INCONEL 601

INCONEL 601 IS A NICKEL-CHROMIUM ALLOY UTILIZED FOR APPLICATIONS THAT OBLIGE
RESISTANCE TO CORROSION AND HEAT. THESE NICKEL ALLOYS EMERGE BECAUSE OF ITS
RESISTANCE TO HIGH TEMPERATURE OXIDATION, REMAINING EXCEPTIONALLY RESISTANT TO
OXIDATION THROUGH 2200° F. ALLOY 601 ADDS TO A FIRMLY DISCIPLE OXIDE SCALE WHICH
RESIST SPALLING EVEN UNDER STATES OF EXTREME THERMAL CYCLING. THESE NICKEL
ALLOYS HOLDS ITS DUCTILITY AFTER LONG SERVICE EXPOSURE AND HAS GREAT HIGH
TEMPERATURE STRENGTH. IT HAS GOOD RESISTANCE TO AQUEOUS CORROSION, HIGH
MECHANICAL STRENGTH, AND IS PROMPTLY SHAPED, MACHINED AND WELDED. INCONEL
601'S PROPERTIES MAKE IT A MATERIAL OF EXPANSIVE UTILITY IN FIELDS LIKE THERMAL
PROCESSING, CHEMICAL PROCESSING, POLLUTION CONTROL, AEROSPACE AND POWER
GENERATION. THUS, ALLOY 601 IS NOT RECOMMENDED FOR USE IN FIRMLY REDUCING,
SULFUR BEARING ENVIRONMENTS.

APPLICATIONS

« CHEMICAL PROCESSING

- AEROSPACE

« HEAT TREATING INDUSTRY

- POWER GENERATION

« HEAT TREATING MUFFLES AND RETORTS

« RADIANT TUBES

« CATALYST SUPPORT GRIDS IN NITRIC ACID PRODUCTION
« STEAM SUPER HEATER TUBE SUPPORTS

CHARACTERISTICS

« OUTSTANDING OXIDATION RESISTANCE TO 2200° F

« RESISTS SPALLING EVEN UNDER SEVERE THERMAL CYCLING CONDITIONS
« HIGHLY RESISTANT TO CARBURIZATION

« GOOD CREEP RUPTURE STRENGTH

« METALLURGICAL STABILITY
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MACHINING

STANDARD MACHINING METHODS UTILIZED FOR IRON BASED ALLOYS MIGHT BE UTILIZED.
THIS ALLOY WORKS HARDEN DURING MACHINING AND HAS HIGHER STRENGTH AND
“GUMMINESS” NOT TYPICAL OF STEELS. HEAVY DUTY MACHINING EQUIPMENT AS WELL AS
TOOLING SHOULD BE UTILIZED TO MINIMIZE CHATTER OR WORK-HARDENING OF THE
ALLOY IN FRONT OF THE CUTTING. MOST ANY BUSINESS COOLANT MIGHT BE UTILIZED AS
A PART OF THE MACHINING OPERATIONS. WATER- BASE COOLANTS ARE FAVORED FOR
HIGH SPEED OPERATIONS, FOR EXAMPLE, TURNING, GRINDING OR MILLING. HEAVY
LUBRICANTS WORK BEST FOR TAPPING, DRILLING, BROACHING OR BORING. TURNING:
CARBIDE TOOLS ARE RECOMMENDED FOR TURNING WITH A NONSTOP CUT. HIGH SPEED
STEEL TOOLING SHOULD BE UTILIZED FOR INTERFERING WITH SLICES AND FOR SMOOTH
COMPLETING TO CLOSE RESILIENCE. TOOLS SHOULD HAVE A POSITIVE RAKE ANGLE.
CUTTING SPEEDS AND FEEDS ARE IN THE ACCOMPANYING REACHES: FOR HIGH-SPEED
STEEL TOOLS FOR CARBIDE TOOLING DEPTH SURFACE FEED DEPTH SURFACE FEED OF CUT
PACE IN INCHES OF CUT RATE IN INCHES FEET/MIN. PER REV. INCHES, FEET/MIN. PER REV.
0.250” 25-35 0.030 0.250” 150-200 0.020 0.050” 50-60 0.010 0.050" 325-375 0.008 DRILLING:
STEADY FEED RATES MUST BE UTILIZED TO MAINTAIN A STRATEGIC DISTANCE FROM WORK
HARD BECAUSE OF HARPING OF THE DRILL ON THE METAL. RIGID SETUPS ARE CRUCIAL
WITH AS SHORT A STUB DRILL AS PRACTICAL. HEAVY DUTY, HIGH SPEED STEEL DRILLS WITH
HEAVY WEB IS RECOMMENDED. FEEDS FLUCTUATE FROM 0.0007 INCHES FOR EACH REV.
FOR HOLES OF LESS THAN 1/16” MEASUREMENT, 0.003 INCHES FOR EACH REV. FOR 1/4”
DIA., TO 0.010 INCHES FOR EACH REV. FOR HOLES OF 7/8"DIAMETER. PROCESSING: TO
ACQUIRE GREAT EXACTNESS AND A SMOOTH COMPLETION, IT IS FUNDAMENTAL TO HAVE
UNBENDING MACHINES AND FIXTURES AND SHARP CUTTING DEVICES. HIGH SPEED STEEL
CUTTERS, FOR EXAMPLE, M-2 OR M-10 WORK BEST WITH CUTTING SPEEDS OF 30 TO 40
FEET PER MINUTE AND FEED OF 0.004"- 0.006" PER CUTTING TOOTH. GRINDING: THE ALLOY
SHOULD BE WET GROUND AND ALUMINIUM OXIDE WHEELS

OR BELTS ARE FAVORED.

FORMING

THIS ALLOY HAS GOOD DUCTILITY AND MIGHT BE PROMPTLY FORMED BY EVERY
STANDARD TECHNIQUE. SINCE THE ALLOY IS MORE POWERFUL THAN CONSISTENT STEEL IT
NEED MORE POWER TO PERFORM FORMING. HEAVY-DUTY LUBRICANTS SHOULD BE
UTILIZED DURING COLD FORMING. IT IS CRUCIAL TO ALTOGETHER CLEAN THE PART OF ALL
TRACES OF LUBRICANT TO SHAPING AS EMBRITTLEMENT OF THE ALLOY MIGHT OCCUR AT
HIGH TEMPERATURES IF LUBRICANT IS LEFT ON.
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WELDING

THE USUALLY UTILIZED WELDING STRATEGIES WORK WELL WITH THIS ALLOY. THE
COORDINATING ALLOY FILLER METAL SHOULD BE UTILIZED. IN THE EVENT THAT
COORDINATING ALLOY IS NOT AVAILABLE, THEN THE CLOSEST ALLOY RICHER IN THE
ESSENTIAL CHEMISTRY (NI, CO, CR AND MO) SHOULD BE UTILIZED. ALL WELDS DOTS
SHOULD BE MARGINALLY CURVED. IT IS NOT IMPORTANT TO UTILIZE PREHEATING.
SURFACES TO BE WELDED MUST BE PERFECT AND FREE FROM OIL, PAINT OR CRAYON
MARKING. THE CLEANED AREA SHOULD STRETCH OUT NO LESS THAN 2" PAST EITHER SIDE
OF AWELDED JOINT. GAS-TUNGSTEN ARC WELDING: DC STRAIGHT POLARITY (ELECTRODE
NEGATIVE) IS RECOMMENDED. KEEP AS SHORT AN ARC LENGTH AS COULD BE EXPECTED
UNDER THE CIRCUMSTANCES AND USE CONSIDERATION TO KEEP THE HOT END OF FILLER
METAL DEPENDABLY INSIDE OF THE PROTECTED ENVIRONMENT. SHIELDED METAL-ARC
WELDING: ELECTRODES SHOULD BE KEPT IN DRY STORAGE AND IF DAMPNESS HAS BEEN
GRABBING THE ELECTRODES SHOULD BE PREPARED AT 600 F FOR ONE HOUR TO
SAFEGUARD DRYNESS. CURRENT SETTINGS SHIFT FROM 60 AMPS FOR MATERIAL (0.062"
THICK) UP TO 140 AMPS FOR MATERIAL OF 1/2" AND THICKER. IT IS BEST TO WEAVE THE
ELECTRODE MARGINALLY AS THIS ALLOY WELD METAL DOES NOT TEND TO SPREAD.
CLEANING OF SLAG IS FINISHED WITH A WIRE BRUSH (HAND OR POWERED). COMPLETE
EVACUATION OF ALL SLAG IS ESSENTIAL BEFORE PROGRESSIVE WELD PASSES FURTHER
MORE AFTER FINAL WELDING. GAS METAL-ARC WELDING: REVERSE-POLARITY DC SHOULD
BE UTILIZED AND BEST RESULTS ARE ACQUIRED WITH THE WELDING WEAPON AT 90
DEGREES TO THE JOINT. FOR SHORT-CIRCUITING-TRANSFER GMAW A TYPICAL VOLTAGE IS
20-23 WITH A CURRENT OF 110-130 AMPS AND A WIRE FEED OF 250-275 INCHES PER
MINUTE. FOR SPRAY- TRANSFER GMAW VOLTAGE OF 26 TO 33 AND CURRENT IN THE SCOPE
OF 175-300 AMPS WITH WIRE FEED RATE OF 200-350 INCHES PER MINUTE, RELYING ON
FILLER WIRE DIAMETER. SUBMERGED-ARC WELDING: MATCHING FILLER METAL, THE SAME
CONCERNING GMAW, SHOULD BE UTILIZED. DC CURRENT WITH EITHER TURN AROUND OR
STRAIGHT POLARITY MIGHT BE UTILIZED. CONVEX WELD GLOBULES ARE FAVORED.

HEAT TREATMENT
THE ALLOY IS NOT HARDENED OR STRENGTHENED BY HEAT TREATMENT.

FORGING
FORGING MIGHT BE DONE IN THE TEMPERATURE SCOPE OF 2250 F TO 1900 F.

HOT WORKING

HOT WORK WITHIN THE SCOPE OF 2250 F TO 1600 F. AVOID WORKING WITHIN THE SCOPE
OF 1400 F TO 1000 F ASTHE ALLOY IS APT TO THERMAL CRACK IN THAT REGION.
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INCONEL 601

COLD WORKING

COLD FORMING MIGHT BE DONE UTILIZING STANDARD TOOLING ALBEIT PLAIN CARBON
TOOL STEELS ARE NOT RECOMMENDED FOR SHAPING AS THEY TEND TO PRODUCE
GALLING. SOFT DIE MATERIALS (BRONZE, ZINC ALLOY, AND SO FORTH.) MINIMIZE

GALLING AND DELIVER GREAT COMPLETIONS, YET THE DIE LIFE ISTO SOME DEGREE SHORT.
FOR LONG PRODUCTION RUNS THE ALLOY TOOL STEELS (D-2, D-3) AND HIGH SPEED STEELS
(T-1, M-2, M-10) GIVE GREAT RESULTS PARTICULARLY IF HARD CHROMIUM PLATED TO
DECREASE GALLING. TOOLING SHOULD BE, FOR EXAMPLE, TO TAKE INTO CONSIDERATION
LIBERAL CLEARANCES AND RADII. HEAVY DUTY LUBRICANTS SHOULD BE UTILIZED TO
MINIMIZE GALLING IN ALL FORMING OPERATIONS. TWISTING OF SHEET OR PLATE
THROUGH 180 DEGREES IS FOR THE MOST PART CONSTRAINED TO ATWIST SWEEP OF 1T
FOR MATERIAL UPTO 1/8"THICK AND 2 T FOR MATERIAL THICKER THAN 1/8".

ANNEALING

ANNEALING TAKING AFTER COLD WORKING MIGHT BE IMPORTANT. THE ANNEALING
TEMPERATURE IS 2100 F AND THE ALLOY SHOULD BE QUICKLY COOLED THROUGH THE
SCOPE OF 1400 TO 1000 F TO MAINTAIN A STRATEGIC DISTANCE FROM THERMAL
CRACKING.

HARDENING
THE ALLOY HARDENS BY COLD WORKING ONLY.
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CHEMICAL PROPERTIES
INCONEL | 0.1 max 1.0-1.7 0.5 max 0.015 21.0 1.0 max Remainder | 58.0-63.0 1.0 max
601 max 25.0
MECHANICAL PROPERTIES
INCONEL 80 30 30
601

PHYSICAL PROPERTIES

Density 8.11 g/cms Room

Specific Heat 0.107 Kcal/kg.C 20°
Melting Range 1360 - 1411 °C -

Modulus of Elasticity 206.5 KN/mm:2 20°

Electrical Resistivity 118 uQ.cm 20°

Coefficient of Expansion 13.75 um/m °C 20-100°
Thermal Conductivity 11.2 W/m -°K 20°
ASTM SPECIFICATIONS

B 167 B 517 B 168 B 166 B 564 B 366 B 166
AVAILABILITY
| MANUFACTURING | RAW MATERIALS |

Refractory Anchors Pipes
Fasteners Tubes
Custom Machining Bars

Custom Fabrication Sheets

Piping / Spools Plates
Stamped Parts wires

B/W Fittings -

S/W Fittings -

Flanges =
Compression Fittings -
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