TN 21-2330 (B31.3 SG-D)
ERRATA To B31.3-2018 and B31.3-2020
Error was made during publication of TN 13-2232

TN 13-2232, D-13-36, Rev 1

PROPOSAL

This proposal is to correct the inaccurate and obsolete allowable stress values of UNS N02200
in Tables A-1 and A-1M.

EXPLANATIONS

1.

Instead of the minimum yield strength of 12 ksi (83 MPa) listed in current Tables A-1
and A-1M, 99.0 Ni, UNS N02200 per ASTM B366 refers to ASTM B160 and B564 for
its mechanical properties. At anneal condition, in both ASTM standard, the minimum
yield strength is now 15ksi (105 MPa). The allowable stress values in Tables A-1 and
A-1M are corrected as marked in the following pages.

In addition, UNS N02200 of unspecified condition with minimum yield strength of
12ksi (83 MPa) does not exist in ASTM B564 anymore. The entries of this alloy with
unspecified condition per ASTM B564 in current Table A-1 and A-1M should be
removed as marked in the following pages of this proposal. Please be aware, the tables
A-1 and A-1M already have the entries of this alloy, UNS N02200 in annealed
condition, with minimum vyield strength 15 ksi (L03MPa). Those entries will remain in
the tables.

In current Table A-1M, the minimum yield strength for already existed entry of this
alloy is listed as 103 MPa, while ASTM standards use 105 MPa. The difference of 103
MPa vs. 105MPa is because ASTM standards use the rounded up number 105MPa for
UNS N02200, while the accurate conversion of 15 ksi to metric scale is 103 MPa.
Although the reconcile of the difference may be desirable, it is out of the scope of this
proposal and can be achieved by another effort with broader scope. This proposal is
advised to use ASTM values.

Rev. 1 Updated Table A-1 & A-1M stress values to 3 significant figures. Updated the
listed tensile strength to be 380 Mpa.

Attached, are two errata files for 2018 and 2020 editions with data that was removed in
error. The missing row in Table A-1 for ASTM B564 UNS N02200 was not part of the
approved record no. 13- 2232. Some pages were added to this approved proposal file to
illustrate where the error occurred. B564 N02200 had two rows in Table A-1 in the
2016 edition, one for 12ksi min. yield stress and one for 15ksi min. yield stress, but they
were on different pages. It looks like the editors deleted both rows instead of the row
for YS=12ksi that was shown in the ballot.
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TN 13-2232

ASME B31.3-2016

(16) Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified Min.

Class/ Min. " Min.
Product Spec. Type/ Condition/  Size Range, P-No. Temp., SnLth’ks' Temp.

Nominal Composition Form No. Grade  UNS No. Temper in. (5) Notes °F(6) Tensile Yield to 100 200 300 400 500
Nickel and Nickel Alloy (4a) (Cont’d)

Plates and Sheets
99.0Ni-Low C Plate B162 ... N02201 H.R. ann. AN 41 ... -325 50 12 80 77 75 75 75
99.0Ni-Low C Plate B162 ... N02201 H.R. asR. . 41 ... -325 50 12 8.0 77 75 75 7.5
99.0Ni Plate B162 ... N02200 H.R. ann. RN 41 ... -325 55 15 10.0 10.0 10.0 10.0 10.0
99.0Ni Plate B162 ... N02200 H.R. as R. . 41 ... -325 55 20 13.3 13.3 13.3 13.3 133
33Ni-42Fe-21Cr - B409 ... N08810 Annealed All 45 ... -325 65 25 16.7 16.7 16.7 16.7 16.7
33Ni-42Fe-21Cr-Al-Ti ... B409 ... N08811 Annealed All 45 ... -325 65 25 16.7 16.7 16.7 16.7 16.7
26Ni-22Cr-5Mo-Ti NN B620 ... N08320 Sol. ann. All 45 ... -325 75 28 18.7 18.7 18.7 18.7 18.7
67Ni-30Cu Plate B127 ... N04400 H.R. ann. . 42 ... -325 70 28 18.7 16.4 15.2 14.7 14.7
47Ni-22Cr-19Fe-6Mo ... B582 ... N06007 Sol. ann. >3/,, 45 ... -325 85 30 20.0 20.0 20.0 20.0 20.0
33Ni-42Fe-21Cr . B409 ... N08800 Annealed All 45 ... -325 75 30 20.0 20.0 20.0 20.0 20.0
31Ni-31Fe-29Cr-Mo A B709 ... N08028 Sol. ann. - 45 ... -325 73 31 20.7 20.7 20.7 20.7 20.7
42Ni-21.5Cr-3Mo-2.3Cu.. .. B424 ... N08825 Annealed . 45 ... -325 85 35 233 233 23.3 23.3 23.3
35Ni-35Fe—20Cr-Cb . B463 ... N08020 Annealed All 45 ... -325 80 35 23.3 233 23.3 23.3 23.3
40Ni-29Cr-15Fe-5Mo ... B582 ... N06030 Sol. ann. All 45 ... -325 85 35 233 233 23.3 23.2 221
47Ni-22Cr-19Fe-6Mo ... B582 ... N06007 Sol. ann. 33/4 45 ... -325 90 35 233 233 23.3 23.3 23.3
47Ni-22Cr-9Mo-18Fe ... B435 ... N06002 H.R. sol. ann. All 43 ... -325 95 35 23.3 23.3 23.3 233 223
72Ni-15Cr-8Fe Plate B168 ... N06600 H.R. ann. - 43 ... -325 80 35 23.3 23.3 23.3 23.3 23.3
72Ni-15Cr-8Fe Plate B168 ... N06600 H.R. as R. Ce 43 ... -325 85 35 233 233 23.3 23.3 23.3
67Ni-30Cu Plate B127 ... N04400 H.R. as R. e 42 ... -325 75 40 25.0 25.0 24.7 23.9 23.4
31Ni-33Fe-27Cr— e B625 ... N08031 Annealed All 45 ... -325 94 40 26.7 26.7 26.7 24.7 23.3

6.5Mo—Cu-N
61Ni-16Mo-16Cr N B575 ... N06455 Sol. ann. All 43 ... -325 100 40 26.7 26.7 26.7 26.7 26.7
54Ni-16Mo—-15Cr . B575 ... N10276 Sol. ann. All 43 ... -325 100 41 273 27.3 27.3 27.3 26.9
60Ni-22Cr-9Mo-3.5Cb  Plate B443 1 N06625 Annealed All 43 (64)(70) -325 110 55 36.7 36.7 36.3 35.9 35.4
57Ni-22Cr-14W- e B435 ... N06230 Sol. ann. All 43 ... -325 110 45 30.0 30.0 30.0 30.0 30.0

2Mo-La .
55Ni-21Cr-13.5Mo Sheet B575 ... N06022 Sol. ann. <3/16 43 ... -325 100 45 30.0 30.0 30.0 30.0 29.0
58Ni-33Cr-8Mo e B575 N06035 Sol. ann. All 43 ... -325 85 35 23.3 23.3 23.3 22.2 20.6
46Fe-24Ni-21Cr- . B688 ... N08367 Annealed >3/16 45 ... -325 95 45 30.0 30.0 29.9 28.6 27.7

6Mo—Cu-N
46Fe-24Ni-21Cr- Ce B688 ... N08367 Annealed 33/16 45 ... -325 100 45 30.0 30.0 30.0 29.6 27.7

6Mo—Cu-N
59Ni-23Cr-16Mo Ce B575 ... N06059 Sol. ann. All 43 ... -325 100 45 30.0 30.0 30.0 30.0 29.6
59Ni-23Cr-16Mo-1.6Cu ... B575 ... N06200 Sol. ann. All 43 ... -325 100 45 30.0 30.0 30.0 30.0 28.6
62Ni—22Mo-15Cr . B575 ... N10362 Sol. ann. All 43 ... -325 105 45 30.0 30.0 30.0 30.0 28.9
62Ni-28Mo—5Fe Plate B333 ... N10001 Sol. ann. 23/16, S21/2 44 .. -325 100 45 30.0 30.0 30.0 30.0 30.0
62Ni—28Mo-5Fe Sheet B333 ... N10001 Sol. ann. <3/16 44 ... -325 115 50 33.3 33.3 33.3 33.3 33.3
65Ni-28Mo—2Fe N B333 ... N10665 Sol. ann. All 44 .. -325 110 51 34.0 34.0 34.0 34.0 34.0
65Ni—29.5Mo-2Fe-2Cr ... B333 ... N10675 Sol. ann. All 44 ... -325 110 51 34.0 34.0 34.0 34.0 34.0
33Cr-31Ni-32Fe- N B625 ... R20033 Sol. ann. All 45 ... -325 109 55 36.3 30.9 28.1 26.1 24.7

1.5M0-0.6Cu-N

Forgings and Fittings
99.0Ni-Low C e B160 ... N02201 Annealed All 41 (9(9a) -325 50 10 6.7 6.4 63 63 6.3
99.0Ni-Low C Ce B366 ... N02201 Annealed All 41 (32)(74) -325 50 10 6.7 6.4 63 63 6.3
99.0Ni . B366 ... N02200 Annealed All 41 (32)(74) -325 55 i
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TN 13-2232

ASME B31.3-2016

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable Stress, S, ksi, at Metal Temperature, °F [Note (1)]

UNS No. Spec.
600 650 700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250 1,300 1,350 1,400 1,450 1,500 1,550 1,600 1,650 or Grade No.

Nickel and Nickel Alloy (4a) (Cont’d)
Plates and Sheets

75 75 74 7.4 72 58 45 37 3.0 24 20 15 1.2 ... ... ... ... ... ..o weoaoo ... NO02201  B162
75 75 74 74 72 58 45 37 3.0 24 20 15 1.2 ... ... ... ... ... ... ... ... ... No2201 B162
P | (0D 10 (O = ¥ X <Y)
5 755 O | [0 240 [ B - ¥ ¥}
16.6 16.2 15.8 15.5 15.1 14.9 14.6 143 140 138 11.6 93 7.4 59 47 38 3.0 24 19 14 11 0.86 NO8810 B409
16.5 16.1 15.7 15.3 15.0 14.7 14.5 14.2 140 13.7 129 104 83 67 54 43 34 27 22 1.6 1.2 091 N08811 B409
186 18.2 17.8 17.5 17.2 ... ... ... ... .. .. ieeaveueeaueueeuwe o uee o uueweeoweoo. NO8320  B620
14.7 14.7 14.6 145 143 11.0 8.0 ... ... ... ... ... ... ... ae. o oooooeoueauewe. ... NO4400  B127
19.5 19.2 19.0 18.8 18.7 18.6 185 184 183 ... ... ... ... ... cieouvoueouwoueoueouo .. NO6007  B582
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 19.9 17.0 130 98 66 42 20 16 1.1 1.0 08 ... ... ... NO8800 B409
19.5 18.9 18.3 17.7 17.2 16.7 ... ... ... ... ... cavoueoevaueouwaue o ouw . oueouwoue .. NOBO28  B709
23.3 23.3 23.3 23.2 23.0 22.9 22.8 22.6 223 ... ... ... .i. aeeaeeweeweewee s aeeweeow. ... NO8B25  B424
23.3 23.3 23.3 23.2 22.7 ... ... ... it eieeeeaee e e oieoee o aueueewee e oo ... NO8B020  B463
21.3 20.9 20.5 20.1 19.7 ... ... ... ... ... oueaeeaueaeeaueaue o aue s aue s aueoueoue oo NO6030  B582
22,7 22,4 22.2 22.0 21.8 21.7 20.0 19.5 189 ... ... ... ... ... ... .ee aueaeeue.wu. ..o ... NO6007 B582
21.2 20.7 203 20.1 199 ... ... .. Lo Lo oueaueaueaue o aueaue o aueaue s aueouwowe oo NO6002  B435
23.3 23.3 23.3 23.3 23.3 23.3 16.0 106 7.0 45 3.0 22 20 ... ... ... ... ... ... ... ... ... NO6600 B168
23.3 23.3 23.3 23.3 23.3 23.3 16.0 10.6 7.0 45 3.0 22 20 ... ... ... ... ... .u. oueou. ... NO6600 B168
23.1 229 22.7 20.0 145 85 4.0 ... ... ... ... ... ... .e.ae. e ooeoueaueueewe. ... NO4400  B127
22,2 21.7 213 20.9 20.5 ... ... ... L. Lo oueoueaueaue o aueaue o aueaueaueouwowe oo NOBO31  B625

26.7 26.7 26.5 26.1 258 ... ... ... ... ... .iiaeeaee e ooeoee o oueaeeaee o oo .. No6455  B575
25.2 24.6 24.0 23.5 23.1 22.8 22.6 22.4 223 185 150 122 98 78 ... ... ... ... ... ... ... ... N10276 B575
34.7 34.3 33.9 33.6 33.3 33.1 32.8 32.5 31.2 31.2 231 21.0 13.2 ... ... ... ... ... ... .e. ... ... NO6625 B443
29.6 29.1 28.7 28.4 28.2 28.2 28.2 28.2 28.2 28.2 232 19.0 156 129 106 85 67 53 41 29 21 1.5 NO06230 B435

27.6 27.0 26.5 26.1 25.7 ... ... ... ... ... ... oi.aeeaeeaee oo ooooueaueauewe. ... NO6022  B575
19.7 19.4 19.2 19.0 188 ... ... ... ... ... .i. oeeaueaeeaue o ouw o aue s oueaue oo oue oo NO6035  B575

26.2 25.6 25.1 24.7 243 23.9 23.6 ... ... ... ... ... ... aeeaee e ooeoueoueuuewe. ... NO8367 B688
26.2 25.6 25.1 24.7 243 23.9 23.6 ... ... ... ... ... ... aeeaee e ooeooeoueauewe. ... NO8367 B688

28.1 27.5 26.7 26.1 25.6 ... ... ... ... ... ... ... aieaeeaee o ooo o oueoueauewe. ... NO6059  B575
26.9 26.2 25.7 25.4 252 ... ... ... ... ... oo ooeaeeaee e oo oooooeoueuueuuwo.. NO06200  B575
27.7 273 27.0 26.7 26.4 ... ... ... ... ... ... cieeee o aeeaee o ooo o ooo o oueaeeww. ... N10362  B575
30.0 30.0 30.0 30.0 29.8 ... ... ... L. i e i e i e s .ev ... ... ... N10001 B333
33.3 333 333 333 332 ... ... ... ... ... oeeaeeaee oo ooeooeoueuee o au oo ... N10001  B333
34.0 34.0 34.0 34.0 34.0 ... ... ... ... L. oo aeeaueaeeawe o ueeaue s aeeaeeaeeowe oo N10665  B333
34.0 34.0 34.0 33.9 33.5 ... ... ... ... L0 i ieeaeeaeeaeeieeuee s ueeaee o aeewweow. N10675  B333

23.8 23.5 231 22.9 226 ... ... ... ... ... ... ... R20033 B625

Forgings and Fittings

63 62 62 61 60 58 45 37 3.0 24 20 15 1.2 ... ... ... ... ... ... ... ... ... NO02201 B160
63 6.2 6.2 61 60 58 45 37 30 24 20 15 12 ... ... ... ... ... ... ... ... ... N0O2201 B366

&6-... .. N02200 B366

2.0 MNO2206- REL
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ASME B31.3-2016

(16) Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified Min.

Class/ Min. " Min.
Product Spec. Type/ Condition/  Size Range, P-No. Temp., SnLth’ks' Temp.
Nominal Composition Form No. Grade  UNS No. Temper in. (5) Notes °F(6) Tensile Yield to 100 200 300 400 500
Nickel and Nickel Alloy (4a) (Cont’d)
Forgings and Fittings (Cont’d)

I 99.0Ni L B564 ... N02200 Annealed All 41 9 -325 55 15 10.0 10.0 10.0 10.0 10.0 I
33Ni-42Fe-21Cr e B564 ... N08810 Annealed e 45 (9) -325 65 25 16.7 16.7 16.7 16.7 16.7
33Ni-42Fe-21Cr-Al-Ti ... B564 ... N08811 Annealed N 45 (9 -325 65 25 16.7 16.7 16.7 16.7 16.7
33Ni-42Fe-21Cr Ce B366 ... N08810 Annealed All 45  (9(74) -325 65 25 16.7 16.7 16.7 16.7 16.7
33Ni-42Fe-21Cr-Al-Ti ... B366 ... N08811 Annealed All 45  (9)(74) -325 65 25 16.7 16.7 16.7 16.7 16.7
67Ni-30Cu Ce B564 ... N04400 Annealed A 42 9 -325 70 25 16.7 14.6 13.6 13.2 13.1
67Ni-30Cu . B366 ... N04400 Annealed All 42 (32)(74) -325 70 25 16.7 14.6 13.6 13.2 13.1
72Ni-15Cr-8Fe Cee B366 ... N06600 Annealed All 43 (32)(74) -325 75 25 16.7 16.7 16.7 16.7 16.7
40Ni-29Cr-15Fe-5Mo ... B366 ... N06030 Sol. ann. All 45 (74) -325 85 35 233 233 23.3 23.2 221
40Ni-29Cr-15Fe-5Mo ... B462 ... N06030 Sol. ann. All 45 ... -325 85 35 233 233 23.3 23.2 221
33Ni-42Fe-21Cr . B366 ... N08800 C.D. ann. All 45 (74) -325 75 30 20.0 20.0 20.0 20.0 20.0
33Ni-42Fe-21Cr . B564 ... N08800 Annealed e 45 (9 -325 75 30 20.0 20.0 20.0 20.0 20.0
35Ni-35Fe—-20Cr-Cb AN B366 ... N08020 Annealed All 45 (74) -325 80 35 23.3 233 23.3 23.3 23.3
35Ni-35Fe-20Cr-Ch . B462 ... N08020 Annealed . 45 (9 -325 80 35 233 233 23.3 23.3 233
72Ni-15Cr-8Fe Cee B564 ... N06600 Annealed All 43 (9 -325 80 35 23.3 233 23.3 23.3 23.3
42Ni-21.5Cr-3Mo-2.3Cu.. .. B366 ... N08825 C.D. ann. All 45 (74) -325 85 35 233 233 23.3 23.3 23.3
42Ni-21.5Cr-3Mo-2.3Cu.. .. B564 ... N08825 Annealed e 45 ... -325 85 35 233 233 23.3 23.3 23.3
47Ni-22Cr-9Mo-18Fe ... B366 ... N06002 Sol. ann. All 43 (32) -325 100 40 26.7 26.7 26.7 26.7 25.5
31Ni-33Fe-27Cr— . B366 ... N08031 Sol. ann. All 45 (74) -325 94 40 26.7 26.7 26.7 24.7 23.3

6.5Mo—Cu-N
31Ni-33Fe-27Cr— Ce B564 ... N08031 Annealed HW. All 45 ... -325 94 40 26.7 26.7 26.7 24.7 23.3

6.5Mo—Cu-N
54Ni-16Mo-15Cr - B366 ... N10276 Sol. ann. All 43 (74) -325 100 41 273 27.3 27.3 27.3 26.9
54Ni-16Mo-15Cr . B462 ... N10276 Sol. ann. All 43 (9 -325 100 41 273 27.3 27.3 27.3 26.9
54Ni-16Mo-15Cr AN B564 ... N10276 Sol. ann. All 43 (9 -325 100 41 273 27.3 27.3 27.3 26.9
62Ni—-28Mo-5Fe . B366 ... N10001 Sol. ann. All 44 (32) -325 100 45 30.0 30.0 30.0 30.0 30.0
55Ni-21Cr-13.5Mo e B366 ... N06022 Sol. ann. All 43 (32)(74) -325 100 45 30.0 30.0 30.0 30.0 29.0
55Ni-21Cr-13.5Mo . B462 ... N06022 Sol. ann. All 43 (9 -325 100 45 30.0 30.0 30.0 30.0 30.0
55Ni-21Cr-13.5Mo . B564 ... N06022 Sol. ann. All 43 (9 -325 100 45 30.0 30.0 30.0 30.0 29.0
58Ni-33Cr-8Mo AN B366 ... N06035 Sol. ann. All 43 (32)(74) -325 85 35 23.3 23.3 23.3 22.2 20.6
58Ni-33Cr-8Mo . B462 ... N06035 Sol. ann. All 43 (9 -325 85 35 23.3 233 23.3 22.2 20.6
58Ni-33Cr-8Mo RN B564 ... N06035 Sol. ann. All 43 (9 -325 85 35 23.3 23.3 23.3 22.2 20.6
59Ni-23Cr-16Mo . B366 ... N06059 Sol. ann. All 43 (74) -325 100 45 30.0 30.0 30.0 30.0 29.7
59Ni-23Cr-16Mo N B564 ... N06059 H.MW. sol. ann. All 43 ... -325 100 45 30.0 30.0 30.0 30.0 29.7
59Ni-23Cr-16Mo-1.6Cu ... B366 ... N06200 Sol. ann. All 43 (74) -325 100 45 30.0 30.0 30.0 30.0 28.6
59Ni-23Cr-16Mo-1.6Cu ... B462 ... N06200 Sol. ann. All 43 ... -325 100 45  30.0 30.0 30.0 30.0 28.6
59Ni-23Cr-16Mo-1.6Cu ... B564 ... N06200 Sol. ann. All 43 ... -325 100 45 30.0 30.0 30.0 30.0 28.6
62Ni-22Mo-15Cr . B366 ... N10362 Sol. ann. All 43 (9 -325 105 45 30.0 30.0 30.0 30.0 28.9
62Ni-22Mo-15Cr e B462 ... N10362 Sol. ann. All 43 (9) -325 105 45 30.0 30.0 30.0 30.0 28.9
62Ni-22Mo-15Cr .. B564 ... N10362 Sol. ann. All 43 (9 -325 105 45 30.0 30.0 30.0 30.0 28.9
60Ni-22Cr-9Mo-3.5Cb ... B564 ... N06625 Annealed <4 43 (9)(64) -325 120 60 40.0 40.0 39.6 39.2 38.6
65Ni—28Mo-2Fe e B366 ... N10665 Sol. ann. All 44 (74) -325 110 51 34.0 34.0 34.0 34.0 34.0
65Ni-29.5Mo-2Fe-2Cr ... B366 ... N10675 Sol. ann. All 44 (74) -325 110 51 34.0 34.0 34.0 34.0 34.0
65Ni-29.5Mo-2Fe-2Cr ... B462 ... N10675 Sol. ann. All 44 ... -325 110 51 34.0 34.0 34.0 34.0 34.0
65Ni-29.5Mo-2Fe-2Cr ... B564 ... N10675 Sol. ann. All 44 ... -325 110 51 34.0 34.0 34.0 34.0 34.0
57Ni-22Cr-14W- . B564 ... N06230 Sol. ann. All 43 ... -325 110 45 30.0 30.0 30.0 30.0 30.0

2Mo-La
57Ni-22Cr-14W- Ce B366 ... N06230 Sol. ann. All 43 (74) -325 110 45 30.0 30.0 30.0 30.0 30.0

2Mo-La
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ASME B31.3-2016

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d) (16)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable Stress, S, ksi, at Metal Temperature, °F [Note (1)]

UNS No. Spec.
600 650 700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250 1,300 1,350 1,400 1,450 1,500 1,550 1,600 1,650 or Grade No.

Nickel and Nickel Alloy (4a) (Cont’d)
Forgings and Fittings (Cont’d)

Voo o .. ... ... No2oo Bses |
T65 161 157 153 150 14.7 145 142 150 138 116 93 74 50 47 38 30 24 19 14 11 086 NOSSI0  Bo6h
16.5 161 157 153 15.0 147 145 142 140 138 129 104 83 67 54 43 34 27 22 16 12 091 NO88Ll B564
16.5 16.1 15.7 15.3 15.0 147 145 142 140 138 116 93 7.4 59 47 38 3.0 24 19 14 11 086 NOS8L0 B366
16.5 16.1 157 153 15.0 147 145 142 140 138 129 104 83 67 54 43 34 27 22 16 12 091 NO881l B366
13.1 131 13.0 12.9 127 110 8.0 ... ... .ot ae aee aee e aee e aeeaeeaeeaeo ... ... NO&LOO  BS564
1340 131 13.0 129 127 110 8.0 ... ... ... ... .eo el aeeaeeaeeaeeaee .o oo ..o ... NO4LOO  B366

16.7 16.7 16.7 16.7 16.7 16.5 159 106 7.0 45 3.0 22 20 ... ... ... ... ... .u. oeeou. ... NO6600 B366
21.3 20.9 20.5 20.1 19.7 ... ... ... ... ... ci. iieeee o aee e e oueoueaueuwewe. ... NO6030  B366
21.3 20.9 20.5 20.1 19.7 ... ... ... ... L. oieaeeaee o aeeaueaeeaueoue s aueoueoue oo NO6030  B462
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 19.9 17.0 13.0 98 66 42 20 16 11 1.0 08 ... ... ... NO8800 B366
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 19.9 17.0 130 98 66 42 20 16 1.1 1.0 08 ... ... ... NO8800 B564
23.3 23.3 233 23.2 227 ... ... .i. oo aeeaeeaeeaue o ueeuwe s uee s uee s uee e ueeuwe oo NOB020  B366
23.3 23.3 23.3 23.2 227 ... ... ... oo oih aeeaee o aee e ooeoee o aueaeewee oo ... NO8B020  B462
23.3 23.3 23.3 23.3 23.3 233 16.0 106 7.0 45 3.0 22 20 ... ... ... ... ... .u.eou.eou.o ... NO6600  B564

23.3 23.3 23.3 23.2 23.0 22.9 22.8 22.6 223 ... ... ... ... aeeaueuee o aue o aeeaueuueou. ... NO8B25  B366
23.3 23.3 23.3 23.2 23.0 22.9 22.8 22.6 223 ... ... ... ... . oeeoeeoueueeae. oo ooo ... NO8B25  B564

24.2 23.7 23.3 22.9 22.7 22.5 19.6 19.5 19.3 19.3 175 141 113 93 77 61 48 38 3.0 ... ... ... NO6002 B366
22.2 21.7 213 209 205 ... ... ... ... ... ... oieaeeaee e e ooooueoueueewe. ... NOBO31  B366

22.2 21.7 213 209 205 ... ... ... ... ... ... oieaeeaee e e oue o oueoueueewe. ... NO8O31  B564

25.2 24.6 24.0 23.5 23.1 22.8 22.6 22.4 223 185 150 122 98 78 ... ... ... ... ... ... ... ... N10276 B366
25.2 24.6 24.0 23.5 23.1 22.8 22.6 22.4 223 185 150 122 98 78 ... ... ... ... ... ... ... ... N10276 B462
25.2 24.6 24.0 23.5 23.1 22.8 22.6 22.4 223 185 15.0 122 9.8 7.8 ... ... ... oo oo e e N10276 B564

30.0 30.0 30.0 30.0 29.9 ... ... ... ... ..i ieeaeeaee e oee o oeeaueueewee ..o ... N10001  B366

27.6 27.0 26.5 26.1 25.7 ... ... ... ... ... ... oieaeeaeeaee oo oooooeoue o aeeww. ... NO6022  B366
27.6 27.0 26.5 26.1 257 ... ... ... ... oo oo oeeaeeaee e oo ooeooeoeeaewau.o.. NO6022  B462
27.6 27.0 26.5 26.1 25.7 ... ... ... ... ... ... oieaeeaee e oo oo oueaueaeewe. ... NO6022  B564
19.7 19.4 19.2 19.0 188 ... ... ... ... ... ... oeeaueaaeaueoue o aue s oueaueouwoue .. NO6035  B366
19.7 19.4 19.2 19.0 188 ... ... ... ... ... ... oo aeeaeeaee oo ooeoueaueaeewe. ... NO6035  B462
19.7 19.4 19.2 19.0 188 ... ... ... ... ... Lo. oeeaueaueaueaue o aue s oueaueoueoue oo NO6035  B564
28.2 27.5 26.8 26.1 255 ... ... ... ... ... ... ... aieaeeaee e ooeoueaueaeeuw. ... NO6059  B366
28.2 27.5 26.8 26.1 255 ... ... ... ... ... ... .o aeeaeeaee oo oo ooe o oueaewaw.o.. NO6059  B564
26.9 26.2 25.7 25.4 252 ... ... ... ... ... oo oaeoueoaeoue o oae o aue s oeeoueoueoue . NO6200  B366
26.9 26.2 25.7 25.4 252 ... ... ... ... ... .. oo aeeaeeae oo oooooeaueuaeae. ... NO06200  B462
26.9 26.2 25.7 25.4 252 ... ... ... ... L. Lu.oaeoueaeeaue o oae o aue o oueaueoueoue . NO6200  B564
27.7 273 27.0 26.7 26.4 ... ... ... ... ... ..i ceeeeeaeeaee e oo oueoueueewe. ... N10362  B366
27.7 273 27.0 26.7 26.4 ... ... ... ... ... oo ceeeeeaeeaee o oooooeoew o aee oo ... N10362  B462
27.7 27.3 27.0 26.7 26.4 ... ... ... ... ... ... iieeeeaee e e ooeoueoueaeewe. ... N10362  B564
37.8 37.4 37.0 36.6 36.3 36.1 35.8 35.4 31.2 31.2 23.1 21.0 132 ... ... ... ... ... ... ... ... ... Noe625 B564

34.0 34.0 34.0 34.0 34.0 ... ... ... ... ..t ieeeeeaee e aee o aee o aeeueewee e oo .. N10665  B366
34.0 34.0 34.0 33.9 33.5 ... ... ... .. .. Li. aae o aooooooaeaie e e o ooo oo N10675  B366
34.0 34.0 34.0 33.9 33.5 ... ... ... L. Lo e aeeaee e aee e ae s ueeaee s aeawow. N10675  B462
34.0 34.0 34.0 33.9 33.5 ... ... ... ... .. Li. aee e oo ooeoeeaieaee s aee o oo .. N10675  B564
29.6 29.1 28.7 28.4 28.2 28.2 28.2 28.2 28.2 28.2 232 19.0 156 129 106 85 67 53 41 29 21 1.5 NO06230 B564

29.6 29.1 28.7 28.4 28.2 28.2 28.2 28.2 28.2 28.2 232 19.0 156 129 106 85 67 53 41 29 21 1.5 NO06230 B366
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ASME B31.3-2018

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable

Specified Stress, S, ksi, at Metal
Min. Temperature,
Strength, ksi °F [Note (1)]
Min.
Class/ Size P- Min. Temp.
Nominal Product Spec. Type/ UNS Condition/ Range, No. Temp., to

Composition Form No. Grade No. Temper in. (5) Notes °F (6) Tensile Yield 100 200 300 400 500 600
Nickel and Nickel Alloy — Plates and Sheets (4a)
57Ni-22Cr-14W-2Mo- B435 .. N06230 Sol. ann. All 43 .. -325 110 45  30.0 30.0 30.0 30.0 30.0 29.6
La
55Ni-21Cr-13.5Mo Sheet BS575 ... N06022 Sol. ann. e 43 .. -325 100 45 30.0 30.0 30.0 30.0 29.0 27.6
58Ni-33Cr-8Mo B575 .. N06035 Sol. ann. All 43 .. -325 85 35 233 233 233 22.2 20.6 19.7
46Fe-24Ni-21Cr-6Mo- B688 .. N08367 Annealed >3/16 45 .. -325 95 45 30.0 30.0 29.9 28.6 27.7 26.2
Cu-N
46Fe-24Ni-21Cr-6Mo- B688 ... N08367 Annealed e 45 .. -325 100 45  30.0 30.0 30.0 29.6 27.7 26.2
Cu-N
59Ni-23Cr-16Mo B575 .. N06059 Sol. ann. All 43 .. -325 100 45  30.0 30.0 30.0 30.0 29.6 28.1
59Ni-23Cr-16Mo- B575 .. N06200 Sol. ann. All 43 .. -325 100 45  30.0 30.0 30.0 30.0 28.6 26.9
1.6Cu
62Ni-22Mo-15Cr B575 .. N10362 Sol. ann. All 43 .. -325 105 45 30.0 30.0 30.0 30.0 28.9 27.7
62Ni-28Mo-5Fe Plate B333 .. N10001 Sol. ann. >Ye 44 .. -325 100 45  30.0 30.0 30.0 30.0 30.0 30.0

<2,
62Ni-28Mo-5Fe Sheet B333 ... N10001 Sol. ann. e 44 .. -325 115 50 333 333 333 333 333 333
65Ni-28Mo-2Fe B333 .. N10665 Sol. ann. All 44 .. -325 110 51 34.0 34.0 340 34.0 340 34.0
65Ni-29.5Mo-2Fe-2Cr B333 .. N10675 Sol. ann. All 44 .. -325 110 51 34.0 34.0 340 34.0 340 34.0
33Cr-31Ni-32Fe- B625 .. R20033 Sol. ann. All 45 .. -325 109 55 363 309 28.1 26.1 24.7 23.8
1.5Mo-0.6Cu-N
Nickel and Nickel Alloy — Forgings and Fittings (4a)
99.0Ni-Low C B160 ... N02201 Annealed All 41 (9)(9a) -325 50 10 67 64 63 63 63 63
99.0Ni-Low C B366 ... N02201 Annealed All 41 (32)(74) -325 50 10 6.7 64 63 63 63 63
99.0Ni B366 ... N02200 Annealed All 41 (32)(74) -325 55 15 10.0_ 10.0 10.0 10 -
(20 <~ 0 IB564 N02200 YS=15ksi
33Ni-42Fe-21Cr B564 ... N08810 Annealed 45 (9) -325 65 25 167> 16.7 16.7 16is missing
33Ni-42Fe-21Cr-Al-Ti B564 ... N08811 Annealed 45 (9) -325 65 25 16.7 16.7 16.7 167—To7—TUD
33Ni-42Fe-21Cr B366 ... N08810 Annealed All 45 (9)(74) -325 65 25 16.7 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr-Al-Ti B366 ... N08811 Annealed All 45 (9)(74) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
67Ni-30Cu B564 ... N04400 Annealed 42 (9) -325 70 25 167 14.6 13.6 13.2 13.1 13.1
67Ni-30Cu B366 ... N04400 Annealed All 42 (32)(74) -325 70 25 16.7 14.6 13.6 13.2 13.1 13.1
72Ni-15Cr-8Fe B366 ... N06600 Annealed All 43 (32)(74) -325 75 25 167 16.7 167 16.7 16.7 16.7
40Ni-29Cr-15Fe-5Mo B366 ... N06030 Sol. ann. All 45 (74) -325 85 35 233 233 233 23.2 22.1 21.3
40Ni-29Cr-15Fe-5Mo B462 ... N06030 Sol. ann. All 45 .. -325 85 35 233 233 233 23.2 22.1 21.3
33Ni-42Fe-21Cr B366 ... N08800 C.D. ann. All 45 (74) -325 75 30 20.0 20.0 200 20.0 200 20.0
33Ni-42Fe-21Cr B564 ... N08800 Annealed 45 (9) -325 75 30 20.0 20.0 200 20.0 200 20.0
35Ni-35Fe-20Cr-Cb B366 ... N08020 Annealed All 45 (74) -325 80 35 233 233 233 233 233 233
35Ni-35Fe-20Cr-Cb B462 ... N08020 Annealed 45 (9) -325 80 35 233 233 233 233 233 233
72Ni-15Cr-8Fe B564 ... N06600 Annealed Al 43 (9) -325 80 35 233 233 233 233 233 233
42Ni-21.5Cr-3Mo- B366 ... N08825 C.D. ann. All 45 (74) -325 85 35 233 233 233 233 233 233
2.3Cu
42Ni-21.5Cr-3Mo- B564 ... N08825 Annealed 45 .. -325 85 35 233 233 233 233 233 233
2.3Cu
58Ni-29Cr-9Fe Forg. B564 .. N06690 Annealed Al 43 (9) -325 85 35 233 233 233 233 233 233
222
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ASME B31.3-2020

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable

Specified Stress, S, ksi, at Metal
Min. Temperature,
Strength, ksi °F [Notes (1), (4a)]
Class/ Min. Min.
Condi- Size P- Tem- Temp.
Nominal Product Spec. Type/ UNS tion/ Range, No. p- to
Composition Form No. Grade No. Temper in. (5) Notes °F (6) Tensile Yield 100 200 300 400 500 600
Nickel and Nickel Alloy — Plates and Sheets (4a)
46Fe-24Ni-21Cr- B688 N08367 Annealed >3/16 45 . -325 95 45 30.0 30.0 29.9 28.6 27.7 26.2
6Mo-Cu-N
46Fe-24Ni-21Cr- B688 N08367 Annealed <% 45 .. -325 100 45 30.0 30.0 30.0 29.6 27.7 26.2
6Mo-Cu-N
59Ni-23Cr-16Mo B575 N06059 Sol. ann. All 43 .. -325 100 45 30.0 30.0 30.0 30.0 29.6 28.1
59Ni-23Cr-16Mo- B575 N06200 Sol. ann. All 43 .. -325 100 45 30.0 30.0 30.0 30.0 28.6 26.9
1.6Cu
62Ni-22Mo-15Cr B575 N10362 Sol. ann. All 43 .. -325 105 45 30.0 30.0 30.0 30.0 28.9 27.7
62Ni-28Mo-5Fe Plate B333 N10001 Sol. ann. > 44 .. -325 100 45 30.0 30.0 30.0 30.0 30.0 30.0
<2
62Ni-28Mo-5Fe Sheet B333 N10001 Sol. ann. <%, 44 .. -325 115 50 333 333 333 333 333 333
65Ni-28Mo-2Fe B333 N10665 Sol. ann. All 44 .. -325 110 51 34.0 34.0 34.0 34.0 34.0 34.0
65Ni-29.5Mo-2Fe-2Cr B333 N10675 Sol. ann. All 44 .. -325 110 51 34.0 34.0 34.0 34.0 34.0 34.0
33Cr-31Ni-32Fe- B625 R20033 Sol. ann. All 45 .. -325 109 55 363 309 281 26.1 24.7 238
1.5Mo-0.6Cu-N
Nickel and Nickel Alloy — Forgings and Fittings (4a)
99.0Ni-Low C .. B160 N02201 Annealed All 41 (9) -325 50 10 67 64 63 63 63 63
(9a)
99.0Ni-Low C B366 N02201 Annealed  All 41 (32) -325 50 10 67 64 63 63 63 63
(74)
99.0Ni B366 N02200 Annealed  All 41 (32) -325 55 15 10.0 10.0 10.0 10.0 10.0 10, -
(74) <———1B564 N02200 YS=15ksi
33Ni-42Fe-21Cr .. B564 .. NO08810 Annealed .. 45 (9) -325 65 25 167 167 167 167 167 16JiS missing
33Ni-42Fe-21Cr-Al-Ti B564 N08811 Annealed 45 (9) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr .. B366 N08810 Annealed All 45 (9) -325 65 25 167 167 167 16.7 16.7 16.5
(74)
33Ni-42Fe-21Cr-Al-Ti B366 N08811 Annealed  All 45 (9) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
(74)
67Ni-30Cu B564 N04400 Annealed 42 (9) -325 70 25 167 14.6 13.6 13.2 13.1 13.1
67Ni-30Cu .. B366 N04400 Annealed All 42 (32) -325 70 25 167 146 13.6 132 13.1 13.1
(74)
72Ni-15Cr-8Fe B366 N06600 Annealed  All 43 (32) -325 75 25 167 167 167 167 16.7 16.7
(74)
40Ni-29Cr-15Fe-5Mo B366 N06030 Sol. ann. All 45 (74) -325 85 35 233 233 233 23.2 22.1 21.3
40Ni-29Cr-15Fe-5Mo B462 N06030 Sol. ann. All 45 .. -325 85 35 233 233 233 23.2 22.1 21.3
33Ni-42Fe-21Cr B366 N08800 C.D. ann. All 45 (74) -325 75 30 20.0 20.0 20.0 20.0 20.0 20.0
33Ni-42Fe-21Cr B564 N08800 Annealed 45 (9) -325 75 30 20.0 20.0 200 20.0 20.0 20.0
35Ni-35Fe-20Cr-Cb B366 N08020 Annealed  All 45 (74)  -325 80 35 233 233 233 233 233 233
35Ni-35Fe-20Cr-Cb B462 N08020 Annealed 45 (9) -325 80 35 233 233 233 233 233 233
72Ni-15Cr-8Fe B564 N06600 Annealed All 43 (9) -325 80 35 233 233 233 233 233 233
42Ni-21.5Cr-3Mo- B366 N08825 C.D. ann. All 45 (74) -325 85 35 233 233 233 233 233 233
2.3Cu
42Ni-21.5Cr-3Mo- B564 N08825 Annealed 45 .. -325 85 35 233 233 233 233 233 233
2.3Cu
58Ni-29Cr-9Fe Forg. B564 N06690 Annealed  All 43 (9) -325 85 35 233 233 233 233 233 233
37Ni-33Fe-25Cr B366 N08120 Sol. ann. All 45 .. -325 90 40 26.7 267 26.7 26.7 25.1 24.4
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TN 13-2232

ASME B31.3-2016

(16) Table A-1M Basic Allowable Stresses in Tension for Metals (Metric) (Cont'd)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Line Spec.  Type/ Size, P-No.
No. Nominal Composition Product Form  No. Grade  UNS No. Class/Condition/Temper mm (5)
112|46Fe-24Ni-21Cr—-6Mo—Cu-N Pl. & sht. B688 ... N08367 Annealed >5 45
113|46Fe-24Ni-21Cr-6Mo—Cu—N Pl. & sht. B688 ... N08367 Annealed <5 45
114|59Ni-23Cr-16Mo Pl. & sht. B575 ... N06059 Sol. ann. All 43
115[59Ni-23Cr-16Mo-1.6Cu Pl. & sht. B575 ... N06200 Sol. ann. All 43
116|62Ni-22Mo-15Cr Pl. & sht. B575 ... N10362 Sol. ann. All 43
117|62Ni-28Mo-5Fe Plate B333 ... N10001 Sol.ann. >5,<64 44
118]|62Ni-28Mo-5Fe Sheet B333 ... N10001 Sol. ann. <5 44
119|65Ni-28Mo-2Fe Pl. & sht. B333 ... N10665 Sol.ann. All 44
120|65Ni-29.5Mo—-2Fe-2Cr Pl. & sht. B333 ... N10675 Sol. ann. All 44
121{33Cr-31Ni-32Fe-1.5Mo0-0.6Cu-N Pl & sht. B625 ... R20033 Sol. ann. 45
122]99.0Ni-Low C Forg. & ftg. B160 ... N02201 Annealed All 41
123]99.0Ni-Low C Forg. & ftg. B366 ... N02201 Annealed All 41
124]99.0Ni Forg. & ftg. B366 ... N02200 Annealed All 41
1257996 Forg—8&ftg—B564——— NO2200—— T 7t
126]99.0Ni Forg. & ftg. B564 ... N02200 Annealed All 41
127]33Ni-42Fe-21Cr Forg. & ftg. B564 ... N08810 Annealed 45
128]33Ni-42Fe-21Cr-Al-Ti Forg. & ftg. B564 ... N08811 Annealed 45
129]33Ni-42Fe-21Cr Fittings B366 ... N08810 Annealed All 45
130(33Ni-42Fe-21Cr-Al-Ti Fittings B366 ... N08811 Annealed All 45
131|67Ni-30Cu Forg. & ftg. B564 ... N04400 Annealed 42
132]67Ni-30Cu Forg. & ftg. B366 ... N04400 Annealed All 42
133]|72Ni-15Cr-8Fe Forg. & ftg. B366 ... N06600 Annealed All 43
134]40Ni-29Cr-15Fe-5Mo Forg. & ftg. B366 ... N06030 Sol. ann. All 45
135|40Ni-29Cr-15Fe-5Mo Forg. & ftg. B462 ... N06030 Sol. ann. All 45
136]33Ni-42Fe-21Cr Forg. & ftg. B366 ... N08800 C.D. ann. All 45
137]33Ni-42Fe-21Cr Forg. & ftg.  B564 ... N08800 Annealed 45
138]35Ni-35Fe-20Cr-Cb Forg. & ftg. B366 ... N08020 Annealed All 45
139|35Ni-35Fe-20Cr-Cb Forg. & ftg. B462 ... N08020 Annealed 45
140]72Ni-15Cr-8Fe Forg. & ftg.  B564 ... N06600 Annealed All 43
296
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TN 13-2232

Table A-1M Basic Allowable Stresses in Tension for Metals (Metric) (Cont'd)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

ASME B31.3-2016

Basic Allowable Stress, S, MPa, at Metal Temperature, °C
[Notes (1) and (4b)]

Min. Min.
Min.  Tensile Yield Max.Use Min.
Line Temp., Str., Str., Temp., Temp.to

No. Notes °C (6) MPa MPa °C 40 65 100 125 150 175 200 225 250
112f... -198 655 310 427 207 207 207 207 206 202 198 195 192
113]... -198 689 310 427 207 207 207 207 207 207 206 199 193
114]... -198 689 310 427 207 207 207 207 207 207 207 207 206
115]... -198 689 310 427 207 207 207 207 207 207 207 207 200
116|... -198 725 310 427 207 207 207 207 207 207 204 202 199
117]... -198 689 310 427 207 207 207 207 207 207 207 207 207
118]... -198 793 345 427 230 230 230 230 230 230 230 230 230
119]... -198 758 352 427 234 234 234 234 234 234 234 234 234
120]... -198 758 352 427 234 234 234 234 234 234 234 234 234
121 -198 750 380 427 250 231 209 200 193 187 181 176 172
122((9)(9a) -198 345 69 649 46.0 44.7 43.9 43.6 43.3 43.2 43.2 43.2 43.2
123|(32)(74) -198 345 69 649 46.0 447 439  43.6  43.3 432 432 432 432
70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0

124|(32)(74) —-198 -3\-17{9 83 260 552 552 552 552 552 552 552 552 552
125152 198 375 83 266 552 552 552 552 552 552 552 552 552
126((9) -198 379 103 316 68.9 68.9 68.9 68.9 68.9 68.9 68.9 68.9 68.9
127109 -198 448 172 899 115 115 115 115 115 115 115 115 115
128((9) -198 448 172 899 115 115 115 115 115 115 115 115 115
12919 (74) -198 450 170 899 115 115 115 115 115 115 115 115 115
130((9)(74) -198 450 170 899 115 115 115 115 115 115 115 115 115
131109 -198 483 172 482 115 106 99.7 96.2 93.6 91.9 90.9 90.4 90.4
132((32)(74) -198 483 172 482 115 106 99.7 96.2 93.6 91.9 90.9 90.4 90.4
133((32)(74) -198 517 172 649 115 115 115 115 115 115 115 115 115
134|(74) -198 586 241 427 161 161 161 161 161 161 161 157 154
135]... -198 586 241 427 161 161 161 161 161 161 161 157 154
136((74) -198 517 207 816 138 138 138 138 138 138 138 138 138
137(9) -198 517 207 816 138 138 138 138 138 138 138 138 138
138|(74) -198 552 241 427 161 161 161 161 161 161 161 161 161
139109 -198 552 241 427 161 161 161 161 161 161 161 161 161
140((9) -198 552 241 649 161 161 161 161 161 161 161 161 161
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TN 13-2232

(16)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

ASME B31.3-2016

Table A-1M Basic Allowable Stresses in Tension for Metals (Metric) (Cont'd)

Basic Allowable Stress, S, MPa, at Metal Temperature, °C [Notes (1) and (4b)]

I;‘;r: 275 300 325 350 375 400 425 450 475 500 525 550 575
112 188 183 179 176 173 170 168 167
113 188 183 179 176 173 170 168 167
114 202 197 192 188 184 180 176 176
115 194 188 184 180 177 175 174 173
116 197 193 190 188 186 184 182 180
117 207 207 207 207 207 207 206 206
118 230 230 230 230 230 230 229 229
119 234 234 234 234 234 234 234 234
120 234 234 234 234 234 233 231 230
121 169 165 163 161 159 157 156 155
122 43.2 43.2 43.1 42.9 42.6 42.1 41.5 40.7 33.1 27.4 22.8 18.7 15.6
123 43.2 43.2 43.1 42.9 42.6 42.1 41.5 40.7 33.1 27.4 22.8 18.7 15.6
124
126 68.9 68.9 68.9
127 115 115 113 110 108 105 104 102 100 98.6 97.1 95.9 91.8
128 115 115 113 110 108 105 104 102 100 98.7 97.1 96.1 94.1
129 115 115 113 110 108 105 104 102 100 98.6 97.1 95.9 91.8
130 115 115 113 110 108 105 104 102 100 98.7 97.1 96.1 94.1
131 90.4 90.4 90.4 90.4 89.8 89.0 88.0 79.7 59.9 55.2
132 90.4 90.4 90.4 90.4 89.8 89.0 88.0 79.7 59.9 55.2
133 115 115 115 115 115 115 115 115 115 84.8 58.4 39.7 27.0
134 151 148 146 143 141 138 136 136
135 151 148 146 143 141 138 136 136
136 138 138 138 138 138 138 138 138 138 138 138 136 107
137 138 138 138 138 138 138 138 138 138 138 138 136 107
138 161 161 161 161 161 160 157 156
139 161 161 161 161 161 160 157 156
140 161 161 161 161 161 161 161 161 161 84.8 58.4 39.7 27.0
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Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

ASME B31.3-2016

Table A-1M Basic Allowable Stresses in Tension for Metals (Metric) (Cont'd)

Basic Allowable Stress, S, MPa, at Metal Temperature, °C [Notes (1) and (4b)]

Line
No.

600

625

650

675

700

725

750

775

800

825

850

875

900

112
113
114
115
116
117
118
119
120

122
123

124

129
12.9

10.0
10.0

8.27
8.27

126
127
128
129
130
131
132

133
134
135
136
137

138
139
140

75.7
85.5
75.7
85.5

19.2

83.8

83.8

19.2

62.6
69.3
62.6
69.3

15.0

63.9

63.9

15.0

50.6
56.8
50.6
56.8

13.8

44.7

44.7

13.8

41.2
46.8
41.2
46.8

29.8
29.8
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33.6
38.6
33.6
38.6

15.5
15.5

27.7
31.5
27.7
31.5

11.7
11.7
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22.6
25.5
22.6
25.5

8.68
8.68

18.3
20.6
18.3
20.6

7.20
7.20

15.0
17.1
15.0
17.1

6.25
6.25

11.9
13.8
11.9
13.8

5.11
5.11

9.03
10.2
9.03
10.2

7.35
7.98
7.35
7.98

5.86
6.20
5.86
6.20
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ASME B31.3-2018

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable

Specified Stress, S, ksi, at Metal
Min. Temperature,
Strength, ksi °F [Note (1)]
Min.
Class/ Size P- Min. Temp.
Nominal Product Spec. Type/ UNS Condition/ Range, No. Temp., to
Composition Form No. Grade No. Temper in. (5) Notes °F (6) Tensile Yield 100 200 300 400 500 600
Nickel and Nickel Alloy — Plates and Sheets (4a)
57Ni-22Cr-14W-2Mo- B435 .. N06230 Sol. ann. All 43 .. -325 110 45 30.0 30.0 30.0 30.0 30.0 29.6
La
55Ni-21Cr-13.5Mo Sheet B575 .. N06022 Sol. ann. e 43 .. -325 100 45 30.0 30.0 30.0 30.0 29.0 27.6
58Ni-33Cr-8Mo B575 .. N06035 Sol. ann. All 43 .. -325 85 35 233 233 233 22.2 20.6 19.7
46Fe-24Ni-21Cr-6Mo- B688 .. N08367 Annealed >3/16 45 .. -325 95 45 30.0 30.0 29.9 28.6 27.7 26.2
Cu-N
46Fe-24Ni-21Cr-6Mo- B688 ... N08367 Annealed e 45 .. -325 100 45  30.0 30.0 30.0 29.6 27.7 26.2
Cu-N
59Ni-23Cr-16Mo B575 .. N06059 Sol. ann. All 43 .. -325 100 45 30.0 30.0 30.0 30.0 29.6 28.1
59Ni-23Cr-16Mo- B575 .. N06200 Sol. ann. All 43 .. -325 100 45 30.0 30.0 30.0 30.0 28.6 26.9
1.6Cu
62Ni-22Mo-15Cr B575 .. N10362 Sol. ann. All 43 .. -325 105 45 30.0 30.0 30.0 30.0 289 27.7
62Ni-28Mo-5Fe Plate B333 .. N10001 Sol. ann. 26 44 .. -325 100 45  30.0 30.0 30.0 30.0 30.0 30.0
<2,
62Ni-28Mo-5Fe Sheet B333 .. N10001 Sol. ann. e 44 .. -325 115 50 333 333 333 333 333 333
65Ni-28Mo-2Fe B333 .. N10665 Sol. ann. All 44 .. -325 110 51 34.0 340 34.0 34.0 34.0 34.0
65Ni-29.5Mo-2Fe-2Cr B333 .. N10675 Sol. ann. All 44 .. -325 110 51 340 340 34.0 34.0 34.0 34.0
33Cr-31Ni-32Fe- B625 .. R20033 Sol. ann. All 45 .. -325 109 55 363 309 281 26.1 24.7 238
1.5Mo-0.6Cu-N
Nickel and Nickel Alloy — Forgings and Fittings (4a)
99.0Ni-Low C B160 ... N02201 Annealed All 41 (9)(9a) -325 50 10 67 64 63 63 63 63
99.0Ni-Low C B366 ... N02201 Annealed All 41 (32)(74) -325 50 10 6.7 64 63 63 63 63
> 99.0Ni B366 ... N02200 Annealed All 41 (32)(74) -325 55 15 10.0 10.0 10.0 10.0 10.0 10.0
‘ 33Ni-42Fe-21Cr B564 ... N08810 Annealed 45 (9) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr-Al-Ti B564 ... N08811 Annealed 45 (9) -325 65 25 16.7 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr B366 ... N08810 Annealed All 45 (9)(74) -325 65 25 16.7 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr-Al-Ti B366 ... N08811 Annealed All 45 (9)(74) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
67Ni-30Cu B564 ... N04400 Annealed 42 (9) -325 70 25 167 14.6 13.6 13.2 13.1 13.1
67Ni-30Cu B366 ... N04400 Annealed All 42 (32)(74) -325 70 25 16.7 14.6 13.6 132 13.1 13.1
72Ni-15Cr-8Fe B366 ... N06600 Annealed All 43 (32)(74) -325 75 25 167 167 16.7 16.7 16.7 16.7
40Ni-29Cr-15Fe-5Mo B366 ... N06030 Sol. ann. All 45 (74) -325 85 35 233 233 233 23.2 22.1 21.3
40Ni-29Cr-15Fe-5Mo B462 .. N06030 Sol. ann. All 45 .. -325 85 35 233 233 233 23.2 22.1 21.3
33Ni-42Fe-21Cr B366 ... N08800 C.D. ann. All 45 (74) -325 75 30  20.0 20.0 20.0 20.0 20.0 20.0
33Ni-42Fe-21Cr B564 ... N08800 Annealed 45 (9) -325 75 30  20.0 20.0 20.0 20.0 20.0 20.0
35Ni-35Fe-20Cr-Cb B366 ... N08020 Annealed All 45 (74) -325 80 35 233 233 233 233 233 233
35Ni-35Fe-20Cr-Cb B462 .. N08020 Annealed 45 (9) -325 80 35 233 233 233 233 233 233
72Ni-15Cr-8Fe B564 ... N06600 Annealed All 43 (9) -325 80 35 233 233 233 233 233 233
42Ni-21.5Cr-3Mo- B366 ... N08825 C.D. ann. All 45 (74) -325 85 35 233 233 233 233 233 233
2.3Cu
42Ni-21.5Cr-3Mo- B564 ... N08825 Annealed 45 .. -325 85 35 233 233 233 233 233 233
2.3Cu
58Ni-29Cr-9Fe Forg. B564 .. N06690 Annealed All 43 (9) -325 85 35 233 233 233 233 233 233
|99.0Ni B564 N02200 Annealed All 41 (9) -325 55 15 100 10.0 10.0 10.0 10.0 10.0
222
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Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable Stress, S, ksi, at Metal Temperature, °F [Note (1)]

UNS
No. or Spec.
650 700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250 1,300 1,350 1,400 1,450 1,500 1,550 1,600 1,650 Grade No.

Nickel and Nickel Alloy — Plates and Sheets (4a) (Cont’d)
29.1 28.7 28.4 28.2 28.2 28.2 28.2 282 282 232 190 156 129 106 85 6.7 53 4.1 2.9 21 1.5 NO06230 B435

27.0 26.5 26.1 25.7 .. N06022 B575
19.4 19.2 19.0 188 .. N06035 B575

25.6 25.1 24.7 24.3 239 23.6 .. N08367 B688

25.6 25.1 24.7 24.3 239 23.6 .. N08367 B688

275 26.7 26.1 25.6 .. .. N06059 B575
26.2 25.7 25.4 25.2 .. .. N06200 B575

27.3 27.0 26.7 264 .. N10362 B575
30.0 30.0 30.0 29.8 .. N10001 B333

333 333 333 33.2 .. N10001 B333
34.0 34.0 34.0 34.0 .. N10665 B333
34.0 34.0 33.9 33.5 .. N10675 B333

23.5 23.1 229 226 .. . R20033 B625

Nickel and Nickel Alloy — Forgings and Fittings (4a)
62 62 61 60 58 45 37 3.0 24 20 1.5 1.2 . N02201 B160
62 62 61 60 58 45 37 3.0 24 20 1.5 1.2 N02201 B366

916.1 15.7 153 15.0 14.7 145 142 140 138 116 9.3 7.4 5.9 4.7 3.8 3.0 2.4 1.9 1.4 1.1 0.86 N08810 B564
16.1 15.7 153 15.0 14.7 145 142 140 138 129 104 8.3 6.7 54 43 3.4 2.7 2.2 1.6 1.2 091 N08811 B564
16.1 157 153 15.0 14.7 14.5 142 140 138 116 9.3 7.4 5.9 47 3.8 3.0 2.4 1.9 1.4 1.1 0.86 N08810 B366
16.1 15.7 153 15.0 14.7 14.5 142 14.0 138 129 104 8.3 6.7 54 43 3.4 2.7 2.2 1.6 1.2 091 N08811 B366

13.1 13.0 129 12.7 11.0 80 .. N04400 B564
13.1 13.0 129 12.7 11.0 8.0 .. N04400 B366

16.7 16.7 16.7 16.7 165 159 106 7.0 45 3.0 2.2 20 .. N06600 B366
20.9 20.5 20.1 19.7 .. N06030 B366
209 20.5 20.1 19.7 .. N06030 B462
20.0 20.0 20.0 20.0 20.0 20.0 20.0 199 17.0 13.0 9.8 6.6 4.2 20 16 1.1 1.0 08 .. N08800 B366
20.0 20.0 20.0 20.0 20.0 20.0 20.0 199 17.0 13.0 9.8 6.6 4.2 20 16 1.1 1.0 08 .. N08800 B564

23.3 233 232 22.7 .. N08020 B366
233 233 232 22.7 .. N08020 B462
233 233 233 233 233 16.0 106 7.0 45 3.0 2.2 20 .. N06600 B564

233 233 23.2 23.0 22.9 22.8 22.6 223 .. N08825 B366
233 233 23.2 23.0 229 22.8 22.6 223 .. N08825 B564

233 233 233 233 233 233 .. N06690 B564

.—| N02200 B564

223
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Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable

Specified Stress, S, ksi, at Metal
Min. Temperature,
Strength, ksi °F [Notes (1), (4a)]
Class/ Min. Min.
Condi- Size P- Tem- Temp.
Nominal Product Spec. Type/ UNS tion/ Range, No. p- to
Composition Form No. Grade No. Temper in. (5) Notes °F (6) Tensile Yield 100 200 300 400 500 600
Nickel and Nickel Alloy — Plates and Sheets (4a)
46Fe-24Ni-21Cr- B688 N08367 Annealed >3/16 45 -325 95 45 30.0 30.0 29.9 28.6 27.7 26.2
6Mo-Cu-N
46Fe-24Ni-21Cr- B688 N08367 Annealed <%, 45 -325 100 45 30.0 30.0 30.0 29.6 27.7 26.2
6Mo-Cu-N
59Ni-23Cr-16Mo B575 N06059 Sol. ann. All 43 -325 100 45 30.0 30.0 30.0 30.0 29.6 28.1
59Ni-23Cr-16Mo- B575 N06200 Sol. ann. All 43 -325 100 45 30.0 30.0 30.0 30.0 28.6 26.9
1.6Cu
62Ni-22Mo-15Cr B575 N10362 Sol. ann. All 43 -325 105 45  30.0 30.0 30.0 30.0 28.9 27.7
62Ni-28Mo-5Fe Plate B333 N10001 Sol. ann. > 44 -325 100 45 30.0 30.0 30.0 30.0 30.0 30.0
2%
62Ni-28Mo-5Fe Sheet B333 N10001 Sol. ann. e 44 -325 115 50 333 333 333 333 333 333
65Ni-28Mo-2Fe B333 N10665 Sol. ann. All 44 -325 110 51 34.0 34.0 34.0 34.0 34.0 34.0
65Ni-29.5Mo-2Fe-2Cr B333 N10675 Sol. ann. All 44 -325 110 51 34.0 34.0 34.0 34.0 34.0 34.0
33Cr-31Ni-32Fe- B625 R20033 Sol. ann. All 45 -325 109 55 363 309 281 26.1 24.7 238
1.5Mo-0.6Cu-N
Nickel and Nickel Alloy — Forgings and Fittings (4a)
99.0Ni-Low C B160 N02201 Annealed All 41 (9) -325 50 10 67 64 63 63 63 63
(9a)
99.0Ni-Low C B366 N02201 Annealed  All 41 (32) -325 50 10 67 64 63 63 63 63
(74)
99.0Ni B366 N02200 Annealed  All 41 (32) -325 55 15 10.0 10.0 10.0 10.0 10.0 10.0
9 (74)
33Ni-42Fe-21Cr B564 N08810 Annealed 45 (9) -325 65 25 16.7 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr-Al-Ti B564 N08811 Annealed 45 (9) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
33Ni-42Fe-21Cr B366 N08810 Annealed All 45 (9) -325 65 25 16.7 16.7 16.7 16.7 16.7 16.5
(74)
33Ni-42Fe-21Cr-Al-Ti B366 N08811 Annealed  All 45 (9) -325 65 25 167 16.7 16.7 16.7 16.7 16.5
749
67Ni-30Cu B564 N04400 Annealed 42 (9) -325 70 25 167 14.6 13.6 13.2 13.1 13.1
67Ni-30Cu B366 N04400 Annealed All 42 (32) -325 70 25 16.7 14.6 13.6 13.2 131 13.1
(74)
72Ni-15Cr-8Fe B366 N06600 Annealed  All 43 (32) -325 75 25 167 167 167 167 16.7 16.7
74)
40Ni-29Cr-15Fe-5Mo B366 N06030 Sol. ann. All 45 (74) -325 85 35 233 233 233 23.2 22.1 21.3
40Ni-29Cr-15Fe-5Mo B462 N06030 Sol. ann. All 45 .. -325 85 35 233 233 233 23.2 22.1 21.3
33Ni-42Fe-21Cr B366 N08800 C.D. ann. All 45 (74) -325 75 30 20.0 20.0 20.0 20.0 20.0 20.0
33Ni-42Fe-21Cr B564 N08800 Annealed 45 (9) -325 75 30 20.0 20.0 200 20.0 20.0 20.0
35Ni-35Fe-20Cr-Cb B366 N08020 Annealed  All 45 (74) -325 80 35 233 233 233 233 233 233
35Ni-35Fe-20Cr-Cb B462 N08020 Annealed 45 (9) -325 80 35 233 233 233 233 233 233
72Ni-15Cr-8Fe B564 N06600 Annealed All 43 (9) -325 80 35 233 233 233 233 233 233
42Ni-21.5Cr-3Mo- B366 N08825 C.D. ann. All 45 (74) -325 85 35 233 233 233 233 233 233
2.3Cu
42Ni-21.5Cr-3Mo- B564 N08825 Annealed 45 .. -325 85 35 233 233 233 233 233 233
2.3Cu
58Ni-29Cr-9Fe Forg. B564 N06690 Annealed  All 43 (9) -325 85 35 233 233 233 233 233 233
37Ni-33Fe-25Cr B366 N08120 Sol. ann. All 45 -325 90 40 26.7 267 26.7 26.7 25.1 24.4
|99,0Ni B564 N02200 Annealed All 41 (9) -325 55 15 10.0 10.0 10.0 10.0 10.0 10.0
224
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Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable Stress, S, ksi, at Metal Temperature, °F [Notes (1), (4a)]

UNS
No. or Spec.
650 700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250 1,300 1,350 1,400 1,450 1,500 1,550 1,600 1,650 Grade No.
Nickel and Nickel Alloy — Plates and Sheets (4a) (Cont'd)
25.6 25.1 24.7 24.3 239 23.6 N08367 B688
25.6 25.1 24.7 24.3 239 23.6 N08367 B688
27.5 26.7 26.1 25.6 N06059 B575
26.2 25.7 25.4 25.2 N06200 B575
27.3 27.0 26.7 26.4 N10362 B575
30.0 30.0 30.0 29.8 N10001 B333
333 333 333 33.2 N10001 B333
34.0 34.0 34.0 34.0 N10665 B333
34.0 34.0 33.9 33.5 N10675 B333
235 231 229 226 R20033 B625

Nickel and Nickel Alloy — Forgings and Fittings (4a)

62 62 61 60 58 45 37 30 24 20 15 12 N02201 B160
62 62 61 60 58 45 37 30 24 20 15 12 N02201 B366
N02200 B366
; 161 157 153 150 147 145 142 140 138 116 93 74 59 47 38 30 24 19 14 11 086 N08810 B564
161 157 153 150 147 145 142 140 138 129 104 83 67 54 43 34 27 22 16 12 091 NO08811 BS564
161 157 153 150 147 145 142 140 138 116 93 74 59 47 38 30 24 19 14 11 086 N08810 B366
161 157 153 150 147 145 142 140 138 129 104 83 67 54 43 34 27 22 16 12 091 N0881l B366
131 13.0 129 127 110 80 N04400 B564
131 13.0 129 127 110 80 N04400 B366
167 167 167 167 165 159 106 7.0 45 30 22 20 N06600 B366
20.9 20.5 20.1 19.7 N06030 B366
209 205 20.1 19.7 .. .. .. N06030 B462
200 200 200 200 200 200 200 199 170 130 98 66 42 20 16 11 10 08 N08800 B366
200 200 200 20.0 200 20.0 200 199 170 130 98 66 42 20 16 11 10 08 N08800 B564
233 233 232 22.7 N08020 B366
233 233 232 227 N08020 B462
233 233 233 233 233 160 106 70 45 30 22 20 N06600 B564
233 233 232 23.0 229 22.8 22.6 223 N08825 B366
233 233 232 23.0 229 22.8 226 223 N08825 BS564
233 233 233 233 233 233 N06690 B564
23.3 229 22.6 22.4 222 221 22.0 219 219 179 142 123 94 76 62 50 40 32 26 20 14 N08120 B366
_| N02200 B564
225
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