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‘4 . Meating of March 12, 1982 :
Approved by Council, June 17, 1982

This Case shall expire on June 17, 1985
unless previously annulled or reaffirmed.

Case N-248-2
WMMW!«MANFG.L!.!,M
MC Component Supports Fabricated without Welding
Saction 111, Division 1

Inquiry: Whot materials, in addition to those listed in
Tables 1-11.0, 1-12.0, and 1-13.0 of Appendix T of Sec-
tion [TI, Division 1, may be used for Class 1, 2, 3, or MC
component supports constructed (o the requirements of
Subsection NF when the items are fabricated withoul

welding’

Reply: It is the opinion of the Committee that the
additional materials, design stress intensity and allowable
stress values, the yield strength, and the ultimate tensile
strength values," listed in Tables 1, 2,3, 4, and 5 of this
Code Case may be used in the construction of Class 1, 2,
3, and MC component supports fabricated without weld-
ing for Section ITi, Division 1, in addition to those listed
in Table NF-2121 (a) - 1.

' The tabulated values of tensile strength and yield strength
are those which the Commitice believes wre suitable for use in
design caleulations required by Section III, Division 1. At the
temperatures above rocm temperature, the values of tensile
stength tend toward an average or expected value which may
be as much as 10% above the tenaile strength trend curves ad-
to the minimum apecified room temperature tenaie
At temaperatures above room temperature, the yield
slues correapond 1o the yield strength trend curve ad-
justed (o the mirimum room temperature yield
strength. Nammw:wnamyumwvw
ues correspond exactly to either “average” of “minioum,” &
these terma are applied to & statistical treatment of a homogene-
ous set of data.

Neither the ASME or ASTM Material Specifications nor the
rules of Section [11, Division 1, require elevated tempersture
testing for tensile or yield & of production. matenial for
use in Code components. llbn!m‘!hnlru\dudweh
resta, | performed, be compured with these tabulated tensile and
yleld strength «elues for ASME Code acceptance/rejection pur-
poses for matefisle 11 some elevated temperature test resulls on
production material appear lower than the tabulated values by &
large amount (more thaa the typical variability of material sug-
guating the possibility ol some error), further investigation by re-
test or other means should be conmdered.
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The following additional requirements shall apply:

(1) The requirements of Subsection NF shall be met
except as modified by this Case.

(2) Repair welding is not permitted cn carbon and
low alloy steels containing more than 0.35% carbon, nor
on precipitation hardened or age-hardened steels, noc on
the free machining steels permitted in (3) below, unless
permitted by the material specification. Weld repairs of
base material shall be made on annealed material and
such repaired material shall be reheat treated in accord-
ance with the material specification.

(3) When the Nominal Composition column refer-

ences AISI grades, only materials meeting the chemical
composition requirements of the specific AISI grades
listed shall be used, with the exception that 0.60% maxi-
mum silicon is permitted for castings. Free machioing
modifications of the specific ALSI grades list d may be
used at the same design stress intensities, allowable
stresses and yield strengths of the reference grades but
their use i# limited to 400°F (200°C) maximum temper-
ature.
(4) When the AST M specification referenced in
Tables 1 through 4 does not specify minimum tensile
and yield strengths, the values listed under the appropri-
ate columns shall be met by the matenal.

(5) The maximum measured ultimate tensile strength
(UTS) of the component support matenal should not ex-
ceed 170 ksi (117 MPa) in view of the susceptibility of
high-strength materials to brittlenese and stress corrosion
cracking. Certain applications may exist where a UTS
value of up to 190 ksi (131 MPa) could be considered ac-
ceptable for a material and, under this condition, the De-
sign Specification should specify impact testing for the
material. For these cases, it should be demonstrated by
the owner that (1) the impact test resuits for the mate
rial meet Code requirements and (2) the matenial is not
subject to stress corrosion cracking by virtue of the fact
that (a) & corrosive environment is not present and (b)
the component that contains the material has easantially
no residual stresses or assembly stresses, and it does not
experience [requent sustzined loads in service.
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(6) Materials in Tables 1 through 4 whose nominal
composition is referenced as an AISI composition may
be accepted as satisfyir | the requirements of the ASTM
specification provided t e chemical requirements of the
AISI specification are within the specified range of the
designated ASTM specification, and certification of the
material shall be in accordance with the requirements of
NCA-3867.4(¢) or (). The term “each piece of stock
material” in NCA-3867.4(¢) may be taken to refer to

SUPP, 12 ~ NC

/. = CASES OF ASME BOILER AND PRESSURE VESSEL CODE

that portion of the material of the same heat and lot
which has traceability established by the Manufacturer
through his program. Where Certificates of Compliance
are acceptable under Subsection NF, testing of each
pi=ce is not required.

(7) The material shall be furnished with the require-
ments of NF-2600.

(8) This Case and revision number shall be listed on
the applicable documentation accompanying shipment.

b
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TABLE 1
Design Strass intensity Val -.S..MFWHMWMQ-O-iM“MTmM&M

———— =

Min
Min. LBtmasts Design Stress Intemsity, ksi (maltiply by 1000 to obtain psi
Type Yiebd Teonsila for metal temparatures, * F, not (0 exceed
Noowagh Product Specifica- or Swrength, Strangth, i '
Compasinas Form tonNo. Grade Cam  Notes® ksl ki 100 200 300 400 SO0 600 850 700 750 800 ~
Carbon Seanaly 2 +
ALSE 1003, 1015CW ‘
1016, 2020 Bar 418879 3|oucw - 4 40 60 200 209 200 200 - - - - - _ o
1020CW
AISI 1045 Bar AlDE.79  1045CW - . 100 120 400 469 400 00 - - - E )
AIS] 1058 Bar AlB79  1050CW - - 125 140 467 46 467 467 - R o I o
AISI 1117 Bar AlDB79 1117 ’ r 60 N BB W - e w - =
AISI 1344 Bar ALGBTO 1144 “ - 100 115 383 383 383 383 - - - - . _ ;
AISI 1204 Bar AlOB.79 1214 - - 55 S NI VI BT R? - - =« = o = =
AISI 1015 Tube ASI380  1015CW - 4 55 8 BB BT BY - - = = ' = = ® .
AISI 1020 Tube ASI380 [1020CW - * 60 7 233 233 233 233 - - - ae é
AISI 1025, 1025CW
ek Tube Asizgs OB - 5 65 7S 250 250 250 250 - - - - - &
ALS] 1018, ‘ imscwl - - >
1020, Tube As1980 Sr020cw( - 4 60 W BN - s e w e 35
1022 1022C%) - = et
AIS] 1025, 1025w} - 35 & _
et Tube Asisse 3RO T ” 65 75 250 250 250 250 - - - - g
Low Alloy Steels S
AIST 4130, 4140, 10585 - 32 8s 105 350 350 350 350 250 350 350 350 - - "
4320, Casting  Al4880 {12095 - n 95 120 400 400 400 400 469 400 400 40¢ - <
célu 150125 - 125 150 500 SP0 500 506 500 300 500 500 - - g
AIS] 4140, Tube AS1980  4140SR} - o ;
— el umf " i 100 120 400 400 400 400 - - - - _  _ ]
SNiCr Mo-V Fomging  AST9-77  12a - - 140 150 500 495 480 470 470 470 460 440 - Q
X 6.13 75 100 333 333 333 333 333 333 333 333 - ]
691,12 20 105 350 350 350 350 350 350 350 350 -
AIS] 4140, 613 85 110 367 367 36.7 367 36.7 367 367 367 - -
4340 Forging  A688.7% . L { 6912 95 115 383 333 383 383 383 383 383 383 - 0
6.9.11 10§ 125  4L7 41.7 407 417 407 4L7 407 407 - - »
.13 110 135 450 450 450 450 450 450 450 450 - “»
M {6912 1S5 140 467 4.7 467 467 46.7 46.7 467 467 i -
6,911 120 145 483 483 483 483 483 483 483 483 - ~~
6,13 130 1606 533 533 533 533 533 533 533 S33 - "
AISI 4340 Forging  A668.79 - N }69.12 135 165 550 550 550 550 S50 S50 S50 550 - y g
6,911 140 170 567 56.7 567 567 567 56.7 567 567 - - i
oy irpee S i P N F
*Notes follow Table 5 b ¢
: ~p ®
R
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TABLE 1 [Continues)

Dusign Strass Intensity Veluss, S . for Ferrous Stesls and

Nomios Product
Compositon Form
High Alloy Swsels
Pracipiistion Hardened Steels
20M-15Cr-2Th Bar
Copper sad Copper Alloys
Alum. Bronze Har

Specih 5
7 tion No.

Type

or

A453.80

SB-150

A B

31

4
]
2
19

mmum1m~uth:m

Mm Ul tamess Design Strers |atensity, ksi (multiply by 1000 1o e’rtain pel)

e e eeat—

433

¥ sebd Tersile for matal tamparatuces, * F, not 10 sxceed
Streagth, Strergth, — 3 .

kel sl 100 200 300 _ 400 SO0 600 “. 700 "0 800
85 130 433 433 433 433 433 43 )

45 o0 300 258 240 237 - -

45 85 283 258 240 237 -

42 80 26.7 240 224 221 -

35 75 233 200 187 185 - .

- e
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TABLE 2
mu—mshv—-uum—&pbu—xxumhuummm

N
L Howeee Algueaive Sirmm Ve om pu  mel ey by 1000 o abiar ou
Type ¥ bt Tormae fa metel trmsperacures, *F ot tu e owed
Norvoad Prosact Speifen o Savageh,  Sosagih, o S
Comoan mas Form  tonNe  Gede  Clm  Mows® - ke 0 200 0 40 SO0 SO0 S50 00 TS0 W0
Cawos Steals
1815Cw &
AN 1S .
1018, 1030 o Ales e }:au:f - e @ & 156 15e 1S 150 - - - - - i
IS IeNS Sat AT leescw - L0 120 3¢ 30 MO M6 - - - - - . s
A 1650 Sar AMSTY  jesecw - 128 40 35¢ 356 3¢ se - - -
AISI 1LY Bae AlST™ 1117 - - o0 ™ I17S 1S IS S - - - - -
ATSE 1144 Bas AE™ 114 - e IS B0 N8 M8 WP - - - = Fada
AISI 1214 Bes AlGSTe 1214 - - s 6 163 W3 NI B - - - - - -
2308 Tebe ASISS®  1MISCW - . 58 S NN NE NS = = e e et
AN e Tube ASISS®  leamw - . o I T T
AISI ez, . eS0w) IR 5 o =
T Tubde ASI3 80 iuu s s TS I88 188 188 138 3 .
2 AN NN ‘. 2
1420 Tuize AS19.80 {m-a} - . 00 B I - e = whos -
a2 1020w g
AIST eas. 1850w
ds Tube ASIe S0 ;Im‘l - 1S as - NN B -~ e - - 2
Low Aoy Sowets :
R —T (resss = = 8 165 263 203 23 B3 W3 BI X3 B - -
120, 4340 * Castig  Al4S80 (12095 ' ) 4 12 M0 MNeé e M0 300 N0 N0 N0 -
158125 128 IS8 3TS 3TS 37TS TS 7S 3TS 1S IS - s
ARSI 4140 Tube ASISS0  <148SR
ALSE 4142 Tebe ASIS® 435K o 100 N Nt BB W - - e o
SNCr Mo ¥ Fogy ASTRTT 1 - - 140 IS8 37S 37T) M@ 5] 3S) 3] M5 N - - §
' a1 ™ 0 250 250 250 2150 250 N0 250 Xe - -
a%1L,13 = WS 283 23 33 M3 M3 B3 NI B . -
a3 s 110 275 TS IS TS 1S 1S IS :: i o
o0 ASS , Ly s $s 115 288 288 285 M8 M8 25 88 -
WO boghe "™ A%l es 1253 313 313 N3 N3 NI NS NIy NI - - :
ol e 135 X35 338 538 334 334 338 338 38 - -
Mool s 140 350 350 350 350 354 350 350 359 :
911 1 145 33 383 33 33 33 B3 33 %3 P - -
i 130 160 400 A0 M0 W00 00 W0 W e - - °
AISE 4340 Fouing  AGSE 94 . N etz ass 165 413 413 413 41 @3 a3 QY @8 - - Z 3
- - - B N T T ITM 435 425 435 415 425 438 435 435 - - ll) -
e R .- > 23 @5 as as — 5
: 2e
; vp ¥
. N D
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TABLE 2 (Continued)
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Allowable Strass Valuss, S, for Ferrous Stesl snd Copper Alioys for Classss 2, 3, snd MC Plate and Shell Type Componest Supports

Aogamt

.
-

Min. Ultimew Allowable Strese Valums ksl (muRiply by 1000 10 obtain pai)

Type Yisld Termite for metal temperstures, °F, not to excesd
Nomios Product Speciiics- or Svength, Buength,

High Alloy Stesls
Precipitation Hardoned Stesh
268 15Cr-21 Bar A45380 660 A 3 8s 130 325 325 325 225 325 325 325 320 - -
Copper and Copper Allays

7 4 90 225 2:3 220 21.2 - - we - = -

] 45 B85 213 211 208 200 - - - - o o
Ao B i e - - 2 @ B0 200 199 196 189 - - - _ _  _
e b s mes L » 10 35 e 188 186 184 177 - -— = - -
*Notes follow Tabie 5.
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TABLES

Vlddwv*o.srluMNMMMMMO—I.L&“ELMMWM

Min.

Yield Strength Veluee, kei
lmwiltiply by 1000 te obtain pel)

Type Yield Tensile for owetal temperatures, * F, not 10 excoed
Nown iwd Product Specifica or 4
P ki P— Soafe. Omde Clam fow® ksl ki 100 200 300 400 500 600 650 700 760 800
Carbon Seanls
AIST 1015, o1scw) - -
1o, Bar A8 D101 L 4 40 S B0 MSWAMNE - - - = ="a
1020 ) ¥ 2
AISI 1045 Bar AOB79  1045CW - - 100 120 1000 912 884 856 Lo T
AISI 1050 Bar ANBTS  1050CW - - 125 140 1250114011051070 - — ol LU
AISIN117 Bar ALY 1117 « — 0 70 600 547 530 514 LR T
AIST 1144 Bar A0B79 1144 _ - 100 115 1000 912 884 856 - - - — — -
b Bar ABTS 1214 5 . 55 65 550 502 466 471 it S o
Wie  A28.77 ¢ N " 250 270 2500 220.5 202.5 187.5 o R DR PR
AISI1038, 1541 Bar, Bkt A325.80a 1 - 1 81 05 D IS TR v e | e
AISI 1015 Tube  ASI380 10ISCW - . s5 65 S50 502 486 471 - - -, - - =
Ag;g:' Tube  ASI380  1020CW - ‘ 60 70 600 547 530 SI4 - - - - — -
A 102
=1 Tube  AS1380 ,nox, s 65 75 650 593 578 586 - - - -
AIS1 1018, 101 b <3
1020, Tube  AS519-80 {umcv} v . 60 600 547 530 S1é - - - - ~ =
1022 w2zcw)  — N
AISE 1028, 1025CW e 5
e Tube  AS19.80 imm 3.5 65 75 650 593 575 556 = i
11038, : 1 50 85 500 456 443 429 404 370 SR
1040 Fogleg  AS2)-% CC hais s 90 550 502 486 471 445 0.7 399 396 - -
B 6 30 60 300 273 266 257 245 222 28 216 - -
AIST 1035 Foging  AG6B-T9s - {c 6 33 66 330 301 292 283 265 244 241 238 -
S D 6 s T 375 342 33 31 3 17 ;2 w8 - -
511095, . 61213 50 85 500 45 129 404 37 9 - —
1040, 1043 Foig AT * F 6911 55 00 550 502 486 471 44F 407 399 396 -  —
Low Alloy Setesls
AISI 4130, 10585 - 32 85 105 850 825 792 748 710 705 705 705 - —
4140, 4330,  Casting  Al4880 112095 - 3 95 120 950 921 685 835 793 789 789 789 - -
4340 150125 - . 125 150 1250 1211 116.5 110.0 1043 1039 1039 1039 - -
AISI 4150 Bar A32280 4150 o - 100 115 1000 935 902 878 851 8.4 789 WO -
AISI 4139, 24 9 110 900 841 BL3 790 766 733 710 684 — —
ey Y s 80 105 800 748 723 703 681 651 631 600 - -
o Bas A6 = BB {26 75 100 750 70! §27 658 638 61O 501 570 - -
s 12 7s 95 750 701 617 658 638 610 591 570 - -
7 65 90 650 607 566 571 553 529 512 494 - -

o AR

o

‘l:Aénﬁ .".u\ S

3000 12SSIA JUNSS3Ud ANY HITIO8 ARSY 40 SASYD

(2}l
»
N Y
Bl
~
°
F2
5 &
N



TABLE 3 (Coutinues
v-us::mms,,k-ﬁomnmu&mutmhcu— 1.2, 3, and MC Linear Type Component Supports

Z-6YT°N

(penujsues) ggvd

Yisid Srength Vahssa, kel
(muitiply by 1000 to obtain pei)
for wwtal semperstures, °F, not te sxcesd

Min.
Min.  Ultimats
Y iokd Teansdie

Stength, Strength,
k. hsd 1080 200 300

Type
Prodct  Specifice -
¥ orm tienNo. Grade Clams Notas®

4 Gon | g
o ormag 2 adinn

Low Alioy Sxamie (Coar'd)

AISI 4130,
4140 4143, Bar
4320 4380

AlST 4130,
4140, 4148,
4320, 4340

INLCr Mo ¥

AISI 4540,
4142

SNi-Cr Mo ¥
AISI 4140,
1340

AIS] 4135,
4140, 4335,
4340

ALSI 4140,
4340, 4135,
4335

AIST 4340

AdTL .27

A519-80
AS19.80
AST9.T7

A668-Th

A668.79,

AGG8-7%

A668 79»

41408
4i42S8R
12a

S

L

=
=
-

2
3
-
S
6
7
B
9

24
25
26
12
27
24
25
2%
12

21
21
21
21
2
21
2]
21

6,13.20

110
105
95
as
80
130
120

105
100
as

9.

105
115
125
135
145

100

78

59111220 80

69,1220
691128

{ 613120

85
9s
105
110

69,1220

{ 6,13,20

69,1120
©91220

{ 61320

120
130
135

691120

994
%48
854

1100 1029
1050 981
956 885
85 795 768
800 748 723
130.0 1215 117.2
1200 1121 108 4
1100 1029 994
1050 981 948
1000 935 9%0.2
850 801 775
950 895 866
1050 990 958
1150 103.4 1049
1250 1178 1140
1350 1271 123.0
1450 1366 1322
1550 1460 1412

100.0 935 90.2

1400 1386 134.0
750 M. 677
800 748 723
850 75 78
950 885 854

1050 981 948

1100 1029 994

1150 1075 1038

1200 1121 108.4 1052 102,

1300 1215 1172
1350 126.1 1219

691

65.1
114.1 110.7 105.7
105.2 1021 976
%.6 936 895
922 894 !
878 851
5.8 746
84.7 834 d
93.7 921 X
1026 1009 992
1115 109.7 1078
1203 1183 116.2
129.3 1271 1249
1381 136.0 1335

878 - -

1295 127.7 126.3
658 638 61.0
703 681 651
746 724 691
830 BO6 770
922 894 855
%6 936 895
101.0 980 936
976
1141 110.7 1057
1185 1150 1099

1400 131.0 1263 123.0 119.1 114.0

829
746
67.0
63.1
1025
94.6
86.8
829
749
722
80.7
89.2
97.7
106.2
1148
123.2
1318

1235
390
63.1
679
4.6
829
868
90.7
916
1025
106.5 102.7
1104 1063

3000 T38SIA 3UNSSTWd ANY ¥TTI0E AWSY 40 SISYD
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TABLE 3 (Continued)
Yiedd Strength Values, S bvfmo-hnh-d&w.quﬂuﬂ-l 2.3 “EU-Tmmm
Min Yield Swrength Values, kel
Min. Ultimsts (ﬂuﬂlﬂyhlm!o“ﬂl
Type Yield Tersils Ou--n-—-n-.'r not te exceed
Nomasd Product Specifica or Strength,
Cormpon| thass Form tlonNo. Grede Class  Notss* ksi () 1@”.’““““‘““7““
High ABoy Saaadn
M~ rtenartic §wsiess Stests
22 28 210 275 2100 2100 19(19 le - - - - - -
it " R 192229 275 s 2750 - g
13Cr Har AS82 80 416
mwa—u
26Ni-15Ce-27y 3 85 130 850 825 810 810 "0 810 81.0 llb 8Lo llO
Bu,hq, SA mlso - 105 135 1050 971 930 898 470 847 836 ~
17Cr 4Ni4Cu Plate, Shel}{ } 630 {mwo - 115 140 1150 1063 1019 983 952 928 915 - - -
mm - 125 145 1250 1156 116.7 1069 1035 1089 95 _  _ -
19Cr-1%0 W ﬂue Sheet  A457-71 - 99 125 9.0 et - -
13Cr5N;i- 30y Bar, Forg.  A564-80 )LH]I - - 145 158 1450 l“. I”.? 1258 lll.? 117.2 n.u 1139 - -
(H1025)
15Cr-SN-3Cu Bar, Forg  AS6480a XMI2 - - 125 145 1250 117.1 1126 108.3 1048 101.0 995 972 - -
(H107%)
13Cs 8N4 2Mo Bar Yorg  AS6480« XMI3 30 165 175 1650 154.6 uls 14.30 l!&l 1330 lSl 1 184 - -
SONI1 7CrMoCh Plate, Sheet  B670.78 - 16 150 180 1500 - - -
Stainiees Steels
M3 wee  Assosne B - “ 100 125 1000 833 750 600 - - . _ _
17Cr4Ns6Mn  Plate, Sheet A412.80 201 - 17 110 150 iloes - - - - - - - - -
ZHCr-6Ni8Mn  Sheet, Strip  A24080b XM17 - - 60 100 600 - - s - - = - .
20Cr HNi-8Mn Plate A24080p XM17 - 50 96 560 - - - - - -
18Cr 8N} Bar ASB280 303 18,23
18Cr BN Se Bar AS82.80 303Se n ‘ 30 75 308 250 225 207 194 182 179 177 173 160
Copper end Coppes Alloys
7.8 25 55 250 - - - - = - - g
CaZnPb Bar B16 481 350 - > 2 4 200 _ o - ‘- - N - - =
Cudulb Forging Bl124 85 nr - 18 50 180 163 149 142 - - - - - -
7 45 % 450 387 360 356 - - = - - -
8 45 85 450 387 %0 356 - - - - - -
Alum. Bronze Bar SB-150 642 - 2 2 20 420 361 336 132 _ _ il i 1. N
10 s 75 350 301 280 277 - - - - - -
*Notes follow Takde 5.
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TABLE A

Vield Strength Valum, S, for Bolting Materisks for Classes 1, 2, 3, and MC Supports

1BCr 8N Se

*Notes follow T %de §.

()

Min. Yield Strength Valuss, ksi
Min.  Ultimete (mailtiply by 1000 %o chtain pal)
Type e Tensils for metel tamperstuses, °F, net to axcesd
Nominad Specification or Strength, Strength,
Compositina Ne. Geade  Class Notss®  jeai ksl 100 200 300 400 SO0 660 650 700 7SO 800
Carbon Steels
CMn SA-36 - - 34 36 58 60 328 319 308 291 266 261 259 -
AISI 1038, 1541  A325 1 - 1 8 105 318 739 716 693 - - = - -
AISI 1045 AlOB79  1045CW - 100 120 1000 912 884 856 T - " - -
AISI 1050 AlOBET9  10S0CW - a 125 140 1250 1140 1105 1670 - - - - "
ALSI 1141 A8.79 1141 ’ 37
AISI 1144 AO879 1144 - n} 81 105 B10 739 716 693 - - - - - -
AIST 1214 AIOB79 1214 - 37
AISI 1144 ALOB79 1144 - 37 108 125 1050 958 928 898 - " - - b =
SA-194  2M 3 3% = - 3 - - = ” -
A307.80 A - &2 % 60 360 328 319 308 291 26 261 259 _ -
39, 42 92 120 920 839 813 78S - et - o -
SA449 & {w.c { a1 WS 810 739 716 698 = o o - -
41,42 58 90 580 529 513 497 - - - - - -
. 1035
AlSi 1033, AS7T480 1040 = & 135 170 1350 1281 1193 156 - o PREE =t
1040, 1541 e
Lo-NI.;M E
AISI 4037, L7A '
gy R sa320 [T - - 105 125 1050 988 941 915 = =
“‘f";':;'“ A490.80s = - a 130 150 1300 1215 1172 1141 1107 1057 1025 9a8
AISE 4137,
uw.uu.} A57480 - . s 135 170 1350 1262 1217 1185 1150 1098 1064 1026 =
4037, 4042
Precipitation Herdened Stesls
260 15Cr2T  A4S380 660 A 3 as 130 850 825 810 MO 810 B0 B0 £10 B8O 810
13Cs8Ni2Mo  AS6480: XM.13 - 30 165 175 1650 1546 1485 1430 1381 1333 1311 1284 - -
Austeni tic Stainies Steel
18Cr8N.S - B8b 1
SA-320 ’..“ X ‘i L 30 7% 300 250 225 207 - - - - i

2000 T35SI FUNSSIUJ UNY ¥I'LOE IWSY 40 SISYD
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TABLE S

Uttienats Tousile Stress Values, S, . for Ferrous Stesls sed Coppor Alloys fer Cumess 1, 2, 3, snd MC Linssr Type Compenent Supports
G—1M.M~u‘rypw&mdﬁnmm'ﬂhl I,J.uudxm

Mo Uittimeate Tensile Stress Valum, s
Min Uit imete {multiply by 1000 w obtain pel)
htmdmv..'F not to excesd

Specifica b - . S g ———

AISI 1015 A108-79 1015CW
1018, A108.79 1018CW 600 600 600 6090

1020 A108-79 1020CW
AISE 1043 AN08-79 1045CW 120.0 1200 1200 1209
AXSi 1050 Al10879 HSOCW - 140.0 140.0 1400 1400
AISE 11T Al108-79 1117 - 700 700 700 70.0
AISE 1144 A108-79 1144 - 115.0 115.0 1150 115.0
AISE 1214 A108-79 1214 - 650 650 650 650
[ A228-7T7 Cc - 270.0 270.0 270.0 270.0
AIST1 1015 A513.80 1015CW b 650 650 650 650
AlSI 1020 AS513.80 700 700 700 700

AISI 1025, 1026 AS1380 g - 750 730 750 750

Y

AISI 1025, 1026 AS1980 v e ] ” 750 750 750 750

; y 850 850 850 850
AISI 1035, 1040 AS521-7% - 90.0 900 900 900

600 600 600 60.0

AIST 1035 : A668-798 : 660 660 660 66.0
750 750 750 TS0 - - - -
AISI1035,1040, : 850 850 850 850 -
1045 AMSS-TSe : 200 900 900 9.0 -

Low Alloy Stesks

300D T3SSAA THNSSTUL ANY HATIOE FWSY 40 SASYD

AIS] 4130, 4040 10585 105.0 105.0 105.0 105.0 105.0 1050 105. 1050
4330 4340 Al4880 120.95 120.0 120.0 120.0 120.0 120.0 120.0 120.0 120.0

s g 150125 : 150.0 150.0 150.0 150.0 150.0 150.0 150.0 150.8

9C . -1Mo ¥ SA217 ciz - 50 90.0 900 900 906 900 9.0 %0 968
AlS) 4150 A322 80 4150 115 1150 115.0 1150 1150 1150 115.0 115.0 115.8
AlIS1 4320, 110 1100 1160 110.0 110.0 110.¢ 110.0 110.0 110.0
4130, 105 105.0 105.0 105.0 105.0 105.0 105.0 1050 105.0

4144, A434.7% - 100 100.0 100.0 }00.0 100.0 100.0 100.0 100.0 100.0

4145 430 9 950 950 950 950 950 950 950 950

4340, 8620 %0 900 900 90.0 900 %00 %0 %00 %0

(penujiues) asv)d
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TABLE 5 (Contnued)

Ultimate Tensile Strews Values, S, for Farvous Steek and

Class 1 Flate and Shall Type Component

Copper Aliays for Classes 1, 2, 3. snd MC Linssr Type Component Sepports
Supports, and for Boking Materiais for Clossas 1, 2, A, snd MC Componants

Min. Ultimete Yonalle Strase Vahsss, kst
Min.  Ulimete {reuitiply by 1000 1o obtain pei)
Type Y rmied T snase for metsl temperatures, *F, net 10 exceed
Nomined Product Specifica- or Strength, Strength, g
Compasition Form tionNo. Grade Clam Notes® ksl ksi 100 200 300 408 500 $00 650 700 750 800
High Alloy Stesls
Martensitic _ - 1= - _ s
e e we . fpe o m mmmememe - - - o -
13Cs Bar ASB280 416 Z
130 Se Bar ASS208  416Se i 5 bt - e = s oAl
Preciprtation Hesdened Steeds !
26Ni-15Cr 2T Bar A4S380 660 A n 85 130 130.0 130.0 1300 130.0 139.0 130.0 130.0 130.0 136.0 128.8
19CrINIMoW  Plate, Sheet Am‘n 6s1 - - % 125 250 -
H1150 105 135 1350 135.0 1350 1314 128.5 126.7 1256 12441208 1101
17C:4Ni 4Cu {M Shm}’ A6os 79| 630 { Hiloe  _ { 115 140 1400 140.0 1400 136.3 1332 1314 130.5 1291 1263 1214
H1075 125 145 1450 145.0 1450 141.1 138.0 1361 134 9 133.7130.6 126.8
XM12 - 145 155 1550 1550 1550 150.0 145.4 1415 139.3 136.7 . -
I1SCrSNi3Ca  Bar, Forg.  AS64.80s %“:"
anietn - 125 145 14591450 1450 1404 1361 1324 1303 1279 -
13GaNHMo  Bar, Forg.  ASO480a  XMI3 . = 165 175 1750 175.0 1750 1748 1694 164.6 1613 1569 —  _
SONS17CeMoLh Plate, Sheet  B670.78 - » 150 180 1800
Bolting Matarids
Carbon Stesds
CM» Bar SA-36 - M 36 S8 580 S8O S8O S8 - _ o P
AISE 1045 - AlOB79  1045CW - - 100 120 1200120012001200 - - - _  _
AISI 1050 AlOBT9  10S0CW . 125 140 1400 140014001430 - - - . _  _
AISI 1141 . AI879 1141
AIST 1144 ! A108.79 u«} . - 81 105 1650 1050 1050 105.0 ey T
AISI 1214 > AlOBTY 1214
AIST 1144 — Al08.79 1144 . - 108 125 1250 1250 1250 1250 S
AISI 1030, - 92 120 1200 1200 120.0 120.0 1260 120.0 1200 1200 _
1035, 1040, - SA449 - . e {n 105 1050 1050 1050 1050 105.0 105.0 1050 1050 - -
1045, 1050 - 58 9 900 9.0 900 9.0 900 %0 %00 %0 -
AISI 1035, i AS4.77 1035 - o 135 170 170.0 170.0 170.0 170.0
1040, 1541 1040
1541
- SAI94  2H a = E ~ 10501058 100105 - - _ _ _ _
o, A307.80 A - b 36 60 600 608 600 600 - .  _ L e
- SA 325 - n - 8 W05 10501050 1650105¢ - - - _  _
AISI 1038, 1541 Bar, Bolt A3 800 1 ’ 1 81 105 10501050 10503050 - - - - _
ALS] 4037, < 310 L7A
157 4358 ,_ S = - 108 125 1250 12501:50135::::::::::::: ~ T
: - 109 125 1250 1250 125.0 1250 125.0 125. =" =
ARan.ae - e K " ’” 115 11501150 1150 1150 1150 1150 115.0 1150 _  _
- SA3S4 LD - F 130 150 150.0 1500 150.0 150.0 150.0 150.0 150.0 1500 -  _

3000 TASSIA IUNESIYd ANY HZTI08 AWSY 40 SASYD
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TABLE S (Continued) 3
llt!mn-TMOI!-V-hqs,,hcFarmMﬁmwhhl.l.lﬂmLMTm Supports 3
cu-lHmm&uleMMuhHﬂthd—nl.zlﬁﬂccm '.’
Min. uumr-mm-v*-.u \5
Min.  Utimate Imultiply by 1000 te ebtein pei]
Type Y latcd Tormite h-um‘r not to sxessd
Product Specifica- o Berangth,  Serengwh, — —— E
_WonNe. Grede Clm Mot  p ol 1umm41_!omlnh_m1!_g
9'
A490.80; - - - 130 150 150.0 150.0 150.0 150.0 156.0 150.0 15001500 . _ E
A574.80 - o = 135 170 1700 170.0 170.0 170.0 1700 1700170010 _  _ =
©
SA 540 B21,B22, 1 = 150 165 1650 165.0 165.0 165.0 165.0 165.0 1650 1650 _ E
B23.R24
SA 540 R21,822, 2 K 140 155 1550 1550 155.0 155.0 1550 155.0 1550 1550 - _ 2
D23 124
SA-540 B21B22, 3 - 130 145 1450 1450 145.0 145.0 143.0 145.0 1450 1450 . _ ;
B23.B24
SA 540 B21.B22, 4 - 120 135 13501350 1350 135.0 1350 1350 13501350 . _ E
B23.B24 ]
SA 540 B21B22, 5 - 100 H5 1150 1150 1150 115.0 115.0 1150 msenso - _ 4
B23.B2% <
SA 540 B21822, 5 - 105 120 12001200 1200 120.0 1200 1200 1200 1200 =  _ g
B23 B4
AS64.30a  XM.13 : - 165 175 1750 1750 175.0 174.8 169.4 164.6 16131569 _
SA-320 B8F 1 :
’suzo 4 u‘ i % TS 730 700 660 640 - . L g
21681 360 - - ' 35 . - . . L -
zososo.o-—-_---_-u
Bi2481 377 - - 18 S0 500 455 €00 340 e e DG
45 90 900 894 881 849 e Tl
45 85 850 844 932 801 - _ - - ° -
B - - 2 0 800 74 783 754 - _ ")
85 75 BeMSBENY - _ _ T - -
SB-564 9237 - - 12 3 300 268 248 us - - - - -

|
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TARLE B {Continued?

This material m2y be made fromm ASTM A 546-77.

Over 1 in. to 2 in. ind.

These materials are fanited far use only for component standard supports.
Max. BHN 215.

Max. BHN 225.

For each forging 250 1b net weight and less, the marking requirements of A 668-7% shall be wet by » suitsble code or symbal identified by the Materisl Mumndae-
tunhhh&rﬁﬁatrof&mphmtm&rﬁdﬂﬂuﬁl'l’mlepﬂ.lhhudm.hdrqﬁtncntuykpﬁcﬂndoﬂyon&etn‘:mupdm.

% tn. and ander.

Over % in. to 1 in. indl

By agrecment betweena Purchnser and Material lhmlfmu.Mmuuﬂo—ykmuﬂh&elmr.tdﬁdm&mht.ﬁwauﬂmid-
muum yield strength values given in this table

Over 2 in. lo 3 in. ind.

. 4 in and under,

Over 4in to 7 in. ind
Over 7 in. to 10 In. ind.
“hmtﬂ’hl-aybe-ltdndyhﬁ..ﬂyw:»uaﬁou.ﬂ-&ﬂm”&ltfholhmmm-ffcﬁdul-nthaoﬂhcem!

smpport.

Sohﬂnnhul-uuted((otmm‘hM-de:.nﬂeMblﬂkﬂ.y&l‘MhW“}.
Soh&:dhntmtdndl\dcud(lm'l'las hr, furmace cooled to 1150°F, held to a total of 18 he, air cooled).
Half hard.

Hot rolled.

Hot finished, heat treated.

E4340H may be used, with the molybdenum range inereased, by agreement to 0.40% max.

The mintmum specified yiekd strength shall be taken at 0.2% offset.

This material may be used only in fully constrained such a3 valve dise or flow restrictor balls or mechsnical snubber parts such as geary so that fallare
olmrm‘mmmuﬂmhfuﬁud‘hlm%“mﬂﬂlo 04 5.

For bar sives under % in. nominal size, this materia! may ke ordered to A 581.79.

1% in. and under.

Over 1% in. to 2% in. ind.

Over 2% in. to 4 in. inel.

Over 7 in. to 9% In. inel.

Austenitize 1850°F to 1950° F, oil quench, temper at 700°F min.

Austenitize 1850°F to 1950°F, oil quench, tesmper at 600°F min.

A 564 Type XM-13 shall be modified o that age hardening trestment shall be 1050°F only.

For mle-th-t%hh&m&t.vthISS?ﬂ—thﬂﬁuMMMvﬁ-&omhMMhullunhﬂumM
in & yacuum at 1650°F for 30 minutes snd 0il quenched snd aged st 1325°F for % to 1% hours and sir cooled.

The Elongation and RdmofAmmmlaMlehm.l“n‘mm.
The Elongation and Rd-mdAmeaGfdeIMSuyhcw.llidtsﬂw.
Threaded rods only.

Minimum Tempering Temperature shall be 850°F.

No yield or tensile strength specified. Assume to be the same as A 325802 Type 1 bolts for nut desigm calculations.

3 in. maximum diameter, cold drawn and tempered.

10 in. maximum dimmeter.

Yin to 1l in incl.

Over 1 in. to 1% in ind.

Over 1% in. to 3 in. ind.

Nuts may be s listed in ASTM A 563-78a, Table X1

2009 13SSTA JUNSSTUd ANV Y3108 IWSY 40 S35YD
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