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1. SCOPE: This process standard applies to austenpering of nmedi umand hi gh
carbon steels to the hardness specified on the Engi neering print.

2. APPL| CATI ON:  Austenpering is usually enployed in place of conventiona
guench and tenpering on parts of relatively thin cross-section (e.g. 5mm
(0.2 in.) max. for SAE 1080 steel; depending upon the alloy content,
t he maxi mum cross-section that can be austenpered will vary accordingly).

(a) to achieve inproved nmechani cal properties (higher ductility or notch
toughness for a specified high hardness), and/or

(b) to reduce the risk of cracking or distortion
3. REQUI REMENTS:

Note: A control plan as referenced in this standard is defined in
Quality System Standard Q 101, Appendi x A

3.1 PROCESS: Austenitizing of the part prior to quenching in a :
- continuous nmuffle or radi ant tube furnace or
- nmolten salt bath or

- fluidized bed ( if approved by the affected Ford SQA or Quality
activity and docunented in the control plan).

(The continuous muffle or radiant tube furnace is the preferred
met hod of heat treatnent).

The heating facilities nmust be able to heat the parts uniformy in
t he range of 815-950 °C (1500-1750 °F). There shall also be facili -
ties for quenching (Para. 3.6).

3.2 LOADI NG The | oading practice shall be as foll ows:

- Conponents must be thoroughly cleaned of oils, die |ubricants,
and related materials prior to introduction to the austenitizing
furnace.

- The parts shall be suitably | oaded to assure that every part is
adequately heated during austenitizing and is properly exposed
to the quenchant.

- Wth any continuous process there shall be adequate spaci ng
between I ots which require different austenitizing, quenching, or
tenpering times or tenperatures to ensure that lot is processed
as necessary to attain the specified metallurgical properties.

3.3 FURNACE ENVI RONMVENT:  Furnace at nospheres suitable for austenpering
normal Iy consist of a carries gas (endotherm c or nitrogen-base or a
ni t r ogen- met hanol bl end*) with additions of a hydrocarbon gas (such
as net hane (CH4) or propane (C3H8)). The gas atnosphere must be
circulated in the furnace chanber and be of sufficient volune to en-
sure a positive pressure in the furnace. A neutral furnace atnosphere
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carbon potential shall be utilized for the grade of steel
i nvol ved. No anmoni a shall be added to austenpering furnace atnos-
pheres nor shall there be an amonia |ine connected to the unit.

* It is essential that nitrogen-nethanol furnace atnospheres be
bl ended so that the nole ratio of the nitrogen to nethanol is two
to one in order that CO2, dew point, or oxygen potential control
is feasible. Consequently, such atnospheres are pernitted only
when specifically authorized by the affected Ford SQA or Quality
activity and are docunented in the control plan.

3.4 AUSTENI Tl ZI NG TEMPERATURE: The tenperature shall be controlled
within +/- 5°C (+/- 10°F) of the set point, as evidenced by continuous
recordi ng pyroneters.

3.5 AUSTENI TI ZING TIME: The parts shall be held for such time to assure
that the parts have been conpletely austenitized.

Note: Certain alloy steels may require extra holding tine to as-
sure adequate carbon dissolution in the austenite.

3.6 QUENCHI NG  The parts shall be at a tenpera

ture at |least 25°C (45°F)
above the upper critical tenperature (Ac3) for hypoeutectoid steels
and at |east 25°C (45°F) above the Acmfor hypereutectoid steels at
the tine of the quench.

3.6.1 Quench systens nust have provisions for nmaintaining both maxi num and
m ni mum t enperatures of the quenchant. Forced agitation nust be provided
in the quench systemto assure uniformty of tenperature and efficiency of
guench. The tenperature of the quenchant shall be controlled within +/- 5°F
(+/- 10°C) of
set point, as evidenced by continuous nonitoring pyroneters.

3.6.2 Molten salt is an acceptabl e quenching nedia for austenpered parts. Misture
additions to the salt bath to achieve faster quench rates are not permssible
unl ess prior approval is granted by the affected Ford SQA or Quality Control

activity
and docunented in the control plan.
3.6.3 To assure proper quenching, parts shall not be stacked together when
entering the quenchi ng nedi a.
3.6.4 Direct quenching is preferred. Delayed quenching that forns austenitic
deconposi ti on products which degrade the parts is specifically prohibited.
(Refer to Par. 3.8)
3.6.5 Parts shall be held in the quenching mediumfor sufficient time to assure
conplete transformation to bainite. The minimumtines for specific grades
and quench tenperatures are listed in Chart no. 1.
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3.6.6 Use of quenchant tenperatures below the "nartensite start” tenperature of
the steel may be used only with prior approval of the affected Ford SQA or
Quality activity and are docunented in the control plan. Quench i mrersion
ti mes nust be adequate to assure conplete transformation to bainite.

3.7 REMOVAL OF QUENCH SALT: Adequate washing and/or rinsing capability
must be available to renove salt residue fromthe parts after salt
guenching. The parts shall be subsequently treated to assure
freedom from rusting.

3.8 M CROSTRUCTURE: The microstructure shall consist of bainite. On
hypereutectoid steels, fine, uniformy-di spersed carbides within a
bainite matrix are acceptable.

NOTE: The presence of an internediate transformati on structure
(such as fine pearlite mxed with bainite) (because of the specified
steel chemi stry or part cross-section) is acceptable only upon
concurrence of the affected Ford SQA or Quality activity (and
docunented in the control plan) as well as verification that the
part neets the requirenments of the Engineering print.

3.9 PROCESS CONTROL: Suppliers utilizing this process standard nust be able, by
means of their existing process practices and records, to show evi dence of
control of the process as per Ford Quality System Standard Q 101.
Users of this process are referred to Ford Manufacturing Standard
WHTX-1 (for parts with heat treat characteristics denoted as Con-

trol Item (N) characteristics or for part with Engineering prints deno-
ted as "Must conformto Q 101, Appendix E" or "Mist conformto

Q 101, Appendix F') or to WHIX-12 (for heat treated parts not

covered by WHTX-1) in which control practices are outlined.

3.9.1 The suppliers utilizing this process nust have a defined process for
Ford parts which shall include furnace |oading rates, austenitizing tines
and tenperatures, quench salt imrersion tinmes and tenperatures, and rel ated
pertinent paraneters.

3.9.2 The salt imersion time actually enpl oyed shall be traceable for each batch
of parts processed for Ford Motor Conpany.

3.9.3 On austenper units which utilize a "standard” tine for parts in the quench
salt (i.e. the salt bath belt speed remains constant for all parts regardl ess
of steel grade or salt tenperature), the follow ng nust be in effect:

A permanent sign stating the mninmum all owabl e tenperature for the specific grades of
steel processed nust be | ocated adjacent to the salt bath tenperature indicator.

Exampl e:  (Assumi ng that 1700 seconds had been sel ected as the "standard" tine.)
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