Castle Metals’

Stainless
Steel Bars

Your foremost provider
of specialty products,

services and solutions



AISI GRADE
System (UNS)

Unified
Numbering

AMS

SPECIFICATION®
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APPLICATION®

Chromium

COMPOSITION %"

Manganese

303 ! Free-machining modification of Type 302/304, for L L
(530300) 5640 ﬁggg — | 764 |heavier cuts. Screw maching products; shafts; valves; ]]Z)%% ]8 (‘)0(?0 15 2.00 M].S —
Available in CMQE ™ ’ bolts; bushings; nuts. : : It
304 A“‘:‘Z‘ W8 Low-carbon modification of Type 302 for restriction of 800 500
Al Al carbide precipitation during welding. Chemical and food | 18.00- .00- _
Ml (5394(2&)0@”7] 5639 N276 SA479 763 processing equipment; brewing equipment; cryogenic 20.00 10.50 08 200 03
vailaple In MT9 vessels; qutters; downspouts; flashings.
304 A182  AA79 | SA182 Extrarlow-carbon modification of Type 304 for further 18.00- | 8.00-
(530403) 5647 A93  A484 | SA193 | 763 | restiction of carbide precipitafion during welding. Coal 20' 00 ]é 0 03 2.00 .03 —
Available in CMQ® N276 SA479 hopper linings; tanks for liquid fertiizer and tomato paste. : :
© i ' i Higher corrosion resistance than Types 302 and 304;
(Sg} 200) 5648 ﬁ;% ﬁ[]‘gg 221% 763 high creep strength. Chemical and pulp handling equip- | 16.00- | 10.00- 08 200 03 2"3%_
. . ment; photographic equipment; brandy vats; fertilizer 18.00 14.00 : . : :
Available in CMQ 479 Sh193 parts; ketchup cooking kettles; yeast tubs. 3.00
Slet Mgz Mol Sk1E2 EZL'S;JL’!EZE’th”e,”e”‘?ﬁi'lﬁg’,’i"n"uﬁf i ;?fe‘c’iv;)eiltiii[tj)n 16.00- | 10.00- Hlo
(531603) 5653 A276  A193 | SA479 | 763 ; s b y ’ .03 2.00 .03 2.00-
Avaloble i CHQE 7 W79 SKI9Y | [ oot e 16 platos g ) 1800|1400 300
182 Stabilized for weldments subject to sever corrosive con- Ti
&) i i - difions, and for service from 800 to 1600 F. Aircraft . .
= 53322]]00 5645 ﬁ ;?g AA4]7993 SA-479 exhaust manifolds; boiler shells; process equipment; ]]Z?%% ]9 éo(?o 08 2.00 03 5I)s\'((+N)
Z ( ) " i SA-193 expansion joints; cabin heaters; fire walls; flexible cou- : : in. fo
E plings; pressure vessels. 0.70 Mox.
%)
EC) 347 A82  A193 SA-182 Similar o Type 321 with higher creep sirength. Airplane 17.00- 9.00- (b +Ta
(534700) 5646 K76 MAT9 SA-193 | 763 | exhaust stacks; welded tank cars for chemicals; jet ]9' 00 ]:,') 00 .08 2.00 .03 10XC
SA479 engine parts. : : Min.
316 Pump ! Pump shaft quality bar is manufactured with special sur- . . Mo
Shaft 5648 ﬁi;g — | 763 |face finish, close diameter folerance, controlled mechani- ]]%%% ]]3%% .08 2.00 .03 2.00-
(531600) i cal properties and precision straightness. . : 3.00
s GA; 9838R NITRONIC 50% bars offer an excellent combination of N 20-40
e, high strength and corrosion resistance. This austentic L L L Y
(S20910) 5764 ijf)iﬁ\-l? — — | stainless steel has corrosion resistance betfer than Type 22255% ]]Li.% 06 1%% .03 A(Ag ]]g ?3((])
(XM-19) 179 316 and 317, plus almost twice the yield strength of : : . U
Grode YM19 those grades. V..10-30
i N .20-40
05 Grade BBR NITRONIC 50° bars in the HS condifion feature extreme- LU
Nl;R%NéE %0 " 5C7hé4 ((hz_r;]%nly) | __|lyhigh tensile and yield shrength properfes. These high | 20.50- | 11.50- 0% 4.00- 03 Mo 1.5-3.0
Ign Sireng (0 Iem oo XIM9 mechanical properties are accomplished through cold 23.50 | 13.50 : 6.00 ’ (h.10-30
(520910) nly) 479 working ot the producing mill vV .10-30
Grade XM-19
k193 NITRONIC 60° is an economical galling and wear resist- Si
5848 Grade B8S | __ | ont stainless steel. Beiter corrosion resistance than Type | 16.00- 8.00- 10 7.00- 03 3.50-
A276 304 and superior pitting resistance to Type 316 plus 18.00 9.00 : 9.00 . 450
A479 twice the yield strength of Type 304. N .08-18

(MQ®is a registered service mark of A.M. Castle & Co.



TYPICAL MECH. PROPERTIES SIZE RANGE—INCHES
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303
90 35 50 55 160 5/64-10 3/16-3 3/16-2 — — (530300)
. . (5)
85 35 60 70 170 3/32-20 3/8-3 1/4-2 JV]]//%_L T\,‘],@f_ﬂg (52330’3)
75 30 60 70 160 3/16-20 — — = — (538333)
80 35 55 65 170 1/8-20 1/16=21/2 | 3/16-11/2 T\fv/ ]]f;] f ]vﬁ_-ss/ 8 (Sg}g‘;’m
_ . 16)
75 30 55 65 160 3/16-20 — = 13{/ 1154] ! m_i/a (533]166%3)
371 >
8 35 55 65 150 1/4=6 — — — — (532100) %
i
Z
=
@]
347
90 30 50 65 170 1/8-51/2 — — - = (S34700)
316 Pump
75 30 30 40 149 3/4-37/16 — — — — Shaft
(531600)
UNS
100 55 35 55 — 3/4-6 — — — — (520910)
(XM-19)
NITRONIC 50° 9
135 105 20 50 — 11/4-2 — — — — High Strength
(520910)
UNS
95 50 35 55 — 1-1/4-4 - - - = (521800)

(15) NITRONIC 50°, NITRONIC 60° are registered trademarks of AK Steel. (16) SANMAC®s a registered trademark of SANDVIK Steel. (17) Some Chemical and Mechanical properties may differ contact your
sales representative for clarification.



SPECIFICATION®

CHARACTERISTIC AND

COMPOSITION %®

@ %‘ TYPICAL
2 =) APPLICATION® E 2
CEle E g §
S E 8 2 £
ORERS 2 = = <
<PZ% O O p=
2303 General purpose heat treatable type. Machine parts;
410 5519 A276 A314 SA-479 763 | Pme shafts; bolts; bushings; coal chutes; cutlery; fishing | 11.5- _ 15 1.00 03 _
(S41000) 5413 M79 A193 SA193 tackle; hardware; jet engine parts; mining machinery; 13.50 ’ ’ .
rifle barrels; screws; valves.
Ll A484 API 6A Quenched and doubles tempered form of 410 for parts | 11.5-
Quench & = 15 1.00 03 —
Dbl Temp NACE MR01-91 used in hydrogen suffide. 13.50 : : .
416“ 1484 Free-machinery modification of type 410; for heavier 12.00- 15
(S41600) 5610 158 — 764 | cts. Aircraft fittings; bolts; nuts; fire extinguisher inserts; 1 4' 0 — 15 1.25 M —
Available in CMQ® " - rivefs; screws. : in.
416HT A484 Pre-hardened 416 for finished machine ports 12.00- 15
Q — — —
& I 210 582 784 |ras. 14.00 L L ™
7
% 440C Yields highest hardnesses of hardenable stainless steels. 16.00- 95. Mo
= 5630 N276 — 763 | Balls; bearings; races; nozzles; balls and seafs for oil ' e . 1.00 03 40-.65
&~ S44004 18.00 1.20
< ( ) well pumps; valve parts. : : (u. 50
p=
0 ¥ Martensitic stainless with high strength, corrosion resist- ¥ i Mo
440cBa gggg 2%2 — 763 | ance and hardness obfained by low temperature heat ]]68%% 75 ]’9250 1.00 .03 40-.65
(544004) ; treatment. Gear; cams; cutlery; shafting; aircraft parts. : : (u.50
416 Pump Pump shaft quality bar is manufactured with special sur 12.00- 15
Shaft 5610 A582 — — | face finish, close diameter tolerance, controlled mechani- 1 4' 0 — 15 1.25 M —
(S41600) cal properfies and precision sfraighiness. : in.
A370 420 modified is an API 6A approved 13% chromium
420 . £23 _ | martensitc stainless steel infended for use in structural | 12.50- 20 18 1.00 005 .
Modified E112 and pressure containing oil ool parts used in C02 envi- | 14.00 . 22 : .
N84 ronments.
5 2205 is o duplex (austenticferritic) stainless steel pos-
2 2205 A182 sessing high strength and good resistance to stress como- | 21.00- | 4.50-
— SA182 | — 03 2.00 02 —
% (S31803) 276 sion used for heat exchangers, oil and gas industry 23.00 6.50 ) ’ :
(=) equipment.
High strength, ductility and toughness both longitudinally
and transversely. Excellent general corrosion resistance P.010
13Cr-8Ni” 5629 A564 | | aswellos high degree of resistance fo sfress comosion | 12.25- | 7.5 05 2 008 A.90-1.35
(513800) 2300 (Grode XM-13) cracking. Aircraft structural components, landing gear 13.25 85 : : : Mo 2.00-
parts, shafts, valves, fittings, fasteners and 2.50
petrochemical applications.
% Martensitic stainless with high strength, corrosion resist: w2k
& _EN:) J artensific stainless with high strength, corrosion resist- ¥ L
Z 15G-SHi gzgg 6 j\ 5)? Ic\ 1 — | ance and hardness obtained by low temperature heat ]]4 503 3555% .07 1.00 .03 C4b 5?
= (515500) (Grade XN-12) treatment. Gear; cams; cutlery; shafting; aircraft parts. . . roAll
= 15-45
< .
EE 17Cr-4Ni” 2303 564 Sk564 Similar to 15Ci=5Ni, but with slightly higher chromium 1500- | 3.00- (w3.05.0
v (517400) Cond. A (Type | — | confent. Gears; springs; cutlery; fosteners; aircraft and . : 07 1.00 03 (b+Ta
o nvictlein chge |6 (pe 6301 630) e pors. 1751 300 1545
=
ﬁ . Age-hardened 17C—5Ni H1150 offers superior machin-
= 17Cr-4Ni 5643 4564 Sh564 ability when compared to condition A 17Ci—4Ni. Buying 15.00- | 3.00 (b3.05.0
) H1150 2303 Troe 630 (Type | — | this product in the age-hardened condition also saves the ]7' 50 5' 0 .07 1.00 .03 (b+Ta
2 (S17400) (Type 630) 630) :me and additional expense of sending parts out for : : 1545
o et freatment.
A564
17Cr-4Ni
Doub|:3 A e(li (Type 630) SA564 s slution annealed ond hen double agesrdened. | 15 00 | 3 o (w3.050
g 5643% APl 6A (Type | — | Usein oil field valves, pump shafts, paper mill equip- ' : 07 1.00 .03 (b+Ta
H1150 17.50 5.00
NACE 630) ment gears. ’ ’ 15-.45
(S17400) MROT9]
(1) Castle’s stainless is ordered to these specifications, however there are some restrictions by size, (3) This column is provided for your convenience. A.M. Castle & Co. cannot and (4) Abbreviations:
shape, and availability. Give us your specifications fo properly service your needs. does not make recommendations of type or grade of material for end use. . .
(2) Ml vlues are maximum except as nofed. Proper selection of material for proposed end use is our customer's responsbilty. EB:EZ';";P'”’" ?u_—STUol::;Ium X\I([]—;.‘iﬂr,[g:;louend] %:#:L"r?s';‘;‘:s";”l
Mo—MoFybdenum TiTitonium 0-0il Quench

N-Nitrogen



TYPICAL MECH. PROPERTIES

Tensile 10°
PS.I.
Yield 10° PS.I.

75 40

Elongation %
Reduction
Hardness Brinell

35 70

155

OO N —L

Rounds Hexagons

1/2-11/2

SIZE RANGE—INCHES

Squares Flats Angles

Unified Numbering
System (UNS)

AISI TYPE

410
(541000)

100 80

241

Max.

2-15

410
Quench &
Dbl Temp.

75 40

30 60

155

3/30-61/2 3/8-2

3/16-2

M6°
(S41600)

1/4-7

416HT
(541600)

230

1/4-8

440
(S44004)

OILLNHALSOV

1/2-6

440C BQ”
(S44004)

20 46

262

5/8-37/16

416 Pump
Shaft
(S41600)

100 80

20 40

241

31/4-9

420
Modified

90 65

25 —

290

1-10

2205
(531803)

Xd41dNd

120

300

1/2-4

13Cr-8Ni”
(513800)

160 145

332

1/4-8

15Cr-5Ni”
(515500)

332

3/16-20

13/8-3
W14

17Cr-4Ni”
(S17400)

160 145

311

1/2-8

17Cr-4Ni
H1150
(S17400)

ONINAAYVH NOILVLIdIOHYd

105

310

1/2-9

17Cr-4Ni

Double-Aged
H1150

(S17400)

(5) Edge conditioned flats chemical and mechanical
properties fo apply.

(6) Also stocked as pump shafting.
Tensile strength 90,120,000 PS.I.
Yield Strength 70,000 PS.1. min.
Hardness—Approximately Brinell 207 /245

(7) Mechanical properties are typical for solution treated condition.

(Cond. A
(8) Chemisry only.
(9) This section of 300 Series marked WQ (AC) are usually air

cooled to minimize disfortion, heavier section water quenched.

(10) Charpy V/ Notch.

(11) Solution treating temperature.

(12) Available 17Cr—4Ni Single Aged H1150.

(13) Properties are longitudinal and transverse direction except
where indicated.

(14) Properties are taken longitudinal, transverse properties on
15C—=5Ni are similar for tensile and yield strength.

The information in this quik uide is correct to the best of our
knowledge. A.M. Castle & Co. assumes no responsibility for
errors or omissions. A.M. Castle & Co. publishes this quik
guide for guidance of their customers and reserves the right
to add or delete items without nofification




Unique alloys which offer corrosion resistance that approaches Type 304. The general corrosion resistance is greatest in the
fully hardened condition. The alloys can obtain a wide range of mechanical properties with low temperature precipitation
hardening (aging).

Typical Mechanical Properties

13Cr-8Ni™ 15Cr-5Ni

RH950 | H950 | H1000 | H1050 | H1100 | H1150 [H1150M | 900 |  H1025 | H1075 | H1100 | H1150 Hmo H1150M
Tensie x 10° PS). 235 | ms | s [ o | o | as | os0 | oo 170 s | so | s | 10 | s
Yied x 10°£S.. 75 | 20 | 205 | 1e0 | 150 | 105 | e | s 165 150 | 135 | 15 | w05 | s
2% Offset
Flongafon % n 2" n 2 s e | o] 2 |u 15 w vl | o] 2
(@) (@) )
Redudion i Area % WS W0 S g b | e | 0 | s 5 8 | 58 | 60 | s | e
135 | 0 | Ts0
Impact Value
Chapy V Noih 0 | 30 [ 0 [ 60 [0 0] 0 | 35 P R O
Fi—b.
Hardness Brinell 453 443 422 400 336 310 273 420 352 341 332 311 — 277

Precipitation Hardening Treatment

» : . Time ot
Condition Aging Temperature °F Method of Quench
Temperature (Hrs.)
All Temp. +10°F
) " 950 4 Air Cool
13Cr8Ni RH950 i ; e
H950 ;
1000 4 Air Cool
H1000 ;
1050 4 Air Cool
H1050 ;
1100 4 Air Cool
H1100 ;
1150 4 Air Cool
HIT>0 1400 2 i Cool
H1150M IrL00
Plus
1150 4 Air Cool
_ Al Temp. +15°F
15C5Ni H900 900 1 hir Cool
_ H925 925 4 Air Cool
17CH4Ni H1025 1025 4 hir Cool
H1075 1075 4 Air Cool
H1100 1100 4 Air Cool
H1150 1150 4 Air Cool
DBL H1150 1150 4 Air Cool
1150 4 Air Cool
H1150M 1400 2 Air Cool
1150 4 Air Cool

* Within 24 hours of solution treatment, cool to -100°F for two hours minimum, air warm and age as shown.



Stainless Bar Stainless Bar
Minimum Recommended Stock Removal Weight Formulas

Cold Drawn; Rounds - Hexagons - Squares ROUNDS
Upto & Indl. 5/16" .003 per side except 440-C

Over 5/16” 1% of Diameter per Side

Centerless Ground:

All Ground **Defect Free** within the Standard Size Tolerances

Example: 1-1/2” Rd. TOL s +.003 .
Material must not have any defect under —.003 Lbs. per lineal foof = 2.67036 x D"

Rough Turned: SQUARES
All “R.T.” sizes are produced on the plus side.
Material must be defect free on size.

Example: 5 Rd. HR-RT must be defect free at 5”

Lbs. per lineal foot = 3.4 x D?

HR-A&P Flats & Squares and Cold Drawn Flats FLATS
Recommended Machining Allowances

. (B) Removal From Thickness Each Surface Specified Thickness (D) (Inches) TT
SPE(C‘::IED 1/8-1/2" 1/2-1” 1-2” 2-3” REMOVAL F(;ZJM WIDTH- o
WIDTH EACH SURFACE “7 W‘"
Upto1” Incl. 008 010 — — 015 Lbs. per lineal foot = 3.4 x Tx W
Over 1-2" Incl. 012 015 031 — 031
Over 2-3" Incl. 015 020 031 047 047 HEXAGONS
Over 34" Incl. 015 020 031 047 062
Over 4-6" Incl. 015 020 031 — 093
(A) Select the “Width” first and then read across to: “
(B) Select the reading—this is the stock removal for the thickness per side
(C) Continue across on same line for the readings for width . _ 2
(D) As measured form the minimum of the folerance Lbs. per fineal foof = 2.9446 x D

TOLERANCES-STAINLESS STEEL FLAT BARS

HOT ROLLED FLATS EDGE CONDITIONED FLATS
SPECIFIED WIDTHS i T Widh
Thickness " " " " " Ickness ICKNness I
Variation Tl Over 1 e 2, L [i L 6 Specified Tolerance Tolerance
Indl. to 2 to 4 to6 to 8
* " +030
1/8-1/2 +.008 +.012 +.015 + 015 + 016 1/8 +010 ~000
0 [T +.020 +.030
Over 1/2 1o 1 Ind. +.010 + 015 +.020 +.020 +.025 3/16 010 —~000
o0 D +.020 +.030
Over 1to 2 Indl. — + 031 + 031 + 031 +.031 1/4 010 —~000
Width " +.060 +.0625
" +.060 +.125
Over 015 031 062 093 125 1/2 010 ~ 000
Under 015 031 031 062 156




ROUNDS—COLD FINISHED

Under 5/16 +001

5/16 to Under 1/2 +0015

1/2 1o Under 1 +.002

1 to Under 1-1/2 +0025

1-1/2 10 4 Ind. +003

Over 4 10 4-1/2 Incl. +005

Over 4-1/2 10 6 Incl. +008

ROUNDS-HOT ROLLED
& ROUGH TURNED
Out of Rd.

Over 210 2-1/2 +1/32-0 0.23
Over 21/210 31/2 13/64-0 035
Over 3-1/2t0 41/2 +1/16 -0 046
Over 4-1/2t0 51/2 +5/64 -0 058
Over5-1/2 10 6-1/2 +1/8-0 070
Over 6-1/210 8 +5/32 -0 085
Over 810 12 +3/16-0 093
Over 121015 +1/32-0 109
Over 1510 20 +1/4-0 125

SQUARE AND HEXAGON—-COLD FINISHED

SQUARES

Under 5/16 +.000-.002
5/16 10 Under 1/2 +.000-.003
1/210 1 Indl. +.000-.004
Over 110 2 Incl. +.000-.006
Over 2 to 3 Indl. +.000-.008
Over 3 +000-011 HEXAGONS
PUMP SHAFT QUALITY STRAIGHTNESS TOLERANCE
Diameter Over Tolerance Under Hot Finished Cold Finished
3/4 1o Under 1 +000 —002 1/8 Inchin Any 5 Ft., 1/16 Inch in Any Ft.,
But May Not Exceed But May Not Exceed
1 1o Under 1-1/2 +000 —0025 1/8 x No. of Fegt in Length 1/16 x No. of Fe%t in Length
1-1/2 10 4 Indl. +.000 -.003 PUMP SHAFTING
Over 4104-1/2 +000 —005 005 TR n 3 fr. Plus .0015 TIR for Each Ft. Over 3 Ft.
Over 4-1/2 10 5 Ind. 4000 — 008 *Straightness is a Perishable Tolerance and Will be Maintained Only on Product of a Full Stock Box.

CALL 800.BUY.CSTL (289-2785) FOR THE CASTLE LOCATION NEAR YOU

Specializing in Supply Chain Solutions

Castle Metals is ISO 9001:2000 certified

©2009, A. M. Castle & Co.
Printed in USA.
QG-160G-0509-33309

Castle Metals®




