DEUTSCHE NORM March 1996 (September 1995)

Hexagon head and slotted head thread ﬁl_N
@ SMS cutting screws LNy

Dimensions, requirements and testing 7513

1S5 21.060.10 Bupersedes November 1986 edition.
Descriptors: Screws, thread cutting screws, fasteners,
Gewinde-Schneidschrauben; Sechskantschrauban, Schiitzschrauben; Made, Anforderungen, Pritfung

In keeping with current practice in standards published by the international Qrganization for Standardization (150), a comma
has been used throughout as the decimal marker.

Foreword

This standard has baen prepared by the Normenausschufi Machanische Vaerbindungselemente (Fasteners Standards
Committag).

Amendments

Tha following amendments have bean mada to the November 1986 edition.
a) The references to other DIN Standards have been updated.
by An'E' has been added to each screw head type (except for type A).
¢} The maximum core hardness has baen reduced (to 370 HY).
d) The standard has been adilorially revised.

Previous editions
DIN 7513: 1943x-08, 1956-05, 1968-03, 1971-08, 1966-11.

is printout Is not taken into account!

1 Scope and field of application ances, subsequent amendments 1o o revisions of any of
these publications apply to this standard only when incor-

porated in it by amendment or revision. For undated
references, the latest edition of the publication referred to
applies.
DIN 13-12
IS0 metric screw threads; coarse and fing pilch threads
with diameters from 1 to 300 mm: selecied diamaters
and pitches
DIN 13-15
IS0 metric screw threads; fundamental deviations and
tolerances for screw threads of 1 mm diameter and
larger

This standard specifies dimensions, requirements and test
mathods for heat-treated hexagon head and slotted head
thread cutting screws with an IS0 metric thread as specified
in DIN 13-12, with cutting flutes extending from the point of
the screw to itz head, and designed to cut their mating
thread during assembly. See the relevant DIN Standarda
for head styles, 150 B992 for general requirements, and
ISO 3269 for acceptance inspection,

The specifications of this standard are intended to ensura
that thread cutling screws are capabl of performing the
abova functions without their own thread fracturing or
becoming deformed. To that end, requirements have been
specified for thread cutting capability, surface hardness, DIN 1854-3

Sesides ihis is a copy and only for inhouse purposes of
SMS Schivemann-Siemag AG. (acc. to DIN reference shesi 3)

n case of changes

£ Mo parl of this standard may be raprodeced withaut the praor permission of DN Cewsches fnstitut fir Wormung e. ., Barlin
In casm ol doubi, the German-lenguags oclginal shoukd be consuited as the autharitative text.

tensile strength and torsional strength, Cold heading and cold extruding steels; technical daliv-
ary conditions for case hardening steels

. DIN 1654 -4
2 Nommative references Colg heading and cold extruding steels: technical debiv-
This standard incorporates, by dated or undated referance, ary conditions for steels for quenching and tempering
provisions from other publications. These normative ref- DIN 4000-2
erences are cited at the appropriate places in the text Tabular layouts of article characteristics for bolts,
and the publications are listed hereafter. For dated refer- screws and nuts

Continued on pages 2 to 5.
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DIN 17 210
{Case hardening steel: technical delivery conditions

DN 50133
Vickers hardness testing of metallic materials; HY 0.2 to
HV 100

DIN 50 1901
Determination of effective case depth of heat-treated
parts after carburizing

DIN EN 10 083-2
Quenched and tempered steels; technical dalivery can-
ditions for unailloyed quality steels

DIN EN 24 047
Hexagon head screws; product grades A and B
(ISO 4017 : 1988)

DIN EN IS0 1207
Siotted cheese head screws; product grade A
(150 1207 ;. 1992)

3 Dimensions and designations

DIN EN IS0 2000
Slotted countersunk head screws (common head style);
praduct grade A (150 2009 : 1994)

OIN EN 150 2010
Slotted raisad countersunk head screws (common head
style}; product grade A (150 2010 ; 1994)

|50} 3269 : 19688
Fasteners; acceplance inspection

IS0 4042 : 1989
Threaded components; alectroplated coatings

IS0 4750-1: 1978
Tolerances for fasteners: bolts, scraws and nutgs with
thread diameters between 16 (inclusiva) and 150 mm
{inclusive) and product grades A, B and C

160 B992 - 1986
Fasteners; general requirements for bolts, screws, studs
and nuts

Table 1: Screw types and designations

Type llustration Other g;rr;ﬁnsmns Example of designation
A DiN EN 24017 Screw DIN 7513 - A ME X 20 — 51
BE DIN EN 180D 1207 Sr.:,r_ew ;.H_N 7513 — BE M5 x 20 — 5t
N _- DIN EN 15C 2009 Screw DIN 7513 — FE M5 x 20 — 5t
GE DI EN 150 2010 Scerew DIN 7513 — GE M5 X 20 — St

Tha DIN 4000 — 2 - 1 tabular layout of article characteristics shall apply to screws as covered in this standard.
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The adge of the corg hole on the
insertion side =hafl be sharp-gdged.

Table 2: Range of commercial sizes and core hole diamaters

Dimensions in mm

Type

BE, FE and GE

A, BE FE and GE

Thread size

M25

M3

M4

M5 M6

Nominal length, {1)

Range of commercial sizes?)

10

%

)

%

%

12

(14}

- 16

9

(18)

20

@

25

35

Core hole

diameter®)

dy, (M

22

27

3.6

45 55

7.4

Y

9
)

Bracketed sizes should be avoided if possibla.

The zonhe between the continuous thick lines indicates the commercial sizes. These screws only are covered by this

standard.

Not for types FE and GE.

Designed for workpieces made from materials of medium strength, For thin-walled workpieces or warkpieces made
from soft materials, a smaller cora hole diameter, for thick-wallad workpieces or workpieces made from hard materials,
a larger core hole diameter may be chasen, It Is recommended that the selection be made on the basis of tests.

The depth of engagemsant should not exceed 2 4.
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4 Requirements
4.1 General requirements

Thread cutting screws shall meet the general requiremants
specifiad in 150 8992

4.2 Design

The design and dimensional accuracy of thread cutting
screws shall comply with 130 47591, product grade A,
unless otherwise specified in the relevant dimensional
standards.

4.3 Material

Thread cutting screws may be made of case hardening steel
as specifiad in DIN 17 210 or quanched and tempered steel
as spacified in DIN EN 10 083-2, or of steels as specifiad in
DIN 1654-3 and DIN 1654-4, use of other materials being
subject to agreement.

44 Thread

The thread of thread cutting screws shall be such that the
thread formed is capable of accommodating a screw with
150 metric screw thread complying with DIN 13-15 and
produced to tolerance 6h, The form of thread and thread
tolerance for the screws shall be at the manufacturer's
discration,

4.5 Suriace finish

150 4042 shall apply with regard to electroplating, other
types of surface finish being the subject of agreement.

4.6 Metalurgical properties

4.61 Svrface hardness

The surface hardnass of thread cutting screws shall, after
heat treatment, ba at least 450 HV 0,3,

4.6.2 Coaue depth

The case depth of screws shali comply with the values spec-
ifigd in table 3,

Tabile 3: Case depth
Dimensions in mm

4.7 Machanical properties

4.7.1 Thread cutlting capability

Thraad cutting scraws shall be capable of cutting a mating
thread when drivan inlg a test plate as specified in sub-
clause 521, without their own thread becoming deformed.
4.7.2 Torsional =trangth

The torsional strength of thread cutting screws shall be such
that, when tested in accordance with subclause 52.2, the
torque necessary to cause fallure (breaking torque) is equal
to or greater than the minimum values specifiad in table 5.
4.7.3 Tanzila strength

The tensile strength of thread cutting screws shall be such
that, when tested in accordance with subclause 5.2.3, the
torgue necessary o cause failure (breaking torgque) is
equal to or greater than the minimum values specified in
table 6.

5 Testing
5.1  Metallurglea) propearties

51.1 Determination of surface hardness

The surface hardness shall be determined in accordance
with DIN 50 133, the impression being made on a flat sec-
tion of the screw, preferably on the screw head.

5.1.2 Dwaisrmination of case depth

The case depth may be determined by examining a micro-
section made at the thread flank mid-point (i. €. between
crest and root) with a microscope.

Determination of the case depth using hardness tests is
covergd by DIN 50 190-1.

5.1.3 Determination of cors hardnass

The core hardness shall be determined in accordance with
DIN 50133,

5.1.4 Examination of microatructure

The microstructure of the screw materlal shall be examined
metallographically.

5.2 Mechanical properties

521 Drive test

Tha drive test shall be carried out using the test assembly
shown in figure 1 by way of axampie.

The screw to be tested shall be driven into a test plate until
one full-form thread projects above the surface of the plate.
The test plate material shall have a carbon content not
excegding 0,23 %, its hardnass being betwean 110 HB and
130 HB. The thickness of the test plate shall be as specified
in table 4,

Table 4: Test plate details and cutting torques

Case depth
Thread size (Eht 4500
Minimum Maximum
M2,5 0.04 0,12
M3 0,05 018
M4 and M5 0,10 0,25
M6 and MB 015 0,28

4.6.3 Core hardnass

The core hardness of scraws shall, after heat treatment, be
between 240 HY 5 and 370 HV 5.

4.6.4 Microstructure

The micrastructure of screws shall, after heat treatment,
show no band of free ferrite batweaaen core and case.

Hole Maximum
Plate diarmat i
Thread size | thickness, 1ameter, cutting
in mm in mm torque,
fH 8] in Nm
M2,5 25 22 086
M3 3 27 08
M4 3.6 21
M5 45 42
Ms 6 55 7.2
M8 8 74 17




The core hola in the test plate may be produced by dritling,
punching and redrilling, or by reamlng or piercing.

The force usad to drive the screw into the test plate shall
rat exceed 50 N for sizes up to M5, and 100 N for size MG
or more, The driving speed shall not exceed 30 revolutions
per minutg, the cutting torgque shall not exceed the values
given in table 4.

Where necessary, the Jubricant to be usad during the drive
test shall be agreed upon.

NOTE; if thread cutting screws are plated by the pur-
chasar, any complaints made to the screw manufac-
turer need be accepted only if driving tests carried
out on screws of tha same ot not subseguently
platad do not provide satisfactory rasults.

5.2.2 Torsional strength tast

The shank of the screw shall be clampead in a split threaded
die with mating thread or in an equivalent device so that the
clamped portion of the screw is not damaged. At least two
full-form threads shall project above the clamping device,
ang at least two full-form threads (without screw end) shail
be held in the clamping device. in the case of short screws,
the complete thread shall be held in the die, the screw head
not resting on the device.

The screw shall be tightened until fracture occurs, and the
minimum breaking torquas shall be establishad,
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Table 5: Minimum breaking torques

Thread size Minimum l_:reaking torque,
in Nm
M2,5 ]
M3 15
B M4 ) 34
M5 . .”
] M6 12
B ms 28

523 Tensile test

The screw (to be tested as a finished somponent) shall be
clamped in a tensile testing maching and subjected to ten-
sile strags until fracture occurs, and the minimum breaking
torques shall be established.

Tabla 8: Minimum breaking forcas

Thread size Minimum l?raaking force,
inN
M2.5 2700
M3 4 000
M4 7 000
] M5 11 400
e To00




