9 Inspection criteria

4.1 Visual appearance and classification

The appearance of tempering indications is de-
scribed in table 4. Pars with no temper indications
will be uniform gray in color when properly cleaned
and etched, Localized tempered areas appear as
dark gray or black areas on the etched part.
Generaly, the severity of temper burns increases as
the color becomes darker  If sufficiert heat is
generated during grinding, rehardening may resuk.
The rehardened area will contain an area of white or
light colored urtempered marensite, and may be
surrounded by a black tempered area

number [cortad), opye vwalues for carburized sur-
faces with localzed tempering. When possible,
inspection of tempered areas should be performed
using microhardness testing methods. Because of
differences in hardness test methods, the equipment
type, loads, and comversion charts used should be
reported. There are some portable microhardness
testers available thar will alow hardness testing
without damaging pars. Howsw er, their properuse is
essential to ensure accurate hardness readings.
Some difficult to reach areas may also be inaccessi-
ble to this equipmert.

False indications which may be caused by smears,
gains, rud, or other diferencesin suface conditions
shallrequire deaning and retesting. Since rep eated
etching may result in appredable metal removal,
care must be exercissd to ensure that dase toler-
ance dimensions are maintained. Stains may often
be distinguished from actual temper indications
since stains can be wiped off aimost entirely. Temper

Any indications, espedally rehardening bums, i.e.,
untempered martensite, may affect the durability of
the part, bt the part may still be functional.

It is good practice to magnetic particle inspect parts
with temper indications, especially thoss with class
D or E indications, which are more susceptible to
cracking.

The dassification argem intable 4 should be usedto
develop the acceptance or rejedion criteria

It is recommended that users of this standard set
their cswn reference standards.

52 Surface hardness effects

These etching methods detect surface hardness
changes more readily than most hardness testing .
Experience warrants reduction in alowable sress

indications will remain darker than the sumounding
ared even aterwiping. It should be nated that thess
etching procedures may be used to discover other
hardness differences such asthose dueto chemistry
variation, spatty or non-carburized areas

6 Rework of surface tempered pars

If stock pemits, finish ground parts found not to be
acceptable by surface temper inspedction may be
reworked. Permission to rework parts may be
required by the customer.

Magnetic particle inspedion is required before and
after rewrork operations.

Cantrolled shot peening may reduce some of the
detimental effects caused by abusive grinding. Uss
of shaot peening on surface tempered areas shall be
agreed upan by the customer and supplier.

Table 4 - Surface temper classification system

Prefix code

F = Fundional sufaces; indudes flanks, ground roots, bearing journals and, if specdfied, other areas.
M = Mon-functional surfaces; indudes all other ground surfaces.

Class code!!
Class Des cription Visual appearance. worst area
A Mo tempering Unifarm gray color
B Light tempering Mamrow [light) indications
[C) [Dbsolete cass [Moderate tempering) [Mo langer used)
o Heawy tempering ‘Wide [dark) indications
E Fiehardening White area surrounded by black
Severe overheating indications
Suffix code
Level Maximum percentage of surface area affected”
1 10%
2 25%
3 Urrestricted

NOTE:
1 Meazured on a zingle surface 2uch az a tooth flank.

FE1MD2

3 ificati i i
FAMNEZ: Motempering iz allowed on any functional suface, but lighttempering on up 10254 o the area of the worst
gingle non-functional eurface, 2uch az a shoulder, iz permitted.

FE2: Impliez no restrictionz on non-functional sufaces.

FEATFO2/NO: Lighttempering of an unrestricted amount and heavy tempering on up 10254 o the area of the worst
ginglefunctional surface such az a sngletocth flank, iz permitted. In addition, heawy tempering fan unresticted amount
iz permited on non-functional sudaces.




