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Las traducciones de la presente Evaluacion Técnica Eu-
ropea en otros idiomas se corresponderan en su totalidad
con el documento original expedido y se identificardn como
tales. La comunicacion de la presente Evaluacion Técnica
Europea se realizara de forma integral, incluida su transmi-
sion por medios electronicos (con excepcion de los anexos
confidenciales a los que se hace referencia). Sin embargo,
es posible efectuar una reproduccion parcial con el consen-
timiento por escrito de la Entidad de Evaluacion Técnica
que la haya expedido. Cualquier reproduccion parcial debe
identificarse como tal.
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Il PARTE ESPECIFICA DE LA
EVALUACION TECNICA EUROPEA

1  Descripcion técnica del producto y uso
previsto

Descripcion técnica del producto

Los tornillos SPAX son tornillos autorroscantes para uso en
construcciones de madera. Deben atornillarse parcialmente
o en toda su longitud. Las varillas roscadas SPAX deben
atornillarse en toda su longitud. Los tornillos se fabrican en
acero al carbono para diametros nominales de 2,5 mma 12,0
mm y en alambre de acero inoxidable para diametros nomi-
nales de 3,0 a 12 mm. Los tornillos autorroscantes SPAX se
fabrican en acero al carbono y en alambre de acero inoxida-
ble para un diametro nominal de 16,0 mm. Cuando se exige
una proteccion anticorrosion, el material o el revestimiento
deberan ajustarse de conformidad con la especificacion pro-
porcionada en el anexo A de la norma EN 14592,

Geometria y material

El diametro nominal (diametro de rosca exterior) (d) de los
tornillos SPAX no debe ser inferior a 2,5 mm, ni superior a
12,0 mm. El didametro nominal de los tornillos autorroscan-
tes SPAX es de 16 mm. La longitud total de los tornillos
€ no debe ser inferior a 20 mm, ni superior a 1000 mm.
La longitud total de los tornillos autorroscantes { no debe
exceder los 3.000 mm. En el anexo A se especifican otros
tamafios.

La proporcién entre el diametro de rosca interno y el diame-
tro de rosca externo (d/d) oscila entre 0,58 y 0,68.

Los tornillos estan roscados a una longitud minima £g de 4-d
(p-¢j. Lg>4-d).

El valor/lead p (distancia entre los dos flancos de rosca
adyacentes) oscila entre 0,49-d y 0,61-d.

El angulo de curvatura (o)) no debe presentar ninguna fractu-
ra o ésta debe ser inferior a (45/d%7 + 20) grados.

2 Especificacion del uso previsto de
conformidad con el DEE aplicable

Los tornillos se utilizan para uniones de elementos de car-
ga. Los tornillos y varillas roscadas se utilizan para efectuar
uniones en estructuras de carga en madera entre los elemen-
tos de madera maciza (madera blanda), de madera lamina-
da encolada (madera blanda), de madera contralaminada
y madera laminada enchapada (madera blanda), asi como
elementos encolados similares, paneles de madera o acero.
Los tornillos también se utilizan para uniones en elementos
de carga de madera maciza (madera dura), madera laminada
encolada (madera dura) o madera laminada enchapada (ma-
dera dura). Los tornillos SPAX con rosca en toda su longi-
tud y las varillas roscadas SPAX también se emplean como
refuerzos compresivos o tensores perpendiculares a la fibra
de la madera o a modo de refuerzo cortante en elementos de
madera blanda.

Es mas, los tornillos SPAX con diametros entre 6 mm y 12
mm también pueden utilizarse para fijar material aislante
térmico en cabrios.

Los paneles de madera y planchas de acero, excepto los pa-
neles de madera maciza, de madera laminada enchapada y
de madera contralaminada, deben colocarse por el lado de
la cabeza del tornillo. Es valido usar los siguientes paneles
de madera:

- Paneles de madera contrachapada de conformidad con la
norma EN 636 o la Evaluacién Técnica Europea o dispo-
siciones nacionales aplicables al lugar de la instalacion.

- Paneles de madera prensada de conformidad con la norma
EN 312 o la Evaluacion Técnica Europea o disposiciones
nacionales aplicables al lugar de la instalacion.

- Paneles de madera con particulas orientadas (OSB;
Oriented Strand Board) de conformidad con la norma
EN 300 o la Evaluacion Técnica Europea o disposiciones
nacionales aplicables al lugar de la instalacion.

- Paneles de madera de fibra orientada de conformidad con
las normas EN 622-2 y 622-3 o la Evaluacion Técnica
Europea (650 kg/m* de densidad minima) o las disposici-
ones nacionales aplicables al lugar de la instalacion.

- Paneles de madera-cemento de conformidad con la norma
EN 634 o la Evaluacion Técnica Europea o las disposici-
ones nacionales aplicables al lugar de la instalacion.

- Paneles de madera maciza de conformidad con las normas
EN 13353 o la Evaluacion Técnica Europea o las disposi-
ciones nacionales aplicables al lugar de la instalacion.

- Estructuras de madera laminada cruzada de conformidad
con la Evaluacion Técnica Europea.

- Paneles de madera laminada chapada de conformidad con
la norma EN 14374 o la Evaluacién Técnica Europea.

- Productos de ingenieria de la madera de conformidad con
la Evaluacion Técnica Europea

Los tornillos o varillas roscadas se utilizan en uniones de es-
tructuras que requieren estabilidad y resistencia mecanica y
seguridad de uso segun exige el cumplimiento de los Requi-
sitos Basicos de las Obras 1 y 4 del Reglamento 305/2011
(UE).

El disefio de las uniones debe basarse en las capacidades de
carga de los tornillos. Las capacidades de disefio deben de-
rivar de las capacidades de conformidad con el Eurocodigo
5 0 un co6digo nacional apropiado.

El uso previsto para los tornillos es la unién sujeta a una
carga estatica o casi estatica.

Los tornillos y varillas roscadas recubiertos de zinc estan
pensados para usos en construcciones de madera que cum-
plan con las condiciones definidas por las clases de calidad
de servicio 1 y 2 de la norma EN 1995-1-1:2008 (Euroco-
digo 5). Los tornillos y varillas roscadas hechos de acero
inoxidable cumplen con los requisitos del Eurocodigo 5 (EN
1995-1-1:2008) para su uso en estructuras sometidas a las
condiciones de humedad definidas como clase de calidad de
servicio 3.
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Las disposiciones efectuadas en la presente Evaluacion
Técnica Europea se basan en una supuesta vida til prevista
de los tornillos de 50 afios.

Las indicaciones dadas sobre la vida 1til no pueden inter-
pretarse como una garantia ofrecida por el productor o la
Entidad de Evaluacion, sino solamente como un medio para
elegir los productos adecuados en relacion con la vida util
econdmicamente razonable que se espera de las obras.
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3 Rendimiento del producto y referencias a los métodos utilizados para su evaluacion

Caracteristica Evaluacion de la caracteristica

3.1 Resistencia mecdnica y estabilidad*) (BWR1)

Fuerza de traccion Valor caracteristico value f__:

Tornillos fabricados en acero al carbono d=2,5mm: ’ 1,8 kKN
d=3,0 mm: 2,6 kN
d=3,5mm: 3,8 kN
d=4,0 mm: 5,0 kN
d=4,5mm o 4,6 mm: 6,4 kN
d=15,0 mm: 7,9 kN
d=15,6 mm: 9,9 kN
d=6,0 mm: 11 kN
d=7,0 mm: 13 kN
d=28,0 mm: 17 kN
d=10,0 mm: 28 kN
d=12,0 mm: 38 kN

Varillas roscadas fabricadas en acero al carbono o d=16,0 mm: 63 kN

acero inoxidable

Tornillos fabricados en acero inoxidable d=3,0 mm: 2,1 kN
d=3,5mm: 2,9 kN
d=4,0 mm: 3,8 kN
d=4,5mm o 4,6 mm: 4,2 kN
d=5,0mmo 5,2 mm: 4.9 kN
d=5,6 mm: 6,2 kN
d=6,0 mm: 7,1 kKN
d=7,0 mm: 10 kN
d=28,0 mm: 13 kN
d=10,0 mm: 20 kN
d=12,0 mm: 28 kN

Momento de insercion Relacion de la fuerza de torsion caracteristica con respecto
al momento de insercion medio: fmr,k / R mean= 1,5

Fuerza de torsion Valor caracteristico fwr,k: 0.65 Nm

Tornillos fabricados en acero al carbono d=2,5mm: ’1 3 Nm
d=3,0 mm: 2’0 Nm
d=3,5mm: 3’0 Nm
d=4,0 mm: 4’0 Nm
d=4,5mm o 4,6 mm: 6’0 Nm
d=5,0 mm: 8’0 Nm
d=5,6 mm: 10:5 Nm
d=6,0 mm: 142 Nm
d=7,0 mm: 71 Nm
d= 8,0 mm: 40 Nm
d=10,0 mm: 70 Nm
d=12,0 mm:

Tornillos fabricados en acero inoxidable d=3,0 mm: 1,0 Nm
d=3,5mm: 1,7 Nm
d=4,0 mm: 2,4 Nm
d=4,5mm o 4,6 mm: 3,2 Nm
d=5,0 mm o 5,2 mm: 4,6 Nm
d=15,6 mm: 5,6 Nm
d=6,0 mm: 7,0 Nm
d=7,0 mm: 8,7 Nm
d=28,0 mm: 17 Nm
d=10 mm: 28 Nm

d=12 mm: 54 Nm



Péagina 6 de 101 de la Evaluacion Técnica Europea ETA-12/0114 de 12/10/2017

Caracteristica Evaluacion de la caracteristica
3.2 Seguridad en caso de incendio (BWR?2)

Reaccion ante el fuego Los tornillos estan fabricados en acero clasificado como cla-
se de rendimiento A1 de la caracteristica de reaccion ante el
fuego de conformidad con las disposiciones del Reglamento
Delegado de la Comision 2016/364 y la Decision 96/603/CE
de las Comunidades Europeas, modificada por la Decision
2000/605/CE.

3.3 Higiene, salud y medioambiente (BWR3)
Influencia en la calidad del aire El producto no contiene ni emite sustancias peligrosas espe-
cificadas en TR 034, con fecha de octubre de 2015 *
3.4 Seguridad de uso (BWR4) Véanse los aspectos cubiertos por BWR1
3.7 Uso sostenible de los recursos naturales (BWR?7) Sin evaluacion de rendimiento
3.8 Aspectos generales relacionados con el Los tornillos han presentado una durabilidad y servicio satis-

rendimiento del producto

Identificacion

factorios cuando se utilizan en estructuras de madera y con
las especies madereras descritas en el Eurocddigo 5 y cum-
plen con las condiciones definidas por las clases de calidad
de servicio 1, 2 y 3.

Véase el anexo A

*) Véase la informacion adicional de las secciones 3.9-3.12.

**) Ademas de la clausulas especificas relativas a sustancias peligrosas incluidas en esta Evaluacion Técnica Europea, puede haber otros requisitos aplicables a los
productos que entran en este ambito de aplicacion (por ejemplo, las disposiciones legales, reglamentarias y administrativas nacionales y europeas transpuestas). Con
la finalidad de cumplir las disposiciones del Reglamento en materia de productos de construccion, estos requisitos también deben cumplirse como, cuando y donde

sean de aplicacion.
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3.9 Resistencia mecanica y estabilidad

La capacidad de carga de los tornillos SPAX es aplicable a
los materiales a base de madera mencionados en el parrafo
1, si bien de ahora en adelante se usara el término madera.

La caracteristica de capacidad de carga lateral y la caracteri-
stica de capacidad de arranque axial de los tornillos SPAX o
de las varillas roscadas deben emplearse en disefios de acu-
erdo con el Eurocédigo 5 o un cédigo nacional apropiado.

La longitud del punto de penetracion lateral debe ser de
(> 4-d, donde, d, es el didmetro de rosca externo del tor-
nillo o varilla roscados. Para fijar el material de aislamiento
térmico en la parte superior de los cabrios, la penetracion de
la punta debe de ser como minimo de 40 mm, € > 40 mm.

Las Evaluaciones Técnicas Europeas para elementos estruc-
turales o paneles a base de madera deben aplicarse.

Las reducciones en el area transversal causadas por los tor-
nillos o varillas roscadas SPAX con un didmetro de 10 mm
o mas deben tenerse en cuenta en la comprobacion de la
fuerza de los elementos, tanto en su area de tension como
de compresion.

Para tornillos en agujeros perforados previamente, el dia-
metro del agujero deberia tenerse en cuenta en la comprob-
acion de la fuerza del elemento; para tornillos introducidos
sin perforacion previa, deberia tenerse en cuenta el didmetro
interior de la rosca.

Capacidad de carga lateral

La caracteristica de la capacidad de carga lateral de los tor-
nillos o varillas roscadas SPAX debe calcularse de confor-
midad con la norma EN 1995-1-1 (Eurocédigo 5) usando el
diametro de rosca exterior (d) como didametro nominal del
tornillo. Debe tenerse en cuenta el efecto de aumento de la
capacidad de carga (rope effect).

La caracteristica del momento de cedencia o deformacion
debe calcularse como sigue:

Tornillos SPAX de 2,5 mm <d < 12,0 mm
fabricados en acero al carbono:

M  =0,15-600 - d*>* [Nmm]
Y

Varillas roscadas SPAX:

M = 140000 [Nmm]
Y

Tornillos SPAX de 3,0 mm <d < 12,0 mm

fabricados en acero inoxidable:

M  =0,15-400 - d*>* [Nmm]
Y

siendo,
d Diametro exterior de la rosca [mm]
(d, en los dibujos del anexo)

La fuerza de insercion para tornillos en agujeros no perfo-
rados previamente dispuesta en un angulo entre el eje del
tornillo y la direccion de la fibra, 0° < o < 90° es:

0,082 - p, - d3

= N/ 2
M5 cos? o+ sin a [N/mm’]
para tornillos en agujeros perforados previamente:
0,082 - p, - (1-0,01-d
= P ) [N/mm?]

2,5 - cos?a+sin’a
para varillas roscadas en agujeros perforados previamente:
£ - 0,082 - p, - (1-0,01-d)

[N/mm?]
e (2,5 - cos’ a + sin? a> ( k,, - sin® € + cos® € >

siendo,
p, Densidad caracteristica de la madera [kg/m’];
d Diametro exterior de la rosca [mm];
o Angulo entre el eje del tornillo y la direccion de la
fibra;

¢ angulo entre la fuerza y la direccion de la fibra;

o conforme a la ecuacion (8.33) en EN 1995-1-1.
La fuerza de insercion para tornillos dispuestos en paralelo
al plano de la madera contralaminada, independientemente
del angulo entre el eje del tornillo y la direccion de la fibra,
0° <0 <90°, se debe calcular como sigue:

£, =20-d® [N/mm?]
a menos que se especifique de otro modo en la especifi-
cacion técnica (ETA o hEN) para madera contralaminada.

siendo,
d Diametro exterior de la rosca [mm]
(d, en los dibujos del anexo)

La fuerza de insercion para tornillos o varillas roscadas en
la superficie plana de la madera contralaminada deberia ad-
optarse como para madera maciza basada en la densidad
caracteristica de la capa externa. Si procede, también debe
valorarse el angulo entre la fuerza y la direccion de la fibra
de la capa externa.

La direccion de la fuerza lateral debe ser perpendicular al
eje del tornillo y paralela a la superficie plana de la madera
contralaminada.

Para tornillos con carga lateral deben aplicarse las normas
para uniones con multiples medios de fijacion en EN 1995-
1-1, 8.3.1.1 (8).
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Capacidad de arranque axial

La capacidad de arranque axial caracteristica de tornillos y
varillas roscadas SPAX a un angulo de 15° < a <90° respec-
to a las fibra en madera maciza (madera blanda y dura con
una densidad caracteristica maxima de 730 kg/m?), madera
laminada encolada y madera contralaminada o a un angulo
de 30° < a < 90° de las fibras en madera laminada encha-
pada (madera blanda y dura con una densidad caracteristica
maxima de 750 kg/m*) debe calcularse de acuerdo con la
norma EN 1995-1-1:2008 a partir de:

0,8

F _ nef. fax,k ’ d .Eef pk N
aaRk 12 cos?o + sinfa | 350 (N]

siendo,

F Capacidad de arranque caracteristica del tornillo a

ax,o,Rk
un angulo a respecto a la fibra de la madera [N]

n Numero efectivo de tornillos de acuerdo con la
norma EN 1995-1-1:2008

Parametro de arranque caracteristico
25mm<d<6,0mm: f = 14,0 N/mm’

ax,k

6,0 mm<d<8,0mm: £, =12,0 N/mm’
d=10,0 mm: f =115 N/mm?
d=12,0 mm: f =110 N/mm?
d=16,0 mm: f =100 N/mm?

d Didmetro exterior de rosca [mm]
(d, en los dibujos del anexo)

C, Longitud de penetracion de la parte roscada de
conformidad con EN 1995-1-1 [mm]; para la rosca
bajo la cabeza incluida la longitud de la cabeza

o Angulo entre la fibra y el eje del tornillo
Py Densidad caracteristica [kg/m?]

Con respecto a los tornillos que atraviesan tableros cont-
ralaminados, se debe tener proporcionalmente en cuenta las
distintas capas de madera que atraviesan.

La capacidad de arranque axial viene determinada por la ca-
pacidad de extraccion de la cabeza y la capacidad de com-
presion o traccion del tornillo o varilla roscada.

Con respecto a los tornillos y varillas roscadas SPAX, la ca-
pacidad de arranque de la rosca que esta dentro del miembro
con la cabeza debe tenerse en cuenta en lugar de la capaci-
dad de extraccion de la cabeza.

Para tornillos con carga axial en tension donde la fuerza ex-
terna es paralela a los ejes de los tornillos, deben aplicarse
las normas de EN 1995-1-1, 8.7.2 (8).

Para tornillos inclinados en uniones en cortante acero/ma-
dera o madera/madera en las que los tornillos se encuentren
en un angulo de 30° < a < 60° entre el plano de corte y el
eje del tornillo, el numero efectivo de tornillos nef deberia
determinarse como se indica a continuacion:

Para una fila de n tornillos en paralelo a la carga, la capaci-
dad de carga deberia calcularse utilizando el numero efecti-
vo de pasadores n_; donde

n_ = max {n”; 0,9-n}

yn es el nimero de tornillos inclinados en una fila. Si se
utilizan pares cruzados de tornillos en uniones made-
ra/madera, n es el nimero de pares cruzados de tornil-
los en una fila.

Observacion: Para tornillos como refuerzo a la compresion
o tornillos inclinados como pasadores en vigas
o columnas unidas mecanicamente o para fijar
material de aislamiento térmico, n =n.

Capacidad de extraccion de la cabeza
La capacidad de extracciéon de los tornillos o varillas

roscadas SPAX debe calcularse de conformidad con la nor-
ma EN 1995-1-1:2008 a partir de:

ax,o,Rk

{ fax,k ’ d .Eef
max

o, o8
«
k- fhead,k. d2h} 0| | [N]

1,2 - cos’a + sin*a ; 350

Donde:

F .  Capacidad de extraccion caracteristica de la cabe-
za de la unién en un angulo a > 30° respecto a las
fibras [N]

n, Numero efectivo de tornillos de acuerdo con la
norma EN 1995-1-1:2008
Para tornillos inclinados:
n, = max{nov9 ;09 - n}
(ver capacidad de arranque axial)

k, Factor que tiene en cuenta el grosor del elemento
lateral de la cabeza (t,)
k =1parat/d <3
k =13 parat/d >3

f o Parametro de extraccion de la cabeza [N/mm?]

d, Diametro de la cabeza del tornillo o arandela [mm)].
El didmetro exterior de las cabezas o arandelas
d, > 32 mm tnicamente debe tenerse en cuenta con
un didmetro nominal de 32 mm.

P, Densidad caracteristica [kg/m?®], para paneles a

base de madera p, = 380 kg/m’

El parametro de extraccion de la cabeza caracteristico para
tornillos SPAX con cabeza avellanada o hexagonal sin brida
en uniones con madera y en uniones con paneles a base de
madera de mas de 20 mm de espesor es:

d, <16 mm: f o= 27,0 —d [N/mm?]

head,k

16 mm<d <32 mm: f, =11,0-0,2-(d, - 16) [N/mm?]
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El parametro de extraccion caracteristico para tornillos
SPAX con cabeza de arandela, cabeza plana, cabeza hexa-
gonal con arandela o cabeza avellanada con arandela o con
segunda rosca bajo la cabeza en uniones con madera y en
uniones con paneles a base de madera de mas de 20 mm de
espesor es:

d, <16 mm: £ o = 29,0 - d, [N/mm?]
l6mm<d <22mm: f_, = 13,0 [N/mm’]

22mm<d <32mm: f_,, =16,0-0,5"(d, - 16) [N/mm’]

siendo,
d,  didmetro de la cabeza o de la arandela [mm]
El parametro de extraccion caracteristico para tornillos en
uniones con paneles a base de madera de 12 mm a 20 mm
de espesor es:

— 2
f o = 8 N/mm
Tornillos en uniones con paneles a base de madera de
12 mm de espesor (espesor minimo de los paneles a base de
madera de 1,2 - d, siendo d el didmetro de rosca exterior):
f . =8N/mm?

head,k
limitado a F Rk 400 N

R
Para tornillos parcialmente roscados con vastago debajo de
la cabeza, el diametro de la cabeza o de la arandela debe ser
igual o mayor a 1,8 d, donde ds es el diametro del vastago
o varilla. De lo contrario, la capacidad de extraccion de la
cabezaes F_ . = 0 para tornillos con un vastago debajo de
la cabeza.

o,R

Los paneles a base de madera deben contar con un espesor
minimo de conformidad con la clausula 2.1.

En uniones madera-acero, la capacidad de extraccion de la
cabeza no prevalece.

Capacidad de traccion

La capacidad de traccion caracteristica f_  de los tornil-
los SPAX fabricados en acero al carbono o de las varillas
roscadas fabricadas en acero al carbono o acero inoxidable
es:

d=2,5mm: 1,8 kKN
d=3,0 mm: 2,6 kN
d=3,5mm: 3,8 kN
d=4,0 mm: 5,0 kN
d=4,5mm o 4,6 mm: 6,4 kN
d=5,0 mm: 7.9 kN
d=5,6 mm: 9,9 kN
d=6,0 mm: 11 kN
d=7,0 mm: 13 kN
d=28,0 mm: 17 kN
d=10,0 mm: 28 kN
d=12,0 mm: 38 kN
Varillas roscadas d = 16 mm: 63 kN

La capacidad de traccion caracteristica f |, de los tornillos
SPAX fabricados en acero inoxidable es:

d=3,0 mm: 2,1 kN
d=3,5mm: 2.9 kN
d=4,0 mm: 3,8 kN
d=4,5mm o 4,6 mm: 42 kN
d=5,0mmo 5,2 mm: 4,9 kN
d=5,6 mm: 6,2 kN
d=6,0 mm: 7,1 kN
d=7,0 mm: 10 kN
d=28,0 mm: 13 kN
d=10,0 mm: 20 kN
d=12,0 mm: 28 kN

La resistencia a la rotura por extraccion de la cabeza del
tornillo es superior a la capacidad de traccion del tornillo.

Capacidad de compresion

La capacidad de compresion del diseio F_ , , de los tornillos
y varillas roscados SPAX insertados en toda su longitud de
rosca en la madera, se debe calcular a partir de:

f -d-C,

. ax,d ef

F =min ——
axRd 1,2 - cos’a + sin*a

0,8
Py

X Kc ’ Npl,k [N]
350 )7 vw

siendo,

1 para zkf 0,2
1 para A, >0,2

C | kVeen

k=05-[1+049-( —02)+2 |

La relacion de esbeltez relativa debe calcularse a partir de:

Xk = Npl,k
Nki,k
siendo,
di
Ny, =T Sf, [N]

el valor caracteristico de la capacidad axial en caso de anali-
zar la plasticidad de la seccion transversal de la rosca interna

Resistencia a la fluencia
f = 1000 [N/mm?]
para tornillos SPAX fabricados en acero al carbono
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f =500 [N/mm?]
para tornillos y varillas roscadas SPAX fabricados en
acero inoxidable

Carga de pandeo elastica ideal:

N =4/c E I [N]

kik h s s
+0,5
180 °

para tornillos en madera contralaminada rige la combina-
cién menos favorable de oy p,;

Fundacion elastica del tornillo:

[N/mm?]

¢,=(0,19+0,012-d) - p, (

Moédulo de elasticidad:

E =210000 [N/mm?]
p, = densidad caracteristica [kg/m?]
Segundo momento de inercia:

I= W -df [mm*]
d, = diametro interior de la rosca [mm]

(d, en los dibujos del anexo)
o = angulo entre la fibra y el eje del tornillo

Observacion: al determinar los valores de disefio de la ca-
pacidad de compresion es necesario considerar que el valor
f , debe calcularse usando los valores k_ vy v, para made-
ra de conformidad con la norma EN 1995, mientras que el
valor N o se calcula usando el v,,, para acero de conformi-
dad con la norma EN 1993.

Tornillos o varillas roscadas con carga combinada
lateral y axial

Para uniones sometidas a una combinacion de carga axial y
lateral, se debe cumplir la expresion siguiente:

2 2
Fax,Ed 1:la,Ed
F * F =1
ax,Rd la,Rd
siendo,

wpa Carga de disefo axial del tornillo o varilla roscada
F .. cargade disefio lateral del tornillo o varilla roscada
disefio de la capacidad de carga de un tornillo o
varilla roscados cargados axialmente
F disefio de la capacidad de carga de un tornillo o

la,Rd
varilla roscados cargados lateralmente

ax,Rd

Moddulo de deslizamiento

El modulo de deslizamiento axial (K ) de un tornillo para el
estado limite de servicio deberia considerarse independien-
temente del angulo a respecto a la fibra como:

C=K_=25-d-C, [N/mm]

siendo,

d Diametro exterior de la rosca [mm]

€ Longitud de penetracion en el elemento estructural [mm]
Refuerzo a la compresion

Véase el anexo C.

Refuerzo a la traccion
Véase el anexo D.

Refuerzo a cortante
Véase el anexo E.

Material de aislamiento térmico sobre los cabrios
Véase el anexo F.

3.10 Aspectos relativos al funcionamiento

3.10.1 Proteccion contra la corrosion en clases de servicio
1, 2 y 3. Los tornillos y varillas roscadas SPAX se fabrican
en acero al carbono. Presentan un acabado en laton, bronce
niquelado o electrogalvanizado y, por ejemplo, cromados en
azul o amarillo con una capa de zinc de 4 a 16 um de grosor
o un revestimiento de zinc lamelar de 10 a 20 um de grosor.
Los tornillos fabricados en acero inoxidable utilizan acero
de los nuimeros 1.4016, 1.4062, 1.4401, 1.4567, 1.4578,
1.4529 y 1.4539.

3.11 Aspectos generales relacionados con el uso
previsto del producto

Los tornillos o varillas roscadas se fabrican de acuerdo con
las disposiciones de la Evaluacion Técnica Europea median-
te el proceso de fabricacion automatizado, como se identi-
fico durante la inspeccion de la planta por parte de la entidad
aprobadora expedidora de la ETA y el organismo autorizado
y establecida en la documentacion técnica.

La instalacion debe realizarse de acuerdo con el Eurocodigo
5 o un codigo nacional apropiado, a menos que se especi-
fique de otro modo a continuacion. Para la instalacion deben
tenerse en cuenta las instrucciones de SPAX International
GmbH & Co. KG.

Los tornillos y varillas roscadas se utilizan para uniones ent-
re elementos de carga en madera maciza (madera blanda),
de madera laminada encolada (madera blanda), de madera
contralaminada (diametro minimo d = 6,0 mm) y madera
laminada enchapada asi como elementos encolados simila-
res, paneles de madera o elementos de acero. Los tornillos
también se utilizan para uniones en elementos de carga de
madera maciza (madera dura) o madera laminada encolada
(madera dura).

Los tornillos o varillas roscadas pueden utilizarse para unio-
nes en estructuras de carga en madera con elementos estruc-
turales de conformidad con una Evaluacion Técnica Europea
si conforme a la Evaluacion.

Técnica Europea del elemento estructural se permite una
union en estructuras de carga en madera con tornillos segin
una Evaluacion Técnica Europea.
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Los tornillos totalmente roscados o varillas roscadas SPAX
también se emplean como refuerzos compresivos o tensores
perpendiculares a la fibra 0 a modo de refuerzo cortante en
elementos de madera blanda.

Es mas, los tornillos con didmetros entre 6 mm y 12 mm
también pueden utilizarse para fijar material aislante térmi-
co en la parte superior de cabrios.

Para uniones en estructuras de carga en madera, deben utili-
zarse como minimo dos tornillos o varillas roscadas. Esto no
se aplica para refuerzos u otras aplicaciones especificadas
en los anexos nacionales a EN 1995-1-1.

La profundidad de penetracion minima en elementos est-
ructurales de madera maciza, encolada o contralaminada es
4-d.

Paneles a base de madera y placas de acero sélo deberian
colocarse en el lado de la cabeza del tornillo. El grosor mi-
nimo de los paneles a base de madera deberia ser de 1,2-d.

Ademas, el espesor minimo para los siguientes paneles a
base de madera deberia ser:

* Paneles de madera contrachapada, paneles de fibra: 6 mm

* Paneles de madera prensada, tableros de virutas orien-
tadas (OSB), paneles de madera prensada con cemento:
8 mm

» Paneles de madera maciza: 12 mm

Para elementos estructurales conforme a Evaluaciones
Técnicas Europeas, deben tenerse en cuenta los términos de
dichas evaluaciones.

Si se utilizan tornillos con un didmetro exterior de rosca de
d > 8 mm en estructuras de carga en madera, la madera ma-
ciza o laminada encolada, la madera laminada enchapada,
asi como elementos encolados similares, deben ser de picea,
pino o abeto. Esto no se aplica a tornillos o varillas roscadas
en agujeros perforados previamente.

Los tornillos deben introducirse en la madera blanda sin
perforacion previa o después de realizar la perforacion pre-
via. Los tornillos deben introducirse en madera dura con una
densidad caracteristica maxima de 750 kg/m? y las varillas
roscadas en madera blanda con perforacion previa. Los dia-
metros de los agujeros perforados son:

Di4metro exterior Didmetro del agujero perforado
de rosca Madera blanda Madera dura
4.0 2,5 3,0
4.5 3,0 3,0
4,6 3,0 3,0
5,0 3,0 3,5
5,2 3,0 3,5
5,6 3,0 4,0
6,0 4,0 4,0
7,0 4,0 5,0
8,0 5,0 6,0
10,0 6,0 7,0
12,0 7,0 8,0
16,0 13,0 -

El diametro del agujero previamente perforado en elemen-
tos de acero debe ser adecuado.

Para introducir los tornillos solo debe utilizarse el equipo
indicado por SPAX GmbH & Co. KG.

En uniones con tornillos con cabeza avellanada conforme al
anexo A, la cabeza debe estar al mismo nivel que la super-
ficie del elemento estructural unido. No esta permitido un
avellanado mas profundo.

A menos que se especifique de otro modo, el espesor mini-
mo para elementos estructurales sin perforacion previa es de
t = 24 mm para tornillos con un didmetro exterior de rosca
d <8 mm, t = 30 mm para tornillos con un didmetro exterior
de rosca d = 8 mm, t =40 mm para tornillos con un didmetro
exterior de rosca d = 10 mm y t = 80 mm para tornillos con
un diametro exterior de rosca d = 12 mm.

Las distancias minimas desde los extremos con carga o sin
carga deben ser 15-d para tornillos en agujeros no perfo-
rados previamente con didmetro exterior de rosca d > 8 mm
y espesor de la madera t < 5-d.

Las distancias minimas desde el canto sin carga en perpen-
dicular a la fibra pueden reducirse a 3-d, también para espe-
sor de madera t < 5-d, si la separacion paralela a la fibray la
distancia al extremo es al menos de 25-d.

Para elementos de abeto de Douglas, las separaciones y di-
stancias minimas paralelas a la fibra deben incrementarse
en 50%.

Para elementos estructurales de madera, las distancias y se-
paraciones minimas para tornillos en agujeros perforados
previamente se indican en la norma EN 1995-1-1:2008
(Eurocédigo 5), clausula 8.3.1.2 y tabla 8.2, asi como para
clavos en agujeros perforados previamente. Estas distancias
y separaciones minimas se aplican también para tornillos
SPAX con punta CUT o 4CUT en agujeros no perforados
previamente. Aqui debe tenerse en cuenta el didmetro ex-
terior de la rosca d. Para tornillos SPAX con punta CUT o
4CUT en agujeros no perforados previamente, deben cum-
plirse las siguientes condiciones:

* a >5d
© a, >12d
© a,>12d
 Seccion transversal minima > 40 d?
» Tornillos con punta CUT:
t . =max{5-d;20 mm}
t. =74d
* Tornillos con punta 4CUT:
t . =max{6-d;20 mm}
t. =74d

parad <6 mm
parad > 8 mm

parad <6 mm
parad > 8 mm
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Para tornillos SPAX que no cumplan las condiciones arriba
mencionadas o para tornillos en madera laminada enchapa-
da, las separaciones y distancias minimas se indican en la
norma EN 1995-1-1:2008, clausula 8.3.1.2 y tabla 8.2, asi
como para clavos en agujeros no perforados previamente.

Alternativamente, las distancias y separaciones minimas
para tornillos SPAX con carga exclusivamente axial y punta
CUT 04CUT o con d < 8 mm en agujeros no perforados pre-
viamente en elementos de madera maciza, madera laminada
encolada o productos encolados similares con un espesor
minimo t = 12-d pueden tomarse como:

Separacion a, paralela a la fibra a,=5-d
Separacion a, perpendicular a la fibra a,=5-d
Distancia a, . desde el centro de la parte del tornillo

en la madera hasta el corte transversal a, =5-d

3,c
Distancia a, desde el centro de la parte del tormllo
en la madera hasta el canto =4-d

Distancia a, desde el centro de la parte del tormllo
en la madera hasta el canto, s6lo para tornillos
con punta CUT o0 4CUT

La separacion a, perpendicular a la fibra puede reducirse de
5-da2,5-d, si se cumple la condicién a -a, > 25-d%.

Alternativamente, las distancias y separaciones minimas
para tornillos SPAX de carga exclusivamente axial en ma-
dera laminada enchapada (madera blanda) con un espesor
minimo de t = 6-d pueden tomarse como:

Separacion a, paralela a la fibra a=5-d
Separacion a, perpendicular a la fibra a,=5-d
Distancia a, A desde el centro de la parte del tornillo

en la madera hasta el corte transversal a, =5-d

3.c
Distancia a, . desde el centro de la parte del tornillo
en la madera hasta el canto a, =3-d

La separacion a, perpendicular a la fibra puede reducirse de
5-da2,5d, si se cumple la condicién a -a, > 25-d*.

A menos que se indique de otro modo en la especificacion
técnica (ETA o hEN) de madera contralaminada, las distan-
cias y separaciones minimas para tornillos en la superficie
plana de elementos de madera contralaminada con un espe-
sor minimo t. . = 10-d deben tomarse como (ver anexo B):

Separacion a, paralela a la fibra
Separacion a, perpendicular a la fibra a,=25-d

Distancia a, _desde el centro de la parte
del tornlllo en la madera hasta el corte
transversal sin carga a, =6-d

Distancia a,  desde el centro de la parte
del tornlllo en la madera hasta el corte
transversal con carga a, =6-d

Distancia a,  desde el centro de la parte

del tornlllo en la madera hasta el canto

sin carga a, =25-d
Distancia a,, desde el centro de la parte

del tormllo en la madera hasta el canto

con carga a, =6-d

A menos que se indique de otro modo en la especificacion
técnica (ETA o hEN) de madera contralaminada, las sepa-
raciones y distancias minimas para tornillos en la superficie
del canto de elementos de madera contralaminada con un
espesor minimo t. . = 10-d y una profundidad minima de
penetracion perpendicular a la superficie del canto de 10-d
debe tomarse como (ver anexo B):

Separacion a, paralela al plano de la
madera contralaminada a=10-d

Separacion a, perpendicular al plano de la
madera contralaminada a,=4-d

Distancia a, _ desde el centro de la parte
del tornlllo en la madera hasta el extremo
sin carga

Distancia a,  desde el centro de la parte
del tornlllo en la madera hasta el extremo
con carga

Distancia a, desde el centro de la parte
del tormllo en la madera hasta el canto
sin carga

Distancia a,, desde el centro de la parte
del tornlllo en la madera hasta el canto
con carga

Para tornillos SPAX o varillas roscadas en agujeros perfo-
rados previamente no se aplican los requisitos anteriores
para el espesor minimo.

Para pares de tornillos cruzados, la separacion minima entre
tornillos cruzados se indica en el anexo B.

Las distancias y separaciones minimas para tornillos SPAX
en vigas unidas mecanicamente se indican en el anexo B.
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4  Evaluacion y verificacion de la constancia
en el rendimiento (EVCR)

4.1 Sistema de EVCR

De conformidad con la Decisién 97/176/CE de la Comision
Europea, modificada segun corresponda, los sistemas de
evaluacion y verificacion de la constancia en el rendimiento
(véase anexo V del Reglamento n.° 305/2011 de la UE) son 3.

5  Detalles técnicos necesarios para la
implementacion del sistema de EVCR
segun lo previsto en el DEE aplicable

Los detalles técnicos necesarios para la implementacion del

sistema de EVCR estan establecidos en el plan de control
depositado en ETA-Danmark antes del marcado CE.

Expedido en Copenhague por

Thomas Bruun
Director ejecutivo de ETA-Danmark
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S1.1 Traduccion de los términos técnicos para el anexo A

Graficos, designacion y especificacion de material de tornillos SPAX

english espanol

1 (Encabezado)

Self-drilling screw with full and partial thread

Tornillo autoperforante con rosca completa y parcial

Self-drilling screw with double thread

Tornillo autoperforante con doble rosca

Self-drilling screw with full thread

Tornillo autoperforante con rosca completa

Full- thread, self-drilling screw

Tornillo autoperforante, rosca completa

Washer for screws with countersunk and
raised countersunk head

Arandela para tornillos con cabeza avellanada y cabeza de gota
de sebo

Threaded rod with full thread

Varilla roscada con rosca completa

Self-tapping screw with CUT-point

Tornillo autorroscante con punta CUT

Self-tapping cylindric head screw
with fixing thread

Tornillo autorroscante de cabeza cilindrica con rosca de
fijacion

Self-tapping flat countersunk head screw with CUT-point

Tornillo autorroscante de cabeza avellanada con punta CUT

Self-tapping flat countersunk head screw
with fixing thread

Tornillo autorroscante de cabeza avellanada con rosca de
fijacion

Self-tapping raised countersunk head screw with fixing thread

Tornillo autorroscante de cabeza de gota de sebo con rosca de
fijacion

Self-tapping cylindric head screw
with fixing thread

Tornillo autorroscante de cabeza cilindrica con rosca de
fijacion

Self-tapping raised countersunk head screw with CUT-point

Tornillo autorroscante de cabeza de gota de sebo con punta
CUT

Flat countersunk head

Tornillo de cabeza avellanada

Washer head Cabeza con arandela
Raised countersunk head Cabeza de gota de sebo
Pan head Cabeza redonda

Countersunk head with cutting ribs

Cabeza avellanada con nervios de fresado

Countersunk with head hole

Avellanado con agujero en la cabeza

Hex. head with/without flange

Cabeza hex. con/sin union

Washer

Arandela

Material: cold rolled wire according to
SPAX - Factory Standard

Material: alambre laminado en frio conforme a
SPAX — Estandar de fabrica

Screws of high carbon steel

Tornillos con alto contenido de acero al carbono

Stainless steel screws

Tornillos de acero inoxidable

Material: machining steel Dimensions in mm

Material: acero para constucciones mecanicas, dimensiones
en mm

Material: Steel or Stainless steel

Material: Acero o acero inoxidable

Stainless steel

Acero inoxidable

Steel

Acero




S1.1 Traduccion de los términos técnicos para el anexo A

Graficos, designacion y especificacion de material de tornillos SPAX

english espaiiol

2 (Area de graficos)

Manufacturer's trade mark®

Marca comercial del fabricante O

Manufacturer's trade mark "SPAX"

Marca comercial del fabricante "SPAX"

Manufacturer's trade mark O or "SPAX"

Marca comercial del fabricante O o "SPAX"

Manufacturer’s trade mark T-STAR plus T10

Marca comercial del fabricante T-STAR plus T10

Cross recess Type Z

Ranura en cruz tipo Z

Design with hexagon head

Disefio con cabeza hexagonal

Design without head

ADiseflo sin cabeza

Cross section A - B

Seccion transversal A - B

4CUT-point: Square point in core

Punta 4CUT: Punta cuadrada en el ntcleo

Optional with and without ribs

Opcional con o sin nervios

Optional with or without ribs or Multihead

Opcional con o sin nervios o cabeza multiple

Cutting ribs

Nervios de fresado

Head-end thread corresponds of the point thread geometry

La rosca del extremo de la cabeza corresponde con la
geometria de la rosca de la punta

A: alternatively with CUT-point

A: Alternativamente con punta CUT

C: alternatively with 4CUT-cutter*

C: Alternativamente con cuter 4CUT*

D: 4CUT-point

D: Punta 4CUT

alternativ head geometry

Geometria de cabeza alternativa

Screw adapter available as accessory

Adaptador de tornillo disponible como accesorio

Screw with CUT-point

Tornillo con punta CUT

Square Point in core

Punta cuadrada en el ntcleo




S1.1 Traduccion de los términos técnicos para el anexo A (continuacion)

english espaiiol

3 (Dimensiones)

Nominal diameter

Diametro nominal

Type of Head

Tipo de cabeza

dl - thread size

dl - tamafo de la rosca

permissible tolerance

Tolerancia admisible

Tolerance

Tolerancia

SW - wrench size/width across flat

SW — tamafio/ancho de la llave a través de plano

Dc - flange diameter

Dc - diametro de la unién

dk - head diameter

dk - diametro de la cabeza

dk1 - contersink diameter

dk1 - diametro del avellanado

db - hole diameter

db - didmetro del agujero

d2 - core diameter

d2 - diametro del nucleo

ds, ds1, ds2 - shank diameter

ds, dsl, ds2 - diametro del vastago

k - head height max.

k - altura max. de la cabeza

p - thread pitch

p - paso de la rosca

4 (Dimensiones)

Nom.dim.

Dim.nom.

Standard thread lengths
( full thread = 1gV / partial thread = 1gT )

Longitudes estandar de la rosca
( rosca completa = 1gV / rosca parcial = 1gT )

Thread-free length X

Longitud sin rosca X

permissible tolerance of screw length

Tolerancia admisible de longitud de tornillo

to

hasta

5 (Pie de pagina)

Screws of @ 6,0 mm with partial thread additionally in lenght
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm

Tornillos de @ 6,0 mm con rosca parcial adicionalmente
en longitud de 180 hasta 300 mm, en pasos de 20 mm,
LgT=68,0 mm

Lenghts over 200 mm to 400 mm in steps of 20 mm

Longitudes por encima de 200 mm hasta 400 mm en pasos de
20 mm

Other thread lengths in the range >4 x d1 to max. standard
length permitted.

Otras longitudes de rosca en el rango >4 x d1 hasta la longitud
estandar max. permitida.

Intermediate lengths on Ls possible

Longitudes intermedias posibles en Ls

Screw lengths Ls up to 600 mm
(Lengths > 400 mm with cut point )

Longitudes de rosca Ls hasta 600 mm
(Longitudes > 400 mm con punta cut)

Screw lengths Ls to 600 mm possible

Longitudes de tornillo Ls posibles hasta 600 mm

Screw lengths Ls up to 600 mm possible (at a nominal diame-
ter of 8,0 mm lengths > 400 mm with CUT-point)

Longitudes de tornillos Ls posibles hasta 600 mm
(a un didmetro nominal de longitudes de 8,0 mm > 400 mm
con punta CUT)

* Design C with 1gT=max. 65,0 mm

* Disefio C con IgT = max. 65,0 mm

= Preferred size

= Tamaiio preferido

Other lengths 100 - 3000 mm possible

Otras longitudes posibles. de 100 a 3000 mm

Other thread lengths (IgT) are acceptable if 1gT >4 x 3,5

Se admiten otras longitudes de rosca (I1gT) si 1gT >4 x 3,5

Length can be changed by cutting the threaded part

La longitud puede modificarse cortando la parte roscada

Annex A54

Anexo A54
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SPAX-S

Flat countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Screws of high carbon steel

Ls Manufacturer’s trade mark
lgv 3 .
l+0°{9° p o 5
! s -
?:1 X 4 {\ ; AAA A &S 5
S - [ H y
o~ L~ vyYyYvyvyvyyy \_>\
) N
k © lgT 4 A Crossrecess  T-STAR or
Type Z T-STAR plus
Optional with and B A: altemati.vely with
wi?hout ribs =i :_ CUT=poliy
S| 8
Nominal diameter 2.5 3,0 3,5 4,0 4,5 5,0 6,0
dl thread size 2,5 3.1 3.5 4.0 4.5 5.0 6,0
permissible tolerance +0,3
dk head diameter 5.1 | 60 | 70 | 8.0 8.8 | 97 | 11,6
permissible tolerance +0.5 +0.6
d2 core diameter 1.7 1,9 2.2 2.5 28 | 32 | 38
permissible tolerance -0,30 +0,15/-0,25 -0,30 +0.3
ds shank diameter 1.8 2,15 2,45 285 | 320 | 355 | 430
permissible tolerance +0,10
k head height max. 1.6 2.1 2,4 2,7 2,9 3.4
P thread pitch 1.3 1.8 2.0 2.2 2.5 3.0
permissible tolerance +0,1xp
T-STAR  size T8 | TIO T15/T20 | T20 |  T25 T30
Cross recess size Type Z 1 2 3
Ls Standard thread lengths ( full thread = gV / partial thread = 1gT )
Nom.dim. min max IgV | 1T | 1oV | 1T | 1oV | 1oT | 1oV | 1T | 1gV | 1T | lgV | 1T | gV | IoT |
12 12,0 135 10,0 — :
15 14.0 15.5 12,0 12,5
16 16,0 17,5 14,0 14,0
20 18,5 205 |17.0]12.0[17.0 16,0 16,0
25 23,5 25,5 22001801220 |180)21,0|18,0|21,0 20,0 20,0
30 28.5 30.5 27,0[18,0]126,0|18.0]250|18,0(250]18,0]250 25.0 24.0
35 33,5 36,0 22,0 131,0 | 23,0 30,0 | 23,0 | 30,0 | 23,0 | 30,0 | 25,0 | 30,0 | 25,0 | 29,0 | 24,0
40 38.5 41,0 22,01 36.0| 23,0 35,0| 23.0] 35,0 23.0] 34.0| 25,0 35,0 | 27.0 | 34.0 | 24.0
45 43,5 46,0 28,0 | 36,0 | 28,0 | 40,0 | 30,0 | 40,0 | 30,0 | 39,0 | 30,0 | 39,0 | 30,0 |38,0 | 29,0
50 48,5 51,0 28,0140,0|32,0|450]32,0]44,0]32,0]44,0/|32,0]43,0/32,0
55 53,5 56,0 36,0 35,0150,0|35,049,0)|37,049,0 | 37,0480 |37,0
60 58.5 61,0 35.0] 50,0 | 35.0] 54.0| 37.0| 54.0 | 37.0| 53.0| 37.0
65 63,5 66,0 40,0 375590420590 41,0580 41,0
70 68,5 71,0 37,51 59,0 42,0] 61,0 | 41,0 61,0 | 41,0
75 | 75 | 760 37,5|  |42061,0 41,0 (61,0 41,0
80 78.5 81,0 37,5 47,0]1 61,0 46,0 | 61,0 | 46,0
90 88,5 91,5 47,0 61,0 61,0
100 | 985 | 1015 | [610] 610
110 | 1085 | 1115 | 1 [690|  |6s0
120 118,5 121,5 69,0 68,0
130 128,0 132,0 68,0
140 | 1380 | 1420 68.0
150 148,0 152,0 68,0
160 158.,0 162,0 68,0

Intermediate lengths on Ls possible

Screws of @6,0 mm with partial thread additionally in lenght
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm

Other thread lengths in the range >4xd1

to max. standard length permitted.
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% SPAX)-S

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Flat countersunk head Screws of high carbon steel
Ls Manufacturer’s trade mark O
, Qv 3
o{s\, % ©
o S' S
&l 2 )
= ~
lgT 2, A Crossrecess  T-STAR or
\ Type Z T-STAR plus
Optional with and i A (a:lltJe{natl_v?ly with
without ribs =~ “eoin
hw) -
S| &
Nominal diameter 7,0
dl thread size 7.0
permissible tolerance +035
dk head diameter 13.1
permissible tolerance +0,65
d2 core diameter 45
permissible tolerance +0,3
ds shank diameter 4,90
permissible tolerance +0,10
k head height max. 3,8
p thread pitch 3.5
permissible tolerance +0.1 xp
T-STAR size T30
Cross recess size Type Z 3
Ls Standard thread lengths ( full thread = IgV / partial thread = 1T )
Nom.dim. min max lgV [ lgT
40 38.5 41,0 33,0
45 43,5 46,0 38,0
50 48.5 51,0 [43,0]330
55 53,5 560 48,0330
60 58.5 61,0 53,0 38,0
65 63,5 | 660 |580(380
70 68.5 71,0 61,0 (43,0
75 73,5 76,0 | 68,0 43,0
80 78,5 81,0 | 68,0]48,0
9w | 885 915 |680|530
100 98,5 101,5 | 68,0[ 58,0
110 | 1085 | 1115 68,0
120 1185 | 1215 | 68,0
130 128,0 132,0 68,0
140 138,0 142,0 68.0
150 | 1480 | 1520 68,0
160 158.0 162,0 68,0
180 178,0 182,0 68,0
200 1980 202.0 63.0
bis
400 397.0 402.0 68,0

Intermediate lengths on Ls possible

Lenghts over 200 mm to 400 mm in steps of 20 mm

Other thread lengths in the range >4xd1
to max. standard length permitted.
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£

SPAX-S

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Washer head Screws of high carbon steel
Ls Manufacturer's trade mark )
lgV*]
L0C B /A
5 ( 4 <~ -
o /
\ ‘.)_ﬁ -8 +1 E .‘6
k g ® g7 2 = Crossrecess  T-STAR or
Type Z T-STAR plus
| A énemauvely with
UT-point
Sls i
Sle
Nominal diameter 3,0 3.5 4,0 4,5 5,0 6,0
dl thread size 3.1 35 4.0 4.5 5.0 6.0
permissible tolerance +0,3
dk headabameten: il B Lo o B8 L 30 1,6 | 136
permissible tolerance +0.5 +0.6 +0,68
dk1 contersink diameter 49 49 | 50 | 54 5,9 6,9
permissible tolerance -0,2
d2 core diameter 1.9 2.2 25 | 2.8 3.2 3.8
permissible tolerance +0,15/-0,25 -0,30 +0.3
ds shank diameter | 215 | 245 1285 | 320 355 4,30
permissible tolerance +0.10
k head hcigqt max. 1.5 1.8 1 2.0 2.2 2.4
b “thread pitch__ I T T - 201 22 1 25 | 3.0
permissible tolerance +0.1 Xp
T -STAR size T10 | T15/T20 | T20 T25 T30
Cross recess size Type Z 2
Ls Standard thread lengths ( full thread = 1gV / partial thread = 12T )
Nom.dim. min max oV | 1T | 1oV | 1oT [ 1gV [ 1oT | 1oV | IoT | 1oV | IoT | 1aV | laT |
15 14,0 15,5 13,0
16 160 175 1501 150 .
20 18,5 20,5 18,0 112,5 (18,0 18,0
25 235 25,5 23.0|18.0123.0|18,0(23,0| 17.0] 22.5 22,0
30 28,5 30,5 28,0 |18,0127,0 |18,0127,5118,0127,5|  127.0| 1270 |
35 33,5 36,0 33,0123,0]132,0(23,0]32,5[23,0]32,5]250]32,0]250]320/240
40 38,5 41,0 36,0 | 23,0 |37,0 | 23,0 137,5|23,0|37,0|250|37,0|27,0]|37,0 | 24,0
45 | 435 | 460 36,0 | 28,0 | 40,0 | 30,0 42,5 [ 30,0 42,0 | 30,0 | 41,0 | 30,0 ] 41,0 | 29,0
50 48,5 51,0 28,0 32,0 | 47,5 |32,5 | 47,0 | 32,5 | 46,0 | 32,0 | 46,0 | 32,0
55 53,5 56,0 36.0 35,01 50,0(35,0]52.0|37,0|51.,0/37.0]51,0|37.0
60 58,5 61,0 35,01 50,0 35,0 57,0 |37,056,0 | 37,0 56,0 | 37,0
65 63,5 66,0 40,0 37.5]159.0[42,0]61.0|41,0]61.0| 41,0
70 68,5 71,0 3751590 | 42,0 61,0 | 41,0 161,0 | 41,0
75 73.5 76,0 37.5 42,01 61,0/ 41.0] 61,0 | 41,0
80 78,5 81,0 37,5 47,0 | 61,0 | 46,0 | 61,0 | 46,0
90 88.5 91,5 47.0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108.5 111,5 1 69,0 68,0
120 118,5 121,5 69,0 68,0
130 128.0 132.0 68,0
140 138,0 142,0 - - 68,0
150 148.0 152.0 68.0
160 158,0 162,0 68,0

Intermediate lengths on Ls possible

Screws of ©6,0 mm with partial thread additionally in lenght
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm

Other thread lengths in the range >4xd1

to max. standard length permitted.
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ES

SPAX-S

Washer head

Self-tapping screw with full and partial thread

Material; cold rolled wire according to SPAX - Factory Standard

Screws of high carbon steel

¢ dk

P

—

¢ dk1

Manufacturer's trade mark O

Crossrecess T-STAR or
Type Z T-STAR plus
| A: alternatively with
CUT-point
=lks
Sle
Norminal diameter 7,0
dl thread size 7.0
permissible tolerance +0,35
dk head diameter 18,0
permissible tolerance +0,9
dk1 contersink diameter 7.8
permissible tolerance -0,30
d2 core diameter 4.5
permissible tolerance +03
ds shank diameter 490
permissible tolerance 0,1
k head height max. 3,7
p thread pitch 35
permissible tolerance +0,1 xp
T -STAR size T30
Cross recess size Type Z 3
Ls Standard thread lengths ( full thread = lgV / partial thread = 1gT )
Nom.dim. min max 1oV | lgT
50 48.5 51,0 46,0 | 33,0
55 53,5 56,0 |51,0]33,0
60 58,5 61,0 56,0 | 38,0
65 63,5 66,0 61,0 |38,0
70 68,5 71,0 61,0 (43,0
75 73.5 76,0 |68,0|43,0
80 78.5 81.0 68,0 | 48,0
90 885 | 915 68,0330
100 985 | 101,5 |68,0]58.0
110 108,5 111,5 68,0
120 1185 | 1215 68,0
130 | 1280 | 1320 68,0
140 138.0 142,0 68,0
150 148,0 152,0 68,0
160 1580 | 1620 68,0
180 178,0 182,0 68,0
200 198.0 202,0 68,0
fo
400 397,0 402,0 68,0

Lenghts over 200 mm to 400 mm in steps of 20 mm

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted.
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3

SPAX-S

Raised countersunk head

Self-tapping screw with full and partial thread

Screws of high carbon steel

Material: cold rolled wire according to SPAX - Factory Standard

9(° +20
o dk

4
°

Ls e Manufacturer's trade mark O
lgV 2
LQe
»V@o P S B
Js|®
J (\ c\ AAA AL I/ :\
i k‘( ; L
| A— VvV VvV VvV \‘\‘<"

Cross recess T-STAR or

+1
k gl TypeZ  T.STAR plus
A : r A: alternatively with
Optonslwith and ﬁﬁm ST o
Bk
Norminal diameter 2.5 3.0 3.5 4,0 4,5 5,0 6,0
dl thread size 25 3.1 3.5 4.0 4.5 5.0 6.0
permissible tolerance +0,3
dk head diameter 5e1 | 60 | 7.0 | 8.0 g8 | 97 | 116
permissible tolerance +0,5 +0.6
d2 core diameter 1,7 1.9 2.2 PR 28 | 32 | 338
permissible tolerance -0,30 +0),15/-0,25 -0.30 +0.3
ds shank diameter 1.8 2,15 2.45 285 1. 3820 . 355 . | 430
permissible tolerance +0.10
k head height max. 1.6 1.8 2,1 2.4 2.7 2.9 3.4
p thread pitch 1.3 1,5 1.8 2,0 2.2 2.5 3.0
permissible tolerance +0,1 xp
T -STAR size TS | TI10 T15/T20 | T20 | T25 T30
Cross recess size Type Z 1 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = 1gT )
Nom.dim. min max IgV | 1T | 1gV | 1gT | 1gV | 1gT | 1gV | 1gT | 1gV | 1gT | 1oV | 1gT | gV | 1gT
12 12,0 13,5 10,0
15 14,0 15.5 12,0 12,5
16 16,0 17,5 14,0 14,0
20 18.5 20.5 17.0( 12,04 17.0] 12.5] 16,0 16,0
25 23,5 25,5 22,0|18,0 (22,0 18,0121,0 |18,0)|21,0 20,0 20,0
30 28,5 30,5 18,01 26,0 18,0]25,0| 18,0 25,0 18,0] 25.0 25,0 24,0
35 33,5 36,0 22,0|31,0 | 23,0130,0 | 23,0 130,01225|30,0|250|30,0 250290
40 38,5 41,0 22,0 36,0 | 23,0] 35,0/ 23,0 35,0]22,5]34.0| 25,0 35,0| 27.0] 34,0 | 24,0
45 43,5 46,0 28,0 | 36,0 | 28,0 | 40,0 | 30,0 | 40,0 | 30,0 | 39,0 | 30,0 | 39,0 | 30,0 | 38,0 | 29,0
50 48,5 51,0 28,01 40,0 32.0] 45,0 32,0|44.0]32,0] 44,0 32,0| 43,0 | 32,0
55 53,5 56,0 36,0 35,0 (50,0 135,0 149,0 37,0 | 49,0 | 37,0 | 48,0 | 37,0
60 58.5 61,0 35,01 50,0 35,0| 54,0|37,0| 54,0 | 37.0| 53,0 | 37.0
65 63,5 66,0 40,0 3751590 | 42,0 59,0 41,0 ]|58,0 | 41,0
70 68,5 71,0 37.5]159,0]142,0|61,0|41.0| 61,0 | 41.0
75 73,5 76,0 37,5 42,0 61,0 | 41,0 |61,0 | 41,0
80 78.5 81,0 37.5 47,01 61,0 | 46,0] 61,0 46,0
90 88,5 91,5 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0 68,0
120 118.5 121,5 69,0 68,0
130 128,0 132,0 68,0
140 138,0 142.0 68.0
150 148,0 152,0 68,0
160 158.0 162.0 68.0

Intermedhate lengths on Ls possible

Screws of @6,0 mm with partial thread additionally in lenght
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm

Other thread lengths in the range >4xd|1
to max. standard length permitted.
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SPAX-S

Raised countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Screws of high carbon steel

Manufacturer's trade mark )
N =
°ls
Sl &
ole #
KR =
NA
Cross recess T-STAR or
TypeZ  T.STAR plus
3 ; A: alternatively with
tional with and A
SiFt)hout rl‘ibs " S CUT-point
|3
Norminal diameter 7,0
dl thread size 7.0
permissible tolerance +0,35
dk head diameter 13,1
permissible tolerance +0,65
d2 core diameter 4.5
permissible tolerance +0,3
ds shank diameter 4,90
permissible tolerance +0,10
k head height max. 3.8
P thread pitch 3.5
permissible tolerance +0,1xp
T-STAR size T30
Cross recess size Type Z 3
Ls Standard thread lengths ( full thread = lgV / partial thread = 1gT )
Nom.dim. min max IgV | IgT
40 38.5 41.0 33,0
45 43,5 46,0 38,0
50 48.5 51,0 43,0 33,0
55 53,5 56,0 |48,0|33,0
60 58.5 61,0 53.0(38.0
65 63,5 66,0 58,0 | 38,0
70 68.5 71.0 61,0 | 43,0
75 73,5 76,0 |68,0 | 43,0
80 78.5 81.0 68.0 | 48.0
90 88,5 91,5 68,0 | 53,0
100 98.5 101.5 |68.0]58.0
110 108,5 111,5 68,0
120 118.5 121.5 68.0
130 128,0 132,0 68,0
140 138,0 142,0 68,0
150 148,0 152,0 68,0
160 158.0 162.0 68,0
180 178,0 182,0 68,0
200 198.0 202.0 68.0
to
400 3970 402,0 68,0

Lenghts over 200 mm to 400 mm in steps of 20 mm

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl
to max. standard length permitted.
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SPAX)-S

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - FFactory Standard

Pan head Screws of high carbon steel
Ls Manufacturer’s trade mark )
lgV
)vx‘*mm P SIBS
de
é I AA AAA ‘ A I :}
L~ ~ VvV VvV VTV <=y
=] \A
k s lgT 43 Cross recess  T-STAR or
Type Z T-STAR plus
u A: alternatively with
- CUT-point
Sls
Sle
Nominal diameter Z'5 3.0 3.5 4,0 4,5 5,0 6,0
dl thread size 25 3.1 3.5 4.0 4.5 5.0 6.0
permissible tolerance +0.3
dk head diameter 50 | 60 | 70 | 80 90 | 99 | 119
permissible tolerance +0,5 +0,6
d2 core diameter 17 1.9 22 2.5 28 | 32 | 38
permissible tolerance -0.30  |0,15-0.25  -0.30 +0.3
ds shank diameter 1.8 215 2.45 285 | 320 | 355 | 430
permissible tolerance +0,10
k head height max. 2,1 2.3 2,7 2,9 3.1 3.4 4.0
p thread pitch 1.3 s .8 2.0 2.2 25 3.0
permissible tolerance 10,1 xp
T-STAR  size 8 | TI0 T15/T20] T20 |  T25 T30
Cross recess size Type Z, 1 2 3
Ls Standard thread lengths ( full thread = gV / partial thread = 12T )
Nom.dim| min | mex |ioV|igT |igV | 1eT |1gV [ 1T | 1gV | 1gT |1V | 1gT | 1gV| 1T | IV | 1gT |
12 12,0 13,5 12,0
15 14,0 15,5 13,0 13,0
16 16,0 17,5 |150 15,0 15,0
20 18,5 20,5 18,0]12,01 18,0 18.0 18.0
25 23,5 255 | 23 1180|230 230|180|23,0 225 22,0
30 285 30,5 |[28,0]18.0]28,0]18,0]27.0]18,0[27.5]18,0[27.5 27.0 27.0
35 33,5 36,0 22,0133,0 123,0132,0 [23,0132,5|23,0132,5(25,0]|32,0|250|32,0|24,0
40 38.5 41,0 22.0] 36,0 23.0]137,0(23,0]137.5[23.0|37.0| 25,0/ 37.0| 27,01 37.0| 24,0
45 43,5 46,0 28,0136,0 |28,0 30,0142,5|30,0)142,030,0|41,030,0(41,0|29,0
50 48.5 51,0 28,0 32.0147.5]132,5]47.0]32,5[46,0/32.0|46.0| 32.0
55 53,5 56,0 36,0 35,0150,0 |35,0)152,037,0|51,0|37,0|51,0|37.0
60 58.5 61,0 35,01 50,0 (35,01 57.0|37,0]56,0|37,0(56,0|37.0
65 63,5 66,0 40,0 37,5159,042,0|61,0|41,0|60,0|41,0
70 68,5 71,0 37,5159,0[42,0]61,0[41,0[60,0|41,0
75 73,5 76,0 37,5 42,01 61,0 41,0 |60,0 | 41,0
80 78,5 81.0 37,5 47.0[61.0]46.0]|60,0|46.0
90 88,5 91,5 47,0 61,0 61.0
100 98.5 101.5 61,0 61.0
110 108,5 111,5 69,0 68,0
120 118.5 121.5 69.0 68.0
130 128,0 132,0 68,0
140 138.0 1420 68,0
150 148,0 152,0 68,0
160 158.0 162.0 68.0

Screws of 6,0 mm with partial thread additionally in lenght
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm

Intermechate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted.
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SPAX)-S

Pan head

Self-tapping screw with full and partial thread

Screws of high carbon steel

Material: cold rolled wire according to SPAX - Factory Standard

Manufacturer's trade mark O

©
S
5
A2
Crossrecess T-STAR or
Type Z T-STAR plus
B A alternatively with
- CUT-point
o
O[5
Sle
Nominal diameter 7,0
dl thread size 7.0
permissible tolerance +0,35
dk head diameter 13.5
permissible tolerance +0.65
d2 core diameter 4.5
permissible tolerance +0,3
& shank diameter ZXCTI A IS IS I
pcnn1551blc tolerance +0,10
head height max. 5
p thread pitch 3.5
permissible tolerance | +0,1xp
T-STAR  size T30
Cross recess size Type Z 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = 1T )
Nom.dim. min max lgV | IgT
50 43,5 51.0 |46,0]33,0
55 53,5 56,0 51,0 |133,0
60 58,5 61,0 |56.0]38.0
65 63,5 66,0 |61,0|38,0
70 68.5 71,0 61,0430
75 73,5 76,0 |68,0 43,0
80 78.5 81.0 |68.0]48.0
90 88,5 91,5 68,0 | 53,0
100 985 1015 |68,058,0
110 108,5 111,5 68,0
120 118.5 121,5 68.0
130 128,0 132,0 68,0
140 138.0 142,0 68.0
150 148,0 152,0 68,0
160 158.0 162,0 68.0
180 1780 182,0 68,0
200 198.0 202.,0 68.0
to
400 3970 402,0 68,0

Screws of @6,0 mm with partial thread additionally in lenght
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm

Intermediate lengths on Ls possible

Other thread lengths in the range =4xd|
to max. standard length permitted.
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SPAX:S

Countersunk head with cutting rib

Self-tapping screw with double thread

Material: cold rolled wire according to SPAX - Factory standard

Screws ol high carbon steel

Ls Manufacturer's trade mark O
30°, -
8 ST
& Wi =
°+| % { ]
a\s| TFH s
Cross recess T-STAR or
\ Type Z T-STAR plus
Cutting ribs L A: alternatively with
N - CUT-point
sl
Norminal diameter 4,0 4.5
dl thread size 4.0 4.5
permissible tolerance +0,3
dk head diameter 8.0 8.8
permissible tolerance +0,5 +0,6
d2 core diameter 2.5 2.8
permissible tolerance +0,3
ds shank diameter 285 | 320
permissible tolerance +0,10
k head height max. 2.4 2.7
p thead pitch 33 3.5
permissible tolerance 201 xp
T -STAR size 120
Cross recess size Type 7, 2
Ls Standard thread lenghts ( partial thread = 1gT )
Nom.dim. min max lgT lgT
35 33,5 36,0 22,5 24.0
40 38,5 41,0 22,5 24,0
45 43,5 46,0 30,0 29.0
50 48,5 51,0 30,0 29.0
55 53,5 56,0 35,0 34,0
60 58,5 61,0 35,0 34,0
65 63.5 66.0 375 42,0
70 68,5 71,0 37,5 42,0
75 73.5 76,0 50,0 49,0
80 78.5 81,0 49,0
90 88.5 91.5 49.0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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sp = ® s Self-tapping screw with full thread
Material: cold rolled wire according to SPAX - Factory Standard

Countersunk with head hole Screws of high carbon steel
Ls Manufacturer's trade mark O
+
6 15 LO o{% D o =
o|®
& R R R
5 RRRRRRARE
g g‘ A c
1 ross recess
4 lgv 2 Type Z
; . [ A: alternatively with
VOviFt,I’t'lIg:tall'i‘tl)v;m and &‘ CUT-point
Sls
Sle
Nominal diameter 4,0 4,5 5,0 6,0
dl thread size 4,0 4,5 5,0 6,0
permissible tolerance +0,3
dk head diameter 8.0 88 | 97 | 116
permissible tolerance +0.5 +0,6
db hole diameter 2.50
permissible tolerance +0,15
d2 core diameter 25 | 28 | 32 | 38
permissible tolerance +0,.3
dsl shank diameter 285 | 320 | 355 | 430
permissible tolerance +0,10
ds2 shank diameter 360 | 380 410 ohne
permissible tolerance +0,10 +0,2
k head height max. 2.4 P 2,9 3.4
p thread pitch 2,0 22 2,5 3,0
permissible tolerance +0,1xXp
Cross recess size 7, 2 | 3
Ls Standard thread lengths ( full thread = 1gV' )
Nom.dim. min max lgV lgV lgV lgV
25 23,5 26,0 18,0
30 28,5 31,0 23,0 20,0
35 33,5 36,0 27,5 25,0
40 38,5 41,0 255 30,0 30,0
45 435 46,0 37.5 34,0 35,0
50 48,5 51,0 42,5 39,0 39,0 41,0
55 58,5 56,0 47,5 440 44,0 46,0
60 58,5 61,0 50,0 49,0 49,0 51,0
65 63,5 66,0 54,0 54,0 56,0
70 68,5 71,0 59,0 61,0 61,0
75 73,5 76,0 59,0 61,0 61,0
80 78,5 81,0 59,0 61,0 61,0
90 88,5 91,5 59,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0 68,0
120 118,5 1215 69,0 68,0
130 128,0 132,0 68,0
140 138,0 142,0 68,0
150 148.0 152,0 68,0
160 158,0 162,0 68,0
Serew of @ 6,0 mm with partial thread additionally in lengths Other thead lengths in the range >4xd|
of 180 to 300 mm , in steps of 20 mm, lgV = 68,0 mm to max. standard length permitted

Intermediate lengths on Ls possible
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sSP @@ s Self-tapping screw with full and partial thread
% Material: cold rolled wire according to SPAX - Factory Standard

Ilat countersunk head Stainless steel screws
Ls Manufacturer's trade mark O
gV
lb0°\,3‘° o S
s S
2| % 5
2= '
\
lgT . A Cross recess T-STAR or
\ TypeZ  T-STAR plus
Optional with and i A 8'3?{"3"."?'3' with
without ribs ~f = Eol
S| 8
Nominal diameter 3,0 3.5 4,0 4.5 5,0 6,0
dl thread size 3.0 35 3.0 25 5.1 6.1
permissible tolerance +0.3
dk headdiameter | k60 | 70 | 80 88 L..27 | 1.6
permissible tolerance +0.5 +0.6
d2 core diameter 2.1 24 | 28 30 | 34 | 38
permissible tolerance -0.30 +0.3
ds shank diameter 2.25 260 | 300 | 330 | 375 | 430
permissible tolerance +0,10
k head height max. 1.8 2,1 2.4 2,7 29 3.4
p thread pitch 1.5 1.8 2.0 2.2 2.5 3.0
permissible tolerance +0.1 xp
T-STAR  size T10 T15/T20 | T20 | T25 T30
Cross recess size Type Z 1 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = IgT )
Nom.dim. min max loV | IoT | 1oV | IgT | lgV | 1T | 1gV | 12T | lgV | 1T | leV | 12T | lgV | 1oT
15 14.0 15,5 1125 |
16 16,0 17,5 14,0
20 18,5 20,5 17.0 16,0 16,0
25 L 235 [ 255 21,0 |18,0121,0 |18,0121,0|  [200|  |20,0 L.
30 28,5 30.5 26,0 18,0125,0]18,0] 25.0[ 18,0] 25.0 25,0 24,0
35 33,5 36,0 31,0 23,0 130,0 | 23,0 30,0 |23,0]30,0|250]30,0|250]|290 | 24,0
40 38.5 41,0 36,0 23,0 35,0]23,0]350]23,0]34.0|25,0]35,0|27,0]34.0| 24,0
45 43,5 46,0 36,0 | 28,0 | 40,0 | 30,0 | 40,0 | 30,0 | 39,0 | 30,0 | 39,0 | 30,0 | 38,0 | 29,0
50 48.5 51,0 28.0]1 40,0 [32.0]45,0| 32.0]44.0| 32.0] 44,0 32,0[43,0| 32,0
55 53,5 56,0 36,0 35,0150,0 35,0490 (37,0 49,0 |37,0 48,0 |37,0
60 58.5 61,0 35,0 50,0 35.0] 54.0|37.0] 54,0 | 37.0| 53,0 37.0
65 63,5 66,0 40,0 37.5159,0 | 42,0 59,0 | 41,0 | 58,0 | 41,0
70 68.5 71.0 37.5]159.0]142.0]61,0|41.0]61.0|41.0
75 73,5 76,0 37,5 42,0 61,0 | 41,0 | 61,0 | 41,0
80 78,5 81.0 37.5 47.0]1 61,0 | 46.0| 61,0 | 46,0
90 88,5 91,5 47,0 61,0 61,0
100 98.5 101.5 61,0 61,0
110 108,5 111,5 69,0 68,0
120 118,5 121,5 69.0 68,0
130 128,0 132,0 68,0
140 138,0 142,0 68,0
150 148,0 152,0 68,0
160 158.0 162.0 68.0
Other thread lengths in the range >4xd1
Intermediate lengths on Ls possible to max. standard length permitted.
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@ SPAX-S

Flat countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard
Stainless steel screws

Manufacturer’s trade mark O

90° s2
¢ dk

Optional with and

without ribs

¢ d

Cross recess T-STAR or

Type Z T-STAR plus

A: alternatively with
= CUT-point

¢d
¢d1

Nominal diameter 7,0
dl thread size 71
permissible tolerance +() 35
dk head diameter 13,1
permissible tolerance +0,65
d2 core diameter 4.5
permissible tolerance +0,3
ds shank diameter 4% 1
permissible tolerance +0,10
k head height max. 3.8
p thread pitch 3,5
permissible tolerance 10,1 xp
T-STAR size T30
Cross recess size Type Z 3
Ls Standard thread lengths { full thread = 1gV / partial thread = 1gT )
Nom.dim. min max lgV | lgT
40 38,5 41.0 33.0
45 43,5 46,0 |38,0
50 485 51.0 |43.0]33.0
55 53,5 56,0 |48,0|33,0
60 58.5 61,0 |53.0]380
65 63,5 66,0 58,0380
70 68.5 71.0 61.0 | 43.0
75 73,5 76,0 | 68,0 43,0
80 78,5 81.0 | 68,0480
90 88,5 91,5 68,0 | 53,0
100 98.5 1015 |68.0]58.0
110 108,5 1115 68,0
120 118.5 121.,5 68.0

Intermecdhate lengths on Ls possible

Other thread lengths in the range >4dxd1
to max. standard length permitted,
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Es

Self-tapping scre ith full and partial thread
® pping W W p
SF @ -s

Material: cold rolled wire according to SPAX - Factory Standard

Washer head Stainless steel screws
Ls Manufacturer's trade mark
lgv
lr0°{5‘° /A
= { o -
s \ Ve
<|8 o =15
k é % lgT 2 i Cross recess  T-STAR or
Type Z T-STAR plus
B A:alternatively with
~ CUT-point
8¢ ©
Nominal diameter 3,0 35 4,0 45 5,0 6,0
dl thread size 3.0 3.5 4.0 4.5 .1 6.1
permissible tolerance +0.3
dk Jead diameter ST VO PPN O T W OO 1. 136 ..
permissible tolerance +0.5 +0.6 +0.65
dkl contersink diameter 49 49 | 50 | 54 | 59 6.9
permissible tolerance +0,20
d2 core diameter 2.1 24 | 28 | 30 | 34 | 38
permissible tolerance -0,30 40,3
ds shank diameter 2.25 260 | 300 [ 330 | 375 | 430
permissible tolerance +0,10
k head height max. 1,5 1,8 1,9 2,0 2,2 2.4
p thread pitch 1.5 1,8 2.0 2.2 2.5 3,0
permissible tolerance +0.1 xp
T -STAR size TI0 | T15/T20 | T20 | T25 | T30
Cross recess size Type 7 2
Ls Standard thread lengths ( full thread = lgV / partial thread = IgT )
Nom.dim. min max lgV [ lgT | lgV | leT | lgV | lgT [ lgV | lgT | lgV | lgT | lgV | lgT
12 12,0 13.5 13,0
15 16,0 17,5 14,0
16 16,0 17.5 15,0 15,0
20 18,5 20,5 18,0 (12,5 | 18,0 18,0
25 23,5 25,5 23,0|18,0]23,0| 18,0 23,0 22,5 22,0
30 28,5 30,5 28,0 18,0 27,0 |18,01275 18,0275 27,0 27,0
35 33.5 36,0 33,01 23,01 32,0| 23,01 32,5|23,0]32,5(25,0]32,0(250]32.0| 240
40 38,5 41,0 36,0 | 23,0137,0 | 23,0 37,5 |23,0)|37,0 |250|37,0|27,0]|37,0|24,0
45 435 46,0 36.0 | 28.0 30.0] 42,5 | 30,0 | 42.0] 30,0 41.0|30.0] 41.0| 29.0
50 48,5 51,0 28,0 32,0 | 47,5 |132,5 |47,0 | 32,5 | 46,0 | 32,0 | 46,0 | 32,0
55 535 56,0 36,0 35,0500 35,0 52,0370 51.0] 37,0 51.0] 37.0
60 58,5 61,0 35,0150,0 |350|57,0 37,0560 |37,0]3560 |37,0
65 635 66,0 40,0 375590 42.0]|61.0]41.0|61.0] 41,0
70 68,5 71,0 3751590 [42,0 | 61,0 |41,0 | 61,0 | 41,0
75 73.5 76,0 37,5 42.0]61,0|41.0] 61,0 | 41,0
80 78,5 81,0 375 47,0 | 61,0 | 46,0 | 61,0 | 46,0
90 88.5 91.5 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0 68,0
120 118,5 121,5 69,0 68,0
130 128.5 1315 68.0
140 138,5 141,5 68,0
150 148.5 1515 6.0
160 158,5 161,5 68,0

Intermecdhate lengths on Ls possible

Other thread lengths n the range >4xd1
to max. standard length permitted.
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@ SPAX-S

Washer head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - [Factory Standard

Stainless steel screw

Ls Manufacturer's trade mark O
lgv+]
o
L0 5, /A
& 1 =
© X 4
° R -
gD “ S5
K = <] \gT> = T-STAR or
T-STAR plus
A: alternatively with
Sl CUT- point
sls
Norminal diameter 7,0
dl Mhread size L " SO US| | S————
permissible tolerance +0,35
dk head diameter 18,0
permissible tolerance +0.9
dkl contersink diameter 7.8
permissible tolerance -0,30
d2 core diameter 4.5
permissible tolerance +0.3
ds shank diameter 4,90
permissible tolerance +0,10
k head height max. 3.7
P thread pitch 3.5
permissible tolerance +0,1 xp
T-STAR size T30
Ls Standard thread lengths ( full thread = gV / partial thread = 1gT )
Nom.dim. min max gV | 1oT
50 48.5 51.0 46.0 | 33.0
55 33;5 56,0 51,0 | 33,0
60 58.5 61.0 56,0 | 38.0
65 63,5 66,0 61,0 | 38,0
70 68,5 71.0 61.0]43.0
75 73,5 76,0 | 68,0 43,0
80 78.5 81,0 68.0 | 43.0
90 88,5 91,5 68,0 | 53,0
100 985 1015 | 68.0] 58.0
110 108,5 111,5 68,0
120 118.5 121,5 68.0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl
to max. standard length permitted.
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SP @@_ s Self-tapping screw with full and partial thread
% Material: cold rolled wire according to SPAX - Factory Standard
Raised countersunk head Stainless steel screws
Ls = Manufacturer's trade mark ()
| lgV -2
—
SR
. ==
oS R
8 —X\A
la s lqT 4 Cross recess T-STAR or
gl -2 TypeZ  T-STARplus
: 2 A: alternatively with
Optional with and = ;
wi‘t)hout ribs - CUT-pont
o~
=]
®le
Norminal diameter 3,0 3.5 4,0 4,5 5,0 6,0
dl thread size 3.0 35 4.0 45 5:1 6,1
permissible tolerance +0.3
dk head diameter 60 | 70 | 80 88 | 97 | 116
permissible tolerance +0.5 +0.6
d2 core diameter 2,1 24 | 28 30 | 34 | 38
permissible tolerance -0.30 +0,3
ds shank diameter 2,25 260 | 300 | 330 | 375 | 430
permissible tolerance +0.10
k head hight max. 1,8 2.1 2.4 2,7 2,9 3.4
p thread pitch 1,5 1,8 2.0 22 | 2,5 3.0
permissible tolerance +0,1 xp
T-STAR size T10 ]| T15/720 ] T20 T 7125 T30
Cross recess size Type Z 1 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = IgT )
Nom.dim. min max IgV | 1gT | 1gV | IgT | IgV | IgT | 1gV | 1T | IgV | 1T | IgV | 1T
15 14,0 15,5 12,5
16 16,0 17.5 14,0
20 | 185 205 17,0 | 12,5 |16,0 16,0
25 23,5 255 22,0/ 18.0]21.0]18.0] 21.0 20,0 20,0
30 28,5 30,5 26,0 | 18,0 |125,0 118,0 | 25,0 (18,0 ]25,0 25,0 24,0
35 335 36,0 31,01 23,0130,0 123,01 30,0} 23,0130, f250]30,0|250]290 | 24,0
40 385 | 41,0 | 36,0 23,0350 23,0|35023,0 (340250350 27,0340 | 24,0
45 43,5 46,0 36,0 | 28,0 ] 40.0 | 30,0 | 40.0 | 30,0} 39,0 | 30,0 | 39,0 | 30,0 | 38,0 | 29.0
50 48,5 51,0 28,0 | 40,0 | 32,0 | 45,0 [32,5 | 44,0 32,5 [44,0 | 32,0 | 43,0 32,0
55 53,5 56,0 36.0 35,0] 50,0| 35,01 49.0 ( 37,01 49,0 | 37.0| 48,0 | 37.0
60 58,5 61,0 35,0150,0135,0)54,0|37,0|54,0 |37,053,0|37,0
65 63,5 66,0 40,0 37,51 59,0(42.0]1590| 41,01 58,0410
70 68,5 71,0 3751590 (42,0 161,0 | 41,0 61,0 | 41,0
75 73.5 76,0 375 42,0161,0]41,0]161,0/|41.0
80 | 785 | 810 I 37.5 47,0 61,0 | 46,0 | 61,0 [ 46,0
90 88,5 915 47,0 61,0 61,0
100 98,5 1015 , | 61,0 61,0
110 108.5 1115 69.0 68,0
120 118,5 121,5 69,0 68,0
130 128,0 132,0 68.0
140 138,0 142,0 68,0
150 148.0 152.0 68.0
160 158,0 162,0 68,0
Intermediate lengths on Ls possible Other thread lengths in the range >4xd1

to max. standard length permitted.
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SPAX-S

Raised countersunk head

Self-tapping screw with full and partial thread

Matenal: cold rolled wire according to SPAX - Factory Standard

Stailness steel screw

¢ dl

Manufacturer's trade mark )

Optional with and

without ribs

Crossrecess T-STAR or
Type Z T-STAR plus

A: alternatively with
CUT-point

¢d2
¢di

Norminal diameter 7,0
dl thread size 74
permissible tolerance +0,35
dk head diameter 13,1
permissible tolerance +0,65
d2 core diameter 4.5
permissible tolerance +03
ds shank diameter 4.90
permissible tolerance +0,10
k head height max. 3.8
P thread pitch 3.5
permissible tolerance +0,1 xp
T-STAR size T30
Cross recess size Type Z 3
Ls Standard thread len; full thread = lgV / partial thread = IgT )
Nom dim. min max IV | 1oT
40 385 410 |33.0
45 43,5 46,0 |38,0
S50 48.5 51,0 43.0 | 33.0
55 53,5 56,0 48,0 | 33,0
60 58,5 61,0 53,0 38,0
65 63,5 66,0 58,0380
70 68.5 710 |61.0]43.0
75 73,5 76,0 68,0 | 43,0
80 78.5 81.0 | 68.0]48.0
90 88,5 91,5 68,0 | 53,0
100 98,5 101,5 [68.0| 58,0
110 108,5 1115 68,0
120 118.5 121.5 68.0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd]
to max. standard length permitted.
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% SPAX-S

Pan head

Self-tapping screw with full and partial thread

Stainless steel screws

Material: cold rolled wire according to SPAX - Factory Standard

$dk

¢l

Manufacturer's trade mark )

Cross recess T-STAR or
Type Z T-STAR plus
B A: alternatively with
- CUT-point
S5
Sle
Nominal diameter 3.0 3.5 4,0 4.5 5,0 6,0
dl thread size 30 35 4.0 45 5.1 6.1
permissible tolerance +0.3
dk head diameter 6,0 l 7.0 l 8.0 9.0 l 9.9 ] 119
permissible tolerance +0,5 +0,6
d2 core diameter 2,1 24 | 28 30 | 34 | 38
permissible tolerance -0,30 40,3
ds shank diameter 2,25 260 | 300 | 330 | 375 | 430
permissible tolerance +0,10
k head hight max. 2.3 2! 2.9 3.1 3.4 4.0
P thread pitch 1,5 1.8 2,0 2,2 2.5 3.0
permissible tolerance 40,1 xp
T - STAR size T10 T15/T20] T20 | T25 T30
Cross recess size Type Z 1 2 3
Ls Standard thread lengths (full thread = gV / partial thread = 1gT)
Nomdim | min | max 1V | 1gT |1V | 1oT | 12V | 1gT | 12V | 1T | 1aV | 19T | 1oV | lgT |
15 14,0 15,5 13,0
16 16,0 17,5 15,0 15,0
20 18,5 20,5 18,0(12,5|18,0 18,0
25 235 25.5 23.0(18,0]23.0( 18.0] 23.0 22,5 22.0
30 28,5 30,5 28,0118,0127,018,0|27,5(18,0|27,5 27,0 27,0
35 335 36,0 33,0(23,0132.0(23,0]32.5,] 23,0} 32.,5]25,0]32.0(25,0] 32,0/ 24,0
40 38,5 41,0 36,0 |23,0|37,0 (23,0137,5(23,0137,0 |25,0137,0 |27,0|37,0 | 24,0
45 435 46,0 36.0]28,0 30,0142,5[30,0]42.0|30,0{41.0|30,0| 41,0| 29,0
50 48,5 51,0 28,0 32,0 147,5132,5 47,0 |32,5146,0 |32,0 | 46,0 | 32,0
55 53,5 56,0 36,0 35,01 50,0[35,0]52,0/37,0{51,0|37,0| 51,0| 37,0
60 58,5 61,0 35,0150,0 |35,0|57,037,0]56,0 |37,0 56,0 |37,0
65 63.5 66,0 40,0 37.5]59.0| 42.0]61.0] 41.0] 60.0] 41.0
70 68,5 71,0 37,5159,0 |42,0|61,0 |41,060,0 | 41,0
75 73.5 76,0 375 42.0|61.0]41.0]60,0]41,0
80 78,5 81,0 37,5 47,0 |61,0 | 46,0 | 60,0 | 16,0
90 88.5 91,5 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108.5 111,5 69,0 68,0
120 118,5 121,5 69,0 68,0
130 128.0 132.0 68.0
140 138,0 142,0 68,0
150 1480 152,0 68.0
160 158,0 162,0 68,0

Intermediate lengths on Ls possible

Other thread lengths in the range =4xd]1

to max. standard length permitted.
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ES

SPAX)-S

Pan head

Self-tapping screw with full and partial thread

Stainless steel screws

Material: cold rolled wire according to SPAX - Factory Standard

¢k

Manufacturer's trade mark O

¢ dl

Cross recess T-STAR or
Type Z T-STAR plus

A: alternatively with
CUT-point

$d2
@ d

Nominal diameter 7,0
dl thread size 7.1
permissible tolerance +0,35
dk head diameter 13.5
permissible tolerance +0,65
d2 core diameter 4.5
permissible tolerance +0.3
ds shank diameter 4.90
permissible tolerance +0,10
k head hight max. 5
p thread pitch 3.5
permissible tolerance | +0,1 xp
T -STAR size T30
Cross recess size Type Z 3
Ls Standard thread lengths (full thread = lgV / partial thread = lgT)
Nom.dim. min max lgV | lgT
50 48.5 51,0 146,0]33.0
55 53,5 56,0 |51,0(33,0
60 58,5 61,0 |56,0(38,0
65 63,5 66,0 |61,0(38,0
70 68.5 71,0 |61,0]43.0
75 73,5 76,0 |68,0 43,0
80 78.5 81,0 |68,0]48,0
90 88,5 91,5 |68,0(53,0
100 98.5 101,5 |68.0[58.0
110 108,5 111,5 68,0
120 118.5 121,5 68,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl

to max. standard length permitted.
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® Self-tapping screw with full and partial thread
% SP@ Material: cold rolled wire according to SPAX - Factory Standard
Flat countersunk head Screws of high carbon steel
Cross section A-B Ls Manutactopes
Szt»CUT-poi_n:: lQV = trade mark
e W "
iy S Y o
(SIS P
] ./ N
© S | N\
IS PN F I
)
k g C l1qT 4 B Cross recess T-STAR
Type Z plus
Optional with or without ribs C: alternatively with 4CUT-cutter” D: 4CUT-point
Nominal diameter 3.5 4,0 4,5 5,0 6,0
dl thread size 3,5 4.0 4.5 5,0 6,0
permissible tolerance +0,3
dk head diameter 70 | 8,0 88 | 96 | 116
permissible tolerance +0,5 +0,6
d2 core diameter 2.95 2,6 20 | 32 | 39
permissible tolerance +0,1/-0,3 +0,3
ds shank diameter 2,45 285 | 320 [ 355 | 430
permissible tolerance +0,10
k head height max. 2.1 2.4 247 2.9 3,4
P thread pitch 2.1 2.4 29 3,0 3,6
permissible tolerance +0,1 xp
T-STAR plus_size T15/ T20 | T20 T30
Cross reecess size Type Z 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread =1gT )
Nom.dim. min max IgV | 1gT | lgV | IgT | 1gV | 1gT | IgV | 1gT [ lgV | 1oT
20 18,5 20,5 16,0 16,0
25 23,5 25,5 21,0180/ 21,0 20,0 20,0
30 28.5 30,5 25,0 18,0 25,0 18,0 25,0 25.0 240
35 33,5 36,0 30,0 123,0130,023,0]30,0 250|300 250290240
40 38,5 41,0 35,0 23.0] 35,0 | 23,0 34,0] 25,0 35.0| 27.0 | 34.0 | 24,0
45 43,5 46,0 40,0 130,0 | 40,0 | 30,0 | 39,0 | 30,0 | 39,0 | 30,0 | 38,0 | 29,0
50 48.5 51,0 40,0 32,0]145,0|32,5]44,0]32,5]44,0|32,0]43,0] 32,0
55 53,5 56,0 350500350490 370490 370480370
60 58.5 61,0 35,01 50,0 35,0] 54,0|37,0]|54,0|37,0] 53,0 37,0
65 63,5 66,0 40,0500 375|590 420590410580 41,0
70 8.5 71,0 50,0 | 375 59,0 42,0| 61,0| 41,0 | 61,0 41,0
75 73,5 76,0 50,0 |137,5|59,0 42,0 61,0 | 41,0 |61,0 | 41,0
80 78.5 81,0 50,0 37,5]59,0]47,0]161,0] 46,0] 61,0 46,0
90 88,5 91,5 590470 61,0 61,0
100 98.5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 118,5 1215 69,0% 68,0%
130 128,0 132,0 68,0*
140 138,0 142,0 68,0%*
150 148,0 152,0 68,0*
160 158,0 162,0 68,0%*

Screws of 6,0 mm with partial thread additionally in lengths
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm*

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted.

* Design C with 1gT= max. 65,0 mm
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ER

SPAX)

®

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Washer head Screws of high carbon steel
Cross section A-B
4CUT-point: Ls Manufacturer's
square point lgV?2 trade mark
in core 3%, & g ; .
é AR I }
e ==
kll . Jj= C lqT 3 B Cross recess T-STAR
s Type Z plus
C:alternatively with 4CUT-cutter* D: 4CUT-point
Nominal diameter 3.5 4,0 4,5 5,0 6,0
dl thread size 3.5 4,0 4.5 5,0 6,0
permissible tolerance +0,3
dk head diameter 86 | 96 | 106 | 116 13.6
permissible tolerance +0,6 +0,65
dk1 countersink diameter 49 | 50 | 54 5,9 6,9
permissible tolerance +0,20
d2 core diameter 205 2.6 | 2.9 I 3.2 I 3,9
permissible tolerance +0,1/-0,3 +0.3
ds shank diameter 2,45 2.85 | 3.2 | 3,55 | 4.3
permissible tolerance +0,10
k head height max. 1,8 1,9 2.0 2.2 R
P thread pitch Al 2.4 X7 3,0 3,6
permissible tolerance +0,1xp
T-STAR plus size T15/T20 | T20 [ T30
Cross recess size Type Z 2

Ls Standard thread lengths ( full thread = gV / partial thread = IgT )

Nom.dim. min max IgV [ 1gT | 1gV | 1T | 1gV | 1T | 1gV | IgT | 1gV | IgT
16 16,0 17,5 15,0
20 18,5 20,5 18,0 18,0
25 23,5 25,5 23,0 [18,0]23,0 22,5 22,0
30 28,5 30,5 27,0 18,0]127,5| 18,01 27,5 27,0 27,0
35 33,5 36,0 32,0 (23,0 32,5 (23,032,5 250|320 | 25,0 |32,0 | 24,0
40 385 41,0 37,0| 23,0375 | 23,0 37.0] 25.0| 37.0| 27.0| 37.0 | 24.0
45 43,5 46,0 40,0 (30,0 42,5 30,0 42,0 | 30,0 41,0 30,0 | 41,0290
50 48,5 51,0 40,0 32,01 47,5|32,5|47,0|32,5]46,0|32,0]46,0] 32,0
55 53,5 56,0 35,0 150,0 | 35,0 152,0 |37,0]51,0 |37,0 51,0 37,0
60 58,5 61,0 35,0]50,0] 35,01 57,0|37,0]56,0| 37,0| 56,0 | 37,0
65 63,5 66,0 40,0 50,0 |37,5|59,0 | 42,0 | 61,0 | 41,0 | 61,0 | 41,0
70 68,5 71,0 50,0 37,5159,0| 42,01 61,0 | 41,0| 61,0 41,0
75 73,5 76,0 50,0375 590420610 41,0 61,0410
80 78,5 81,0 59,01 47,0161,0| 46,0] 61,0 46,0
90 88,5 91,5 59,0 | 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 118,5 121.5 69,0%* 68,0%
130 128,0 132,0 68,0*
140 138,0 142,0 68,0%
150 148,0 152,0 68,0*
160 158,0 162,0 68,0%

Intermediate lengths on Ls possible

Screws of @6,0 mm with partial thread additionally in lengths
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm*

to max. standar

Other thread lengths in the range >4xdl

d length permitted.

* Design C with 1gT= max. 65,0 mm
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ES

SPAX)

Raised countersunk head

®

Self-tapping screw with full and partial thread

Screws of high carbon steel

Material: cold rolled wire according to SPAX - Factory Standard

Cross section A -B

Ls ,
4CUT-p0int: v+1 Manufacturer's
Square point [gV> trade mark
in core D 35%s DS " SPAX "
_ \ S A LD
- SO pwviu
IS o P
3 =
IS B Cross recess T-STAR
K lgT¥ Type Z plus
Optional with or without ribs C: alternatively with 4CUT-cutter*  D: 4CUT-point
Nominal diamerer 3.5 4,0 4,5 5,0 6,0
dl thread size 3,5 4.0 4,5 5,0 6,0
permissible tolerance +0,3
dk head diameter 70 | 80 88 | 97 [ 116
permissible tolerance +0,5 +0,6
d2 core diameter 295 2.6 20 | 32 ] 39
permissible tolerance +0,1/-0,3 +0,3
ds shank diameter 2,45 285 | 32 | 355 | 43
permissible tolerance +0,10
k head height max. 2.1 24 2:7 2.9 3.4
P thread pitch 2 2,4 2:7 3,0 3,6
permissible tolerance +0,1 xp
T-STAR plus_size T15/T20 | T20 T30
Cross recess size Type Z 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = 1gT )
Nom.dim. min max IgV | 1gT | 1gV | 1gT | lgV | 1oT | IgV | 1T [ 1gV | 1gT
20 18.5 20.5 16,0 16,0
25 23,5 25,5 21,0 118,0 21,0 20,0 20,0
30 28,5 30,5 25,0(18,0]25,0|18,0] 25,0 25,0 24,0
35 33,5 36,0 30,0 230300230300 250300250290
40 38,5 41,0 35,0(23,0]135,0]23,0]34,0]250]35,0[27,0]34,0] 24,0
45 43,5 46,0 40,0 | 30,0 40,0 30,039,0 30,0390 30,0 380290
50 48,5 51,0 40,01 32,01 45,0 32,5]44,0|32,5]44,0| 32,0] 43,0| 32,0
55 53,5 56,0 350500350490 370490 370480370
60 58,5 61,0 35,01 50,0| 35,0]54,0|37,0]54,0| 37,0 53,0| 37,0
65 63,5 66,0 40,0 1 50,0 |37,5|59,0 | 42,0 |59,0 | 41,0 | 58,0 | 41,0
70 68,5 71,0 50,01 37,5]59,0142,0161,0]41,0(61,0[ 41,0
75 73,5 76,0 50,0 37,5590 | 42,0 |61,0 | 41,0 |161,0 | 41,0
80 78,5 81,0 50,01 37,5]59,0]|47,0]61,0] 46,0 | 61,0 | 46,0
90 88,5 91,5 59,0 | 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 118,5 121.5 69,0% 68,0%
130 128,0 132,0 68,0*
140 138,0 1420 68,0%
150 148,0 152,0 68,0*
160 158,0 162,0 68,0%

Intermediate lengths on Ls possible

Screws of 36,0 mm with partial thread additionally in lengths
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm*

Other thread lengths in the range >4xd1

to max. standard length permitted.
* Design C with 1gT= max. 65,0 mm
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@ SPAX)’

Pan head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Screws of high carbon steel

Cross section A -B

Ls Manufacturer's

Intermediate lengths on Ls possible

4CUT-point: trade mark
Square point " SPAX "
in core S T o
(S |20
3 { }
=
=t
Kk o B Cross recess T-STAR
Type Z plus
C:alternatively with 4CUT-cutter* D: 4CUT-point
Nominal diameter 3.5 4,0 4,5 5,0 6,0
dl thread size 3.5 4.0 4.5 5.0 6,0
permissible tolerance +0,3
dk head diameter 70 | 80 90 | 99 | 119
permissible tolerance +0,5 +0,6
a2 core diameter 2,25 2.6 20 | 32 | 39
permissible tolerance +0,1/-0,3 +0,3
ds shank diameter 2.45 285 | 32 | 355 | 43
permissible tolerance +0,10
k head height max. 2.7 2.9 3,1 3.4 4,0
P thread pitch | 2.4 2.7 3,0 3,6
permissible tolerance +0,1 xp
T-STAR plus size T15/T20 | T20 T30
Cross recess size Z 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = 1T )
Nom. dim. min max IgV | 1gT | 1gV | 1gT | lgV | 1gT | IgV | 1T | 1gV | 1T
16 16,0 17,5 15,0
20 18,5 20,5 18,0 18,0
25 23,5 25,5 23,0 (18,0]23,0 22,5 22,0
30 28,5 30,5 27,0 (18,01 27,5| 18,01 27,0 27,0 27,0
35 33,5 36,0 32,0 [23,0]32,5|23,0]32,5 2501320 |250|32,0]|24,0
40 38,5 41,0 37,0(23,0137,5|23,0]137,0| 25,0 37,0/ 27,0 37,0| 24,0
45 43,5 46,0 40,0 (30,0 1 42,5 | 30,0 | 42,0 | 30,0 | 41,0 | 30,0 | 41,0 | 29,0
50 48,5 51,0 40,0132,0147,5]32,5]47,0|32,5]46,0| 32,0 46,0] 32,0
55 53,5 56,0 3501500 3501520370510 370 |51,0 37,0
60 58,5 61,0 35,01 50,0 35,0]57,0]37,0]56,0| 37,0560 37,0
65 63,5 66,0 40,0 150,0 |37,5]59,0 | 42,0 |61,0 | 41,0 | 61,0 | 41,0
70 68,5 71,0 50,0 37,5]159,0]42,0]61,0] 41,0[ 61,0 41,0
75 73,5 76,0 50,0 137,5159,0 | 42,0 |61,0 | 41,0 | 61,0 | 41,0
80 78,5 81,0 50,0 37,51 59,0 47,01 61,0 46,0 [ 61,0 | 46,0
90 88,5 91,5 59,0 (47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 1115 69,0* 68,0*
120 118,5 121,5 69,0%* 68,0%*
130 1280 132,0 68,0*
140 138,0 142,0 68,0%
150 148,0 152,0 68,0*
160 158,0 162,0 68,0
Screws of @6,0 mm with partial thread additionally in lengths Other thread lengths in the range >4xd1
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm™ to max. standard length permitted.

* Design C with 1gT= max. 65,0 mm
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SPAX)

Flat countersunk head

®

Self-tapping screw with full and partial thread

Stainless steel screws

Material: cold rolled wire according to SPAX - Factory Standard

Cross section A -B Ls - .
S4CUT-po!n:: V22 trade mark
uare poin " "
g 35%s "SPAX"

@ dk
903

@ds

/ Kk C 1qT* B Cross recess T-STAR
Type Z plus
Optional with or without ribs C: alternatively with 4CUT-cutter” D: 4CUT-point
Nominal diameter 3.5 4,0 4,5 5,0 6,0
di thread Size 35 4.0 45 5.1 6,1
permissible tolerance +0,3
dk head diameter 7,0 8.0 88 | 97 | 116
permissible tolerance +0.5 +0,6
d2 core diameter 275 2.8 31 | 34 | 39
permissible tolerance +0,3
ds shank diameter 2,6 30 | 33 ] 375 | 43
permissible tolerance +0,10
k head height max. 2,1 2.4 229 2.9 3.4
P thread pitch 2.1 2.4 2.7 3,0 3,6
permissible tolerance +0,1 xp
T-STAR plus size T15/T20 | T20 T30
Cross reecess size Type Z 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = 1gT )
Nom.dim. min max lgV | 1gT | 1gV | 1gT | 1gV | 1gT | 1gV | 1gT | lgV | 1gT
20 18,5 20,5 16,0 16,0
25 23,5 25,5 21,0 118,0121,0 20,0 20,0
30 28,5 30,5 25,0118,0125,0]18,0] 25,0 25,0 24,0
35 33,5 36,0 30,0 230|300 230|300250|300]250]290
40 38,5 41,0 35,0123,0]35,0]23,0]34,0]250]350]27,0]34,0] 24,0
45 43,5 46,0 40,0 30,0 | 40,0 | 30,0 [39,0 | 30,0 39,0 | 30,0 | 38,0 | 29,0
50 485 51,0 40,0320 45,0325 440[325|44,0]32,0] 43,0 32,0
55 53,5 56,0 35,0 150,0 | 35,0 | 49,0 | 37,0 49,0 | 37,0 | 48,0 | 37,0
60 58,5 61,0 35,01 50,0 | 35,0]54,0|37,0]154,0| 37,0 53,0| 37,0
65 63,5 66,0 10,0|50,0375]590 420|590 41,0580 41,0
70 68,5 71,0 50,01 37,5]59,0]42,0]61,0|41,0]61,0| 41,0
75 73,5 76,0 500|375 59 |420|61,041,0|61,0|41,0
30 78.5 81,0 50,0 37.5|59,0] 47.0] 61,0 46,0 61,0 46,0
90 88,5 91,5 590 | 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 118,5 121.5 69,0% 68,0%
130 128,0 132,0 68,0
140 138,0 142,0 68,0%
150 148,0 152,0 68,0*
160 158.,0 162,0 68,0%

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted.

* Design C with 1gT= max. 65,0 mm
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® Self-tapping screw with full and partial thread
% sp@ Material: cold rolled wire according to SPAX - Factory Standard
Washer head Stainless steel screws
Cross section A-B
4CUT-point: Ls Manufacturer's
square point - lqV 43 trade mark
in core 35% JS |=,A - "SPAX"
=4S .0
S @% Bl m VA i
= L —
o0
— © v B
K —.g = C lqT 2 B Cross recess T-STAR
. : Type Z plus
C:alternatively with 4CUT-cutter* D: 4CUT-point
Nominal diameter 3.5 4,0 4,5 5,0 6,0
dl thread size 3.5 4.0 4,5 5.1 6,1
permissible tolerance +0.,3
dk head diameter 86 | 96 | 106 | 116 13,6
permissible tolerance +0.6 +0,65
dkl countersink diameter 49 | 50 | 54 | 59 6,9
permissible tolerance +0,20
d2 core diameter 25 | 28 1 31 | 34 | 39
permissible tolerance +0,3
ds shank diameter 26 | 30 | 33 | 375 | 43
permissible tolerance +0,10
k head height max. 1.8 ¥ 2,0 2,2 3,1
thread pitch 2.1 2.4 2.7 3.0 3.6
permissible tolerance +0.1 xp
T-STAR plus_size T15/ 120 | T20 [ 130

Cross recess size Type 7 2
Ls Standard thread lengths ( full thread = 1gV / partial thread = I1gT )
Nom.dim. min max lgV | lgT | lgV | lgT | lgV | 1gT | lgV | lgT | lgV | lgT
16 16,0 17,5 15,0
20 18,5 20,5 18,0 18,0
25 23,5 25,5 23,0 118,0123,0 22,5 22,0
30 28,5 30,5 27,01 18,01 27,5[18.0] 27.5 27,0 27,0
35 33,5 36,0 32,0 123,0132,5(23,0|325|250|32,0|250|32,0|24,0
40 38.5 41,0 37,0 23,01 37,5| 23,0 37,0 | 25,0 | 37,0 | 27,0 | 37,0 | 24,0
45 43,5 46,0 40,0 130,01 42,5 30,0 142,0 1 30,0 | 41,0 | 30,0 | 41,0 | 29,0
50 48,5 51,0 40,0 [32,0147,5(32,5[47,0(32,5]46,0(32,0[46,0( 32,0
55 53,5 56,0 35,0150,0|350]52,0 37,0]|51,0|37,0]51,0|37,0
60 58.5 61,0 35,01 50,0 35.0] 57,01 37,0] 56,0 | 37.0 | 56,0 | 37.0
65 63,5 66,0 40,01 50,0 |37,5|59,0 | 42,0 61,0 | 41,0 | 61,0 | 41,0
70 68,5 71,0 50,0 37,5]159.042,0]161,0| 41,0| 61,0 41,0
75 73,5 76,0 50,0 137,5]159,0 42,0 |61,0 | 41,0 | 61,0 | 41,0
80 78.5 81,0 59.047,0]61,0| 46,0 | 61,0 46,0
90 88,5 91,5 59,0 47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 1185 1215 69,0% 68,0%
130 128,0 132,0 68,0*
140 138,0 142,0 68,0*
150 148,0 152,0 68,0*
160 158.0 1620 68,0%

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl
to max. standard length permitted.

* Design C with lgT= max. 65,0 mm
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® Self-tapping screw with full and partial thread

@ Raised countersunk head Stainless steel screws

Material: cold rolled wire according to SPAX - Factory Standard

Cross section A-B

Ls '
4CUT-point: e Manufacturer's
Square point Qv-2 trade mark
in core 355 BT " SPAX "
- e | A | D ——
. s _
IS o F
1S - B Crossrecess  T-STAR
K lgT > Type Z plus

Optional with or without ribs

C: alternatively with 4CUT-cutter*  D: 4CUT-point

Nominal diamerer 3.5 4,0 4,5 5,0 6,0
dl thread size 3.5 4,0 4,5 5.1 6,1
permissible tolerance +0,3
dk head diameter 70 | 8,0 38 | 97 | 116
permissible tolerance +0:5 +0,6
d2 core diameter 25 | 28 3,1 | 34 3,9
permissible tolerance +0,3
ds shank diameter 26 | 30 | 33 | 375 | 43
permissible tolerance +0,10
k head height max. 2.1 2.4 259 2.9 3,4
P thread pitch 21 2.4 2,7 3,0 3,6
permissible tolerance +0,1 Xp
T_STAR plus_size T15/ 120 | T20 T30
Cross recess size Type Z 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread =1gT )
Nom.dim. min max lgV | 1gT | 1gV | 1oT | IgV | IgT | gV | IgT | gV | 1gT
20 18,5 20,5 16,0 16,0
25 23,5 25,5 21,0 18,0 |21,0 20,0 20,0
30 28,5 30,5 25,0 18,0]25,0| 18,0 25,0 25,0 24,0
35 33,5 36,0 30,0 2303001230300 250]300]250]290
40 38,5 41,0 35,01 23,0]35,0]23,0]34,0)25,0]35,0(27,0]34,0] 24,0
45 43,5 46,0 30,0 1 40,0 | 30,0 | 39,0 | 30,0 |39,0 | 30,0 [ 38,0 | 29,0
50 48,5 51,0 32,0]145,0]32,5]44,0|32,5]44,0(32,0]43,0]32,0
55 53,5 56,0 35,0 150,0 | 35,0 49,0 |37,0 | 49,0 | 37,0 48,0 | 37,0
60 585 61,0 35,0 50,0 35,0 54,0 37,0 54,0 37.0 | 53.0 | 37.0
65 63,5 66,0 40,0 150,0 |37,5]59,0 | 42,0 59,0 | 41,0 | 58,0 | 41,0
70 68,5 71,0 50,0 37,5]59.0] 42,0 61,0 41,0] 61,0 41,0
75 73,5 76,0 50,0 37,5 59,0 (42,0 61,0 [ 41,0 |61,0 | 41,0
80 78,5 81,0 50,0 | 37,5]159,0| 47,0] 61,0 | 46,0 61,0 | 46,0
90 88,5 91,5 59,0 [47,0 61,0 61,0
100 98,5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 118,5 191.5 69,0* 68,0%*
130 128,0 132,0 68,0*
140 138,0 142,0 68,0
150 148,0 152,0 68,0*
160 158.0 162.0 68.0%

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted.

* Design C with 1gT= max. 65,0 mm
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ES

Pan head

Self-tapping screw with full and partial thread

SPAX"

Material: cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

Cross section A-B

Ls Manufacturer's
4CUT-point: trade mark
Square point " SPAX "
in core 5 T —_—
(S D
S & }
S
K g B Cross recess T-STAR
Type Z plus
C:alternatively with 4CUT-cutter  D: 4CUT-point
Nominal diameter 3.5 4,0 4,5 5,0 6,0
dl thread size 3,5 4.0 4.5 5,1 6,1
permissible tolerance +0,3
dk head diameter 70 | 79 90 | 99 11,9
permissible tolerance +0,5 +0,6
d2 core diameter 25 | 238 3,1 | 34 3.9
permissible tolerance +0,3
ds shank diameter 2.6 [ 3,0 | 33 | 375 4.3
permissible tolerance +0,10
k head height max. 2.7 2.9 3,1 3,4 4.0
P thread pitch 2.1 2.4 2.7 3,0 3.6
permissible tolerance +0,1xp
T-STAR plus size T15/T20 | T20 T30
Cross recess size 7. 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = 1gT
Nom. dim. min max lgV | 1gT | IgV | 1gT | 1gV | 1sT | 1gV | 1gT | gV | IsT
16 16,0 17,5 15,0
20 18,5 20,5 18,0 18,0
25 23,5 25,5 23,0 18,0 (23,0 22,5 22,0
30 28.5 30,5 27,0118,0127,5[18,0] 27,5 27.0 27.0
35 33,5 36,0 32,0 1230132,5|23,0]132,5(250]32,0|250]32,0
40 38,5 41,0 37,01 23,0137,5[23,00137,0]25,0]137,0|27,0]37,0| 24,0
45 43,5 46,0 40,0 130,0 | 42,5 130,0 | 42,0 | 30,0 | 41,0 | 30,0 | 41,0 | 29,0
50 48,5 51,0 40,0 | 32,01 47,5]32,5]147,0] 32,5] 46,0 | 32,0 46,0 | 32,0
55 53,5 56,0 3501500 |350]52,01|37,0]|51,0|37,0|51,0|37,0
60 58,5 61,0 35,01 50,0(35,0]57,0|37,0]56,0| 37,0 56,0 | 37,0
65 63,5 66,0 40,0 | 50,0 |37,5 59,0 | 42,0 |61,0 | 41,0 | 61,0 | 41,0
70 68,5 71,0 50,01 37,5159,0(42,0161,0| 41,0]61,0| 41,0
75 73,5 76,0 50,0 137,5159,0 42,0 61,0 | 41,0 | 61,0 | 41,0
80 78,5 81,0 50,01 37,5159,0 | 47,0] 61,0| 46,0 | 61,0 | 46,0
90 88,5 91,5 59,0 | 47,0 61,0 61,0
100 98.5 101,5 61,0 61,0
110 108,5 111,5 69,0* 68,0*
120 118,5 121,5 69,0%* 68,0%
130 128,0 132,0 68,0*
140 138,0 1420 68,0%*
150 1480 152,0 68,0*
160 158.0 162,0 68,0%*

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1

to max. standard length permitted.

*Design C with 1gT= max. 65,0 mm
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Self-tapping screw with full and partial thread

SPAX-S

Material: cold rolled wire according to SPAX - Factory standard

Flat countersunk head Screws of high carbon steel
Ls Manufacturer's
gV} trade mark O or "SPAX"
40°s p b
. — QI
S . \
5 & -CE 1
K
71\ k IgT 3 A T-STAR  T-STAR plus
E Optional with
J o | A: alternatively
o .
& P/u or Multihead N_ Wit CLT-goliis
SI§
Nominal diameter 8,0 10,0 12,0
dl thread size 8.1 10,0 12,0
permissible tolerance +0.4 +0,5 +0,6
dk head diameter 15,1 18,6 22,6
permissible tolerance +0,75 +0,9 +1,1
d2 core diameter 5,0 6,1 7.35
permissible tolerance +0,.3 +0,35
ds shank diameter 5,7 | 6,8 8.5
permissible tolerance +0,25
k head height max. 4.4 6,0 6,6
p thread pitch 4.0 5,0 6,0
permissible tolerance +0,1 xp
T_STAR size T40 | T50 | 150
Ls Standard thread lengths (full thread=IgV / partial thread = 1gT)
Nom.dim.| min max loV | I1gT | 1gV | 1gT | 1gV | 1gT
40 38,5 41,5 32,0
45 435 465 37,0
50 48,5 51,5 142,0]32,0]40,0
55 53,5 56,5 |470320]450
60 58,5 61,5 |52,0]37,0]150,0 50,0
65 63,5 66,5 57,0 37,0]1550 40,0]55,0
70 68.5 715 |61,0]42,0]60,040,0|60,0
75 73,5 76,5 |61,042,0|60,0 450|600
80 78,5 81,5 ]70,0|47,0]70,0|50,0]70,0| 50,0
90 88,5 915 |800520]800]550]800]|550
100 98,5 101,5 |80,0[57,0180,0]|60,0] 80,0 60,0
110 108,5 111,5 80,0 70,0180,0 70,0 80,0
120 1185 1215 |80,0[70,0|80,0]70,0 80,0
130 128,0 1320 80,0 |70,0180,0 70,0 80,0
140 138,0 142,0 80,0 80,0 80,0
150 148,0 152,0 80,0 80,0 100,0
160 158,0 162,0 80,0 80,0 100,0
180 178,0 182,0 80,0 80,0 100,0
200 198,0 202,0 80,0 80,0 100,0
to
600 5970 | 602,0 80,0 80,0 100,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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SPAX:S

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Washer head Screws of high carbon steel
Ls Manufacturer's
gV trade mark O or "SPAX"
LOo, A
° /
5| [k ,
S v
- %‘ S5
% +1
bl 5| ™ gt 2 °le T-STAR  T-STARplus
B A: alternatively
= with CUT-point
Sls
e
Nominal diameter 8,0 10,0 12,0
dl thread size 8,1 10,0 12,0
permissible tolerance +0.4 +0,5 +0,6
dk head diameter 18,0 20,0 22,0 25,0 29,0
permissible tolerance +0,9 +1,0 +1,1 +1,25 +1.45
dk1 countersink diameter 9.0 12,0 14.0
permissible tolerance +0,30
d2 core diameter 5,0 [ 6,1 7,35
permissible tolerance +0,3 +0,35
ds shamk diameter 5,7 | 6.8 8,5
permissible tolerance +0,25
k head height max. 4,0 4,7 5,6
P thread pitch 4,0 5,0 6,0
permissible tolerance +0,1 xp
T -STAR size T40 | T50
Ls Standard thread lengths (full thread=lgV / partial thread = 1gT)
Nom.dim. min max IgV 1gT IgV | 1gT | lgV | IgT
40 38,5 41,5 37,0
45 43,5 46,5 42,0
50 48,5 51,5 46,0 32,0
55 53,5 56,5 51,0 32,0 50,0 50,0
60 58,5 61,5 56,0 37,0 55,0 55,0
65 63,5 66,5 61,0 37,0 60,0 | 40,0 | 60,0
70 68,5 715 61,0 42,0 60,0 40,0] 60,0
75 73,5 76,5 70,0 42,0 70,0 [45,0]70,0
80 78,5 81,5 70,0 47,0 70,0| 50,0] 70,0 | 50,0
90 88,5 91,5 80,0 52,0 80,0 55,0180,0 | 55,0
100 98.5 101,5 80,0 57,0 80,0| 60,0 80,0| 60,0
110 108,5 111,5 80,0 70,0 80,0 70,0 80,0
120 118,5 121,5 80,0 70,0 80,0] 70,0 80,0
130 1280 132,0 80,0 70,0 80,0 | 70,0 80,0
140 138,0 142,0 80,0 80,0 80,0
150 148,0 152,0 80,0 80,0 100,0
160 158,0 162,0 80,0 80,0 100,0
180 178,0 182,0 80,0 80,0 100,0
200 198,0 202,0 80,0 80,0 100,0
to
600 597,0 602,0 80,0 80,0 100,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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% SPAX)-S

Raised countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Screws of high carbon steel

Ls Manufacturer's
| IgV % trade mark O or "SPAX"
(05278 % >
8
M = \
ol g A -
ol g L
g )
| k IgT A T-STAR  T-STAR plus
e Optional with
or without ribs
& B A: alternatively
=] L with CUT- point
alternative S
head geometry SIS
Nominal diameter 8.0 10,0 12,0
dl thread size 8.1 10,0 12,0
permissible tolerance +0.4 +0.5 +0.6
dk head diameter 15,1 18.6 22.6
permissible tolerance +0,75 +0,9 %].1
d2 core diameter 5,0 6,1 7.35
permissible tolerance +0,3 +0.35
ds shank diameter 57 | 638 8.5
permissible tolerance +0,25
k head height max. 4.4 6,0 6,6
p thread pitch 4.0 5.0 6,0
permissible tolerance +0.1 xp
T - STAR size T40 | T50 T50
Ls Standard thread lengths (full thread=IgV / partial thread = IgT
Nom.dim. min max leV | 1T | lgV | lgT | lgV | lgT
40 38,5 41,5 1320
45 43,5 46,5 37,0
50 48.5 51,5 42,0132,0]40,0
55 53,5 56,5 |47,0132,0|45,0
60 58.5 61,5 52,0137,0]50,0 50,0
65 63,5 66,5 |57,0137,0]55,0(40,0]55,0
70 68,5 71,5 61,0[42,0]60,0] 40,0 60,0
75 73,5 76,5 |61,042,0|60,0]45,0]60,0
80 78.5 81,5 70,0(47,0(70,0|50,0]70,0| 50,0
90 88,5 91,5 180,0(52,0]180,0550]80,0]|55,0
100 98.5 1015 |80,0[57.0]80,0]60,0]80.0] 60,0
110 108,5 111,5 |80,0|70,0|80,0]70,0 80,0
120 118.5 121.5 80,0 70,01 80,0 | 70,0 80,0
130 128,0 132,0 |80,0(70,0]80,0|70,0 80,0
140 138,0 142,0 80,0 80,0 80,0
150 148,0 152,0 80,0 80,0 100,0
160 158,0 162,0 80,0 80,0 100,0
180 178,0 182,0 80,0 80,0 100,0
200 198,0 202,0 80,0 80,0 100,0
to
600 597,0 602,0 80,0 80,0 100,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl
to max. standard length permitted
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SPAX-S

Pan head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Screws of high carbon steel

Manufacturer's
trade mark O or "SPAX"

d
o
Q
e
o
Q
T -STAR T-STAR plus
I A: alternatively
= with CUT-point
T
QI
Nominal diameter 8.0 10,0 12,0
dl thread size 8,1 10,0 12,0
permissible tolerance +0,4 +0.5 +0,6
dk head diameter 15,5 19,0 23,0
permissible tolerance +0,75 +0,95 +1,15
d2 core diameter 5,0 6,1 7.35
permissible tolerance +0,3 +0,35
ds shank diameter 57 | 68 8.5
permissible tolerance +0,25
k head height max. 5.7 7.1 8.5
R raised radius 16,0 20,0 24,0
P thread pitch 4,0 5,0 6,0
permissible tolerance +0,1 xp
T-STAR size T40 | T50 | T50
Ls Standard thread lengths (full thread=IgV / partial thread = 1gT
Nom.dim. min max loV | 1oT | IgV | 1T | IgV | 1gT
40 38,0 41,5 37,0
45 43,0 46,5 42,0
50 48,5 51,5 46,0 32,0
55 535 56,5 51,0 132,0150,0 50,0
60 58.5 61,5 56,0137,0] 55,0 55,0
65 63,5 66,5 61,0 |37,0160,0 40,0 | 60,0
70 68,5 F1.5 61,0]42,0] 60,0|40,0] 60,0
75 73,5 76,5 70,0 |42,0170,0 |45,0]70,0
80 78.5 81,5 70,01 47,0] 70,0| 50,0 70,0| 50,0
90 88,5 91,5 80,0 152,0180,0 55,0800 | 55,0
100 98,5 101,5 ]80,0]57,0]180,0|60,0]80,0| 60,0
110 108,5 111,5 |80,0|70,0180,0 70,0 80,0
120 118,5 121,5 |80,0]70,0]80,0| 70,0 80,0
130 128,0 132,0 |80,0|70,0180,0 70,0 80,0
140 138,0 142,0 80,0 80,0 80,0
150 148,0 152,0 80,0 80,0 100,0
160 158,0 162,0 80,0 80,0 100,0
180 178,0 182,0 80,0 80,0 100,0
200 198,0 202,0 80,0 80,0 100,0
to
600 597,0 602,0 80,0 80,0 100,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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SPAXS

Hex. head with/without flange

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard
Screws of high carbon steel

k Ls

’
f

lgv

2,

400

¢d1

TH{ e

4

Dc = dk

sw

Hex. head
with flange

Manufacturer's
trade mark O

Dc = dk
AN

4 g
\N

e

Hex. head
without flange

ﬁg A: alternatively with
= CUT-point
Sls
®le
with flange without flange
Nominal diameter 8,0 10,0 12,0 8,0 10,0 12,0
dl thread size 8,1 10,0 12,0 8.1 10,0 12,0
permissible tolerance +0,4 +0,5 +0,6 +0,4 +0,5 +0,6
SW wrench size 10 13 16 10 13 16
Dc flange diamerer 17,0 20,8 24,7
permissible tolerance +0,85 +1,0 +1.2
d2 core diameter 5,0 6.1 7,35 50 | 61 7.35
permissible tolerance +0,3 +0,35 +0,3 +0,35
ds shank diameter 57 | 68 8,5 57 | 68 8,5
permissible tolerance +0,25 +0,25
k head height max. 8.5 9,7 12,1 6,0 7.0 8,0
p thread pitch 4,0 5,0 6,0 4,0 5,0 6,0
permissible tolerance +0,1xp +0,1 xp
Ls Standard thread lengths (full thread=1gV / partial thread = 1gT)
Nom.dim. min max 1gV IgT | IgV  1gT | 1gV IgT [ IgV IgT [ IgV IgT | IgV | IgT
40 38,5 41,5 37,0 37,0
45 43,5 46,5 42,0 42,0
50 48.5 51,5 46,0 32,0145,0 46,0 32,0145.0
55 53,5 56,5 51,0 32,0(50,0 50,0 51,0 32,0|50,0 50,0
60 58,5 61,5 56,0 37,0]55,0 55,0 56,0 37,0]55,0 55,0
65 63,5 66,5 61,0 37,0(60,0 40,0 |60,0 61,0 37,0(60,0 40,0 60,0
70 68,5 71,5 61,0 42,0160,0 40,0 |60.,0 61,0 42,0(60,0 40,0(60,0
75 73,5 76,5 70,0 42,0170,0 45,0 |70,0 70,0 42,0 (70,0 45,0)70,0
80 78,5 81,5 70,0 47,0]170,0 50,0]70,0 50,0]70,0 47,0]70,0 50,0|70,0|50,0
90 88,5 91,5 80,0 52,0(80,0 55,0 |80,0 55,080,060 52,0|80,0 55,0|80,0 55,0
100 98.5 101,5 ]80,0 57,0]180,0 60,0]80,0 60,0/80,0 57,0|80,0 60,0|80,0| 60,0
110 108,5 111,5 (80,0 70,0(80,0 70,0 80,0180,0 70,0180,0 70,0 80,0
120 118,5 121,5 80,0 70,0/80,0 70,0 80,01 80,0 70,0|80,0 70,0 80,0
130 128,0 132,0 (80,0 70,0(80,0 70,0 80,0180,0 70,0)180,0 70,0 80,0
140 138,0 142,0 80,0 80,0 80,0 80,0 80,0 80,0
150 148,0 152,0 80,0 80,0 100,0 80,0 80,0 100,0
160 158,0 162,0 80,0 80,0 100.0 80,0 80,0 100,0
180 178,0 182,0 80,0 80,0 100,0 80,0 80,0 100,0
200 198.,0 202,0 80,0 80,0 100.0 80,0 80,0 100,0
1
600 597,0 602,0 80,0 80,0 100,0 80,0 80,0 100,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted

Annex A31




Pagina 45 de 101 de la Evaluacion Técnica Europea ETA-12/0114 de 12/10/2017

ES

SPAX)"

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Flat countersunk head Screws of high carbon steel
Cross section A-B Ls —
e anufacturer's
4CUT"°°‘!“~ lgV % trade mark
Square point "SPAX"
in core D —

ddk

90°s

Optional with or without ribs

N

C: alternatively with 4CUT-cutter

D: 4CUT-point

Nominal diameter 8,0 10,0
dl thread size 8.1 10,0
permissible tolerance +0.4 40,5
dk head diameter 15,1 18,6
permissible tolerance +0,75 +0.9
d2 core diameter 5,0 6,1
permissible tolerance +0,3
ds shank diameter 5.7 6,8
permissible tolerance +0,25 +0,25
k head height max. 4.4 6,0
p thread pitch 4.8 6,0
permissible +0,1xp | 0,1 xp
T-STAR plus size T40 T50
Ls Standard thread lengths (full thread=lgV / partial thread = IgT
Nom.dim. min max IgV | 1gT | 1gV | 1gT
40 38.5 41,5 32,0
45 43,5 46,5 37,0
50 48.5 51,5 42.0(32,0140,0
55 53,5 56,5 |47,0]32,0(45,0
60 58.5 61,5 52,0(37,0150,0
65 63,5 66,5 |57,0(37,0|55.0
70 68.5 715 61,0(42,0]160,0
75 73,5 76,5 |61,0|42,0|60,0
80 78.5 81,5 70,0(47,0170,0]50,0
90 38,5 91,5 |80,0(52,0(800](55.0
100 98.5 101,5 80,01 57,0180,0|60,0
110 108,5 111,5 |80,0|70,0|80,0]80,0
120 118,5 121,5 80,01 70,0]80,0|80,0
130 128,0 132,0 |80,0|70,0]80,0|80,0
140 138.0 142.0 80,0 80,0
150 148,0 152,0 30,0 30,0
160 158.0 162,0 80,0 80,0
180 178,0 182,0 30,0 30,0
200 198.0 202,0 80,0 80,0
to
600 597,0 602,0 30,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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Washer head

Self-tapping screw with full and partial thread

Screws of high carbon steel

Material: cold rolled wire according to SPAX - Factory standard

Cross section A-B

Manufacturer's trade mark

4CUT-point: Ls
Square point IgV *J
In core N | —
p 35°%5 g 8 " D
Q [
. ) .
klleg® C | arz B T-STAR
- plus
C:alternatively with 4CUT-cutter D: 4CUT-point
Nominal diameter 8,0 10,0
dil thread size 8,1 10,0
permissible tolerance +0.4 +0,5
dk head diameter 18,0 20,0 22,0 240 23,0 25,0 27,0
permissible tolerance +0,9 +1.0 +1.1 +1.2 +1,15 +1.25 +1.35
dkl countersink diameter 9.00 12,00
permissible tolerance +0,50 +0,5
d2 core diameter 5.0 6,1
permissible tolerance +0,3
ds shank diameter 5.7 6,8
permissible tolerance +0,25 +0,25
k head height max. 4.3 4.7
p thread pitch 4.8 6,0
permissible tolerance +0,1 xXp +0,1 xXp
T-STAR plus size T40 150

Ls Standard thread lengths (full thread=lgV / partial thread = 1gT)
Nom.dim. min max IgV IgT lgV 1gT
40 38,5 41,5 37,0
45 43,5 46,5 42,0
50 48,5 51,5 46,0 32,0 45,0
55 53,5 56,5 51,0 32,0 50,0
60 58,5 61,5 56,0 37,0 55,0
65 63,5 66,5 61,0 37,0 60,0
70 68,5 71,5 61,0 42,0 60,0
75 73,5 76,5 70,0 2,0 70,0
80 78,5 81,5 70,0 47,0 70,0 50,0
90 88,5 91,5 30,0 52,0 30,0 55,0
100 98.5 101,5 80,0 57,0 80,0 60,0
110 108,5 111,5 80,0 70,0 80,0 30,0
120 118,5 121,5 80,0 70,0 80,0 80,0
130 128,0 132,0 80,0 70,0 80,0 80,0
140 138.0 1420 80.0 80,0
150 148,0 152,0 80,0 30,0
160 158,0 162,0 80,0 80,0
180 178,0 182,0 80,0 30,0
200 198,0 202,0 80,0 80,0
to
600* 597,0 602,0 80,0 80,0

Intermediate lengths on Ls possible

1= Preferred size

*for d1=10,0 Ls up to
1.000 mm possible

Other thread lengths in the range >4xd1

to max. standard length permitted
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SPAX)

®

Raised coutersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Screws of high carbon steel

Cross section A-B

@dk _,

; Ls Manufacturer's
AGL T o IgV +1 trade mark
Square point -2 ——— " gpAX"
in core P 35%s- g g iy D
/
% g e A =
(o]
8 C Fm—
Optional with or " o -y R T-STAR plus
- -2

without ribs

C: alternatively with 4CUT-cutter D: 4CUT-point

Nominal diameter 8.0 10,0
dl thread size 8.1 10,0
permissible tolerance +0,4 +0,5
dk head diameter 15.1 18.6
permissible tolerance +0,75 +0.9
d2 core diameter 5.0 6,1
permissible tolerance +0.3
ds shank diameter 5.7 6,8
permissible tolerance +0,25 +0,25
k head height max. 4.4 6.0
P thread pitch 4.8 6,0
permissible tolerance | +0,1xp | +0.1xp
T-STAR plus size T40 T50
Ls Standard thread lengths (full thread=1gV / partial thread = IgT
Nom.dim. min max IgV | 1oT | 1gV | IgT
40 38,5 41,5 32,0
45 43,5 46,5 37,0
50 48.5 51,5 42.0132,0]140.,0
55 53,5 56,5 |47,0(32,0]450
60 58,5 61,5 |52.0]37.0]50,0
65 63,5 66,5 |57,0|37,0|55,0
70 63.5 715 |61.0]42.0]60.0
75 73,5 76,5 |61,0]42,0|60,0
80 78.5 81,5 70,0(47,0]170,050,0
90 88,5 91,5 | 80,0|52,0]80,0(55,0
100 98,5 101,5 |80,0|57,0]80,0|60,0
110 108,5 111,5 |80,0)70,080,0|80,0
120 118,5 121,5 |80,0|70,0]80,0|80,0
130 128,0 132,0 |80,0|70,0|80,0 80,0
140 138.0 1420 0.0 80,0
150 148,0 152,0 80,0 80,0
160 158.0 162,0 80,0 80,0
180 178,0 182,0 80,0 80,0
200 198.0 2020 30,0 0.0
to
600 597,0 602,0 80,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl
to max. standard length permitted
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Pan head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Screws of high carbon steel

Cross section A-B

Ls )
; Manufacturer's
4CUT-point: laqv
Square point g '2° trade mark
in core p 3515¢ Sls |<—A
_ QI
X [‘_\
8 Z
U
> =
K Ql C IgT *] B T-STAR plus

C: alternatively with 4CUT-cutter D: 4CUT-point

Nominal diameter 8.0 10,0
dl thread size 8,1 10,0
permissible tolerance +0.4 +0,5
dk head diameter 15,5 19,0
permissible tolerance +0,75 +0,95
d2 core diameter 5,0 6,1
permissible tolerance +0,30
ds shank diameter 5,7 6,8
permissible tolerance +0,25 +0,25
k head height max. 6,0 7.1
P thread pitch 4,8 6,0
permissible tolerance | +0,1xp | 0,1 xp
T-STAR plus size T40 T50
Ls Standard thread lengths (full thread=lgV / partial thread = 1gT
Nom.dim. min max lgV | 1oT | IgV | IgT
40,0 38.5 41,5 37.0
45,0 43,5 56,5 42,0
50 48.5 51,5 46,0132,0140,0
55 53,5 56,5 51,0 (32,0145,0
60 58.5 61,5 56,0137,0150,0
65 63,5 66,5 61,0(37,0155,0
70 68.5 71,5 61,0142,0]60,0
75 73,5 76,5 70,0 142,060,0
80 78,5 81,5 70,0147,0]70,0 50,0
90 88,5 91,5 80,0 152,0180,0 55,0
100 98,5 101,5 ]80,0(57,0]80,0]60,0
110 108,5 111,5 180,0|70,0180,0|80,0
120 118,5 121,5 ]80,0(70,0180,0]80,0
130 1280 132,0 180,0170,0180,0 80,0
140 138,0 142,0 80,0 80,0
150 148,0 152,0 80,0 80,0
160 158,0 162,0 80,0 80,0
180 178,0 182,0 80,0 80,0
200 198,0 202,0 80,0 80,0
to
600 597,0 602,0 80,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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sSPAX"

Hex. Head with/without flange

Self-tapping screw with full and partial thread

Screws of high carbon steel

Material: cold rolled wire according to SPAX - Factory standard

Cross section A-B ,_k Ls Hex. head
4CUT-point: gV 3 with flange
Square point . N| =
- Vi
in core P 3945 B A 5
8 > na -\-\-\n\-\-\‘\\\-\-\ }
S N2\
Manufacturer's
% 't'rade m"ark
sw s = gry P L
|
i __EB_ C: alternatively with 4CUT-cutter
\@'/ D: 4CUT-point
with flange without flange with flange without flange
Nominal diameter 8.0 8.0 10,0 10,0
dl thread size 8.1 8.1 10,0 10,0
permissible tolerance +0,4 +0.4 +0,5 +0,5
SW wrench size 10 10 13 13
Dc flange diameter 16,5 = 20,8 =
permissible tolerance +0,8 = +1,0 -
d2 core diameter 5,0 5,0 6,1 6,1
permissible tolerance +0,3 +0,3 +0,3 +0,3
ds shank diameter 57 5.9 6,8 6,8
permissible tolerance +0,25 +0,25 +0,25 +0,25
k head height max. 4.4 4.4 9.7 7,0
P thread pitch 4.8 4.8 6,0 6,0
permissible tolerance +0,1 xp +0,1 xp #0,1 xp +0,1 xp
Ls Standard thread lengths (full thread=IgV / partial thread = IgT)
Nom.dim. min max lgV | 1oT
40 38,5 41,5 32,0 32,0
45 43,5 46,5 37,0 37,0
50 48.5 CHES] 42,0 | 32,0 42,0 32,0 40,0 40,0
55 53,5 56,5 47,0 | 32,0 47,0 | 32,0 45,0 45,0
60 58.5 61,5 52,0 | 37,0 52,0| 37,0 50,0 50,0
65 63,5 66,5 57,0 | 37,0 57,0 137,0 55,0 55,0
70 68,5 T1.5 61,0 | 42,0 61,0 | 42,0 60,0 60,0
75 73,5 76,5 61,0 | 42,0 61,0 | 42,0 60,0 60,0
80 78.5 81,5 70,0 | 47,0 70,0 | 47,0 70,0| 50,0 70,0 | 50,0
90 88,5 91,5 80,0 | 52,0 80,0 | 52,0 80,0 | 55,0 80,0 | 55,0
100 98.5 1015 80,0 | 57,0 80,0 | 57,0 80,0 | 60,0 80,0 | 60,0
110 108,5 111,5 80,0 | 70,0 80,0 | 70,0 80,0 | 80,0 80,0 | 80,0
120 118,5 1215 80,0 | 70,0 80,0 | 70,0 80,0 | 80,0 80,0 | 80,0
130 128,0 132,0 80,0 | 70,0 80,0 | 70,0 80,0 | 80,0 80,0 | 80,0
140 138,0 1420 80,0 80,0 80,0 80,0
150 148,0 152,0 80,0 80,0 80,0 80,0
160 158,0 1620 80,0 80,0 80,0 80,0
180 178,0 182,0 80,0 80,0 80,0 80,0
200 198.,0 202,0 80,0 80,0 80,0 80,0
to
600 597,0 602,0 80,0 80,0 80,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted

Annex A36




Pégina 50 de 101 de la Evaluacion Técnica Europea ETA-12/0114 de 12/10/2017

ES

SPAX"

Flat countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Stainless steel screws

Cross section A-B

Ls .
p Manufacturer's
4CUT-point: gV *] trade mark
quare point : — "SPAX"
In core . D
= L~
3
5 o h | . }
IS > Ii\‘l
J Z
K T-STAR plus
Optional with or L=
Wil e C: alternatively with 4CUT-cutter  D: 4CUT-point
Nominal diameter 8.0 10,0
dl thread size 8,1 10,0
permissible tolerance +0.4 +0.5
dk head diameter 15,1 18,6
permissible tolerance +0,75 +0,93
d2 core diameter 5.3 6,1
permissible tolerance +0,30
ds shank diameter S foeso Lo b e e
permissible tolerance +0,25
k head height max. 4.4 6,0
p threadpitch ... 4.8 D kA L ——
permissible tolerance +0,1 X p
T-STAR plus size T40 I TS50
Ls Standard thread lengths (full thread=1gV / partial thread = IgT)
Nom.dim. min max IgV | IoT | 1gV | 1T
40 38,5 41,5 32,0
45 43,5 46,5 37,0
50 485 51,5 42,0(32,0( 40,0
55 53,5 56,5 47,0 | 32,0 | 45,0
60 58.5 61.5 |52.0]37.0]50,0
65 63,5 66,5 57,0 |137,0 | 55,0
70 68,5 7155 61,0 [ 42,01 60,0
75 73,5 76,5 | 61,0 42,0 | 60,0
80 78.5 81,5 70,0 | 47,0 | 70,0 | 50,0
90 88,5 91,5 |80,0 520 (80,0]550
100 98,5 101,5 | 80,0 | 57.0] 80,0 | 60,0
110 108,5 111,5 |80,0 70,0800 |800
120 118.5 121,5 | 30,0| 70,0 80,0 | 80,0
130 128,0 1320 | 80,0 [ 70,0 | 80,0 [ 80,0
140 138,0 1420 80,0 80,0
150 148,0 152,0 80,0 80,0
160 158.,0 162,0 80,0 80,0
180 178,0 182,0 80,0 80,0
200 197.0 202,0 80,0 80,0
to
600 597,0 602,0 80,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xdl
to max. standard length permitted
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SPAX)

Washer head

®

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Stainless steel screws

Cross section A-B

Manufacturer's trade mark

4CUT-point: Ls
Square point lgV *
In core 35%. % =
7] Q|
% § IR\ VI WA\ WA\
Q |
A )
k ~ 8 C IgT f21 B T-STAR
s~ T &
- plus
C:alternatively with 4CUT-cutter D: 4CUT-point

Nominal diameter 8.0 10,0

dl thread size 8.1 10,0
permissible tolerance +0.4 +0,5

dk head diameter 18,0 20,0 22,0 24,0 23,0 25,0 27,0
permissible tolerance +0,9 +1,0 +1,1 +£1.2 +1,15 +1,25 +1,35

dk1 countersink diameter 9.00 12,00
permissible tolerance +0,50 +0.5

d2 core diameter 5.3 6.1
permissible tolerance +0,3 +0,3

ds shank diameter 5,70 6,80
permissible tolerance +0,25 +0,25

k head height max. 4.3 4.7

P thread pitch 4.8 6.0
permissible tolerance +0,1 xp +0,1 xp

T-STAR plus size T40 T50

Ls Standard thread lengths (full thread=IgV / partial thread = IgT)
Nom.dim min max lgV 1eT IgV leT

40 375 41,5 37,0

45 43,5 46,5 42,0

50 48,5 51,5 46,0 32,0 40,0

55 53,5 56,5 51,0 32,0 45,0

60 58,5 61,5 56,0 37,0 50,0

65 63,5 66,5 61,0 37,0 55,0

70 68,5 71,5 61,0 42,0 60,0

75 73,5 76,5 70,0 42,0 70,0

80 78.5 81,5 70,0 47,0 70,0 50,0
90 88,5 91,5 80,0 52,0 80,0 55,0
100 98,5 101.5 80,0 57,0 80,0 60,0
110 108,5 111,5 80,0 70,0 80,0 80,0
120 118,5 121,5 80,0 70,0 80,0 80,0
130 128,0 132,0 80,0 70,0 80,0 80,0
140 138,0 142,0 80,0 80,0
150 148,0 152,0 80,0 80,0
160 1580 162,0 80,0 80,0
180 178,0 182,0 80,0 80,0
200 197,0 202,0 80,0 80,0

to
600 597.0 602,0 80,0 80,0

Intermediate lengths on Ls possible

[ = Preferred size

Other thread lengths in the range >4xdl

to max. standard length permitted
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@ SPAX"

Raised coutersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory standard

Stainless steel screws

Cross section A-B

- Ls Manufacturer's
4CUT-point: gV +] trade mark
Square point -2 " SPAX "

in core P 355 S| o D
Q
N o[ (R e
5 7 2 3 ‘e
Q \»,y
8 C
Optional with or S ” T-STAR plus
without ribs LS loT =
C: alternatively with 4CUT-cutter D: 4CUT-point
Nominal diameter 8.0 10,0
dl thread size 8.1 10,0
permissible tolerance +0,4 +0.5
dk head diameter 15,1 18.6
permissible tolerance +0,75 +0,93
d2 core diameter 5.3 6.1
permissible tolerance +0,3 +0,3
ds shank diameter 5,70 6.80
permissible tolerance +0,25 +0,25
k head height max. 4.4 6.0
p thread pitch 4.8 6,0
permissible tolerance +0,1 xp +0,1 xp
T-STAR plus size T40 T50
Ls Standard thread lengths (full thread=1gV / partial thread = IgT)
Nom.dim. min max leV | lgT | 1oV | 1eT
40 38,5 41,5 32,0
45 43,5 465 |370
50 48,5 51,5 42,0 32,0] 40,0
55 53,5 56,5 47,0 | 32,0 | 45,0
60 58,5 61,5 52,01 37.0| 50,0
65 63,5 66,5 57,0 137,01550
70 68,5 71,5 61,0 42,0] 60,0
75 73,5 76,5 |61,0 420|600
20 78.5 81,5 |70.0]47.0]700] 500
90 88,5 91,5 80,0 | 52,0 | 80,0 | 55,0
100 98,5 101,5 |80.0]57.0]80,0]60,0
110 108,5 111,5 80,0 | 70,0 | 80,0 | 80,0
120 118,5 121,5 | 80,0| 70,0 [ 80,0 80,0
130 128,0 132,0 |80,0 70,0800 |800
140 138,0 142,0 80,0 80,0
150 148,0 152,0 80,0 80,0
160 158.0 162,0 80,0 80,0
180 178,0 182,0 80,0 80,0
200 198,0 202,0 80,0 80,0
to
600 597.0 602,0 80,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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Self-tapping screw with full and partial thread

SPAX"

Pan head

ES

Material: cold rolled wire according to SPAX - Factory standard

Stainless steel screws

Cross section A-B

Ls .
4CUT-point: TV Manufacturer's
S : | gv -2 trade mark
quare point '
in core " SPAX'
T e
5 /r ll\‘\‘\'i\-\‘\‘\\\l\‘\‘\Il\
(S \L_ _I..“\‘\‘[G"“\‘\ }
N %]
©
k Q T-STAR plus
f
C: alternatively with 4CUT-cutter D: 4CUT-point
Nominal diameter 8,0 10,0
dl thread si1ze 8.1 10,0
permissible tolerance +0,4 +0,5
dk head diameter 15.5 19.0
permissible tolerance +0,77 +0,95
d2 gore diameter 53 ) "W [N (NN, NS N ——
permissible tolerance +0,3 +0,3
ds shamk diameter 5,70 6.80
permissible tolerance +0,25 +0,25
k head height max. 6.0 7.1
p thread pitch 4.8 6,0
permissible tolerance +0,1xp 0,1 xp
T-STAR plus size T40 T50
Ls Standard thread lengths (full thread=IgV / partial thread = IgT)
Nom.dim. min max IgV | 1T | 1gV | 1oT
40 385 a5 |37.0
45 43,5 465 420
50 485 515 | 46,0 32,0 40,0
55 53,5 56,5 |51,0 320|450
60 58,5 61,5 56,01 37,01 50,0
65 63,5 66,5 61,0 |137,0 | 55,0
70 68,5 71,5 61,0 42,01 60,0
75 73,5 76,5 70,0 | 42,0 | 60,0
80 78.5 81,5 70,0 | 47,01 70,0 [ 50,0
90 88,5 91,5 80,0 | 52,0 | 80,0 | 55,0
100 98.5 101,5 | 80,0 57,0 80,0 | 60,0
110 108,5 111,5 | 80,0 | 70,0 | 80,0 | 80,0
120 118,5 121,5 | 80,0 70,0 80,0 | 80,0
130 128,0 1320 |80,0 700800800
140 138,0 142,0 30,0 30,0
150 148,0 152,0 80,0 80,0
160 158.0 162.0 80,0 80,0
180 178,0 182,0 80,0 80,0
200 198,0 202,0 80,0 80,0
to
600 5970 202,0 80,0 80,0

Intermediate lengths on Ls possible

Other thread lengths in the range >4xd1
to max. standard length permitted
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Al sPax:s

Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX - Factory Standard

Screws of high-carbon steel

Ls Manufacturer's
trade mark
X 40° 5 P P or "SPAX"
) N v A —J &|8
Countersunk 4 35 _::I__ ' ‘\‘ “ A‘\)‘k A Y
head N9 ke AR +
\./X
3 A T-STAR or
T-STAR plus
alternative
head geometry
3
(<]
Ls i gl A: alternatively with
X P or "SPAX" CUT-point
\"‘o o o«
e — h=d B2y
’ v 4 NESIRS]
e AAAXAAAA (5K -“
Washer head 8 _;“{ v v‘“r lv: l'r\ V- / -
et R L
k T-STAR or &l
T-STAR plus 8 g
Ls
o Manufacturer's
X 40735, 2 ol 5 trademark O
w 8 = or "SPAX"
3% T AA AAA I T
Cylindric head gl AR e |
K =
% T-STAR or
T-STAR plus
Ls Manufacturer's
trade mark
X 40505 P .
LW 8| 8
e AA AAA AKX = X
Pan head g T—— -]
k A T-STAR or
T-STAR plus
Nominal diameter 6,0
s Cylindric Pan
Type of Head Countersunk head Washer head Y
head head
dl thread size 6.0
permissible tolerance +03
dk head diameter 9.7 | 11.6 13.0 15.0 8.4 | 99 1119
permissible tolerance +0.6 +0,65 +0,75 +0,6
d2 core diameter 3.8
permissible tolerance +0,3
k head height max. 2.9 | 3.8 2.2 | 2,4 6.0 | 34| 4
p thread pitch 3,0
permissible tolerance +0,1 xp
T-STAR size T20 | T30 | 120 | T30
Thread-free length X Ls 60-200 max. 15 mm
Ls 60-99 Ls+2 mm
permissible tolerance
Ls 100-200 L.s £5 mm

of screw length

[ =Preferred Version
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Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX - Factory Standard
Screws of high-carbon steel

LS Y Manufacurer's
X trade mark
D 330 §§{ !"r c
3 8 TR R
o\ Q J
R/
\/_ k &
C: 4CUT-point
Manufacurer's
Ls trade mark
=X P 3657
= ‘MIT"‘ Y A4 "‘ Cross selektion A-B
)
5
k C: 4CUT-point T-STAR 8y
plus
4CUT-point:
Square point
in core
- P
 Tynee ®
Q
T-STAR
k C:4CUT-point plus
fis Manufacurer's
trade mark
- b, B8y |
= = N
S| 4+ ) wn\ WA Y N
o o
k C: 4CUT-point
Nominal diameter 6,0
b Cylindric Pan
Type of Head Countersunk head Washer head hiead head
dl thread size 6.0
permissible tolerance +0.3
dk head diameter 9.7 | 11,6 13,0 15,0 8,4 | 99 ] 11,9
permissible tolerance +0.6 +0,65 +0,75 +0.6
d2 core diameter 3.9
permissible tolerance +0,3
k head height max. 2,9 | 3,8 | 2,2 | 2,4 | 6,0 | 34 ] 4
P thread pitch 3,6
permissible tolerance +0,1xp
T-STAR plus size T20 | T30 | T20 | T30
Thread-free length X Ls 60-200 max. 15 mm
Ls 60-99 Ls+2 mm
permissible tolerance
of screw length Ls 100-200 Ls+5 mm

[ =Preferred Version
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Self-tapping screw with full- thread

®
SP@ = s Material: Cold rolled wire according to SPAX - Factory Standard

Screws of high-carbon steel

Ls Manufacturer's
trade mark
X 40° 5, i or "SPAX"
N )V\ g8
C t k ?;)I x \~ AA AA
head B 8]22: smiERARE AR
K A T-STAR or
T-STAR plus
alternative
head geometry
é
Ls Manufacturer's
= . trade mark A: alternatively with
,v@ﬁ, P e |1 5 CUT-point
B 1 A-A-A-A-A-A [A/ x 3 _\‘S =
Washer head S| Y v‘\v ) lv:\‘\\')‘vr a3 |‘_L: B \’
N DX m
- A
k T-STAR or
T-STAR plus o~ —
kel e}
Ls Ql 8«
° Manufacturer's
% 4005, P ol 5 trade mark O
)V“ ]88 or "SPAX"
g AA AAA (K T
Cylindric head g[ 1A AR L
VYV VYyVvyvYyyvyy '(' A 4
K o
=~ KA T-STAR or
T-STAR plus
Manufacturer's
2 trade mark
x “en D § 5 or "SPAX
A A-A ; A-AA A& —
Pan head gl 11 o
¢\A
K T-STAR or
T-STAR plus
Nominal diameter 8,0
Cylindric Pan
Count d d
Type of Head ountersunk hea Washer hea head head
dl thread size 8.1
permissible tolerance +0,4
dk head diameter 11,6 15,1 18.0]20.0]22.0] 24.0] 10,0 15.5 11,9
permissible tolerance +0,6 +0,75 |£0,9 |£1,0 |£1,1 |£1,2 +0,6 +0,75 +0,6
d2 core diameter 5,0
permissible tolerance +0,3
k head height max. 30 | 48 | 45 | 80 | 58 [ 40
p thread pitch 4,0
permissible tolerance +0,1 xp
T -STAR size T40 | T30
Ls 60-200 max. 15 mm
Thread-free length X T Sy
ermissible tolerance e Lot
pf — s 100-200 s +5 mm
O SCIew feng Ls> 200 Us+15 mm
Screw lengths Ls up to 600 mm (Lengths > 400 mm with CUT-point ) [ =Preferred size
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Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX - Factory Standard

Screws of high-carbon steel

SPAX-S

Manufacturer's
trade mark O
S 405¢5 P e or "SPAX"
Countersunk  #[ 2| _I™NT A (‘\3‘ “‘fk A )
head S ez V. . s . +
~X
k A T-STAR or
T-STAR plus
alternative X
head geometry
;‘a %[ g
ol Q
(&}
71k
L Manufacturer's
S trade mark A: alternatively with
X 40° P or "SPAX" CUT-point
/V‘\\’o — |8 s
N3 =
o A-A AAA [EK _\)
o —t d H
Washer head S v v‘e V-V VY f
L |
K A h =
T-STAR or
T-STAR plus ] I
[S] Q
Ls
Manufacturer's
X 40° 25, P oSl s trade mark
Ve RS or "SPAX"
X S T
Cylindrichead & 1 TR At W L W\ n
\ BB &5 AR SR = AR g3 4 l\v v v s
K e
5 XA T-STAR or
T-STAR plus
Manufacturer's
5 trade mark
Ix 40505 P S or "SPAX"
/VK gl 8
AA AAA A& AY
Pan head é =17 'ﬁ |
k A T-STAR or
T-STAR plus
Nominal diameter 10,0
Cylindric Pan
Countersunk head ‘Washer head
Type of Head head head
dl thread size 10,0
permissible tolerance +0,5
dk head diameter 1551 18,6 20,0 25,0 12,0 19.0 | 15,5
permissible tolerance +0,75 +0,93 +1,0 +].25 +0,6 +0,95 |+£0,75
d2 core diameter 6.1
permissible tolerance +0,3
k head height max. 42 | 6,0 | 5,0 | 5,0 | 100 | 71]5.8
p thread pitch 5,0
permissible tolerance +0,1 xp
T-STAR size T50 | T40 | T50 | T40
Ls 60-200 max. 15 mm
Thread-free length X
i Ls > 200 max. 25 mm
ermissible tolerance Lk Liaom
pf R L5 100-200 s 45 mm
ot serew gl Ls =200 s 15 mm

Screw lengths Ls to 800 mm p

ossible

[ =Preferred size
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Self-tapping screw with full- thread

Screws of high-carbon steel

Material: Cold rolled wire according to SPAX - Factory Standard

Ls Manufacturer's
trade mark
X 40° %5 P e or "SPAX"
N V s~V 8|8
Countersunk @[ :~ 4 3“3‘ 44 (5% Y
head sl 8| T -vv\v-v\\v*vv'yv v
~=<X
K A T-STAR or
T-STAR plus
alternative X
head geometry
z?l %:[Z ;
ol &
(o2}
Al
Ls :\f:;: ﬁ:ﬁger‘s A: alternatiyely with
X 5 CUT-point
o p U
;; N ®
x AA AAA (K _‘]
Washer head 8 7 v v‘) A\ v‘) VYo £
s i
- T-STAR or ~ -
T-STAR plus 8 g
Ls
o Manufacturer's
< 20 20 4P ol 5 trade mark O
)V\ 8| & or "SPAX"
S A AAA (K T
Cylindric head §l -P—-”vv”vv‘f' -,1
K =
=% KA T-STAR or
T-STAR plus
Manufacturer's
Ls trade mark
X /v“(& p g g or "SPAX
~ A-A A-AA AA \_\
Pan head g T—— - A\’,
Kk A T-STAR or
T-STAR plus
Nominal diameter 12,0
Cylindric Pan
t d
Type of Head Countersunk hea Washer head head head
dl thread size 12,0
permissible tolerance +0,6
dk head diameter 18.6 22,6 25,0 29,0 14,0 23,0 19,0
permissible tolerance +0,93 +1,13 +1,25 +1,45 +0,7 +1,13 +0,95
d2 core diameter 7.35
permissible tolerance +0,35
k head height max. 52 | 71 | 6,0 | 120 | 85 | 71
P thread pitch 6,0
permissible tolerance +0,1 xp
T - STAR size T50
Ls 60-99 max. 15 mm
Thread-free length X  Ls 100-200 max. 20 mm
Ls > 200 max. 25 mm
ermissibile oleranoe, Sheris P
pf ot Ts 100-200 T's+10 mm
L aklel e Is>200 Ts+15mm

Screw lengths Ls to 600 mm possible

E =Preferred size
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~@ Self-tapping screw with full- thread
& SP® Material: Cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

Manufacurer's
trade mark
SPAX"

T-STAR
plus
C:4CUT-point
Manufacurer's
Ls trade mark
X ; -
- 35"
5 AR h 73 Cross selektion A-B
Q o
x |
s
k C: 4CUT-point T-STAR Q:@
plus

4CUT-point:
Ls " Square point
5 P—— in core
- 15 o k-] c
wa ala
£ e e e @
Q
T-STAR
k C: 4CUT-point plus
Manufacurer's
Ls | trade mark
- P %}x 3s c
g | A A
8 |
k C: 4CUT-point
Nominal diameter 6,0
e Cylindric Pan
T'ype of Head Countersunk head Washer head head head
dl thread size 6,1
permissible tolerance +0.3
dk head diameter 9,7 | 11,6 13,0 15,0 8.4 | 11,9 ] 99
permissible tolerance +0,6 +0,65 +0,75 +0,6
d2 core diameter 4.0
permissible tolerance +0,3
k head height max. 2.9 | 3.8 | 2.2 | 2,4 | 6,0 | 40 ] 34
p thread pitch 3,6
permissible tolerance +0.1 xp
T-STAR plus size T30 | T20
Thread-free length X Ls 60-200 max. 15 mm
Ls 60-99 Ls 42 mm
permissible tolerance
of screw length Ls 100-200 Ls +5 mm

[ =Preferred Version
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Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX Factory - Standard

Stainless steel screws

SPAX-S

Manufacturer's
trade mark
X 4055 P il ==
URARIERLE
Countersunk 3 2| NI f‘\‘ ‘3‘ 4 3“( T Y
head S\ e VAR 7
=X
K A T-STAR or
T-STAR plus
alternative X
head geometry
é g[ .
A I3
s Manufacturer's
trade mark 2 ;
W ™ A: alternatively with
X "
40 o P =g 8 S S NRLAR CUT-point
;; /7 NSRS
% _--_{-AA A\J“r 7 . _\’
Washer head Q VY +
N B =
Kk A
T-STAR or
T-STAR plus el =
kel ke
& a
” Manufacturer's
% 40 25, P Sl s trade mark
)V\ 8 = or "SPAX"
& A AAA [x .Y
Cylindric head 81 T AR N L
YY VY VyVvyvVvyoCcyy a
K .-
" T-STAR or
T-STAR plus
Manufacturer's
LS trade mark
x 40545 P il or "SPAX"
/VK g 8
¥ AA AAA A& — AN
Pan head 3 T— 3 =1
K 2 T-STAR or
T-STAR plus
Nominal diameter 8,0
Cylindric Pan
Countersunk head ‘Washer head
Type of Head head head
dl thread size 8.1
permissible tolerance +0,4
dk head diameter 11,6 15,1 180 | 20,0 22.0 | 24.0 10,0 1551 11,9
permissible tolerance +0,6 +0,75 +09 | £1,0 | £1,1 | £1,2 +0,6 +0,75| £0,6
d2 core diameter 5,0
permissible tolerance +0,3
k head height max. 30 | 48 | 45 | 80 | 58] 40
] thread pitch 4,0
permissible tolerance +0,1 xp
T-STAR size T40 [ T30
Ls 60-200 max. 15 mm
Thread-free length X
e Ls > 200 max. 25 mm
ermissiblatoletance: Lot s
pf ey Ls 100-200 Ts+5 mm
O SCTEW feng Ls > 200 Is+15 mm

Screw lengths Ls up to 600 mm (Lengths > 400 mm with CUT-point)

[ =Preferred size
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Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

Ls Manufacturer's
trade mark
X 40°%¢5 P il or "SPAX"
N\ v 7 8|8
Countersunk & | N \ f‘ A Y
head éQ 2;-.-\"-.,\3‘5.,-' va
N B
k A T-STAR or
T-STAR plus
alternative X
head geometry
g Is
Al
Manufacturer's
Ls trade mark ) )
X 40° , p or "SPAX" A: alternatively with
)VQ"?’ —~ |9 5 CUT-point
N\ Q| 8
X AA AAA V] _3
Washer head Q -V vﬂ o o +
X =
k A
T-STAR or -
T-STAR plus
S o
Ls Q Q
o Manufacturer's
3 40 o P ol 5 trade mark
’v\ RN SIS
Az AA A-AA (5K Y
Cylindric head gl "_{' \“\* "l
YYVVYyvyYyyvy l\' Y v
K g
= KA T-STAR or
T-STAR plus
Manufacturer's
Ls trade mark
- 40%¢ P ol s or "SPAX"
/VK 8l 8
S AA AAA z \_\
Pan head 8 T—-- A\"
K B T-STAR or
T-STAR plus
Nominal diameter 10,0
Cylindric Pan
Type of Head Countersunk head Washer head el head
dl thread size 10,0
permissible tolerance +0,5
dk head diameter 15,1 18,6 20,0 25,0 12,0 19,0 | 15,5
permissible tolerance +0,75 +0,93 +1,0 +1,25 +0,6 +0,95 |+£0,77
d2 core diameter 6,1
permissible tolerance +0,3
k head height max. 42 | 6.0 | 5,0 | 50 | 100 | 7158
P thread pitch 5,0
permissible tolerance +0,1 xp
T -STAR size T50 | T40 | T50 | T40
Ls 60-200 max. 15 mm
Thread-free length X
PSERE R Ls > 200 max. 25 mm
ermissible tolerance il Lol
P - s Ls 100-200 Ts +5 mm
ke - Ls 200 s 415 mm

Screw lengths Ls to 800 mm possible

] =Preferred size
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Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

SPAXS

Manufacturer's
trade mark
X 40525 P i or "SPAX"
N )v\ — §|8
Countersunk %E:: 4 '\“\“Q\jk (3 )
head S\ 8 AR AR, ya
<X
K A T-STAR or
T-STAR plus
alternative X
head geometry
KRS
K
T
L Manufacturer's
i trade mark
- 08 B _ a3 rere A: alternatively with
;; 7 SRS CUT-point
% AAAAAA (X _\‘
Washer head Q ] v‘)ﬂ‘) ' = x
Fe
k A -,
T-STAR or B
T-STAR plus —
Ls Sl B
40° o p Manufacturer's Q Q
X 3o ol s trade mark
8| ® or "SPAX"
~ AA AAA /K .y
Cylindric head 8[ T3y ")“f‘s RS ",‘
k i
= \<A T-STAR or
T-STAR plus
Manufacturer's
ks trade mark
el 40°, &5 p ol =
/VK g 8
x AA A0 A A_ﬁ\
Pan head g T —1‘
k A T-STAR or
T-STAR plus
Nominal diameter 12,0
Cylindric Pan
Count: k head Washer head
Type pf Head ountersunk hea asher hea head head
dl thread size 12,0
permissible tolerance +0,6
dk head diameter 18.6 22,6 25,0 29,0 14,0 23,01 19,0
permissible tolerance +0,75 +0,93 +1,25 +1,45 +0,7 +1,15]40,95
d2 core diameter 7.35
permissible tolerance +0,35
k head height max. 5,2 | 7.1 | 6,0 | 120 | 85 ] 7.1
P thread pitch 6,0
permissible tolerance +0,1xp
T -STAR size T50
Ls 60-99 max. 15 mm
Thread-free length X Ls 100-200 max. 20 mm
Ls > 200 max. 25 mm
erniissiblotolerance  Scae s d non
pf -y Ls 100-200 1510 mm
SLanE s Ls > 200 Ls+15mm

Screw lengths Ls to 600 mm possible

[ =Preferred size

Annex A49




Pégina 63 de 101 de la Evaluacion Técnica Europea ETA-12/0114 de 12/10/2017

£

SPAX)-S

Hex. head with/without flange

Self-tapping screw with full- thread

Material: Cold rolled wire according to SPAX - Factory Standard
Screws of high-carbon steel

Manufacturer's
trade mark
or " SPAX"
Ls De=dK
X 40°%°  p Sw
N -
A oy l
g {1 o Ndl -O-
- 1
N o = )\A
K
Hexagon
with Flange
Manufacturer's
trade mark
Ls or " SPAX "
X, JAvse o - sw
o
- 488
j_. A Y
x WA
>_4 N )\
K A
Hexagon
g8
3 X A: alternatively
- with CUT-Tip
Nominal diameter 8,0 10,0 12,0
without with without with without with
Type of Head flange flange flange flange flange flange
SW wrench size 10 13 16
k head height max. 6,00 8.5 7.00 9,7 8.00 12,1
Dc diameter of {lange 15,5 19.5 22.5
permissible tolerance +0,77 +(,97 +],12
dl thread diameter 3.1 10.0 12,0
permissible tolerance +0.4 +0.5 +0.,6
d2 core diameter 5,0 6,1 7,35
permissible tolerance +0.3 +0,35
P thread pitch 4.0 | 5,0 6,0
permissible tolerance +0,1 xp
Ls60-99 | 15 15 max. 15 mm
thread-free length X Ls 100-200 max. 1o mm max. Lo mm max. 20 mm
Ls > 200 max. 25 mm max. 25 mm max. 25 mm
a3 Ls 60-99 Ls 42 mm Ls 4£2 mm
permissible tolerance T2100:300 o TR
of screw length Ls > 200 Ls+15 mm Ls+15 mm

Screw lengths Ls up to 600 mm possible (at a nominal diameter of 8,0 mm lengths > 400 mm with CUT-point)
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® Washer for screws with countersunk and raised countersunk head
% SI Material: machining stecl
Washer

Dimensions in mm

80 =
@ D1 "
N @ D2
\\? /‘ / 7 | =
| A 521
\ o .
\ o
\ @ Di
2 Da
|
|
Thread size 6,0 8,0 10,0 12,0 Tolerance
@Da 18,0 25,0 32,0 40,0
@Di 6,5 8,5 11,0 13,0
@D1 13,5 175 225 27,0 +0,3
@D2 12,5 16,5 21,5 26,0
t 3.3 5,0 5,6 7,0

Annex AS1




Pégina 65 de 101 de la Evaluacion Técnica Europea ETA-12/0114 de 12/10/2017

SPAX)

Threaded rod with full thread

Material: Steel or Stainless steel

800

1000

1200

1400

1600

1800

2000

2200

Design with hexagon head

60 :5

20+15

13 +0.5

L -40

Od.
@ d,
Manufacturer's trade mark:
ABC or SPAX
N_
(o] ©
N
= I\
w
stainless steel 16 =08 12 06
Steel 16 =os 12 -0s
Execution ad, 2d,

- Other lengths 100 - 3000 mm possible
- Length can be changed by cutting the threaded part
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Threaded rod with full thread

SPAX)

Material: steel or stainless steel

Version without head

L -30

24,

o
o ;
+
[(e] |
Screw adapter Zﬁ
available as accessory .
o I
© .
L
3000 ;
stainless steel 16 -0s 12 06 '
Steel 16 o0s 12 208
Execution 9 d, 2d,

?d,

- Other lengths 100 - 3000 mm possible
- Length can be changed by cutting the threaded part
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SPAX

Self-tapping screw with CUT-point

Material: cold rolled wire accerding to SPAX - Factory Standard
Screws of high carbon steel

Cross section A-B

55 |35
45 |28
35 |20
Ls |lgT*

Screw with CUT-point

62“
\‘ ‘_:\“7 76 0.5
m/
R
A ‘ B
@2 .5 £0.2 | |
Tt 7
H A !L 3 :3
* %
-
G
o’
4‘
@2 +0.3
|
?3.5 %0.3

Manufacturer' s trade mark
~  T-STAR plus T10

*other thread lengths (1gT)

are acceptable if
19T > 4 x 3,5
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® Self-tapping flat countersunk head screw with CUT-point
SP Material: cold reolled wire according to SPAX - Factory Standard

Screws of high carbon steel

Screw with CUT-point

75 =5
il ™~ ©6.1 %0.5
\\\ | /,/
Cross section A-B
i N\
A ‘ B
/, > o
Lo ¥ 5
<
>+ ©
: < <
w -
+ -
OO (,--' - QN
<t +
m
(qV}
X
Q§2 +0.3
@3 .5 +0.3

Cross recess Type Z2

*other thread lengths (1gT)
are acceptable if
1gT > 4 x 3,5
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>

Self-tapping flat countersunk head screw with fixing thread

Material: cold rolled wire according to SPAX
Screws of high carbon steel

Factory Standard

max.2.8

Optional with
and without rib

b}

Cross section A-B

4CUT-point:
Square point
in core

D:alternatively
with CUT-point

80

70

60

50
Ls

21
LgT*

*other thread lengths (1gT)

are acceptable if
1gT > 4 x 94,5

"SPAX"

- o
90 =5 g
_— — \‘\\\ (aV|
o D ‘\\ -
R /8.8 *0.6 *'z
N\
\\. /’/ =
L /
\ 4 y
D4 .6 +0.3 QF;FF{I N
T gf ~t+
—
o
?3 0.3 , -
7 | o° -
. o
—
|| &
#3.15 0.2 | 9 .
L ‘ = N + 1
7
-
o !
+ Ay
N (<
o - N
o° +
D o -
5 i i VN > (@)}
A + —
- A - N~
A B
W )
N UL 7
D2.9 0.3 N
D: 4CUT-point
74 .5 0.3

T-STAR plus

Cross recess
T20 Typ Z 2
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Self-tapping raised countersunk head screw with tixing thread

Material: cold rolled wire according to SPAX - Factory Standard
Screws of high carbon steel

oo} 5 ° s
» 90 0.5 90 =5 o
Sl T TR TN, W
x \(/ /)8 .8 0.6 Ny & 8.8 +0.6 \\>;
© N " i \\\‘ I~ ? .// «©
SR # e /B
\==/ (11)4 . 6 +0.3 \ﬁ[ ] C+\|l
& : | o q.
Optional with % H =
and without ribs o
N3 0.3 -
QZ = ; b=
| o°
. o
Cross section A-B ‘ Y
4CUT-point: o ; To)
Square point V53 « 15 z0.2 | 3 .
in core | ol *H ¥
()]
—
% |
+H
ot
(4o N -
o° +
D o —
7 \_,,/’_ b (@)
7 - + —
; = -4 L - = ~
D:alternatively \ .
with CUT-point o
A p B
N 17
2.9 0.8
i D: 4CUT-point
@4 .5 +0.3
Manufacturer's trade mark
80 |31 "SPAX"
70 |31 =t o
60 |26 S st DA
50 21
Ls 1gT*
*other thread lengths (1gT) T-STAR plus Cross recess
are acceptable if T20 Typ Z 2

1gT > 4 x 94,5
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Self-tapping countersunk head screw with fixing thread

Material: cold rolled wire according to SPAX -
Stainless steel screws

Factory Standard

b . 90 :s5
o 90° N =
| e s | PBros N
- = >< {< Yo . §
s N E N\ ! Z2
Y — ( o
g, &
Optional with . Head-end thread i &
and without ribs corresponds H =
of the point o
thread geometry | —
|
Cross section A-B |
4CUT-point: D3 .2 £0.2 |
Square point —t
| n
Optional with or © ‘ i
without ribs **(?\\‘ -
oln ///, m
prg —
?4.5 0.3 : o°
| O :N
03 .1 — '
Z 4| B
D:alternatively N~ f?
with CUT-point :
A
D: 4CUT-point
Manufacturer's trade mark
"SPAX" '
Ls 1gT* ;
oA F
50 26,5
60 26,5
70 31,5

*other thread lengths(1gT)
are acceptable if
19T > 4 x 84,5

Cross recess
Typ Z 2

T-STAR plus
T 20
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>

Self-tapping raised countersunk head

screw with fixing thread

Material: cold rolled wire according to SPAX -
tainless steel screws

Factory Standard

= 90 ‘f 9(1:_:5'
lqVl > e T e N > il \“‘\\
>; \{‘/ </7> 8 +0.5 A y/ > v (,Z.) 8 0.5 \'\/\/
N / R - /
o \ ; (o] N\
= \\ / e N | //
N\ N\ 1
“ ’ ’
Nt/ \ ~
\ 0 +
Optional with Head-end thread oo
and without ribs corresponds H —
of the point et o
thread geometry | S|
Cross section A-B
4CUT-point: 3.2 +0.2 ’
Square point 23 . —s
in core ’ 0o
Optional with or ‘0 ‘ et
without ribs M — *
/ i) P )]
o i
D4.5 20.3 o°
, QIEN
D31 20.3 : -
2 +H| =
D ~| @
D:alternatively / of =
with CUT-point A
A B

Ls 1gT*
50 26,5
60 26,5
70 31,5

*other thread lengths(1gT)
are acceptable if
1gT > 4 x @4,5

D: 4CUT-point

Manufacturer's trade mark
"SPAX"

o AF

Cross recess
Typ Z 2

T-STAR plus
T 20
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® Self-tapping cylindric head screw with fixing thread
SP@ Material: cold rolled wire according to SPAX - Factory Standard

Screws of high carbon sleel

Cross section A-B

4CUT-point:
Square point
in core

*other thread lengths (1gT)
are acceptable if

80 32
70 32
60 27
50 22
40 17
Ls | 1gT*

19T > 4 x 04,6

o
o
+
y o>}
@6 0.5 .
= o
elA’)
H_
¥ o
. - % o
N 2 i
@3 +0.3 -
P4 .7 +0.3 [ '
l boae
| S
} —
+
?3.2 0.2 | ~
Y
l - O
' +
' %)
-l
)
,/3)
1L
o 1z
H_ P o
o ' + +
o - ‘;ﬂ“. ~ —
" (@)
12
_’)
=
= D
E- ."'/_
A."n,b
T( 9 )T
: A B
@2.9 0.3
(254 .5 %0.3 D: 4CUT-point

T-STAR plus T20
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SPAX)

Self-tapping raised countersunk head screw with CUT-point

Material: cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

Screws with CUT-point

90 5
7?dk 0.5 /! \\
\\\ ' &
Optional with
or without ribs -~ =
7T-—_— r—_—?v
A l B
Cross section A-B
/7 = 2
& ! v
J 'ii’ - -
» // —
I & ge
(EDin l!!!’ AN (-
b § TLL # o
=T < —
)
@d2 +0.3 - - :
| )
d1 20.3 T-STAR plus T
*other thread lengths (1gT)
are acceptable if
1gT > 4 x di
5,0/3,3| 8 |T20|100| 61 | 2,5
4,5| 3 7 | T15| 70 | 42 | 2,2 |
4,0 2,7| 6 |T15| 45 | 29 2 1 1
4,0 2,7 6 |[T15| 40 | 24 | 2 | |
di | d2 | dk | T | Ls |1gT*| p '
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Self-tapping cylindric head screw with fixing thread

Material: cold rolled wire according to SPAX - Factory Standard
Stainless steel screw
Screw with CUT-point
60 =5 o
e — o
e ~., H
@7 0.5 i N
| (4p]
] d
| /
i) a
Ml +
% (;/;' Y w
o o
D4 0.3 -
@?5.3 +0.3 l &0
o
| ‘o
| +1
= <
#3.85 0.2 ‘ I o il
= (aV] +
| »
i |
|
<f‘=gd.
-
- N
H ’_:.’ ke
(@) ;/’/ — i
S s QML
o
/ o ';’
/—) —
o==T 4|
Y 6
83 | 36 -
73 31
63 | 26 _
53 | 21 23.5 0.3
43 | 21 @5 £0.3
Ls |[1lgT*

2 T-STAR plus T25

*other thread lengths (1gT)
are acceptable if
19T > 4 x ©5,0
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SPAX)

Self-tapping cylindric head

screw with fixing thread

Material: cold rolled wire according to SPAX - Factory Standard
Stainless steel screw
2 4 o
Screw with CUT-point o
+
@7 0.5 o
i 7 ™
0 i
+H o~ ~
° ( Ty (_::
o\
< §) © «
5.7 =0.3 V) I PN
e
g o\
D4 .1 20.3
@4 .55 0.2
D4.2 0.2
—
+
75}
' =
o
+ \\‘\
- s - o
il -
(@)
—
83 (38
73 |32
63 |26
53 22 =
0.
43 |22 ?3.8*0.3
*
_ L ?5.5 0.3

*other thread lengths (1gT)
are acceptable if
1gT > 4 x ©5,5

WL

T-STAR plus T25
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Self-tapping screw with fixing head

®
sp Material: cold reclled wire according to SPAX - Factory Standard
Stainless sleel screw

Screw with CUT-Point

90 =5
B1as0.7 o« e,
L3y S/
| —— 7

alternatively
with 4CUT-point
+l
[al}
Cross section A-B P
4CUT-point. o™
Square point Ly
in core
w0
+ o
T | 0
<

T ] T ’ ?5 +0.3
| @8 +0.3

Manufacturer's trade mark " O "

\ T-STAR plus

T40
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® Self-tapping cylindric head screw with fixing thread
@ sp Material: cold rolled wire according to SPAX - Factory Standard
Stainless steel screw

Screw with CUT-point :
H
QD7 0.5 o
| ™
I
| ]
°01//,\ ' el B (o)
< ol
D4 .2 0.3 T
/6.4 0.3 L 1 o
i o
D4 .5 *0.2 +
D4 .5 l i
i N
i T4
\ %)
—
©
+! ‘\\‘\\ A
oo > ) +
—~ —
,1 00 _40 b i s =
90 |40 e I
+l
83 40 ~
73 34 &
63 28
53 23 h4 0.3
43 23 i |
Ls lgT* &/36 0.3 B il

T-STAR plus T25

*other thread lengths (1gT)
are acceptable if
1gT > 4 x 96,0
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Self-tapping special washer head head screw with fixing thread

Material: cold rolled wire according to SPAX - Factory Standard

A3

SPAX)

Stainless steel screw

Cross section A-B

4CUT-point:
square point
in core
o~
) = D10 =o0.8
6 =0.2
= L w0
o L e
ol H-i <
my —
E o/{\/ S A
% \ o
o~
o
> s
+H
@ o
(o}
w
o
+H -y 4
D: alternatively " .
with CUT-point oK 0
< —
4 t
[ve)
D . N
N *
A 6 B
?3.6 0.3
=2
@5.2 +0.3
D: 4CUT point
T-STAR plus T20
Manufacturer's

* other thread lengths (IgT)

are accepable if
IgT >4 x 25,0

trade mark "SPAX"

Annex A66




Péagina 80 de 101 de la Evaluacion Técnica Europea ETA-12/0114 de 12/10/2017

®

SPAX)

Special Washer head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard
Screws of high carbon steel

Cruss seclion A-B

4CUT-point:

k1

square point
in core

Manufacturer's
trade mark

= B \ wa\ wi
= < \8
3 — gT =
Ketle =l C Cross recess T-STAR
= Type Z plus
C:alternatively with 4CUT-cutter* D: 4CUT-point
Nominal diamerer 4.5 5.0 6,0 8.0 10,0
dl thread size 45 5,0 6,0 8.1 10,0
permissible tolerance +0,3 +0,4 +0.5
dk head diameter 10,60 88 [11.6] 9.7 | 13,6 11,6 | 20,0] 15,1 ]25,0] 18,6
permissible tolerance +0.5 +0,65] +0,5 | £1,0 [20,75]=1,25] £0.9
dk1 diameter 63 | 63 7.5 8.8 13.5
permissible tolerance +0.3 +0.4
d2 core chameter 29 | 3.2 3.9 | 50 | 6,1
permissible tolerance 40,3
ds shank diameter 320 | 355 | 430 570 | 6,80
permissible tolerance +0,10 +0,25
k head height max. 1,5 1.5 2.0 2,5 3,0
k1 head height 1,5 1.5 1.8 2,0 2,5
permissible tolerance +0.3 +0.5
P thread pitch 27 | 30 | 36 48 [ 60
permissible tolerance +0,1 xp
T-STAR plus size T20 T30 T40 | TS50
Cross recess size Type Z 2 3
Ls Standard thread lengths ( full thread = IgV / partial thread = IgT
Nom.dim. min max IlgV | 1oT | lgV | 12T | 1oV | 12T [ 1oV | 1T | 1oV | loT
25 23,5 25,5 20,0 20,0
30 28.5 30,5 25,0 25,0 24,0
35 33,5 36,0 30,0 30,0 29,0
40 38.5 41,0 3401200 350| 20,0 | 34,0 32,0
45 43,5 46,0 39,0 |22,51390 | 22,0 | 38,0 37,0
50 485 51,0 4402500 44.0] 250 43.0 | 240 | 420 40,0
55 53,5 56,0 49,0 27,5 | 49,0 | 27,0 | 48,0 | 27,0 | 47,0 45,0
60 58.5 61,0 54,0 30,0 54,0| 30,0 | 53,0 | 29.0 | 52.0 50,0
65 63,5 66,0 59,0 |32,5159,0 | 32,0 | 58,0 | 32,0 | 57,0 | 32,0 | 55,0
70 635 71.0 59.0| 34,0 | 61,0 | 35,0 | 61,0 | 34.0 [ 61,0 | 32,0 | 60,0
75 73,5 76,0 59,0 |37,0 61,0 | 37,0 | 61,0 | 37,0 | 61,0 |37,0 | 60,0
80 78.5 1.0 50.0]39.0]61.0] 39.0 | 61,0 | 38.0 | 70.0| 39.0] 70.0
90 88,5 91,5 59,0 | 44,0 44,0 | 61,0 | 43,0 |1 80,0 | 39,0 | 80,0
100 98,5 101,5 49,0 49.0 | 61,0 | 48,0 | 80,0 | 47,0 | 80,0 | 50,0
110 108,5 111,5 54,0 54,0 |68,0*| 53,0 | 80,0 | 47,0 | 80,0 | 50,0
120 118.5 121.5 50.0 [68.0%] 56,0 [ 80.0] 57.0] 80.0| 60.0
130 128,0 132,0 68,0*| 61,0 | 80,0 |61,0|80,0 60,0
140 138,0 142,0 68,0% 70,0 70,0
150 148,0 152,0 68,0* 70,0 70,0
to
160 158.0 1620 68,0% 80,0 80,0
600 597.0 602.0 80,0 80,0

Screws of @6,0mm with partial thread additionally in lengths
of 180 to 300 mm, n steps of 20 mm, LgT= 68,0 mm™

Intermediate lengths on Ls possible

| J-Preferred size

Other thread lengths in the range >4xd1
to max. standard length permitted.

*Design C with 1gT=max. 65,0 mm
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® Self-tapping screw with parrtial thread
% SPAX:S

Material: Cold rolled wire according to SPAX - Factory Standard

Special Washer Head Screws of high-carbon steel
& Manufacturer's A: alternatively with
trade mark O CUT-point
K1 40° - P == or "SPAX"
£ N 8| 8
=1 I | T ) s ) B
8 { yyy .J‘
- \ ~ -'\< N A o g
k% Lov ¢ T-STAR plus or -
T-STAR
Nominal diameter 12,0
Type of Head Special Washer head
dl thread size 12,0
permissible tolerance +0,30
dk head diameter 18,6 25.0 29,0
permissible tolerance +0,93 +1,25 +1,45
dkl diameter 13,5
permissible tolerance +0,6
d2 core diameter 7,35
permissible tolerance +0,35
k head height max. 4.0
k1 head height 25
permissible tolerance +0,5
p thread pitch 6.0
permissible tolerance +0,1 xp
T - STAR plus size TS50
Ls Standard thread lengths partial thread = IgT)
Nom.dim. min max IgT
80 78.5 81,5 50,0
90 88,5 91,5 55,0
100 98.5 101,5 60,0
110 1085 111,5 80,0
120 118,5 121,5 80,0
130 1280 132,0 80,0
140 138.0 142,0 80,0
150 148,0 152,0 100.0
160 158.0 162,0 100,0
180 178,0 182,0 100,0
200 198,0 202,0 100,0
to
600 597,0 602,0 100,0

Screw lengths Ls to 600 mm possible

Other thread lenghts in the range >4xd] to max. standard lenght permitted
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I ® Self-tapping screw with full and partial thread
fe ,B\ sp@ Material: cold rolled wire according to SPAX - Factory Standard
C Special Washer head Stainless steel screw
Cross section A-B i Ls
4CUT-point: k1 Manufaclurer's
square point i lqv* trade mark
in core 35%. Sg
5 TAAAN A4 ’3\( 3\
S
m -
kL xS ¢ lgT3 "B
g Cross recess T-STAR
. _ Type Z plus
C:alternatively with 4CUT-cutter™ D: 4CUT-point
Nominal diamerer 4,5 5,0 6,0 8.0 10,0
dl thread size 45 5,0 6.0 8,1 10,0
permissible tolerance +0,3 40,4 40,5
dk head diameter 10,6 88 J11,6] 97 N 13,6 11,6 J20,0] 15,1250 18,6
permissible tolerance +0.6 +0,65| £0,6 | £1,0 |20,75]=1,25] 0,9
dk1 diameter 63 | 63 75 8.8 13,5
permissible tolerance +0.5 +0,6
d2 core diameter 31 | 34 30 | 53 6.1
permissible tolerance +0,3
ds shank diameter 330 | 375 | 430 5,70 6,80
permissible tolerance +0.3 +0.3
k head height max. 1.5 1.5 2.0 2.5 3.0
k1 head height 1,5 1,5 1.8 2,0 2.5
permissible tolerance +0.3 40,5
p thread pitch 27 | 30 | 36 438 6.0
permissible tolerance +0,1 xXp
T-STAR plus size T20 T30 T40 T50
Cross recess size Type Z 2 3
Ls Standard thread lengths ( full thread = 1gV / partial thread = IgT
Nom.dim. min max lgV | lgT | lgV | lgT | lgV | IgT [ 1gV | IgT | 1gV | IgT |
25 23,5 25,5 20,0 20,0
30 28.5 30.5 25,0 25,0 24,0
35 33,5 36,0 30,0 30,0 29,0
40 38,5 41,0 34,0 20,0) 35,0 20,0 | 34,0 32,0
45 43,5 46,0 39,0 |22,51390| 22,0 | 38,0 37,0
50 48,5 51,0 44,0 25,0 44.0| 250 | 43,0 | 24,0 | 42,0 40,0
55 53,5 56,0 49,0 | 27,5 49,0 | 27,0 | 48,0 | 27,0 | 47,0 45,0
60 58.5 61,0 54,0 | 30,0 | 54.0 | 30,0 | 53,0 | 29.0 | 52,0 50,0
65 63,5 66,0 59,0 132,5159,0 | 32,0 | 58,0 | 32,0 | 57,0 32,0 | 55,0
70 68.5 71,0 59,0 340]61.0| 35,0 61,0 | 34,0 [ 61,0 | 32,0 60,0
75 73,5 76,0 59,0 |37,0|61,0 | 37,0 | 61,0 | 37,0 | 61,0 | 37,0 | 60,0
80 78.5 81,0 59,0 [390] 61,0 39,0 61,0 | 38,0 | 70,0| 39,0 ] 70,0
90 88,5 91,5 59,0 | 44,0 44,0 | 61,0 | 43,0 | 80,0 | 39,0 | 80.0
100 98,5 101,5 49.0 49.0 | 61,0 | 48,0 | 80,0 | 47,0 | 80,0 | 50,0
110 108,5 111,5 54,0 54,0 |68,0*| 53,0 | 80,0 | 47,0 | 80,0 | 500
120 118.5 121.5 59,0 1 68.0%| 56,0 | 80,0 | 57,0 | 80.0 | 60,0
130 128,0 132,0 68,0*| 61,0 | 80,0 | 61,0 | 80,0 | 60,0
140 138,0 142.0 68.0% 70.0 70,0
150 148,0 152,0 68,0* 70,0 70,0
to
160 158,0 162,0 68,0% 80,0 80,0
600 597.0 602.0 80.0 80,0

Screws of @6,0mm with partial thread additionally in lengths
of 180 to 300 mm, in steps of 20 mm, LgT= 68,0 mm™

Intermediate lengths on Ls possible
=Preferred size

Other thread lengths in the range >4xd1
to max. standard length permitted.

*Design C with 1gT=max. 65,0 mm

Annex A69
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TN Self-tapping screw with parrtial thread
@ SP@ = s Material: Cold rolled wire according to SPAX - Factory Standard
Special Washer Head Stainless steel screw
= Manufacturer's A: alternatively with
trade mark CUT-point
k1 40° a5 p -
77 TN§| 8
=g o, e et - -
g SRR
- ~ —’\<\ o o
k3 LoT3 - T-STAR plus or = 8
T-STAR
Nominal diameter 12,0
Type of Head Special Washer head
dl thread size 12,0
permissible tolerance +0,60
dk head diameter 18.6 23,0 29,0
permissible tolerance +0,93 +1,25 +1,45
dk1 diameter 13.5
permissible tolerance +0,6
d2 core diameter 7.35
permissible tolerance +0.35
k head height max. 4,0
k1 head height 2:5
permissible tolerance +0.5
P thread pitch 6,0
permissible tolerance +0,1 xp
T - STAR plus size T50
Ls Standard thread lengths partial thread = 1gT)
Nom.dim. min max lgT
80 78.5 815 50,0
90 88,5 91,5 55,0
100 98.5 101.5 60,0
110 108,5 111,5 80,0
120 1185 121.5 80,0
130 128,0 132,0 80,0
140 1380 1420 80,0
150 1480 152,0 100,0
160 158,0 162.0 100,0
180 178,0 182,0 100,0
200 198,0 202.0 100,0
to
600 597.0 602,0 100,0

Screw lengths Ls to 600 mm possible
Other thread lenghts in the range >4xd] to max. standard lenght permitted

Annex A70
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Anexo B
Separaciones y distancias minimas

Separaciones y distancias minimas para tornillos SPAX con carga exclusivamente axial con punta CUT o 4CUT o con d
< 8 mm en agujeros no perforados previamente en elementos de madera maciza, madera laminada encolada o productos
encolados similares

Configuracion simple

Vista superior

a3,c
< T
e & o =
© & b5
3 . ~ g g
-6 o .QU g
k S ° EE
< [&]
Vista lateral
PO p—
S S E
~— o 272
- O E
o,
A\NES
a3,c c;;
-~ Direccion de la fibra
— — — Ejedel tornillo
S Centro de gravedad de la parte del tornillo dentro de la madera
15° <0 <90°
a, =5-d
a, >2,5-d
a,, =5-d
a, =4-d
>3-d para tornillos con punta CUT 0 4CUT
a -a,>25-d&

Para las separaciones y distancias minimas, ver también el apartado 3.11
Espesor minimo de la madera t = 12 - d para madera maciza o madera laminada encolada y t = 6 - d para madera laminada
enchapada, ver también 3.11
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Separaciones y distancias minimas para tornillos SPAX con carga exclusivamente axial con punta CUT o 4CUT o con
d < 8 mm en agujeros no perforados previamente en elementos de madera maciza, madera laminada encolada o productos
encolados similares

Configuracion en cruz

Vista superior

4.c
o
©w
°

a>

Anchura del
componente

a3,c

a4,c

Vista lateral

a3,c

=
3 S8
N
3 N |28
3 “ — & g
o
F
a3,c
—~ Direccion de la fibra
— — — Ejedel tornillo
S Centro de gravedad de la parte del tornillo dentro de la madera
15° <0 <90°
a, =5-d
a, =>15-d para 70° < o, <90°
>25-d-(1-a/180°) para30°<a <70°
3.c 2 5 ’ d
a, =4-d
>3-d para tornillos con punta CUT 0 4CUT
a -a,>25-d

Para las separaciones y distancias minimas, ver también el apartado 3.11
Espesor minimo de la madera t = 12 - d para madera maciza o madera laminada encolada y t = 6 - d para madera laminada
enchapada, ver también 3.11
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Vigas unidas mecanicamente
Tornillos SPAX con una rosca completa o varillas roscadas pueden utilizarse para uniones en elementos estructurales com-
puestos de varias partes en vigas o columnas unidas mecanicamente.

El modulo de deslizamiento axial K _de un tornillo o una varilla roscada con rosca completa para el estado limite de servi-
cio en la direccion del tornillo deberia considerarse, independientemente del angulo a respecto a la fibra como:

C=K_, =25-d-f_ [N/mm] para tornillos o varillas roscadas en madera blanda
C=K_, =30-d-f [N/mm] para tornillos en madera dura con perforacion previa

siendo,
d Diametro exterior de la rosca [mm)]
€, Longitud de penetracion en el elemento estructural correspondiente [mm], £ .= € o ¢,

Varillas roscadas o tornillos SPAX con carga axial en madera maciza, madera laminada encolada o madera laminada
enchapada

Configuracion simple

Vista superior

a 4.c

a3,c

-®-

A2

¢ 9

Anchura del
componente

a 4.c

Vista lateral

Iso
N

o

N Q\ Fuerza de corte

N

Espesor de la
madera

>12-di|>12-di

N Direccion de la fibra
— — — Ejedel tornillo

S Centro de gravedad de la parte del tornillo dentro de la madera
a, =5-d
a, >2,5-d
a,, =5-d
a, =4-d
>3-d para tornillos con punta CUT 0 4CUT
a -a,>25-d

Para las separaciones y distancias minimas, ver también el apartado 3.11

Espesor minimo de la madera t = 12 - d para madera maciza o madera laminada encolada y t = 6 - d para madera laminada
enchapada, ver también 3.11
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Varillas roscadas o tornillos SPAX con carga axial en madera maciza, madera laminada encolada o madera laminada
enchapada
Configuracion en cruz

Vista superior

4.c

-®-

ad-
@
@

&
\/\\
Anchura del
componente

4.c

Vista lateral

l%
\e _
s s o3
N Q
- JS\/QL Ay D g
\ . N = 8‘3
AN - T RE
-~ X N Fuerza de corte M S SR
Al

N Direccion de la fibra
— — — Ejedel tornillo

S Centro de gravedad de la parte del tornillo dentro de la madera
a, =5-d
a, =>25-d (a,=1,5-dentre los tornillos cruzados de un par de tornillos)
a,, =5-d
a, =4-d
>3-d para tornillos con punta CUT 0 4CUT
a -a,>25-d

Para las separaciones y distancias minimas, ver también el apartado 3.11
Espesor minimo de la madera t = 12 - d para madera maciza o madera laminada encolada y t = 6 - d para madera laminada
enchapada, ver también 3.11
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Tornillos con carga axial o lateral en la superficie plana o del canto de madera contralaminada

Definicion de separacion, distancias al extremo y al canto en la superficie plana a menos que se indique lo contrario en la
especificacion técnica (ETA o hEN) para la madera contralaminada:

a

Definicion de separacion, distancias al extremo y al canto en la superficie del borde a menos que se indique lo contrario en
la especificacion técnica (ETA o hEN) para la madera contralaminada:

a4,c
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Anexo C
Refuerzo a la compresion

Los tornillos SPAX o varillas roscadas con rosca completa pueden utilizarse para reforzar los elementos de madera con
esfuerzos de compresion en un angulo respecto a la fibra de 45° < a < 90°. La fuerza de compresion debe estar distribuida
uniformemente sobre todos los tornillos. Debe instalarse una placa de acero como placa intermedia entre el elemento de
madera y el soporte. Los tornillos deben insertarse en el elemento de madera al mismo nivel que la superficie para que haya
contacto directo con la placa de acero y entre la placa de acero y la madera.

La capacidad de carga caracteristica para un area de contacto con tornillos con rosca completa en un angulo a respecto a la
fibra de 45° < o < 90° debe calcularse a partir de:

K o B Eef,l ' fc,90,d+ n-F ax,Rd

Fyg pg= min { (C.1)

B 'Eef,z.f

¢,90,d

siendo,
Fyora Capacidad de carga de disefio del area de contacto reforzada [N]
k_,, Factor para compresion perpendicular respecto a la fibra conforme a EN 1995-1-1

B Anchura del apoyo [mm]

(., Longitud efectiva del area de contacto conforme a EN 1995-1-1 [mm]

f 54 Longitud de compresién de disefio perpendicular respecto a la fibra [N/mm?]

n Numero de tornillos de refuerzo, n=n, - n

n,  Numero de tornillos de refuerzo dispuestos en una fila en paralelo a la fibra

n,,  Numero de tornillos de refuerzo dispuestos en una fila en perpendicular a la fibra

F,.re Capacidad de compresion de disefio [N], ver pagina 7

(., Longitud de distribucion efectiva en el plano de las puntas del tornillo [mm]
le =0+ (ng-1) a +min(;a, )paraapoyos del extremo [mm]
ly, =2-L,+(n,-1)a paraapoyos centrales [mm)]
€, Longitud de penetracion de la punta [mm]
a,  Separacion en paralelo a la fibra [mm]
a3 c

Distancia al extremo [mm)]

Si los tornillos se insertan en el elemento desde la parte superior e inferior y los tornillos se solapan al menos 10-d,
esdecir, L . +10 >H + 10-d, puede descartarse la segunda condicion de la ecuacion (C.1).

ef,top ef,bottom
Esta Evaluacion Técnica Europea no hace referencia a tornillos de refuerzo o varillas roscadas para paneles a base de
madera.
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Apoyo central reforzado
H  Altura del componente [mm]
B Anchura del apoyo [mm] 1
¢, Longitud de penetracion de la punta [mm] =2
(., Longitud de distribucion efectiva en el plano @
de las puntas del tornillo [mm] \@ [
=20+ (n, - 1) a paraapoyos centrales o, .
(,7 ' ' —
Y A\
N Direccion de la fibra ‘
I E]e del tornillo o T Placa de acero
45° < ¢, < 90° CD;rsgtglbucmn de —_—
1

a, E

Apoyo del extremo reforzado
H  Altura del componente [mm]
B Anchura del apoyo [mm]
€. Longitud de penetracion de la punta [mm]
(., Longitud de distribucion efectiva en el plano an
de las puntas del tornillo [mm] ’ o) | 7]
=L+ (n,-1)-a +min (L a, )paraapoyos o L -
del extremo g_) / ‘ ‘ ‘ —
—~  Direccién de la fibra \‘ -
— — — Ejedel tornillo W | lc)airst;ibuci()n de
45°<a<90° 1 carga
<
V
(:40 (0] Gi‘ﬁ
a, =>5-d M <
a, =>25-d ¢ 9
a,, =5-d
8, z4-d | a e <
>3-d para tornillos con punta CUT 0 4CUT
a -a,>25-d

Las cabezas de los tornillos deben estar al mismo nivel que la superficie del elemento estructural de madera.
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Anexo D
Refuerzo a la traccion perpendicular a la fibra

A menos que se especifique de otro modo en disposiciones nacionales vigentes en el lugar de la instalacidn, la capacidad
axial de un refuerzo de un elemento de madera cargado por una fuerza de union perpendicular a la fibra debe cumplir la
siguiente condicion:

[1-3-a2+2-0*|-F
F

ax,Rd

90d <]

siendo,

F,,, Valor de disefio del componente de fuerza perpendicular respecto a la fibra [N],

o =a/h

h = profundidad del elemento [mm]

F r¢ Minimo de los valores de disefio de la capacidad de arranque y la capacidad de traccion de los tornillos de refuerzo
o las varillas roscadas, donde € , es el valor mas bajo de la profundidad de penetracion por debajo o por encima de
la fisura potencial [N]

R

Fisura potencial

A | | |

I I | I —

-— ar C— -
\ h | = ‘ Left
= =
T : e o 0 0 — h2 hi hn h : T .—/_. : h

| alT:::: ‘ R o | e

1 | e o o o : Ve \\K : ® & o o
A | | 1 |

b
i Foo Fgo/Zl l Foo/2 i Foo

A menos que se especifique de otro modo en las disposiciones nacionales vigentes en el lugar de la instalacion, la capaci-
dad axial de un refuerzo de un soporte de viga entallada debe cumplir la siguiente condicion:

1,3V, [3- (1-ap-2-(1-a)?

<1
Fax,Rd
siendo,
V, Valor de disefio de la fuerza de corte [N],
a =h/h
h = profundidad del elemento [mm]
F Minimo de los valores de disefio de la capacidad de arranque y la capacidad de traccion de los tornillos de refuerzo

ax,Rd
o las varillas roscadas, donde € , es el valor mas bajo de la profundidad de penetracion por debajo o porencima de la

fisura potencial [N]

La separacion minima a, de las varillas roscadas utilizadas como refuerzo de un soporte de viga entallada es a, = 3-d,
la distancia minima al extremo o al cantoesa, =2,5'doa, =2,5-d.
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Fisura potencial

he

A menos que se especifique de otro modo en las disposiciones nacionales vigentes en el lugar de la instalacion, la capaci-
dad axial de un refuerzo de un agujero en una viga entallada debe cumplir la siguiente condicion:

F_+F
t,V,d t,M,d Sl
Fax,Rd

siendo,

F  Valor de disefio de la fuerza perpendicular respecto a la fibra debido a la fuerza de corte [N]:

_ Vohy [3_ hi]

Foo =20 T

V, Valor de disefio de la fuerza de corte del elemento en el extremo del agujero [N],

h = profundidad del elemento [mm)]

h, = Profundlda'd de agujero para agujeros r.ectang‘ulares [mm)]

h, =70 % del diametro de agujero para agujeros circulares [mm]

F 4 Valor de disefio de la fuerza perpendicular respecto a la fibra debido al momento de flexion [N]:

Md

Fiue = 0,008 h_r

M, Valor de disefio del momento de flexion del elemento en el extremo del agujero [Nmm],

h ~ =min (h_;h_ )paraagujeros rectangulares [mm]

h.~ =min(h_;h )+ 0,15h, para agujeros circulares [mm]

F  r¢ Minimo de los valores de disefio de la capacidad de arranque y la capacidad de traccion de los tornillos de
refuerzo o las varillas roscadas, donde € , es el valor mas bajo de la profundidad de penetracion por debajo o
por encima de la fisura potencial [N].

Fisura potencial Fisura potencial

hrO
ha 'h

hru

Ademas del refuerzo con tornillos, es necesario verificar la fuerza de corte del elemento de madera alrededor del agujero.
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Anexo E
Refuerzo a cortante

A menos que se especifique de otro modo en las disposiciones nacionales vigentes en el lugar de la instalacion, el esfuerzo
de corte en areas reforzadas de elementos de madera con un componente de esfuerzo paralelo a la fibra, debe cumplir la
siguiente condicion:

T,< Lk
Ny
Dabei ist:
1,  eselesfuerzo de corte de disefio sin tener en cuenta el refuerzo [N/mm?];
f,, eslafuerza de corte de disefio [N/mm?];
k. =1-0460,,-0,052 0]
0,4 ©s el esfuerzo de disefio perpendicular a la fibra (valor negativo para compresion) [N/mm?];
Fax,d
%04" 2 b a,
AEMUL DALY
h
B G-b

6 a
. + 1
2Vi(n-d’h-kax EA, )

V., esla fuerza de corte de disefio [N];

G  esel médulo de corte del elemento de madera, G = 650 [N/mm?],

b es la anchura del elemento de madera [mm],

d es el diametro exterior de la rosca [mm] (d, en los dibujos del anexo),

h es la profundidad del elemento de madera [mm)],

k es la rigidez de union entre la varilla o el tornillo y el elemento de madera [N/mm?],

k =5 N/mm? para varillas roscadas d = 16 mm, k =125 N/mm? para tornillos autorroscantes d = 8 mm,

a es la separacion paralela a la fibra de las varillas o tornillos dispuestos en una fila [mm], para n filas paralelas puede
utilizarse una separacion efectiva de a, = a /n,

EA, eslarigidez axial de una varilla o tornillo [N],

E-n-d
EA === 165.000d;

S

d es el didmetro interior de la rosca de la varilla o tornillo [mm]
d, = 12 mm para varillas roscadas d = 16 mm, d, = 5 mm para tornillos d = 8 mm.

La capacidad axial de una varilla roscada o tornillo debe cumplir la siguiente condicion:

F

ax,d S 1

F

ax,Rd

Minimo de los valores de disefio de la capacidad de arranque y capacidad de traccion de las varillas o
tornillos de refuerzo. La longitud de penetracion efectiva es 50 % de la longitud roscada [N].

Rd

Donde: Fax,

Fuera de las areas reforzadas (area sombreada en la figura E.1), el disefio de corte debe cumplir las condiciones para
elementos no reforzados.
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Oc.90

Figura E.1: Elemento de madera con refuerzo cortante; areas sombreadas: areas reforzadas con tornillos dispuestos a menos
de 45°
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Anexo F
Material de aislamiento térmico sobre los cabrios

Los tornillos SPAX con un diametro exterior de rosca de 6 mm < d < 12 mm pueden utilizarse para fijar el material de
aislamiento térmico en la parte superior de los cabrios.

El espesor del aislamiento no debe exceder los 400 mm. El aislamiento del cabrio debe estar colocado en la parte superior
de madera maciza o cabrios de madera laminada encolada o elementos de madera contralaminada y fijarse mediante listones
dispuestos en paralelo a los cabrios o en paneles a base de madera sobre la capa de aislamiento. Las normas indicadas aqui
también hacen referencia al aislamiento de las fachadas verticales.

Los tornillos deben estar atornillados en el cabrio atravesando los listones o paneles y el aislamiento sin perforacion previa
en una secuencia.

El angulo o entre el eje del tornillo y la direccion de la fibra del cabrio deberia estar entre 30° y 90°.

El cabrio esta formado por madera maciza (madera blanda) conforme a EN 338, madera laminada encolada conforme a EN
14081, madera contralaminada, o madera laminada enchapada conforme a EN 14374 o a la Evaluacién Técnica Europea o
elementos encolados similares de acuerdo con la Evaluacion Técnica Europea y tiene una anchura minima de 60 mm.

Los listones deben de ser de madera maciza (madera blanda) conforme a EN 338:2003-04. El espesor minimo t y la anchura
minima b de los listones se calcula como sigue:

Tornillos d<8,0 mm: b =50mm t . =30 mm
Tornillosd=10mm: b_ =60 mm t . =40 mm

Tornillos d = 12 mm: bmin =80mm t_ =100 mm

1

Alternativamente a los listones, pueden utilizarse paneles con un espesor minimo de 20 mm de madera contrachapada, con-
forme a EN 636, paneles de madera prensada conforme a EN 312, tableros de virutas orientadas OSB/3 y OSB/4 conforme
a EN 300 o Evaluacion Técnica Europea y paneles de madera maciza conforme a 13353. Esto sélo se aplica el sistema con
tornillos inclinados en paralelo.

El aislamiento debe cumplir los requisitos de la Evaluacion Técnica Europea.

Las fuerzas de friccion no deben tenerse en cuenta para el disefio de la capacidad axial caracteristica de los tornillos.

En el disefio debe tenerse en cuenta el anclaje de las fuerzas de succion del viento asi como los esfuerzos de flexion de los
listones o paneles, respectivamente. En caso necesario deben colocarse tornillos adicionales en perpendicular a la fibra del

cabrio (angulo a = 90°).

La separacion maxima entre tornillos es de e, = 1,75 m.
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Material de aislamiento térmico en cabrios con tornillos inclinados en paralelo
Modelo mecanico

El sistema de cabrios, material de aislamiento térmico en la parte superior de los mismos y listones en paralelo a los cabrios,
puede considerarse como una viga sobre una fundacion elastica. El liston representa la viga y el material de aislamiento
térmico sobre la viga, la base elastica. El esfuerzo de compresion minimo del material de aislamiento térmico a un 10 % de
deformacion, medido conforme a EN 826!, deberia ser O 100 — 0,05 N/mm?. El liston esta cargado en perpendicular al eje por
cargas puntuales F,. Otras cargas puntuales F_provienen de la carga de corte del techo debido a la carga muerta y la carga
de nieve que se transfiere de las cabezas de los tornillos a los listones.

Liston

7L
‘Q:Q: Aislamiento térmico
/’,z’:‘::::’;} — Barre'ra de vapor
4 'f‘O’O‘QQ/}’. Entarimado del techo
SRR
/0‘;'0‘\"“/..
SRR f! Cabri
SRR abrio
G =
AN =y

I Eje
| liston

\

Viento

Carga muerta y de
nieve so

Compresion en aislamiento
térmico

Fuerza de traccion
del eje de tornillo Fz

Carga de compresion concentrada en
aislamiento térmico

o = Angulo entre eje del tornillo y eje del cabrio
B = Inclinacion del tejado

e, = Distancia entre tornillos

€, = Longitud de penetracion en el cabrio

Cr

f

"EN 826:1996 Productos de aislamiento térmico para edificios - Determinacion del comportamiento de compresion
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Diseno de los listones

Los esfuerzos de flexion se calculan asi:

_ (Fb + Fs) ) Echar
4

siendo,
£, = Longitud caracteristica
char

gchar: 44 / ﬂ
w, K
EI =Rigidez de flexion del liston [Nmm?]
K = Coeficiente de subgrado [N/mm?]
w_. = Anchura efectiva del material de aislamiento térmico [mm]
F, = Cargas puntuales perpendiculares a los listones [N]

b
F_ = Cargas puntuales perpendiculares a los listones, aplicacion de carga en el area de las cabezas de los tornillos [N]

.
El coeficiente de subgrado K puede calcularse a partir del modulo de elasticidad E, | y el espesor t, del material de
aislamiento térmico si se conoce la anchura efectiva w . del material de aislamiento térmico bajo compresion. Debido a
la extension de la carga en el material de aislamiento térmico, la anchura efectiva w . es superior a la anchura del liston o
cabrio, respectivamente. Para mas calculos, la anchura efectiva w ; del material de aislamiento térmico debe determinarse
conforme a:

wef=w+tm/ 2

siendo,
w = anchura minima del liston o cabrio, respectivamente [mm]
t,, = espesor del material de aislamiento térmico [mm]
HI
K =
t

HI

Debe satisfacerse la siguiente condicién:

Gm,d M

fm,cl W ’ fm,d

d < 1

Para el calculo del mddulo de seccidon W, debe tenerse en cuenta la seccion transversal neta.

Los esfuerzos de corte deben calcularse conforme a:
_(F,tF)
=

Debe satisfacerse la siguiente condicién:

TRRER I
fv,d A‘fv,d

Para el calculo del area de seccion transversal, debe tenerse en cuenta la seccion transversal neta.

Diseifio del material de aislamiento térmico

Los esfuerzos de compresion en el material de aislamiento térmico deben calcularse de acuerdo con:
1,5-F +F,

2-0, -w

char

o=

El valor de disefio del esfuerzo de compresiéon no debe ser superior al 110 % del esfuerzo de compresion a 10 % de
deformacion calculado conforme a EN 826.
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Diseiio de los tornillos
La carga sobre los tornillos es principalmente axial. La fuerza de tensidn axial en el tornillo debe calcularse a partir de las
cargas de corte del techo R:

R

_ s
Ts_ Cos a

La capacidad de carga de los tornillos cargados axialmente es el valor de disefio minimo de la capacidad de arranque axial
de la parte roscada del tornillo, la capacidad de extraccion de la cabeza del tornillo y la capacidad de traccion del tornillo.
Para limitar la deformacion de la cabeza del tornillo para espesores del material de aislamiento térmico superiores a 200 mm
o con fuerza de compresion por debajo de 0,12 N/mm?, respectivamente, la capacidad axial de arranque del tornillo debe
reducirse por los factores k, y k:

. fax,d ’ d ’ Eef. kl ’ k2 pk - 2 pk - ftens,k . .
F =min , : <—> S R ( ) ; para tornillos SPAX con rosca parcial
ax,0.Rd 1,2 - cos?a+sina ‘350 ’ 350 Yoo
fax,d. d- Eef.kl 'kz ) ( Py )O"S
1,2 - cos’a+sin’a 350
2 foa d- Lok ok, P\ .
F  g=min {max|f . -d; — S ( ) para tornillos SPAX con rosca completa o doble
" : 1,2 - cos?a+sin’a 350

tens,k

’YMZ
Dabei ist:
f o Valor de disefio del parametro de arranque caracteristico de la parte roscada del tornillo [N/mm’]
d Diametro exterior de la rosca del tornillo [mm] (d, en los dibujos del anexo)

t, Longitud de penetracion de la punta de la parte roscada del tornillo en el liston [mm], £ . > 40 mm
Lo Longitud de penetracion de la parte roscada del tornillo en el liston [mm]

o Angulo entre la fibra y el eje del tornillo [°] (a0 > 30°)

p,  Densidad caracteristica del elemento a base de madera [kg/m’]

fqq Valor de disefio de la capacidad de extraccion de la cabeza del tornillo [N/mm’]

d,  Didmetro de la cabeza [mm] (d, en los dibujos del anexo)

f..« Capacidad de traccion caracteristica del tornillo [N]

Y., Factor parcial conforme a EN 1993-1-1 o al anexo nacional particular

k,  min {1; 200/t }

k,  min {1;0,/0,12}

t,  Espesor del material de aislamiento térmico [mm]

., Esfuerzode compresion del material de aislamiento térmico por debajo de 10 % de deformacion [N/mm?]

Si se tienen en cuenta las ecuaciones k, y k,, no es necesario tener en cuenta la deflexion de los listones. Alternativamente a
los listones, puede utilizarse paneles con un espesor minimo de 20 mm en madera contrachapada conforme a EN 636 o una
ETA o disposiciones nacionales vigentes en el lugar de la instalacion, paneles de madera prensada conforme a EN 312 0 a
una ETA o disposiciones nacionales vigentes en el lugar de la instalacion, paneles de virutas orientadas antes del proceso
de prensado conforme a EN 300 o una ETA o disposiciones nacionales vigentes en el lugar de la instalacion, y paneles de
madera maciza conforme a EN 13353 o una ETA o disposiciones nacionales vigentes en el lugar de la instalacion, o madera
contralaminada conforme a una ETA.
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Material de aislamiento térmico en cabrios con tornillos alternativamente inclinados

Contraliston
Aislamiento

Barrera de vapor
Revestimiento

Tornillo de compresion
Cabrio

AN DN B W=

AN A A A A A A A A A A N A = I

Contraliston

Modelo mecanico

Dependiendo de la separacion entre tornillos y la disposicion de los tornillos de traccion y de compresion con diferentes
inclinaciones, los listones estan cargados con momentos de flexion importantes. Los momentos de flexion se extraen en base
a los siguientes supuestos:

» Las cargas de traccion y compresion en los tornillos se determinan en funcion de las condiciones de equilibro de las
acciones en paralelo y en perpendicular al plano del techo.

Estas acciones son lineas de carga constantes q |, y q.

* Los tornillos actian como columnas articuladas soportadas 10 mm dentro del liston o cabrio, respectivamente. Con-
secuentemente, la longitud efectiva de la columna es igual a la longitud del tornillo entre el liston y el cabrio mas 20 mm.

» El liston se considera una viga continua con una distancia entre apoyos constante { = A + B.
Los tornillos de compresion constituyen los soportes de la viga continua mientras que los tornillos de traccion transfieren
cargas concentradas en perpendicular al eje del liston.

Los tornillos estan cargados principalmente en el arranque o la compresion, respectivamente. Las fuerzas normales de los
tornillos se determinan en base a las cargas paralelas y perpendiculares al plano del techo:

q q, -sin(90°-a
Tornillo de compresién: F_, =(A+B - (- _ S 2 )
- cos a, +sin o /tan a, sin ( o+ az)
q q, -sin(90°-a
Tornillo de traccion: F. =(A+B ) ( ! .t ! )

cos o, +sin o,/ tan a, sin ot az)
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Los momentos de flexion en el liston resultan de la carga de linea constante ¢, y los componentes de carga en perpendicu-
lar al liston resultan de los tornillos de traccion. La envergadura de la viga continua es (A + B). El componente de carga
perpendicular al liston desde el tornillo de traccion es:
q q, -sin (90°—a, )-sina
FZSEdZ(A-f—B)' Il - 1 . 1 2
’ l/tan o, + 1/tan o, sin o+ (12)

Dabei ist:

q, Carga de linea constante en paralelo al liston [N/mm]

q. Carga de linea constante en perpendicular al liston [N/mm]

Q, Angulo entre el eje de compresion del tornillo y la direccion de la fibra [°]

a, Angulo entre el eje del tornillo de traccién y la direccién de la fibra [°]

Un valor positivo para F significa una carga hacia el cabrio, un valor negativo una carga que se aleja del cabrio.

Diseiio de los tornillos
La capacidad de carga de los tornillos debe calcularse como se indica a continuacion:

Tornillos cargados en tension:

) fa d Lo Pox \ fa d Ly, P V" £ s

T e

- 1,2 - cos’a,+sin’a, \ 350 1,2 - cos® o, +sin’a, 350 Vi

Tornillos cargados en compresion:
. fax,d' d- Eef,b Po. - . fax,d' d- Eef,r Prx v . K Npl,k

Focapa =m0 1,2 - cos’a, +sin’a, ( 350 ) 1,2 - cos*a, +sin’a, <350 ) ’ Yot

Donde:

d Valor de disefio de la capacidad de arranque axial de la parte roscada del tornillo [N/mm?]

d Diametro exterior de la rosca del tornillo [mm] (d, en los dibujos del anexo)

L Longitud de la parte roscada en el liston, incluida la cabeza para la fuerza de traccion y excluida la cabeza
para la fuerza de compresion [mm]

Lo, Longitud de penetracion de la parte roscada del tornillo en el cabrio [mm], £ > 40 mm

P Densidad caracteristica del liston [kg/m?]

Py I?ensidad caracteristica del cabrio [kg/m?]

o Angulo a, o a, entre el eje del tornillo y la direccion de la fibra, 30° < a, <90°, 30° <a, < 90°

ensk Capacidad de traccion caracteristica del tornillo [N]
Yui» Yan  Factor parcial conforme a EN 1993-1-1 o al anexo nacional particular
Ko Ny Capacidad de deformacion por pandeo del tornillo [N]
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Longitud Acero al carbono Acero inoxidable

ﬁf,l‘ligl 6,0 mm 8,0 mm 10,0 mm 12,0 mm 10,0 mm 12,0 mm
1

[mm] L Np1,k [kN] Ke - Npljk [kN] Ke - Npljk [kN] Kc * Np],k [kN] Ke - Npl,k [kN] Ke - Npljk [kN]

<100 1,12 2,79 6,09 14,3 5,22 11,3

120 0,85 2,12 4,68 11,2 4,16 9,37
140 0,66 1,66 3,70 8,98 3,36 7,79
160 0,53 1,34 2,99 7,33 2,76 6,53
180 0,43 1,10 2,48 6,09 2,30 5,52
200 0,92 2,07 5,13 1,94 4,71
220 0,78 1,76 4,38 1,66 4,06
240 0,67 1,51 3,79 1,44 3,53
260 0,58 1,32 3,30 1,26 3,10
280 0,51 1,15 2,90 1,11 2,74
300 0,45 1,02 2,57 0,98 2,44
320 0,40 091 2,29 0,88 2,18
340 0,36 0,82 2,06 0,79 1,97
360 0,32 0,73 1,86 0,71 1,78
380 0,29 0,67 1,68 0,65 1,62
400 0,26 0,61 1,53 0,59 1,48
420 0,24 0,55 1,40 0,54 1,36
440 0,22 0,51 1,29 0,49 1,25
460 0,20 0,47 1,19 0,46 1,15
480 0,19 0,43 1,10 0,42 1,06




