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INTRODUCTION

When atomic hydrogen enters steel, it can cause a loss of ductility, load carrying ability, or cracking
(usually as submicroscopic cracks), as well as catastrophic brittle failures at applied stresses well
below the yield strength or even the normal design strength for the alloys. This phenomenon often
occurs in alloys that show no significant loss in ductility, when measured by conventional tensile tests,
and is referred to frequently as hydrogen-induced delayed brittle failure, hydrogen stress cracking, or
hydrogen embrittlement. The hydrogen can be introduced during cleaning, pickling, phosphating,
electroplating, autocatalytic processes, porcelain enameling, and in the service environment as a result
of cathodic protection reactions or corrosion reactions. Hydrogen can also be introduced during
fabrication, for example, during roll forming, machining, and drilling, due to the breakdown of
unsuitable lubricants, as well as during welding or brazing operations.

1. Scope ISO 2080 Electroplating and Related Processes—

1.1 This guide covers procedures for reducing the suscep- Vocabulary .
tibility in some steels to hydrogen embrittlement or degrada- SO DIS 9588 Post-Coating Treatments of Iron or Steel for
tion that may arise in the finishing processes. Reducing the Risk of Hydrogen Embrittlemént
1.2 The heat treatment procedures established herein may2-3 Federal Standard: _ )
be effective for reducing susceptibility to hydrogen embrittle- QQ-C-320 Chromium Plating (Electrodeposited)
ment. '_I'hls heat-tre_atment procedure shall be used_ after pla_tlrbg' Terminology
operations but prior to any secondary conversion coating L o
operation. 3.1 Defl_nmons—_Many of the terms used in this guide can
1.3 This guide has been coordinated with 1ISO/DIS 9588 an@€ found in Terminology B 374, A 919, or ISO 2080.

is technically equivalent. 4. Requirements

Note 1—The heat treatment does not guarantee complete freedom 4.1 Heat treatment may be performed on coated metals to
from the adverse effects of hydrogen degradation. reduce the risk of hydrogen embrittlement. The duration of
2. Referenced Documents herz]z_;\thtr&atmﬁn: infall cases tsht'?tlll_co?;]mence_ff_rodmt the timte at

) which the whole of each part attains the specified temperature.

2.1 ASTM S_tandards. . 4.2 Parts made from steel with actual tensile strengths

A919 Term!nology Relat!ng to Heat Treatment of Mefals =1000 MPa (with corresponding hardness values of 300
g ggi 'Srerm!?ol(?[gy '?elit”:g to tE(Ijegtror;Ialtllﬁg Shot Peeni HV 1okgn 303 HB, or 31 HR) and surface-hardened parts may

iy tF;FCIAI\C'? |Ion Fc);r. utonllf.‘ek | Xntro et i ON' ekerl"ngrequire heat treatment unless Class ER-0 is specified. Prepara-

0 Cﬁ atlic rIFgle'? rior to FK': eI,F' u%(;]caay IC NICKEL  tion involving cathodic treatments in alkaline or acid solutions
zgr IS(r)Ogtlun(]j gu.ng, or as Final Fini shall be avoided. Additionally, the selection of electroplating

) andarads: solutions with high cathodic efficiencies is recommended for

steel components with tensile strengths above 1400 MPa (with
corresponding hardness values of 425y, 401 HB, or 43
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