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Ferrous Non-Ferrous Ceramic Composite
Ceramic Matrix
Steel | Cast Iron | | Al Alloys | |  CuAlloys | |
- Polymer Matrix
Carbon Steel | | Low Alloy Steel | | Cu - Ni | | 5
GRE
Low Carbon Cr-Mo Ni Alloys Cu - Ze (Brass -
|| | | y || ( ) | o | Metal Matrix
Intermidate Carbon Ni Based Malleable - Cu - Sn (Bronze olymer
| | | Monel 400 60 Ni 30 Cu | ( ) | y
High Carbon | Lastallo B | 60Ni | 30Mo | Thermoplastic | |  Thermoset |
y C276 60 Ni 16 Mo 16 Fe =
Incolay 825 40 Ni 20Cr 20 Fe PoXy
Inconel 625 | 60Ni | 20Cr | 5Fe | 10Mo Phenolic
Stainless Steel
PVC
Ferritic
405 base:
— 11—12% Cr
Ferritic (13Cr) | < 0.03 % Iron/Carbon Alloy Phase Diagram
Temperature (F) Temperature (C)
Martensitic (13Cr) | 2000 = Liquid
= Austenite
- - 2802 = Ferrit
Austenitic (18Cf - 8N|) | Martensitic f Austenitic Duplex Precipitation 2308 = Dzl;:laelron 1539
410 base: 304 base: 2205 basc: Hardening 272l - Cementite 1492
12 2Cr, 0.1 - 0.22:C 18 %Cr, 6‘!’2.}\{#, _".’”ic“r, 52aNi, 15-5 PH 2600
Duplex (22Cr) | 0.03 -0.08%5C 3%Mo, N 174 PH 2504
| 1400
Precipitation Hardenable | 13Cr f 316 (Mo-alloyed) Superduplex 2490
13%Cr, 6%Ni, Mo Stabilized (Ti or Cb) PREN > 40
A486 CAGNM orlew C (£ 0.03) 2507 &
Heat Resistant (310) UNS S32760 2200
. /
f—‘ﬁ 3388 1130
Superaustenitic
PREN > 40
UNS 531254 1800
0.03 -0.08%:C
1670 910
Figure 1 — Stainless Steel Alloy Tree 1600 1
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Composition 1200 1333F g
Stainless Steel Comment Grade - P Notes o H . 2D
Cr| Ni| C|Mo| Other 1200 Pearlite [ Pearlite and Cementite
405 13 0.3 Al Lower Cr, Al added to prevent hardening when cooled from elevated temperatures. and : i Gaee
Ferritic 409 11 0.4Ti Ti added to oppose carbide precipitation. 1000 , Eee : :
430 17 Basic Alloy N 1 1
- 410 [ o e i e o e ] e e e 210
Martensitic Higher Carbon Than| 410 13 0.14 Basic Alloy [~ —+oo0s% i i
Ferritic 410S | 13 0.08 Low carbon for welding 0.50% 0.83% 1% % 3% 4% 5% 6% 6.5%
304 18 | 8 |0.08 Base Basic Alloy j—Hypo-Eutectoid—PE—Hyper~Eutectoid —»1 ~
304L | 18 | 8 [0.03 low carbon content to avoid carbide precipitation during welding. 2 STEEL i CAST IRON ——
316 18 | 10 |0.08| 2.5 - Basic Alloy Carbon Content Present (by weight)
- . Mo added for pitting : : = : :
. Stabilized with 316 L | 18 | 10 |0.03| 2.5 ; low carbon to avoid carbide precipitation during welding.
Austenitic . resistance - -
Nickel 316H | 18 | 10 | 01| 25 Higher carbon for high temperature use. Material Properties
321 18 | 10 0.5Ti | Stabilized Grades for High Titanium added to minimize Cr carbide precipitation ! perties.
347 18 | 10 0.8 Cb T. Ta and Na added to minimize Cr carbide Precipitation
310 25| 20 Higher Cr & Ni for improved heat resistance hanical . c . .
" 74PH | 17| 2 3 | 03Ch Mechanical Properties. orrosion Resistance
17-7PH | 17 | 7 1.2 Al
50% Austenitic 2205 . L
Duplex = —— 5507 Heat Treatment. Alloying Elements. Fabrication




