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1. SCOPE: This process standard outlines the method of case carburizing and

subsequent hardening and tempering of ferrous parts for which deliberate
nitrogen enrichment of the case is not intended. (Pack carburizing is
not permitted on parts processed to this Standard).

2. | REFERENCES: (latest edition)

- Q59000, Quality System Requirements

- W-HTX-1, Ford Manufacturing Standard

- W-HTX-12, Ford Manufacturing Standard

- SAE J423, Methods of Measuring Case Depth

- SAE J864, Surface Hardness Testing with Files

- 180 1024, Metallic Materials - Hardness Test - Rockwell Superficial
Test

- ISO 2639, Steel - Determination and Verification of the Effective Depth
of Carburized and Hardened Cases

- IS0 4970, Steel - Determination of Total or Effective Thickness of Thin
Surface-hardened Layers

- IS0 6508, Metallic Materials - Hardness Test - Rockwell Test

3. APPLICATION: This Standard applies to parts to be carburized and
hardened. The parts are held at the specified temperature above the
upper critical (Ac3) in an enriched carburizing atmosphere until the
required depth of case is reached, at which time the parts are
quenched and tempered. (In some instances the parts may be slowly
cooled after carburizing, then subsequently reheated, quenched and
tempered) .

4. REQUIREMENTS :

CAUTION: APPROPRIATE PRECAUTIONS RELATIVE TO HEALTH AND SAFETY AND
ENVIRONMENTAL HAZARDS SHOULD BE TAKEN WHEN USING CYANIDE-CONTAINING
MATERIALS. FORD FACILITIES SHALL CONTACT THE APPROPRIATE COMPANY
HEALTH AND SAFETY AND ENVIRONMENTAL ACTIVITIES FOR SPECIFIC
INFORMATION REGARDING SUCH PRECAUTIONS.
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4.1 PROCESS CONTROL: Suppliers utilizing this process standard must be

able, by means of their existing process practices and records, to
show evidence of control of the process as per QS9000. Appropriate
statistical tools shall be used to analyze significant process
parameters and product characteristics and appropriate reaction
plans implemented in order to assure continuous reduction of
variation in the final product.

The process, equipment, heat treatment parameters, loading, charging
sequence, and test procedure must form part of the component part
control plan and take into account any Engineering requirements
shown on the final part drawing which override specific items in
this Standard.

4.2 | PROCESS: Carburizing may be performed in a:

- continuous or batch-type muffle or radiant tube furnace or

. fluidized bed (if approved by the affected Ford Supplier Technical
Assistant (STA) and/or Quality/Engineering Team and documented in
the control plan).

(Muffle or radiant tube furnace carburizing is the preferred
method) .

The facilities must be capable of heating parts uniformly up to and
within the range of 815-950C (1500-1750F). (Higher temperatures may
be utilized provided that the grain size limitation as covered in
Para. 4.10 is maintained). There shall also be facilities for
quenching (refer to Para. 4.7 and 4.8), washing, and tempering.

Note: Pack carburizing is not permitted for parts to be processed to
this Standard.

4.3 LOADING: Parts shall be suitably loaded in such a manner to assure
that the carburizing atmosphere has access to all significant
surfaces of the parts. Masking of the surfaces, for example, due to
excessive density of loading or size of fixtures, must be avoided.

Components must be thoroughly clean, dry, and free of dirt, oil,
soap residue, chips, etc. prior to introduction to the carburizing
and tempering furnaces.

For parts for which distortion must be minimized (such as certain
gears and shafts) appropriate fixturing shall be employed.

The rate of loading must be within the thermal and weight capacity
of the furnace and loading fixtures, and as consistent and uniform
as possible.

IR 5009160 0053313 425 WA Documents

Copyright by the Ford Motor Company

Sat Aug 27 22:45:58 2016
Full document details: FORD W-HT4-11995


http://www.avadocuments.com/doc/ford-w-ht4-1-1995
http://www.avadocuments.com/doc/ford-w-ht4-1-1995

FORD MANUFACTURING STANDARDS

W-HT4-1 CARBURIZING AND HARDENING W-HT4-1
JUNE 1995 Page 3

With any continuous process, there shall be ADEQUATE SPACING between
lots which require different austenitizing, quenching, or tempering
times and/or temperatures to ensure that a given lot is processed as
necessary to attain the specified metallurgical properties; e.g.,

in multi-zoned furnaces, it is recommended that the MINIMUM gap
spacing be equivalent to one zone-length. It should be noted that a
greater gap may be necessary.

Material from different steel mill heats, hot mill schedules, or
melts which require different austenitizing, quenching, or tempering
times and/or temperatures to ensure that a given lot is processed as
necessary to attain the specified metallurgical properties SHALL NOT
BE MIXED OR PROCESSED TOGETHER.

4.4 FURNACE ENVIRONMENT: Atmospheres suitable for carburizing normally
consist of an endothermic gas or a nitrogen-base gas or nitrogen-
methanol blend* as a carrier with additions of a hydrocarbon gas
(such as methane (CH4) or propane (C3H8)). The atmosphere shall
provide a carburizing potential to produce a surface carbon
concentration (refer to Para. 4.13) of 0.70 - 1.00% in production
parts (0.70 - 0.90% surface carbon concentration for parts
containing over 2% chromium). The gas atmosphere must be circulated
in the furnace chamber. For optimum control, the carrier gas
generally should be slightly carburizing and be of sufficient volume
to ensure a positive pressure in the furnace chamber. Hydrocarbon
additions should be made to develop the required carbon potential of
the atmosphere, the volume of the addition being dependent upon the
condition of the furnace, the temperature, the nature of the parts,
etc. and may be varied throughout a process cycle to achieve optimum
results.

| * It is essential that methanol-generated furnace atmospheres be
| blended so that the mole ratio of the nitrogen to methanol is two
| to one (nominally 40:60 by volume) in order that CO02, dew point,
| oxygen potential, or carbon potential control is feasible.

[ Consequently, such atmospheres are permitted only when authorized
| by the affected Ford Supplier Technical Assistant (STA) and/or

! Quality/Engineering Team and are documented in the control plan.

When the process for which a furnace is being used is to be
changed over to carburize parts, the furnace atmosphere MUST be
purged, as per W-HTX-1 or W-HTX-12.

4.5 TEMPERATURE: Carburizing temperatures shall be controlled within
+/- 5C (+/- 10F) of the set point, as evidenced by continuous
recording pyrometers,

B 9009160 0053314 3L1 WA Documents

Copyright by the Ford Motor Company

Sat Aug 27 22:45:58 2016
Full document details: FORD W-HT4-11995


http://www.avadocuments.com/doc/ford-w-ht4-1-1995
http://www.avadocuments.com/doc/ford-w-ht4-1-1995

FORD MANUFACTURING STANDARDS

W-HT4-1 CARBURIZING AND HARDENING W-HT4-1
JUNE 1995 Page 4

Greater temperature deviations in Zone 1 of a multi-zoned furnace
are acceptable due to the loading conditions, provided that Zone 2
temperatures are not affected, and that part quality, function, and
performance are also not affected.

4.6 TIME: For optimum control, it is desirable that constant conditions
of furnace loading, carbon potential, and temperature are maintained
and that time is the main process parameter varied to achieve the
specified case depth.

4.7 QUENCHING: At time of quench, the parts shall be at a temperature
such that detrimental transformation products are not formed.
Direct quenching is preferred. Delayed quenching that forms
austenite-decomposition products which degrade the parts is
specifically prohibited.

Quenching systems must have provisions for maintaining both maximum
and minimum quenchant temperatures specified in the process. Forced
flow-through ducted agitation, or equivalent, must be provided in
the quenching system to assure uniformity of temperature and
efficiency of quench.

The following quenches have been proven satisfactory, depending on
the required surface and core hardness and the amount of distortion
which can be tolerated. Quenching media and quench operating
parameters other than those herein described are not permissible
unless authorized by the affected Ford Supplier Technical Assistant
(STA) and/or Quality/Engineering Team and documented in the control
plan.

Note: In any of the quenching methods, parts must be cooled to a low
enough temperature prior to tempering so that no further detrimental
transformation of the austenite to fresh martensite will occur upon
cooling the parts to room temperature following the tempering
operation. A process factor which will contribute to the need for
lowering the temperature of the parts (following quenching prior to
tempering) is the use of a carbon potential in excess of the range
prescribed under Para. 4.4, Furnace Environment.

This process requires that, for the best and most economical
results, the oil surface area be covered by a protective atmosphere.
This protection will prolong the life of the quenching medium by
preventing oxidation and subsequent sludging of the oil.

4.7.1 OIL QUENCH: Quench directly into a suitable, well-agitated
0il maintained at a temperature of 45-80C (110-180F).
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