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used. In such cases, measurements shall be made on the thread profile 
of a properly pr'eparect longitudinal ~uetallographic specimen. 

3.5 Core Hardness After Tempering—Shall be Rockwell C28-381, 
as determined at mid-radius of a transverse section thtough the 
scre~v taken at a distance sufficientl}' behind the point of the screw 
to be through thc full minor diameter. 

3.6 Dficros[ructure—Shall show no band of free ferrite between case 
and corc, as determined by metallographic examination. 

4. Testing Reguirements 
4.1 Thc requirements of this specification shail be met in contin- 

uous mass production for stock, and the producer shall make sample 
inspections to insiu •e that the product is controlled within the specified 
limits. Additional tests of individual shipments are no[ ordinarily con- 
templated. Individual heats of steel are not identified in the fi'nished 
product, and testing on a heat basis is .  not feasible. 

When specified on purchase order or engineering drawing, [he 
manufacturer shall furnish a report certi6ed to be the latest set of 
test results for the following tests for each stock size in each shipment: 
Core Hardness, Torsional Strength "Test, and Drive Test .(in case of 

zHardness shall not exceed mazimum shown and prefeiably should be no 
higher than Rockwell C36 to insure against failure in assembly and service. 

self-drilling screws, both Drill and Drivc Tests). 
Chemical and metallurgical tests (material aiialysis, surfacc hard- 

~iess, case depth, metallographic examination of cross section) are not 
inspected frequcntly during normal processing, and consequently, such 
testing shall be considered as special and shall only be done by the 
manufacturer when specifically required in the original inc~uiry and 
purchase ocder. 

4.2 When testing on a lot basis is specified, a lot shall consist oE 
all screws of a single type, size and length, manufactured under es- 
sentially the same conditioris and submitted for inspection at one time. 
Unless otherwise agreed between purchaser and supplier the following 
number of tests shall be conducted to determine acceptance of each of 
the mechanical requirements (core hardness, torsional strength, and 
driving characteristics): . 

~ 	Lot Siie (pie~es) 	No. of Tests 	I 	Lot Size (pieees) 	I 	No. of Tests 

so a~d i~.~ 	 2 	 501 ro 3s,000 	 s 
51 to S00 	 3 	 Over 35,000 	 B 

4.3 If failure of a test specimeri is due to improper preparation of 
the specimen or to incorrect testing technique, the specimen shall be 
discarded and another specimen substituted. 
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i 	 Y. Scope 

1:1 General—This standard covers the dimensional and general 
i: 	specifications, induding performance requirements, for steel self-drilling 

tapping screws suitable for use in general applications. 
' 	It is the objective of this standard to insure that self-drilling tapping 

~; 	screws, by meeting the mechanical and performance requirements.speci- 
fied, shall drill a hole and form or cut mating threads in materials into 
which they are driven without deforming their own thread and ti~ithout 

' 	breaking during assembly or service: 
~i 	An Appendix is included to .provide a recommended technique for 
~' 	measuring the case depth on the screws. . 
;; 

	

	~ 1.2 Screw Types and Application—The two types of self-drilling 
tapping screws covered by this standard are designated and described 

~ 	as follows: 	, 	 ~ 
1.2.1 Tv~~F BSD—Type BSD. screws shall have spaced threads with 

drill poin[s of varying conSguration, designated Style 2 and St}'le 3, 
designed to accommodate different panel thickness conditions as de- 
lineated in Table 5. 

~, 1.22 TvrE CSD—Type CSD screws shall have threads of machine 
screw diameter-pitch combinations approximating ,  Unified Form with 
drili points .of varying configuration, designated Style 2 and Style 3, 

,I, 

desigded to accommodate different panel thickness wnditions as de- 
; 	lineated in Table 5..Type CSD screws are not subject to thread gaging 

!;; 	but shall meet dimensions specified in this standard. They are intended 
; 	for application where the use of a machine screw pitch thread is pre- 

i 	terred over the spaced thread. „ 
1.3 Head Types-The head types applicable to self-drilling tapping 

screws .covered . by this standard shall include those specified in SAE 
J478 and ANSI B18.6.4, Siotted and Reeessed Head Tapping Screws 

i" 	and Metallic Drive Screws, except Eor slotted head and hex (nonwasher) 
head designs which are not recommended for self-drilling screws. 

2. Dimensional Requirements 

2.1 General Dimensions—Dimensions and general specifications ap- 
plicable to heads, body, and screw Iength for Type BSD and Type CSD 

; ~ 	screws sfiall conform to those specified for Type B and Type C tapping 
screws, respectively, as speci6ed in SAE J476 or ANSI B18.6.4, except as 

,I 	specified in paragraphs 22-2.4. 
i II 	2•2 Heads—The underside on all noncountersunk styles of heads 
~ , i 	on milled point self-drilling screws may be chamfered at the peripherp 
i: 	of head in accordance wi[h the dimensions specified in Fig. 1 and 
'' 	Table I. 
~, 	2.3 Eccentricity—Eccentricity is defined as one-half of the full or 

!;:, ~ 	total'indicator reading. 

2.~.1 ECCENTRICI7'Y OF HEX AND HEX WASHER HEADS —H2X and hex 
washer heads shall not be eccentric with the axis of screw by an amount 
equal to more than 4~fo  of the basic screw diameter. 

2.~.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 4o-/0  oF the basic screw diameter. 

2.4 Length of Thread . 
2.4.1 TrrE BSD Scxews—For screws of nominal lengths equal to or 

shorter than 1.50 in, 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..See Fig. 2. For screws of nominal lengths longer than 1.50 
in, the length of full form thread shall be as specified by the purchaser. 

101° 	 101° 	 . 
99° 	 99~ 

~ 	 ~ 

	

L R ' 	 ~~ . 

	

RzJ 

FIG. lA—HEX WASHER HEAD . 	FIG. 1B—RECESSED HEADS 

FIG. 1—HEAD CHAMFERS ON MILLED POINT SCREWS 

TABLE 1 —HEAD CHAMFER DIMENStONS FOR MIILED POINT 
SELF-DRILLIN6 TAPPING SCREWS, IN (F16. 1) 

~ 	 Ri 	 R: 
Nomtnal 

	

Screw 	 Wosher~ 	Chamfer Mefghl 	Chamfe~ He1Bh1 

	

Size 	 Thickness 	 Hex Wosher Hds 	Rece~sed Heads 

Max 	Min 	 Ref 	 Re( 

0.030 	0.020 	 0.015 	 0.015 
o.oao 	0.025 	 o.ots 	 o.ots 
0.050 	0.035 	 OA20 	 0.015 

	

1~/d 	I 0.060 	I 0.040 I 	0 025 	I 	0 020 
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FIG. 2 

CH (THR[AD) MAX ~HES (THREADS) MAX 

FIG. 3 

FIG. 4-TYPICAL SELF-DRILL:ING 
TAPPING SCREW POINT 

MAJOR DIAMETER PRUTRUSION ALLOWANCE 

,~ ~,.,~tnote a To Table 2) 

,r. , 
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2.4.2 TY~>e CSD Scaews-For screws of nominal lengths equal to or 
shorter than 1.50 in, thc full form threads shall extend close to the head 
such that the specified ~najor dia~ncter limits are maintained [o within 
two pitches (thrcads), or closer if practicable, of the underside of the 
head. 3ce Fig. 3. Tor screws of noroinal lengths longer than 1.50 in, the 
length of full form thread shall be as specified by the purchaser. 

2.5 Threads and Points-The threads and points applicable to 
screws covered by this standard are generally described under paragraph 
1.2. They shail conform [o the dimensions specified in Table 2. 

3. D~aterial ancl Process tde yuiremenls 
3.1 Aiaterial and Chemistry-Screws shall be made from cold head- 

ing quality, killed s[eel wire conforming to the following chemical 
composition: 

Composilion Ltmits, % by weight 
Anatytiso 

Carbon 	 Manganese 

Ma: 	 Min 	 Max 	 Min 

Ladle 	 0.25 	 0.15 ~ 	1,65 	 0.70 
Check 	 0.27 	 0.13 	 1,71 	 0.64 

aLadle analyse~ are shown for info~mational purposes. Cheek, analyse: are mandafory and 
refer to individual determinations on untarburized or core portions of screws. 

3.2 Heat Treatment-Screws shall be heat treated in a carbonitrid- 
ing or gas carburizing system. Cyaniding systems may be approved by 

the purchaser when it is shown that a continuous How (no batch) 
quenching process which consistently produces uniform case and core 
hardnesses is ecnployed. 

3.Y.1 TEMPERING TEMPERATURE-M1I111IIUIII tempering tempeiature 
shall be 625 F. 

When cyaniding systems are approved, the minimum tempering tem- 
perature shall be 450 F. 

3.22 Cnse DErTx-Screws shall have a case depth conforming to the 
fabulation belo~+: 

Case Depfh,fn 
Nominal Screw Size . 

Max M(n 

4 and 6 0.007 0.002 
8 rhru 12 0.009 0.004 

i /4 0.011 0.005 

Case depth shall be measured at. a midpoint between crest and root 
on the thread Aank. A recommended technique for measuring case depth 
is given in the Appendix. 

3.2.3 CasE HnanNESS-Screws shall have a case hardness equivalent to 
Rockwell C 52-55. For routine quality control purposes (whe .re  casc depth 
and geomeiry oE screw permit), case hardness may be measu'red on 
end, shank, or head using Rockwell 15 N. As an alternate, or where 
this method is not applicable, a microhardness instrument with a 
Knoop or diamond pyramid indenter and a 500 g load may lie used. 

TABLE 2-DIMENSIONS OF THREADS AND POINTS FOR TYPES BSD AND CSD SELF-DRILLINCi TAPPING SCREWS (FIO. 4) 

Type BSD Type CSD Types BSD ond CSD 

D I 	d Z~ ~ 	D ~ 	Zc ~ L .  ~ 
Nominat 

~ 

.. 

M(nimum Proctical Nominal Screw lenglhs (Ref) 
- - 

Size b  
or Badc TA~eadt Major Minor Profr~sion Threads Majer Profrusion 

Style 2 Poinfs 	. 
- 

, 	. 	SfYte 3 Polnts 	. 	. Screw Per Dlameler Diameter Allowance Per ~Diameter Allowance 
Diameler Inch (Ref) IncA (Ref) 

Formed 
. 

Milled 
. 

Formed 
. 

Milled 

90 deg 
Heods 

- 

Csk 
Neads Max Min Max Min 

Sfyle 4 
poinl 

Slyle 3 
Point Mox Min 

Style 2 
Point~ 

S1yle 3 
Poinl 

90 deg 
Heads 

CsR 
Heads 

90 deg 
Heads 

Csk 
Heads 

90 deg 
Heads 

Csk 
Head~ 

4 	0.1120 24 0.114 0.110 0.086 O.OB2 0.163 - 40 0.1120 0.1072 0.130 - 5/16 3/8 3/8 7/16 - - - 
6 	0.1380 20 OJ39 OJ35 0.104 0.099 0.190 0.220 32 0.1380 0.1326 0.152 OJ72 5/16 3/8 3/8 7/16 3/B 7/16 7/16 1/2 
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 3/8 7/16 7/16 1/2 7/16 1/2 1/4 9/16 

10 	0.1900 16 O.IB9 0:183 0.141 0.135 0.235 0.300 24 0.1900 0.1834 0.193 0.258 7/16 1/2 15/32 19/32 1/2 9/16 9/I6 21/32 
12 	0.2160 14 0.215 0.209 0.164 0.157 0.283 0.333 24 0.2160 0.2094 0.223 0.293 1/2 5/8 17/32 21/32 1/2 .5/8 21/32 25/32 
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 1/2 S/B 17/32 11/16 1/2 	. 5/8 11/16 27/32 

o Drill portion of points may be miiled and/or cold formed and detoils of point foper and flute 
design shall be oplional with the manufatt~rer, provided the zcrews meef fhe performance 
requiremenis specified in fhis sfandord ond are capoble of drilling the maximum panel thick- 
nesics shown in Table 5 prior to IAread pickup, 

bWAere spacifying nominal size in decimals, zeros preteding decimal ond in fourth detimal 
plote ~hall be omiftad. 	 ~ 

CProtrusion allowonte Z is fhe dislance, measured porallel fo fhe axis of screw, from Ihe ex- 
treme end of the point to the first f~ll form~thread beyond fha point and entompasses tAe length~of 
drill point end the tapered incomplele threads. It is intended for use in calculatirig the maaimum 
effettive design grip length Y on the straw in accordaote with the following: 

Y =Lmin-Z 
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SELF-DRILLING TAPPING SCREWS 

In such cases, ~neasure~nents shall be made on the thread profile of a 
properly prepared longiwdinal metallographic specimen. 

3.2.4 Coee H,~en~ess—Screws shall have a core hardness equivalent to 
RoCkwel! C 32-40, when measured at mid-radius of a transvcrsc section 
chrough the screw taken at a distance su(Ticiently behind the point of 
the screw I.o be through the full minor diameter. 

3.3 Ductility—Heads of screws shall not separate completely from 
the shank when a permanent deformation of 5 deg is induced betti~cen 
the plane of the under head bearing sur[acc and a plane normal to thc 
axis of the screw, when tested in accordance with paragraph 3.3.1. 

3.3.1 DucTa~rr Tr•.sT—The sample screw shall . be inserted into a 
drilled hole in a hardened wedge block, or other suitable device, and 
an axial compressivc (or impact) load applied against the top of the 
screw head. Loading shall be continued until the plane of the under 
head bearing surface is bent permanently through 5 deg with respect 
to a plane normal to the axis of the screw. 

3.4 Finish—Unless otherwise specified, screws shall be supplied 
~cith a natural ~as processed) finish, unplated or uncoated. Where cor- 
rosion preventative or decorative finishes are required, screws shall be 
plated or coated as specified by the user. However, where steel screws 
are placed or coated and subject to hydrogen embrittlement, they shall 
be suitably treated subsequent to the plating or coating operation to 
obviate such embrittlement. Cadmium or zinc electroplated screws shall 
be subjected to the hydrogen embrittlement test i ❑ paragraph 3.4.1. 

3.4.1 HYDROCEN EM6RITTLEDtENT TesT—Cadmium and zinc electro- 
plated screws shall drill their own hole and form a thread in a stecl 
test plate wi[h a thickness equal to the maximum specified for the 

TABLE 3—MECHANICAL AND PERFORMANCE REOUIREMENTS FOR 
TYPES BSD AND CSD SEIF-DRIlLIN6 TAPPING SCREWS 

Mlnimum Maxlm~m Minfmum ~ Hydrogen Embrittlemenf 
~ Torsional Sfarfing Failure Tesl Torqoe, Ib-in 

Nominal Sfrenglh Torque, Torque, 
Cadmium Zinc Strew Ib-In Ib-in Ib-In 

Sl:a Plaled Screws Ploled Screwi 

Type Type Types Types Types Types 
BSD CSD BSD and CSD BSD and CSD BSD and CSD BSD and CSD 

4 14 14 5 10 10.5 ~2 
6 24 2a to 2o te 20 
8 42 48 15 30 ~6 41 

10 61 65 20 40 49 55 
14 92 100 40. 80 72 85 
1/4 150 156 60 120 114 ~gy 

applicable screw type and sire in Table 5. The head oF the screw shall 
be seated against one or more ANSI B272 Stanclard "1'ype B Plain 
Washers, Narrow Series (size corresponding to screw size and minim~im 
s[ack thickness corresponding to maximum unthreaded length under the 
head), or an equivalent spacer, and tightened with a torque equal to 
thc hydrogen cinbrittlemcnt rorque specified in 7'able 3. The assembly 
shall rcn,ain in ehis tightcned state for 24 h. The original hydrogen 
embritticmcut torque shall then be reapplied, following which the 
screw shall be removed by the application of removal torque. There 
shall Ue no evidence of failure of the screws. 

3.4.2 In cases where screws are plated or coated following delivery to 
~he purchaser (or where plating or coating of screws is otherwise under 
the control of the purchaser), the screw producer shall not be respon• 
sible for failures of screws to meet mechanical or performance require- 
ments due to plating or coating. In such cases, additional screws from 
thc samc lot shall be stripped of plating .or coating, baked, lubricated 
~~ • ith machine oil, and retested in the natural finish. 

9. Performance Requirements and Tests 
9.1 Torsional Strength—Screws shall not fail with the application 

of a toryue less than the torsio~al strength torque specified in Table 3, 
when tested in accordance with paragraph 4.1.1. 	 •. 

4.1.1 TORSIONAL STRENGTH TEST—The sample screw shall be securely 
clampecl by suitable means (Fig. 5) such that the threads in the clamped 
length are not damaged, and that at least two full threads project abovc 
the clamping device, and that at least two full threads exclusive of 
point, flutes, or thread cutting slot, are held within the clamping 
device. 13y means of a suitabl}' calibrated torc~ue measuring device, 
torque shall be applied to the screw until failure of the screw occurs. 
The torque required to cause Eailure shall be recorded as the torsional 
strength torque. 

4.2 llrill-Drive Test—Sample screws shall be selected at random 
from the lor and shall be used to drill holes and form or cut mating 
threads in a test plate. The time in seconds for the screw to drill and 
thread a hole completely through the test plate shall be recorded. The 
test plate material and thickness, an3 load applied against the screw 
during drilling and threading, and the other test conditions are speci- 
fied in Table 4. Each screw shall be used to drill and thread only one 
hole. A typical drill drive test fixture is depicted in Fig. 6. 

The drill•drive test shall be conducted in accordance with the fol- 

G~ECTRICAL 
TIMER 

TO POWER SOURC[ 

, 	 LEAD TO LIMiT SWITCH SO 
POSiT10NED ON COLUMN AS 

,~_— — ~j 	 TU STOP TIMER AND DRILL 
AFT[F~IT FIAS MOVED THE 

DIST~NCE R[QUIR[D FOR 

	

DRILL MOTOR 	 SCR[W TO DRILL HOLE AND 
FORM TI-IRGAD THROUGH 
TESI F'L~7E 

	

TESTSCREW 	 COLUMN 

TEST PLAT[ 
_ 	~ ~E.y— - 	 —s: 

	

P„ 	', 	". _~~ ~ TEST PLAI'E SUPPOR'i 

	

~ 	 —~ FIX1'UR[ 

FIG. 5—TYPICAL TORSIONAL STRENGTH "I'EST FIXTURE 	 FIG. 6—TYPICAL DRILL •DRIVE TEST FIXTURE 
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TABLE 4—DRllI-DRIVE TEST CONDITIONS AND REOUIREMENTS FOR 
TYPES BSD AND CSD SELF-DRIILING TAPPIN6 SCREWS 

Test Plole Axlal Loeding,b  T~me to Drlll 
Nominal Thlckness,a Ib a~d Form Thread,~ 

Sc~ew In ~ 
A B C Slze 

Maz Mln Mox Mox Max Ma: 

d 0.064 0.060 25 30 40 2.0 
6 0.064 0.060 30 35 45 2.5 
8 0.064 0.060 30 35 45 3.0 

10 0.064 0.060 35 40 SO 3.5 
12 0.064 O.ObO d5 50 60 4.0 

1/4 0.064 0.060 45 50 60 5,0 

aTest plates shall be low corbon cold rolled sfeel having o hardnes~ of Rockwell 860-85. 
bAatal loads are voried to offsef tha defrimantal'effetts on drilling capability aeated by 

finishei applied fo strews in acwrdante wifh the followingi 	 ~ 
Column A — Aaial load~ febulatad sholl apply to ploin, oiled,~and commertiol phosphafe 

toaling ond tadmium and zinc platings up fo 0.0003 (n thickness. 
Col~mn B— Aatal loads fabulated shall apply special elechoplated finishes eateedinp 

0.0003 in thlckness and to speciol coatfngs, such at fhread sealinp hof inelts, eh. 
Column C —  Axiol load~ tabulated shall apply to chromtum fintsh. 

~Tool speed shall 6a 2500 rpm for strew sizes No. 4 through No. 10, Tool speed of 1800 rpm 
i~ recommended for screw sixes No. 14 an8'1/4, however, 2500 rpm mey be used provided 
care i~ eaercised to minimize fnfl~ence of high heaf bvildvp due fo svrface speed. 

lowing sampling plan: 

lof Size~ Sample Slze 

Up to 5,000 6 
5,001 to 15,000 12 

I5,001 to 50,000 18 
50,001 and over 25 

alol dze i~ defined as a quontily submitfed for inspeetion. 

If the actual time for each of the sample screws to drill and thread 
a hole does not exceed the maximum time specified in Table 4, the lot 
shall be acceptable. If one or more of the test times exceed. the maxi- 
mum specified in Table 4, a retest shall be made using twice the original 
sample size. The lot shall then be acceptable in accordance ivith the 
following: 

Sample Sl:e 	 Slow Drivea 	 E:eesdve Drlveb 

12 	 1 	 0 
24 	 1 	 0 
36 	 2 	 1 
50 	 3 	 1 

a A  "slow drive" is defined os a saew Aaving a drilling ond Ihreading time in eacess of bvt 
less than twite the spetiHed maximum. ~ 

bAn "extessive drive" is defi~ed a~ a saew liaving a drilling and Ihreading time fwke tAe 
~petified maxtmvm or B~safer. 

4.8 Drive to Failure Test-There shall be a satisfactory difference 
between starting torque and failure torque. The difference may be 
expressed as a ratio or range of torques. If a ratio is used, the minimum 
failure torque shall be. three times greater than the maximum starting 
torque. (Test mnditions by screw diameter and performance ratios or 
ranges are to be developed.) 

4:4 Drill Hole Size—When desired to determine that the drili point 
dces not drill an oveisize hole that would cause a loss of thread engage- 
ment and result in premature stripping of the mating thread, a drill 
hole size test shall be conducted in accordance with paragraph 4.4.1. 
The diameter of the hole drilled by the screw shall not exceed the 
point diameter of the test screw by more than 0.005 in. 

4.4.1 DwcL Hoi.e SizE TESr—The sample screw shall be inserced 
through a sleeve or collar (Fig. 7) having an inside diameter of ap- 
proximately 0.010 in greater than the major diameter of the screw. 
The length of sleeve or collar should be such that sufficient unthreaded 
point length extends through the sleeve or collar to drill a hole through 
the minimum thickness material spedfied in Table 4 without thread 
pickup. After the hole is drilled in the test plate the screw shail be 
removed and the diameter of the drilled hole gaged. 

S. Screw Selection and Installation Considsrations—Screw point style 
selection should be made on the basis of the recommended panel thick- 
nesses specified in Talile 5. For multipanel applications ivhich exceed 
the thicknesses tabulated, clearance holes should be provided in the 

SLEEVE 

TEST PLATE 

:D HOLE 
DIAMETER 

FIG. 7—DRILL FIOLE SIZE TEST 

~ 

~p 	 ~ 

FIG. 8A—SINGLE PANEL 

~ 	 ~P 

~

FIG. 8C—SPACED PANEL 

P 

FIG. 8B—DOUBLE PANEL 

FIG. 8—TYPICAL PANEL CONFIGURATIONS 

TABLE S—SELF-DRILIING TAPPING SCREW SELECTION CHART 

Snsw 
Typ~ 

Polnl 
SIY~e 

Nominal 
Serew 
SI:a 

Pa . 

R~commended Pansl 
fhlckness, In 

4 0.080 Max 
6 0.090 Maa 

2 8 0.100 Max 
10 0.110 Maa 

BSD 12 0.140 Max 

a~a i~a o.i~s Max 
CSD 

6 0.090•0.110 
8 0.100-0.140 

9 10 0.110-0.175 
12 o.t1o•o.2to 
t/4 0.1 to-o.s lo 

aN  the ponel ro be drilled is compri~ed of two or mwe loyen (~ee F(p~. BB ond BC~, ths pap 
befween the layen (which miphf consisl oi a seollnp ~hip, air spaes tau~ed by worpope, efe., 
or ~ust the separallon eaussd by tAe pressure exerted by Me drivsr~ . mud be consfdered in 
defermininp tAe poinf style fot fAe particular fa~fener. Uilng a~elf•drilling fupp(ng saew as 
covered In IAis standard In a multilayer appifcalion witA an excessive gop tould reiult (n poinf 
breakage since the tappinp in one layer begiro before completlon of fhe drillfnp of fhe otAer 
layen and sints ths edvanesment of Ihe serew in the fappinp operatio~ I~ mutA failsr Ihan fn 
rhs drtllinp opera~ton. 

uppermost panel or panels to reduce the thickness to be drilled by the 
saew. 

Driving tools which operate between 1800 ,  and .  3000 rpm are com- 
monly used for self•drilling tapping screw applications. 

Fig. A-1 illustrates comparisons between the structute of qse and 
core produced by the method recommended herein and a regular 
quenched and tempered structure. Case depths were measured on each 
of three screws after carbonitriding and microhardness traverses were 
run. The same parts were then water-quenched from 1430 F and case 
depths were again measured. Results of each method appear under the 
photographs. 
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