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MATERIAL

ALLOYS
COBALT BASE

GRADES

STELLITE, HS-21, HAYNES
25/188,

INCOLOY 800-802,
MULTMET N-15, TIMKIN
16-25-6, CARPENTER
22-B3, TIMKIN 16-25-6,
CARPENTER 22-B3

INCONEL 625/718, INCO
700, 713C, 718, MONEL
400-401, 404, K401, RENE,
RENE 41 & 95 HASTELLOY,
WASPOLOY, UDIMET 500
& 700

COMMERCIALLY PURE,
6AL-4V, ASTM 1/2/3, 6AL-
25N-4ZR-2MO-SI, TI-8AL-
1MO, TI-8AL-4MO

IRON BASE

NICKEL BASE

TITANIUM

ALUMINUM ALLOYS
HIGH SILICON
BRASS/BRONZE

2014, 2024, 6061, 7075
A380, A390

ALUMINUM BRONZE,
LOW SILICON BRONZE

CAST IRON

DUCTILE A536, J434, 60-40-18
GRAY A48, Ad36, A319, CLASS 20, G4000
MALLEABLE A220, A602, J158

COMPOSITES

G-10, FIBERGLASS, GRAPHITE,
GRAPHITE EPOXY, PLASTICS

COPPER

MAGNESIUM

STAINLESS STEEL

AUSTENITIC 301-304L, 310, 316L, 321, 347
403, 410, 416, 420, 430,
MARTENSITIC 431, 440

12/8, 15/5, 17/4, AM-
PRECIPITATION HARDENING = 350/355/363, PH13-8MO,
PH14-8/MO

STEELALLOY

HIGH STRENGTH TOOL STEEL A2, D2, P20, H11, H13,
A36, 12L14, 12L15, 1005,
1018, 1020, 1108-1119,

1213-1215, 1513-1518,
4012, 5015, 9310

LOW CARBON

1040-1095, 1140-1151,

MEDIUM CARBON 1330-1345

50-90

50-90

60-100

80-150

800-1400
475-750

800-1400

.00015-.00025

.00015-.00025

.0002-.0003

.0002-.0005

.0002-.0004
.00015-.00022

.0003-.0005

.0002-.0005

.0002-.0005

.0003-.0006

.0003-.0006

.0005-.001
.00035-.00040

.0005-.001

450-1000 |.00025-.00035| .0003-.0006

800-1400

100-250

150-250

100-250

250-400

350-500

300-450

.0003-.0005

.00015-.00025|

.0002-.0003

.00015-.00025|

.00015-.0003

.0002-.0004

.0002-.0004

.0005-.001

.00025-.00055;

.0004-.0008

.00025-.00055;

.0003-.0006

.0005-.001

.0005-.001

.0003-.0005

.0003-.0005

.0005-.001

.0005-.001

.001-.0015
.00075-.0008

550-800 | .0002-.0005 | .0005-.001 | .001-.0015 | .0015-0025 .002-003 = .003-0045 @ .0035-0055 .005-007 = .006-.010
200-300 |.00025-.00035| .0003-.0006 | .0005-.0010 | .0008-.0015 .001-.002  .0015-0025 .002-003 ~ .003-.004  .0030-.0050
250-350 |.00025-.00035| .0004-.0008 | .0007-.0013 | .0007-.0013 = .0015-002 = .002-003  .002-004  .003-.005  .0040-.0060
200-300  |.00025-.00035| .0003-.0006 | .0005-.0010 | .0008-.0015 = .001-002  .0015-.0025  .002-003  .003-004  .0030-.0050

.001-.0015

.0005-.001

.001-.0015

.0005-.001

.0006-.001

.0005-.001

.0005-.001

.001-.0015

.001-.0015

.0004-.0006 ~ .0006-.0009 = .0008-.0015 .0010-.0020 .0014-.0028 .0018-.0030

.0004-0006 ~ .0006-0009  .0008-0015 .0010-0020  .0014-0028  .0018-0030
.0008-0015  .001-002  .0015-0025 .0015-0025  .002-003  .0025-0040
.0008-0015  .001-002  .0015-0025 .0015-0025  .0025-0035  .0030-0045

.0015-.0025 = .002-.003
.0010-.0020 ' .0015-.0025

.003-.0045  .0035-.0055 = .005-.007
.0018-.0028 ' .0023-0.0030 ' .0028-.0031

.006-.010
.0035-.0050

.0015-0025  .002-.003 = .003-0045 @ .0035-0055  .005-.007  .0060-.0100

.0008-.0015  .001-.002  .0015-.0025 = .002-.003 = .003-004  .0035-.0050

.0015-.0025  .002-003 ~ .003-0045 @ .0035-.0055  .005-.007  .0060-.0100

0008-0015  .001-002  .0015-0025  .002-003 = .003-004  .0035-0050
001-0015 ~ 0015-002 = .0015-003  .002-0035 = .003-004  .0030-.0040
.0008-0015  .001-002  .0015-0025  .002-003 = .003-004  .0035-0050

.0008-.0015  .001-.002  .0015-0025 .002-003  .003-004  .0035-.0050
.0015-0025  .002-003  .003-0045 .0035-0055 .005-.007  .0060-.0080
.0015-.0025 .002-003  .003-.0045 .0035-.0055 .005-.007  .0060-.0080
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