





WELDMENT PROPERTY DATA
MATCHING BASE METAL AND FILLER METAL
(Room Temperature)

C-22 Base Metal Welded with C-22 Filler Metal

Test Welding UTsS Yield Elong. R/A Failure Impact

Type Process Orientation (ksD (ksi) (%) (%) Location (ft-Ib)
Tensile GTAW Transverse 114 65 47 - BM -
Tensile GTAW All Weld 113 76 47 - - -
Tensile SMAW Transverse 117 61 64 72 BM -
Tensile SMAW All Weld 13 71 43 34 - -
Charpy GTAW All Weld - - - - - 148
Charpy SMAW All Weld - - - - - 60

Type 316 Stainless Steel Weld Metal*

Test Welding uTS Yield Elong. R/A Failure Impact

Type Process Orientation (ksi) (ksi (%) %) Location (ft-Ib)
Tensile GMAW All Weld 81 52 42 56 - -
Charpy GMAW  (keyhole notch) - - - - - 48

“Welding of stainless steels and other joining methods, AISI-803-479-25M-GP, page 40, April 1979.

Mechanicaltest data collected using matching base andfiller metal of HASTELLOY C-22 alloy are tabulated above,
along with typical properties on Type 316SS weld metal*. The C-22 alloy all-weld-metal mechanical properties
indicate high UTS and yield strength with excellent ductility, when compared tothose of Type 316SS. Champyimpact

toughness at room temperature and at low temperatures is also excellent. In bend ductility tests (2T radius), the
C-22 alloy weldments pass routinely.

A newly developed C-22 alloy coated electrode formula provides excellent weld bead appearance with good
welding control and excellent slag removal. This formula has been balanced to give excellent flat position and out-
of-position welding characteristics.

In addition to fabrication uses, C-22 alloy can be used as a weld overlay filler material. Work with one-and two-layer,
gas metal arc welding (GMAW) overlay deposits show superior performance to the current industry standard, alloy
625. (ask for Haynes Technical Information Bulletin H-2054).

C-22 alloy falls within the range of UNS numbers N0O6022 and W86022 but has a more restricted composition for
improved performance. These improvements are of such significance that it has been widely patented throughout
the world. Filler metal specifications for C-22 alloy are found in American Welding Society specification A5.14-89,
ERNICrMo-10 (GTAW, GMAW) and A5.11-90, ENiCrMo-10 (SMAW).

C-22 dalloy is found in ASME Section IX, QW-422 which classifies NO6022 as a P44 material. Table QW-432 of ASME
Section IX classifies ERNICrMo-10 as an F44 material and Code case 2107 classifies ENiCrMo-10 as an F44 material.



APPENDIX

Nominal Chemical Composition of Referenced Alloys (weight %)

Alloy Ni Cr Mo W Fe Cb Other
C-22 Alloy 56 22 13 3 3 - V-0.35*
Alloy C-276 57 16 16 4 5 - V-0.35*
Alloy C-4 65 16 16 - 3* - T-0.7*
Allcorr 59 30 10 1 - - -
Alloy 625 62 21 9 - 5* 3.6 -
Alloy IN-112 61 215 9 - 4 3.6 -
Alloy IN-182 67 14 - - 7.5 1.8 MN-7.8
Alloy G-3 44 22 7 1.8* 19.5 0.5* Cu-2.5
Alloy 904L 55 22 4.5 - Bal - Cu-1.5
Alloy 317L 13 19 35 - Bal - -
Alloy 316L 13 17 2.5 - Bal - -
Comparative Resistance to Localized Corrosion as Function of Test Temperature
TEST TEMPERATURE (°C)
Welding
Alloy Process 45 50 55 70 75 85 90 95 100 105 110 115 120

Alloy 625 BASE Metal - - - NP pit

Alloy 625 GTAW NP - pit

Alloy IN-112 SMAW NP pit

Alloy C-276  BASE Metal - - - - - - - - - NP pit

Alloy C-276 GTAW - - - - - - - NP pit

Alloy C-276 SMAW - - - - - NP pit

C-22 Alloy BASE Metal - - - - - - - - - - - NP pit

C-22 Alloy GTAW - - - - - - - NP pit

C-22 Alloy SMAW - - - - - - NP NP pit

Test condition: 11.5% H,SO, + 1.2% HCI + 1% FeCl, + 1% CuCl,; 24 hr NP = No Pitting




Welding Parameters

Gas Tungsten Arc Welding (GTAW) parameters

1. Corrosion coupons - 1/8" sheet, two-pass weld in copper hold-down fixture. Root pass 260 amps at 9 volts
and cover pass 190 amps at 9 volts. Travel speed 9 inches per minute. Shielding gas 100% Argon.

2. Mechanical specimens - 1/2" plate, multipass weld with 75 degree included weld angle. Currentis 150-175
amps at 11-12 volts. Travel speed 3-4 inches per minute. Preheat temperature 70 degree F and interpass
temperature 200 degree F maximum. Shielding gas 100% Argon.

Shielded Metal Arc Welding (SMAW) parameters

1. Corrosion coupons - 1/8" sheet, two-pass weld. Weld one side, grind backside to sound weld metal, weld
otherside. Current is 90 amps at 22 volts. Travel speed 7 inches per minute.

2. Mechanical specimens - 1/2" plate, multipass weld with 75 degree included weld angle. Amperage 90 -
125 amps af 21-23 volts. Travel speed 6 inches per minute. Preheat temperature 70 degree F and interpass
temperature 200 degree F maximum.

Gas Metal Arc Welding (GMAW) parameters
1. Mechanical specimens - 1/2" plate, multipass weld with 75 degree included weld angle. Currentis 115

amps with travel speed of 10 inches per minute. Preheat temperature 70 degree F and interpass
temperature 200 degree F maximum. Shielding gas was an argon-helium-carbon dioxide mixture.

Comparisons Based on Cost to Fabricators and Quotations by Suppliers
Period of August - September, 1988 (Nickel Unit Value at 5.50 to 6.50 $/Lb.)

1/8" Straight Length 1/8" Coated Electrode

1,000 Lbs. 10 Lbs. 1,000 Lbs. 10 Lbs.
317L 1* 1 1 1**
904-L 1.9 1.5 1.6 1.2
600/(IN-182) 2.5 2.3 2.1 2.0
625/(IN-112) 2.8 3.0 2.4 2.4
C-22 Alloy*** 2.9 3.6 2.5 3.1

* Unit cost of 1 based on an average price of 5.69 $/Lb. (4.54 to 6.42 $/Lb.)
** Unit cost of 1 based on an average price of 6.51 $/Lb. (6.06 to 6.96 $/Lb.)
*** Same cost as alloy C-276

HASTELLOY is a registered trademark of Haynes Infernational, Inc.
C-22 is a trademark of Haynes Infernational, Inc.

AL-6XN is a registered frademark of Allegheny Ludlum

ALLCORR is a registered trademark of Teledyne Industries, Inc.
Ferralium
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