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Drilling screws with tapping screw thread — Mechanical
and functional properties
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this Interrfational Standard. For-dated references, subsequent amendments to, or revisions of, any of these
publicatior)s do not apply. However, parties to agreements based on this International Standard are e

investigatg the possibility’ of applying the most recent editions of the normative documents indicate,
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maintain re¢gisters of clrrently valid International Standards.

ISO 1478:11999,\Tapping screw thread.

ISO 40421999, Faofc'llcto —_— El’c‘l,tl up/afcd L;Ual‘l’llyc.

ISO 6507-1:1997, Metallic materials — Vickers hardness test — Part 1: Test method.

ISO 15330:1999, Fasteners — Preloading test for the detection of hydrogen embrittlement — Parallel bearing
surface method.
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3 Requirements

3.1 Material

Case hardening steel or heat treatable steel shall be used as the material for drilling screws.

3.2 Metallurgical properties

3.2.1 Surface hardness

The minimum surface hardness of drilling screws after heat treatment shall be 530 HV 0,3.
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dness after heat treatment shall be
b to 400 HV 5 for threads < ST 4,2 and
10 to 400 HV 10 for threads > ST 4,2

commended minimum tempering temperature of 330 °C.

pth shall conform to the values given in Table 1.

Table 1 — Case depth

g temperature range 275 °C to 315 °C shall be avoided inforder to minimize the risk of

Thread Case depth
mm
min. max.
ST 2,9 and ST 3,5 0,05 0,18
ST 4,210 ST 5,5 0,10 0,23
ST 6,3 0,15 0,28

tructure

ictare of drilling screws shall not exhibit any ferrite streaks between the surface zone and the

heat treatme

Nt.

3.2.5 Hydrogen embrittlement

©1SO

tempered

core after

For electroplated drilling screws there is a risk of failure due to hydrogen embrittlement. Therefore steps shall be
taken by the manufacturer and/or the electroplater to manage the risk including test detection in accordance with

ISO 15330.

In this connection I1ISO 4042, in which measures for hydrogen embrittlement relief are described for electroplated
fasteners, shall also be consulted.
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3.3 Mechanical properties

3.3.1 Core hole drilling capability

The point of the drilling screw shall be shaped in such a way that it is capable of drilling the necessary core hole for
forming the mating female screw thread under the test conditions specified in 4.2.1.

3.3.2 Thread forming capability

Drilling screws shall be able to form a mating thread in the core hole drilled according to 3.3.1, without deforming
their own thread when driven into a test plate in accordance with 4.2.1.1.

3.3.3 Tor
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1.
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Fest and root or, in the case;of drilling screws up to and including ST 4,2, in the root of the th

P purposes, a micro-hardness plot shall be made using a Vickers indenter and a 300 g load
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4.2 Testmg of mechanical prnpnrfinc

4.2.1 Drilling and screwing-in-test

4.2.1.1 Test fixture

Figure 1ill

ustrates an example of a suitable test fixture.

The test plate shall be made from low carbon steel with a carbon content not exceeding 0,23 %. The hardness of
the plate shall be 110 HV 30 to 165 HV 30 measured in accordance with ISO 6507-1. The thickness of the test plate
shall conform to the values given in Table 2.
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4.2.1.2 Test procedure

The sample screw (coated or uncoated, as received) shall be driven into the test plate until a thread of full diameter
is completely through the test plate.

Axial forces and rotational speeds as specified in Table 2 shall be applied for the drilling and screwing-in-test.
4.2.2 Inspection of the drilled hole

Subject to mutual agreement, an inspection of the drilled hole may also be carried out. For this purpose, test plates
in accordance with 4.2.1.1 but with thlcknesses as given in Table 3 shall be used The test plate shall be centered
with a light punch-mark 2 plate has bec drilled throug > maximum size of
the drilled hoje shall not exceed the Ilmlts specmed in Table 3

Figure 2 illusfrates a suitable testing arrangement as an addition to the test fixture illustrated in Figure 1. [The inside
diameter of the bush shall be approximately 0,25 mm larger than the outside diameter of the(screw thread. The
length of the [bush shall be selected in such a way that the drilling point protrudes out of the bush.

—

Y,
w4,

|

Key
1 Test plate

Figure 1 — Test fixture for the drilling and screwing-in-test
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Table 2 — Test data for the drilling and screwing-in-test

Thread Thickness of test plate & Axial force Test duration Rotational speed of screw
under load
mm N max. min—1
s
ST 2,9 07+0,7=14 150 3 1800 to 2 500
ST 3,5 1+1=2 150 4 1800 to 2 500
ST 4,2 15+15=3 250 5 1800 to 2 500
ST 4,8 2+2=4 250 7 1 800 ta 2 500
ST5,b 2+3=5 350 11 1 006,t0’[L 800
ST6,B 2+3=5 350 13 1000 to [L 800
2 The thigkness of the test plate may be achieved by placing two steel sheets on top of one anothery These values apply to
the accpptance test only.

The axial forces specified in Table 2 can also be regarded as guideline values for-the application of dfilling screws.
If these values are substantially exceeded, the drilling points may be partially destroyed by fracture or Qurning up.
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Figure 2 — Test arrangement for the drilling test

Table 3— Testdata for the drittedofe
Thread Plate thickness Hole diameter
mm mm

min. max.
ST 2,9 1 2,2 2,5
ST 3,5 1 2,7 3,0
ST 4,2 2 3,2 3,6
ST 4,8 2 3,7 4,2
ST5,5 2 4,2 4,8
ST 6,3 2 4,8 54
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4.2.3 Torsional test

The drilling screw to be tested shall be clamped in a split clamping device with a female screw thread, or in an
equivalent testing device in such a way that the clamped portion of the drilling screw is not damaged.

Figure 3 illustrates an example of a testing appliance. After clamping, at least two pitches of the screw thread must
protrude above the clamping device, and at least two pitches of the screw thread (without the drilling point) must be
firmly clamped in the device or testing appliance. In the case of short drilling screws, the complete screw thread
shall be firmly clamped, but the screw head shall not rest on the face of the clamping device.

By means of a suitably calibrated torque-measuring device, torque shall be applied to the screw until failure occurs.

Th }« Sl paant tha oo ma tovaianal ctranmalhtce b ol i T ol 4
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Figure 3 — Testing appliance for torsional test

Table 4 — Minimum torsional strength

Thread Minimum torsional strenath
N

ST29 15

ST 3,5 2,8

ST4,2 4,7

ST4,.8 6,9

ST55 10,4

ST 6,3 16,9
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