‐4190 IS‐4190

BHARAT HEAVY ELECTRICALS LTD

IVP, GOINDWAL SAHIB
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    1.0   MATERIAL SPECIFICATION  

          SA 193 Gr B7/B7M/B16{latest material standard as per Purchase Order (P.O.)} 

 

    2.0   GENERAL  

          This TDC is suitable for API 6A applications including NACE MR-01-75 Cl.II & Cl.III also.                                  

          Shall be manufactured to the relevant size in the drawing & P.O.requirements. 

          Hot  rolled  &  Cold drawn bars, if used shall be machined at least  2mm(minimum)in  radius  (ie  

          4mm  in  dia) to remove the seams completely. After machining atleast 10% of the  bars  shall  be  

          tested by MPI to ensure that the surface defects are fully removed. 

          For HT of finished studs/bolts, salt bath or controlled atmosphere furnace to be used,  

          After  HT, the threads shall be thoroughly cleaned to remove all deposits. If acid pickling is  done  

          for cleaning, it shall be as per Cl.7.4. 

          Cadmium  plating(Cl.7.1)/Galvanising(Cl.7.2)  if  specified in Drg/P.O.For all  other  cases  rust  

          preventive fluid coating (Cl.7.3) shall be done.  

 

    3.0   CHEMICAL & MECHANICAL PROPERTIES                                                   

          Mill  certificate from steel manufacturer for conformance to the chemistry  heat-wise.  Additionally,  

          product analysis shall be done for one piece/heat by the stud/bolt manufacturer. 

          One Tensile test/heat/size/ HT batch in the finished heat-treated condition as per SA193.  

                HARDNESS 

          For  SA193  B7  & B16:  

          Hardness  check  shall  be carried out on finished stud/bolt as per SA193,at least  in  10%  of  the  

          lot.Hardness in the finished stud/bolt shall be 25 to 34 HRC or 253 to 319 BHN.For other  grades  

          hardness value shall be as per the material specification. 

          NDE 

              Magnetic  particle  inspection  shall be carried out in atleast 10% of the  finished  stud/bolt  of  all  

          grades.Cracks/Linear indications are unacceptable. 

          For SA193 B7M:  

          Hardness check on 100% of stud/bolt.Hardness must be within 201 to 235 BHN. 

 

    4.0   FINAL INSPECTION                                    

          All inspection shall be in accordance with relevant drawing or BPS and SA193.  

          The  threads  shall  be checked with calibrated ring gauges in the final  heat-treated  condition  for  

          black variety and in final plated condition for the plated/galavanised variety. 

          Visual & dimensional checks and acceptance shall be as per IS 2614 Table-I (latest). 

 

    5.0   MARKING & PACKING  

          Punch/emboss  each  finished  stud/bolt with material grade (B7/B7M/B16,  etc.,)  and  supplier's  

          emblem underlining the grade symbol. 

          Punch/emboss Sl.no also in B7M  studs/bolts in addition to the above to correlate with hardness.   

          Protect the threaded ends with plastic end caps.Pack in wooden box/gunny bag of convenient  size  

          for easy handling and transportation.Mark quantity in each box/gunny bag.  

 

    6.0   CERTIFICATION  

          The  manufacturer shall provide TC (ref. page 3) duly countersigned by the  Authorised  Inspecting  

          Authority  nominated  by  BHEL in P.O. (if specified) along with Raw  Material  TC  from  Steel  

          Maker.Manufacturer's  TC shall contain P.O.No,TDC No.,Heat No., Chemical  and  Mechanical  

          properties,HT  parameters,surface  coating with coating thickness,  baking  details,manufacturers' 

          identification mark and certify soundness & confirmation to P.O. requirements.   

  

      7.0 SPECIAL REQUIREMENTS 

 

      7.1 CADMIUM PLATING REQUIREMENTS   

        Clean the studs/bolts to make it free from rust, grease, oil, scale, etc.,before plating.  

        When pickling is considered essential, it shall be done as per Cl 7.4. 

        Apply Cadmium Plating to the specified thickness on specified areas. 
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        After  plating, bake the parts at 175 Deg.C to 205 Deg.C for a minimum period of 3 hours.   The  

        elapsed time between plating and baking shall not exceed 8 hours. 

        Apply a Chromate Conversion coating after plating and baking.    

 

      7.2 GALVANISING 

        Clean the studs/bolts to make it free from rust, grease, oil, scale, etc.,before galvanising 

        When pickling is considered essential, it shall be done as per Cl 7.4. 

          The  fasteners  shall  be  galvanised  by  electroplating  process  to  obtain  the  minimum  coating  

        thickness as specified in PO/drawing. 

        After  galvanising  bake  the  parts  at 175 to 205 deg.C for a  minimum  period  of  3  hours.The  

        elapsed time between plating and baking shall not exceed 8 hours. 

        Apply a Chromate Conversion coating after plating and baking.   

  

      7.3 RUST PREVENTIVE COATING REQUIREMENTS  

        Clean the studs/bolts to make it free from rust, grease, oil, scale, etc., before applying  protective  

        coating. When pickling is considered essential it shall be done as per Cl 7.4. 

        One coat of rust preventive fluid of any of the following vendors shall be applied. 

                CHEMICAL          VENDOR                     

         1. BONITA-RPF        M/s Bonita Chemicals, 64, Industrial Estate, Nunhai, Agra-282 006. 

         2. CHAMPION-RPF       M/s Guardian Chemicals, 8, Rajaji IInd st, West Lake Area,  

                                     Nungambakkam, Madras-600 034 

         3. ECONOL RPF        M/s Process Aids, Bangalore 

           (non-drying type) 

         4. TECTYL 506         M/s Plastipeel Chemicals and Plastics (P) Ltd, Thane-400 604 

         5. TRPF               M/s Sundaram Paints Pvt. Ltd., Thanjavur-613 004 

         6. TRPF               M/s Solar Paints, Pudukkotai. 

         7. WICOR-P           M/s Western India Paint and Color Co P. Ltd, Madras-600 017 

 

      7.4 ACID PICKLING 

        When  pickling is considered essential for cleaning, it shall be done using Hydrochloric acid  of  5  

        to 10% acid concentration at room temperature with inhibitor. 

        The concentration and type of inhibitors shall be as recommended by any of the following vendors. 

        1)  M/s Agromore Ltd. Bangalore. 2) M/s Prosol Corporation, Hyderabad. 3) M/s Guardian  Anti- 

        corrosives, Madras. 4) M/s Mascat Chemicals, Bombay.  

        After pickling thorough rinsing shall be carried out with water to remove acid residues. 

        Immediately  after  pickling,  the  components shall be dried and baked at 175 to  205  deg  C  for  

        3hours before taking up the next operation (plating). 

 

Revision Record: 

  

 Rev:00/17.01.90: First issue, Rev:01/21.06.90: Editorial corrections, Rev:02/21.04.91: TC for studs/bolts added 

 Rev:03/04.04.96: Annexure-I amended. Cl 3.3.3 & 5.3 modified, Rev:04/20.10.96: NDT, Acid pickling added & re-

written, Rev:05/28.04.98: Cl 3 modified to include MPI, certificate modified & Cl 7.4 deleted 

 Rev:06/15.06.99: Title, Cl 1 to 5 & 7.1 modified. Cl.7.2 changed to Cl 7.3. Cl 7.3 changed to 7.4 & modified. Cl 7.2 

Galvanising added. Test certificate sample format modified. 

 

 
 

R.Rajasekar                  K.Nagarajan          Haridoss               G.Mathivanan     P.Vasudevan                K.Rengachari    

Qual. Assurance           Engg/Valves     Purchase/Valves          Quality Control      Quality assurance          Qual Assurance       

  Prepared by                 Reviewed by                   Approved by 
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                       TEST CERTIFICATES FOR STUDS/BOLTS - SAMPLE FORMAT 

 

      TC NO:                                                                  DATE:            

   ----------------------------------------------------------------------------------------- 

     CUSTOMER     :                             PO No/Amd :   

     TDC No/Rev.  :                             DC No     : 

     PRODUCT     :                             DRG.No     : 

     DESCRIPTION   :(Spec,dia,pitch,length)            THREAD SPEC: 

     QUANTITY     : 

   ----------------------------------------------------------------------------------------- 

     Requirement                                Records/observations 

     ------------                               -------------------- 

     size of bar - Before m/c ing       : 

                 - After m/c ing        : 

     Type of furnace used for hardening : 

   ----------------------------------------------------------------------------------------- 

              | Mill TC for raw material                     TC No:  

     TDC Cl No|Melt Number. 

   ------------|---------------------------------------------------------------------------- 

              |Product analysis for chemistry.          Report No:                    

               |---------------------------------------------------------------------------- 

             |Spec      |  C     Si     Mn     P     S     Cr     Mo     V     Others 

             |(min,max) | 

             |Actual    | 

             |---------------------------------------------------------------------------- 

             |Hardening Heat treatment        Temperature:    Deg C. Soaking time                    

             |Tempering after hardening       Temperature:    Deg C. Soaking time   

             |---------------------------------------------------------------------------- 

             |Tensile test after H&T & final drying(Finished heat treated condition 

             |---------------------------------------------------------------------------- 

     3.0       |             Tensile    Yield    %Elongation on 2"GL   %Reduction in area 

             |---------------------------------------------------------------------------- 

             |Spec      | 

             |(mini,max)| 

             |Actual    | 

               |---------------------------------------------------------------------------- 

             |Hardness measured 

             |------------------ 

             |10 % MPI on the finished studs.  Report No: 

   ----------------------------------------------------------------------------------------- 

     4.0       |Visual & dimensional checking as per IS 2614 table 1 

   ------------|----------------------------------------------------------------------------- 

     5.0       |Punching details(identification) 

               |End cap for threaded portion 

   ------------|---------------------------------------------------------------------------- 

     7.0       |Pickling.        Acid:               Concentration: 

               |Drying after pickling.      Temperature:    Deg C.      Soaking time 

               |Type of coating         Cadmium/Galvanising/Rust preventive 

               |Coating thickness 

               |Chromate conversion coating. 

               |Drying after coating.       Temperature:    Deg C.      Soaking time 

   ----------------------------------------------------------------------------------------- 

   This confirms that the above results are correct and the parts are as per speccification 

   and P.O requirements. 

   ----------------------------------------------------------------------------------------- 

    

   Signature                                         Signature 

   BHEL/Authorised Inspection agency                  Incharge of Quality 

   ----------------------------------------------------------------------------------------- 
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1.0      MATERIAL SPECIFICATION - SA 194 Gr2H/Gr2HM/Gr4/Gr7 {latest on date of Purchase Order (P.O)} 

 
2.0 GENERAL                                   

This TDC is applicable for API 6A applications including NACE MR-01-75 cl.II & cl.III also. 

Shall be manufactured to the relevant drawing and P.O. requirements. 

Nuts shall be hot/cold forged or manufactured from hot rolled/cold drawn bars.  If made from hexagonal 

bars, 100% MT is to be done on bars. If made from round bars, the bars shall be machined to remove 2mm 

from surface, (ie 4mm in dia) to remove all surface defects. Atleast 10% of the machined bars shall be MT 

tested to ensure that the surface defects are fully removed. 

Nuts shall  be  heat treated to meet the requirements of SA194 only in a salt  bath,  or  controlled 

atmosphere furnace. After HT the threads shall be thoroughly cleaned to remove all deposits. When acid 

pickling is done for cleaning it shall be done as per Cl 7.3. 

Cadmium plating as per (Cl 7.1) if specified in drg/P.O. or rust preventive fluid coating as per (  Cl 7.2) 

shall be done. 
3.0 CHEMICAL & MECHANICAL PROPERTIES                                                   

Mill certificate for chemical composition from steel manufacturer for conformance to the  specification 

heat-wise. Additionally, product analysis shall be done for one piece/heat by the nut  manufacturer. 
 HARDNESS  

For SA194 2H, Gr4, & Gr7 

Hardness check on finished nut as per SA194, using sampling plan (Cl.7.4).Hardness in the finished nut 

shall be 24 to 35 HRC or 248 to 352 BHN.  

For SA194 Gr2HM: 

Hardness check on 100% of nuts.Hardness must be within 159 to 237 BHN. 

Proof load test shall be done as per SA194 for all grades. 

After  final heat treatment, sample nuts shall be heat treated as below and meet  the  corresponding 

hardness requirements. 
-------------------------------------------------------------------- 
Grade  Temp       TimeCooling Hardness at room temp.      
2H  540°C  24Hrs Slow cool 179 BHN (min) 
2HM  540°C  -do- Slow cool 159 BHN (min) 
Gr4/Gr7 590°C  -do- Slow cool 201 BHN (min) 
-------------------------------------------------------------------- 

CONE STRIPPING TEST: This test shall be performed as per SA194 in case of visible surface 

discontinuities.On such cases Proof load shall be as per ASTM A194 (latest  std). 
4.0  FINAL INSPECTION                                    

All inspection shall be as per drawing and SA194.  

The threads shall be checked with calibrated plug gauge in the final heat-treated condition for black variety 

and in final plated condition for the plated variety. 

Visual  and  Dimensional checks in the finished nuts and  their acceptance shall be as per  IS  2614 Table-

I(latest). 
5.0 MARKING & PACKING  

Punch/emboss each finished nuts with material grade (2H/2HM/Gr4/Gr7); supplier's emblem.  

Punch/emboss  Sl.no  also  in 2HM nuts in addition to the above to co-relate  with  hardness.   In addition, 

the grade symbol shall be underlined. 

Pack  in wooden box of convenient size for easy handling & transportation.Mark quantity in  each box.  
6.0  CERTIFICATION  

The  manufacturer shall provide TC (ref. page 3) duly countersigned by the  Authorised  Inspecting 

Authority nominated by BHEL in P.O. (if specified) along with Raw Material TC from Steel Maker. 

Manufacturer's TC shall contain P.O.No.heat no., Chem & Mech properties,HT  parameters,surface coating  

with  coating  thickness, baking details and certify soundness & confirmation  to  P.O.  requirements. 

 

   
7.0 SPECIAL REQUIREMENTS 
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7.1CADMIUM PLATING REQUIREMENTS   
Clean the nuts to make it free from rust, grease, oil, scale, etc.,before plating.  

When pickling is considered essential, it shall be done as per Cl 7.3. 

Apply Cadmium Plating to the specified thickness on specified areas. 

After  plating,  Bake the parts at 175 Deg.C to 205 Deg.C for a minimum period of 3  hours.   The 

elapsed time between plating and baking shall not exceed 8 hours. 

Apply a Chromate Conversion coating after plating and baking.    
 7.2 RUST PREVENTIVE COATING REQUIREMENTS  

Clean  the nuts to make it free from rust, grease, oil, scale, etc., before applying protective  coating. 

When pickling is considered essential it shall be done as per Cl 7.3. 

One coat of rust preventive fluid of any of the following vendors shall be applied. 

CHEMICAL   VENDOR                     
    1. BONITA-RPF  M/s Bonita Chemicals, 64, Industrial Estate, Nunhai, Agra-282 006. 

    2. CHAMPION-RPF M/s Guardian Chemicals, 8, Rajaji IInd st, West Lake Area,  

               Nungambakkam, Madras-600 034 

    3. ECONOL RPF  M/s Process Aids, Bangalore 

     (non-drying type) 

    4. TECTYL 506  M/s Plastipeel Chemicals and Plastics (P) Ltd, Thane-400 604 

    5. TRPF   M/s Sundaram Paints Pvt. Ltd., Thanjavur-613 004 

    6. TRPF   M/s Solar Paints, Pudukkotai. 

    7. WICOR-P   M/s Western India Paint and Color Co P. Ltd, Madras-600 017 
 7.3 ACID PICKLING  

When  pickling is considered essential for cleaning, it shall be done using Hydrochloric acid of 5  to 

10% acid concentration at 50 deg C with inhibitor. 

The concentration and type of inhibitors shall be as recommended by any of the following vendors. 

1)  M/s Agromore Ltd. Bangalore. 2) M/s Prosol Corporation, Hyderabad. 3) M/s Guardian 

Anticorrosives, Madras. 4) M/s Mascat Chemicals, Bombay.  

After pickling thorough rinsing shall be carried out with water to remove acid residues. 

Immediately after pickling, the components shall be dried and baked at 175 to 205 deg C for 3hours 

before taking up the next operation. 
 7.4 SAMPLING PLAN FOR HARDNESS CHECK AFTER HT  

 The following double sampling plan shall be used.Hardness values shall be 25 to 34 HRC after HT. 

 IS 2500 (Double Sampling) Normal Inspection,Level 2. 
-------------------------------------------------------------------------------------- 

      No. of                            Acceptable Quality Level (2.5%) 

      Pieces            ------------------------------------------------------------------- 

      in the       First  Acceptance Reject Second  Combined Acceptance Rejection  

      lot         samplenumber      numbersample  sample   number   number 

                  (n1)  (Ac)      (Rc)  (n2)    (n1+n2)   (Ac)       - 

      ------------------------------------------------------------------------------------- 

      0 - 500        32   1         4       32       64      4            5 

      501  - 1200    50   2         5       50       100     6            7 

      1201 - 3200    80   3         7       80       100     8            9 

      3201 -10000    125  5         9       125      250     12           13 

      10001-35000    200  7         11      200      400     18           19 

       ----------------------------------------------------------------------------------------------------------------------------------------------------------- 

 Ac:-Acceptance  number: Max. no. of defectives allowed in the sample for the acceptance  of  the lot. 

 Rc:-Rejection number: Min.no. of defectives in the  sample resulting in the lot's rejection. 

 PROCEDURE  FOR OPERATING THIS PLAN :   Suppose the lot size is 1,000. From table  chose the class,  

which  includes  1,000  viz 501 - 1200.  Hence, use the sampling  plan  given  against  this class.Take a 

sample of 50 pieces and test for hardness. 
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                        TEST CERTIFICATE FOR NUTS - SAMPLE FORMAT  

    

    TC NO:                           DATE: 

    -----------------------------------------------------------------------------------------------

------------------------------------------------------------------------------ 

    CUSTOMER     :                          P.O.NO:                   Dt: 

                                            D.C.NO:                   Dt: 

    PRODUCT   :                              Specn : 

    SIZE OF BAR USED: 

    RAW MATL TC NO:                         TDC NO: 

    HEAT NO.:                                DRG NO: 

    LOT NO:                                 Thread specn: 

    QUANTITY: 

    ----------------------------------------------------------------------------------------------- 

    CHEMICAL COMPOSITION(%): 

    ----------------------------------------------------------------------------------------------- 

     C        Si        Mn    P       S      Cr     Ni     Others 

    -----------------------------------------------------------------------------------------------    

          |        |       |      |       |      |      |       | 

    ----------------------------------------------------------------------------------------------- 

    HEAT TREATMENT:     

    ----------------------------------------------------------------------------------------------- 

    HARDENING: TEMP:      Deg.C;SOAKING TIME:        Minutes;  COOLING MEDIUM: 

    TEMPERING: TEMP:      Deg.C.SOAKING TIME:        Minutes;  COOLING MEDIUM: 

    BAKING TEMP   :       Deg.CBAKING TIME:          Minutess. 

    ---------------------------------------------------------------------------------------------- 

    MECHANICAL TESTING: 

    ----------------------------------------------------------------------------------------------- 

    HARDNESS AFTER HT (MIN & MAX) :                          BHN  NO OF SAMPLES TESTED : 

    HARDNESS AFTER 24 HRS TEMPERING ON SAMPLE NUT :          BHN 

    PROOF LOAD APPLIED :         Kgf 

    CONE PROOF LOAD TEST :                                   LOAD APPLIED: 

    ----------------------------------------------------------------------------------------------- 

    MAGNETIC TESTING (IN PROCESS): 

    FINAL INSPECTION (VISUAL): 

    ----------------------------------------------------------------------------------------------- 

    SURFACE COATING :                       COATING THICKNESS :            Microns 

    IDENTIFICATION : 

    ----------------------------------------------------------------------------------------------- 

    It is certified that the above results are correct and the parts are as per specification & P.O. requirements.  
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            PURCHASE INSTRUCTION FOR ARC WELDING FLUX FOR STAINLESS 

STEEL OVERLAYS. 
 
1.0 SCOPE: 
 
1.1 The flux supplied shall meet the following requ irements.  The quant it ies 

shall be supplied as specified in the PURCHASE ORDER.  
 

2.0 CHEMICAL COMPOSITIONS: 
 

2.1 Specified chemical composit ion of the flux shall be as follows:   
        

SiO2    :  6.00-10.00 
MnO   :  35.00 Max 
CaO    :  10.00-15.00 
Al2O3  :  45.00 Max. 
CaF2   :  25.00 Max. 

 
3.0 USABILITY: 
 
3.1 The flux is used for  over lays on Valve seats in combinat ion with ASW ER 

410 and ER 430 wires.  
 

3.2 The Basicity Index of the flux shall be 0.8 – 1.2. 
 
3.3 The flux shall conform to the following mesh size 12 x 65 after  Tyler .  
 
3.4 The flux shall have very good slag detachability even in the rd hot  condit ion. 
 
3.5 The flux shall have very qu ick  freezing character ist ic to enable cont inuou s 

welding of 8 passes in two layers. 
 
3.6 The flux shall be dry and have very low sensit ivity to moistu re and 

contaminat ion. 
 

 
 
PREPARED: 
 

(R. GOPALAKRISHNA PILLAI) 
EXECUTIVE FOREMAN /  WTC  

 
APPROVED: 
 
                       (M. SUBRAMANI) 
                       SR. MANAGER/ WTC  
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4.0 PACKING AND STORAGE: 
 
4.1 The flux shall be packed in  humidity resist ing manifold with plast ic l in ing 

and air t ight  sealing.  The pack ing shall be su itable to with stand 
t ransportat ion, handling and storage under normal condit ion. 

 
4.2 The flux in the or iginals unopened package shall withstand storage under 

normal condit ions for  at  least  12 month withou t affect ing its welding 
character ist ics or  the weld proper t ies.  

 
4.3 Every bag shall contain the maximum qu ant ity of 50 kgs. 
 
4.4 The ent ire lot  of each dispatch shall be made from one batch of flux. 
 
 
5.0 MARKING: 
 
5.1 The following informat ion shall be legibly pr inted on the ou t side of each 

bag. 
 

a) Brand Name 
 

b) Mesh size  
 

c) batch No &  date of manufactu re 
 

d) Net weight  
 

5.2 A tag/ label in  the above informat ion shall also be placed inside each bag. 
 

6.0 TEST CERTIFICATE: 
 

6.1 Individual test  cer t ificates shall be issued for  every batch of flux.  A batch is 
defined as the quant ity produced from the same combinat ion of raw 
mater ials under one product ion schedu le. 

 
6.2 The Test  cer t ificate shall  contain chemical analysis. Basicity Index and mesh 

size for  every batch of flux. 
 
6.3 Three copies of test  cer t ificate shall be mailed for  each batch of flux. 
 
6.4 Pr ior  approval shall be obtained from BHEL for  any deviat ion of th is 

PURCHASE INSTRUCTUION. 
                   ====================================== 
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NAME PLATE FOR VALVES

0.0 SCOPE

This standard covers the requirements of Name

Plate for valves.

1.0 SPECIFICATION AND REFERENCE STANDARDS

Dimensions and preferred

sizes

Fig.1 and table 1

of this standard

Tolerance Medium to IS: 2102

I
i
!
i
I

Material Aluminium sheet

of thickness 0.5 mm

8HEL Monogram According to corporate

standard AA 040 1120

Lettering style Ace. to corporate

standard AA 042 1403

Finish See clause 2.1

of this standsrd

Technical delivery

conditions

Ace. to clause 3.0 ~o

3.3.2 of this stancard

2.0 FINISH

2.1 The Name elate shall be hard anodized according

to IS: 6057 incorporating the matter as shown

in the figure 1. The letters, space for data,

BHEL monogram and border shall be finished bright

white with black background.

3.0 TECHNICAL REQUIREMENTS

3.1 GENERAL

3.1.1 The surface shall be free of cracks, blisters and

damages. Sharp edges shall be rounded off.

3.1.2 Samp'les of the name plate shall be obtained and

tested in the laboratory for durability of

the material, anodizing and weather proofness

before. bulk supply is effected.
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3.2 MARKING.

marked

and with

Back side of each name plate shall be

with material code given by BHEL

manL~acturer's identificatio~.

3.3 PACKING .

." ." 1'-"' .. ~ ...•.. Before pecki~~! each name plate shell be applied

w1th transparent synthetlc adheslve film.

- '"2 -,
~ •• .-J."::::::' Each name plate shall be suitably packed in

POlythene ccve~ (500 microns thickness minimum) in

order to avci~ any damage to the surface during
transit/stora~e etc.

6...0 DESIGNATIO!'J

A Name plate ~or valve of size 15x55 to

this standard shall be designated as ;

~. 1 On drawings

a) Description column

b) Drawing nu~per column

c) Material s~ec. column

d) Material c8de column

NPL 'vALVES 15x55

BPS 017522 1555

Aluminium

22 07':;'16~

':;'.2 Ordering description

For placing i~dents, issuing enquiries~and on

purchase orders,ordering description given below
shall be followed_

Name plate fer valves of size 15x55 to BPS 017522

5.0 ADDITIONAL INFORMATION

.•

Copies of the follo~ing standards shall be

enclosed along with purchase order.

a) BPS 017 522

b) AA 040 1120

c) AA 0':;'214.03

5_2 The figure shown is for illustration only and

supplier has to submit dra~ings to actual size for

approval before effecting bulk SUPplies .



..---.-------------------.-------.---.----------- - ..---.-.~---- ~--. I

....
FIG.1 -""'11------------------------------------ ---... -~.-----~

e

-~~-- '- -------

~F
II; - II

IR 2.8

«J -~----

II

el IOn -..... ..- ~+--- e J

f---I I .------ -----, -_._---.-
·1 1--------1-----·1·-------------

REF

I I 1----- I

Nb I=~=~-INp

BODY

C1

SEAT

c)

1 , - .-- ..-- ---

- if -·--1-- -..---1--------1- I '

MONOGRAM SIZE 15

c - C2

TABLE: 1 (ALL DIMENSIONS IN MILLIMETHES)

70 X a o 23 20 10 10 ]) 12 6 20-7 .)

-.-- .._- -- -_. --- .-~...... -. ..----.. .---- ..

15 X!)S 20 to 6 I Q 26 7 5 10_7 2

----.. - ....... - .
.__ .

SIZE C C, C2 CJ e eo, e 1. e J In

axb
._- ., ..... .... '.-.,:- -----' .

n

t;

)

p

-
7.

,...,..

2 2.16

E

.---_.._-------1 I

1. 1.~ 1.12

c.

"1J
r

::c »
~ Z
-u -f
=!

~ (J)
g -f
ij »
~z
~0
c »

J]
o

[ ~~~[LL[DI.pu~Ct~EO_J~WEIGt-tT/

SIZE OFLETTERS IIOOOINK:J-

0..

c

a..

c;

E

"OI/Q/
0:1

6 ?
-0

Vl .•

CT1 "/,

~I:I0....•.....•
UI
I\)

,tv
N

0
-n

0J

I', ....__ ...._._,_. ..._ ..'._.. . - I I! ,

.,-:.:.---
/ .











2187523
TP-DG-4-V-1373-04047

2187523
CORPORATE DRG ID

2187523
TP-DG-4-V-1373-04047

2187523
CORPORATE DRG ID





 

 

PRODUCT ENGINEERING / V & SB 
  TECHNICAL DELIVERY CONDITIONS FOR 

SUBDELIVERY COMPONENTS OF SOOT BLOWERS 

TSB : 011 Rev. 02 

SHEET No. 01 of 01 

 

C O U P L I N G 

                                                                                                                                   

01. Component       : Flexible Coupling 

02. Material code    :  96 134 091 0000  

03. Application        :  Used in wall deslaggers. 

04. Specification :   

04.1. Type of Coupling :  Disc type 

04.2. Material :  Aluminium; Spider to be manufactured from nitrile compound shore 70 

hardness. 

04.3. Power to be transmitted : 0.75 H.P. (0.56 KW) 

04.4. Operational Speed : 1440 rpm 

04.5. Max. Torque : 41 Kg. cm. 

04.6. Normal working hours : 30 minutes 

04.7. Class of duty :  Intermittent shock load and reversing. 

04.8. Position of shaft to be connected :  Horizontal 

04.9. Details of space limitations for assembly & dismantling : 

 Total length of coupling should not exceed 50mm.  Hub dia should not exceed 45mm. 

04.10. Key Dimension : 6x6x20. Tolerance as per IS 2048. 

04.11. Construction :  As per drawing 4-20-201-00727. 

04.12. In case suppliers offer their standard coupling, it should be limited to the dimensions as 

per 4-20-201-00727. Drawing showing dimensions should be obtained from the supplier. 

05. Packaging :  To be packed and supplied in wooden boxes. 

06. Approximate weight :  0.2 kg per piece. 

07. Inspection :  

Inspection shall be carried out at BHEL works for : 

07.1. Checking dimensions, fit and workmanship as per drawing 4-20-201-00727. 

07.2. Checking whether hexagonal grub screws are provided. 

Rev:02 Dt.11/09/2010. CONVERTED AS SOFT COPY. 

Prepared ( J.SANKAR ) 

DATE: 
11/09/2010. 

 
 

Approved  (K.SRIDHARAN) 

 



SL.NO. Drawing Number Component Code ØA ØB T WT (gm) REMARKS

1 2-V-5903-07892/04 964569270000 15.83 9.53 5.60 1.50 GV-(1/4" To 3/4") -800
2 2-V-2230-07892/02 964650860000 16.00 8.00 4.00 2.00 3mm Pr. GA�GE VALVE
3 2-V-5713-07892/04 964569280000 17.40 11.10 4.80 1.50 SV-(1/4" To 3/4") -800 & BDV-1"-800
4 2-V-5904-07892/04 964569290000 19.00 11.10 6.40 2.60 GV-1"- 800
5 2-V-5714-07892/04 964569300000 19.00 12.70 6.40 2.20 SV-1"- 800
6 2-V-Y042-07892/02 964652250000 20.50 14.50 4.50 2.00 1/2",3/4"-C1500&C2500-Y TYPE
7 2-V-5906-07892/04 964569310000 23.75 14.28 4.80 3.00 SV/GV-(1.1/4" & 1.1/2") - 800
8 2-V-Y043-07892/02 964652260000 25.30 16.10 5.00 2.00 1"-C1500&C2500-Y TYPE
9 2-V-5907-07892/04 964569320000 25.35 15.88 4.80 3.20 SV/GV- 2" - 800

10 2-V-5732-07892/04 964569230000 32.40 14.45 6.40 7.00 SV/(1/4" To 1/2") -1500/2500
11 2-V-N081-07892/04 964568970000 32.50 19.10 6.00 5.00 2"150C,2"300C GV
12 2-V-5620-07892/04 964569330000 34.00 17.40 7.90 9.00 BDV- 1"-1500
13 2-V-N049-07892/04 964568990000 35.70 22.20 6.00 5.50 3"300C GV
14 2-V-N025-07892/04 964568980000 35.70 22.20 7.00 6.00 3"150C GV
15 2-V-Y045-07892/02 964652270000 38.00 25.55 6.40 6.00 1.1/2"-C1500&C2500-Y T�pe
16 2-V-N097-07892/04 964569010000 38.90 25.40 7.00 7.20 4"300C GV
17 2-V-N033-07892/04 964569000000 38.90 25.40 8.00 8.20 4"150C GV
18 2-V-V209-07892/03 964534640000 39.00 26.00 6.50 12.10 2-1/2"/2500 GV
19 2-V-2477-07892/04 964569090000 40.00 24.00 8.16 15.00 2"300C GLV
20 2-V-5734-07892/04 964569240000 41.17 17.40 11.90 21.00 SV/(3/4" & 1") -1500/2500
21 2-V-Y017-07892/02 964652280000 41.18 28.75 6.40 6.00 2" - C1500 & C2500 - Y T�pe
22 2-V-SHJA-07892/01 966000200000 42.23 22.23 10.00 13 1.5" - C3000sp�
23 2-V-2478-07892/04 964569100000 44.00 28.00 8.16 16.00 3",4"300C GLV,3"600C GV
24 2-V-5990-07892/02 964650810000 44.50 31.80 6.40 8.10 IGV-2.1/2"-C3000 & Y047
25 2-V-N001-07892/04 964569020000 45.20 28.60 7.00 10.10 6"150C GV
26 2-V-0S30-07892/04 964534080000 46.00 30.00 8.00 12.70 2-1/2"/C1500,C2500 GNV
27 2-V-5610-07892/04 964569260000 46.70 27.15 9.50 17.50 BDV-1.1/2"-1500
28 2-V-SIJA-07892/01 966000110000 47.50 27.00 10.25 15 2" - C3000sp�
29 2-V-0030-07892/04 964533830000 48.00 30.00 9.00 16.50 2-1/2"C1500,C2500 GV
30 2-V-V241-07892/03 964534650000 48.00 32.00 8.00 22.60 4"/2500 GV
31 2-V-N009-07892/04 964569030000 48.40 31.80 10.00 15.80 8"150C GV
32 2-V-N017-07892/04 964569040000 48.40 31.80 8.00 12.70 6"300C GV,4"900C GV
33 2-V-0032-07892/04 964533840000 50.00 32.00 9.00 17.40 3"/C1500,C2500 GV,2 -1/2"/C1500 GLV
34 2-V-B003-07892/04 964569220000 50.00 32.00 9.20 30.00 4"-600C GV
35 2-V-N089-07892/04 964569060000 51.60 34.90 8.00 13.70 8"300C GV
36 2-V-N057-07892/04 964569050000 51.60 34.90 10.00 17.00 10"150C GV
37 2-V-2480-07892/04 964569110000 52.00 36.00 8.16 20.00 6"300C GLV
38 2-V-0034-07892/04 964533850000 54.00 34.00 10.00 23.00 3"/C1500,2-1/2"/C2500,C3500 GLV
39 2-V-5737-07892/04 964569250000 55.40 27.15 13.50 40.00 SV/(1.1/4" To 2") -1500/2500
40 2-V-V081-07892/03 964534660000 55.00 36.00 9.50 36.30 6"/1500 GV , 5"/2500 GV
41 2-V-0036-07892/04 964533860000 56.00 36.00 10.00 24.00 4"/C1500,C2500,C2750,3"/C3500 GV
42 2-V-0S38-07892/04 964534090000 57.00 38.00 9.50 22.39 3"/C3500GNV
43 2-V-N041-07892/04 964569070000 57.90 38.10 12.00 27.00 12"150C GV
44 2-V-0040-07892/04 964533880000 59.00 40.00 9.50 23.40 4"/C2500 GNV,6"-C600 GV
45 2-V-0038-07892/04 964533870000 60.00 38.00 11.00 31.00 5"/C1500,C2500 GV,3"/C2500 GLV
46 2-V-C607-07892/04 964569360000 60.00 40.00 10.20 21.30 6"/900C GV,GVN
47 2-V-N065-07892/04 964569080000 61.10 41.30 9.00 22.00 10"300C,12"300C,14" -150C GV
48 2-V-2670-07892/04 964569120000 64.00 44.00 10.20 12.00 8"300C GLV,8"900C GV
49 2-V-N350-07892/04 964569130000 64.30 44.50 10.00 22.00 16"-150C, 14"-300C GV
50 2-V-0S46-07892/04 964534100000 65.00 46.00 9.50 26.16 5"/C1500 GNV
51 2-V-0042-07892/04 964533890000 66.00 42.00 12.00 40.70 4"/C1500,C2500 GLV
52 2-V-V129-07892/03 964534670000 67.00 48.00 9.50 45.90 10"/1500 GV, 8"/2500 GV
53 2-V-N436-07892/04 964569160000 67.50 47.60 10.00 60.00 16"-300C GV,10"600C-GV

54 2-V-0044-07892/04 964533900000 68.00 44.00 12.00 42.20 6"/C1500,C2500,C2750,C3500 GV,8"-C600 GV

55 2-V-C564-07892/04 964569350000 68.00 48.00 10.00 28.20 10"/900C GV

SL.NO. Drawing Number Component Code ØA ØB T WT (gm) REMARKS

56 2-V-0046-07892/04 964533910000 72.00 46.00 13.00 52.20
57 2-V-N224-07892/04 964569140000 73.80 50.80 12.00 41.00 20"-150C GV,12"-600C-GV
58 2-V-0048-07892/04 964533920000 74.00 48.00 13.00 54.00 8"/C1500 GV,10"-C600 GV
59 2-V-5962-07892/02 964650820000 76.20 31.50 22.20 140.00 Y-TYPE 2.1/2"-C2500
60 2-V-N437-07892/04 964569170000 77.00 54.00 11.00 80.00 20"-300C GV
61 2-V-0050-07892/04 964533930000 78.00 50.00 14.00 65.60
62 2-V-P366-07892/03 964651880000 79.00 55.00 12.00 36.00 10"-C300-SV/RV
63 2-V-0052-07892/04 964533940000 80.00 52.00 14.00 67.60 8"/C2500,C2750 GV,12"-C600 GV
64 2-V-0S55-07892/04 964534110000 81.00 55.00 13.00 69.40 6/C3500 GLV,GNV
65 2-V-N361-07892/04 964569150000 83.30 57.20 13.00 48.00 24"-150C GV
66 2-V-0055-07892/04 964533950000 85.00 55.00 15.00 82.40 6"/C2500,C2750 GLV
67 2-V-NE96-07892/02 964652710000 86.50 60.325 14.00 90.00 22" - C300 - GV
68 2-V-P560-07892/02 964654130000 87.00 62.00 12.50 60.90 12" - C300 - RV
69 2-V-V161-07892/03 964534680000 88.00 62.00 13.00 112.00 14"/1500 GV, 12"/2500 GV
70 2-V-0058-07892/04 964533960000 90.00 58.00 16.00 99.00 10"/C1500 GV
71 2-V-0060-07892/04 964533970000 92.00 60.00 16.00 101.70 10"/C2500 GV
72 2-V-0062-07892/04 964533980000 94.00 62.00 16.00 104.40 12"/C1500 GV
73 2-V-NH51-07892/02 964654850000 96.00 70.00 12.70 60.00 16" - C300 - RV
74 2-V-V177-07892/03 964534690000 96.00 70.00 13.00 123.00 16"/1500 GV, 14"/3500 GV
75 2-V-0065-07892/04 964533990000 97.00 65.00 16.00 108.40 14"/C1500 GV
76 2-V-0070-07892/04 964534000000 102.00 70.00 16.00 115.10 12"/C2500 GV
77 2-V-N147-07892/02 964651770000 105.60 76.20 14.30 108.00 32" - C150
78 2-V-NH52-07892/02 964654950000 106.00 75.00 14.30 90.00 16" - C600 - RV
79 2-V-0075-07892/04 964534010000 107.00 75.00 16.00 121.80 16"/C1500, 14"/C2000 GV
80 2-V-C538-07892/02 964651810000 108.00 79.30 14.30 108.00 20" - C900
81 2-V-0080-07892/04 964534020000 112.00 80.00 16.00 128.50 18"/C1500,14"/C2500 GV,14"/C3500 GV
82 2-V-0090-07892/04 964534030000 122.00 90.00 16.00 141.80 20"/C1500, 18"/C2000, 16"/C2500 GV
83 2-V-NH99-07892/01 964656340000 121.40 82.60 19.00 212.50 36" - C150 GV
84 2-V-0100-07892/04 964534040000 132.00 100.00 16.00 155.30 20"/C2750 GV, 12"/C2000 ELB
85 2-V-0S10-07892/04 964534070000 140.00 100.00 20.00 250.90 18"/C2500 GV
86 2-V-0110-07892/04 964534050000 142.00 110.00 16.00 168.60 14"/C2500 SDNR
87 2-V-0120-07892/04 964534060000 158.00 120.00 19.00 262.40 16"/C2500 GNV
88 2-V-Y065-07892 966000710000 43.00 27.00 10.00 11.00 1.5/C2500 SV
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SL.
No. DRAWING NO. COMP. CODE ØA ØB T WT. (gm) Remarks

1 2-V-5903-14882/02 964527890000 15.83 9.53 5.60 1.30 3/4"-C800-GV

2 2-V-2230-14882/02 964650870000 16.00 8.00 4.00 1.10 3MM PGV
3 2-V-L826-14882/02 964608640000 16.00 9.00 3.50 0.90 6/300,3/900

4 2-V-5713-14882/02 964527880000 17.40 11.10 4.80 1.20 3/4"-C800-GLV

5 2-V-5904-14882/02 964527900000 19.00 11.10 6.40 2.20 1"-C800-GV
6 2-V-5714-14882/02 964525170000 19.00 12.70 6.40 1.80 1"-C800-GLV
7 2-V-9721-14882/02 964155570000 22.30 15.90 3.20 4.70 SV & SRV
8 2-V-L873-14882/02 964608010000 23.00 13.00 5.00 2.50 6/300

9 2-V-5906-14882/02 964527910000 23.75 14.28 4.80 2.40 1.1/2"-C800-GV&GLV

10 2-V-5907-14882/02 964527920000 25.35 15.88 4.80 2.60 2"-C800-GV&GLV
11 2-V-9905-14882/02 964155580000 28.70 19.10 4.80 13.10 SV & SRV
12 2-V-L916-14882/02 964608910000 29.00 16.00 6.50 5.40 8/300,10/300,10/600

13 2-V-L529-14882/02 964608980000 31.00 18.00 6.50 5.90 3/900

14 2-V-N081-14882/02 964562960000 32.50 19.05 6.00 5.90 2"-150C,2"-300C-GV

15 2-V-L858-14882/02 964608900000 33.00 20.00 6.50 6.30 12/150,12/300,16/150

16 2-V-5620-14882/02 964568950000 34.10 17.40 7.90 9.60 1"-C1500-BDV
17 2-V-N025-14882/02 964562970000 35.70 22.230 6.00 6.60 3"-150C,3"-300C-GV

18 2-V-9408-14882/02 964155550000 38.20 25.40 6.40 31.10 SV & SRV
19 2-V-N033-14882/02 964562980000 38.90 25.40 7.00 8.60 4"-150C,4"-300C-GV

20 2-V-V209-14882/02 964534580000 39.00 26.00 6.50 7.80 65/2500 GV

21 2-V-K214-14882/02 964561040000 40.00 24.00 8.16 11.80 4"150C,3"&4"300C,2"600C GV

22 2-V-SHJA-14882/01 966000190000 42.23 22.23 10.00 13.00 1.5" C3000SPL
23 2-V-L825-14882/02 964608630000 44.00 28.00 8.00 13.00 6"/C300

24 2-V-5990-14882/02 964650790000 44.50 31.80 6.40 8.80 Y047
25 2-V-N001-14882/02 964562990000 45.20 28.580 8.00 13.90 6"-150C-GV
26 2-V-L915-14882/02 964608890000 46.00 30.00 8.00 13.80 24"/150C,16,20"/300C,6"/600C

27 2-V-SIJA-14882/01 966000100000 47.50 27.00 10.25 15.00 2" C3000SPL
28 2-V-W049-14882/02 964533370000 48.00 30.00 9.00 17.90 65/1500 GATE

29 2-V-V241-14882/02 964534590000 48.00 32.00 8.00 14.50  100/2500 GV

30 2-V-N009-14882/02 964563000000 48.40 31.75 8.00 15.10 8"150C,6"300C GV

31 2-V-W425-14882/02 964564000000 50.00 32.00 9.00 18.80 80/1500 GV

32 2-V-N057-14882/02 964563010000 51.60 34.930 8.00 16.30 8"300C,10150C GV

33 2-V-K217-14882/02 964561070000 52.00 36.00 8.16 16.20 8"150C GV
34 2-V-G065-14882/02 964564030000 54.00 34.00 10.00 24.90 80/1500 SV

35 2-V-V081-14882/02 964534600000 55.00 36.00 9.50 23.20 150/1500 GV,125/2500 GV

36 2-V-K222-14882/02 964561120000 56.00 36.00 10.20 26.50 4"1500C GV
37 2-V-L857-14882/02 964608940000 57.00 38.00 9.50 24.20 12",16"/150C,12"/300C,14"/600C

38 2-V-N041-14882/02 964563020000 57.90 38.10 9.00 24.20 12"150C GV
39 2-V-L820-14882/02 964608950000 59.00 40.00 9.50 25.30 32/150,18/600

40 2-V-G145-14882/02 964532280000 60.00 38.00 11.00 33.50 80/2500 GLV

41 2-V-K218-14882/02 964561080000 60.00 40.00 10.20 28.80 10"150C GV,12'150C GV

42 2-V-N065-14882/02 964563030000 61.10 41.280 9.00 25.80 10"300C,12"300C GV

43 2-V-L889-14882/02 964608920000 63.00 44.00 9.50 27.30 16"/150C,14"/600C

44 2-V-K244-14882/02 964561420000 64.00 44.00 10.20 31.10 12"300C GV
45 2-V-N596-14882/02 964567780000 64.30 44.45 10.00 30.50 14"-C300,16"-C150 GV

46 2-V-R065-14882/02 964533680000 65.00 46.00 9.50 28.30 125/1500 GNV

47 2-V-R017-14882/02 964564010000 66.00 42.00 12.00 44.00 100/1500 RV

48 2-V-V129-14882/02 964534610000 67.00 48.00 9.50 29.30 250/1500 GV,200/2500 GV

49 2-V-N594-14882/02 964568060000 67.50 47.60 10.00 32.40 16"/C300

50 2-V-K219-14882/02 964561090000 68.00 44.00 12.25 46.60 6"150C GV,8"600C GV

51 2-V-N597-14882/02 964567790000 73.80 50.80 12.00 48.60 20"/C150 GV

52 2-V-K220-14882/02 964561100000 74.00 48.00 13.30 59.60 8"/1500C GV,10"/600C GV

53 2-V-N595-14882/02 964568070000 77.00 54.00 11.00 46.90 20"/C300

54 2-V-P366-14882/02 964651870000 79.00 55.00 12.00 54.60 10"300C GLV
55 2-V-W003-14882/02 964533100000 80.00 52.00 14.00 73.20 200/2500 GATE

SL.
No. DRAWING NO. COMP. CODE ØA ØB T WT. (gm) Remarks

56 2-V-R271-14882/02 964533690000 81.00 55.00 13.00 65.00 150/3500 GNV
57 2-V-N591-14882/02 964568050000 83.30 57.15 13.00 67.50 24"/C150
58 2-V-G002-14882/02 964532300000 85.00 55.00 15.00 89.10 150/2500 GLV
59 2-V-Z077-14882/02 964655130000 86.50 60.30 14.00 76.10 950/300 SCV
60 2-V-P560-14882/02 964654120000 87.00 62.00 12.50 65.80 12"300C RV
61 2-V-V161-14882/02 964534620000 88.00 62.00 13.00 71.70 350/1500 GV,300/2500 GV
62 2-V-W117-14882/02 964564020000 90.00 58.00 16.00 107.10 250/1500 GV
63 2-V-W004-14882/02 964532230000 92.00 60.00 16.00 110.00 250/2500 GV
64 2-V-P538-14882/02 964653170000 96.00 70.00 12.00 73.20 12"600C RV/16"300C RV
65 2-V-V177-14882/02 964534630000 96.00 70.00 13.00 79.30 400/1500 GV,350/3500 GV
66 2-V-W409-14882/02 964533620000 97.00 65.00 16.00 117.30 350/1500 GATE
67 2-V-W005-14882/02 964533280000 102.00 70.00 16.00 124.50 300/2500 GATE
68 2-V-N147-14882/02 964651760000 105.60 76.20 14.30 108.10 32"/150C
69 2-V-NH52-14882/02 964654940000 106.00 75.00 14.30 113.40 16"600C RV
70 2-V-W006-14882/02 964532340000 112.00 80.00 16.00 139.00 350/2500 GATE
71 2-V-W515-14882/02 964533260000 122.00 90.00 16.00 153.50 450/2000 GATE
72 2-V-NH99-14882/02 964656330000 121.40 82.60 19.00 212.50 36"/C150 GV
73 2-V-LB72-14882/01 964620700000 130.00 90.00 16.00 212.50 34"/C600 CRH
74 2-V-W077-14882/02 964533120000 132.00 100.00 16.00 167.90 500/2750 GATE
75 2-V-W073-14882/02 964533660000 140.00 100.00 20.00 271.40 450/2500 GATE
76 2-V-L081-14882/02 964533640000 142.00 110.00 16.00 182.40 350/2500 SCV
77 2-V-LA41-14882/02 964620380000 144.00 95.00 16.00 264.90 32/900
78 2-V-Y065-14882 966000720000 43.00 27.00 10.00 11.00 1.5"/C2500 SV
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1.0 MATERIAL  SPECIFICATION - Elastomer materials of grade specified in P.O.or drg.  The  property 

requirements are as given in Table-1. 

 2.0  GENERAL                                   

These Elastomeric compounds are for use as O-rings/ packing in water and oil based drilling fluids, 

seawater, petroleum based lubricants and ethylene glycol anti-freeze mixtures. 

        Shall be manufactured to the relevant size in the drawing. 

        The grade nos. specified correspond to the Standards of M/s National; USA. 

 3.0   ENGINEERING REQUIREMENTS                                                   

        MATERIAL PROPERTIES: The property requirements for the  elastomers are given in table-1. 

        The   hardness  tests  shall  be  carried  out  as  per  D2240/  D1415  and  tensile  tests as per 

D412/D1414(as  per D1457 for PTFE materials).Additional property requirements for  grades  MS-447 & 

MS 452 (tested as per D621) are as follows. 

                                                        MS 447  MS 452 

Coefficient of thermal expansion (in/in/ Fx10-5) at 75 to 300
o
F              6.0+ 0.5          7.6+0.5 

% deformation under load (max.)(24 Hours at 2000 psi at 70
o
F Min).     5.0                  3.5 

% permanent deformation (max.) after load release                                  2.0                  2.2 

 4.0 INSPECTION & TESTING  

The dimensions on the finished product shall conform to the relevant drawing.  

Sampling inspection shall be carried out for visual, dimensions & hardness as per Cl.8.0.  

The following type tests shall be carried out for conformance to this specification: 

TYPE TESTS 

AIR AGING  TEST : This test shall be carried out in an Air oven (ASTM D573) or by heating  in  air  

in  a  test  tube enclosure (ASTM D865).The purpose of this test is to determine  the  influence  of  

elevated temperatures on the physical properties of vulcanized rubber. 

The test shall be carried out at Minimum test temperature shown in table-2 for each grade for 70  hrs.  

in accordance with ASTM D412 and properties after air aging test shall conform to table-2. 

COMPRESSION  SET  TEST  :This test shall be carried out in accordance with  ASTM  D395  B  i.e.  

Compression set under constant deflection in air with exceptions listed out in ASTM D1414 Cl.10.0 

The test  shall be performed at a minimum test temperature indicated in table-2 for 70  hours,  except  

for Grade MS 225. For grade MS:225, the test duration shall be 22 hours. 

The maximum permanent compression set shall comply to table-2. 

LOW  TEMPERATURE BRITTLENESS TEST : This test ensures that rubber will not exhibit  fracture  

when  subjected  to  specified impact conditions. The Test shall be carried out  in  accordance  with  

ASTM D2137/D746 and shall PASS at the test temperature indicated in table-2.  

IMMERSION  TEST : This test ensures the ability to withstand the effect of liquids and shall  be  carried 

out in accordance with ASTM D471/D1414.  

The liquids used for the test shall be ASTM Oil 1&3 at  a minimum temperature indicated in  Table-3  

for various grades and Distilled water at a minimum temperature of 212oF for a period of 70 hrs. 

Permissible variation in properties after immersion in liquids are given in Table- 3. 

Immersion test is not applicable for grades MS 447 & MS 452. 

VALIDITY : The validity of these Type test results is for two years from the date of test,in the case of  

PSL  1,2  & 3. However, in case of PSL 4,this test shall be carried out for each batch of purchase order. 

The type test shall be conducted at approved laboratory or witnessed by BHEL. 

5.0    SPECIAL REQUIREMENTS  

Insert ring shall be positioned as shown in BHEL drawing or the drawing approved by BHEL. 

After  Moulding, all parts must be inspected by the vendor/manufacturer to ensure proper  positioning of  

the insert ring. The NDE to be followed can be RT/MT and meet the requirement indicated in the drawing. 

       The ring must be generally located in the web of the seal, but in no case,in flexible lip of the seal. 

      No part of the ring shall be visible to the naked eye unless it is specified in the drawings. 

  6.0   DOCUMENTATION  

       For PSL  1,2  & 3: Certificate of compliance which indicates P.O.No, Drg No,Material  grade  &  type 

tested compound no,  Batchwise Cure/mould date & Shelf life(expiry date) shall be submitted. 
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For PSL  4  : Test certificates for the physical properties ,in  addition to certificates  mentioned  above   

shall be submitted for each P.O. 

7.0 MARKING AND PACKING 

Each  item shall be packed in polythene cover individually with suitable preservants like  French  chalk  

powder with label having following details. 

   (a) Drg. Number & size (b) Purchase Order No.   (c) Batch Number 

         (d) Compound No.    (e) Date of Cure/Mould  (f) Shelf life (expiry date)  

         (g) Any other relevant details specified in the Purchase Order/drawing. 

       Each  item  shall  be supplied in sturdy carton boxes to protect  against  permanent  distortion  during  

         shipment  and  storage  and from sunlight, dust etc. during shipment and storage.  Each  box  shall  

         contain only one size and lot of the product as given below. 

         (1) Size more than 6" -- each separate box    (2) Size 2" to  6" -- 5 nos.in one box 

         (3) Size below 2" --  10 nos.in one box. 

       Each box shall also be labeled with details specified above viz (a) to (g) above. 

  8.0 SAMPLING PLAN:for elastomeric compounds based on MIL-STD-105(latest) single sampling normal  

         inspection. 
         ------------------------------------------------------------------------ 
      Lot size       Sample size   Acceptance/Rejection criteria           
     ------------------------------------------------------------------------ 

26 to 50  8        No defect permitted 
51 to 90          13          -do- 
91 to 150         20       Accept when no. of defect < 1; Otherwise reject 
151 to 280        32          -do- 
281 to 500        50       Accept when no. of defect < 2; Otherwise reject 

     ------------------------------------------------------------------------ 

For lot size 25 Nos. & below, 100% inspection shall be done. 
  

TABLE-1 PROPERTY REQUIREMENT OF ELASTOMERS 
 ---------------------------------------------------------------------------------------------------------------- 
  Elastomer Grade    MS-219MS-220 MS-221MS-225MS-231 MS-233MS-426MS-427MS-428MS-430MS-431MS-447MS-452 

 ---------------------------------------------------------------------------------------------------------------- 

  Material              NBR   NBR   NBR   NBR   FKM   FKM   TFEP  TFEP  FVMQ  HSN  XNBR  PTFE   PTFE   

  Hardness       Value  60+5  70+5  90+5  70+5  90+5  70+5  90+10 80+5  85+10 80+5  70+5  65+5  63+5 

                                          -5 

                 Type   (A)   (A)   (A)   (A)   (A)   (A)    (A)  (A)   (A)    (A)   (A)   (D)   (D) 

  

  Applicable      Min.  0    -20   -20    32    0    -20    -20   -20   -50   -20   -20   -50   -50 

  Temp. Range(oF) Max.  180  180   180   200   250   250    250   250   250   250   180   250   250 

  Tensile strength in 

  Psi (min)             2000  2000  2500  2000  1600  1500  2200  2000  1000  2500  2000  1500  1000 

  Ultimate elongation 

  % (min)                500   300   200   350   100   100   100   100   150   150   300    75    75 

  

  Tensile modulus (psi)at 200  400   800   600   500   500    -   1000   500   500   400    -     -       

  100% elongation (min) 

  Tensile modulus (psi)at 

  50% elongation (min)    -    -     -     -     -     -    1500    -     -     -     -     -     -   

  Shelf life in years     2     2     2     2     4     4     4     4     4     2     2    10    10  

 ---------------------------------------------------------------------------------------------------------------- 

  NBR   -  Nitrile         FVMQ - Fluoro Silicone (Silastic LS)          FKM - Fluoro carbon(VITON,FLUOREL)           

  HSN   -  Hydrogenated Nitrile TFEP - Tetra fluoro ethylene & Propylene(AFLAS)       XNBR - Carboxylated Nitrile 

  PTFE  -  Teflon (W/25% carbon/graphite filler)-MS447 ;          PTFE - Teflon (W/RYTON/MoS2/Carbon filler)-MS452 

 
 
TABLE-2 : AIR AGING, COMPRESSION AND LOW TEMPERATURE BRITTLENESS TEST REQUIREMENTS 
------------------------------------------------------------------------------------------------------------ 
           |              AIR AGING TEST                     | COMPRESSION  | TEST TEMP. 
       (*) |---------------------------------------------------------------| TEST RESULT  | FOR LOW  
       Min.|                    Acceptable variation in               | (Compression | TEMPERATURE 
       Test|---------------------------------------------------------------| set)       | BRITTLENESS 
Grade  Temp|    Hardness      Tensile    Ultimate    Volume       | in (%)      | TEST. 
        oF|    points       Strength(%) Elongation(%)(%)         | max        | 
------------------------------------------------------------------------------------------------------------ 
MS 219   180 |    + 05         + 10       + 20        + 10      |   40      |  0oF 
MS 220   180 |    + 10         + 15       + 20        + 05       |   30      |  0oF&-20oF 
MS 221   180 |    + 05         + 10       + 30        + 10       |   25      |  0oF&-20oF 
MS 225   212 |    + 10         + 10       + 20        + 10       |   40      |  32oF 
MS 231   250 |    + 10         - 40max    - 20max        + 10       |   40      |  0oF 
MS 233   250 |    + 10         - 40max    - 20max        + 10       |   40      |  0oF&-20oF 
MS 426   250 |    + 10         + 10       + 15        + 10       |   30      |  0oF&-20oF 
MS 427   250 |    + 10         - 25       - 25        -        |   40      |  0oF&-20oF 
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MS 428   250 |    + 05         + 10       + 10        + 10       |   30      |  0oF,-20oF, 
             |                                            |           | -50oF&-75oF 
MS 430   250 |    + 10         + 10       + 20        + 10       |   30      |  0oF&-20oF 
MS 431   180 |    + 05         + 15       + 20        + 10       |   35      |  0oF&-20oF 
MS 447    -  |      -           -         -          -        |    -      |  0oF,-20oF 
             |                                            |           |   & -50oF 
MS 452    -  |      -           -         -          -        |    -      |  0oF,-20oF 
             |                                            |           |  & -50oF 
-------------------------------------------------------------------------------------------------------------- 
                             (*) Min. test temperature is same for both air aging test & compression test    
TABLE-3 : IMMERSION TEST REQUIREMENT 
-----------------------------------------------------------------------------------------------------------------
---                                       
                             Permissible variation in properties (+) with                                               
      Min               ASTM Oil # 1                       ASTM Oil # 3                    Distilled water 
Grade    Test  -----------------------------------  -----------------------------------  ------------------------
--- 
         temp. Hard- Ten-   Ulti-    Volume Hard-    Ten-   Ulti- Volume Hard- Ten-  Ulti- Volume 
         oF    ness  sile    mate           ness     sile   mate          ness sile  mate 
         (*)        stren-  Elon-                    stren- Elon-              stren-  Elon- 
                    gth     gation                   gth   gation              gth     gation 
-----------------  ------------------------------------  ---------------------------------  ---------------------
--- 
MS219   180   05   10    20     10    10      20    15    20    05   15   20   10 
MS220   180   10   20    20     10    10      20    20    10    10   20   20   10 
MS221   180   05  15    30     10    05      15    30   10    05   15   10   05 
MS225   212   05   05    10     05    05     05    10    10    -    -    -    - 
MS231   250   05   15    10     05    05      10    10    05    05   20   10   10 
MS233   250   05   15    10     05    05      10    10    05    05   20   10   10 
MS426   250   10   15    20     10    10      15    20    20    10   15   20   10 
MS427   250   05   15    25     10    10      20    25    10    05   15   20   10         
MS428   250   05   15    10     10    10      20    10    30    05   10   10   10 
MS430   250   10   10    20     10    10      10    20    10    05   10   10   10 
MS431   180   10   20    20     10    10      20    20    10    -    -    -    - 
-----------------------------------------------------------------------------------------------------------------
--- 
*Min.test temp. specified is only for immersion test with ASTM Oil #1 & 3. For distilled water,the test temp. is 
212oF. 
NOTE: Values indicated in Table are % values, except for Hardness.  For hardness,it is variation in absolute 
value. 
 

------------------------------------------------------------------------- 
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