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(R) Steel Self-Drilling Tapping Screws

RATIONALE

SAE J78 is being revised to update some of the testing procedures and add requirements for point Styles 2, 3, 4, and 5,
which are in common use.

1. SCOPE
1.1  General

This SAE Standard covers the dimensional and general specifications, including performance requirements, for carbon steel
self-drilling tapping screws suitable for use in general applications having point Styles 2, 3, 4, and 5.

It is the objective of this document to ensure that carbon steel self-drilling tapping screws, by meeting the mechanical and

performance requirements specified, shall drill a hole and form or cut mating threads in materials into which they are driven
without deforming their own thread and without breaking during assembly.

1.2  Screw Types and Application
The two types of self-drilling tapping screws covered by this document are designated and described as follows:
1.21 Type BSD

Type BSD screws shall have spaced threads with drill points of varying configuration, designated Style 2, Style 3, Style 4,
and Style 5 designed to accommodate different panel thickness conditions as delineated in Section 6.

122 Type CSD

Type CSD screws shall have threads of machine screw diameter-pitch combinations approximating unified form with drill
points of varying configuration, designated Style 2, Style 3, Style 4, and Style 5 designed to accommodate different panel
thickness conditions as delineated in Section 6. Type CSD screws are not subject to thread gaging but shall meet
dimensions specified in this document. They are intended for application where the use of a machine screw pitch thread is
preferred over the spaced thread.

1.3 Head and Drive Types
The head types and drive types applicable to self-drilling tapping screws covered by this document shall include those

specified in ASME B18.6.3, except for slotted head and hex (non-washer) head designs which are not recommended for
self-drilling screws.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publication

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J423 Methods of Measuring Case Depth
2.1.2 ASME Publications

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada),
001-800-843-2763 (Mexico), 973-882-1170 (outside North America), www.asme.org.

ASME B18.6.3 Machine Screws, Tapping Screws, and Metallic Drive Screws
ASME B18.21.1 Washers: Helical Spring-Lock, Tooth Lock, and Plain Washers
2.1.3 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM F1941/F1941M Electrodeposited Coatings on Mechanical Fasteners

3. DIMENSIONAL REQUIREMENTS

3.1 General Dimensions

Dimensions and general specifications applicable to heads, body, and screw length for Type BSD and Type CSD screws
shall conform to those specified for Type B and Type C tapping screws, respectively, as specified in ASME B18.6.3, except
as specified in 3.2 to 3.4.

3.2 Heads

The underside on all non-countersunk styles of heads on milled point self-drilling screws may be chamfered at the periphery
of head in accordance with the dimensions specified in Figure 1 and Table 1 and/or may be undercut into the bearing

surface of the head as shown in Figure 2 at the discretion of the manufacturer to facilitate threading close to the head.
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FIGURE 1A—HEX WASHER HEAD FIGURE 1B—RECESSED HEADS

Figure 1 - Head chamfers on milled point screws
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Figure 2 - Optional undercut in bearing surface

Table 1 - Head chamfer dimensions for milled point self-drilling tapping screws in figure 1

) U Ri1 R2
Nominal Washer Washer Chamfer Height Chamfer Height
Screw Thickness Thickness Hex Washer Heads Recessed Heads
Size Max Min Ref Ref
4 0.030 0.020 0.015 0.015
6 0.040 0.025 0.015 0.015
8 0.050 0.035 0.020 0.015
10 0.050 0.035 0.020 0.020
12 0.050 0.035 0.020 0.020
1/4 0.060 0.040 0.025 0.020

3.3 Eccentricity
Eccentricity is defined as one-half of the full or total indicator reading.
3.3.1 Eccentricity of Hex and Hex Washer Heads

Hex and hex washer heads shall not be eccentric with the axis of screw by an amount equal to more than 4% of the basic
screw diameter.

3.3.2  Eccentricity of Recess

The recess in recessed head screws shall not be eccentric with the axis of screw by an amount equal to more than 4% of
the basic screw diameter.

3.3.3 Recess Wobble

A firm fit between the driver bit and recess is critical for the proper driving of self-drilling screws. All recessed screws made
to this standard shall conform to the wobble requirements specified in ASME B18.6.3.

3.4 Length of Thread

3.4.1 Type BSD Screws

For screws of nominal lengths equal to or shorter than 1.50 inches, the full form threads shall extend close to the head such
that the specified minor diameter limits are maintained to within one pitch (thread), or closer if practicable, of the underside

of the head. There shall be no threading into the underhead fillet. See Figure 3. For screws of nominal lengths longer than
1.50 inches, the length of full form thread shall be as specified by the purchaser.
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(

Figure 3 - Type BSD thread form

ONE PITCH (THREAD) MAX

3.4.2 Type CSD Screws

For screws of nominal lengths equal to or shorter than 1.50 inches, the full form threads shall extend close to the head such
that the specified major diameter limits are maintained to within two pitches (threads), or closer if practicable, of the
underside of the head. There shall be no threading into the underhead fillet. See Figure 4. For screws of nominal lengths
longer than 1.50 inches, the length of full form thread shall be as specified by the purchaser.

‘——" TWO PITCHES (THREADS) MAX

Figure 4 - Type CSD thread form

3.5 Threads and Points

The threads and points applicable to screws covered by this document are generally described under 1.2. They shall
conform to the dimensions specified in Tables 2A and 2B.
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Table 2A - Dimensions of threads and points for types BSD and CSD self-drilling tapping screws Styles 2 and 3 (Figure 5)"

Type BSD Type BSD Type CSD Type CSD
z® P Z® 70
Nominal Type BSD Type BSD Type BSD Type BSD Protrusion Protrusion Type CSD Type CSD Protrusion Protrusion
Size @ Type BSD D D d d Allowance Allowance Type CSD D D Allowance Allowance
or Basic Threads Major Major Minor Minor (Ref) (Ref) Threads Major Major (Ref) (Ref)
Screw Per Diameter Diameter Diameter Diameter Style 2 Style 3 Per Diameter Diameter Style 2 Style 3
Diameter Inch Max Min Max Min Point Point Inch Max Min Point Point
4 0.1120 24 0.114 0.110 0.086 0.082 0.163 — 40 0.1120 0.1072 0.130 —
6 0.1380 20 0.139 0.135 0.104 0.099 0.190 0.220 32 0.1380 0.1326 0.152 0.172
8 0.1640 18 0.166 0.161 0.122 0.116 0.211 0.251 32 0.1640 0.1586 0.162 0.202
10 0.1900 16 0.189 0.183 0.141 0.135 0.235 0.300 24 0.1900 0.1834 0.193 0.258
12 0.2160 14 0.215 0.209 0.164 0.157 0.283 0.353 24 0.2160 0.2094 0.223 0.293
1/4 0.2500 14 0.246 0.240 0.192 0.185 0.318 0.393 20 0.2500 0.2428 0.275 0.350

Drill portion of points may be milled and/or cold formed and details of point taper and flute design shall be optional with the manufacturer, provided the screws meet the performance requirements specified in this
document and are capable of drilling the maximum panel thicknesses shown in Table 9 prior to thread pickup.

Where specifying nominal size in decimals, zeros preceding decimal and in fourth decimal place shall be omitted.

Protrusion allowance Z is the distance, measured parallel to the axis of screw, from the extreme end of the point to the first full form thread beyond the point and encompasses the length of drill point and the tapered
incomplete threads. It is intended for use in calculating the maximum effective design grip length Y on the screw in accordance with the following: Y = L min — z.

Table 2B - Dimensions of threads and points for types BSD and CSD self-drilling tapping screws Styles 4 and 5 (Figure 5)"

Type BSD Type BSD Type CSD Type CSD
z® Z® Z® 70
Nominal Type BSD Type BSD Type BSD Type BSD Protrusion Protrusion Type CSD Type CSD Protrusion Protrusion
Size @ Type BSD D D d d Allowance Allowance Type CSD D D Allowance Allowance
or Basic Threads Major Major Minor Minor (Ref) (Ref) Threads Major Major (Ref) (Ref)
Screw Per Diameter Diameter Diameter Diameter Style 4 Style 5 Per Diameter Diameter Style 4 Style 5
Diameter Inch Max Min Max Min Point Point Inch Max Min Point Point
12 0.2160 14 0.215 0.209 0.164 0.157 0.500 0.730 24 0.2160 0.2078 0.500 0.650
1/4  0.2500 14 0.246 0.237 0.192 0.185 0.500 NA 20 0.2500 0.2428 0.515 0.650

Drill portion of points may be milled and/or cold formed and details of point taper and flute design shall be optional with the manufacturer, provided the screws meet the performance requirements specified in this
document and are capable of drilling the maximum panel thicknesses shown in Table 9 prior to thread pickup.
Where specifying nominal size in decimals, zeros preceding decimal and in fourth decimal place shall be omitted.

Protrusion allowance Z is the distance, measured parallel to the axis of screw, from the extreme end of the point to the first full form thread beyond the point and encompasses the length of drill point and the tapered
incomplete threads. It is intended for use in calculating the maximum effective design grip length Y on the screw in accordance with the following: Y = L min — z.
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