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                          PERMISSIBLE DEVIATIONS FOR UNTOLERANCED  
                                       DIMENSIONS OF CASTINGS 
 

1.0 SCOPE: 

     This standard pertains to permissible dimensional tolerances on the as-cast surfaces of    
      castings. his is not applicable to pressure die castings of non-ferrous metals and for    
      castings which are difficult to produce from the technological point of view, in which case   
      the deviations shall be agreed mutually. 

      NOTE: Supply in line with IS:4897 is also acceptable. 

2.0 NOMENCLATURE: 

2.1      Nominal Dimensions: 

     Nominal dimension is the dimension specified in the production drawing or in the production   
     documents or the one to which the production deviations of the components are  
     applicable. 

2.2   Actual Dimension: 

            Actual dimension is the dimension measurable on the rough castings. Wherever  possible  
            several measurements of the dimensions are made and the maximum and minimum values  
            are considered for assessment as to the compliance with tolerance limits, e.g. diameter  of  
            a ring or disc at various diametrically opposite points, the diameter of a cylinder at various  
            points along the height, the lengths and breadths of a plate, etc.  

2.3     Governing Dimensions: 

           Governing dimension is the maximum measurable dimension of the concerned part of the 
            casting, in the plane perpendicular to the nominal dimension. With every nominal dimension,  
            the corresponding governing dimension should be considered. 

     Governing dimension along with the nominal dimension on the rough casting, determines 
the limiting deviation of casting or its parts. Examples of governing dimensions for various 
cases are given in Table-1. 

2.4      Allowable Dimensional Deviations: 

           a) Upper allowable deviation: 

                Upper allowable deviation is the difference between the upper limiting dimension and  
                nominal dimension (of casting).  

           b) Lower allowable deviation: 
                Lower allowable deviation is the difference between the bottom limiting dimension and  
                nominal dimension (of casting).  
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3.0     TOLERANCE CLASSES: 

3.1      General:     
           Tolerance limits are given under five different classes in the light of different casting techniques  
           and trade practices that could be followed. The numerical values of tolerances for a series of  
           Nominal and Governing dimensions according to classes 1 to 5 are respectively given in tables  
           2 to 6. The manufacturing foundry shall choose to itself the proper tolerance limits on  
           dimensions of pattern equipment in accordance with those of the castings to be adhered to. 
            For dimensions not covered by the tables given, tolerances shall be specified separately and  
            the mutually agreed upon.     

3.2     Tolerance class 1: 
           Tolerance limits under class 1, according to Table 2 is for high precision castings, such as  
           investment castings. 
                                                        TABLE  2: TOLERANCE CLASS 1        

                                         Governing Dimension, mm 
                                                            From 

 6 10 18 30 80 180 315 

Nominal dimension 

(rough casting), mm 

 
                                                              To 

From   To 6 10 18 30 80 180 315 500 

    6 ± 0.08 ± 0.10 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 

    6  10 ± 0.10 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 

  10  18 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.30 

  18  30 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.40 

  30  80  ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.40 ± 0.50 

  80 180   ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.50 

180 315   ± 0.25 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.60 

315 500   ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.60 ± 0.60 

3.3 Tolerance class 2: 

       Tolerance limits under class 2, according to Table 3 is for  precision castings (e.g. castings from  
        metal patterns, shell moulding or gravity die castings). 

                TABLE 3: TOLERANCE CLASS 2               

                                         Governing Dimension, mm 
                                                            From 

 6 10 18 30 80 180 315 

Nominal dimension 

(rough casting), mm 

 
                                                              To 

From   To 6 10 18 30 80 180 315 500 

    6 ± 0.20 ± 0.25 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 

    6  10 ± 0.25 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 

  10  18 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 0.80 

  18  30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.00 

  30  80 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.00 ± 1.20 

  80 180   ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.20 

180 315   ± 0.60 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.40 

315 500   ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.40 ± 1.60 
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3.4     Tolerance class 3: 

           Tolerance limits under class 3, according to Table 4 is for mass or series production of castings  
           requiring high degree of dimensional accuracy. 

                                                        TABLE  4: TOLERANCE CLASS 3        

                                         Governing Dimension, mm 
                                                            From 

    18   30    80   180   315  500  800 

Nominal dimension 

(rough casting), mm 

 
                                                              To 

From   To    18  30   80  180  315  500  800 1250 

      6 ± 0.5 ± 0.5 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 

      6    10 ± 0.5 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 2.0 

    10    18 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.2 ± 1.5 ± 2.0 

    18    30 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 

    30    80 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.0 ± 2.5 

    80  180 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.0 ± 2.5 ± 2.5 

  180  315 ± 1.0 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 2.5 

  315  500 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.0 ± 2.5 ± 2.5 ± 3.0 

  500  800 ± 1.2 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 3.0 ± 3.0 

  800 1250 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 3.0 ± 3.0 ± 3.5 

3.5   Tolerance class  4: 

       Tolerance limits under class  4, according to Table 5 is for  series or mass production of castings  
        Employing hand moulding with match plate patterns. 

                TABLE 5: TOLERANCE CLASS 4               

                                         Governing Dimension, mm 
                                                            From 

    18   30   80  180   315   500 800 1250 2000 

Nominal 

dimension 

(rough 

casting), mm 

                                                               To 

Fro

m 

  To 18 30 80 180 315 500 800 1250 
 

2000 3150 

       6 ± 0.6 ± 0.8 ± 0.8 ± 0.8 ± 1.0 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.0 

      6     10 ± 0.8 ± 0.8 ± 0.8 ± 1.0 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 

    10     18 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.0 

    18     30 ± 0.8 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.5 ± 5.0 

    30     80 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 

    80   180 ± 1.0 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 

  180   315 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.5 

  315   500 ± 1.5 ± 1.5 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 ± 6.0 

  500   800 ± 2.0 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 ± 5.5 ± 6.0 

  800 1250 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.0 ± 4.5 ± 5.0 ± 5.5 ± 6.0 ± 6.0 

1250 2000 ± 2.5 ± 3.5 ± 4.0 ± 4.0 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 7.0 

2000 3150 ± 3.5 ± 4.0 ± 4.5 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 
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3.6     Tolerance class 5: 

           Tolerance limits under class 5, according to table 6 is for piece production of castings by        

           employing hand moulding including pit, sweep and skeleton moulds. 

 

 

 
                                                        TABLE  6: TOLERANCE CLASS 5 
 
 
 

                                Governing Dimension, mm 

                                                            From 

 18  30  80 180  315 500 800 1250 2000 3150 5000 

Nominal 

dimension 

(rough 

casting), 

mm 

 
                                                 To 

From  To 18 30 80 180 315 500 800 1250 

 

2000 3150 5000 8000 

    6 ± 0.8 ± 1.0 ± 1.2 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 

    6  10 ± 1.0 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 

  10  18 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 

  18  30 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 7.0 ± 8.0 ± 9.0 

  30  80 ± 1.2 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 10 

  80 180 ± 1.5 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 

180 315 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 10 ± 11 

315 500 ± 2.5 ± 3.0 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 ± 11 

500 800 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 7.0 ± 8.0 ± 9.0 ± 10 ± 11 ± 12 

800 1250 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 

1250 2000 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 ± 11 ± 12 ± 12 

2000 3150 ± 5.5 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 ± 13 ± 14 

3150 5000 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 ± 13 ± 14 ± 15 ± 16 

5000 8000 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 10 ± 11 ± 12 ± 13 ± 14 ± 15 ± 16 ± 18 

 

 

AA 023 04 02 

Rev. No. 01 

PAGE   5   OF   7 

CORPORATE STANDARD 



CORPORATE STANDARD 

 
4.0  TOLERANCES ON THICKNESS OF WALLS OR RIBS AND WIDTH OF GROOVES OR  
         CHANNELS: 
 
         For deviations on thickness of walls or ribs and width of grooves or channels, the values given in  
         Table 7 are applicable. 
 
         In these cases, the wall thickness is the nominal dimension and related maximum dimension  
         (length, height or diagonal) shall be taken as the governing dimension.  

 
         TABLE 7: Permissible Tolerances on Thickness of walls or ribs and width of  
                           grooves or channels. 
       

Max. overall 
dimension 
of casting,  

Thickness of wall or rib/width of 
groove or channel,  
               mm 

Permissible Tolerances, mm 
 
           Tolerance class 
 

     mm          Over           Upto & incl.  1  &  2   3  &  4      5 
               6    ± 0.2    ± 0.4    ± 0.8 

           6             10    ± 0.3    ± 0.5    ± 1.0 

         10             18    ± 0.5    ± 0.8    ± 1.5 
         18             30    ± 0.8    ± 1.0    ± 1.5 

         30              50    ± 0.8    ± 1.2    ± 2.0 

         50              80    ± 1.0    ± 1.5    ± 2.5 

UP TO   500 

         80            120    ± 1.0    ± 1.8    ± 2.5 

                       10    ± 0.3    ± 0.8    ± 1.2 
         10              18    ± 0.5    ± 1.2    ± 1.5 

         18              30    ± 0.8    ± 1.5    ± 2.0 

         30              50    ± 1.0    ± 1.8    ± 2.0 

         50              80    ± 1.2    ± 2.0    ± 2.5 

ABOVE  500 
UP TO  1250 

         80            120    ± 1.5    ± 2.5    ± 3.0 
                       10    ± 0.5    ± 1.2    ± 1.5 

         10              18    ± 0.8    ± 1.5    ± 2.0 

         18              30    ± 1.0    ± 2.0    ± 2.5 

         30              50    ± 1.2    ± 2.5    ± 3.0 

         50              80    ± 1.8    ± 2.5    ± 3.0 

 
 
ABOVE 1250 
UP TO   2500 

         80            120    ± 2.0    ± 3.0    ± 3.5 
                       18    ± 1.0    ± 1.5    ± 2.0 

         18              30    ± 1.2    ± 2.0    ± 2.5 

         30              50    ± 1.5    ± 2.5    ± 3.0 

         50              80    ± 2.0    ± 3.0    ± 3.5 

 
ABOVE 2500 
UP TO   4000 

         80            120    ± 2.5    ± 3.5    ± 4.0 
                       18     --    ± 2.0    ± 3.0 

         18              30     --    ± 2.5    ± 3.5 

         30              50     --    ± 3.0    ± 4.0 
         50              80     --    ± 3.5    ± 4.5 

ABOVE 4000 

         80            120     --    ± 4.0    ± 5.0 
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5.0    GUIDELINES FOR SELECTION OF TOLERANCE CLASS: 
 
        Given in Table 8 for information. 
 

                                        Tolerance Class 
Material Technology 

         1          2          3         4           5 
Metallic dies, 
Shell 
moulds, High 
precision 
moulds 

Precision 
work in 
mass 
production 

Precision 
work in 
mass 
production 

Large batch 
production 

       --        -- 
Non-
ferrous 
metals 

Sand cast, 
Centrifugally 
cast 

     --        -- 
Large batch 
production 

Piece to 
 batch 
production 

Piece to 
small batch 
production 

Expandable 
pattern 
(Investment 
process) 

Most 
precision 
work 

       --        --         --        -- 

Metallic dies, 
CO2, shell 
moulds, High 
precision 
moulds 

       -- 

Precision 
work in 
mass 
production 

Large batch 
production 

Piece to 
batch 
production        -- 

GCI, 
Malleable 
and  
SG iron 

Sand cast, 
Centrifugally 
cast 

 Sample 
castings in 
mass 
production 

Large batch 
production 

Piece to 
batch 
production 

Piece to 
small batch 
production 

Expandable 
pattern 

Most 
precision 
work 

      --        --         --         -- 

Metallic dies, 
CO2, Shell 
moulds, High 
precision 
moulds and 
Ceramic 
moulds 

      -- 

Precision 
work in 
mass 
production 

Large batch 
production 

Piece to 
batch 
production 

        -- 
Cast 
steel 

Sand cast, 
Centrifugally 
cast 

      --         -- 
Large batch 
production 

Piece to 
batch 
production 

Piece to 
small batch 
production 

 
6.0 SPECIFYING OF TOLERANCE CLASS: 
 

The tolerance class required shall be specifically mentioned in the casting drawing. 
 
NOTE:  If required, BHEL may specify closer or liberal tolerance, other than the ones specified  
             above, which may be indicated in the drawing/order. 
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CARBON STEEL CASTINGS-FUSION WELDING QUALITY 
 

 1.0 GENERAL 
 
  This specification governs the quality requirements of Carbon Steel Castings-Fusion 

Welding Quality. 
 
 2.0 APPLICATION 
 
  For pressure containing parts for high temperature service and of quality suitable for 

assembly with other castings or wrought steel parts by fusion welding. 
 
 3.0 CONDITION OF DELIVERY 
 
  Normalised / Normalised & tempered  
 
  Rough machining of the castings shall be carried out, unless otherwise specified in BHEL 

order/drawing. 
 
  Castings shall not be painted   
 
 4.0 COMPLIANCE WITH NATIONAL STANDARDS 
 
  There is no Indian standard covering this material. However, assistance has been derived 

from ASTM A 216-1993, Gr: WCC, in preparing this specification. 
 
 5.0    DIMENSIONS AND TOLERANCES 
 
  The castings shall be true to the pattern/drawing.  
   
  Holes for machining up to and including 50 mm in diameter are to be cast solid, unless 

otherwise stated in BHEL order/drawing. 
 
  Unless otherwise specified in BHEL order/drawing, untoleranced dimensions for the 

castings shall be as per tolerance class 4 of BHEL standard AA 023 04 02. 

Revisions :  

 36
th

   MOM of MRC-FCF+HTM 

APPROVED : 

INTERPLANT MATERIAL RATIONALISATION 
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Dt: 01.10.2005 Dt : Year;04-11-2011 

Prepared  
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6.0 MANUFACTURE 

      
The steel for the castings shall be made by basic electric furnace process or such other 
process as may be agreed to between BHEL and the manufacturer.  
 
The steel shall be fully killed. 
 

7.0 HEAT TREATMENT  
 
  Heat treatment shall be carried out at suitable temperatures to give the properties specified. 
 
  Any flame or arc cutting which may have to be done, shall be carried out before heat 

treatment. 
 
  Test pieces shall also be heat treated along with the castings they represent. 
 
 8.0  FINISH 
   All castings shall be properly fettled and dressed and all surfaces shall be thoroughly cleaned. 
 
  Machined surfaces shall have the surface finish as indicated in the drawing  
 
 9.0 FREEDOM FROM DEFECTS 
 
  Castings shall be free from defects such as porosity , blow holes, sand inclusion, shrinkage, 

cavities, hard spots, cold shuts, cracks, etc., which may adversely affect machining and utility 
of castings. 

 
  When it is necessary to remove risers by flame cutting, care shall be taken to make the cut at 

a sufficient distance from the body of the casting so as to prevent any defect being introduced 
into the casting due to local heating. 

 
10.0 CHEMICAL COMPOSITIION 
 
  The melt analysis of steel and the permissible variation in the composition of the castings 

from the melt analysis shall be as specified below: 
 
   Melt analysis, Permissible 
  Element Percent, max              Variation, percent 
   
  *Carbon       0.25    0.02 

  Silicon       0.60    0.05 

  *Manganese      1.20    0.06 

  Sulphur      0.045    0.008 

  Phosphorus      0.040    0.008 

         ------------------------------------------------------------------------------------------------------------------
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Note:  1. In the interest of uniform welding, the concentration of the unspecified alloying  
                elements shall not exceed the limits specified below. Whenever specified in the   
                enquiry/order, the test results of these elements shall also be included in the test  
                certificate. However, the manufacture shall ensure that these elements are within  
                the limits specified. 
 

 
 
  Element       Percent, Max. 
 
   

  Copper       0.30 

  Nickel       0.50 

  Chromium       0.50 

  Molybdenum      0.20 

  Vanadlum       0.03 

 

                   1. Total content of these unspecified elements  1.00 

 
       2. For each reduction of 0.01% below the specified maximum carbon content, an increase  
                       of 0.04% Mn above the maximum specified will be permitted up to a maximum of 1.40%. 
   
  
11.0     TEST SAMPLES 
 
  Manufacturers shall carryout mechanical testing as per following sampling plan. 
 

11.1 Unless otherwise specified for castings weighting up to 500 kg. piece weight one keel block, 
separately cast per melt per heat treatment batch shall be supplied according to the sketch 
given below: 

 

11.2 Unless otherwise specified castings weighing more than 500 kg shall be provided with 
integrally cast keel block. 

 

11.3 Retests shall be carried out as per IS : 8800 
 

11.4 Keel blocks with proper identification and representative of the castings shall be supplied 
along with the consignment for testing at BHEL works. 
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DETAIL OF KEEL BLOCK 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12.0 MECHANICAL PROPERTIES: 
 
 The test pieces, after being heat treated as per clause Cl.7.0 above, shall show the following 

properties: 
 
12.1 Tensile 
 
 The test pieces shall show the following properties when tested in accordance with ASTM A 

370 
 
 Tensile strength    : 485 - 655 N/mm2 

 Yield strength      : 275 N/mm2, min. 

 Elongation on 50mm gauge length  : 22 percent, min. 

 Reduction in area    : 35 percent, min. 

 

12.2 Hardness (Brinell): for information only: 

 150 - 205 HB. 
 
13.0 NON-DESTRUCTIVE TESTS: 

 The following tests shall be conducted: 
 

1) Ultrasonic examination to BHEL standard AA 085 01 04 / AA 085 01 05 

2) Liquid penetrate examination to BHEL standard AA 085 0131. 

3) Magnetic particle examination to BHEL standard AA 085 01 33 and norms of acceptance 
as per BHEL standard AA 085 01 34. 

 
Norms of acceptance shall be as specified in BHEL order/drawing 
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14.0 REPAIR OF CASTINGS 
 
 The manufacturer without the prior permission of BHEL shall not carry out repair of castings. 
 

   15.0    SCOPE OF THIRD PARTY INSPECTION:    
           
               Wherever, separate quality plan is not attached, the  scope of third party inspection shall be 
               as follows:  
              

1. Review of supplier’s declared chemical composition. 
2. Selection of test samples for mechanical tests and witness of mechanical tests. 
3. Witness of Non-destructive tests as applicable. 
4. Review of HT charts. 
5.    Dimensional inspection. 

 
16.0 TEST CERTIFICATES 
 
 Three copies of test certificates shall be supplied unless otherwise stated in BHEL order, 

preferably in the test certificate format annexed to this specification (Annexure -1). 
 
 In addition, the supplier shall ensure to enclose one copy of the test certificate along with their 

dispatch documents to facilitate quick clearance of the material. 

 The test certificate shall bear the following information: 
 

i) Dimensional inspection. 

ii) Detail of heat treatment 

iii) Chemical composition & unspecified alloying elements whenever called for 

iv) Results of mechanical tests 

v) Results of NDT tests. 

 
17.0 PACKING AND MARKING 
 
 Castings shall be suitably packed to prevent corrosion and damage during transit. Machined 

surfaces shall be properly protected with anticorrosive compounds. Each package or casting 
(when supplied separately) shall be legibly marked with the following information. 

 
 AA 195 11:  C.S. Castings - F.W. Quality 
 BHEL Order No. 
 Consignment/Identification No. 
 Melt No. 
 Weight 
 Supplier's Name 

18.0 REFERRED STANDARDS (Latest Publications Including Amendments): 
 
 1.   AA 023 04 02  2.  AA 085 01 04  3.  AA 085 01 05             4.  AA 085 01 31        

5.   AA 085 01 34  6.  ASTM A 216 7.  ASTM A 370     8. IS : 8800 



 

CORPORATE PURCHASING SPECIFICATION 

 

 

ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS 
 

AA 195 11 

Rev. No. 09 

PAGE   6  OF   6 
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TDC FOR CRITICAL STEEL CASTINGS OF BOWL MILLS 

 

1. GENERAL : 

 

1.1 SCOPE AND FIELD OF APPLICATION 

 

The purpose of this specification is to define the required quality and the general 

manufacturing and inspection conditions for critical steel castings of bowl mills. 

 

2. CHEMICAL ANALYSIS AND MECH. PROPERTIES 

 

The Chemical composition and Mechanical properties should be as per AA19511. (Latest 

Edition) 

 

 

NOTE: 

 

 

- The dimensions and number of test ingots shall be sufficient to allow specimens to be 

taken for test, retests and, if necessary, reworking. 

 

- For each unsatisfactory test, 2 retests shall be performed.  In the event that one of the 

retests is not satisfactory, reworking by new heat treatment is possible. 

 

3. GENERAL MANUFACTURING CONDITIONS: 

 

3.1 GENERAL  

 

Execution of the items shall be in compliance with drawings and bills of material and with 

this specification. 

 

To meet the dimensional accuracy, soundness and surface condition requirements for the 

items, pouring shall be done in a rigid mould.   

 

  

 The temperatures and durations of these treatments shall be recorded and the 

recordings shall include the references of the items to ensure their traceability. 

 

 

 

 

 

 

 

 

 

 

Prepared: Date: Revisions: Approved: 
  09.06.05 
S Ghatge JG.Kulkarni

Refer to record of revisions: 
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3.2    REPAIRS 

a) SURFACE DEFECTS 

 

Surface defects detected on the items in the rough machined state during the non 

destructive inspections (visual examination, magnetic particle inspection) can be 

eliminated by grinding within the limit of the dimensional tolerances indicated on 

the drawings. 

 

There shall be a gradual transition between these excavations and the surrounding 

surface.  A magnetic particle or liquid penetrant inspection shall be performed to 

demonstrate the accordance with the same criteria as for the initial inspections (see 

annexure A).  No surface excavation after final machining is accepted. 

 

b) REPAIR WELDING: 

 

Other defects outside the criteria can be repaired by welding to bring the items into 

compliance with the inspection criteria. 

 

A qualified repair welding procedure must previously have been drawn, up in 

accordance with ASME IX. 

 

A map of major defects as per Annexure B shall be drawn up. 

 

Repaired and neighboring zones shall be given the same inspection as before (see 

Annexure A), together with an ultrasonic inspection with separate angle probe and 

transceptor (or with a suitable close field) to detect any planar defect. 

 

c) POST WELD STRESS – RELIEVING TREATMENT: 

 

After welding, the items shall be given stress relieving heat treatment in the oven for 

all major and minor excavations as defined in Annexure B.  The temperature of this 

heat treatment shall be less than the quality heat treatment one (less than 20 º C) 

                           Repairs after surface excavations (see Annexure B) can be locally stress relieved 

provided that no minor or major excavations has been performed on that item, only 

for the heads welded on the shell. 
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3.3. MARKING: 

 

The material attestation details shall be hard punched with 10 mm punch (min) at a 

place remaining as-cast unless otherwise specified in the drawing. 

 

The following indications shall be included: 

 

a) Pattern or drawing number. 

b) BHEL vendor code. 

c) Heat number (to be quoted on all inspection documents) 

d) Material specification BA75020+AA19511 REV... 

e) Manufacturer monogram/initials shall not be cast on the casting. 

 

 The marking shall be surrounded by yellow paint to make it clearly visible. 

 

     4.   GENERAL INSPECTION CONDITIONS: 

 

4.1 GENERAL 

 

The first time a type of item is made, the first casting shall be considered a prototype, 

but it will not be necessary to wait for the results of the inspections at the rough-

machined stage before continuing with the manufacture of the other item. 

 

The Quality Control Plan or manufacturing and associated inspection programme shall 

be drawn up.  It shall indicate all the manufacturing operations in chronological order 

and all the inspections. 

 

 

4.2       TESTS AND INSPECTIONS  

 

                       The tests and inspections to be performed on the castings are defined in  

                        Annexure A. 
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      5.  DOCUMENTS: 

 

           To be submitted to BHEL after manufacture and before shipment: 

 

a. Chemical analysis certificates 

b. Mechanical test certificates 

c. Heat treatment certificates 

d. Map of major excavations 

e. Dimensional records 

f. Non-destructive inspection certificates. 

 

           All of these documents shall be gathered together to form the constructor file, with a table of  

            contents and cover pages. 

 

6. ENCLOSED. 

 

The following Annexure’s are enclosed to this specification: 

 

Annexure A - Test & Inspection 

Annexure  B - Cut out- defect diagrams 

Annexure C - Magnetic particle test criteria 

Annexure D - Liquid penetration test criteria 

 

 

7. PACKING AND TRANSPORT 

 

The castings shall be packed suitably and transported to avoid transit damage 
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ANNEXURE –A 

 

TEST AND INSPECTION 

 
Type of 

Inspection 

Ref Method of 

Inspection 

Acceptance Level/Criteria Inspection 

Frequency 

Support 

Document 

a.Dimensions IS Dimension

al  

1.As per drg. 

 

 

Each 

casting 

Dimensional 

report 

b. Surface  Visual The surface shall be free 

from the defects like cracks 

or other defects detrimental 

to the item. 

Each 

casting 

 

c. Chemical 

analysis 

AA19511 Standard The result shall comply the 

spec  

Each item Certificates 

d. Mechanical AA19511 Standard The result shall comply the 

spec. 

Each item Certificates 

e. Ultrasonic 

(Rough machined 

condition) 

AA08501

04 

AA085010

4 

 

 Level II 

Each item Certificates 

f. MPI (In rough 

machined 

condition ) 

AA08501

33 

AA085013

4 

1.Transition radii linear & 

aligned defect level 01 

2. Non-linear defect level 2 

3. All rest level 2 

4. Planar defects after 

repair by welding are not 

permissible 

 

Each 

casting 

-do- 

 

 

 

  

Certificate 

 

-do- 

 

 

  

g.Liquid 

penetration test 

(For heads 

delivered with 

fully machined 

condition) 

AA08501

31 

Annexure 

D 

AA085013

1 

Defect level 01 of 

Annexure D. 

Each head 

on zone 

shown 

Certificate  

 

 

 

 

 

 

 

 

 

 

   

 

 





 Product                  

STD no.        BA75020 

Rev No.   02 

T
D

-1
0

6
-1

  

R
ev

 N
o

. 
5

 

F
o
rm

 N
o
. 

 PRODUCT STANDARD 
PULVERISERS 

HYDERABAD  Page     7     of   9    
 

 

  
  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
C

O
P

Y
R

IG
H

T
 A

N
D

 C
O

N
F

ID
E

N
T

IA
L

 

T
h
e 

in
fo

rm
at

io
n
 o

n
 t

h
is

 d
o
cu

m
en

t 
is

 t
h

e 
p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
, 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

 

 

 

  
Cumulated   

2
5
 

4
0
 

6
3
 

 

 

5
 

5
 

5
 

5
0
0
 

1
6

 (
4

) 

Isolated  

1
6
 

2
5
 

4
0
 

Cumulated 

1
6
 

2
5
 

4
0
 

4
 

4
 

4
 

2
0
0
 

1
0

 (
4

) 

Isolated 

1
0
 

1
6
 

2
5
 

Cumulated 

1
0
 

1
6
 

2
5
 

3
 

3
 

3
 

7
0
 

6
 (

4
) 

Isolated 

6
 

1
0
 

1
6
 

Cumulated 

6
 

1
0
 

1
6
 

2
 

2
 

2
 

3
5
 

4
 (

4
) 

Isolated 

4
 

6
 

1
0
 

Cumulated 
4
 

6
 

1
0
 

1
 

1
 

1
.5

 

1
0
 

2
 (

4
) 

Isolated 

2
 

3
 

5
 

 0
1
 

1
 

1
 

1
 

2
 

 0
0
1
 

0
.3

 

 1
 

 Is
o

la
te

d
 

o
r 

cu
m

u
la

te
d

 

0
 

0
 

0
 

(1
) 

M
ax

im
al

 
w

h
o

le
 

ar
ea

 

(s
q
. 

m
m

) 
 

M
ax

im
al

 
in

d
iv

id
u

al
 

si
ze

 

(m
m

) 

O
rd

er
in

g
 o

f 
in

d
ic

at
io

n
s 

“a
” 

(3
) 

th
ic

k
n

es
s 

t 
≤ 

1
6
 m

m
 

“b
” 

(3
) 

th
ic

k
n

es
s 

1
6

 <
 t

 ≤
 5

0
 m

m
 

“c
” 

(3
) 

th
ic

k
n

es
s 

t 
>

 5
0

 m
m

 

M
ax

im
al

 

le
n

g
th

s 
o

f 

in
d

ic
at

io
n

s 

(m
m

) 
(1

) A
N

N
E

X
U

R
E

 C
 (

M
A

G
N

E
T

IC
 P

A
R

T
IC

L
E

 T
E

S
T

 C
R

IT
E

R
IA

 –
S

T
E

E
L

 C
A

S
T

IN
G

S
 

E
q
u
iv

al
en

ce
 A

S
T

M
 E

 1
2
5
  

L
E

V
E

L
 

S
iz

e 
o

f 
th

e 
in

d
ic

at
io

n
 t

ak
en

 i
n

to
 a

cc
o

u
n

t 

S
M

 (
2

) 

N
o

n
-l

in
ea

r 
in

d
ic

at
io

n
s 

L
M

 (
2

) 

A
M

 (
2

) 

 L
in

er
 

an
d

 

al
ig

n
ed

 

in
d

ic
at

io

n
s 

(1
) 

In
 a

 f
ra

m
e 

o
f 

1
0

5
 x

 1
4
8

 m
m

 .
 

(2
) 

T
h

e 
in

d
ic

at
io

n
 i

s 
li

n
er

 i
f 

L
 ≥

 3
 I

  
w

it
h
 L

  
: 

le
n
g

th
 a

n
d

 1
: 

w
id

th
 o

f 
th

e 
in

d
ic

at
io

n
. 

T
h

e 
in

d
ic

at
io

n
s 

ar
e 

al
ig

n
ed

 i
f 

n
u

m
b

er
in

g
 o

f 
3

 o
r 

m
o

re
 a

n
d

 i
f 

th
e 

d
is

ta
n

ce
 b

et
w

ee
n

 t
h

em
 i

s 
le

ss
 t

h
an

 2
 m

m
- 

n
o

n
 l

in
ea

r 
–
o

r 
if

 l
es

s 
th

an
 t

h
e 

g
re

at
es

t 

o
f 

th
e 

in
d

ic
at

io
n

s.
  
T

h
e 

le
n
g

th
 t

ak
en

 i
n

to
 a

cc
o

u
n

t 
is

 t
h

e 
d

is
ta

n
ce

 b
et

w
ee

n
 t

h
e 

b
eg

in
n

in
g
 o

f 
th

e 
fi

rs
t 

in
d

ic
at

io
n

 a
n

d
 t

h
e 

en
d
 o

f 
th

e 
la

st
 o

n
e.

 

(3
) 

T
h

ic
k
n

es
s 

o
f 

th
e 

ca
st

in
g
  

  
  

  
(4

) 
2
 I

n
d

ic
at

io
n

s 
M

ax
. 
fo

r 
th

is
 s

iz
e 

 

 



 Product                  

STD no.        BA75020 

Rev No.   02 

T
D

-1
0

6
-1

  

R
ev

 N
o

. 
5

 

F
o
rm

 N
o
. 

 PRODUCT STANDARD 
PULVERISERS 

HYDERABAD  Page     8     of   9    
 

 

  
  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
C

O
P

Y
R

IG
H

T
 A

N
D

 C
O

N
F

ID
E

N
T

IA
L

 

T
h
e 

in
fo

rm
at

io
n
 o

n
 t

h
is

 d
o
cu

m
en

t 
is

 t
h

e 
p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
, 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

 

 

 

  Cumulated 

2
5
 

4
0
 

6
3
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5
 

3
 

2
0
 

1
6
 Isolated 

1
6
 

2
5
 

4
0
 

Cumulated 

1
6
 

2
5
 

4
0
 

4
 

1
6
 

1
2
 Isolated 

1
0
 

1
6
 

2
5
 

Cumulated 

1
0
 

1
6
 

2
5
 

3
 

1
2
 

8
 Isolated 

6
 

1
0
 

1
6
 

Cumulated 

6
 

1
0
 

1
6
 

2
 

  
  
  
  
  
  
  
  
  
  
  
  
 2

 

8
 

5
 Isolated 

4
 

6
 

1
0
 

Cumulated 4
 

6
 

1 0
 

1
 

1
5
 

8
 

3
 Isolated 

2
 

3
 

5
 

0
1
 

 5
 

1
  

  1
 

1
 

2
 

0
0
1
 

0
.3

 

    Is
o

la
te

d
 

o
r 

cu
m

u
la

te
d

 

0
 

0
 

0
 

“a
” 

(3
) 

th
ic

k
n

es
s 

t 
≤ 

1
6
 m

m
 

“b
” 

(3
) 

th
ic

k
n

es
s 

 

1
6

 <
 t

  
≤ 

5
0

 m
m

 

“c
” 

(3
) 

th
ic

k
n

es
s 

t 
>

 5
0

 m
m

 

(1
) 

M
ax

im
al

 n
u

m
b

er
 o

f 
in

d
ic

at
io

n
s 

M
ax

im
al

 s
iz

e 
o

f 
in

d
ic

at
io

n
 (

m
m

) 

   O
rd

er
in

g
 o

f 
in

d
ic

at
io

n
s 

 

  (1
) 

M
ax

im
al

 
le

n
g
th

s 

o
f 

in
d

ic
at

io
n

s 
(m

m
) 

 

A
N

N
E

X
U

R
E

 D
 (

L
IQ

U
ID

 P
E

N
E

T
R

A
N

T
 T

E
S

T
 C

R
IT

E
R

IA
 (

S
T

E
E

L
 C

A
S

T
IN

G
S

) 
IN

 A
C

C
O

R
D

A
N

C
E

 W
IT

H
 A

S
T

M
 E

4
3
3
 

L
E

V
E

L
S

 

S
iz

e 
o

f 
th

e 
in

d
ic

at
io

n
 t

ak
en

 i
n

to
 a

cc
o

u
n

t 
(m

m
) 

S
R

 (
2

) 
N

o
n

 

li
n

ea
r 

in
d

ic
at

io
n

s 

 A
R

 

 (2
) 

 L
in

ea
r 

an
d
 

al
ig

n
ed

 

in
d

ic
at

io
n

s 

1
. 

In
 a

 f
ra

m
e 

o
f 

1
0

5
 x

 1
4
8

 m
m

 .
 

2
. 

T
h

e 
in

d
ic

at
io

n
 i

s 
li

n
er

 i
f 

L
≥ 

3
 I

  
w

it
h

  
L

  
: 

le
n
g

th
 a

n
d

 1
: 

w
id

th
 o

f 
th

e 
in

d
ic

at
io

n
. 

T
h

e 
in

d
ic

at
io

n
s 

ar
e 

al
ig

n
ed

 i
f 

n
u

m
b

er
in

g
 o

f 
3

 o
r 

m
o

re
 a

n
d

 i
f 

th
e 

d
is

ta
n

ce
 b

et
w

ee
n

 t
h

em
 i

s 
le

ss
 t

h
an

 2
 m

m
- 

n
o

n
 l

in
ea

r 
–
o

r 
if

 l
es

s 
th

an
 t

h
e 

g
re

at
es

t 

o
f 

th
e 

in
d

ic
at

io
n

s.
  
T

h
e 

le
n
g

th
 t

ak
en

 i
n

to
 a

cc
o

u
n

t 
is

 t
h

e 
d

is
ta

n
ce

 b
et

w
ee

n
 t

h
e 

b
eg

in
n

in
g
 o

f 
th

e 
fi

rs
t 

in
d

ic
at

io
n

 a
n

d
 t

h
e 

en
d
 o

f 
th

e 
la

st
 o

n
e.

 

  
  
  

 3
. 
  
 T

h
ic

k
n

es
s 

o
f 

th
e 

ca
st

in
g

 .
  
  

  
  

 



 Product                  

STD no.        BA75020 

Rev No.   02 

T
D

-1
0

6
-1

  

R
ev

 N
o

. 
5

 

F
o
rm

 N
o
. 

 PRODUCT STANDARD 
PULVERISERS 

HYDERABAD  Page     9     of   9    

  
  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  
  

  
  
  

  
C

O
P

Y
R

IG
H

T
 A

N
D

 C
O

N
F

ID
E

N
T

IA
L

 

T
h
e 

in
fo

rm
at

io
n
 o

n
 t

h
is

 d
o
cu

m
en

t 
is

 t
h

e 
p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
, 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

 

 

 

 

RECORD OF REVISIONS 

 
REV.

NO 
DATE  REVISION DETAILS REVISED APPROVED

01 18.8.06 Common clauses with 

AA19511 deleted. 

AMAN SG 

02 27.06.07 For MPI ref.- AA0850133 

And Method of Inspection-

AA0850134  were ASTM 

E-125 and Annexure-C of 

ASTM E-125  respectively 

in Annexure-A 

AMAN SG 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     
 



HY0490563

REV. NO: 04
PLANT STANDARD

HYDERABAD
PAGE   1   OF   12

Revisions:  Cl. Nos. 1.2, 2.2 modified.

Cl. No. 2.4 added.  Cl. Nos. 4.1 to 4.4 deleted.

Annexures I, II, & III modified.

 Issued :

STANDARDS ENGINEERING DEPARTMENT

Rev.No. 04 Amd. No. Reaffirmed:

Dt.FEB. 98 Dt. Year:

Prepared:

STDS. ENGG.

Approved:

SR.MANAGER

STDS. ENGG.

Date:

MAY, ‘83

TRP APPLICATION ON FERROUS COMPONENTS OF DIFFERENT PRODUCTS

1. SCOPE:

1.1 The standard covers the selection and applications of Temporary Rust Preventives (TRP)

for different products & their components during production, before despatch and at site.

1.2 This standard supersedes the old company standard and other Product Standards/

documents made on the subject.

2. GENERAL:

The effectiveness of TRP depends on the following aspects:

2.1 Selection of proper TRP.

2.2 Proper preparation of the surface to be protected.  Refer plant standard HY 067 41 66.

2.3 Application of TRP – Under normal atmospheric conditions, corrosion of machined

surfaces starts as soon as they are accessible to moisture, air etc.  Hence it is necessary to

apply rust preventive immediately after the machining of surfaces.

2.4 TRP – Reference on manufacturing & erection instructions/drgs. wherever necessary by

Engg.

3. SELECTION OF TRPs:

The list of rationalized TRPs, is given in Annexure - I.  This covers various types, method

of application, durability of protection, equivalent brands etc.

4. SURFACE  PREPARATION:  (For details refer plant std HY0674166)

Before application of TRPs, it is necessary to ensure that the surfaces are free from rust,

dust, dirt, grease, oil etc.  The effectiveness of TRP depends on the cleanliness of the

surface.
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5. TRP APPLICATION:

5.1 The application of TRPs is classified in Annexure II keeping in view the finish and the

extent of protection required.

5.2 The details of components against each category of application are given productwise in

the Annexure III.

6. PRECAUTIONS FOR APPLICATION:

6.1 The TRP shall be stirred well in the original container so as to make a homogenous

mixture of its constituents.

6.2 The container, brush, cloth to be used for application of TRP shall be clean.  The

container and the brush shall be washed with white spirit, for the next operation.

6.3 Preservative shall be applied in closed premises not later than 3-5 hours after cleaning

and degreasing.  Application shall not be done in humid atmosphere and during sharp

changes in temperature, which may cause sweating.

6.4 Care shall be taken to see that the preservative coating is uniform and without overflow

or gaps, bald spots, and flows in.  Each subsequent layer shall be coated after the

preceding one dries up completely.

6.5 The quality of preservative layer shall be checked by visual inspection for uniform coat.

Any defect observed shall be immediately rectified.

7. DURABILITY OF PRESERVATION:

The durability of preservation varies from 6 months to 1 year depending on the category

of TRP application refer Annexure–I.  After this period, it is necessary to inspect the

preserved parts and if necessary carry out re-preservation after cleaning and making the

surfaces free from corrosion, if any.

8. DETAILS OF REPRESERVATION TECHNIQUES:

8.1 The earlier coating shall be removed by using white spirit.

8.2 Rust if any shall be removed with fine emery paper.  Care shall be taken to see that

precision machined surfaces like Journal surfaces shall not be damaged during this

operation.

8.3 Surfaces prepared for re-preservation shall not be touched by hand.

8.4 The duration of re-preservation shall be as per the durability of protection specified in

Annexure I.  After drying, re-preservation shall be carried out in accordance with clause

6
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9. DEPRESERVATION BEFORE ASSEMBLY / ERECTION:

9.1 Depreservation of the various parts shall be done during Assembly/erection period as and

when necessary.

9.2 Depreservation of parts consists of removal of TRP coatings from all the machined

surfaces with white spirit.

9.3 Degreasing or cleaning of any forged components like rotors, blades, shafts etc., shall not

be done with Chlorinated Solvents like Carbon Tetrachloride.

Preservative Instruction to Site:

1. This standard on preservation of different products and components shall be followed.

2. As soon as the components are received at site, they should be examined for rupture of

TRP film, VCI paper and development of rust, if any.  Patch work wherever necessary

should be done with the TRP system.

3. The components should be stored in such a way that TRP film does not get damaged.

4. The surface of TRP coated components shall be examined for damage and corrosion

spots regularly.

5. Represervation shall be followed as per the Tag attached to the component.

6. Inspect coated and wrapped surfaces.  If coating or wrapping appears to have been

removed during shipping clean and re-wrap or coat as applicable.

7. Inspect shafts for adequate preservative and add a heavy film of valvoline TECTYL

894 or Equivalent as necessary.

8. Rotate the Rotors a few revolutions every month and ensure that the bearings are

packed with grease.
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RECOMMENDED TYPES OF TRPs

(Clause – 3) ANNEXURE-I

Type of TRP Description of

TRP/SPEC. No.

Method of

Application

Durability of

Protection

Equivalent

Brands

Rust Preventive

Hard Film Black

AA55154

Dipping,

Spraying,

Brushing

6 months HE 1710

(Bhopal)Hard Film

Solvent

deposited Rust Preventive

Hard Film Yellow

AA55155

Dipping,

Spraying,

Brushing

1 year HE 1706

(Bhopal)

Rust preventive

solution, clear (TRP)

AA55152

6 months HE 1709

(Bhopal)

Soft Film

deposited Rust solution, Steam

washable (TRP)

AA55151

-Do-

3 months HE 1712

(Bhopal)

Grease Temporary Corrosion

Preservative Grease

IS:958

Smearing

Brushing

6 months IOC Multi-

Purpose Grease

No.2

Rust inhibitive oil

(TRP) AA55153

3 weeks HE 1711

(Bhopal)

Oil

Temporary corrosion

Preventive Fluid

IS:1153

Dipping,

Rinsing,

Spraying, 6 months ESSO: RUST

BAN 394

Powder/

Tablet

Volatile Corrosive

inhibitor (VCI)

powder/tablet

IS:5730

Sprinklin 3 months

Paper VCI paper IS:6263 Wrapping 3 months

Gas Nitrogen Blanketing Filling 3 months

Crystal Silica-jel Inserting 3 months
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TRP APPLICATION CATEGORIES

(Clause – 5)            ANNEXURE-II

TRP

Appli-

cation

Category

Application Details Guide Lines for Selection

      A

Apply 1 Coat of Rust Preventive Hard Film

yellow (HE 1706) / AA55155 and 1 Coat of

Rust Preventive Hard Film Black

(AA55154)/HE1710.  Wrap the surfaces with

Volatile Corrosive inhibitive (VCI) paper

with its active side facing the surfaces.  Fix

the ends with adhesive tape.  Wrap the

surfaces with rubber sheet and then with

aluminium foil of thickness 0.05 to 0.1 mm.

Fix the adhesive tape.

Longer duration of protection before

despatch to site.  Suitable for

precision machined surfaces with

simple profiles, eg. Rotor Journal

Surfaces

      B

Apply 1 Coat of Rust Preventive Hard Film

yellow (HE 1706) /AA55155 and 1 Coat of

Rust Preventive Hard Film Black

(AA55154)/ HE1710.

Longer duration of protection before

despatch to site.  Suitable for

precision machined surfaces like

parting plane suraces, covers,

couplings, base plates, machined

cross around pipes etc.

      C

Apply 2 Coats of Anti Rust solution, steam

washable (TRP) (AA55151) / HE1712

Steam Turbine components of

complicated profiles where steam

washing facility is available eg.

Steam Turbine rotor components.

      D

Apply 2 Coats of Rust Preventive solution,

Clear (TRP) (AA55152) / HE1709

Steam Turbine components of

complicated profiles where there is

no facility for steam washing.

      E

Apply 2 Coats of TRP fluid (IS:1153) Steam Turbine components of

complicated profiles.  The TRP is

with brown Pigment.

      F

Apply 1 Coat of Rust inhibitive oil (TRP)

(AA55153) / HE1711

Machined components during the

process, Storage on shop floor over

1 month upto 3 months.

      G

Apply Temporary Corrosion Preventive

Grease IS:958 liberally and wrap in

polythene sheet/bag and tie it with a thread

Suitable for Fasteners, chains, Gear

Wheels etc.

      H Wrap with 2 layers of VCI paper IS:6263

and one layer of Polythene Sheet.

Suitable for commutator of

Armature, Bushings.

      I

Sprinkle VCI powder/tablets IS:5730 inside

pipe.  Close the ends by plastic caps and

adhesive tape.

Inside oil pipes.
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ANNEXURE – II

TRP

Appli-

cation

Category

Application Details Guide Lines for Selection

      J

Draining after Hydro Test drying with hot

air, evacuation of the vessel and Nitrogen

blanketing.

Suitable for the water chamber and

the shell side of Heat Exchanger

      K

Keep silica-jel bag inside suction and

discharge branches, close all opening close

all tapped holes with red plastic caps

(HY7242375 for G threads, HY7242579 for

NPT threads).  Close all flanged openings

with suitable metal covers (HY7790963).

Suitable for all exposed tapped

holes and flanged openings on the

pumps and Tubings.
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PRODUCT COMPONENTS – TRP CATEGORIES

(CLAUSE –5.2)

                         ANNEXURE –III

DETAILS OF COMPONENTS TRP APPLICATION

CATEGORY

STEAM TURBINE AND COMPRESSORS

HP,LP and other rotors.

Rotor Journals, Thrust Collars A

Base plate machined.

Crossed around pipes, machined

Bearing pedestals with assembled parts and bearing housings 

               Outer machined surfaces

HP turbine outer casings

                  Outer machined

HP, LP and other  rotors.

  Rotor coupling flange faces, coupling bolt holes

Welded low pressure Turbine components

Longitudinal Grider and front

               Outer machined

LP upper part outer machined surface

LP inner outer casings outer machined surface

LP Inner, inner casings outer machined surface

Fasteners of Threaded portions

           Unthreaded portions (M64 and above)

HP Exhaust Elbow outer machined surface

Shaft lifting and clearance measuring device, machined surface

Assembly fixtures for HP Turbine, machined surface

Turning over device for HP Turbine, machined surface

Transportation device for HP Turbine, machined surface

Oil tank

               Outer machined surface

Injector Nb. 300

                  Outer machined surface

Main steam and re-heat strainer body

             Outer

Cast exhaust hood

              Outer machined surface

B

B

B

B

B

B

B

B

B

B

B

                B

B

B

B

B

B

B
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                  ANNEXURE –III

DETAILS OF COMPONENTS TRP APPLICATION

CATEGORY

Cross around pipes, inner

Valves-casings and covers

                  Inner un-machined surface

Bearing pedestals with assembled parts and bearing housings

                      Outer un-machined surface

HP and outer turbine outer casing-

                                   Inner

HP and IP inner casing and diaphram-carrier and guide blade carrier-

                      Outer

                      Inner

HP, LP and other rotors.

               All surfaces except journals, Thrust collars

              Flange cases and coupling bolt holes

 STEAM TURBINE AND COMPRESSORS

Welded low pressure Turbine components -

                  Logitudinal Girder and front valves

                                Inner

 LP upper part,

                           Inner

           LP Inner, outer casings

                 Inner including blades

                 Outer un-machined

           LP Inner, inner casings

                  Inner including blades

                  Outer un-machined

Cover for shaft sealing casing

                           Inner

Steam inlet and extraction connections

                     Inner and outer

HP Exhaust elbow

                     Inner

Handling Barring Gear and hydraulic Gear oil tank

                     Inner

Injector Nb.300

                     Inner

Main steam and re-heat strainer body

                     Inner

C

C

C

C

C

C

C

C

C

                C

                C

                C

                C

                C

                C

                C

                C

                C

                C

                C
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                         ANNEXURE –III

DETAILS OF COMPONENTS TRP APPLICATION

CATEGORY

Blanking arrangement for strainer body

Oil strainer

Main steam and reheat strainer handling device, machined

Oil throttle valve, inner

Oil stripper journal

Cast exhaust hood

                      Inner

C

                C

C

C

C

C

Compressor Rotor D/E

Bearings, Oil seals, couplings, spare blades, gland ring

Lifting beams and clamps machined

Valves – casings and covers

                     Inner machined

                     Spindles

Fasteners of Threaded portions

                     Unthreaded portions

Emergency Governor

Piping of governing and LP bypass central rack and supply

unit for valves, inner

Suspension arrangement for ESU and interceptor valve

Machined surfaces and springs

Tools and tackles for governing equipment, machined

G

                G

                G

                G

                G

                G

                G

                G

                G

Oil  pipeline outside the governing equipment

Other pipings

I

                 I

ELECTRICAL MACHINES

Rotor Journals, Slip rings, Journals of Armature

A

Stator  End Flanges, machined flanges, Machined surfaces of

Foundation Frames, Base plates.

Machined components, Base plates, Machined surfaces of

Oil cooler, Air cooler, Accessories

B

                B

Rotor coupling face, threaded holes of exposed surfaces,

 bearing shells. Fasteners, internal/external threaded surfaces G

Commutator  of Armature, Bushings H
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PLANT STANDARD
HYDERABAD

ANNEXURE –III

DETAILS OF COMPONENTS TRP APPLICATION

CATEGORY

SWITCHGEAR

Hydraulic pistons A

Operating mechanisms after testing and before shipment HLD

Base frame, Machined Flange surfaces and mechanism housing,

Terminal butting surfaces. D/E

Machined Ferrous components like shafts, pins, gears

Springs, links and levers, castings, machined surfaces of

fabricated housings, catches, latches, rollers protective pipe

flanges.

F

Chains and bearings, pull rod (threaded portion), Base frame

Tapped holes, external/internal  threaded surfaces, fasteners.

G

HEAT EXCHANGERS

inside condenser shells, inside deaerator shells, machined

surfaces of flanges and drilled tube sheets/ support plates

D/E

Inside of Rectangular and very large condensers.

Machined surfaces of condenser, tube sheets. G

Inside water chamber and shell side of feed water heaters J

OIL FIELD EQUIPMENT

Rig instrumentation

       Valves and disconnectors dampers for gauges, indicating

instruments.

Mud  Agitators

          Machined surfaces of mud system

Hoisting and rotating equipment

       Rotory, Swivel, travelling block, Hydra Hooks

Mud  system

          Centrifugal pump, external surfaces of mud agitators

           Mud pump external surfaces, loose parts of mud pump.

           Mud pump internal surfaces with oil contact.

G

G

G

G

Centrifugal pump, mud pump internal surfaces with

                liquid contact. (Except Oil)

L
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ANNEXURE – III

DETAILS OF COMPONENTS TRP APPLICATION

CATEGORY

BOWL MILLS

Machined surfaces D/E

Inside Gear case assembly F

Bearings, Drive couplings, fastener, external/internal threaded

surfaces

G

PUMPS

Journal Bearings, bearing surfaces and exposed portion of shafts. A

Exposed machined surfaces of ferrous components like thrust

collar large fabricated  frames, foundation frames, pump discharge

covers, tubular cooler, catridge, keyway blocks of pump casings,

Head gears, Canisters, Foundation Rings, elements, CWP parts.

B

Ferrous components stored in assembly shop, freshly machined

surfaces  with more than 1 to 3 months gap between one operation

to another

F

Spare parts, fasteners, external/internal threaded joints G

All exposed tapped holes and flanged openings on the pumps and

tubings

K

GAS TURBINES

Journal & Thrust Bearings, Rotor journals & Thrust collars A

Ferrous components stored in assembly shop, freshly

machined surfaces with more than one month gap between

operations

F

All exposed tapped holes and flanged openings on the pumps K

Exposed machined surfaces/parting planes of all ferrous fabricated

frames including base plates, couplings

B

Fasteners, External/Internal threaded joints G

Oil pipes when stored for long periods or when despatched loose I

Torque converter – fill with lube oil, plug all openings

If storage and/or despatch period together exceeds 3 months

Fuel pump and flow dividers-fill with HSD, plug all openings, if

storage and/or despatch period together exceeds 3 months
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PLANT STANDARD
HYDERABAD

 ANNEXURE – A

LIST OF SUPPLIERS OF TRP

M/S. BHEL,  Bhopal                           -     Rust preventive oil

M/S.   Ceturion coatings, Madras        -     Rust preventive compound (proprietary)

M/S.   Agromore Ltd., Bangalore -     Rust preventive Agents

M/S.   Mascot chemical works, Bangalore -                     - ‘’-

M/S.   Chembond  chemicals Pvt. Ltd., Bombay    -                     - “ -

M/S.   Pradeep Metal Treatment Chemical Pvt. Ltd., Thane -                      - “ -

M/S.   Surendra Enterprises, Hyderabad - - “ -

M/S.   Canning Mithra phomics Ltd., Bombay - - “ -

M/S.   Grawer & Weil (Ind)  Ltd., Bombay - - “ -

M/S.   Metrit Industries, Bombay - - “ -

M/S.   Electro chemicals, Calcutta - - “ -

M/S.   CMF Systems, Secunderabad  - - “ -

M/S.   Peddainton chemicals  Industries (Ind),  Bombay  - - “ -

M/S.   Protochem Industries, Bombay  - - “ -

M/S.    Suprabha protective, Products, Pune -        Rust Poliq – N (Proprietary)

M/S. OKS, 5/9, Primorse Road, - 1)   OKS –   240 Anti – seize compound

Bangalore - 560025              2)   OKS – 1140 High Temperature Silicone grease

3)  OKS –  410 Mos 2 High performance long life grease

4) OKS –  300 Mos 2 Mineral oil concentrate (Additive)

5) OKS –  VCI : 368 N

6) OKS  -  VCI : 369 N

7) OKS  - 2140

8) OKS  - 2160

9) OKS  - 2201

M/S. Prosol Chemicals Pvt.  Ltd.    -     1)   Rustex   - 221

M/S. Futech chemicals (P), Secundeabad -     1)   Futech    -  AR (LT)      
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