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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-g

avernmental in liaison with 1SO_also take part in the wark 1SQ collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. DraftyInternation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO 1

SC 1D, Unification of requirements in the field of metal welding.

This

revised.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies fer voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

3918 was prepared by Technical Committee ISO/TC 44, Welding and allied processes, S

second edition cancels and replaces the first edition (ISO 13918:1998), which has bee

Part 2.

al Standards
cation as an
ect of patent

ubcommittee

n technically
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Introduction

The range of types of studs specified in this International Standard represents customary applications.

This International Standard can be used in all fields of the metal-working industry.

Vi © ISO 2008 — All rights reserved
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INTERNATIONAL STANDARD

1ISO 13918:2008(E)

Welding — Studs and ceramic ferrules for arc stud welding

1 Scope

This |nternational Standard specifies:

— requirements for studs and ceramic ferrules for arc stud welding;

— dimensions, materials, mechanical properties and, when required, conditions_6f-evaluation off conformity.

Tablg 1 shows types of studs and the symbols for studs and ceramic ferules that are covered by this

document.

Table 1 — Types of studs and symbols for studs,and ceramic ferrules

Welding technique Type of stud? Symbol for Symbol for
studs ceramic ferrules
threaded stud (pitch) PD PF
. threaded stud with reduced shaft RD RF
Drawn arc stud welding
with ceramic ferrule or | unthreaded stud ub UF
shielding gas —
stud with internalthread ID UF
shear connector SD UF
threaded stud with flange (pitch) PS —
Short-cycle drawn arc
stud welding unthreaded stud us —
stud with internal thread IS —
threaded stud (pitch) PT —
Stud welding with tip
ignition unthreaded stud uT —
stud with internal thread IT —

a

Further types of stud and ceramic ferrules can be specified as required for special applications.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws

and studs

ISO 3506-1, Mechanical properties of corrosion-resistant stainless-steel fasteners — Part 1: Bolts, screws and

studs

ISO 4042, Fasteners — Electroplated coatings

© 1SO 2008 — All rights reserved
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ISO 4759-1, Tolerances for fasteners — Part 1: Bolts, screws, studs and nuts — Product grades A, B and C

ISO 4964, Steel — Hardness conversions

ISO 6892, Metallic materials — Tensile testing at ambient temperature

ISO 6947, Welds — Working positions — Definitions of angles of slope and rotation

ISO 14555, Welding — Arc stud welding of metallic materials

ISO/TR 15608, Welding — Guidelines for a metallic materials grouping system

EN 573-3, A
Chemical co

EN 1301-2, 4
EN 10088-1,

EN 12166, G

3 Terms

uminium and aluminium alloys — Chemical composition and form of wrought products —F
mposition and form of products

\luminium and aluminium alloys — Drawn wire — Part 2: Mechanical properties
Stainless steels — Part 1: List of stainless steels

opper and copper alloys — Wire for general purposes

and definitions

For the purpgses of this document, the terms and definitions given iSO 14555 and the following apply.

3.1
inspection |
arrangement
composition
procedure dy

3.2
manufacturi
quantity of s
from bar, wir
time or over
NOTE
for a con

for a disc

Dt

of units of which a random sample is taken-for testing and which requires the same che
of the raw material, the same diameter of the finished product and the same manufac
ring the stud production

g lot

ds of a single designation ingluding type of stud, size, property class and material, manufag
b, rod or flat product from_a single cast, processed through the same or similar steps at the
b continuous time period through the same heat treatment and/or coating process, if any

Same heat treatment or.coating process means:

inuous process, the Same treatment cycle without any setting modification;

pntinuous progess, the same treatment cycle for identical consecutive loads (batches).

The manufactliring lot.can/be split into a number of manufacturing batches for processing purposes and then reasse

into the same

manufacturing lot.

art 3:

mical
uring

tured
same

Mbled

[Adapted from 1SO 15330:1999, definition 3.3]

depth of

nominal

Symbols and abbreviated terms

length of the thread

the crack in the head

diameter

diameter at the weld area

diameter of the weld collar
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d, diameter of the tip

ds head diameter of headed studs

Dg internal thread diameter

D; nominal diameter of the ceramic ferrule
dg grip diameter

dg base diameter of the ceramic ferrule

hq height of the flange

hy eight of the ceramic ferrule

hs height of the head on headed stud

hy eight of the weld collar

hs height of the unthreaded part of stud types PS and PT

4 ¢verall length of the stud (excluding aluminium ball or welding tip)
I mominal length of the stud

I3 length of the welding tip

length of the unthreaded part

a face angle

5 Requirements

5.1 | Ordering information

At th¢ time of order the manufacturer shall obtain the following information:

a) rneference to this International Standard if the purchaser demands compliance;
b) quantities to be delivered;

c) ¢omplete productdesignation;

d) other requirements as agreed with the purchaser (e.g. low-temperature requirements).

5.2 | Dangerous substances

Matc-inlo Head in nradiinte chall nat ralaacA ANy AananrAnic o weaco of tha

joa

P
)

ma
T

1
SO o ST O PTrotoCto—oTr oot roreaoC—arty —oargocroas—oo ACCToo—OT—tT

permitted in the relevant regulations of the state of destination.
5.3 Product requirements

5.3.1 Dimensions and tolerances on dimensions, form and position

e

imum levels

Dimensions and tolerances on dimensions, form and position shall be in accordance with the requirements

given in Clause 9.

For coated threaded studs the tolerances shall apply before coating.

© 1SO 2008 — All rights reserved
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5.3.2 Coating

Unless otherwise specified, studs PS, US, IS, PT, UT, IT of property class 4.8 shall be supplied with

electroplated copper coating (C1E).

5.3.3 Materials and mechanical characteristics

5.3.3.1

General

The materials listed in Table 2 shall be used, under the provisions of 5.3.4.

The mechan

5.3.3.2

Shear streng

cal characteristics of the studs shall comply with the specifications in Table 2.

Shear strength

th shall be checked by testing the minimum tensile strength of the studs.

Table 2 — Materials and mechanical characteristics of finished'studs

Symbol Material/ Standard Mechanical properties
Material group/ of the finished stud
Property class
PD 4.8 ISO 898-1 See I1SO 898-1
RD
uD A2-50, A2-70, A4-50, ) ;
D A4-70. A5-50. A5-70 ISO 3506-1 See I1SO 3506-1
, , R, = 450 N/mm?
5D 1 Ma.terlal group 1 with the Rm > 350 N/mm2
limits: eH
Ag=15%
C<02%*®
° IE/¥R 15608 R, = 400 N/mm2 to 550 N/mm2
X CEV<0,352 Rgyy = 235 N/mm?
pD2 R > 235 Nimm?
o/ a,b 0,2 =
Al > 0,02 % Ag %20 %
1.4301 R, =500 N/mm? to 780 N/mm?
5D3 EN 10088-1 Rip2 > 350 N/mm?
1.4303 A5 >25%
PS 4.8 ISO 898-1 See ISO 898-1
us
IS A2-50 ISO 3506-1 See I1SO 3506-1
4.8 ISO 898-1 See I1SO 898-1
PT A2-50 ISO 3506-1 See ISO 3506-1
Ut CuzZn37 EN 12166 R, = 370 N/mm?
IT T050A EN 573-3 R, > 100 N/mm#
5754 EN 1301-2 R, =230 N/mm?
@  Values from the ladle analysis.
b If other elements for killing are used, they shall be reported in the inspection document.

© 1SO 2008 — All rights reserved
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Weldability

Only weldable materials shall be used for studs.

Non-alloyed steel studs are weldable if the hardness increase is low. In general this is the case when the
carbon content is < 0,20 %. Free-cutting steel studs are generally not weldable. Killed materials shall be used.

Austenitic stainless steel studs are generally weldable. Free-cutting steel studs are generally not weldable.

5.4

Durability

The ¢

ther

6 Testing for conformity evaluation

6.1

When a conformity evaluation is required, 6.2 to 6.5 apply.

6.2

Release of dangerous substances may be assessed indirectly by controlling the content of the S

the m

6.3

The Techanical durability of studs is assured for a reasonable economic working life if the studs

urability of studs is dependent on their use and the environmental exposure to which theya

quirements of this International Standard.

General

Testing for dangerous substances

aterials used.

Testing of dimensional requirements of the studs

e subject.

comply with

ubstances in

The fimensions of the studs given in Tables 6 to 16 shall be checked by standard gauges ¢r measuring

equigment with an accuracy < 10 % of the given tolerances.
6.4 | Testing of mechanical characteristics of studs
The mechanical characteristies of studs shall be tested in accordance with Table 3.
Table 3 — Mechanical characteristics of studs to be tested
Reference standard
Mechanical characteristic Test Threaded studs Unthrpaded
styds
Carbon steel Stai
e sy el tainless steel
uuuuuuuuuuuuuu
Elongation
Tensile strength
Tensile test 1ISO 898-1 ISO 3506-1 ISO 6892
Yield strength
Shear strength
© 1SO 2008 — All rights reserved 5
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The tensile test to be used shall be a full-size tensile test. However, if the dimensions of the studs do not allow
a full-size tensile test, the test may be carried out on the raw material provided the mechanical properties
corresponding to those of the current part of the stud are not modified by the manufacturing process.

If tensile testing is not possible, a hardness test shall be carried out for ferritic materials, thus determining the
tensile strength in accordance with ISO 4964. The particular properties of the cold-formed material, especially
in the peripheral zone, shall be taken into account. For cold-formed studs, the mean value of a minimum of
three test points shall be determined, whereas the whole cross-section shall be included. This mean value
shall achieve at least the tensile strength according to Table 3. For the rest, the mechanical properties of the
raw material shall be used.

The correlati

6.5 Weld3bility

5

A material i considered weldable if a qualified welding procedure can be developed. for” the m3terial

(see ISO 145

7 Evalug

7.1 Gene
When an ev4

The conform

initial tyq

factory f

55).

tion of conformity

al

luation of conformity is required, 7.2 and 7.3 apply.

ty of the studs to the requirements of this International“Standard shall be demonstrated by:
e testing;

roduction control by the manufacturer, ineluding product assessment.

For the purposes of testing, the products may be‘grouped into families where it is considered that the sel

properties ar
7.2 Initial

7.21

e common to all the products within-that family.

type testing

Gengdral

An initial typ¢ test is the compléete set of tests or other procedures determining the performance of samp

products rep

Initial type tqg

esentative ofithe product type.

sting shall"be performed to show conformity with this International Standard on its first us

bcted

es of

e for

products being pution to the market and:

BaA Ly £ ot ~pe ADELo ot o o
ICW LlypGe Ul otuu Ul UiiterTrmn ravv mmratc

B

at the bé

£ o
AN}

at the beginning of a new or modified method of production.

In the case of products for which initial type testing in accordance with this International Standard was already
performed, testing may be reduced:

— if it has been established that the performance characteristics compared with the products already tested
have not been affected or

in accordance with the rules for grouping and/or direct application or application by extrapolation of test
results.

© 1SO 2008 — All rights reserved
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NOTE Studs CE marked in accordance with appropriate specifications may be presumed to have the performance
stated with the CE marking, although this does not replace the responsibility of the stud manufacturer to ensure that the
stud is correctly designed and has the necessary performance values to meet the design.

7.2.2 Characteristics
All characteristics in Clause 5 shall be subject to initial type testing, with the following exception:

— release of dangerous substances may be assessed indirectly by controlling the content of the substance
concerned.

7.2.3] Use of historical data

Testg previously performed on the same products in accordance with the provisions (ef. this |International
Standlard (same characteristics, test method, sampling procedure, system of attestation.'of corfformity, etc.)
may pe taken into account.

7.2.4] Sampling, testing and conformity criteria

7.2.4]1  Sampling
Initial type testing shall be performed on samples of products representative of the manufactured product type.
7.2.4|2 Testing and conformity criteria

The pumber of studs to be tested shall be in accordance with the Table 4. All samples shall pass fhe test.

The fesults of all type tests shall be recorded andheld by the manufacturer for at least ten ygars after the
products to which the type test refers ceases to be-placed on the market.

Table 4 — Number ofisamples to be tested for initial type testing

Characteristics Requirement Type of test Number of tests
see subclause

[Dimensions 5.3.1 According to 6.3 52

Minimum tensile strength

ower yield strengthlor,

L
dtress at 0,2 % 53.3 Tensile test 3b
non-proportional’elongation

Elongation'd

9  For‘each dimension.

7.3 Factory production control (FPC)

7.3.1 General

The manufacturer shall establish, document and maintain an FPC system to ensure that the products placed
on the market conform to the declared performance characteristics. The FPC system shall consist of written
procedures (works manual), regular inspections and tests and/or assessments, and the use of the results to
control raw and other incoming materials or components, equipment, the production process and the product.

© 1SO 2008 — All rights reserved 7
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An FPC system conforming with the requirements of 1SO 9001, and made product-specific to the
requirements of this International Standard, shall be considered to satisfy the above requirements.

The results of inspections, tests or assessments requiring action shall be recorded, as shall any action taken.
The action to be taken when control values or criteria are not met shall be recorded and retained for the period
specified in the manufacturer's FPC procedures.

7.3.2 Personnel

The responsibility, authority and relationship between personnel that manages, performs or verifies work
affecting product conformity shall be defined. This applies in particular to personnel that needs to initiate

actions preventing product non-contormities Trom occurring, actions In case of non-contormities and 10.1d

and register

7.3.3 Equi

All measurin
documented

All equipmer
use, wear or

Inspections 3
procedures ¢

7.3.4 Design process

The factory g
the checking

During the d

taken. This
phase and a

7.3.5 Raw

The specific
ensuring the

7.3.6 In-pr

The manufadg

7.3.7 Prod

product conformity problems.

bment
g and testing equipment shall be calibrated or verified and regularly inspected accordi
procedures, frequencies and criteria.

failure does not cause inconsistency in the manufacturing process.

nd the records retained for the period defined in the manufacturer's FPC procedures.

roduction control system shall document the various stages in the design of the products, id
procedure and those individuals responsible_for-all stages of design.

bsign process itself, a record shall be kept of all checks, their results, and any corrective a
ecord shall be sufficiently detailed.;and accurate to demonstrate that all stages of the d

| checks have been carried out satisfactorily.
materials
btions of all incoming/raw materials shall be documented, as shall the inspection schen

I conformity.

bcess control

turer shall plan and carry out production under controlled conditions.

lct testing and evaluation

Entify

ng to

t used in the manufacturing process shall be regularly inspected and\maintained to ensur¢ that

nd maintenance shall be carried out and recorded in accordanece with the manufacturer's wWritten

entify

tions
esign

e for

The manufacturer shall establish procedures to ensure that the production tolerances allow for the product
performances to be in conformity with the declared values derived from initial type testing.

The characteristics and the means of verification are given in the Table 5.

© 1SO 2008 — All rights re

served
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Table 5 — Minimum frequency of testing for product testing and evaluation as part of FPC

Characteristic szilﬂgiﬂigl As::zstzg\:nt Number of tests/samples
Dimensions 5.3.1 Measurement 5 per manufacturing lot
Chemical composition 534 Chemical analysis 1 per heat
Tensile strength
Yield strength 5.3.3 Tensile test 2 per heat and diameter
Elongation 45

The manufacturer shall record the results of the tests specified above. These records shalhinclud

follow

—

— test methods performed;

identification of the product and assembly tested;

ing information:

ate of sampling and testing;

e at least the

— ftestresults.

7.3.8| Traceability and marking

Studs shall be identifiable and traceable with regard to their production origin. The manufacturger shall have
written procedures ensuring that processes related te affixing traceability codes and/or markings @re inspected
regulprly.

7.3.9] Non-conforming products

The manufacturer shall have written procedures which specify how non-conforming products dhall be dealt
with. JAny such events shall be recorded as they occur and these records shall be kept for the pgriod defined
in thg manufacturer's written procédures.

7.3.1

The
suita

8 1

D Handling, storage,\packaging

manufacturer shall’have written procedures providing methods of product handling and
ble storage ar€as’preventing damage or deterioration.

Doclimentation of test results

shall provide

The

oot raciilte chall ha A~ maantad Ay AoA h oo fant rin~y 1AL Tlni

dao
TS TCouUtS orian ot OoCuUrmCTtCU—ToT—_cach— rarnoarattoryg— 1oT <

etpnantatingn ohall §
ocuort

rerraaoTToriarn it

the type test refers ceases to be placed on the market.
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9 Dimensions of studs

9.1 General

Nominal dimensions are listed in Tables 6 to 16. Divergence in outline shape, finish or dimensions shall be
permitted, provided the welding area complies with the specifications of the said tables.

The length after welding, /,, is a design value. By proper control of the welding it is possible to keep variations
in /5 to within £ 1 mm. Under special conditions, e.g. through-deck stud welding, /, may be constantly different
from the nominal value.

The form of fhe central part of the stud tip comprised inside the diameter d,/3 for stud types UD, SD (dy3 for
stud types D, RD, ID) shall be at the manufacturer's discretion. The tip shall be at the manufactprer's
discretion in[the case of flux in the form of a press-fitted aluminium ball (e.g. flattened in the centre With a
diameter not|exceeding 0,5 d,).

The dimensipns of stud collars shown in Figures 1 to 5 are guidance values and may genérally be achieyed in
welding position PA in accordance with 1ISO 6947. The weld collars shown in Figures 1*to 5 are subj¢ct to
variations regarding evenness and shape.

Details left unspecified shall be at the manufacturer's discretion. This shall apply to any modification ¢f the
shape of the [stud outside the welding area, e.g. drillings and slots, provided.thé weldability is not affected|.

As long as no tolerances are specified for special dimensions in this\lnternational Standard, tolerancg¢s on

dimensions, form and position shall be such as to comply with product.grade A as specified in ISO 4759-1.
9.2 Threaded stud (PD)
- 9dy
A A A
Q
Y
A i
f - ™
Y v
C .
¢d — |
X i
Before welding After welding

Key

1 weld collar

Figure 1 — Threaded stud (PD)
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Table 6 — Dimensions of threaded studs (PD)

Dimensions in millimetres

d, M6 M8 M10 M12 M16 M20 M24
d, 5,35 7,19 9,03 10,86 14,6 18,38 22,05
dy 8,5 10 12,5 15,5 19,5 24,5 30
hy 3,5 3,5 4 4,5 6 7 10
at25° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5°
LT | L+22 L+24 L,+26 I,+3,1 L,+39 L+43 I, +5,1
l Ymin | b Ymin b Ymin b Yemin b Ymin b Yrmin b V'min b
1§ 9 | —| — | = | = | =] = — — | =] = — |- =
20 9 | — | 9 | — | 95 | — | — — — | = | & — |- =
25 9 | — | 9 | — | 95 | — | 115 | — — | = = — |- =
30 9 | —| 9 | — |95 | — | 15| — | 135 |\D| — — |- =
3d | — 20| 9 | — |95 | —| 15| — | 135¢"— | 155 | — |[|[— | —
ad | — 20| 9 | — |95 | —| 15| — |35 | — |155]| — ||— | —
ad | — | = 9 | =] 95 | — | 15| =135 —|155]| — [|— | —
s | — | —| — |40 | — |4 | — | 40 | 135 | —| — | 35 |[|20| —
54 | — | — | — | = | = | =] — — — |40 | — 0 |[|— | —
od | — | —| — | = | = | = |.& — — |40 | — 0 |[|— | —
6 | — | —| — | = | — | =" = — — |40 | — 0 |[|— | —
dq | — | =] — | = | = N—]| — — — | =] = 40 |[— | 50
s | — | —| — | =| =4 =| = | = | = | =] = | 5 |[|=] 50
100 | — | —| — | — = 40| — | 40| — |80 ]| — | 70 |[|— ]| 70
4p | — | — | — | — |8 | — | 80 | — |80]| — | — ||—]| —
159 | — | —| —~A4A=1| — |8 ]| — | 80 | — 80| — | — ||—-]| —
% | — | — | | —| — |80 | — 80 — |80 | — — |- =

© 1SO 2008 — All rights reserved
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9.3 Threaded stud with reduced shaft (RD)

$d,

A
 J

(2

4 ~

\
R
&(ﬁde

Before welding

hy)

After welding

Key

1 weld collay

Figure 2 — Threaded stud with reduced shaft (RD)

Table[7 — Dimensions of threaded studs with reduced shaft (RD) for 15 mm </, < 100 mm

Dimensions in millimetres

12

d, M6 M8 M40 M12 M16 M20 M24
d, 4,7 6,2 7,9 9,5 13,2 16,5 20
dy 7 9 11,5 13,5 18 23 28
hy 2,5 2,5 3 4 5 6 7
Ymin 4 4 5 6 7,5/112 9/134 12/152
x+2,5° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5°
Iy 1 l,+2,0 Iy +2,2 Ir+2,4 Iy +2,8 Iy +3,6 I +3,9 Iy +4,7
@ | The.dimensions after the oblique stroke shall apply if ceramic ferrules, according to the values following the
obljgu€eTstroke in Table 19, are used.
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9.4 Unthreaded stud (UD)

Key

© 1SO 2008 — All rights reserved

- #dq

ISO 13918:2008(E)

ly

s

eld collar

Before welding

Figure 3 — Unthreaded stud (UD)

h,,

After welding

Table 8 — Dimensions of unthreaded studs (UD) for /, > 20 mm

Dimensions in millimetres

d, 6 8 10 12 14,6 16
dg 8,5 11 13 16 18,5 21
hy 4 4 4 5 6 7
a+t2,5° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5°
I +A Ir+2,4 Ir+2,6 Ir+2,8 Iy +3,4 I5+3,9 I +3,9

13
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9.5 Stud with internal thread (ID)

Key
1

14

$D,

Y

d

by

-

1
# Y
Y
R
- $dy - 9dy
Before welding Aftercwelding
weld collaf
Figure 4 — Stud with internal thread (ID)
Table 9 — Dimensions of studs with internal thread (ID)
Dimensions in millimetres
Dg M5 M6 M3 M3 M10 M10 M12
d, 10 10 12 14,6 14,6 16 18
dy 13 13 16 18,5 18,5 21 23
b 7 9 9,5 15 15 15 18
hy 4 4 5 6 6 7 7
Iy 15 15 20 25 25 25 30
at25° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5°
Iy 1 Irb+28 | b+28 | L,+34 | L,+39 | L+39 | L+39 | L+4,2

© 1SO 2008 — All rights reserved
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9.6 Shear connector (SD)

¢ds
) Qm“ A I
J | l l
N\ 4
$d, N
VJL.__l [_.JL.j ¥ 1
[] v
< 1 N 4
b b
Y Y
A B
Before welding After welding
Key
1 weld collar
A shape A of tip (example)
B shape B of tip (example)

Figure 5 — Shear connector (SD)

Table 10 — Dimensions of shear connectors (SD) with /, according to Table A.4

Dimensions in millimetres

d,—042¢ 9,5 10 | 12,7 | 13 16 19 22 25 | 25[4
ds+0,3 19 25 32d 32 35 41
a4 13 17 21 23 29 31
hy *3s 7 8 8 10 10 12
hy® 2,5 3 4,5 6 6 7
a+2,5° 22,5° 22,5° 22,5° 22,5° 22,5° 22,5°
1,15 L,Pc+3 LPC+3 | LPC+4 | LPC+45 | [ PCr5 | [pCi5B

Excess diameter or production impressions in the shaft area below the head are permitted up to 0,5 mm,
provided they do not affect proper plunge.

Tolerance on 1, is t; mm.

For special conditions, e.g. through-deck stud welding, the dimensions and the tolerances are not
applicable.

May be reduced to 29 mm for shear application.

Use of the optional dimension depends on national regulations.

© 1SO 2008 — All rights reserved
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9.7 Threaded stud with flange (PS)

<Ie-{Os0m8]4]

A

8d,

Before welding After welding

I, (length after welding) depends on /; and the weld energy.

Figure 6 — Threaded stud with flange{PS)
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Table 11 — Dimensions of threaded studs with flange (PS)

Dimensions in millimetres

ISO 13918:2008(E)

dy+0,2

max. kg

hy

at1°P

M3

M4

0,6

M5

M6

1,0

0y t0 1,4

70

M8

1,5

M10

11

2,0

0,8t0 1,4

40

a8  QOther types of thread are subject to agreement.

b For applications using sheet thicknesses > 2 mm and welding times > 60 ms, the angle o may be increased up to 14°.

© 1SO 2008 — All rights reserved
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9.8 Unthreaded stud (US)

$d,

<2t (O [s0[A

A

[y

ly

$d,

Before welding

I,  (length after welding) depends on /; and the weld energy.

Figure 7 — Unthreaded stud,(US)

Table 12 — Dimensions of unthreaded studs (US)

Dimensions in millimetres

Afterwelding

d I,

dy+0,2

hy

at1°@

8

10

16
20

3
4 12
5
6

25

4
5
6
7

0,7t01,4

7,1 16
20
8 25

0,8t01,4

70

a

angle’ @ may be increased up to

14°.

Eor applications using sheet thicknesses > 2 mm and welding times > 60 ms, the

18
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9.9 Stud with internal thread (IS)

l

The d

ISO 13918:2008(E)

Before welding

Table 13 — Dimensions of studs with internal thread (IS)

(Iength after welding) depends on /, and the weld energy.

epth of the hole shall be at the discretion of the manufacturer.

< i [O]9018]4]
P#D¢
| |
| ) | i
M - |
| |
1 | -
| |
& : ;
1 v -
. =
ﬁ\L\c/ A '
$d,

After welding

Figure 8 — Stud with internal thread (IS)

Dimensiong in millimetres
D Iy boni dy+0,2 d; £0,1 hy at 108
10
M3 12 5 6,0 5,0
16
10 0,7to 1,4
5
12
M4 7,0 6,0
16
6
20
70
10
6
12
M5 7,1
T6
10
20 9,0 08to1,4
16
M6 20 10 8,0
25

a

For applications using sheet thicknesses > 2 mm and welding times > 60 ms, the angle o may be increased up to 14°.

© 1SO 2008 — All rights reserved
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9.10 Threaded stud (PT)

22 i fO]708[A]

-

hs

[y

ly

b

ly~1;-0,3mm
Before welding After welding
Figure 9 — Threaded stud (PT)

Table 14 — Dimensjons of threaded studs (PT)

Dimensions in millimetres

dy+0,2

&, + 0,08

I, +0,05

max. i

hy

ai1°

M3

45

0,60

M4

55

0,65

0,55

0,6

0,7t01,4

M5

M6

6,5

7,5

0,75

M8

0,80

1,0

0,85

1,5

0,8t01,4

30

20
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9.11 Unthreaded stud (UT)

ISO 13918:2008(E)

od
SIS TR IES
i i
£
Y y
Y L v | |
3 i
'
¢4,
$d,

Before welding

ly=1;-0,3mm

After welding

Figure 10 — Unthreaded stud (UT)

Table 15 — Dimensions of unthreaded studs (UT)

Dimensions$ in millimetres
dl+0,1 I d5't 0,2 d, +0,08 I3+0,05 hy a+1°
8
3 10 45 0,60
12 0,55
4 ;g 55 0,65
0,7to 1,4
5 ]é 6,5 3
- 20 e 0,80
25 ’ 0,75
16
7A 20 9 0,85 0,8t0 1,4
25
© 1SO 2008 — All rights reserved 21
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9.12 Stud with internal thread (IT)

DL ©]¢0.18]A

201 [ Te05[B

Ny
Y _AL  J
W

ly=1;-0,3mm
Before welding After welding
The depth of the hole shall be to the discretion of the manufacturer:

Figure 11 — Stud.with internal thread (IT)

Table 16 — Dimensions of studs with internal thread (IT)

Dimensions in millimetres

dy 1 Dyg I b dy+0,2 | d,+0,08 | I3+ 0,05 hy a+t1°
5 M3 10 5 6,5
12 0,80 0,7to 1,4
6 M4 16 6 7,5 0,75 3°
20
7, M5 25 7.5 9 0,85 0,8to 1,4

22 © 1SO 2008 — All rights reserved
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10 Dimensions of ceramic ferrules

10.1 General

Diameter D is essential for the weld quality; variations in the other dimensions do not impair the weld quality
(see Figures 12 to 14 and Tables 17 to 19).

Details left unspecified shall be determined, to obtain d5 and 4, listed in Tables 6 to 10.

10.2 Ceramic ferrule for threaded stud (PF)

$dg

< Py

#0;

<
d

 J

hy

#d,

Figure 12 — Ceramic ferrule for thréaded stud (PF)

Table 17 — Dimensions of ceramic ferrules for threaded studs (PF)

Dimensions in millimetres

Form D7+8,5 dg + 1 dg +1 hy =
PF 6 5,6 9,5 11,5 6.5
PF 8 7,4 11,5 15 6,5
PF 10 9,2 15 17,8 6,5
PF 12 11,1 16,5 20 9
PF\16 15,0 20 26 11
PF 20 18,6 30,7 33,8 10
PF 24 22,8 30,7 38,5 18,5
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10.3 Ceramic ferrule for unthreaded stud and shear connector (UF)

24

b ds

905

hy

8d,
>

Table 1

Dimensions in millimetres

Figure 13 — Ceramic ferrule for unthreaded stud and shear connector (UF)

8 — Dimensions of ceramic ferrules for unthreaded studs and shear connectors (UF)

Form D7+8,5 dg£1 dg +1 hy %
UF 6 6,2 9,5 11,5 8,7
UF 8 8,2 1" 15 8,7
UF 9,5 9,9 16,5 20,2 9,9
UF 10 10,2 15 17,8 10
UF 12 12,2 16,5 20 10,7
UF 12,7 13,1 19,9 22,2 11,1
UF 13 13,1 20 22,2/262 11
UF 16 16,3 26 30 13
UF 19 19,4 26 30,8 16,7
UF 22 22,8 30,7 38,5 18,5
UF 25 26,0 35,5 41 21

a

At the manufacturer's discretion.
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10.4

11

11.1

The stud-tips—supptied-withftuxmthe formof a press=fitted—atuminiumbatt-oratumimomspray

ISO 13918:2008(E)

Ceramic ferrule for threaded stud with reduced shaft (RF)
. %dy . %dy

_$D; _$D;
| |
i A | A
; < i <
| | | 4

==
éd, éd,
Shallow form High form

Figure 14 — Ceramic ferrule for threaded stud with reduced shaft (RF)

Table 19 — Dimensions of ceramic ferrules for threaded studswith reduced shaft (RF)
Dimensions in milljmetres
Form D7+8,4 dg£1 dg + 1 hy =
RF 6 6,2 9,5 12,2 10
RF 8 8,2 12 15,3 9
RF 10 10,2 15 18,5 11,5
RF 12 12,2 17 20 13
RF 16 16,3/14 2 20,5/26,2 @ 26,5/32,52 15,3/8,82
RF 20 20,3/17,52 26,2/28,52 32 22/92
RF 24 24,3/213 26,2/30,4° 33/36° 25/133
@  The dimensions after the obligue stroke shall apply if studs, according to values following the oblique sfroke in
Table 7, are used.
b At the manufacturer'sdiscretion.

Manufacture and finish

Threaded studs (PD), unthreaded studs (UD), threaded studs with reduced sh

aft (RD)

oating. This

may be dispensed with in the case of stainless-steel studs and diameters < 10 mm and stud welding with inert

gas.

11.2 Shear connectors (SD)

The tip shape of the shear connector may be chosen by the manufacturer. The stud tip is supplied with flux in

the form of a press-fitted aluminium ball or aluminium spray coating.

Completed studs shall be free of defects which can affect the application.

Cracks in the head shall be permissible, but may not exceed the value given in Figure 15.

© 1SO 2008 — All rights reserved
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A
 J

Cq

Key

¢y < 0,25 x (dg — dy)

¢y depthoft

d, nominal dlameter

ds head dia

12 Inspeg

12.1 Gene

The manner
specific mate
the tests des|

12.2 Chemiical analysis

Chemical an
The specificg

e crack in the head

eter of headed studs

Figure 15 — Permissible head cracks for shear connectors

tion

al

and extent of the inspection/shall be defined by agreement when placing an order. Provigled a

rial certificate (e.g. 3.1.aceording to EN 10204:2004 or a more significant reference) is req
cribed in 12.2 to 12.4-shall be carried out.

blysis may be carried out on the delivery unit or on the raw material, comprising all utilized
tions of-the standards specified in Table 2 shall apply.

lired,

eats.

12.3 Mech

hnical tests

The mechanical properties of the finished stud according to Table 2 shall be proven for every test lot,
dimensions of the studs permitting. Tests shall be carried out according to 6.4.

All samples of the sample size shall meet the requirements of Table 20.

Notch impact tests may not be carried out on cold-formed material as there is a considerable variation in the

results.

12.4 Samp

le size

The sample size shall comply with Table 20.

26
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