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AVOIDANCE OF HYDROGEN EMBRITTLEMENT OF STEEL FASTENERS AND OTHER

HARDENED OR SPRING STEEL PARTS FROM SURFACE COATING PROCESSES

1. SCOPE:

This standard outlines the conditions that enhance the risk of hydrogen embrittlement of steel and define the relief
procedures required to minimize the risk of hydrogen embrittlement. It is intended to control the process.
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3. REQUIREMENTS:

The parts shall be processed in accordance with this specification as applicable to minimize the risk of hydrogen
embrittlement.  Specific applications or customer requirements may require processing that goes beyond the
requirements of this specification. Baking shall be performed continuously and without interruption for the temperatures
and durations specified.

NOTE: All references to temperatures relate to part core temperature and not the indicated oven air temperature. The

effectiveness of stress relief increases with increasing temperature and time, however, the maximum temperature
shall not detrimentally affect the coating or substrate.

3.1
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Table 1: Embrittlement Relief

Specified core or surface hardness

Part core temperature

Minimum bake time

Less than 32 HRc

Not applicable

Bake not required

32 to 39 HRc

200 °C minimum

4 hours

Greater than 39 HRc

200 °C minimum

8 hours

standards for details.

NOTE: Baking time temperature may be adjusted based on compatibility with the finish. Consult the OEM

3.2.2 Parts at risk for softening if exposed to temperatures at or above 200 °C

Hardened parts which have been tempered or stress relieved at less than 200 °C may be at risk for softening. These
parts shall be baked for 8 hours minimum at 110 °C minimum after electroplating. Longer baking times or higher baking
temperature may be necessary as determined by verification testing.

3.2.3 Tin or Tin Alloy Electroplated Coatings.
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