|| éDDEB?q 0006311 The W

GENERAL MOTORS ENGINEERING STANDARDS

Engineering

PENETRATION GAGES AND GAGING FOR METRIC 6-LOBED SOCKETS
GENERAL DATA
C210

STANDARD METRIC DIAL INDICATING
GAGE EXCEPT NUMERALS TO READ
COUNTER-CLOCKWISE

SET SCREW

GAGE HEAD
{IN SECTION}

GAGE MEMBER
ADAPTER

SCREW UNDER
INSPECTION

FIGURE 1A -GAGE MEMBER
IN ZERO POSITION

FIGURE 1- TYPICAL DIAL TYPE PENETRATION GAGE

FIGURE 1B- GO GAGE MEMBER
IN GAGING POSITION

NOT GO GAGE
MEMBER

HANDLE

DEPTH LINE
{See Par. 4.0

Tao "o ]

SPECIFIED MIN
PENETRATION

TN

GO GAGE
MEMBER

-

SCREW UNDER
INSPECTION

FIGURE 2-TYPICAL HAND PLUG TYPE
PENETRATION GAGE

1 GENERAL. Penetration gaging provides a means for
determining suitability of the 6-lobed sockets formed in the
heads of screws to accept and conform with mating driving
tools for the depth of engagement considered necessary to
develop torsional characteristics adequate to properly tighten
the screws. The use of screws having too shaliow penetrations
could result in production problems such as reaming of
sockets or excessive wear on dnver bits.

2 FINISH CONDITIONS. The applicable penetration
gaging depths for the various sizes and styles of 6-lobed
socket head screws are specified in the dimensional tabula-
tions for the respective screw types and/or on the individual
part drawings. The depths specified are considered suitable
for the gaging of screws having coatings.

3 GAGES. Two varieties of penetration gages for accep-
tance inspection purposes are available through the manufac-
turers of 6-lobed socket head screws, the dial indicating type
as shown in Figure 1 and the hand plug type as depicted in
Figure 2. The dial type is preferred due to the ease of its use

and its broader versatility. GO and NOT GO gage members
applicable to both types of gages are specified in Figure § and
Table 2. Specifications covening the gage heads and the gage
member adapters used in conjunction with standard reverse
reading dial indicator gages are shown in Figures 3 and 4 and
Table 1.

3.1 Material and Processing. Gage members and adapting
components shall be made from gage quality steel, hardened
and tempered to a minimum hardness of Rockwell C61. Gage
members shall be thermally stabilized and given a suitable
surface treatment to provide maximum abrasion resistance.
The form of the 6-lobed configuration shall be true within the
tolerance zone specified (see GM Drafting Standard, Dimen-
sioning and Tolerancing) and the surface roughness on the
gaging surfaces shall be consistent with accepted gage prac-
tice.

4 GAGING PROCEDURE. Al penetration gaging shall
be performed relative to the top surface of the screw head. In
the case of head styles having rounded top contours, measure-
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ments shall be taken from the actual intersection of the top
surface of the head with the socket counterbore.

4.1 Dial Type Gages. The dial penetration gage shall be set
at “zero” while the nose surface of gage is pressed flush
against a flat surface. The GO gage member shall then be
orniented such that it enters freely into the socket and with the
nosc of gage head pressed against the screw head, the
penetration depth read directly on the dial. The gage member
shall be rotated with respect to the socket so that a minimum
of three adjacent lobes of the socket are engaged by a
common lobe on the gage to insure that all dimensions and
radii are checked. All readings so taken shall be equal to or
exceed the specified minimum GO gage penetration depth.
The NOT GO gage member, applied in a similar manner,
shall be permitted to enter the socket to the specified
maximum NOT GO gage penetration depth (fallaway allow-
ance).

4.2 Hand Plug Type Gages. The GO gage member on hand
type gages must be etched, step relieved, ground-off to length
or otherwise processed to properly demark the extent of the
specified minimum penetration depth for the respective size
and head style of the screw under inspection. Therefore, the
hand type gage members can not be used for various depths
and screw head styles. The GO end of the gage shall be
inserted, parallel to the axis of screw, into the socket and shall
enter freely to a depth such that the minimum penetration
demarkation is flush with or below the top of the screw head.
The gage member shall be rotated with respect to the socket
so that a minimum of three adjacent lobes of socket are
engaged by a common lobe on the gage to insure that all
dimensions and radii are checked. The NOT GO end of the
gage, applied in a similar manner, shall be permitted to enter
the socket to the specified NOT GO gage penetration depth
(fallaway allowance).
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