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5.5 Requirements Applicable to ASTM A691 1 1/4Cr:

(A) The maximum room temperature tensile strength of all pressure retaining components and welds shall
be 100,000 psi (7030 kg/cm2).

(B) Charpy V-notch impact testing is required for all pressure retaining longitudinally fusion welded pipe,
components and welds. Impact tests shall be conducted in accordance withthe requirements of ASME
B31.3, except that there shall be no exemptions from impact testing and the test temperature shall be the
lower of the design minimum metal temperature and 0° F (-18° C). The test specimens shall be supplied
in the same heat treated condition as the new pipe.

(C) The product analysis content of tin and phosphorous for pressure retaining components and welding
consumables shall be less than 0.015% and 0.012% respectively. The percentage limits are weight
percent.

5.6 Requirements Applicable toASTM A691 2 1/4Cr:
(A) The maximum room temperature tensile strength of all pressure retaining components and welds shall
be 100,000 psi (7030 kg/cm2).
(B)Certified chemical analyses including Ni, Cu, As, Sn, and Sb shall be provided for all
components
(C)Material shall have a "J" factor defined as (Si + Mn) x (P + Sn) x 104, less than or equal to 100, where
the concentrations are in percent. In addition, the nickel (Ni) content shall be equal or less than 0.30% and
Copper (Cu) content shall be equal or less then 0.20%. Concentrations are in weight percent.
(D) Welding consumables shall be in accordance with the following:
(1) Mn and Si levels shall be maintained at the lowest possible levels consistent with
good weldability.
(2) Each batch or heat of welding consumable and covered electrodes, including the wire
flux combinations used in fabrication, shall be analyzed for P, Sn, Sb, and As.
Analysis shall be performed on deposited weld metal. The Temper Embrittlement
Factor, X-bar, shall be as follows:
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X-bar=(10P +4Sn+5 Sb + As) /100 < 15 parts per million (PPM)

Element concentrations are in parts per million.

(E) Charpy V-notch impact testing is required for all pressure retaining longitudinally fusion welded pipe,
components and welds. Impact tests shall be in accordance with the requirements of ASME B31.3, except
that there shall be no exemptions from impact testing and the test temperature shall be the lower of the
design minimum temperature and -20° F (-29° C) and the average impact values of the three specimens
shall not be less than 40ft-Ibs (54 Joules) with no single value below 34 ft-Ib (47 Joules). The test
specimens shall be supplied in the same heat treated condition as the new pipe.

(F) Impact energy versus temperature (transition) curves shall be developed for each heat of plate, pipe and
weldments representing each batch or heat of welding consumable, covered electrodes, and wire flux
combinations for each welding process used in production welds.

(1) A minimum of eight sets of three impact tests (of material subjected to the same heat

treatment as the completed item) shall be conducted for each curve. Sample locations

shall be as specified in ASME Section VIII, Division 1.

(2) The eight sets of impact tests shall be performed at different temperatures, but shall

include the impact test temperature from Section (E) above. The remaining test

temperatures shall be selected so that the generated transition curve shall clearly

define the transition zone and upper shelf. The maximum test temperature shall

correspond to the upper shelf energy level.

(G)The impact tests shall be performed at different temperatures, but shall include the impact test
temperature specified for the piping and -20 °F (-29 °C). The remaining test

temperatures shall be selected so that the generated transition curve clearly defines the

transition zone and the upper and lower shelf. The maximum test temperature shall be on the upper shelf
energy level (defined as 100 percent shear fracture) and the minimum test temperature shall be on the
lower shelf energy level (defined as zero percent shear fracture). The upper and lower shelves shall each
be defined by at least two test points, with at least four additional points defining the transition curve.

(H) Step Cool Tests shall be performed on a sample (subjected to the same heat treatment as the
completed item) from each heat of plate, pipe and weldments representing each

batch or heat of welding consumable, covered electrodes, and wire flux combinations for each welding
process used in production welds.

(1) Step cooling shall be in accordance with the following temperatures, holding times,

cooling rates to the next lowest temperature

Temperature, ° F(° C) Holding Time, Cooling Rate to the Next
Hour Temperature,” F (° C) per Hour

1100(595) 1 10(6)

1000(535) 15 10(6)

975(525) 24 10(6)

925(495) 60 5(3)

875(470) 100 50(28)

600(315) air cool

(2) Impact tests of each Step Cool Test sample shall be performed and transition curves

developed per the requirements of Section (F)above.

(3) Acceptance criteria for the material shall be in accordance with the following:
CvTr40 + 2.5 ACvTrd40sc <50° F(10° C)

Where
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CvTr40 = Charpy V-notch 40 ft-Ib (55 Joules) impact energy transition
temperature of completely heat treated specimens before

step cooling.

A CvTr40sc = The shift in the Charpy V-notch 40 ft-Ib (55 Joules) impact
energy transition temperature after step cooling
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