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24 Data oN WroucHT CHrROMIUM AND CHROMIUM-NICKEL STEELS

TABLE XI1.—CHEMICAL COMPOSITIONS OF WSRTQEEESH CORROSION-RESISTING CHROMIUM-NICKEL

o -
o s
'g -3 "8 =-
. | a .
ASTM. | 3 | Ag | Cubon | 5| BE | Sulues |35 Chrombum, | Nickel, Halyb
Designatlon | 3 | 2 | pereent | 2 § 2 percent | =8| per cent per cent per cent
CREL 22| B :%
H - o =
)< | < 2 & &
Ale-4al 11 |301.00.08 100.20{2.00 | 0.005° [0.030.max® 0.7516.00 to 18.00] 6.00 to 8.00
A367-32....} 2...] 302../0.08 t0 0.20/2.00 | 0.035" |0.030 max® [0.7517.00 to 19.00| 8.00 to 10.00] ...,
303..{ 0,20 max. (2,00 |0.035°® | 0,070 minS |....17.00 to 19,00{ B.00 to 10,00| 0,60 max,
A167~42....] 3...[3040| 0.08 max. |2.00 | 0.0358 {0,030 max® [0.7518.00 to 20.00| 8.00 to 10.00]  ....
AN0-42.,..] § d ..] 0.07 max.®{2,50 | 0,035 ]0.030 max.® [0.75/18.00 min. 8.00 min. cas
Aler-d2.,., 10| 0.0 max., [3.50 | 0.0058 {0,050 max [0.7518.00 min & .
A240-42.... 7 ..1 0.07max¥|2,% | 0,035 10.030max.® 10.7537.00 min, .
2.0 337,71 0.10 max._|1:50m| 00352 |.030 max.® 10.75[18.00 min™ I,
e...] Q.07 max.? 2,50 | 0,035 |0,030 max? [0.75{17.00 min. -
Ateod2 3bo)'| 0.20 max. [2.00 |0.035° |0.030 max® [3.5022.00 to 24.0012.00 to 15.00
- e Poos
310..{ 0,25 max. [2.00 |0,035° |0,030 max® [2.00(24.00 to 26.00{19,00 to 22.00{ ...
316..1 0.08 max.* |2,00 | 0.035 |0.030 max2 0.75/16.00 min.* {10.00 min.' {2.00 to 3.00
ﬁ iz;hg e ¢...] 0.07 max." [2.50 | 0,035° | 0,030 max® [0.75{17.00 min, 10,00 min. 2.00 min,
~42.., .

? Emergency Alternate Provisions EA - A 167 and EA ~ A 240 provide for a phosphorus and a sullur content of 0.040
may., per cent, respectively, in A.S.T.M. Specifications -42 an -42.
:i‘ge t tively, in A.S.T.M. Specifications A 167 - 42 and A 240 - 42 ) .
"'his steel may contain up to 0.17 per cent phosphorus with 0.10 max., per cent suilur, or 0.07 min., per cent selenium,
¢ Or selenium 0.07 min., {)er cent.
¢ A.LS.L type 304 is similar to A.S.T.M. grade S.
. Emcrsen?l Alternate Provisions EA - A 240 provide for a carbon content of 0.08 max., per cent, which requirement
is lpe same as in A.1.S.1, type 304,
A.LS.I, type 308 is similar to A.S.T.M. grade 4.
? Grade 5 has a minimum titanium content of four times the carbon content.
* Emergenty Alternate Provisions KA - A 167 provide for a manganese content of 2.00 max., per cent, chromium (rom
17,00 1o 19.00 per cent, and nickel from 4,00 to 12.00 per cent, which requirements are the same as in ALSL type 321,
¥ Grade T has a titanium content of nct leas than five times the carbon content and rot more than 0.60 per cent; Emer.
gency Alternate Provislons EA = A 240 provide for changing the titanlum content to be “not less .than four times
the‘ uArblua (x:ur'\temﬁnd not more than 0.00 pet cent,” which requirement as to the titanium: carbon ratio ia the same
as L8 type 320,
7.\.].5.!. tyyie 321 Is aimitar to A.S.C. M, grade T,
& Emetgency Alletnate Provisions EA ~ A 240 provide for a carbon content of 0.10 max., per cent, which requirement
is the same ns in A.LS.L type 321, .
Grade 6 has o mini Tumbi of ten times the carbon content; Emergencg Alternate Provisions EA -
A 167 provirde {or changing the columbium content to be *‘eight times the carbon ,'* which i is the same
us in ALSI, type 347, . : .
™ Emetgency Alternate Provisions EA - A 167 provide for-a manganese content of 2,00 max., per cent. chromium from
17.00 to 19.00 per cent, and nickel from 8.00 to 12.00 per cent, which fequirements are the same as in A.LS.L. type 347.
 Grade C has a columbium content of not less than ten times the carbon content and not more than 1 Lmr cent; Emer-
gency Alternate Provisions EA - A 240 provide for changing the columbium content to be *‘not less than eight times
the caArblurs\ ionlenl‘nr;d aot more than 1 per cent,” which requirement as to the columbium: carbon ratio is the same
as in A.LS.L type 347,
© A.1.5.1, 1ype 347 is similar to A.S.T.M. grade C,
P Emergency Alleenate Provisions EA - A 240 provide for & carbon content of 0,20 max., per cent, which requirement
Is the same as in A.1.S.1. type 347,
2 ALS.I, type 3028 is similar ta A.S.T.M. grade 7.
T ALSL type 3098 is simitar to ALS, T.M. grade 9,
* Emergency Allernate Provisions' EA - A 107 provide for a carbon content of 0.10 max., per cent, chromium from
16,00 10 1500 per cent, and nickel {rom 10.00 to 1.0 {mr cent, which requirements are the same as in ALS.I Lype 316,
TA.LS.I. type 316 is similar 10 A.S.T.M rade M.
* Emergency Alternate Provisions EA - A 240 Anmvide for a carbon content of 0.08 max., per cent,
® ALS.LL type 317 is similar to A8 T.M, grade 12,




TABLE X11.-PHYSICAL PROPERTIES AND WORKING CHARACI;ENRISTICS OF WROUGHT CORROSION-RESISTING CHROMIUM-NICKEL STEELS IN THE

NEALED CONDITION.
ASTM. DeSignation - ooveveeeeeeeeeeeneeeeaaees {2 i% -g A 167 - 42 [A167 A 240 A 36742 | A167-42 [A167 A 240]A 167 A 240]A 167 A 240
ASTM Grade. . 1 2 3 S 3 10 11 M s T 8 C
A.LS.I. Type No. 0 302 303 304 304 309 310 316 316 | 321 347 47
Modulus of elasticity in tension, psi... .{ 28000 000% | 28 000 000 | 28 000 000 | 28 000000 | 29000000 | 30000000 | 28000000 | 28 000000 | 28 60O 00O
Modulus of elasticily in torsion, psi 12 500 000% | 12 500 000° 12 500 000
Den 1h. per cu. in. 0.2 0.9 0.9 0.29 0.2 0.29 0.29 0.29 0.29
sity 7.9 7.9 1.9 7.9 7.9 7.9 8.0 1.9 8.0
Specific eﬁecmul
per cm. per sq. cm 2 72 2 7 k] “ n 73
bit Annealed. i ol :(1133 1.003 }% 1.003 1.003 1.003 1.02 1.02
Magnetic permeability_.. ... 10 per cent cold-worked. . . . .
Severely cold-worked.. J 10.0 PR 7.0. 10.0 e .
Specific heat, Btu. per tb. per deg. Fahr. (32 to 212 F. ).. 0.12 0.12 0,12 0.12 0.12 0.12 0.12
1 cond B h . per ft. I E. 01 b 103 o 102 03
‘Thermal conductivity, Btu. per hr. per sq. ft. per [t. . veen . o . e . 10.2
per deg. Fahr, 572F . 10.9 . 11.0 aen 11.1 11.1
1n.6 11.8 11.9 11.9
12.4 12.5 12.1 12.8 12.8
0. 0.0000096 0.0000089 | 0.0000093 | 0.
Mean coeffici 9. L (NNNNOY
deg. F 0.0000102 0.0000102 | 0.000009% | 0.0000092 | 0.0000097 { 0.0000103 | 0.0000103
0000104 9.0000104 vaen
©.0000112 0.0000112 | ©0.0000115 | 0.0000106 cene
Maximum temperature without excessive scaling, deg. Fahr.. -1450 1600 1650 2000 2000 1650 1650 1650
Melting point range, deg. Fahr. to 2590(2550 to 2590{2550 to 2650|2550 to 265012550 to 2650|2500 to 2550i2550 to 2600:2550 to 2600
F ractice Initial temperature, deg. Flhr 2000 to 2200(2100 to 2200/2000 to 220012000 to 215012000 to 2150{2100 ta 2200|2100 to 2200{2100 to 2200
orging practice.......... Final temperature, deegd 1700 to 3750{1200 to 1750(1700 to 1750/1650 to 17001800 to 18501800 to 1850(1700 to 1750 %g.ssg to }ggg :;% to 1750
. ann . to to 1650
Anncaling temperatures, deg. Fahr.. '{Full anneal . “|1950"to 205011950 to 2050{1950 to 2050/1950 to 2050[2000 to 21002000 to 2100(1950 to 2050[1950 to 20501950 to 2050
Hardening temperatuee. ... ... ... € € € d € € ¢ € ¢
Maxinfum cold reduction of wire before anneal, 3 80 80 80 30 80 8 80
Riveting and hot forming temperatures, deg. Fs P 1900 to 2100 aees 1900 to 2100/1900 to 2500{1900 to 2100(1900 to zwnllooo to 2100{1900 to 2100
Ta; Type 301 is used in the cnld'wolhd condition for light-weight high-strength As cold-worked the modulus in tension is d. By st lief heat this

value may be raised to 27,500,
¥As cold-worked, this value dm
€ Nonhardening for all grades and types.
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TABLE XMI.—MECHANICAL PROPERTIES OF 17 PER CENT CHROMIUM, 7 PER CENT NICKEL STEEL.

CuemicaL COMPOSITION, PER CENT

::';;: 1G)esidgnaﬁon A I?i o2
Carbon. .. 0.08 to 0.20 Silicon -2 M. Lrade...
Manganese. 2.00 max. Chromium. . A.1LS.1. Type No. 301,
Phosl;;ahomm 0.035 max. Nickel Structure, Austenitic
Sulfur........ 0.03 max.
Mecaaxscar ProrPERTIES
Impact Resist- Ha v .
ance, ft-Ib. rdness Number Ductility
o (Vield Strength| v Elonga- | Re- Endur.
Tensile phi Yield f 5 H e Cold
Form and Treatment Strength, (ﬂsr'zm')]'z Point, l;:i‘l,npi‘:r:“:s?l l;:in :m:-:‘: (?0';;’2“ F':i"‘:‘“ ) l’iend, Erich.
psi. b, psi. 4 - . : -kg. (Fatigue),| deg. g
psi. per cent {per cent 6! sen Olsen
Charpy | Izod ,,'f_’:g; Rockwell pst. Value, | Value, in.
ball) mm.
Hard. 125000 min. | 75000 min. | ... 25 mia, . C25 e .
Cold-rolled Hard. 150 000 min. | 110 000 min. . 35000 min. | 15 to 189 C32 . e ean
ok Hard £75 000 min. | 135 000 min. 45 000 min. | 10 to 124 a7 o
ard 185 000 min. | 140 000 min. | ... 55000 min. | Sto P | Cit
s:‘nnnled.. O 75000 min. | 30000 min. .. 14 000 win. | 40 min. . Bso 10to 14 cen
trip:
v §Hard.....| 150000 min. | 150000 min. | ... | 3500min. [15wah .. | . . . cn o o b
Cold-rolled {1 Hard 175 000 min. | 135 000 min. R 45 000 min. | 10 to g‘ . . . . C3? e .. e .~
Hard 185 000 min. | 140 000 min. 55000 min. | 8 to . . Cil 80 000 . .
WlAll'melled 75000 min. [ 30000 min. 14 000 min. | 40 min. . . B8O 35 000 .. |10to14
) 20 per cent.| 170000 120 000 60 000 » . . ca .
Cold-drawn {10 pcr cent.| 220 000 180 000 . 100 000 ] . Ca2 vee e .
60 per cent.| 270 000 240 000 - 145 600 L3 . - Cca7 vee .
120 0600 35 000 - 20 000 “ . . BsS 180 veo .-
100 000 45 000 .es 50 0 . 163 39 600 . .- .
183 000 159 000 . ] C36 78 000 180 e .
100 000 32 000 45 000 P [ ] - Bso 39 000 .ee . .

% Proportional limit values at offset of 0.01 per cent.
¥ Elongation values vary with thickness being higher with grester thickwess.
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Fic. 12.—Creep Strength at Various Temperatures of 18 per cent F16. 13.—Short-Time High-Temperature Tensile Properties of 18 per
Chromium, 8 per cent Nickel Steel (A.S.T.M. Designation: cent Chromium, 8 per cent Nickel Steel (A.5.T.M. Designation:

A 167 - 42, Grade 2; A LS., Type No. 302). A 167 ~ 42, Grade 2; A.LS.I. Type No. 302).



TABLE XIV.—MECHANICAL PROPERTIES OF 18 PER CENT CHROMIUM, 8 PER CENT NICKEL STEEL.

CHeMICAL COMPOSITION, PER CENT

A 167-42
Carbon 0.08 t0 0,20 Silicon, 0.75 max. 2
Manganese. 2.00 max. Chromi 17 to 19 302
Phosphorus 0.035 max. Nickel. 81010 Austesitic
Sulfur...... 0.03 max.
Mecaanicat ProPExTIES
Impact Reist | Hardness Number Ductility
. Yield Strength! o Elonga- | Re- Endus-
Tensile Yield . Fien) % ance Cold
Form and Treatment | Strength, | (Ol =92 | poine,e | Jroportionsl | ton in iduction Brinei FLi'.'niz Bead, | g
pst st psi. ’ N o ) 3000 (Fatigue),| . -
psi. per cent jper cent] cy,rny | 1zod lmd,g Rockwell p‘s‘: oh| dex vila Olsen,
10-mm. alue, | Value, in.
ball) mm.
Sheet:
Cold-rolled, quarter
h ..} 125000 min. | 75 000 min . 35 000 min. | 20 min. . B . . C2s
75 000 min. 30 000 min. . 14 000 min. | 40 min. . .. ees Bso ... 130 [10 to 14/ 0.4 t0 0.5
125000 min. | 75 000 min. 35 000 min. | 20 min. .. . C1s -
! 75000 min. | 30 000 min. 14 000 min. | 40 min. . . . . BSo . 180 |10 t0 14{0.4 t0 0.5
Cold- I 140 000 105 000 40 000 pil . . . .- Cs2 . . . .
drawn 195 000 163 000 60 000 0 . . . . (o) . ven . .
250 000 225 000 100 000 s . . . C45 . coe
PlAnnealed ................ 108 000 30 000 20 000 55 . . . . B&) : 180 P
ate: . .
Annealed................ 8s oo 41 000 50 3 150 .- . 180 oee e
Cold-drawn, 25 per cent | 155000 135 000 20 58 50 320 L. 83 000 180 —ee “es
Annealed. ............... 35 o 30 000 40 000 60 68 80 9% 160 B8O 34 000 180 . aee

* Yield point as determined with dividers must not be confused with a defined yield siremgth, such us, at 0.2 per cent ofiset.
5 Proportional limit values at offset of 0.01 per cent.
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30 Darta oN WroUGHT CHROMIUM AND CHROMIUM-NICKEL STEELS
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F16. 14.—Short-Time High-Temperature Tensile Properties of 18 per
cent Chromium, 8 per cent Nickel Ste¢l (Free Machining)
(A.LS.I. Type No. 303).



TABLE XV.—MECHANICAL PROPERTIES OF 18 PER CENT CHROMIUM, 8 PER CEXNT NICKEL STEEL (FREE MACHINING).

CHEXICAL COMPOSITION, PER CENT

ASTM. DCSI na!lon....
0.20 max. Chromium.. 17 10 19 AST.
Manganese. .. .. 2.00 max. Nickel..... 8to10 AlS.L -
Phosphorus ... ..... . 0.035 max®| Molybdenum... 0.60 max. Austenitic
Sulfur or Selenium 0.07 mip.
MECHANICAL PROPERTIES
Impact Resist- v .
Yield El Red ance, ft-Ib, Hardness Number End Ductility
s+ o | Strength Propor- | ++onga-| Keducs ncur-
Tensile | S8 Yield tional | tion in | tion of ance Cold
Form and Treatment Strength,| 2*6% Point, Limit, | 2in. | Area, (Br,ineklé (FLimit ) lilmd' Erich
psi. - psi. fd per per 3000-kg. atigue),| eg. richsen
perpignt), psi. cent cent | Charpy | Izod . s-ud, Rockwell ps%. Value, m”"ily‘l"e-
g mm. mm. .
ball)
2 per cent 110 000 40 000 n . C30
Cold-drawn{{0 BT cemt: 170000 o0 | 10 | ca
35 000 20 000 2 B30 180 .
80 000 e 35 50 80 220 .. 48 000 180 e ves
Annealed 35 000 58 60 ] 160 .. 35 000 18) ver

& This steel may contain up to 0.17 per cent phosphorus with 0.10 max. per cent sulfur or 0.07 min. per cent seleniam.
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F16. 15.—Creep Strength at Various Temperatures of Low-Carbon, F16. 16.—Short-Time High-Temperature Tensile Properties of Low-
18 per cent Chromium, 8 per cent Nickel Steel (A.S.T.M. Desig- Carbon, 18 per cent Chromium, 8 per cent Nickel Steel (A.S:T.M.
nations: A 167 - 42, Grade 3, and A240-42, Grade S; ALS.I Designations: A 167 - 42, Grade 3, and A 240 - 42, Grade S; ALS.L

Type No. 304). Type No. 304).



TABLE XVI.-MECHANXICAL PROPERTIES OF LOW-CARBON, 18 PER CENT CHROMIUM, 8 PER CENT NICKEL STEEL.

CueMicAL CoMPOSITION, PER CENT

AS.T.M, Desig-

A 162—42 WA 20-42

Carbon. .........cooooiiiiiii 0.08 max. Silicon
Manganese. s 2,00 max. Chromium Als, 1. T)pe 304 304 is similar 10 grade S
Phosphorus. ... .0.035 max. | Nickel....... Structure..... . Austenitic Austenitic
Sulfur. ... 0.03 max.
MECHANICAL PROPERTIES
Impact Resist. Hard o
StY iddlh P Elonga-| Reduc- ance, ft-lb. Number Endur- Ductility
Tensite (;:qut Yield t‘;“'x"l' tion in | tion of - mce Cold
Form and Treatment Strength,| o0 Point,® L:::t 2in., | Area, g&nﬂ (F im ) l:lend, Evich
i - i, T 3 -kg. ati ue eg. richsen
P fpereent))  P® pi | I | ot | Charpy | 1mod | load,” |Rockweit] pa Value, | Olsen Value,
psi. 104 mm. in.
ball)
t:
Cold-rolled................... .l
Annealed....... ... ... 85 000P 35 000 . 60 B8O 35 000 180 | 1014 | 0.4t00.8
p: . .
Cold-rolled....:.............. ) . . C e
.lAnnnled ..................... 90 000 40000 $0 . .- B30 180° | 0wl | 0410038
re:
20 per cent 149000 | 105 000 40 000 25 . Cs2
Cold-drawn{40 per cent .. 195 Q00 165 000 60 000 10 [ .- e Cio . .
per cent... 250 000 225 000 100 000 ] .- C4s .-
Annealed..................... 195 000 30 000 20 000 L) .. . ean Bgo 180 ..
All,lln.uled ..................... 8S 000 35 000 . [ (] 100 150 B80 35 000 180 .
ng:
(Haif hard........ 150 000 110 000 10 . 280 C30 .
Cold-drawn|f3i{ Pard i 185000 140 000 s o - " 328 Cas L " .
Annealed...... [ 85 000 35 000 50 65 80 100 150 B30 35 000 180
r8:
Cold-drawn, 25 per cent....... 150 000 e 120 000 20 eee 48 320 L. s 150 .
Annealed..................... 85 000 30 000 40 000 60 70 90 160 B8O 34 000 180 .

* Yield point as determined with div iders must not be ronfuscd with defined yield stremgth, such as,
Therefore, it must not be compnrd with the

b This is a representative and not a minimum value,

(see Tables X111 and X1V).

at 0.2 per cent offset.
minimum valucs shown for grades § and 2 of A.S.T.M. Standard A 167 - 42
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Frc. 17.—Creep Strength at Various Temperatures of 24 per cent Fic. 18.—Short-Time High-Temperature Tensile Properties of 24 per
Chromium, 12 per cent Nickel Steel (A.S.T.M. Designation: cent Chromium, 12 per cent Nickel Steel (A.S.T.M. Designation:

A 167 - 42, Grade 8; A.LS.T. Type No. 309). A 167 - 42, Grade 8; A.LS.I. Type No. 309),



TABLE XVII.-MECHANICAL PROPERTIES OF 23 PER CENT CHROMIUM, 12 PER CENT NICKEL STEEL.

CHEMICAL COMPOSITION, PER CENT

A 167 - 42
Carbon Silicon, 3.50 max. R
angancse. romium.. to .
Phosphorus. Nickel 12t0 18 Austenitic
Sulf
MECHANICAL PROPERTIES
Impact Resist- e
Yield £l I Redue- ance, ft-lb, Hardness Nuinber End Ductility
Strength| vy | Propor- | - 0n&a- Becucs neure
(ofiset el tional | tion in | tiono - ance Cold
Form and Treatment Strength,] %%} Point,® Limit, 2in., | Area, (mill (FLxgnit ) lt’end, Erichsen
psi. d per per -kg. atigue),| deg.
p"p‘:m)' psi. cent | cent | Charpy | Yzod lt‘l)-md' Rockwell | psi. V'::“- OI”“ily alue,
' mm. . .
ball)
45 000 - K1 - o B8§ o 180 o
50000 i . . Bas - it0 | 7Tes =

20 per cent 115 000 50 000 12 . .. . . C28 . . e

40 per cent. 150 000 75 000 8 . .. . . C33 . . .. .

60 175 000 100 000 5 . - Ca7 . .. aen .
..................... 30 000 50 000 25 000 42 . . B8s . 180 vee .
..................... 50 000 e 53 0. .- . ave - - . .

50 000 . N ‘w0 o 100 iio . . 180 o ol

@ Yield point as determined with dividers must not be conl'uscd with a defined yield siremgih, such as, at 0.2 per cent offset.
‘Th compared with the minimum values shown for grades t and 20f A.S.T.M. Standard A 167 - 42

This is
see Tables X111 and X1V).

is a representative and not a

value,

I‘ must

not
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FiG. 19.—Crecp Strength at_Various Temperatures of 25 per cent
Chromium, 20 per cent Nickel Steel (A.S.T.M. Designation:
A 167 - 42, Grade 10; A.LS.L Type No. 310).
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Fi16. 20.—Short-Time High-Temperature Tensile Propertics of 25 per
cent Chromium, 20 per cent Nickel Steel (A.S.T.M. Designation:

A 167 - 42, Grade 10; A LS.L Type No. 310).



TABLE XVIIL—~MECHANICAL PROPERTIES OF 25 PER CEXT CHROMIUM, 20 PER CENT NICKEL STEEL.

CuemicaL COMPOSITION, PER CERT
1S3 B
0.25 max. | Silicon. 2.00 max. -3 LWL rage. ...
2.00 max. { Chromiu 21to 26 g.l.S.l. Type No
0.035 max. | Nickel.... 19 to 22 tructure
0.03 max.
MecnANICAL PrOPERTIES
Impact Resist- e
Yield o J;‘ce. fteib. Hardness Number Eod Ductility
.| Strength Propor- Elonga-| Reduc- nour-
Tensile fset Yield tional | tionin | tionof ance Cold
Form and Treatment Strength, (: ;’2 Point,® | [0S | 2in., | Area, Brinell Limit o
Dsi. psi. mit, | “per per (3000-kg. (Fatigue),| deg. |Efichsen] ..
p";:'“)' pst. cent | cent | Charpy | Izod toad, |Rockwell| psi. Vl:ll:.l!- s
0-mm. - "
ball)
95000t .. 50 000 - 0 . : Bas %0 o o
166000 | 1D 50 000 . ] . BSS : is0 I :
100 000 e 50 000 L 55 B85 . 180 ..t .
o0 | L0 50 000 “ 9 ‘60 BaS : L :
100000 | 50 000 o “ 58 % 170 Bas : 1% : :

a Yuld }oml as d nined with dividers

must not be conf

This e and
(see Tables X111 and X1V),

nota

value. Therefore, it must not

d with a defined yield slunxlh such as, at 0.2 per cent offset.
be ¢ h th values shown for grades 1 and 2 of AS.T.M. Standard A 167 - 42

d with the

pa
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F16. 21.—Creep Strength at Various Temperatures of 18 per cent
Chromium, 12 per cent Nickel, 2 to 3 per cent Molybdenum Stect
(AS.TM. Designations: A 167 -42, Grade 11, and A 240-42,
Grade M; ALSI. Type No. 316).

100000

90000

80000

30000

20000

10000

0

100
4
= 90
80
€
Q
70 v
5%
ga
60 . -
£9
%
0 Cl
5
o §s
o
]
30 oD
wy
20
10

0
0 400 800 1200 1600 2000
Temperature, deg. Fahr.

F16. 22.—Short-Time High-Temperature Tensile Properties of 18 pee
cent Chrorhium, 12 per cent Nickel, 2 to 3 per cent Molybdenum
Steel (A.S.T.M. Designations: A 167 - 42, Grade 11, and A 240 - 42,
Grade M; A.LS.I. Type No. 316).



TABLE XIX.~MECHANICAL PROPERTIES OF 18 PER CENT CHROMIUM, 12 PER CENT NICKEL, 2 TO 3 PER CENT MOLYBDENUM STEEL.

Cuexicar CoMPOSITION, PER CENT
ICAL Toxposition, AS.TM, Desig-
nati : A167-42 A200-42
Carbon Silicon,. .... T AST.M. Grade..... 1 M
Manganese. . Chromlum 1 A.LSI Type No.... 316 316 issimilar to grade A
Phosphorus. Nickel ... Structure........... Austenitic  Austenitic
Sulfur Molybdenum. . 2to3
MecaaxicaL ProrERTIES
Impact Resist- .
Yield Elonga-| Reds ance, ftlp, | Hardness Number Ductility
«w. | Strength Propor- nga-| ecucs Endur-
Tensile (offset Yield tional | tion in | tion of ance Cold
Form and Treatment Strength, | 2°0% | Point, l.li:‘i.t. 2in., | Arcs, (Brin:kll Fl-l it l:lend, Evichsen
psh. N H r (3000-kg. t A . Tici
per cent), i st c'::l ::nt Charpy | lzod lmd,‘ Rockwell ¢ apﬁ:le) 8 ] Value, | Olsen Value,
peie 10-mm. mm, in,
ball)
88 0009, 40 000 52 B35 | 30000 | 180 | 10%014 | 0.4 tc047s
'30 per cent. ‘145 000! 122000 . 12 . . .
Cold-rofled: 3 BT oot 150 000% 137000 T | :
A‘nncaltd .......... 90 000% oco © .. Ba§ 180 | 10104 | 041008
re:
! 130 000 100 000 45 000 n .. . Cas e
Cold-drawn:{40 per cen 170000 | 140 000 75 000 12 .. . C33 . . .ee
pﬂml 208 000 180 000 108 000 6 .- (%) - ..
Annealed.. .................. $0 000 30 000 20 000 55 B8S 180
Annealed.............icooe. .| soo| . 40000 ss s . 9% 170 Bas | 39000 | 180 .
ublng
Cold-drawn. .. . . . ..
Annealed. .. . 35000 JN 40 000 . 55 . . e BaS e .
re:
Cold-drawn, 30 per cent...... 141000 | 116 000 13 60 c» .
Apnealed. .._......coiiiiaaen. 85 000 30000 | 40000 55 [} 78 100 170 38 000 180° - .
K Yield pouu as determined with dividers must not be confused with a defined yield strength, such as, at 0.2 per ::nt offset.
® This is a representative and not a value. Tb , it must not be ¢ d with the alues shown for grades 1 and 2 of AS.T.M. Standard A 167 - 42
(ue Tables \ﬂ and XIV),
¢ Somc seamless tubing is made [rom a steef containing about 16 per cent chromium, 13 per cent aickel, and 3 per cent molybdenum.
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FF16. 23.—Creep Strength at Various Temperatures of 18 per cent
Chromium, 8 per cent Nickel, Titanium Stabilized Steel (A.S.T.M.
Designations: A 167 ~ 42, Grade 3, and A 240 - 42, Grade T; ALS.I.
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F16. 24.—Short-Time High-Temperature Tensile Properties of 18 per
cent Chromium, 8 per cent Nickel, Titanium Stabilized Steel (A.S.
T.M. Designations: A 167 -42, Grade 3, and A 240 -42, Grade T;
A.LS.1L. Type No. 321).




TABLE XX.—MECHANICAL PROPERTIES OF 18 PER CENT CHROMIUM, & PER CENT NICKEL, TITANIUM STABILIZED STEEL.

Crnesicat CoMPOSITION, PER CENT

A S.T.M. Desig-
tion........... Al67-42 A20-42
0.10 max. Silicon A.S.T.M. Grade. ] T
2.60 max. Chromium. . A.1LS.1. Type No. m 321 is similar to grade T
0.035 max. { Nickel...... Structure.......... Austenitic Austenitic
0.03 max. ] Titanium
MecBanicat ProPExTIES
Impact Resist- epe.
Yield ance, ft-Ib. Hardness Number Ductility
. | Strength Propor- | Elonga- Reduc- Endur-
Tensile (oﬁsEl Yield Gopa] | tion in | tion of ance | Cold
Form and Treatment Strength,| 070G | Point® | [OMR' | 2in., | Area, (Brinekll (Fleit , l:'end Erichsen
psi. X i per r 3000-kg. atigue eg. H
per cent),| P pai. cent cp:nr. Charoy | Iz0d Joad, |Rockwell pssl. ! & Value, Okcu{dur,
psi 10-mm. mm. i
ball)
35 000 “ : B8O 180 12 [0.400 to 0.478
... . 7 . Lo L.®
39 000 . 56 e B30 180, 12
) 20 per ceat. 100000 | 90000 40 000 2 .. . c® .
Cold-drawn{40 per cent. 145000 | 130 000 70 000 10 . . C32 . ... .
190 000 175 000 . 95 000 4 . . . c3n .
000 30 000 20 000 ss . Bas 1% * .
89 000 38 000 .. O3 60 . 100 170 vee 180
Sl es000 40 000 o s ‘w0 o 100 i7 BaS : 180 - o

a Yuld | point as determined with dividers must not be confused with & defined yield stremgth, such as, at 0.2 per cent offset.
b This is a rerreununve and ot a minimum value. Thercfore, it must not be compared with the minimum valuea shown for grades 1 and 2 of A.S.T.M. Standard A 167 ~ 42

(smee Tables XI1{ and XIV
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FiG. 25.—Creep Strength at Various Temperatures of 18 per cent
Chromium, 8 per cent Nickel, Columbium Stabilized Steel (A.S.T.M.
Designations. A 167 - 42, Grade 6, and A 240 - 42, Grade C; A.LS.I.
Type No. 347).
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Fi16. 26.—Short-Time High-Temperature Tensile Properties of 18 per
cent Chromium, 8 per cent Nickel, Columbium Stabilized Steel
(A.S.T.M. Designations: A 167 - 42, Grade 6, and A 240 - 42, Grade
C; ALSI Type No. 347).



TABLE XXI—MECHANICAL PROPERTIES OF 18 PER CENT CHROMIUM, 8 PER CENT NICKEL, COLUMBIUM STABILIZED STEEL.

CaemicAl CoMPOSITINX, PER CENT AS.T.M. Desig-
T nation........... A167-42 A240-42
6

A.LS.I: Type N M7 347 is similar to grade C
Structure .. ....... Austenitic Austenitic
MECHANICAL PROPERTIES
) Impact Resist- "
Yield Elo Redue- ance, fi-lb. Hardness Number Endur- Ductility
Strength | +- Propor- nga-) Becuc - -
Tensile | “Cogeer | Yicld tional | tion in [ tion of - ance Cold
Form and Treatment Strength,| 2°g% | Point? L‘i‘::i"‘ 2in., | Area, (?}K’;'l‘-‘k“ (Fngml ) Bdend. Erichsen
i » i H 14 {4 . atigue),| eg.

Bt percent), P Lo c’:nt v.?:nt Charpy | Izod load,s Rockwell] . psi. Value, Olseni:l thie,

pst. 10-mm. mm. *

ball)
eet:

Cold-rolled .- e .. .-

:_’nnnled ......... 40 000 30 B8s 180 12 0.400100.475
p:

20 per cent. 102 000 P oen 3 . “ee . vee .er

C"“"“’“‘d{sopcrcenc : 125000 { ... w | o

w.\u:nnled ..................... L A 38 000 ] BaS 1% 11

)y 20 per cent 90 000 . w000 | B . . €2

Cold-drawn: 40 per cent. 130 000 . 10 000 10 ... . . C32 s . . e

per cent. 175 000 - 95 000 4 . - - csy

30 - 20 000 L) . . wee BBS 180 |

. 37 000 oo 50 o0 . 100 120 .ee e 180 .-

o 000 OV ) @ 160 179 . o
o 40 000 o s @ o 100 170 . o 190 o o

- Yuld pol-l as determined with dividers must not be confused with a defined yicld stremgth, such as, at 0.2 per cent offset. °
( .’I‘ s Xl rudcnxt‘aﬁ;;t and not a minimum value. Therefore, it must not be compared with the minimum values l-hwn for grades 1 and 2 of A.S.T.M. Standard A 167 - €2
see Tables an
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