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GASEOUS NITROCARBURIZING
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2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM E 384  Microhardness of Materials

2.3 ASM Publications:

Available from ASM International, Metals Park, OH 44073-0002.

ASM Handbogk, 9th Edition, Metallography and Microstructure

3. TECHNICAL REQUIREMENTS:

3.1 Processing Equipment:

Parts to be nifrocarburized shall be processed in an integral queneh. sealed retort, fluidized bed,
or atmosphere-type furnace conforming to AMS 2759. Furnacedemperature uniformity
requirementsishall be £15 °F (8 °C).

3.1.1 Atmospherd: The nitrocarburizing atmosphere shall cansist of a mixture of ammonia and a
carrier gas. JAcceptable carrier fases are: endothermic’(AGA type 302), refined exothermic
gas (AGA type 201), and high purity nitrogen; a liydrocarbon gas and/or oxygen-bearing gas
additions may be used for enrichment.

3.1.2 Furnace Controls: Shall conform to AMS-2759.

3.1.3 Thermocouples: When load thermocouples are required, they shall be sheath-protected to
prevent deterioration due to furnace atmospheres.

3.2 Pretreatment:

3.2.1 Hardening: Parts, where core hardening is specified, shall be heat treated in accordgnce with
AMS 2759 or as spetcified by the cognizant engineering organization to the required ¢ore
hardness pifior te.gaseous nitrocarburizing. Tempering for the specified core hardness shall be
ata temper1ature not less than 50 °F (28 °C) degrees above the nitrocarburizing temperature.

3.2.2 Surface Condition: Parts shall be clean and free of scale, oxide, entrapped sand, mold or core
sand material, metal particles, oil, or grease prior to the nitrocarburizing process. Parts must be

dry.

3.2.3 Stress Relief: Parts, which have been machined or straightened before nitrocarburizing, may
be stress relieved in accordance with AMS 2759 prior to nitrocarburizing. Stress relieving shall
be done at a temperature not less than 20 °F (11 °C) degrees above the highest nitrocarburizing
temperature to be used. Surfaces to be nitrocarburized shall be mechanically or chemically
cleaned subsequent to stress relieving and prior to nitrocarburizing.
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3.2.4 Selective Nitrocarburizing (Masking): If parts are not to be nitrocarburized all over, such
surfaces shall be masked. Masking may be accomplished by copper plating in accordance with
AMS 2418, bronze plating in accordance with AMS 2429, or tin plating in accordance with
AMS 2408. Alternatively, parts may be nitrocarburized all over and the case machined off
surfaces not to be nitrocarburized. Other maskants, such as stop-off paints, may be used if
approved by the cognizant engineering organization.

3.3 Procedure:

3.3.1 Fixturing: Parts shall be racked and supported to prevent distortion at temperatr¢ and to
ensure ffee atmosphere circulation and reaction with all surfaces during the‘nitrogarburizing
process] Trays and fixtures shall not affect the temperature uniformity or@as circulation in the
processing unit.

3.3.2 Cycle Times: Processing cycles are shown in Table 1.

TABLE 1 - Processing Cycles

Process Temperature Process Temperature Process Time

Range Range Rarjge
Miaterial °F °C Holirs

Carbop Steel 1060 to 1200 571 to 649 1103
Low-Alloy Steel 1060 to 1160 571 to 627 103
Tool Bteel
(Structural) 1000 te1t060 538 to 571 05103
(Cutting) 1000 t0-1025 538 to 552 0.1102
Cast |Jron 1060.to 1200 571 to 649 1106

(Ductile, Gray,
and Malleable)

3.3.2.1 Prehedting: Parts may be preheated in air to temperature not hoigher than 850 F (454 °C).

3.3.3 Quenching»Following treatment, parts may be quenched in oil, water, soluble oil solutions,
aqueous  polymer guenchants, Inert or nirocarburizing atmospheres, or air (See 8.2).

3.4 Properties:

Gaseous nitrocarburized parts shall conform to the following requirements, determined on parts
or on test specimens as in 4.3.1.

3.4.1 Depth of Compound Layers: Shall be as shown in Table 2, determined in accordance with the
procedure of SAE J423 or ARP 1820 microscopic methods, at not less than 500X magnification.
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TABLE 2 - Compound Layer Thickness

Thickness
mm, min

Thickness
Inch, max

Thickness

Material Inch, min

mm, ma

Thickness

X

Carbon Steel
Low-Alloy Steel

Tool Steel (Structural)
Tool Steel (Cutting)

Cast |

0.00015
0.00015
0.0001

0.0010
0.0010
0.0005
0.0002
0-0010

0.0038
0.0038
0.0025

0.025
0.025
0.013
0.005

fon 000015 0-0038

0025
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Copper
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al porosity and oxides in any one field viewed. The compound layer at th
nd the lower quarter of the total compound thickness shall not exhibit resi
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Layer Hardness: The layer hardness should be equivalent of 60 HRC or
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Diffusion Zone Hardness (Case): Shall be as shown in Table 3, determined by microhardness
measurements at a depth of 0.002 inch (0.05 mm) from the treated surface in accordance with
ASTM E 384 or by the chordal method of ARPI820 on prepared cross sections of the

nitrocarburized case using Knoop or other appropriate hardness tester, as agreed upon by the
cognizant engineering organization.
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TABLE 3 - Diffusion Zone Minimum Hardness
Hardness
Material HK100
Carbon Steels 300
Low Alloy Steels 460
Tool and Die Steels (Structural) 600
Tool and Die Steels (Cutting) 700
Castiron (Gray, Ductite, or Viaiteabte) 300
4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for Inspection:
Purchasef of treated parts shall supply all necessary test coupons; the processor shall be
responsible for the performance of all required tests. Purchaser reserves the right tp sample and
to perform any confirmatory testing deemed necessary to-ensure that the parts conform to
specified fequirements.
4.2 Classificafjon of Tests:
4.2.1 Acceptapce Tests: Depth of compound layer (3.4.1), presence of compound layef (3.4.2), and
compound layer hardness (3.4.4) are-acceptance tests and shall be performed or} each lot.
4.2.2 Periodic|Tests: Compound layer structure (3.4.3) and diffusion zone hardness (3.4.5) are
periodic [tests and shall be perfermed at a frequency selected by the processor urjless

frequenc

4.2.3 Preprod
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process
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Sufficient parts or test coupons of the same alloy, surface condition, and pretreatment as the
parts represented, shall be processed with each furnace load to permit duplicate conformation
tests for each acceptance requirement (4.2.1). A lot shall be all parts of the same part number
processed in the same furnace load. The number of parts or coupons for testing shall be

establishe

d by purchaser.
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4.4

Approval:

4.4.1 Sample parts shall be approved by purchaser before parts for production use are supplied,
unless such approval be waived by purchaser.

4.4.2

4.5

4.6

5. PREPARATION

51

5.2 Packaging:

521

5.2.2
(R)

Processor shall use manufacturing procedures, processes, and methods of inspection on
production parts which are essentially the same as those used on approved sample parts. If
necessary to make any change in established limits of the case or nitrocarburizing procedures,
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will be protected against damage through handling and from exposure to weather or any other
normal hazard.

Packages of nitrocarburized parts shall be prepared for shipment in accordance with
commercial practice and in compliance with applicable rules and regulations pertaining to the
handling, packaging, and transportation of the parts to ensure carrier acceptance and safe

delivery.

6. ACKNOWLEDGMENT:

Processor shall mention this specification number and its revision letter in all quotations and when
acknowledging purchase orders.
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