
=

=

×

× + ×

Ä

Ç

Å
Å
Å
Å
Å
Å
Å

É

Ö

Ñ
Ñ
Ñ
Ñ
Ñ
Ñ
Ñ

L

2.529 in.

c

2 8.0898

3.1416 3.1297 1
2 0.57735 8(3.1623 3.1297)

Sinceactual threaddepth (41∕2 in.) exceeds calculatedLc,length of engagement is adequate for either a Class 2 or 3fit.
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Check distance required from the edge of the nozzleforging to the centerline of the stud bolt
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Assuming the new stud diameter of 31∕4 in., set the forcethe maximum allowed force on the forging and solve forthe minimum edge distance, E
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The actual edge distance of 3 in. exceeds the requiredminimum edge distance, E.NOTE: Enlargement of the existing 3 in. 8UNStudBolt to a 31∕4 in.8 UN Stud Bolt appears to be okay; however, nozzle openingreinforcement should be verified.
303-II-1.3 Nozzle Reinforcement CalculationMinimum thickness of hemispherical head, tr:
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2Subtract stud hole area from EAn:
(a) For a 3 in. stud bolt:
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Therefore, available reinforcement
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(b) For a 31∕4 in. stud bolt:
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Therefore, available reinforcement
= = <A A A71.928 16.211 55.72 in.n 4
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NOTE: Ifwe consider on a given plane through the nozzle center-line that only one stud hole is enlarged to 31∕4 in. while main-taining the opposite hole diameter at 3 in. we may be able tocalculate the required reinforcement, A, as follows:
= × =A 2 56.305 112.61 in.

2

= × =

= × = >

A A A2 71.928
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4

303-II-2 EXAMPLE 2Example 1 in section 303-II-1 is for a centrally locatedopening in a spherical shell. Example 2 has beenmodifiedfor an opening in a cylindrical shell, to illustrate the differ-ence associated with studs that straddle the natural
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centerlines such that the required area for thenearest pairof tapped holes would be in a plane of reduced requiredreinforcement area. Only the reinforcement calculation isrepeated here, the preceding calculations involving lengthof engagement and edge distance remain valid.NOTE: Enlargement of the existing 3 in. 8 UN stud bolt to a 31∕4 in.8 UN Stud Bolt appears to be okay; however, nozzle openingreinforcement should be verified.
303-II-2.1 Nozzle Reinforcement Calculation

303-II-2.1.1MinimumThickness of Cylindrical Shell,
tr. For the purposes of this illustrative example, theminimum thickness of the cylindrical shell, tr, will beassumed to be the same as that for the spherical shell(4.62 in.).

303-II-2.1.2 Minimum Thickness of Nozzle Neck, trn
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The nozzle in this example will be installed in the cy-lindrical shell such that the studs will straddle the naturalcenterlines of the vessel. The reinforcement area will bechecked in the plane containing the hole closest to thelongitudinal axis of the vessel.
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The forging contains 16 studs, thus the angle defined byadjacent studs is: 360 ÷ 16 = 22.5 deg.Since the stud holes straddle the natural centerlines ofthe vessel, the angle θ from the longitudinal centerline tothe adjacent stud hole is: 22.5 ÷ 2 = 11.25 deg.

FromASMEBPVC, SectionVIII, Division1, FigureUG-37,for angle θ of 11.25 deg, F = 0.98.Required reinforcement area, A
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Article 304
Flaw Excavation and Weld Repair

304-1 DESCRIPTIONSurface flaws see Figure 304-3.1-1, or embedded flawssee [Figure 304-3.1-2, illustration (a)] in base material orwelds that exceed the allowances of the applicableconstruction code or post-construction code can beremoved by excavation [see Figure 304-3.1-1, illustration(b); and Figure 304-3.1-2, illustration (b)]. The remainingcavity can be filled with weld filler metal [see Figure 304-3.1-1, illustration (c); and Figure 304-3.1-2, illustration(c)], or left as-is, under conditions described in thisArticle. Depending on the type and location of the flaw,and the type of base metal or weld material, excavationcan be accomplished by mechanical removal methods(grinding, machining, lapping, honing, or flapping), orby thermal removal methods (thermal gouging).Descriptions of these excavation techniques are providedin Mandatory Appendix 304-I.
304-2 LIMITATIONS

304-2.1 Additional RequirementsPart 1 of this Standard contains additional require-ments and limitations. This Article shall be used inconjunction with Part 1.
304-2.2 Grinding

304-2.2.1 Grinding wheels shall not be forced or over-loaded, in order to avoid the safety hazards from wheelfailure. Furthermore, overloading the grinding wheel cancause areas of localized high temperature in the substratebeing ground, leading in some cases to the formation ofbrittle untempered martensite, or tight, shallow surfacecracks. Abusive grinding and uneven and rough finish canresult in reduced fatigue strengthorpremature failuredueto the introduction of large surface residual tensilestresses and stress risers. These problems normallycan be avoided by using lighter grinding practices thatavoid surface oxidation, evident through discoloration.It may be necessary to preheat some high strengthalloy steels prior to grinding. Grinding wheels are manu-factured to be used on specificmaterials (ferritic or auste-nitic steels, masonry, etc.). Therefore, only grindingwheels specifically designed to work on the materialbeing ground shall be used. Rotary files should be consid-ered for nickel alloys.

304-2.2.2 Grinding or cutting consumables used oncarbon or low alloy steel materials will become impreg-natedwith residues of thosematerials and become unsui-table for use with austenitic stainless steels. Abrasivecutting or grinding consumables should be segregatedfor use on carbon and low alloy steels from those usedfor austenitic stainless steel substrates. Surface contam-ination of austenitic stainless steel with carbon or lowalloy steel residues can result in surface corrosion orpittingof the austenitic stainless steel. To avoid suchprob-lems, only grinding wheels designated as austenitic stain-less steel grindingwheels shall be used on thesematerials.
304-2.2.3 When grinding out stress corrosion cracksin stainless steel, or in the case of steels that have sufferedfrom anodic stress corrosion cracking (such as amine orcaustic stress corrosion cracking), it is necessary toqualifyand control the amount of heat generated to avoidmakingthe cracks deeper and longer as a result of excessive heat.Steel contaminated with caustic or amines can alsorecrack during welding repairs or thermal cutting.Appropriate cleaning procedures shall be used prior toexcavation or repair.
304-2.2.4 In tight spaces, burring toolsmay be used inplace of grinding wheels.

304-2.3 MachiningWhen cutting fluids are used, care shall be taken toprevent their contact on surfaceswhere theymaybedetri-mental. Furthermore, chips of themachinedmetal shall becontrolled and kept from entering components wheretheir presence can be detrimental.
304-2.4 HoningThe honing speeds shall be adjusted as a function oflength-to-bore ratio of the component and its materialhardness.
304-2.5 Flapping

304-2.5.1 Flapping should only be used to smooth orpolish a surface. Flapping is unsuitable for removingdefects other than superficial surface blemishes.
304-2.5.2 The abrasivemarks of the flapper should bedirected perpendicular to the direction of the precedingpass.Marksof theprecedingpass shouldbe removedprior
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to proceeding to the next finer grit. In this way, distortionof the surface will be minimized and smooth surfaces canbe obtained.
304-2.6 Thermal Gouging

304-2.6.1 When thermal gouging by carbon arc orplasma arc, the very rapid heating tomolten temperaturesand subsequent quenching to ambient temperature canresult inhardenedorbrittleheat-affectedzones.This ther-mally affected material should be subsequently removedby a mechanical process, such as grinding.
304-2.6.2 For some materials it may be necessary topreheat the metal prior to arc gouging in order to preventcracking, in particular materials that are required to bepostweld heat treated by the construction code orpost-construction code.

304-2.7 Generalized DamageThis repair technique applies well to local defects.Where damage is extensive, such as general stress corro-sion cracking of stainless steel, replacement should beconsidered.
304-3 DESIGN

304-3.1 Excavation Without Weld DepositMaterial or weld flaws open to the surface [Figure 304-3.1-1, illustration (a)] or embedded flaws [Figure 304-3.1-2, illustration (a)] are typically removed by a mechanical(abrasive) method (Figure 304-3.1-3). If the remainingwall thickness of the excavation, with allowance forfuture corrosion, is greater than the minimum requiredwall thickness required by the applicable constructioncode or post-construction code, such as the local thinarea rules of API 579-1/ASME FFS-1, then the excavatedarea may be blended to a 3:1 or smoother profile slope,and left as-is for return to service.
304-3.2 Weld DepositionWhen the removal of a flaw produces a remaining wallthickness below the limit permitted by the applicableconstruction code or post-construction code, includingallowance for future corrosion, then the cavity shall berepaired by deposition of weld metal [Figure 304-3.1-1, illustration (c) and Figure 304-3.1-2, illustration (c)]or analyzed for fitness-for-service. When the depth ofmaterial excavated necessitates a weld repair, thecavity shall be prepared for welding. Either during orfollowing defect removal, the excavation shall beshaped to provide adequate access for the welding opera-tion in order to facilitate proper fusion, and avoid slagentrapment, or lack of penetration. To minimize weldshrinkage stresses, the width of the cavity should only

Figure 304-3.1-1 Excavation and Weld Repair of Surface
Flaw

(a)

(b)

(c)

1

3

GENERAL NOTE:A 3-to-1 taper is not required when the cavity will be filled with weldmetal.
Figure 304-3.1-2 Excavation and Weld Repair of

Embedded Flaw

(a)

(b)

(c)GENERAL NOTE:A 3-to-1 taper is not required when the cavity will be filled with weldmetal.
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be aswide as needed to ensure defect removal and to facil-itate welding as previously described.
304-3.3 Mechanical ExcavationIf the excavation is performed using a thermal removalprocess (carbon arc or plasma arc gouging), an additional1.5mm(1∕16 in.) ofmaterial shall be removedby amechan-ical removal process such as grinding, prior to the finalinspection and before welding begins. This is necessaryto remove any surface cracks, hardenedmaterial, scale, orcarbon deposit.
304-4 FABRICATION

304-4.1 Repair StepsThe requirements specified in paras. 304-4.1.1 through304-4.1.5 are generally followed to excavate a flaw.
304-4.1.1 Locate and expose the flaw. Characterize theflaw (size, depth, orientation) to the extent possible. If theflaw is a crack, the crack tipsmay be rounded by drilling topreclude crack from propagating during its excavation.
304-4.1.2 Remove the flaw by grinding, machining,honing, or thermal gouging. In selecting and applying aremoval process, refer to the guidance in sections 304-2 and 304-3.

304-4.1.3 Verify defect removal by inspecting thecavity using visual examination (VT) and liquid penetranttesting (PT), magnetic particle testing (MT), or eddycurrent testing (ET) as appropriate. Measure theremaining wall thickness of the excavated cavity usingan approved thickness measurement technique. Ifremaining is greater than the minimum required thick-ness as determined by a fitness-for-service evaluation,the excavation cavity need not be filled with welddeposit, as provided in para. 304-3.1.
304-4.1.4 When required by design (section 304-3),repair the cavity by welding according to a qualifiedwelding procedure specification (WPS), using a qualifiedwelder, as required by the applicable construction code orpost-construction code.
304-4.1.5 Perform preheat or postweld heat treat-ment, when required by the applicable constructioncode or post-construction code, as indicated by owner–user specification, or as dictated by service conditions.

304-4.2 Special FixturesIn some cases, special fixtures may be required toaccomplish precision work. In addition, it is often bene-ficial to develop special gages to monitor the depth ofmetal removal and to prevent excessive material frombeing removed. Special contour templates or commoncarpenter gages may be used and may be integratedinto special fixtures.

Figure 304-3.1-3 Grinding of Weld Flaw
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304-5 EXAMINATION

304-5.1 Critical ServiceIn critical service applications, following a local repair,the final surface andadjacent area shall be examinedusingVT and PT,MT, or ET, in accordancewith the defect accep-tance criteria of the applicable construction code or post-construction code.
304-5.2 Volumetric ExaminationVolumetric examination (RT or UT) shall be consideredwhere there is a possibility of flaws introduced duringrepair welding, such as shrinkage cracks from deepweld repairs in thick sections.
304-5.3 Additional ExaminationsAdditional examinations shall be performed if requiredfor similar welds by the applicable construction code orpost-construction code.
304-6 TESTING

304-6.1 ApplicabilityGenerally, and unless specified otherwise in the appli-cable construction code or post-construction code, weldrepairs that have fully penetrated the component wallshould be subjected to either leak testing or volumetricexamination, or both, following the repair and any post-weld heat treatment to verify the integrity of the repair.

304-6.2 Test MethodIf a leak test is performed, it may be hydrostatic, pneu-matic, sensitive leak, or in-service as required by the ap-plicable construction code or post-construction code.
304-6.3 ExemptionWhen the excavation does not fully penetrate thecomponent pressure boundary, leak testing may bewaived.
304-7 ð18ÞREFERENCESThe following is a list of publications referenced in thisArticle. Unless otherwise specified, the latest edition shallapply.ANSI B7.1, Safety Requirements for the Use, Care andProtection of Abrasive WheelsANSIB74.2, Specifications forShapesandSizesofGrindingWheels, and for Shapes, Sizes and Identification ofMounted WheelsANSI B74.13, Markings for Identifying Grinding Wheelsand Other Bonded AbrasivesPublisher: American National Standards Institute (ANSI),25 West 43rd Stree t , New York , NY 10036(www.ansi.org)API 579-1/ASME FFS-1, Fitness-for-ServicePublisher: American Petroleum Institute (API), 1220 LStreet, NW, Washington, DC 20005 (www.api.org)
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Mandatory Appendix 304-I
Metal Removal Process

304-I-1 FLAPPINGFlapping is ametal removal process involving a rotatingtool fabricated of abrasive papers. Flapperwheels come ina variety of grit sizes and should beworked from themorecoarse grit to the finer grit.
304-I-2 GRINDING

(a) Grinding is the process of abrading the surface of amaterial for thepurpose of removingportions of themate-rial. The process is used to remove localized cracks, pits,deposits, hardened surfaces, etc. Equipment used forgrinding includes pencil or small disc grinders toremove local defects, and large disc or wheel grindersto remove larger defects. The grinding equipment canbe electric or air-driven; with wheels of variousshapes, sizes, and abrasive characteristics.
(b) Every grinding wheel has two constituents: theabrasive that does the cutting and the bond that holdsthe abrasive component. Variations of these componentscan be selected to give a wide range of grinding charac-teristics. The three American National Standards Institute(ANSI) standards that provide specifications for grindingwheels are as follows:
(1) ANSI B74.13, Markings for Identifying GrindingWheels and Other Bonded Abrasives
(2) ANSIB74.2, Specifications for Shapes andSizes ofGrinding Wheels, and for Shapes, Sizes and Identificationof Mounted Wheels
(3) ANSI B7.1, Safety Requirements for the Use, Careand Protection of Abrasive Wheels

(c) Manual grinding is generally divided into one ofthree categories:
(1) rough grinding — relatively rapid removal ofexcessweldmetal or basematerial using coarse abrasives
(2) polishing and blending — achieving a semi-smooth finish, using medium abrasives
(3) buffing — achieving a lustrous and reflectivefinish, using fine abrasives usually in a paste or liquidvehicle

304-I-3 HONING

(a) Honing is an abrasive process that is used to obtaina fine finish on the inside surface of a cylindricalcomponent.

(b) Honing tools are placed in the bore of the compo-nent and a radial load is applied such that the honingstones are in contact with the bore surface. The honeis then rotated in the bore, generating a high-qualitysurface.
(c) Honing stones generally are manufactured ofaluminum oxide, silicon carbide, or diamond abrasivegrits, held together by vitrified clay, resin, or a metalbond. The grain and grade of abrasive to be used isbased on the amount of stock to be removed and thesurface finish desired. Silicon carbide is generally usedfor cast iron, while aluminum oxide is generally usedon steel. As with grinding discs and lapping compound,the finer the grit, the finer the surface finish.

304-I-4 LAPPING

(a) Lapping is a polishing technique that can be used toprepare surfaces requiring a very smooth finish. Lappingis not economical for removing deep defects. A generalrule of thumb is that lapping methods are suitable forshallow defects less than 0.05 mm (0.002 in.). Defectslocated greater than this depth should be removed byother methods.
(b) Lapping machines are available as portable orbench-type systems. In many cases, lapping is performedwith special discs or plates made specifically for a giventypeof application. Theseplates are normally very thick tomaintain dimensional stability. After defect removal, thesurface should be lapped to the finish and dimensionsspecified by the design.

304-I-5 MACHINING

(a) Machining using portable equipment can providefor defect removal and weld preparation in a singlestep. Machining with mechanized cutting equipment isused to remove defects with precision. Machining equip-ment used to remove defects or prepare a surface forrepair include boring bars, milling machines, magneticdrills, flange facers (portable lathes), and pipe cuttingand beveling machines. Machining has the advantageof cutting and forming the weld preparation with asingle piece of equipmentwhile closely controlling dimen-sional tolerances.
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(b) Portable boring bars have been usedwhere circum-ferential machining of a bore is required, such as in valvemaintenance. Other bars are available with accessories togrind or mill unique geometries, and to drill and tap studholes.
(c) Portable milling machines can be used to removelocalizedmaterials at a faster rate thanmachinesmountedon the component outer or inner diameters. Small millingmachines have been developed to operate in relativelyrestricted locations.
(d) Machining generally involves the use of cuttingfluids that perform several functions including lubrica-tion, cooling, and chip removal.

304-I-6 THERMAL GOUGING

(a) In situations where defects are found to be exten-sive and where accuracy is not critical, thermal gouging(carbon arc gouging or plasma arc gouging) can be usedeffectively.
(b) Thermal gouging techniques are thermal removalprocesses that involve localized melting of the metal,which is quickly swept away by the force of high velocityair or gas jets.

304-I-7 BOAT SAMPLE CUTTING

(a) Boat samples are metal samples in the shape of aboat hull that are cut out from base metal, weldments, orweld heat-affected zones (Figure 304-I-7-1). The processcan be used for removal of weld defects, but is morecommonly used for obtaining samples of base materialsor welds for metallurgical or mechanical testing.
(b) Boat sample cutters, sometimes referred to as weld

probers or trepanning machines, are mechanical devicesdesigned to remove a portion of a weld or metal plateby saw cutting from the plate surface. The machine isa saw with a dished shape blade, capable of excavatingand removing a boat-shaped specimen from a flatsurface in any position.

(c) Boat sample cutters can be air powered or electricmotor driven. They are portable devices that are easilymounted on the surface of the material to be excavatedby means of four anchoring bolts welded to the surface.Shim spacers are used to adjust thewidth and depth of cutby controlling the space between the sawmounting frameand the surface of the plate.
(d) Once securely mounted on the anchor bolts, thecutting process begins by making a single cut at theedge of the material to be excavated. The curved bladeis fed into the material until the desired depth is achievedand the saw circumference is at right angles to the joint.The blade is then retracted, the saw rotated 180 deg and asecond cut ismade. The two cutsmeet automatically in thesame plane and the excavation is complete.
(e) Boat samples canbecut either longitudinal or trans-verse with respect to the weld joint. They are boat shapedand the cut sides have a spherical curvature. The sizevaries in proportion to the thickness of the plate beingcut; however, specimens can range from a small size of1∕8 in. depth × 23∕8 in. length × 3∕8 in. width to a largesize of 1 in. depth × 43 ∕4 in. length × 11 ∕2 in. width.Larger specimens can be excavated with speciallydesigned equipment.
(f) The excavated boat samples are large enough toallow for various mechanical testing processes. Crosssections of the “boats” can be used for hardnesstesting or metallographic inspection. Full-length speci-mens can be machined for tensile testing, bend testing,or Charpy V-notch impact testing.
(g) Once the boat sample has been removed, the cuttercan be detached from itsmounted position and the anchorbolts canbe removed fromtheplate surface. Thecavity leftby the removal of theexcavatedboat sample is very condu-cive to repair welding. The tapered nature of the cavityends and the sloping curvature of the cavity walls allowcomplete and easy access for most welding processes.
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Figure 304-I-7-1 Boat Sample
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Article 305
Flange Repair and Conversion

305-1 DESCRIPTION

305-1.1 IntroductionThis Article applies to the refinishing of flange faces torepair mechanical imperfections or damage from corro-sion or other damage in service, or to changing the flangeface finish to enable the use of a different gasket. Thesurface finish of a flange contact surface is essential tothe leak tightness of the gasketed joint. When surfacefinish deteriorates in service, it can become necessaryto either replace the flange or refinish the flange face.
305-1.2 Work LocationThe repair can be performed in situ using a portablemachine tool, or the pipe section or equipment containingthe damaged flange can be removed and repaired in theshop.
305-2 LIMITATIONS

305-2.1 Additional RequirementsPart 1 of this Standard contains additional require-ments and limitations. This Article shall be used inconjunction with Part 1.
305-2.2 Recurrence of DamageFlange refinishingwill restore the flange facing butmaynot eliminate the cause of the initial imperfection ordamage. Therefore, the imperfection or damage mayrecur. Consideration shall be given to the possible recur-rence of the original imperfection/damage mechanism.
305-2.3 Remaining ThicknessThe flange may not be sufficiently thick to permit metalremoval by machining and still meet the minimum thick-ness required for thedesignpressurerating. In suchacase,itwill be necessary to increase the flange ring thickness byweld metal buildup before remachining the surface. As analternative solution, a split ring flangemaybe added to theback of the existing flange to compensate for reducedflange ring thickness, where geometry and spacingpermits, and as qualified by the appropriate designcalculations.

305-2.4 Residual StressThe machining of weld overlayed or weld built-upsurfaces that have not been stress-relieved may causethe redistribution of residual stresses and subsequentdimensional distortion over time. In such instances,precautions such as performing a stress-relieving heattreatment prior to finish machining shall be consideredto ensure final dimensional stability.
305-3 DESIGN

305-3.1 Raised FaceUnder-thickness of a raised face due to refinishing shallbe acceptable, provided the minimum finished height ofthe raised face is 0.8 mm (0.031 in.).
305-3.2 Thickness EvaluationIf flange refinishing necessitates removal of materialfromother than the raised face such that the flangedimen-sions no longer comply with the original design dimen-sions minus the original corrosion allowance or therequirements of an applicable specification or standard,the flange shall be evaluated to ensure that the removal ofmaterial does not compromise design integrity. Designevaluation methods of an applicable new constructioncode (such as ASME BPVC, Section VIII, Division 1,Mandatory Appendix 2), or an applicable post-construc-tion code or standard shall be used.
305-3.3 Finish and FlatnessThe gasket seating requirements in terms of flangesurface finish and flatness shall be considered.
305-3.3.1 Flatness. For example, API 660 and TEMApermit deviations from flatness that exceed those thatare recommended for certain gasket types of materials(e.g., flatmetal). For guidance on flange face flatness toler-ance, refer to ASME PCC-1, Nonmandatory Appendix D.
305-3.3.2 Finish. See TEMA Fig. F-4 for permissibleimperfections in flange-facing finish. The choice offlange-facing finish shall be in accordance with the appli-cable standard and compatible with the requirementsspecified by the user or recommended by the gasketmanufacturer. For example, unless otherwise agreed to
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by the purchaser or manufacturer, ASME B16.5 specifiesthe following flange-facing finishes (as judged by visualcomparison with Ra standards per ASME B46.1):
(a) Tongue and groove and small male and femaleflanges: not to exceed 3.2 μm (125 μin.) roughness.
(b) Ring joint: not to exceed1.6 μm(63μin.) roughness.
(c) Other: Either a serrated concentric or serratedspiral finish having a resulting surface finish from 3.2μm to 6.4 μm (125 μin. to 250 μin.) average roughnessshall be furnished. The cutting tool employed shouldhave an approximate 1.5 mm (0.06 in.) or largerradius and there should be from 1.8 grooves/mm to2.2 grooves/mm (45 grooves/in. to 55 grooves/in.).

305-4 FABRICATION

305-4.1 Repair Without WeldingIf either the flange ring thickness or hub dimensions, orboth, are sufficient, then the entire gasket surface may bemachined to remove the area of degradation or imperfec-tion and thus achieving the desired finish without weldmetal buildup.
305-4.2 Repair by WeldingIn repairing a flange face, it may be necessary to useweld metal to either fill a local area (e.g., a gouge or ascratch) or to restore thickness by a weld buildup ofthe base metal or existing weld overlay face. Wherethe flange is to be repaired by welding, the area wherethe buildup is to be applied shall be free of anyresidue, gasket material, corrosion deposits, etc., thatwouldunduly affect theweld. Cleaningmaybebymechan-ical or chemical procedures.Welding procedures and per-sonnel shall be qualified per the requirements of anapplicable new construction code (such as ASME BPVC,Section IX), or an applicable post-construction code orstandard. Where weld metal buildup is necessary, thefiller metal, welding technique, welder qualifications,and heat treatment (if any) shall be selected to meetservice and metallurgical requirements.
305-4.3 Postweld Heat TreatmentWhen weld metal buildup is required, postweld heattreatment shall be performed prior to flange facemachining if required by an applicable new constructionor post-construction code. Postweld heat treatment is notrequired if the thickness of the weld metal buildup is lessthan the limits prescribed in the applicable new or post-construction code or standard unless dimensional stabil-ity is an issue, or postweld heat treatment is required forprocess reasons.

305-4.4 MachiningThe cutting tool radius and feed rate should be set toprequalified values in order to consistently achieve thedesired surface finish. For minor imperfections, carefulfiling may be adequate for the removal and dressing ofthe flange faces.
305-4.5 Conversion of Flange Facing From Ring-

Type Joint to Raised FaceRing-type joint flanges may be converted to raised facetype flanges with the following considerations along withrelevant sections of this Article. The decision to convert toraised face flanges can result from observed or potentialring groove cracking or other reasons. One method ofconversion is performed by welding new material intothe ring groove and machining to meet the raised facedimensions as called out in the applicable standard.Special conversion gaskets that canbeusedwith anunmo-dified ring joint flangemay also be used but considerationneeds to be given to thewidth of the gasket, location of thegasket reaction load, the effect of flange rotation, andsurface finish on the ability of the gasket to seal.
305-4.5.1 Considerations. Prior to converting flangetypes, consideration shall be given to the impact ofsuch a change on the system design bases and specifica-tions, including such negative potential consequences assealing difficulties and gasket blowout. The impact of thechange with respect to system design bases and specifica-tions should be considered. Gasket materials for the newgasket type should be selected with due consideration forthe service environment.
305-4.5.2 Materials.Thematerial used for filling in thegroovemaymatch the basemetal of the flange ormay be adifferent material suitable for the process conditions. Forexample, in some instances it may be desirable to fill in agroove in aCr–Mo flangeusing an austenitic stainless steelfiller. If the groove is filled with a material that has adifferent coefficient of thermal expansion than the basemetal of the flange, consideration should be given tothe effects of differential thermal expansion. It is recog-nized that somematerialmayberemoved fromthebottomof thegroove inorder toprepare the surface forweldingorto remove cracks or other flaws. If material other than thebase material is used to fill in the groove, this materialremoval can result in the flange thickness (see Figure305-4.5.2-1) composed of base metal being less thanthat specified by the applicable standard. This is accept-able if the depth of the weld does not exceed 10% of theflange thickness. This 10% criterion may be increased ifjustified by an engineering analysis. This analysis shouldbe similar to a Level 3 assessment in accordance with API579-1/ASME FFS-1.

ASME PCC-2–2018

134

https://www.normsplash.com/ASME/176831395/ASME-PCC-2?src=spdf

	CONTENTS

