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Design Guide E.u.r.o.Tec self-tapping screws

1 Joints with self-tapping screws

1.1 Joints with screws introduced perpendicularly to grain direction

Joints with self-tapping screws in timber constructions are usually single shear connections. Result-
ing of the reduced inner diameter of the screws there will often be a failure mode at ultimate limit
state with a yielding of the screws (yield moment M , ). For these failure modes, the mechanical
models for screws take into account the so-called rope effect, based on the high withdrawal resis-

tance of the screws in tension and augmenting thus the total resistance of the shear connection .

Figure 1: timber-timber shear joint

The mechanical properties for calculation are given in paragraph 3.1 and 3.2.
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1.2 Joints with inclined screws

Because of the high withdrawal resistance of self-tapping screws, especially of the fully threaded screws,
joints with inclined screws are more effective than joints with laterally loaded screws. The models for

this type of joint assume pure tension or compression loading of the screws.

A single configuration as shown in figures 2 and 3 is only possible for loading force F, not changing

the direction, the screws shall only be loaded in tension. The force acting as tension on the screw is as-

F
sumed tobe F,, , 4 :W@) , not taking into account additional friction forces due to the compression

between timber members. This friction force would reduce the tension force acting on the screw.

0,9

If a group of screws is loaded in tension the effective number of screws is given by n,=n

Figure 2: shear joint, screw in tension
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F®,t,ax,d
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Figure 3:screw load in ten- Figure 4: crosswise configu-
sion ration, screws loaded in

compression and tension

For the crosswise arrangement of the screws as shown in Figure 4 the direction of the load might

change. One screw is loaded in compression the other in tension. The absolute value of the compression

F
. . d
and tension forces acting on each screw are equal to F, , ;= |(F cax, d)|=m .

The resistance of the screws is calculated for the fully threaded screws as the minor withdrawal resis-

tance in member @ or @ respectively.

For the partially threaded screw it‘s the minor value of the withdrawal @ or head pull through resistance
@. With side members made of steel, which have to be arranged at the head’s side, the head-pull through

resistance doesn’t have to be taken account of.

The mechanical and geometric properties are given in paragraphs 3 and 4.
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2 Compression Reinforcement

A very effective usage of fully threaded screws is the reinforcement of bearings or the area of applica-
tion of concentrated loads. In the contact area, the timber resistance to compression and the axial resis-

tance of the screws to pushing in are added:
F90,Rd:kc,90'bef,1 'lef,l'fc,9o,d+”'mm{Fax,Rdkai,Rd]
with:

Fgy ra : design resistance of reinforced contact area

k. g0 : factor for compression perpendicular to grain; for bearings of solid-timber k.4, =1,5 and

with glulam k. g,=1,75

b, , : effective bearing width

l,;, : effective length of contact area

f c0.q : design value of compressive strength perpendicular to grain

F , rq : design value of axial withdrawal resistance which is assumed to equal the push in resis-

tance
F; ra - design buckling resistance of the screws (modeled as elastically founded column)

In the contact area, a steel plate has to be arranged for the concentrated forces acting on the screws
heads’. For the mentioned addition of compression resistance of the timber and the resistance to push in

of screws the heads must be placed in plane of the surface (Figure 6).

A second verification is done at the tips of the screws for the resistance of the timber in compression

perpendicular to the grain. The area is enlarged compared to the direct contact area:
F90,Rd,ﬁp:B'lef,z'fc,%,d
with:

B : bearing width

L, : effective distribution length in plane of screw tips

The mechanical and geometric properties are given in paragraphs 3 and 4.
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—%

Figure 5: geometric properties of bearing reinforcement
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Figure 6: screw heads in plane with timber surface, steel plate in contact area
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3 Mechanical properties

3.1 Screws loaded laterally to their axes

Table 1 reports the calculation methods of the embedding strength as given in ETA-11/0024 (European
Technical Assessment). The other tables in this chapter show the embedding strength in 1bf/inch? for a
specific gravity of 0,35 for solid timber, glulam or LVL, with diameters of the screws given in inch. As a

higher specific gravity increases the embedding strength these values might be increased by a factor

SG/0,35.

Table 1: Specification of embedding strength

Embedding strength
Driven in without pre-drilling:|  Solid timber, glulam and LVL 0,082-p,-d "’
Sni= 2,5-cos’(a)+sin’ (1)
Minimum distances and ’
spacings as for nails in Particleboard or OSB| 1, =65-d” %7-t" d<6mm
holes not predrilled Fae=50-d7"0" d>6mm

Plywood fh_k:0,11~pk-a’_0'3

Driven in with pre-drilling: Solid timber, glulam and LVL ;o= 0,082-p,(1—-0,01-d)
J h kT

2 -2
Minimum distances and 2,5-cos"(a)+sin"(a)

spacings as for nails in Cement bonded particleboard| £, ,=(75+1,9-d)-d"**+d/10

predrilled holes Plywood| £, ,=0,11:(1—0.01-d)-p,

Px : characteristic density [kg/m’]; d outer thread diameter [mm]; a angle between screw axis and

grain direction

Maximum diameter & for pre-drilling:
* unthreaded axis part: diameter of smooth shank d

* threaded axis part: inner thread diameter d, — d,<d

For screws driven perpendicularly in the surface — =90° — 2.5-cos’(a)+sin’(a)=1 .
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KonstruX fully threaded screw

Angle between screw axis and grain direction a=90°; SG=0,35; p,=350kg/m’

od o d; o d; My,k fh,k fh,k
without with
pre-drilling pre-drilling
1/4 in 3/16 in fully 11 1/16 1bf ft 2378 1bt/in? 3887 Ibf/in?
6,5 mm 4,5 mm threaded, 15 Nm 16,4 N/mm? 26,8 N/mm?
5/16 in 7/32 in no smooth 18 7/16 1bf ft 2233 Ibf/in? 3829 Ibf/in?
8 mm 5,2 mm shank 25 Nm 15,4 N/mm? 26,4 N/mm?
3/8 in 1/4 in 29 1/2 Ibf ft 2088 Ibf/in? 3742 1bf/in?
10 mm 6,0 mm 40 Nm 14,4 N/mm? 25,8 N/mm?
7/16 in 5/16 in 51 5/8 1bf ft 2016 Ibf/in? 3698 1bf/in?
11,3 mm 8,0 mm 70 Nm 13,9 N/mm? 25,5 N/mm?
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Paneltwistec partially threaded screw
s INUTLIN LIS
Angle between screw axis and grain direction =90 °; SG=0,35; p,=350kg/m’
od o d; o ds My,k My,k fh,k fh,k
Carbon steel | Stainless steel without with
or stainless unhardened pre-drilling | pre-drilling
steel hardened | 1.4301;1.4401;
1/8 in 5/64 in 5/64in |1 1/8 Ibf ft 5/8 1bf ft 2988 Ibf/in? 4032 Ibf/in?
3,0’ mm 1,9 mm 2, 1mm |1,57 Nm 0,84 Nm 20,6 N/mm? 27,8 N/mm?
1/8 in 5/64 in 3/32'in 3/4 1bf ft 2930 Ibf/in? 4032 Ibf/in?
32mm'A4 (2,1 mm 2,5mm |~ 0,99 Nm 20,2 N/mm? 27,8 N/mm?
ornamental head

9/64 in 5/64 in 3/32in |1 11/16 Ibfft |7/8 Ibf ft 2857 Ibf/in? 4018 Ibf/in?
3,5 mm 2,1 mm 23mm [2,34 Nm 1,25 Nm 19,7 N/mm? 27,7 N/mm?
5/32 in 3/32 in 7/641in |27/161bfft |1 1/4 1bf ft 2741 Ibf/in? 4003 Ibf/in?
4,0 mm 2,5 mm 2,7mm |3,31 Nm 1,76 Nm 18,9 N/mm? 27,6 N/mm?
3/16 in 7/64 in 1/8in |3 1/4 Ibf ft 1 3/4 Ibf ft 2654 Ibf/in? 3974 1bf/in?
4,5 mm 2,7 mm 3mm 4,49 Nm 2,40 Nm 18,3 N/mm? 27,4 N/mm?
3/16 in 1/8 in 9/641in |4 5/161bfft |2 5/16 Ibf ft 2567 Ibf/in? 3960 1bf/in?
5,0 mm 3,3 mm 3,7mm |5,91 Nm 3,15 Nm 17,7 N/mm? 27,3 N/mm?
1/4 in 5/32 in 11/64in |6 15/16 1bfft |3 11/16 Ibf ft 2437 Ibf/in? 3916 Ibf/in?
6,0 mm 4 mm 44mm |9,49 Nm 5,06 Nm 16,8 N/mm? 27,0 N/mm?
5/16 in 13/64 in 15/64in |14 3/41bfft |7 7/8 1bf ft 2234 Ibf/in? 3829 1bf/in?
8,0 mm 5,3 mm 5,8mm 20,06 Nm 10,70 Nm 15,4 N/mm? 26,4 N/mm?
3/8 in 1/4 in 9/32in |26 1/41bfft |- 2089 Ibf/in? 3742 1bf/in?
10,0 mm 6,3 mm 7,1 mm |[35,83 Nm 14,4 N/mm? 25,8 N/mm?
1/2 in 9/32 in 5/16in |42 3/81bfft |- 1937 1bf/in? 3669 1bf/in?
12,0 mm 7,3 mm 8,1 mm 57,56 Nm 13,6 N/mm? 25,3 N/mm?

" not specified in ETA-11/0024
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EcoPT partially threaded screw
i ST
Angle between screw axis and grain direction a.=90°; SG=0,35; p,=350kg/ m’
od o d; o d; M, , S y
Carbon steel or stainless steel without with
hardened 1.4006 pre-drilling pre-drilling

5/16in |13/64in | 15/64in |14 % 1bf ft 2234 Ibf/in? 3829 1bf/in?
8,0 mm 5,3 mm 5,8mm 20,06 Nm 15,4 N/mm? 26,4 N/mm?
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EcoTec partially or fully threaded screw
Angle between screw axis and grain direction a=90°; SG=0,35; p,=350kg/m’
od 2 d; o d; M, , M, , fak Sk
Carbon steel | A2 1.4301 without with
pre-drilling pre-drilling
1/8in  |5/64 in 5/64in |1 1/8 Ibf ft 5/8 1bf ft 2988 Ibf/in? 4032 1bf/in?
3.0mm [1,9mm | 2,1 mm |1,57 Nm 0,84 Nm 20,6 N/mm? 27,8 N/mm?
9/64in |5/64 in 7/641in |111/16 1Ibfft |15/16 Ibfft | 2857 Ibf/in? 4018 1bf/in?
35mm |2, mm | 2,8mm |234Nm 1,25 Nm 19,7 N/mm? 27,7 N/mm?
5/32in  |3/32 in 7/641n [27/161bfft |1 1/41bfft 2741 Ibf/in? 4003 Ibf/in?
40mm |2,5mm | 2,7mm |33]Nm 1,76 Nm 18,9 N/mm? 27,6 N/mm?
3/16 in | 7/64 in 1/8in |3 1/4 Ibf ft 13/41bfft 2654 1bf/in? 3974 Ibt/in?
45mm |2,7 mm 3mm 4,49 Nm 2,40 Nm 18,3 N/mm? 27,4 N/mm?
13/64in |1/8 in 9/64in |45/161bfft |25/16 Ibfft 2567 Ibf/in? 3960 Ibf/in?
50mm (32mm | 3,7mm |5,91 Nm 3,15 Nm 17,7 N/mm? 27,3 N/mm?
1/4in | 9/64 in 5/32in |4 3/8 1bf ft 3 11/16 Ibf ft | 2437 1bf/in? 3916 Ibf/in?
6,0 mm |3,7mm 4mm 6,00 Nm 5,06 Nm 16,8 N/mm? 27,0 N/mm?
" not specified in ETA-11/0024
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Hobotec partially threaded screw
SRS
Angle between screw axis and grain direction a.=90°; SG=0,35; p,=350kg/m’
od o d; o d, My’k My’k Sk Sk
Carbon steel or | Stainless steel without with
stainless steel unhardened pre-drilling | pre-drilling
hardened | 1.4401; 1.4567 —
1.4006 AZ Ad

1/8 in 5/94 in 3/32 in 1 11/32 1bf ft 3/4 1bf ft 2930 Ibf/in* | 4032 Ibf/in?
3.2’mm 2,1 mm 2,4 mm 1,85 Nm 0,99 Nm 20,2 N/mm? | 27,8 N/mm?
5/32in  |3/32in 7/64 in 2 7/16 lbf ft 1 1/4 Ibf ft 2741 Ibt/in> | 4003 1bf/in?
40mm |2,5mm 2,8 mm 3,31 Nm 1,76 Nm 18,9 N/mm? | 27,6 N/mm?
11/64 in |7/64 in 1/8 in 2 3/4 1bf ft 1 7/16 Ibf ft 2712 Ibf/in* | 3989 Ibf/in?
42"mm |2,7 mm 3,1 mm 3,76 Nm 2,00 Nm 18,7 N/mm? | 27,5 N/mm?
11/64in |7/64 in 1/8 in 3 9/32 Ibf ft 1 3/4 1bf ft 2654 Ibf/in> | 3974 Ibf/in?
45mm |2,7 mm 3,0 mm 4,49 Nm 2,40 Nm 18,3 N/mm? | 27,4 N/mm?
13/64in |1/8in 9/64 in 4 5/16 Ibf ft 2 5/16 Ibf ft 2567 Ibf/in* | 3960 Ibf/in?
50mm 3,2 mm 3,7 mm 5,91 Nm 3,15 Nm 17,7 N/mm? | 27,3 N/mm?
15/64in |9/64 in 5/32 in 6 15/16 Ibf ft 3 11/16 Ibf ft 2437 Ibf/in*> | 3916 Ibf/in?
6,0 mm |3,7 mm 4,0 mm 9,49 Nm 5,06 Nm 16,8 N/mm? | 27,0 N/mm?

* not specified in ETA-11/0024
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3.2 Screws loaded axially

The load bearing capacity of screws loaded exclusively axially as shown in figures 2, 3 and 4 is limited

by the following failure modes:

1. side member @ of the screw’s tip: withdrawal of the screw in side member where the tip of the

0.8

Pr.® )

Screw iS placed: Fax,ot,Rk:nef.kax.fax,k,ﬁ).d.lef'(ﬁ

2. side member @ of the screw’s head: the maximum value of:
0.8

2.a) head pull-through resistance ', ;.00 0. 0k =Mo" S head s di(gg—g})

2.b) withdrawal resistance if a threaded part of the screw is present in this side member

F - 0.8
’ ax i 5
ax,o, Rk ‘lgj k ) f .d.lf (l k@)

for KonstruX fully threaded screws only the verification 2.b) has to be applied

As in chapter 3.1 the values in equations 1 and 2 are to be used with metric units:
Pk : characteristic density [kg/m’]; d outer thread diameter [mm];
¢ effective length of threaded part [mm]; a angle between screw axis and grain direction;

1,0 fiir 45 °<o<90°

ter for the infl f'th le k, = . ;
parameter for the influence of the angle & 0’3+04175?ﬁr00<a<450 ;

. 0.9
effective number of a screws group n,=n

A higher specific gravity increases the axial withdrawal resistance, the corresponding factor might be

0.8 0.8
applied SG (P )
0.35 350

For screws in usual designed shear connections neither buckling of the screws nor the tensile strength of
the screw has to be verified. For longer KonstruX screws used as compression reinforcement the buck-
ling must be verified (chapter 3.3). Tensile reinforcement in glulam beams is not covered by this Design
Guide, for these types of reinforcement with longer KonstruX fully threaded screws the tensile strength

has to be verified.
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KonstruX fully threaded screw
4 d Head type fhead,k Tlp type fax,k
1/4 in cylindrical For KonstruX fully 1653 Ibf/in?
6,5 mm ! threaded screws the dom- BS DAG 11,4 N/mm?
5/16 in - - inating resistance is al- 1610 Ibf/inz
8 mm ways the withdrawal re- 11.1 N/mm?
38 in sistance even in side 1566 Ibf/in?
member with head
10 mm 10,8 N/mm?
7/16 in countersunk AG 1566 Ibf/in?
11,3 mm |-®_dh,‘ 10,8 N/mm?

o4

For long screws in tensile or compression reinforcement the tensile strength has to be verified ', 5 = f 0. 1 pru

carbon steel: ©6,5: F', o, =3822[bf , F, ,, =1TkN ;28,0: F, , =56201bf , F', ,, =25kN ;
010: I, o, =74191bf |, F, ,,=33kN ;0113: F, ,, =112401bf , F', ,, =50kN
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KonstruX fully threaded screw
Angle between screw axis and grain direction 45°<a<90°; SG=0,35,; p,=350kg/m’
od Total length F ek inchaso—00°= -
S w ird-inch fens.k
1/4 in 4%;5%;6Y;711/16 423 1bf 3822 Ibf
6,5 mm 120; 140; 160; 195 mm 17 kN
3%;415/16;61/8;7 11/16; 8 5/8; 9 5/8; 508 Ibf 5620 Ibf
5/16 in 11 5/8; 13; 14 %; 15 %; 16 15/16; 18 7/8 inch 25 kN
8 mm 95; 125; 155; 195; 220; 245;
295; 330; 375; 400; 430; 480 mm
3/8 in 11 %; 13; 14 3/16; 15 %4; 17 %4; 19 %4; 21 5/8; 24 5/8 inch 617 Ibf 7419 1bf
10 mm 300; 330; 360; 400; 450; 500; 550; 600 mm 33 kN
11 %; 13 3/8; 15; 16 Y55 18 1/8; 21 Y43 22 7/8; 697 Ibf 11240 Ibf
7/16 in 24 3/8; 26; 27 Va; 29 Va; 31 Va5 35 V45 39 3/8 inch 50 kN
11,3 300; 340; 380; 420; 460; 500; 540, 580;
mm 620; 660; 700; 750; 800; 900; 1000 mm
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Paneltwistec partially threaded screw
s SIS
4 d Head type dh , fhead,k Tlp type fax,k

Timber or wood based panels t>25/32in  f .., «=17401bf / in’

wood based panels 15/32<t<25/32in f .., ,=1160 lbf/in2

wood based panels ¢<15/32in f, ., ,=1160 Ibf lin’ and F o ne<89°%10bf and t21,2-d

1/8 in

3,0 mm

9/64 in

3,5 mm

5/32 in

4,0 mm

3/16 in

4,5 mm

3/16 in

5,0 mm

1/4 in

6,0 mm

5/16 in

8,0 mm

3/8 in

10,0 mm

1/2 in
12,0 mm

countersunk

d,=7/32 in
d,=5,6 mm

d,=9/32 in
d,=7,0 mm

d,=5/16 in
d,=8,0 mm

d,=3/8 in
d,=9,0 mm

d, =318 in
d,=10,0 mm

d,=1/2in
d,=12,0 mm

d,=9/16 in
d,=14,5mm

d,=11/16 in
d,=18,0 mm

d,=13/16 in
d,=20,0mm

AG

f o x=1929Ibf I in’

fw =133 NImm’

f w1 =1929Ibf I in’

o =133 NImm’

ax, k™

f o i =18711bf lin’

fwi=129N/mm’

7
7

f o x=1813Ibf lin’

f o =12,5N1mm’

S x=17551bf lin’

fa =12, N/mm’

f o x=1653 Ibf lin’

foi=114NImm’

f o x=16101bf lin’

fw =111 NImm®

w1=15661bf lin’

f =108 N/mm’

[ o x=1566 Ibf lin’

o :=10,8 N/ mm’

ax, k™




page 17 DesignGuide E.u.r.0.Tec -self-tapping screws- 06/23/17
Paneltwistec partially threaded screw
D
od Head type dy: f ead x Tip type Sk

Timber or wood based panels t>25/32in .., ;=17401bf / in’

wood based panels 15/32<t<25/32in  f .4 x=1160 Ibf lin’

wood based panels ¢<15/32in f, ., ,=1160 Ibf lin’ and F o e<89°%10bf and t21,2-d

9/64 in panhead d,=3/8 in AG f w1 =18711bf lin’
3,5 mm ! d,=10,0 mm f o i =129N/mm’
5/32 in _ _ d,=7116 in % [ w1 =18131bf in’
4,0 mm d,=11,0 mm [ i =12,5 NI mm’
17 o

3/16 in d,=1/2 in f w1 =17551bf lin’
4,5 mm d,=12,0 mm fo =121 N/mm®
3/16 in d,=9/16 in f w1 =1653Ibf lin’
5,0 mm d,=14,0 mm fas=11L4N/mm’

1/4 in d,=14/16 in fw=16101bf in’
6,0 mm d,=22,0mm [ =111 N/ mm®
5/16 in d,=1in £ w1 =1566bf in’
8,0 mm d,=25,0mm =10 & N/mm?

Paneltwistec A4 ornamental head

1/8 in ornamental d,=13/64 in £ we s =19291bf lin’
3,2mm" head d,=51mm . =133 Nlmm’

A4 |

ornamental head

" not specified in ETA-11/0024
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EcoPT partially threaded screw
s SIS
%] d Head type dh y fhead,k Tlp type

Timber or wood based panels ¢>25/32in  f',.., ,=17401bf/ in’

wood based panels 15/32<¢<25/32in f .., ,=1160 Ibf lin’

wood based panels ¢<15/32in f .4 y=11601bf lin’ and F . n<89%Ibf and t>1,2-d

5/16 in d,=9/16 in fw:=16101bf lin’
8,0 mm d,=14,5mm fw i =1L1N/mm’
5/16 in d,=14/16 in f w s =16101bf in’
8,0 mm thZZ,Omm fo =11 1 N/mm?*
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EcoTec partially threaded screw

od Head type d, S head x Sk

1/8in | counter- d, =114 in Timber or wood based panels f e x=19291bf lin’
3,0'mm| sunk d,=6,0 mm t>25/32in £ 0 x=17401bf | in’ F o i=133 Nimm”
9/64 in \‘z—dh’l dy=O1320n 1 i based pancls 15/32<1<25/32in | s =19291bf lin®
3,5 mm d,=7,0 mm oo 2= 1160 Ibf ir? fw =133 N/mm’
5/32 in d,=5/16 in fws=18711bf lin’
4,0 mm d,=8,0 mm wood based panels #<15/32in Fo 129N

£ hoat #=1160Ibf lin’ and '

316 in d,=318 in F, y<89%Ibf and 1>12-d S = 181310 lin®
4,5 mm d,=9,0 mm fws=12,5NImm’
3/16 in d,=318 in fw=17551bf in’
5,0 mm d,=10,0 mm f o =121 N/mm®

1/4 in d,=1/2 in f o x=16531bf lin’
6,0 mm d,=12,0 mm fwi=11,4 NI mm’

* not specified in ETA-11/00
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EcoTec partially threaded screw

od Head type d, S head Sk
1/8in | Senkkopf For fully threaded screws the dominating | £~ =1929 [pf in’
* resistance is always the withdrawal resis-

>0 mm \~®—dh»| tance even in size member with head f o s =133 N Imm’
9/64 in g d,=9/32 in £ o x=19291bf Iin’
3,5 mm d,=7,0mm fw =133 N/mm’
5/32 in d,=5/16 in fw i =18711bf lin’
4,0 mm d,=8,0 mm fw =129 N/ mm’
3/16 in d,=3/8 in fw=18131bf in’
4,5 mm d,=9,0 mm fw i =125N/mm’
3/16 in d, =318 in f e =17551bf in’
5,0 mm d,=10,0 mm F o= 121 Nl mm?
1/4 in d,=1/2 in f w1 =16531bf lin’
6,0 mm d,=12,0 mm

fws=11,4 NI mm’

* not specified in ETA-11/0024
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Hobotec partially threaded screw

e

SALARARNARARN S

od

Head type

dhffhead,k

Tip type

od

Timber or wood based panels t>25/32in  f .., ,=1740 lbf/inz

wood based panels 15/32<t<25/32in f .., ,=1160 lbf/in2

wood based panels ¢<15/32in f, ., ,=1160 lbf/in2 and F . . <891lbf and t>12-d

5/32 in countersunk d,=9/32 in BS f o x=1305Ibf lin’
4,0 mm d,=7,0 mm ﬁ £ e s =9.0N /mm’
3/16 in d, =318 in [ e i=1305 Ibf lin’
4,5 mm d;,=9,0 mm e x=9,0N /mm’
3/16 in d,=3/8 in f w1 =13051bf lin’
5,0 mm d,=10,0 mm f o :=9,0 N /mm’
1/4 in d,=112in f o x=1305 Ibf lin’
6,0 mm d,=12,0 mm e x=9,0N [ mm’
Ornamental head
1/8 in Ornamental d,=7/32 in BS f w1 =1305bf in’
3,2mm’ head d,=5,2mm J@ £ x=9,0N /mm’
5/32 in d,=1/4 in £ we s =13051bf lin’
4,0 mm d,=6,0 mm f e i=9.0N I mm’
42" d,=1/4 in [ w1 =13051bf | in’
d,=5.9 mm f e i=9,0N [mm’
3/16 in d,=9/32 in f o x=1305 Ibf lin’
4,5 mm d,=7,0mm e x=9,0 N [ mm’
3/16 in d,=5/16 in £ w s =13051bf lin’
5,0 mm d,=8,0 mm

£ i=9.0N Imm’

" not specified in ETA-11/0024
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3.3 Buckling of KonstruX fully threaded screws

The resistance against pushing in of screws is assumed to be equal to the pull-out resistance therefore the

rules of chapter 3.2 are applied for a first verification:

0,8
F = P
ax, o, Rk nef.kax.fax,k.djef.(ﬁ)

For longer screws in compression a buckling failure might take place. The buckling of KonstruX fully

threaded screws is verified according to ETA-11/0024:

Frn=K N, ;
d?
with yield strength N, = n4 l WA
vield strength KonstruX
KonstruX d=1/4in d=5/16 in d=3/8 in d=17116 in
d=6,5mm d=8,0mm d=10,0 mm d=113mm
Inner thread diameter d, d,=3/16 in d,=7/32 in d,=1/4 in d,=5/16 in
— 3 .2 _ 2
vield strength [ x=145-10°1bf lin~ f, ,=1000 N /mm
N 3574 1bf 4775 1bf 6355 Ibf 11301 1bf

The buckling load according to ETA-11/0024 is N, = \/(ch-ES-IS) with:

screw ‘s moment of inertia /= 6“—4~d 1, modulus of elasticity E,=205-10° N/mm’ and modulus of

elastic foundation of the screw within the timber ¢,=(0,19+0,012-d)-p; (ﬁ.(()o +0,5 )[N/mmz] .

The modulus of elastic foundation is affected by the density Px and the angle between screw axis and di-

rection of the grain a. Relative slenderness ratio follows with N, , and N, , as

ki,

_ N _ —_
A= (NM) and k= 0,5-[1 +0,49-(h,—0,2)+ Mz] finally as buckling parameter
ki, k

1 forh,<02
K= L ans02]

k+(k* =17
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The design value for buckling failure mode is calculated with partial safety factor of steel construction

_KL’.Npl,k
ki,Rd — YMl .

yMJ:l,l o F

The angle o between axis and grain direction and density P« have minor influence; yield strength f°

and inner thread diameter d, are the most important parameters.

Design values of critical load for buckling F ,; .,

0.=350kg/m’ SG=0,35

d=1/4in d=5/16 in d=3/8 in d=17/16 in
d,=3/16 in d,=7/32 in d,=1/4 in d,=5/16 in
a=90°
k.=0,77 k,.=0,80 k.=0,83 k,.=0,78
F; 2a=25021bf F; za=34731bf F; za=47951bf F; pa=80121bf
Fi a=11L13kN Fi ra=1545kN F; pa=21,33kN Fi ra=35,64kN
a=45°
Kk, =0,74 K, =0,77 k,=0,81 k,=0,75
F; pa=24051bf F; za=33431bf F; pa=46811bf F; za=T7041bf
F xa=10,70kN F; za=14,8TkN F; pa=20,82kN Fi pa=3427kN
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4 Fastener Specification

Pages taken from ETA-11/0024
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Annex A
KonstruX HF
1
carbon steel
| X
nominal size 06,5 | 08,0 | 09,0 | ©10,0 | O11,3
min 6,20 7,60 3,70 9,60 10,70 - -
d max 6,80 830 930 10,30 11,30 countersunk head
. min 420 5,00 6,10 5,70 7,70 !
di max 4,80 5,40 6,70 6,30 8,30 odh
dh min 7,70 9,50 9,50 12,50 12,50
max 8,30 10,50 10,50 13,50 13,50
min 520 6,60 6,60 6,00 6,00
mo
hh max 5,70 7,40 7,40 7,00 7,00
min 2,41 2,68 504 504 504 @dh
p max 539 572 6,16 6,16 6,16 |
min 4,70 5,80 6,20 6,30 8,10
dt max 5,10 6,20 6,60 6,70 8,50 é
it min 6,00 7,00 7,00 11,00 11,00
) max 8,00 9,00 9,00 12,00 13,00
min 11,50 14,00 14,00 17,30 18,00
dh2 max 12,00 15,00 15,00 18,30 19,00
min 5,40 7,00 6,50 7,30 6,50
hh2 max 5,90 7,40 7,50 7,70 7,50
min 21,50 21,50 19,50 21,50
dh3 max ) 22,50 22,50 20,50 22,50 \\
min 5,40 6,80 S
dm ) 5,80 ) 720 ) 3
min 430 3,80
hm - 470 - 420 -
min - 16,80 - 26,40 -
p2 max 22,40 33,00
min 6,10 7,10
dm2 ) 6,30 ) 7.30 -
TX sz TX30 TX40 TX40 TX50 TX50 ad
SW wrench size - SW13 - - - —]
SW2  wrenchsize| SW8 SW10 SW10 SW13 SW13
All dimensions in mm. adi
hexagon head hexagon head 2
L 60 %Q@/ el
06,5 | 98,0 | ©¥9,0 | ©¥10,0 | O11,3 (\ X
120 2.0 9520 200-2,0 100 -2,0 300-3.0
140-2,0 12520 220-3,0 160-2.0 330-40 —
160-2,0 15520 240-3,0 200-2,0 360-4,0
19520 180-2,0 260-3,0 220-3,0 400-4,0 a
- 19520 | 28030 24030 45050 é
- 200-3.0 300-4.0 260-3.0 500-5,0
- 220-3,0 330-4,0 280-3,0 550-5.0/42,0
- 24030 36040 30030 | 600-50/420 —
- 24530 400-4,0 330-40 650-8.0/42,0
- 260-3,0 450-5,0 360-4,0 700-8.0/42,0
- 280-3,0 500-5,0 400-4,0 750-8.0/42,0
- 29530 |550-50+20( 450-50 800 -8,0/+2,0
- 30040 |600-5020| 500-50 | 850-80/20 odt - i
- 330-4,0 - 550-5,0/42,0 | 900-8,0/42.0 -
- 350-40 - 600-5,0/2,0 | 1000-8,0/12,0 tip type BS / \
- 375-40 - - - o
- 40040 ; ) . \\118/
All dimensions in mm. 3x
acceptable for d > 9,0 mm
and L > 400 mm
tip type 17M tip type 17 tip type AG tip type DAG

0dm _Etg
% f

wa

"Material specification held on file by ETA Danmark.
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KonstruX ST
carbon steel’

I X
nominal size 06,5 | 08,0 10,0 B ~
d min 6,20 7.60 9.60 countersunk head
max 6,80 8,30 10,20 i
. min 420 5,00 5,70 odh
di max 4,80 5,40 6,10
min 770 9,50 12,50
dh max 830 10,50 13,50
min 5,00 6,00 6,00
hh max 6,00 7,00 7,00
min 2,70 3,40 4,10
P max 3,30 420 5,10
min 410 4770 530
dt max 450 5,10 5,70
i min 3,60 4,60 5.60
max 450 5,50 6,50
min 11,00 14,00 17.30
dh2 12,00 15,00 18,30
min 5,40 7,00 730
hh2 max 5,90 7,40 7,70
min 21,50 19,50
dh3 .« ) 22,50 20,50
min 475 5,65 19,50
dm . 5,05 595 20,50
TX sz TX30 TX40 TX50
SW wrench size - SW13 -
SW2  wrenchsize| SWS8 SW10 SW13

All dimensions in mm.

hexagon head hexagon head 2

L 60 %Q@
@6.5 | 98,0 | ©10,0

X
80-20 | 9520 | 12520
10020 | 125-20 | 155-2.0
12020 | 155-20 | 195-2.0 T

140 -2,0 195-2,0 220-3,0
160 -2,0 220-3,0 245-3,0 =
195-2,0 245-3,0 270-3,0

- 27530 | 300-3,0
- 29530 | 330-40

- 330-40 | 360-4,0 —
- 375-40 | 400-4,0

- 400-40 | 450-5,0

. 43050 | 500-5,0

- 480-5,0 550-5,0/+2,0

- - 600-5,0/+2,0

hh

All dimensions in mm. tl‘p type BS DAG

3x
tip type 1BS DAG acceptable for d > 8,04111}11)\
and L > 400 mm
=

1

"Material specification held on file by ETA Danmark.
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Paneltwistec countersunk head 90°
carbon steel’

stainless steel hardened '

nominal size 03,51 04,0 | 04,5] 05,0 | ©6,0 | 08,0 |1010,0{012,0
min 3,30 3,75 425 4,70 575 7,60 970 | 11,50
d max 3,65 4,05 4,55 5,10 6,15 820 | 1030 | 1230
. min 2,00 235 2,60 3,00 3,80 5,10 6,00 6,90
di max 2,25 2,65 2,80 345 420 5,50 6,50 7,40
min 6,60 7,50 8,50 950 | 11,5 | 1410 | 1740 | 1900
dh max 7,00 8,00 900 | 1000 | 1200 | 149 | 1820 | 21,00
min 325 3,75 4,15 4,55 5,40 6,50 8,20 8,90
hh max 3,65 425 4,65 5,05 5,90 7,50 9,20 9,70
min 2,02 227 2,52 2,79 441 5,04 5,94 5,94
p max 2,46 2,77 3,08 3,41 5,39 6,16 7,26 7,26
min 2,20 2,60 2,80 3,60 430 5,70 6,90 7,90
ds 2,40 2,80 3,10 3,80 4,50 5,90 7,20 8,20
min 2,65 2,85 335 3,75 4,80 6,60 7,90 9,40
dm 2,85 3,05 3,55 3,95 5,00 6,80 8,10 9,80
min 3,30 3,75 5,15 575 6,95 7,65 9,60
de 3,70 425 5,65 6,25 745 835 10,40 )
min 3,70 4,00 4,50 5,10 5,40 7,00 8,00
hhe oo 3,90 4,40 4,90 5,50 5,80 7,50 8,50 )
min 5,30 6,65 825 11,00
dh2 max ) 5,70 7,15 8,75 11,50 ) ) )
min 7,50 8,40 930 | 1470 | 168 | 26,40
P2 x ] 1000 | 1120 | 1240 | 1960 | 2240 | 33,00 )
min 2,70 3,10 3,70 4,50 6,10 7,10
dm2 max ) 2,90 3,30 3,90 4,70 6,30 7,30 )
TX  size TX20 | TX20 | TX20 | TX20 | TX30 | TX40 | TX50 | TX50
All dimensions in mm.
lg +1,0/-1,0
L 03,5 | 04,0 | 04,5 | 05,0 | 96,0 | ©8,0 | 10,0 |0O12,0
25 15 15 - - - - - -
30 18 18 - - - - - -
40 24 24 24 24 - - - -
45 27 27 27 27 - - - -
50 30 30 30 30 30 - - -
60 - 36 36 36 36 - - -
70 - 42 42 42 92 - - -
80 - 48 48 48 48 48/50% | 48/50* -
90 - - - 54 54 54/-* - -
100 - - - 60 60 60 60 -
110 - - - 66 70 80/-* 90/-* -
120 - - - 70 70 80/70* | 90/70* 80
140 - - - - 70 80 90/80* 80
160 - - - - 70 80/90* 90 80
180 - - - - 70 80/100* | 90/100* 80
200 - - - - 70 80/100% | 90/100%* 80
+20 mm steps - - - - 70 80/100* | 90/100* 100
300 - - - - 70 80/100% | 90/100%* 100
320 - - - - - 80/100% | 90/100* 100
+20 mm steps - - - - - 80/100* | 90/100* 120
400 - - - - - 80/100% | 90/100%* 120
420 - - - - - 80/100* | 90/100* -
440 - - - - - 80/100% | 90/100%* -
460 - - - - - 80/100% | 90/100* -
480 - - - - - 80/100* | 90/100* -
500 - - - - - 80/100% | 90/100%* -
550 - - - - - 80/100* | 90/100* -
600 - - - - - 80/100% | 90/100%* -
All dimensions in mm. * g for tip types 17 and N / tip type AG and DAG
tip type N

head type FK head type FK2
9%20° 90"
@dh @
R
[S) Q
@dc = =

[

—

"Material specification held on file by ETA Danmark.

g
iy

ods

optional:
milling ribs

@dm
?
_
ad
odi 0
el
tip type AG
wo
tip type 17 tip type DAG
odm?2 % )
A
8
F
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Paneltwistec countersunk head 60°
carbon steel’
stainless steel hardened '

nominal size 03,5 04,0 04,5| 05,0 | 06,0 | 38,0 |©10,0
min 330 | 375 | 425 | 470 | 575 | 760 | 970
d 365 | 405 | 455 | 510 | 615 | 820 | 1030
. min 200 | 235 | 260 | 300 | 38 | 510 | 600
di 225 | 265 | 280 | 345 | 420 | 550 | 650
min 450 | 550 | 600 | 650 | 1000 | 1200 | 1540
dh 55 | 650 | 800 | 800 | 1200 | 1400 | 1740
min 175 | 200 | 225 | 250 | 3,00
hh § g ns. ns
max 210 | 250 | 275 | 300 | 400
min 20 | 227 | 252 | 279 | 441 | s04 | 504
P max 246 | 277 | 308 | 341 | 539 | 616 | 726
min 220 | 260 | 280 | 360 | 45 | 570 | 690
ds 240 | 280 | 310 | 38 | 45 | 5% | 720
min 265 | 285 | 335 | 375 | 480 | 660 | 790
dm . 285 | 305 | 355 | 395 | 500 | 680 | 810 60°
min 19 | 220 | 240 | 280 | 330 | 510 | 600
dt 200 | 240 | 260 | 300 | 35 | 55 | 650
g mn 330 | 380 | 430 | 480 | 480 | 500 | 600 adh
max 35 | 400 | 450 | 500 | 500 | 520 | 620
min 330 | 375 | 515 | 575 | 695 | 7.65 | 960
de 370 | 425 | s65 | 625 | 745 | 835 | 1040 §§ ;7 =
min 370 | 420 | 470 | 530 | 560 | 600 | 650
hhe 30 | 440 | 49 | 550 | 58 | 630 | 680
min 530 | 665 | 825 | 1L00 ods
dh2 max ) 5,70 7,15 875 | 11,50 ) ) .
min 750 | 840 | 930 | 1470 | 1680 | 2640 optional:
P2 . 1000 | 1120 | 1240 | 1960 | 2240 | 3300 milling ribs
min 270 | 310 | 370 | 450 | 610 | 710
dm2 i 200 | 330 | 39 | 470 | 630 | 730 odm
TX size TX20 TX20 TX20 TX20 TX30 TX40 TX50
All dimensions in mm. —
[g+1,0/-10 =
L 03,5 04,0 | 04,5 | 05,0 | 96,0 | ©¥8,0 |110,0
25 15 15 - - - - - O
30 18 18 - - - - -
40 24 24 24 24 - - - od
45 27 27 27 27 - - -
50 30 30 30 30 30 - -
60 - 36 36 36 36 - - odi o0
70 - 42 42 4 4 - - =
30 - 48 48 48 48 | 48/50* | 48/50*
90 - - - 54 54 54/-* - T
100 - - - 60 60 60 60 &
110 - - - 66 70 80/* | 90/-*
120 - - - 70 70 | 80/70% | 90/70% tip type BS
140 - - - - 70 80 | 90/80* <
160 - - - - 70 | 80/90* | 90
180 - - - - 70 | 80/100% | 90/100% 3
200 - - - - 70 | '80/100* | 90/100* \\
+20 mmsteps | - - - - 70 | 80/100% | 90/100%
300 - - - - 70 | '80/100* | 90/100* adt —
320 - - - - - | 80/100* | 90/100* = -~
+20 mmsteps | - - - - - | 80/100* | 90/100* .
460 - - - - - | 80/100* | 90/100* ) tip type AG
480 - - - - - [8o/100% [ 90/100* <1]_8>
500 - - - - - [80/100* | 90/100*
550 - - - - - | 80/100* | 90/100*
600 - - - - - | 80/100* | 90/100*
All dimensions in mm. * g for tip types 17 and N / tip type AG and DAG . i i
tip type N tip type 17 tip type DAG
head type FK head type FK2 %—
(@
° o ©dm?2
90 90 u}’-f
odh odh2 8
1 1 ¥
Q 1

odc é = ]
L= . A, n_ £

"Material specification held on file by ETA Danmark.
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Paneltwistec washer head
carbon steel’
stainless steel hardened '

nominal size 04,0 | @4,5 | 95,0 | 96,0 | B8,0 (10,0
min 3,75 4,25 4,70 575 7,80 9,70
d max 4,05 4,55 5,10 6,15 8,20 10,30
. min 2,35 2,60 3,00 3,60 5,10 6,00
di max 2,65 2,80 345 4,10 5,50 6,50
min 9,50 1050 | 11,50 | 13,50 | 21,00 | 24,00
dh max 10,50 11,50 12,50 14,50 23,00 26,00
min 4,50 5,20 5,70 6,40 9,50 11,20
de max 5,10 5,80 6,30 7,00 10,50 12,00
min 227 2,52 2,79 4,41 5,04 594
p max 2,77 3,08 341 5,39 6,16 726
min 2,50 2,80 3,30 3,80 5,70 6,90
ds max 2,90 3,20 3,70 4,50 5,90 720
min 2,85 335 3775 4,80 6,60 7,90
dm max 3,05 3,55 3,95 5,10 6,80 8,10
min 7,50 8,40 9,30 14,70 16,80 26,40
P2 1000 | 1120 | 1240 | 1960 | 2240 | 3300
min 2,70 3,10 3,70 4,50 6,10 7,10
dm2 max 2,90 3,30 3,90 4,70 6,30 730
TX sz TX20 | TX20 | TX20 | TX30 | TX40 | TX40
All dimensions in mm.
g +1,0/-1,0
L 04,0 | 04,5 | 05,0 | ©6,0 | ©8,0 |©10,0
25 15 - - - - -
30 18 - - 30 - -
40 24 24 24 40 - 40
45 27 27 27 - - -
50 30 30 30 30 - 50
60 36 36 36 36 - 36
70 42 42 42 42 - -
80 48 48 48 48 48/50* | 52/50*
90 - - 54 54 - -
100 - - 60 70/60* 60 80/60*
110 - - 66 70 - -
120 - - 70 70 80/70* | 90/70*
130 - - - 70 - -
140 - - - 70 80 90/80*
150 - - - 70 - -
160 - - - 70 80/90* 90
180 - - - 70 80/100* | 90/100*
+20 mm steps - - - 70 80/100* | 90/100*
300 - - - 70 80/100* | 90/100*
+20 mm steps - - - - 80/100* | 90/100*
460 - - - - 80/100* | 90/100*
480 - - - - 80/100* | 90/100*
500 - - - - 80/100* | 90/100*
550 - - - - 80/100* | 90/100*
600 - - - - 80/100* | 90/100*

All dimensions in mm. * g for tip types 17 and N / tip type AG and DAG

"Material specification held on file by ETA Danmark.

ods
optional:
milling ribs
@dm
?
—
ad
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tip type AG
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tip type N tip type 17 tip type DAG
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nominal size 08,0
min 7,30
d max 8,20
. min 5,10
di 5,50
min 17,50
dh max 18,50
min 7,70
de .« 8,00
min 4,68
p max 5,72
min 5,70
dS max 5,90
min 6,60
dm max 6,80
5 min 16,80
p max 2240
min 6,10
dm2 max 6,30
TX size TX40
All dimensions in mm.
lg +1,0/-1,0
L 08,0
80 - 48/50*
100 - 80/60*
110 - -
120 - 80/70*
130 - -
140 - 80
150 - -
160 - 80/90*
180 - 80/100*
200 - 80/100*
+20 mm steps - 80/100*
460 - 80/100*

All dimensions in mm.

* fg for tip types 17 and N / tip type AG and DAG

"Material specification held on file by ETA Danmark.

Paneltwistec small washer head
carbon steel’
stainless steel hardened '

ods

optional:
milling ribs

@dm
?
_
ad
odi 0
el
tip type AG
wn
tip type N tip type 17 tip type DAG

4x to 5x p
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Hobotec, Hapatec, Paneltwistec V4A countersunkhead 90°
carbon steel’
stainless steel hardened '
stainless steel unhardened '

I
nominal size | 93,5 | 94,0 | 94,5 | ©5,0 | 6,0 : X
min 3.40 3.85 435 485 5.80 ==
d max 3,70 420 4,70 520 6.20 — % -
. min 2,00 2,30 2,50 2,90 3,50 S
di max 225 2,60 2,80 3.40 3,80 )
min 6,30 725 825 9.20 11,15 I
dh 7,50 8,50 9,50 10,50 | 12,00
, , , , X odh
min 3,70 420 4,70 530 5,60
hh 3.90 4,40 490 5,50 580
min 144 1,62 1,80 1,98 2,34 90
p max 1,76 198 220 242 286
min 220 2,70 2.80 3,50 3.80 60°
ds max 2,50 2,90 320 3,80 420 dh
min 2.80 3.40 3.80 3,90 4,50 9
dm 3,00 3,60 4,00 4,10 4,70
min 1,90 220 2,40 2.80 3,30
dt max 2,10 240 2,60 320 3,50
fc}t min 3,30 3.80 430 3,50 4,80
max 3,50 4,00 4,50 5,00 5,00 ads
min 3,30 375 515 575 6,95
de 370 | 425 565 6,25 745 optional:
min 4,00 4,50 5,10 540 —pﬁ P
dh2 max ) 4,40 4,90 5,50 5,80 milling ribs
min 5,30 6,65 825 11,00 odm (
hh2 max . 570 7,15 8,75 11,50 >
TX  siz TX10 | TXI5 | TX20 | TX25 | TX25 )
All dimensions in mm.
lg+1,0-1,0 . O
L 03,5 | 94,0 | 94,5 | 95,0 | 96,0 =il
25 18 B B B .
30 21 21 21 21 21
35 24 24 24 24 24
40 26 26 26 26 26
45 28 28 28 28 28 20
50 30 30 30 30 30
60 . 36 36 36 36
70 - 4 4 4 0
80 . 48 48 48 48
90 - - - 54 54
100 . . . 60 60
110 - - - 60 60 1
120 . . . 60 60 o
130 - - - - 70 .
140 - - - - 70 /
150 - - - - 70 118°
160 B B B B 70
180 - - - - 70
200 B B B B 70
+20 mm ssteps - - - - 70
300 B B B B 70

All dimensions in mm.

tip type N tip type 17  tip type AG

head type FK head type FK2
90 90"
odh @
R I
Q

Q
<=
odc = =

L\J — —

"Material specification held on file by ETA Danmark.

s
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Hobotec, Hapatec, Paneltwistec V4A countersunkhead 60°

stainless steel unhardened '

carbon steel’
stainless steel hardened '

nominal size 03,5 | 04,0 | 94,5 | 5,0 | 96,0
min 3,40 385 435 485 5,80
d max 3,70 420 470 520 6,20
. min 2,00 230 250 | 290 3,50
di max 225 2,60 280 | 340 3,80
b min 450 5,50 600 | 650 [ 1000
d max 5,50 6,50 8,00 850 | 12,00
min 3,70 420 4770 530 5,60
hh 3,00 4,40 490 5,50 5,80
min 1,44 162 1,80 1.98 234
p max 1,76 1,98 220 | 24 2,86
min 220 2,70 280 | 350 3,80
ds max 2,50 2,90 320 | 380 | 420
min 2,80 340 3,80 390 | 450
dm max 3,00 3,60 400 | 410 | 470
min 1.90 2,20 240 | 280 330
dt max 2,10 2,40 260 | 320 3,50
) min 330 3,80 430 | 35 | 480
max 3,50 400 450 5,00 5,00
min 330 375 515 5,75 6,95
de 370 | 425 | 565 | 625 | 745
min 4,00 450 5,10 5,40
dh2 max i 440 490 5,50 5,80
min 530 6,65 825 | 11,00
hh2 max i 5,70 715 875 | 1150
TX  size TXI0 | TXI5 | TX20 | TX25 | TX25
All dimensions in mm.
g +1,0/-1,0
L 03,5 04,0 | 94,5 | ©5,0 | @6,0
25 18 - - - -
30 21 21 21 21 21
35 24 24 24 24 24
40 26 26 26 26 26
45 28 28 28 28 28
50 30 30 30 30 30
60 B 36 36 36 36
70 - 42 42 42 42
80 B 43 43 43 43
90 - - - 54 54
100 B B B 60 60
110 - - - 60 60
120 B B B 60 60
130 - - - - 70
140 B B B B 70
150 - - - - 70
160 B B B B 70
180 - - - - 70
200 B B B B 70
+20 mm ssteps - - - - 70
300 - - - - 70
All dimensions in mm.
head type FK head type FK2
90° 90°
odh @
[S) Q
odc = =
] - -

"Material specification held on file by ETA Danmark.
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Ecotec countersunk head 90°

stainless steel unhardened '

1
carbon steel

nominal size 03,5 04,0 | 04,5 | 95,0 | ©6,0
min 3,40 3,85 435 4,85 5,80
d max 3,70 4,20 4,70 5,20 6,20
. min 2,00 2,30 2,50 2,90 3,50
di max 2,25 2,60 2,80 3,40 3,80
min 6,30 725 8,25 9,20 11,15
dh max 7,50 8,50 9,50 10,50 12,00
h min 3,70 4,20 4,70 5,30 5,60
h max 3,90 4,40 4,90 5,50 5,80
min 1,44 1,62 1,80 1,98 2,34
p max 1,76 1,98 2,20 2,42 2,86
min 2,20 2,70 2,80 3,50 3,80
ds max 2,50 2,90 3,20 3,80 420
min 2,80 3,40 3,80 3,90 4,50
dm max 3,00 3,60 4,00 4,10 4,70
TX size TX20 TX20 TX20 TX20 TX30
All dimensions in mm.
Ecotec partially threaded
/g +1,0/-1,0
L 03,5 04,0 | 94,5 | 05,0 | 96,0
35 21 - - - -
40 23 23 23 23 -
45 25 25 25 25 -
50 30 30 30 30 30
60 - 39 39 39 39
70 - 44 44 44 44
80 - 44 44 44 44
90 - - - 54 54
100 - - - 54 60
120 - - - 70 70
140 - - - - 70
+20 mm steps - - - - 70
300 - - - - 70
All dimensions in mm.
Ecotec fully threaded
L 03,5 | 94,0 | @45 | 95,0 | 96,0
15 X X - - -
20 X X X X -
25 X X X X X
30 X X X X X
35 - X X X X
40 - X X X X
45 - X X X X
50 - X X X X
60 - - - X X
70 - - - X

All dimensions in mm.
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