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EXAMPLES OF APPLICATION
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INFORMATION ON FOUR POINT CONTACT SLEWING RINGS

Fixing holes

Rolling
element

‘ Internal gear

Slewing rings are composed of two rings, one inner and one
outer, in which raceways are obtained that contain the bearings
(sphere ) on which the working loads are transmitted from the
moving ring to the fixed one. The rings can be produced un-geared
as well as with internal or external gear. The slewing ring is then
fitted with grease nipple and seals for lubricant.

Rolling elements

Material: 100 Cr6 with hardness HRC = 63 + 3. Bearings are
introduced through the assembling hole and then closed with a plug

CONSTRUCTION MATERIAL

UNI EN 10083-| EURONORM | DIN EN 10083-|NF EN 10083- | AISI - SAE
1:2006 10083-1/2006 1:2006 1:2006
‘ External gear C45 2C45 Ck45 Xc48 1045
42CrMo4 42CrMo4 42CrMo4 42CD4 4140

FASTENING BOLTS

Forces on the rings and safety of the slewing ring are strictly related to the quality of the bolts. Forces and fastening moments (Fp,Ms)
reported within the chart are calculated on normal pitch. Fastening with hydraulic tools is suggested at 85% of the chart value. In the
event bolts are galvanized values are as declared by the manufacturer.

GEOMETRIC CONSTRUCTION

FASTENING FORCES AND MOMENTS OF BOLTS

ZI mmm | Geometric elements 8.8 10.9 12.9
\ = Nut Washer |M | Fp, kN|Ms, N.m | Fp, KN|Ms, N.m | Fp, kN Ms, N.m
d 5 6 9 75 14 11 16 13
o 8l 17 19 25 28 29 33
E ‘ : 5 Lb=(5.10) 10 27 | 38 40 | 55 47 65
n | Lo d Dre=2 d | 12| 38 66 56 97 66| 114
| ‘ LL >6 pas | sk >03.d | 14 53 105 77 | 156 90 | 183
& \ - LF >15.d 16 72 | 168 | 106 | 246 124 | 288
= % \ —— 18] 91 | 229 129 | 336 151 394
\ 200 117 | 327 166 | 481 194 562
\ | 220 146 | 450 | 208 | 660 243 773
oo o 24 168 | 550 | 239 | 830 280| 972
ke X 27 221 | 837 | 315 | 1230 370 | 1439
EFFECT OF FORCES ON SLEWING RING SLEWING RING LOADS

Axial force ‘

Radial force ‘

‘|E Tﬁ‘

Tilting moment

The slewing rings can be subjected simultaneously to radial and
axial forces together with a tilting moment.

The slewing rings internal shape, the fastening system and the
rings material are choosen based on the loads and the product
application.

Pull and compression axial loads: On pull axial load the forces
are on the bolts. In this case the data reported within the
catalogue must be reviewed by our Technical Department.

Our Technical Department has developed a calculation program
that works on 5 grades of freedom for applied forces: an axial
force, two radial forces and two tilting moments.

The internal shape of slewing rings is achieved in order to avoid
non hertzian contacts in presence of static and dynamic loads.
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HOW TO DETERMINE THE EQUIVALENT LOAD

Peq = equivalent loads point Pu = point of use
Fa.eq=Fa+5,05.Fr Fau =Fa.eq. Kstat.
Mr.eq = Mr Mr.u = Mr.eq . Kstat.
Significance: Significance:
Fa = Nominal axial load (KN) Kstat = Safety factor
Fr = Nominal radial load (KN) Fa.u = Axial load of work (KN)
Fa.eq = Equivalent axial load (KN) Mr.u = Working tilting moment (KN.m)
Mr = Nominal tilting moment (KN.m) Please note:

The Pu must be under the curve of the load limit chart

Safety factor (Kstat) values

Applications Kstat Applications Kstat
Telescopic crane 1.35 Truck mounted crane 1.5
Lifting platform 1.35 Deck crane L5
Rope excavator 1.5 Locomotive crane 1.5
Hydraulic excavator 2 Offshore crane 1.65
Wind turbines 2 Dock crane 1.65
Jib crane 1.35 Aerial platform 1.35
Grab crane 1.5 Welding positioner 1.35
Hook crane 1.5 Robotics 2.0
Tower crane 1.35 Turn table 1.35

Load limit chart

El
<
g 100
\\
\\
8.8 ~ |
7 1V
Mr.au Pu
Mr.eq \\
Peq \
\\\
N
\
0 Fa.eq Fau Coa, [kN]

The ratio OM/OPu represents the nominal safety factor that must correspond to the value and specifications imposed by the user.

The formulas for the preliminary choice of the slewing rings correspond to a hypothetical case with:
* Axle of vertical rotation
» Compression axial load
* Slow rotations
* Moderate shocks
* For different applications please refer to our technical department
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PRELIMINARY CHOICE OF 4 POINT CONTACT BEARING

working conditions.

Type of application, axial force, tilting moment, speed of revolution, gear specifications, encumbrance dimension and

Verification of loads with single or double rows

Technical data Check

Verification of the construction material when in

Data analysis

sresence of static and d namic application

Case 1

ase 2 \

(25 mm bearing, material 42CrMo4 QT, outer

£500 (20 mm bearir}g, material C45N, outer diameter required between 300 and 600 mm with
5“ diameter required between 900 and 1200 double rows).
400 Outer diameter required between 600 and 900 m
4004 with single row.
1 : 20-C45N-900 .
3:25-42CrMo4B-600
200 200 4 :25-42CrMo4B-900
3
100 100 1
CoA, kN CoA, kN
0 0
k 0 500 1000 1500 2000 0 1 000 2 000 3000 /

Choice of 4 point contact bearing to use.

Sequence of bolt fastening.

" . QUASISTATIC PARAMETERS

Load disgrbution, N

Hertzian pressure distribution., Mpa
2500

Mpa

Non Hertzran contact

—— QN

—F— o)
—d— QFe/V)

—— Qde/V)

—— o/ 1[{MFg)
—— o/ ZMFa)
—b— o/13e(MPa)
—¥— o/ide/MFa)
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PRELIMINARY CHOICE OF 4 POINT CONTACT BEARING

QUASIDYNAMIC PARAMETERS

LUBRICANT CHOICE
cSt( T°C ¢St (rpm, dm

2200 (T°C) (rpm, dm)
2 000]
1 800|
1 600|
1 400|
1200|
1 000]

800
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T°C dm, [mm]
Stress Analysis
Static Dynamic

Stress, MPa Stress, MPa
800 Tadm2 “:0 1000
600 800
400 600
200 Max(t(p=0)) 400 ) .

200 Stretch area suitable for B

0 raw material choice. In this Max(v(p=0.1))
2200 ) 0 case a different material
400 Min(t(p=0)) 2200 grade is suggested.
-600 -400 Min(t(1=0.1))
-800 -600

0 1 2 mm 0 1 2 mm

oV l HE ] ©(u=0) oV(u=0.1) t(u=0.1)
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HEAT TREATMENTS
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Heat Treatments raceways - gear 800 M
a

The rotating ring of the slewing ring spreads the loads to the raceway; this is calculated and verified based on the Hertz Theory and
the modern system of plasticity. The hardening treatment is applied based on our calculation facts and the specifics of slewing ring

application. A hardening treatment on the gear is possible when this is necessary or strictly required by the customer.

Teeth side hardening

GEAR

Characteristics: cylindrical straight (upon request cylindrical inclined, helical)
Module :2...12
Pressure angle :20,14.5,25 degrees

Heat Treatments on the teeth
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SHIPPING AND HANDLING

4 point contact slewing rings must be shipped and stocked in horizontal position, avoiding shocks and impacts.They should be stored
in a dry place and with external parts preserved with protective paint. In closed location the average life time is 3 months. For sea
freight a special packaging is required.

_@01.032.00 ‘-
0272010

FITTING AND MAINTENANCE
FASTENING STRUCTURE

For a uniform load distribution a rigid surface is required, that ensures a minimum contact pressure of S00MPa. The drawing indicates

rough values of the thickness ofthe support structure, H indicates the slewing ring height.
min.H/6

min. H/2

.

~H/6

FLATNESS OF THE MOUNTING SURFACE

Maximum flatness of the mounting surface is required (Tp) to guarantee optimal performance of the slewing ring.
Here a tolerance chart of planarity is available.

Radial tolerance must not exceed 'z of the Tp value.

When a planarity correction is needed synthetic resins are required.

dm,

m |03/04] 05/0.6(0.7/08/09 1 |1.1(1.2 |1.3|1.4|1.5
TP 1 80| 90| 100| 110|120 130/ 140|150 160|170 180(190 200

pm

PLEASE NOTE

In case flatness values exceed the ones indicated on the chart
please report to our Technical Department.
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FASTENING BOLTS

All the geometric elements indicated in the chart as well as the number and class of raw materials indicated by the technical
specification of the slewing rings must be respected. Use of threaded screws along its entire length is forbidden. In the event that the
superficial contact of the under head/screw and bolt exceed the one of the support a QT washer is required. The fastening strength
value Fp and relative moments are indicated within the “strength and moments of bolts fastening” chart, in the introduction.

FASTENING SEQUENCE

1. Fixed ring fastening as indicated.:

Follow the 3 steps path of 30%, 60% and 100% of the relative moment.

Fastening is effected with diagonal or triangular sequence and is based on the number of bolts (N).
2.Rotating ring:

Fastening sequence is equal to the fix ring.

For slewing rings fastening use 8.8, 10.9 and 12.9 bolt class.
Fastening sequence must be respected with the aim to equalize all supported parts.

FASTENING SCREW ORDER
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PINION ASSEMBLY

The fixing and the setup of the pinion must be as near to the red area as
possible. This will give the correct position to allow the maximum effect of the
coupling play (g)between the teeth that must not exceed 0,04 module.

TILTING CLEARANCE CONTROL

During the assembly phase the value of tilting clearance is recorded. Verification needs to be done every six months. In the event of an
increase in tilting clearance, wearing out of the slewing ring has started. If the test of (B-A) clearance exceeds the values indicated in
the load limit chart of 0,4 mm, the slewing ring must be replaced.
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LUBRICANT CHOICE

For an appropriate performance of the slewing ring an optimal use of lubricant is necessary. The choice of oil or grease is determined
by the working temperature, the speed revolution and the slewing ring diameter. The chart indicates a 40° working temperature and
slewing rings diameter (dm). Speed of revolution determines the viscosity grade ISO VG of the lubricant to use.

CASE: Slewing ring with dm=400 mm, dw=25, working temperature of 25°

2200 St T°C) ¢St ( rpm, dm) -
2000
1800 | it gl
1600
0.8]
1400 80 "
1200
460 N
1000 AN
220
800 N
600 100
400 68 B
NN B e R
200 5 [10]
\ 50|
20 -10 0 10 %‘?C 30 40 50 60 400 800 1200 1 603 : 2]000
m, [mm
LUBRICANT CHOICE
B
dw=20 \ \ \ \\
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Please note: Our slewing rings are supplied with an initial minimum greasing. The greasing must be completed as per the slewing rings
application.
ISO VG SHELL Castrol Mobil Total FAG
1500 MOLUB-ALLOY 936 SF HEAVY SHC 1500 MULTIS XHV2
1000 OMALA 1000 TRIBOL 3020/1000%* SHC 1000 Special Load 1000
680 OMALA 680; MOLUB-ALLOY 3036/680-1* XHP 681 Mine CERAN GEP
Alvania Grease CG
XHP 461, 462 CERAN HV
480 OMALA 460 CASTROL TRIBOL 4020 SHC 460, 460 WT CERAN HVA Temp 120
320 OMALA 320 XHP 320,321,322 Mine | MULTIS COMPLEX ;054 409
MULTIS COMPLEX
220 OMALA 220 XHP 005 SHD 220 Load 220
. CERAN WR 1 ;
150 OMALA 150 CASTROL LONGTIME Pd2 Mo)éilﬁi 1&? (1)\/[11n62 3 CERANMM; | /1D ?1 o
oo CERAN FG
RELUBRICATION
This candepend on several factors:
= Slewing rings diameter
=Speed of revolution
= Lubrication type
= Working temperature
= Working environment.

RELUBRICATION INTERVALS

The intervals depend on the endurance under working pressure of the lubricantused. Possible temperature variation may prejudice
the grease/oil characteristic. The lubricant quality maintenance depends on the working condition as well as the cvasi-static e cvasi-
dinamic parameter of the tribology contacts. The chart reports an example of relubrication, with a contact pressure of 2700 MPa and
with different peripheral speed values of the motion rings. Whether the relubricant interval exceeds six (6) months a complete
replacement of the lubricant is strictly required. For specific enquiries please contact our technical department at
export@sirca.com.ro

Relubrication intervals

1000 —
= 500 - //
~
800 _— —
/
L | /’
400 / / — // :
300 |_— // | .
"] fm—
_— — —‘%QF_
200 [—— = — 73]
100 —— <%_§-555_5-—#=
0 |

[
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
, mm

SEALS

A periodical verification of the integrity of the seals is recommended and we suggest to keep the adjacent area free from impurities.

FIXING BOLTS CHECK

Fixing bolts must be checked regularly after the first 100 hours and each 500 hours or six (6) months.
Fastening must be done using a dynamometric wrench. Bolts must be in good condition and without cracks.

A PLEASENOTE

Afixing boltin poor condition may cause injuries that cannot be imputed to the slewing rings manufacturer.
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Simulation : AERTAL PLATFORM
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We developed a calculation for the
slewing rings based on the machine
stability
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Simulation : CRANE
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Wind action effecting both slewing rings and gear
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Simulation: SOLAR TRACKER

Input data
F mm
B mm
H mm
U
G Kg
v Km/h

W A\\N 20 ACN

AN

Simulation: WIND TURBINE

Input data

Blade diameter m
Blade rotor diameter m
Revolution speed rpm
Blade weight Kg
Blade width m
Wind speed Km/h
Altitude m
Blade rotation angle

Mr, KN.m

&
O R

Faeq
Coa, KN
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CASE EXAMPLE CHART

Logarithm load chart
1000
g
Z
=
Tilting moment chart 100
12
120, 10 [: 2CT.051.00 MRS
10| | 2: 2CL064.00 \
A 3: 2CL.074.00 VoL
100\ \ - 4: 2C1.084.00 “ |
90| | | 1:2CI.051.00 5: 2CL.094.00 ‘
A 2:2C1.064.00 6: 2C1.104.00
8o[ | | i: gg.ggjgg 1 7:2CL113.00
‘\“ \ \ . . . k
AU 5: 2C1.094.00 | oz, kI
sof |\ 6: 2C1.104.00 10 100 1000
\\ \\ 7: 2CL113.00
16 lever, m
Load limit chart
§ 140
4
!
= 120
7
100
1: 2C1.051.00
2: 2C1.064.00
80 3: 2CL.074.00
4: 2C1.084.00
5: 2CL.094.00
60 6: 2C1.104.00
7: 2CL113.00
40
20
. Coa, kN

o

200 400 600 800
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Load chart considering average diameter of slewing ring and bearing with Dw = 15.8 mm

Coa, kN Mr,kN.m
200
/ 180 //
1200
160 =
% 140
120
100
7004
80
60
40 -
20
2004 0+
200 400 GO%m [mm] 200 300 400 500 600d [mm]
m [mm
Slewing ring chart example (Coa, Mr) based on raw material type with Dw = 15.8 mm
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Load chart considering average diameter of slewing ring and bearing with Dw = 20 mm

Coa, kN Mr, KN.m
4000 1500
3500 /
3000
2500 / ;/ 1000 //
2000 /%% /%
1500 / / 500
1000 -
500
04 0 |
300 500 700 900 1100 1300 300 500 700 900 1100 1300
dm [mm] dm [mm]
Slewing ring chart example (Coa, Mr) based on raw material type with Dw = 20 mm
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Load chart considering average diameter of slewing ring and bearing with Dw =25 mm

Coa, kN Mr, KN.m
4500 1550
4000 /4
3500 /
1
3000 050 rd
2500
2000
550
1500 -
1000
500 - 50
400 600 800 1000 1200 400 600 800 1000 1200
dm [mm] dm [mm]

Slewing ring chart example (Coa, Mr) based on raw material type with Dw = 25 mm

Mr, KN.m Mr, KN.m | |
800 C45N — 900 \ C45B N
N\ 800 N

\ 700/ \

600 \
\ 500\\\

400
400
300 AN \ 3008\ \

!
200 AN % ER 200 \\
- 1000 'ﬂ\ \\ \.')

NG

700

600

500 N

AN

N
N
1200] i\

AN

/ ///
/

/

/

g

/

"Woe4

100 600 100 600 N \
400 \ \ \ 00 \\\ \
0 \ N N 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 3000
Coa, kN Coa, kN
Mr, KN.m Mr, KN.m
1000 1200
N\,

900

42CrMo4N | | . IN\_  42CrMo4B

N\,
800 \\ \ ‘\
700\ N 900 N
N 800 =
600 \\ \\ 700 N N\
500\\ - N 600\\ \\ N\
400 N AN 500 \\ N\
N \\ \\ 400 N\ \
300 N N N __
N \ N 1400] 300 N N 1400
200 N X 1200 N N [1200 T N
N 1000] | N, 200N ™\ 1000} N\
Sy NN NG, sog N\
100 M)\ ‘\ \ \ 100 600 N \ N
. ~ TN o190 ~ .
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500 4 000
Coa, kN Coa, kN
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Load chart considering average diameter of slewing ring and bearing with Dw = 31.75 mm

Coa, kN Mr, KN.m
5500 2200
5000
4500 1700
4000
3500 1200
3000 /
2500 - 700
2000
1500 200
600 800 1000 1200 600 800 1000 1200
dm [mm] dm [mm]

Slewing ring chart example (Coa, Mr) based on raw material type with Dw = 31.75 mm

Mr, KN.m Mr, KN.m
1100 \ ‘ | | 1000
1000 ‘\ C45 N — 000
900

\ 800

C45B

y

AN

N N
o N
\ 600 \ N
600 N\ \\ \
500 500 N

N N\,

/

400

N\
N\

400

\1W d@ 300 \\ '1400]
0Q \ \\ 200 xﬁ\looo E% \
\\ \ 100 1600 T00]
N

300

/ /
raydyd
/

e
[\

VAV AVARY,

200
1800
600 | \\ 0 ~ NN\
100 ‘ ‘\.-.~§ N L“J§--;?\\\\~
0 \ 0
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Coa, kN Coa, kN

Mr, kN.m Mr, KN.m

1600
1300 \ \
1200 N 1400

1100 \ 42CrMo4N - A

42CrMo4B |

1000 AN 1200 \
900 N\ \\ \‘
800 NC NG 1000 \\ \
700\ N\ 8001\
600 \ N
500 N\

N\
AN 00 N\
400&% Taol T 400\ \W\E@

300 N

. 01 ™\ |
200 500 800 T10(<200‘\\\\\ 200\@ R \\\
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0O 1000 2000 3 000 4 000 0 1000 2000 3 000 4000 5000
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Load chart considering average diameter of slewing ring and bearing with Dw =35 mm

Coa, kN Mr, kN.m
7000 2500
6500
o0 //l'é - ) /
5500 /
<00 / //
4500 1500 A
4000 o / ”
3500 -
] 1000
3000
2500
2000 500
900 1100 1300 1500 dm [mm] 900 1100 1300 1500~ dm[mm]
Slewing ring chart example (Coa, Mr) based on raw material type with Dw = 35 mm
Mr, kN.m Mr, kN.m
e 2200 42CrMo4B -
\\u || 2000 [N\
42CrMo4N R
N \ 1 800 N
1400 \ \\\
N \W 1 6007\\\ \
1200 tﬁﬁ 1400
1 000\§ 1411(5):))0 N 1 200\:\ ‘_ 11600
800’\ %ﬁ(\\ 1 000: \\\ 1410)00 O
600’\\1 100 \ \ 800 \\\\‘ 12103 ~
, @%\ \\ \\ 600 \ 1100 ‘\
0| NN\ w0 TGO\
2007 \ \\\\\ 2007 \\ \‘\\\‘\\\‘\
o NN\ 0, ANNNNY

0 1000 2000 3000 4000 5000 Coa, kN

0 1000 2000 3000 4000 5000 6000 Coa, kN

Load chart considering average diameter of slewing ring and bearing with Dw =40 mm

Coa, kKN
9000

8000 /

—
e

5000 /

Mr, kN.m
3300

2800 /

2300 4/%
7

1800 /

1300

4000 -7¢7(
3000 -7/ 800
2000 300 l
700 900 1100 1300 1500 dm [mm)] 700 900 1100 1300 1500 dm [mm)]
Slewing ring chart example (Coa, Mr) based on raw material type with Dw = 40 mm
Mr, kKN.m Mr, kKN.m
’ 1 3000 . | | | | |
2400 | \ ‘ ‘ ‘ ‘ ‘
2200 m \
) 000: 42CrMo4dN | 2 500\ \ 42CrMo4B ©
1800
: \\ 2000 N
1600
1400 N \ \\ \\
1200 NEAN 1500 X N\
I 11700 \ \
1 0007 N 1700
800 \ N 1500\ \ 1000 \\‘ 1500] N
eoo’\ 3000 N\ N N \ 1300
- ~ 1ﬂjnoo‘\ N\ 500l N TT100] NN\
oo SONOSNONON - \
| SNN N N . . \
%1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000 7000 8000

Coa, kN

Coa, kN
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S.C. SIRCA s.a.

Technical Information

610202 PIATRA NEAMT - ROMANIA

str Dumbravei nr 6 B,

Tel. +40 233 210583/210523/232380
Fax +40 233 232375
E-mail: export@sirca.com.ro

WWW.sirca.com.ro

Bearing type: Working Conditions

2CS.033.00

Limit load chart

g ps 129 Outer ring : C 45 N
4 10.9 Inner ring : C45 N
15 \\
10- \\
5 i \ \
0 50 100 150 200 250 300 350 400 450
Radial Stiffness Cor & Coa [kN]
] =
0.15 Static Load Capacity
_ _— Axial Load Coa = 445 [kN]
E 0.1 7 Radial Load Cor =170 [kN]
= 1 / Tilting Moment Mr = 25 [kN.m]
0.05-
6 S 50 S 100‘ o 150‘ Dynamic Load Capacity
. . Cor [KN] Radial Load CR = 100 [kN]
Axial Stiffness Axial Load CA= 169 [kN]
==
0.15 //
I3 7
E 01 0257 |
0.05 0215 (n°16x22,5°),
' ' ' [
200 400 \
Coa [KN] , 019271
Tilting Stiffness 212,68 |
| n°2 x 180° = 0190
] —— \
0.06- — |
50.04] // | | \ |
0.02- w - & | NP | -+ ‘
] ‘ ‘ < < /’ r JINT \ =
0 10 20 | | |
Mr [KN] \
Tilting moment chart ) | !
z 4OK 011 0261 :
= 30-
2" 1\ | 3300 (n°24x15°) |
2 204 1
B \. ﬂ330 ‘
2 L‘éver [m]

S.C. SIRCA s.a. - 610202 - Piatra Neamt - Romania - Tel. +40 233 210583 / 210523 / 232380
Fax +40 233 232375 E-mail : export@sirca.com.ro www.sirca.com.ro

© 2010



S.C. SIRCA s.a. Customer: ...........
610202 PIATRA NEAMT - ROMANIA

str Dumbravei nr 6 B,

Tel. +40 233 210583/210523/232380

Fax +40 233 232375 Date: ..........

E-mail: export@sirca.com.ro

WWW.SIrca.com.ro

Bearing type: Working Conditions
21E.095.XX

Limit load chart

€ 40 Outer ring : 42CrMo4B
= w0 | 129 == —
< - — o Pu_l — Inner ring ‘. 42CTM04}‘3
§ 300 /T Gear
250 9\71%7? Pu_3(1.5) — —_ IE; ::153
200 Pu_4(1.5) Z =92
150 | Pe 3 O T Ft =79.2 [kN]
100 M’e_4 Xxm= 6
Pu 2(1.5)
50 7%
< I Pe\_z jr)/ I I I I I I I I I I I I I ! I ! I ! I !
= 5§ 5 %5 5 T BE 5 5 g s g 5 8 3z s B 8
Coa [KN]
Radial Stiffness
021 -~ Static Load Capacity
02 ] - Axial Load Coa = 2740 [kN]
] d Radial Load Cor = 1140 [kN]
g 015 1 // Tilting Moment Mr = 471 [kN.m]
~ 01
00s § Dynamic Load Capacity
A A S s A S R A Radial Load CR = 249 [kN]
g888e8g8gegsg § % Axial Load CA= 375 [kN]
Cor [KN]
3810
Axial Stfiness 0754 (n°32 x 11,25°) |
025 = !
] " 18 0714 !
02 1 ></
E 015 // : :
01 // | :
< =
TR R g By g |
Coa [KN] et |
Tilt Stiffness ‘ 1
0035 — ; 16 D
003 ~ \
0025 P o18 0814 :
ERE @870 (n°32 x 11,25°) ‘
001 3903 1
008 Ao Dp = 0920 |
TERERETEE 0952 :
Mr [KN]
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Tel.
Fax

S.C.
610202 PIATRA NEAMT - ROMANIA

str Dumbravei nr 6 B,

SIRCA s.a.

+40 233 210583/210523/232380
+40 233 232375

E-mail: export@sirca.com.ro
WWW.SIrca.com.ro

Date :

4 point contact bearing technical questionaire

Company

E-mail:
Tel.

Fax.

Application

New application ?

() Yes () No

Existent solution :

Usage typology

* Other application type

() Aerial platform
() Excavator
() Crane

with SR at
O the base
() with SR at
the tower
() Solar tracker

() Wind turbine

* for these applications a special form is needed

Rotational axle position

Load type

() Vertical () Other (O Axial Load - compression
O Horizontal| | |° () Axial Load - traction
Working temperature, °C Lubrication type
Minimum O Ol
Maximum (O Grease
Gear:
OWithout O Internal O External | Whell | Pinion M%E;Sil:re
Module m \ | |
Teeth number \ | |
Teeth length I ||

Correction factor x \ I |

Constant rotation

Number of working rotation (SR)
Number of working rotation (max)

|

Rotation with breack

Angular accelerations

Acceleration time

Other data

Are there vibrations or shocks ?

Oscilating rotations ?

O SiONo
(O Si(O)No

Life time, in years :
Daily working hours :

Athmosferic parameters
Wind speed, Km/h

Wheelbase \ |
. ) Humidity (O Si(O)No
Maximum tangential force Ft, KN [ ] Saline zones O SiO)No
Working load Testing load Other cases
Load conditions Normal | Maximum Test 1 Test 2 Test 3 Test 4 Test 5

Axial Load Fa, KN

Radial Load Fr, KN

Tilting Moment, Mr

Time percent, %

Comments :

Sign:
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\ /N Material C45N
b N\ Bolts 10.9
2 140 .
130
= 100l / A\ \
E. 12Q w\ N
Z 110 N N
> 1/ N [ 2C.1198.00 |
— 100 ~ N N
2 90 N \\ N
£ o N I8 A\
A NG
S o )4 [2C0948.00 ‘
VAN [3cosas00l ] I\ N\
2 0 N —N N N
S a N 20074800 ANEEAN AN
S ﬁc.o‘648.oo\ UERANERAN N
207 2C.0518.00 NN N
[ 2C.0418.00 | Nl N NUHAN
10 NN N
. ol NN NN AN
Serle C ZT 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
B Axial Load, Coa [KN] s>

D 2C.0418.00
de ‘ 2C.0518.00
‘ dgi ‘ 2C.0648.00
‘ di ! 2C.0748.00
2C.0848.00
T \ 2C.0948.00
| | 2C.1048.00
‘ o138 . : 2C.1198.00

l{\? n°4x9(0° 7\‘/7 < |

NS /N

= 018 ; :

(\;A I 1

i ‘ |

d \

\

Di |

Dge ‘

\

De J

Outer ring Inner ring Static Dynamic
Bearing
type De Di D Ne Dge de di d ni dgi Coa Mr Ca  Cr @
[mm] [mm] [mm] [mm] [mm] [mm]  [mm] [mm] | [kN] [kN.m] | [kN] [kN]

2C.0418.00 418 3155 353 8 390 3125 204 275 12 232 234 16 177 115 17
2C.0518.00 518 4155 453 8 490 4125 304 375 12 332 313 29 197 128 24
2C.0648.00 648 5455 583 10 620 5425 434 505 14 462 414 49 218 142 31
2C.0748.00 748 6455 683 12 720 6425 534 605 16 562 493 69 233 151 37
2C.0848.00 848 7455 783 12 80 7425 634 705 16 662 572 92 246 160 43
2C.0948.00 948 8455 883 14 920 8425 734 805 18 762 651 119 258 167 48
2C.1048.00 1048 9455 983 16 1020 9425 834 905 20 862 731 149 260 174 53
2C.1198.00 1198 10955 1133 16 1170 1092.5 984 1055 20 1012 849 200 284 184 62
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‘} 1009 /N Material C45N
oo / I\ Bolts 10.9
850 Ad—\
— 1IN\
R A /4 NN
Z sl /; ~ N__ N 2CP.160.00
= 2‘5’2 7/ U N 2CP.150.00 |
o sod/ VAUNEEAN 2CP.140.00 AN
S s / N ST~ N
g o/ /N N 2CP130.00 [N T\
S o /| N 2CP120.01 I\ N\
/4 [2CP.110.00 ANANERN
1 | : . | N
= 250/ AN ER N N\ \\ AN
= oo AN N NUA N A
R ANANANANANAN
100l ANEANEANE NI NVAN
5 N\ \\\\ \\\\
y N
G0 500 1000 1500 2000 2500 3000 3500 4 000 1
Axial Load, Coa [kKN] o= Serle C"ZP °
D i ‘ 2CP.110.00
dgi | 2CP.120.01
di | 2CP.130.00
‘ 2CP.140.00
! o ; 2CP.150.00
|
022 }
|
n°4x90° \\ : // &5
& -« . 7TC » :
;‘ // ‘ N |
@22 |
‘ |
- | |
| |
d |
. I
Dge Di :
De |
Outer ring Inner ring Static Dynamic
Bearing
type De Di D Ne Dge de di d ni - dgi Coa Mr| Ca Cr @
[mm] [mm] [mm] [mm] [mm] | [mm]  [mm] [mm] | [kN] [kN.m]| [kN] [kN]
2CP.110.00 1100 955 1017 30 1060 955 805 893 30 845 2660 553 538 349 127
2CP.120.01 1200 1055 1117 30 1160 1055 905 993 30 945 2941 674 557 362 140
2CP.130.00 1300 1155 1217 36 1260 1155 1005 1093 36 1045 3222 806 576 374 153
2CP.140.00 1400 1255 1317 42 1360 1255 1105 1193 42 1145 3503 951 593 385 165
2CP.150.00 1500 1355 1417 42 1460 1355 1205 1293 42 1245 3784 1107 610 396 178
2CP.160.00 1600 1455 1517 48 1560 1455 1305 1393 48 1345 4005 1276 626 406 191
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‘} " Material C45N
g \ Bolts 10.9
120] N
— 1107 / \\
§. o N\ | [2CL119.00 |
= gl / \\ N
—~ |
= //\\ ‘2}1 10400J\
g 70 N
= "\ [ 2C1.094.00 y
o N
/AR == NANERN
2 AN TYTN. N LN
= VN 2C1.074.00 N N N N
= AN N NN \
7 711 2C1064.00 N N N N\
AP NN \
20//'\ 2CL051.00 \ N \
10 \\ \\ \\ \\ \
Serie C.DI : S
0 50 100 150 200 250 300 350 4Q0 450 500,550 600 650 700 750 8Q0
erie L. ° Axial Load, Coa [i(N] ﬂﬂ$
De |
Dge
- g | 2Cl1.051.00
Di 2C1.064.00
| 2C1.074.00
A | | 2C1.084.00
‘ | 2Cl1.094.00
1
o018 | | 2Cl1.104.00
- - ‘ | | 2CI1.119.00
- n°4x90° N |
b Za |
N T | g |
Y | | =
~ \
\ \ |
. \
M12 | -
. Dp
dgi T
|
- de |
- D
Outer ring Inner ring Static Dynamic Gear
Bearing . . .
type De Di D Ne Dge | de di ni dgi | Coa Mr | Ca Cr @ z m_ Dp km Ft
[mm] [mm] [mm] [mm] | [mm] [mm] [mm] | [kN] [kN.m]| [kN] [kN] [mm] [mm] [kN]
2CL051.00 518 4155 453 8 490 | 4125 3265 12 375 | 313 29 | 197 128 | 28 | 67 5 335 075 24
2CL.064.00 648 5455 583 10 620 5425 4452 16 505 | 414 49 | 218 142 | 38 | 76 6 45 06 29
2CL.074.00 748 6455 683 12 720 6425 5472 18 605 | 493 69 | 233 I51 | 44 | 93 6 558 0.6 29
2CL.084.00 848 7455 783 12 820 7425 6492 20 705 | 572 92 | 246 160 | 52 | 110 6 660 0.6 29
2CL.094.00 948 8455 883 14 920 8425 7376 20 805 | 651 119 | 258 167 | 62 | 94 & 752 08 38
2CL.104.00 1048 9455 983 16 1020 | 9425 8416 22 905 | 731 149 | 269 174 | 66 | 107 8 85 08 38
2CL.119.00 1198 10955 1133 16 1170 |1092.5 985.6 24 1055 | 849 200 | 284 184 | 81 | 125 8 118 08 38
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‘}809 VAN Material C45N
750 1 1
g 70 / \ Bolts 10.9
= 700
ol N\
ER9 /74 N AN
S o O\ —
PRSIV UN 2P1.160.00
= N N 2PLIS000 |
40017 N
§35¢ /OO O\ 2PL140.00 | '\
5 N ON\[2PL130.:00 . N\ "\,
= v N 2PE12001 L NG N\
= [2PL110.00 | NN N\
S NN
o AN ANANAN
o NN\
, NORN N
0 \ N 0
0 500 1000 1.500 2000 2500 Serle C PI
Axial Load, Coa [kKN] o= ° °
De | 2P1.110.00
‘ Dge | 2P1.120.01
| Di | 2P1.130.00
| ‘ 2P1.140.00
e | } 2P1.150.00
‘ | ‘ 2P1.160.00
02 | :
| |
|
= N\ /s | I
~ n°4x90° N ‘ ‘
% ‘ N \ [ = \
% \ [ | [
| | |
| | g |
| | |
| | J
. |
M20 . di |
- Dp |
dgi |
de |
D |
Outer ring Inner ring Static Dynamic Gear
Bearing R "
type De Di D Ne Dge de di ni dgi | Coa Mr | Ca Cr @ Z m Dp km Ft
[mm] [mm] [mm] [mm] | [mm] [mm] [mm] | [kN] [kN.m]| [kN] [kN] [mm] [mm] [kN]
2P1.110.00 1100 955 1017 30 1060 | 955 812 30 894 | 2660 553 | 538 349 | 155| 8 10 830 1 74
2P1.120.01 1200 1055 1117 30 1160 | 1055 912 30 994 | 2941 674 | 557 362 [ 172 93 10 930 1 74
2P1.130.00 1300 1155 1217 36 1260 | 1115 1012 36 1094 | 3222 806 | 576 374 | 188 | 103 10 1030 1 74
2P1.140.00 1400 1255 1317 42 1360 | 1255 1112 42 1194 | 3503 951 | 593 385 [ 204 | 118 10 1180 1 74
2P1.150.00 1500 1355 1417 42 1460 | 1355 1212 42 1294 | 3784 1107 | 610 396 | 222 | 123 10 1230 1 74
2P1.160.00 1600 1455 1517 48 1560 | 1455 1310 48 1394 | 4065 1276| 626 406 | 239 | 133 10 1330 0 74
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‘} 179 DN Material C45N
/T TN\ Bolts 10.9
= 15Q \
14Q
R
Z 120 / \ N
AN AN N
7 N
g ool LN \\ | 2CE.119.00 |
= 90// \\\ \\ \\\
s AN N | N AN
Q 80
g 707/ \\\ \\ 2CE.104.00 |
S el [ 2CE.095.00 K {
2 s [ 2CE.083.00 ki N\ AN
. >CE.074.00 NN\ AN
= S IR N N LN
30, | 2CE.064.00 N NN N
20— 1 . N\
" 7 2CE.050.00 < \ \\\ \\
. | RSN ~N
Serle C DE 0 50 100 150 200 250 300 350 4QO 450 500 550 600 650 700 750 800
° ° Axial Load, Coa [kN]  toes>
- de
dgi \ 2CE.050.00
di | 2CE.064.00
| | 2CE.074.00
| | | 2CE.083.00
7] ‘ | 2CE.095.00
018 | 2CE.104.00
| 4 —~ g 2CE.119.00
/
N ° | 7**\ B ne4x90° |
A ‘ ‘ | ‘
\ WY N ‘
S| | ‘
N ‘ ‘
M2 d |
Di |
Dge |
|
Dp |
De |
Outer ring Inner ring Static Dynamic Gear
Bearing : —
type De Di Ne Dge de did ni dgi | Ca Mr | Ca Cr @ Z m Dp km Ft
[mm] [mm] [mm] [mm] | [mm] [mm] [mm] | [kN] [kN.m]| [kN] [KN] [mm] [mm] [kN]
2CE.050.00 503.5 4155 10 455 412.5 304 375 12 332 313 29 197 128 30 99 5 495 0.75 25
2CE.064.00 640.8 5455 14 585 5425 | 434 505 14 462 414 49 218 142 41 105 6 630 0.6 30
2CE.074.00 7428 6455 16 685 642.5 534 605 16 562 493 69 233 151 49 122 6 732 0.6 30
2CE.083.00 838.8 7455 18 785 742.5 634 705 16 662 572 92 246 160 55 138 6 828 0.6 30
2CE.095.00 9504 8455 18 885 842.5 734 805 18 762 651 119 258 167 68 117 8 936 0.8 40
2CE.104.00 1046.4 9455 20 985 942.5 834 905 20 862 731 149 269 174 71 129 8 1032 0.8 40
2CE.119.00 11984 1095.5 22 1135 10925 | 984 1055 20 1012 849 200 284 184 84 148 8 1184 0.8 40
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>

Tilting Moment, Mr [kN.m]

800

50 /N Material C45N
I/ Bolts 10.9
700

650 / /N \\

600 / \ N,

5sd /%/\ \\\\ \

s00¢ 2PE.160.00 |

450/ /N O\

1/ 1\ W 2PE.150.00]

z:z/ /N O\ 2PE.140.00 | N\

300// N 2PE.130.00 | N\ N\
7 2PE.120.00 | AAN
, [2PE-100.00 ] NC N N\
- NN
150
o ANANANANANAN
o \\\\\\\
G B Serie C.PE
0 500 1000 1.50f 2000 00
Axial Load, Coa [kI\ZIf o= ° °
[
de T E— 2PE.100.00
- 2PE.120.00
— 2PE.130.00
! L | 2PE.140.00
‘ : | 2PE.150.00
& 02 | 2PE.160.00
| 4 =
[ N [
= | ‘ - f PO n°4x90° |
= | [ % : [
| | 2 \ |
| | |
% I | |
| | |
|
\ ‘ :
M2 d |
Di !
Dge |
Dp :
De ‘
Outer ring Inner ring Static Dynamic Gear
Bearing
type De Di Ne Dge de | di d ni dgi |Coa Mr | Ca Cr @ Z m  Dp km Ft
[mm] [mm] [mm] [mm] |[mm] [mm] [mm] | [kN] [kN.m] | [KN] [kN] [mm]  [mm] [kN]
2PE.100.00 | 1098 955 30 1016 955 | 805 893 30 845 | 2260 553 | 538 349 | 161 | 120 9 1080 0 69
2PE.120.00 | 1200 1055 30 1116 1055 | 905 993 30 945 | 2941 674 | 557 362 | 179 | 118 10 1180 0 77
2PE.130.00 | 1300 1155 36 1216 1155 [1005 1093 36 1045 | 3222 806 | 576 374 | 196 | 128 10 1280 0 77
2PE.140.00 | 1400 1255 42 1316 1255 [1105 1193 42 1145 | 3503 951 | 593 385 | 212 | 138 10 1380 0 77
2PE.150.00 | 1500 1355 42 1416 1355 [1205 1293 42 1245 | 3784 1107 | 610 396 | 230 | 148 10 1480 0 77
2PE.160.00 | 1600 1455 48 1516 1455 |1305 1393 48 1345 | 4065 1276 | 626 406 | 246 | 158 10 1580 0 77
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170 N Material C45N
TN Bolts 10.9
= 150
140
'g' 130\\
Z 120 \\
%' 110 \\ \\
= 100 \\ N
= 90 NGt 2UN.110.00
g I ~ NN
70h N Nl 2UN.100.00 |™\
20 60, \\\ h N :\4 \\
o N 2UN.088.00 N\ AN
=l 20N.080.000 | NJ | 0
= [2UN.070.00 L [ N_ | ] N
= N ) N
2o~ 2UN.050.00] N AN N
1o 2UN.040.00 \\\ N
. . T~ N NN N
Serle U ND 0 50 100 150 200 250 300 350 4.100 450 500 550 600 650 700 750 800
° ° Axial Load, Coa [kKN] >
de
dgi (ni x O17) 2UN.040.00
di 2UN.050.00
B e 2UN.070.00
-« ‘ 2UN.080.00
— : 2UN.088.00
) ‘ 2UN.100.00
‘ 2UN.110.00
= |
°4x90°
- |
o |
= |
|
I
<! ‘
— |
Di |
D
Dge (Ne x 917)
De
Outer ring Inner ring Static Dynamic
Bearing . DI .
type De Di D he Ne Dge de di hi ni  dgi | Coa Mr Ca Cr @
[mm] [mm]  [mm] [mm] [mm] | [mm] [mm] [mm] [mm]  [kN] [kN.m] [kN] [kN]
2UN.040.00 400 310 351 53 16 376 400 280 58 16 376 234 16 177 115 23
2UN.050.00 498 384 432 61 16 470 498 331 61 16 470 296 26 194 126 37
2UN.070.00 700 584 634 61 24 670 700 530 61 24 670 457 59 224 146 53
2UN.080.00 804 688 738 61 30 774 804 636 61 30 774 533 80 239 156 67
2UN.088.00 880 764 814 61 36 850 880 708 61 36 850 595 99 250 162 75
2UN.100.00 1000 884 934 61 36 970 1000 828 61 36 970 699 134 262 170 87
2UN.110.00 1095 979 1029 61 36 1065 1095 924 61 36 1065 812 172 273 177 96
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‘} 170 AN Material C45N
TN Bolts 10.9
2 150
140\
— 130 N
§ 120 \\
=4, 110 \\ \
E 100 \\\ NG
9 — 2UL.110.00 }
g 80 \\ \\ —1 —
E 0NN | 2U1.100.00 [N
20 60 NN N
SRR [2U1.088.00 N
g [2U1.080.00 | AN
SR [2U1.070.00 N N\ AN
20 2UL050.00 || TN ON \\\
R SN NN .
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
‘Axial Load, Coa [KN] = Serie U.DI.
de
dgi (ni x ©17)
Dp 2U1.050.00
di 2U1.070.00
L 2U1.080.00
- i 2U1.088.00
\ | 2U1.100.00
‘ 2U1.110.00
] |
N= !
n°4x90°
= of !
- !
=) |
!
VJ !
- !
\
D
Dge (Ne x 917)
De
Outer ring Inner ring Static Dynamic Gear
Bearing De Di D Ne Dge|de di ni dgi |Coa Mr | Ca Cr @ Z m Dp km Ft
type | [mm] [mm] [mm] [mm]| [mm] [mm]  [mm] |[kN] [kN.m] [KN] [KN] [mm] [mm] [kN]
2U1.050.00 498 384 432 16 470 | 498 331 16 470 | 296 26 194 126 | 39 | 68 5 340 05 32
2U1.070.00 700 584 634 24 670 | 700 530 24 670 |448 58 | 224 146 | 62 | 108 5 540 0 32
2U1.080.00 804 688 738 30 774 | 804 636 30 774 533 80 | 239 156 | 69 | 108 6 648 37
2U1.088.00 880 764 814 36 850 | 880 708 36 850 | 595 99 250 162 | 77 | 120 6 720 0 38
2U1.100.00 1000 884 934 36 970 [1000 828 36 970 | 708 136 | 262 170 | 89 | 140 6 840 0 38
2UL.110.00 1095 979 1029 36 1065 |1095 924 36 1065 |813 172 | 273 177 | 98 | 156 6 936 0 38
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‘} Material C45N
\ Bolts 10.9
220
E‘zod \
Z o AN
=2 N NI
o \ [ 2DU.100.00
S 1 NN\
EN N[ 2008500
o ] | 2DU.080.00 | \
g N N
= N AN
- NN N\
[ \\\\ \
400 600 800 1000 1200 1400
Serle 2U'ND' Axial Load, Coa [KN]  m=p>
de
dgi (ni x 017) 2DU.080.00
di 2DU.088.00
‘ 2DU.100.00
o~ f
— \
\
|
n°4x90° | \
% %\< a |
W ® [
a \
g n°4x90° |
=g |
|
v; ‘
- :
T
|
D
Dge (Ne x @17)
De
Outer ring Static Dynamic
Bearing :
type Di D Ne  Dge de dgi | Coa Mr Ca Cr @
[mm]  [mm] [mm] | [mm] [mm] | [kN] [kN.m]| [kN] [kN]
2DU.080.00 689 739 42 774 805 774 | 1101 165 389 253 85
2DU.088.00 764 814 48 850 880 850 | 1229 205 405 263 92
2DU.100.00 384 934 48 970 1000 970 | 1428 275 428 278 | 103
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‘}269 '\\ Material C45N
L 240 \\ Bolts 10.9
220
.—.206\ \\
E NN\
N
=N AN
— 160|
2140'\ N\ 2w
o ] N —
Zu NN
2 N 2o
QO 100
= o 21U.080.00 R \
on ~N \
£ o ANRNEEAN
= NN
j \\\\ \\
C;) 200 400 600 800 10} 12;0 1400 Serie ZU DI
Axial Load, Coa [kN] e ° ®
de
dgi (ni x 917) 21U.080.00
Dp 21U.088.00
21U.100.00
di
o~ \ f
— I
!
!
n°4x90° [
c a |
wn w©| |
a !
g n°4x90° |
= i !
!
v; ‘
= :
-t
D
Dge (Ne x O17)
De
Outer ring Inner ring Static Dynamic Gear
Bearing
type De Di D Ne Dge de di ni dgi {Coa Mr | Ca Cr @ Z m_ Dp km Ft
[mm] [mm] [mm] [mm] | [mm] [mm] [mm] | [kN] [kKN.m] [kN] [kN] [mm] [mm] [kN]
21U.080.00 805 689 739 42 774 805 636 42 774 |1101 165|389 253 | 83| 108 6 648 0 56
21U.088.00 880 764 814 48 850 880 708 48 850 (1229 205 | 405 263 | 89 | 120 6 720 0 56
21U.100.00 1000 884 934 48 970 | 1000 831 48 970 |1428 1428 | 428 278 | 99 | 140 6 840 15 56
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‘} y Material C45N
b 50) Bolts 10.9
45
'S 40
Z 35
=
= 30 ' 2CS.047.00
525 —
é 20 - 2CS.040.00 ‘N
o 15 2CS.039.00 |
S | | E— . : |
= 10 2CS.032.00 |
5
0
. 0 50 100 150 200 250 300 350 400 450 500 550 600
Serle C'SD' 20 Axial Load, Coa [KN] i
2CS.032.00 2CS.039.00
2CS.032.00 0258 ‘ 2CS.039.00 _9306 |
_ 0215 (0°16x22.5°) : 259 (n°28 x 12,857°)
| ‘
he o 1 n°4 x 90° g4 o230 ‘
n°2 x 180° - |21 1 l |
| | ! |
‘ ’ = O !
o | E W &l \§ i
I T ‘ ‘ : D : o I
s3agh AN N T i 4 AN T 1
i A I | 7 |
ol Dbl 1 1 NI |
014 0262 | 1 ‘ ‘
! ‘ 014 0310 }
| 0305 (n°16x22,5°) 1 ‘ ‘ ‘
0328 | 0358 (n°24 x 15°) |
| |
0329 } 0390 !

Features

Coa=383 kN Cr=106 kN
Cor=144 kN  Mr= 22 kN.m

Features

Coa=463 kN Cr=114 kN
Cor=174 KN  Mr= 32 kN.m

Features

Coa=463 kN  Cr=114 kN
Cor=174 kKN  Mr= 32 kN.m
Ca =176 kN

i, 26

Ca =163 kN @ 17 Ca =176 kN @ 28
2CS.040.00 2CS.047.00
2CS.040.00 0306 | 2CS.047.00 0400,5

n°2 x 180° ~0259 (n°28 x 12.857°) 0360 (n°24x15%)
013 0235 | ; 9336 |
T | |
2L | | n°4 x 90° 214 | 0335 |
°t ! &A‘% ! \ \ ! | .
= L2 TS | e ! ‘ N=T T
% e AN N 1 | N\ ‘
- | <D | | < | N |
) ! \ ; = | w| < 7 NEA\ B = !
l ‘ ‘ T N7 R N |

. i ! I
' 019 | =) | | ‘ |
013 0310 : 0: 4 _ouns 1

O O |

09358 (n°24 x 15°) ; 3450 (n°24x15°) |
0380 | 0474 :
04035 | 0475 1

Features

Coa=612 kN Cr=127KkN
Cor=229kN  Mr= 54 kN.m
Ca =194 kN

2, 28
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Features

Coa=635kN Cr=128 kN
Cor=238kN  Mr= 58 kN.m

‘} 180 Material C45N
g : Bolts 10.9
160
'E 140
Z N
=120
= 100 | 208.981.00 |
= i
(]
£ 80 1 2CS.071.10
s \ \
o 60 ' 2CS.061.00 N
g |
£ 40— 2CS.048.00
20
0
0 200 400 600 800 1000 1200 .
Axial Load, Coa [kN]  mmmp> Serle C‘SD‘ 20
2CS.048.00 2CS.061.00
2CS.048.00 0412,5 ‘ 2CS.061.00 0542,5
0368 (n°24x15°) | 0498 (n°32x 11,25%) |
| |
o o 014 0342 | 014 0472 |
n%4 x90 | — n°4 x 90° & |
- I . I
&\f \ ! w | &ﬁ% | n !
© Y ! - | | AN ‘ - |
@ | ‘F A | | v N !
ME RN QB 1 U Ul :
| L | !
| | [ 1 | —
| | |
014 04155 | 014 0545,5 1
! |
: 0460 ( n°24 x 150) : ; 3590 ( n°32 x 11,250) i
3486 ! 0616 ‘

Features

Coa=841 kKN Cr=142 kN
Cor=315kN  Mr=100 kN.m

Features

Coa=1035 kN Cr=151KkN
Cor= 357KN Mr=145 kN.m
Ca = 233 kN

/i, 44

Ca =197kN /i 29 Ca =219kN /@ 36
2CS.071.10 07425 2CS.081.00

2CS.071.10 ©0642,5 ‘ 2CS.081.00 ‘
|
0598 (n°36 x 10°) | 0698 (n°40 x 9°) \
I | [ |
n°4 x 90° 014 0572 | n°4 x 90° ol4 0672 |
! ! —
| ‘ | | ! |
. | | - I I
3 \ K3 [ \
&(‘?b N I 7 ! 2 : (i‘ﬁ N I 7/ : wn ‘
©° ] Al ! [ © k- Al \ = ‘
w | r I ‘ | 0\ n RN ‘
=~ | | ‘ | =~ : Pl L : :

‘ | 1 ! | ‘ ‘
| | — 1 | [
| |

|

14 0645,5 | 914 07455 ;
‘ ‘ | |
" 3690 (n°36 x 10°) } _ O790 (n°40 x 9°) ‘
! |
o716 | 0816 1

Features

Coa=1201 kKN Cr=160 kN
Cor= 414 KN Mr=193 kN.m
Ca = 246 kN

@53
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y Material C45N
‘_} 450 Bolts 10.9
~ 400 /}(
"=’ 350
z | 2CS.140.02
2, 300
E N
250
g7 2CS.116.00 |
£ 200 !
" 1 2CS.101.00
i 150
g | 2CS.091.00
= 100
=~ i
50
0
. 0 500 1 000 1 500 2000
Serle C°SD° 20 Axial Load, Coa [KN] =P
2CS.091.00 08425 2CS.097.00 2CS.101.00 09425 2cs.1?1.oo
_O798(n°40x9°) 0898 (n°44x8,181°) |
; [ : [
. . ol14 0772 w w
n°4 x 90 1 1 o4 x 90° 014 _ 0872 1
| : ; : |
s [ : ) !
é‘f AN ! / : @ : &?}j N I 7 : wn :
2l SR R | e AN N T |
w : D : : wn 2 : % : \\ : :
| ‘ — : ; |
1 — : -
014 0845.5 ‘ 014 0945.5 }
| | |
; 0890 ( n°40 x 9°) 1 ; 3990 ( n°44 x 8,181°) :
0916 | 01016 }

Features

Coa=1366 kN Cr=167 kN

Features

Coa=1632 kKN Cr=174 kN

Features

Coa=1781 kN Cr=184 kN
Cor= 615kN Mr=418 kN.m
Ca = 284 kN

i\ 76

Cor= 472kN Mr=249 kN.m Cor= 529kN Mr=311 kN.m
Ca = 258 kN @ 60 Ca = 269 kN @ 68
2CS.116.00 2CS.140.0
2CS.116.00 01092,5 2CS.140.02
\ 01405
|
{ 31048 (n°48 x 7,5°) | 01376 (n°36 x 10°) 1
| |
n°4 x 90° 914 1022 w 01333 l
L 1 1
w ‘ o14 |
) | | =] |
? | ‘ |
SN N e | I : 1
N4 ’> N 7>< - ! | N ! w |
e X P i | La A ¥ |
( , | i |
3 : X | : 1 |
| \ 014 01258 |
| ] 1
014 01095,5 ; o4 900 01286 (n°36 x 10°) |
| o, (e} |
01140 (n°48 X 7,5°) : 1329 ;
01166 \

Features

Coa=2172 kN Cr=198 kN
Cor= 750 KN Mr=620 kN.m
Ca = 305kN

@ 104
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Features

Coa=571 kN  Cr=158 kN
Cor=221kN  Mr= 40 kN.m

‘} i Material C45N
'E 100
£
5 80
= ' 2CS.065.00
=}
£ 60 | AN
g 2CS.055.00
hN
g 49 2CS.048.10 |
= | | 2CS.038.00
ZOJ CS N
0
0 200 400 600 800 1000 .
Axial Load, Coa [kKN] e Serle C‘SD‘ 2 5
2CS.038.00 2CS.048.01
2CS.038.00 0306 | 2CS.048.10 0397
9254 (n°8 x 45°) 0344 (n°10 x 36°)
9227 | 0312 |
n°2 x 180° 018 | 0224 | 102 5 180° o1s 9308 ‘
S R 1 0% =TT
1 REATE NN : Sl 3 3
o |o|m F -« 1 e ; ‘F— R g |
~ O |\ | AN ‘ | 22 N : !
| | - | : 2, D I |
i ‘ | ol i 1 ‘ - Nel |
| | ~ ; ! |
0‘18 026 ; m‘s 040126 |
| 03?310 | | 0427 |
0360 (n°8 x 45°) | ﬂ4386@454(“ 10 x 36°) |
0388 : ‘

Features

Coa=765kN Cr=177 kN
Cor=296 kN  Mr= 68 kN.m

Features

Coa= 853 kN Cr=184 kN
Cor= 331 kKN Mr= 84 kN.m
Ca = 283 kN @ 66

Ca =243 kN @34 Ca =272 kN @47
2CS.055.00 2CS.065.00
2CS.055.00 o4 2CS.065.00 o564

0377 (0°20x18°), 0505 (n°20 x 18°) ‘
n°4 x 90° 012 0333 l
/ ‘ 1 4x90° 0470 1
- : | r 017 |
Ld b | : | ‘ : |
! | ! | | |
. g \:J/f, | 2 ; [ | | - |
l\ Q [ //‘\\ ! ! ;‘ } \\‘// ; m |
N /\ Bl | 2= b TIA TR |
: [ : : AN i at ! \\\ ! :

| L | | [ |
| | [ | | |
; ; ! ! \\ |

022 ‘

1 0446 ‘ or7 0568 |
| 9514 (n°20x18°) | 3620 (n°20 x 18°) |
0558 | 0650 |

Features

Coa=1100 KN Cr=202 kN
Cor= 426 KN Mr=137 kN.m
Ca = 310kN

@58
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! Material C45N
‘_} 450 Bolts 10.9
© 400
'E 350
A
2, 300
> 250 - 2CS.115.00 |
= <
5 00 . 2CS.105.00
S 2CS.095.00 \
150 3 i
Ela 2CS.085.00 |
= 100
=~ i
50
0
. 0 500 1000 1500 2000
Serle C°SD° 25 Axial Load, Coa [kKN] =l
2CS.085.00 2CS.095.00
2CS.085.00 2CS.095.00 0856
0756 ‘
‘ 0795 (n°28 x 12,857°) |
0695 (n°24 x 15°) | o757 ‘
0657 : 0 1
4x90° 022 [ 0656 | 4x90 022 0756 |
— | ! ; w ‘
2. % N ON ® 2. % SRR I 1
%) / | a | ; 7] / | P ! |
0 | ‘ | | | :
= — a7 I :
0221 | o756 | 022 0856 |
08530815 (n°24 x 15°) 3915 (n°28 x 12,857°) l
0855 ‘ 0953 !
0955 1

Features

Coa=1472 kN Cr=223 kN

Features

Coa=1683 kN Cr=235KkN

Features

Coa= 1878 KN Cr=244 kN
Cor= 728 kN Mr=390 kN.m
Ca = 376 kN

@ 115

Cor= 570 kN Mr=243 kN.m Cor= 652kN Mr=313 kN.m
Ca = 344 kN @ 90 Ca = 362kN @ 101
2CS.105.00 2CS.115.00
2CS.105.00 2CS.115.00
3956 01056
1 [e] (e} |
0895 (n°30 x 12°) | 995 é;‘sio x12°9)
0857 ! ‘
4x90° 022 [ 0856 ; 4x90° 922 | 0956 ;
X 9
| | | wn !
— N ‘ N
: ! | I : |
| [ : -+ | | \\‘// i < :
e N N T ? 2 A N ‘
| ! i : | | ! :
7. — SR —
022] | 0956 1 o2 31056 |
01015 (n°30 x 12°) 1 o o ‘
01653 ; 01115 (n°30 x 12°)
01055 1 0(151151;3 ;

Features

Coa=2090 kN Cr=254 kN
Cor= 810 kN Mr=478 kN.m
Ca = 391 kN

@ 128
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Features

Coa=2284 kKN Cr=262 kN

‘} 909 Material C45N
2 800 Bolts 10.9
'E 700
Z’ N
2, 600
" 2CS.155.00
E 500 !
g  2CS.145.00
£ 400
g | 2CS.135.00 N
2300 2(S.125.00 N
= 200
100
0 .
0 500 1000 1500 2000 2500
Axial Load, Coa [kKN] o> Serle C‘SD‘ 25
2CS.125.00 2CS.135.00
2CS.125.00 2CS.135.00
01156 | 01256
01095 (1n°36 x 10°) | 01195 (n°42 x 8,571°)’
01057 1 01157 1
4x90° o2 | 01056 : 4x90° o022 [ 91156 1
) — I
T N T N
| [ ‘ < 1 | P ! < :
2 AN 0 ; Q AN w ‘
2 A | 2 A |
SR j— = [ —
921 ouss | 02| | 91256 |
01215 (n°36 x 10°) 01315 (n°42 x 8,571°)
01253 ! 01353 ‘
01255 ! 1355 |

Features

Coa=2479 kN Cr=270 kN

Features

Co0a=2690 kN Cr=278 kN
Cor=1042 KN Mr=786 kN.m
Ca = 429 kN

@ 167

Cor= 885kN Mr=571 kN.m Cor= 960 kN Mr=672 kN.m
Ca = 404 kN o 141 Ca = 416 kN 2 154
2CS.145.00 2CS.155.00
2CS.145.00 O1356 2CS.155.00 01456 |
01295 (n°42 x 8,571°)! 01395 (n°48 x 7,5°) |
01257 i 01357 1
4 x90° 022 [ 01256 ! 4x90° 022 [ 01356 !
— ‘ — |
| ! | | w !
; =T ; NET T
% | N i < : | oy | -« |
o A ] NV | W | e A ] ,,)‘g, i W |
o g % | L | I ° E %‘1 | AN | !
B | | B | |
| | | |
7-’( | i : ﬁ( | | |
922 01356 | 222 01456 |
01415 (n°42 x 8,571°) | 01515 (n°48 x 7,5°) |
01453 : 01553 1
01455 ! 01555 1

Coa=2885 kN Cr=285KkN
Cor=1186 kN Mr=904 kN.m
Ca = 440 kN

@ 180
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- Material C45N
‘_} 500 Bolts 10.9
450
" 400
% 350
<, 2
= 300 - 2CS.113.00
?;’ 250)
< 200
» eo . 2CS.071.00 |
= 100 j 2CS.062.10 |
50 2CS.045.00 |
0 \’\
. 0 500 1000 1500 2000 2500
Serle C’SD’ 32 Axial Load, Coa [KN] e
2CS.045.00 2CS.62.10
2CS.045.00 2CS.062.10
0358 0523 |
0300 (n°24x15° 9460 (n°24x15°)
T 0270 w L9425
n°4 x 90° 0175 " ga65 n°4 x 90° 022 (0424
: =) : L : ‘-‘; \ 1
£ N T A | |
s AN N “a N NeE
=il ‘ 1 ]/ ‘
D17 L. 9362 | 022 | 9527 ;
' 9420 (n°24x15°) 3 i 0590 (h°24X15°) :
0450 ; 0625 1
0455 | 0626 1

Features

Coa=852 kN  Cr=239 kN

Features

Coa=1274 kN Cr=277 kN

Features

Coa= 1505 kN Cr=292 kN
Cor= 569 kN Mr=200 kN.m
Ca = 449 kN

i, o1

Cor=340 kN  Mr= 70 kN.m Cor= 508 kN Mr=150 kN.m
Ca =367 kN /2 45 Ca = 426 kN &\ 70
2CS.071.00 113,
2CS.071.00 o508 2CS.113.00 265.113.00
245157 0978
A 0890(n°36x10°)
o o °4 x 90° o2 0845 |
n°4 x 90° 022 | 0487 | n°4 x 90 ; ;
— CNETE .5 3 !
L) ! | | | = |
| A\ e | g | N g /)
& e N ! g N N ‘ !
° ! N ! ! ! | :
I ‘ ! I : i !
| 1 1 | | 1
25 : T | : ' |
022 . 0602 | 026 |
| ‘ 0982 |
\ o o | | |
1} 3668 (n°24x15°) ; 01070 (2°36x10% :
o710 ; 01130 |
0712 |

Features

Coa=2512 kN Cr=352 kN
Cor= 950 kN Mr=536 kN.m
Ca = 542 kN

@ 271
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 Start

Features

Coa=1459 kN Cr=282 kN

‘} | Material C45N
g 800 Bolts 10.9
700
= |
Z 600
= 500 ' 2SD.120.00
5 406
£ | W ZSD.O97.00 \
[ |
= 300 2SD.085.00 |
k= !
= 200
=~ ]
1007-2SD.050.00
AN~
0 500 1000 15002 0002 5003 000 35004 000 .
Axial Load, Coa [kKN] o= Serle 2 SD' 2 5
2SD.050.00 2SD.085.00
2SD.050.00 o381 2SD.085.00 0850
n°2 x 1800)&2 : ?333353:)247(150) 3 ‘ 0820 (n°36x10°) 1
o3, oy -oM o7 _o76s :
; : \\ | | _
! " | | | | \
%/i \3‘4/, ! bt | | ‘ : |
| N~ | | | |
(o | X : A : (2] | 7z 7% | ‘
R na R =00 i
/ | = ) ,,3,, R\ N = |
0 : ! — : | : :
alZ 03825 0299 : ) 1 | |
l l ‘ 7
| 3436 (n°24x15°) w o2 x 180° , «M
Ryv ; | 0705 (n°36x10°) |
0504 ! 0761 |

Features

Coa=2979 kKN Cr=365 kN

Features

Coa=3226 kN Cr=376 kN
Cor=1250 kKN Mr=577 kN.m
Ca = 579 kN

@ 222

Cor= 565kN Mr=125kN.m Cor= 1154 KN Mr=496 kN.m
Ca = 433 kN @69 Ca = 561 kN @140
25D.097.00 25D.120.00
ZSD.097.00‘ 0819 ZSD-IZO-OO‘ 01071
n°2 x 180° 0753 (n°24x15°) 01012(n°36 x 10°)
x2 0718 ! n°2 x 180° 0976
031 ol o717 X2 022 9975
: | | I N
i A ' Na | | | AN
[ ] N ! » | | ! |
! o j N ! / TN
Sl | N7 | / N O\B B
9 1 < N | £ ! ‘ |
| T ! ! S :
= : oI | AL
] ‘ 023 j éz L 01075 —
0893 (n°24x15°) ‘
0935 | 01135(n°36 x 10°)
0979 | 01200

Features

Coa=4250 kKN Cr= 415kN
Cor=1647 kN Mr= 987 kN.m
Ca = 640 kN

@ 234
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‘} 70 Material C45N
g - Bolts 10.9
~ 60
§ 50
-
= ' 2DI.058.00 |
S 40
%ﬁ
£ 30
[e]
= . 2DL.045.00
[
g2 2D1.041.00
2
1ol 2DL.032.00 ..
0
. 0 100 200 300 400 500 600 700
Serle I.DL 16 Axial Load, Coa [KN]  inm>
2DI1.032.00 2D1.041.00
2DI1.032.00 2D1.041.00
2258 ‘ 0410 |
0 220 (n°16x 22,5°) | 0 386 (n°16 x 22,5°) !
_ Dp=0180 ‘ Q14 0347 1
Q11 0177 | 220 |
| | ;\ ; : 1 T \\
‘ | I | < ! | ‘ !
< I ) N 7 NV ‘ ‘
~ :_ VoA N : I 2 : ? T 718 : : :. s 2 }
<t g ZIN | Il | ‘ : | }
/ N I I | H y | ! |
| I ! ‘ 920 . ‘
i ‘ 0 \ : o 21800 o4 D0153264 |
21 oy 0262 } p |
- 3300 (n°16 x 22,5°) | 0302 (n°16x22,5°) |
8 L0320 l 0343 !
Coa=317kN  Cr=75kN Z= 45 xm= 2 Coa=431kN  Cr=84kN Z= 66 xm= 0
Cor=103 kN Mr=18 kKN.m m= 4 km= 0.5 Cor= 140 kN Mr=32 kN.m m= 4 km= 0
Ca =116 kN Ft=15 kN @ 13 Ca =130 kN Ft= 14 kN @ 24
2D1.045.00 2D1.058.00
2DI1.045.00 2DI1.058.00
0400
0584
2 (n°18x 20° | )
0362 (n°18x209 | 0562 (n°18 x 20°) |
0340 ! ‘ |
Dp =0330 ! ! - 0525 ‘
| |
n°2 x 180° 9324 -oas | L //:‘
| | !
1 : = eg ‘ | |
‘ : ey i b | ! % :
| | & [Tg]
eoe@ | LY | FP | 1717
~ g _:_ /N £ | :.——EIRC 56+4) | | |
| J o | |
=1 ol // 1 2 o4
! ] ~
O11]__0400 | e 0484 (1°20 x 18°) |
0 438 (n°16 x 22,5°) ! = ‘
0458 ! ‘
Coa=500 kN Cr=89 kN 7= 110 xm= 0 Coa= 711 kN Cr=99 kN 7= 128 xm= 0
Cor=162 kN Mr=44 KN.m m= 3 km= 0 Cor=187 kN Mr=80 kKN.m m= 3.5 km= 0
Ca =137kN Ft=10 kN @ 19 Ca =153 kN Ft= 13 kN @ 32
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Features

‘} | Material C45N
g 109 Bolts 10.9
920
‘E 80
e
2% 70
= 60 2DL.061.00°
5] 50 [ [
E v 2DI1.053.00
2 d I I
? %0 }‘ZDI.‘O48.00}
£ 20 2DL038.00
10
0
0 100 200 300 400 500 600 700 800 900 .
Axial Load, Coa [KN] et Serie 1.DI. 20
2DI.038.00 2DI.048.00
2DI1.038.00 2DI1.048.00 04125
ﬂé’go ‘ 0375 (n°24x15°)
| _ {
0358 (n°24 x 15°) ! _%35‘
Q13,5 ‘@310 | 1°4 x 90° . 035
=01 - L\ T
| | s ‘
w) | ) | | W |
A PON | |5 | 73 e |
| ‘ ‘ | [ 3
/ T } | { | - :
/ 013,5]_] 0217 | P -
n°4 x 90° Dp = 0224 | NTTE j
0235 |
0759 (24X 15 0415,5 ‘
0306 | 0460 (n°24 x 15°)

0486 |

Features

Features

Coa=730 kN  Cr=143 kN Z= 96 xm= 1.5
Cor=260kN Mr= 74kN.m m= 4 km= 0
Ca =206 kN Ft=17 kN @ 31

Coa=487 kN Cr=114 kN 7= 56 xm= 0 Coa=656 KN Cr=128 kN 7= 67 xm= 0
Cor=165kN Mr= 33 kN.m m= 4 km= 0.5 Cor=226kN Mr=59kN.m m= 5 km= 0
Ca =176 kN Ft=19 kN @ 24 Ca =197kN Ft=23 kN @ 31
2DI.053.00 2DI1.061.00

2DI1.053.00 0463 | 2DI.061.00 05425
9420 (n°16x22,5°) [ 0505 (n°32 x 11,25°) |
| 1

Dp = 0456
0400 | %4 x 90° P ‘
. Dp=0384 ‘ ‘ 0444 ‘
M12x 1,25 ‘
‘ ‘ ‘ ‘ 0379 | 7N ‘
‘ I I l’l } ‘ ‘ i ‘
BN J 3 Ny | !
| [ I i’ & v ! w H /T\ | :: [
[ I ~ ‘ [ - |
% % : % I & g I é ‘ ! (= |
I I E‘ | ol4 | | I -
u i | ! )

o0 ! M12 [

= 013 0467 i 05455
=< 3510 (n°16x22,5°) | 0590 (no32 X 11’250) 1
— | |
o ?535 | 0616 |

Features

Coa=918kN  Cr=142 kN 7= 176 xm= 0
Cor=269kN Mr=108kN.m m= 8 km= 0
Ca =218 kN Ft=37 kN @ 43
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‘} 220 Material C45N
! 20Q Bolts 10.9
_ 180
g 160
£ 140
CH \ 2DI.091.10 \
=~ 120 ‘ j
5 100 2DL.081.00 |
S 80 - 2D1.071.00 .
2 60 ' 2DL.064.00 -
£ 40
20
0
. 0 200 400 600 800 1000 1200
Serie 1.DI. 20 Axial Load, Coa [KN] o>
2DI1.064.00 2DI.071.00
2DI1.064.00 2D1.071.00 06425
0566 . ‘
o s ! 0 605 (n°36 x 10°) j
0520 (111) 20_x 1;4;0 } Dp = 0558 |
p= | n°4 x 90° O 546 |
0135 0471 ‘ | ‘
) -
n°4x?0° | | ‘r“ r%w [ :
| | | | 3 [ ‘ ;
fo lE L CO N | # \ AF0oall g
w) 71N | | | ~
175 \ \ 1 % : : S \_
| — I e RATT |
YRR 0570 - e |
2 o o | 0645,5
0615 (n°20 x 18°) ; 0 690 (n°36 x 10°) 1
0642 ‘ 0716 |

Features

Features

Features

Coa=1186 kN Cr=160 kN 7= 110 xm= 0
Cor= 423 kKN Mr=191kN.m m= 6 km= 0
Ca = 246 kN Ft= 28 kN @ 59

Coa= 931 kN Cr= 144 kN 7= 96 xm= 0 Coa=1022 KN Cr=151 kN 7= 93 xm= 0
Cor=296 kN Mr=115 kN.m m= 5 km= 0.5 Cor= 364 KN Mr=143 kN.m m= 6 km= 0
Ca =221kN Ft=23 kN @47 Ca = 233 kN F=28 kN @50
2D1.081.00 2D1.091.10
2D1.081.00 2D1.091.10
0742,5 0842,5
G705 (n°40 x 9°) j 0805 (n°40 x 9°) |
Dp = 0660 ‘ Dp = 0752 |
n°4 x 90° 0648 4x90° 0736
7 : s—
K% | |
0 | | — 0 —
o3 L N | v ‘ o3 w |
\w /N o [ n . [
| ‘ 3 | :rr |
% ! I = | = |
o1 ! e - ‘
‘ M2 | |
0745,5 ‘
3790 (n°40 x 9°) } 0890 (n°40 x 9°) 1
0816 | 9916 |

Features

Coa=1349 KN Cr=167 kN 7= 94 xm= (
Cor= 481 kKN Mr=246 kN.m m= 8 km= 0
Ca = 258kN Ft=37 kN @ 69
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Features

‘} 450 Material C45N
| | Bolts 10.9
400
'E 350
z ' 2DI.140.00
= 300
s
) ‘ |
g 20 2DL.116.00 |
é 200 2DI.106.00
= 150 2DI.101.10°
£ 100
50
0
0 500 1 000 1 500 2000 .
Axial Load, Coa [KN] o> Serle I'DI° 2 0
2DI707.10 2DI.106.00
2DI1.101.10 2DI1.106.00
0942’2)905( 44 x 8,182°) | 0994 |
n X 0, , o o)
Dp = 0856 | 9952 (]‘)‘ 1_80"9?‘2’ )
n°4 x 90° 0840 [ P= :
\ 1
7 = 4x90°  |M12 990 ‘
R —
o ! | INBEG !
ol | " < ‘ |
m % \ I : ER [{/_‘_* a X B :
= | s l
It { 1l ! \
NIVE) | M2 0998 !
0945,5 o o !
©990 (n°44 x 8,182°) | 01042 (n°18 x 20°) ;
01016 | 01066 |

Features

Features

Coa=1834 kN Cr=184 kN 7= 125 xm= 0
Cor= 583 kN Mr=431 kN.m m= 8 km= 0
Ca = 284 kN Ft= 37kN @ 91

Coa= 1513 KN Cr=174 kKN 7= 107 xm= 0 Coa= 1595 kKN Cr=178 kN 7= 152 xm= 0
Cor= 540kN Mr=308kN.m m= 8 km= 0 Cor= 569kN Mr=342kN.m m= 6 km= 0.5
Ca = 269 kN Ft= 37kN @ 7 Ca = 274 kN Ft= 28 kN @ 82
2D1.116.00 2D1.140.00
2D1.116.00 2D1.140.00
01405
01092,5 ‘ 1 024 x 15° 3
01055 °48 x 7,5°) | 01376 (n°24 x 15°%) |
4x90° Dp=01000 1 01333 |
0984 4x90° M14 ?14.5 1
- ‘ [l =T == !
| / | 1 ! |
o n Al AL 1
g+ ) : e e O F |
< | | ! | |
‘ - w & ; ‘ 1 1
! (=] ! | |
' I |
M — Q145 ! 01230 |
01095,5 ‘ |_Dp=01242 |
01140 (n°48 x 7,5°) } 01286 (n°24 x 15°) :
01166 j ‘ |
01329 ;

Features

Coa=2172 KN Cr=198 kN 7= 207 xm= (
Cor= 750 KN Mr=620kN.m m= 6 km= 0
Ca = 305kN Ft= 29 kN @ 104
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| Material C45N
‘_} 220 Bolts 10.9
= 200
— 180
E' |
Z 160
5 10 ' 2DL.085.00
Z 120 —%
2 100 H2D1.075.00k
S &0 ' 2DI1.065.00 |
2 60 ' 2D1.057.00
& 40
20
0
. 0 200 400 600 800 1000 1200 1400
Serle I'DI' 2 5 Axial Load, Coa [KN] =P
2DI1.057.00 2DI.065.00
2DI1.057.00 2DI1.065.00
0488 0565
0436 (n°18 x 20°) | 0505 (n°18x20°) |
041;0 — Dp=0456 |
Dp=390 | o 0444
2x180° o1 _03718 4290 T R —
\ ] , ! \1‘% | | ‘
l i |
: : : : Mtﬂg + | : : 5 \
| | S L
R % SR t | CH ;jn 2N 1 l |
% N 7 \] ! | : ‘ | | | |
| Er——— ‘ — N
180 | o488 B 17 09570 |
0540 (n°18 x 20°) | 0620 (n°18 x 20°) \
0570 j 0650 \

Features

Features

Features

Coa= 1256 kN Cr=214 kN 7= 93 xm= ()
Cor= 531 kN Mr=183kN.m m= 6 km= 0
Ca = 329kN Ft= 29 kN @ 68

Coa= 958 kN Cr=191 kN 7= 65 xm= 0 Coa= 1160 kKN Cr=202 kN 7= 176 xm= 0
Cor=356 kN Mr=103 kN.m m= 6 km= 0 Cor= 394 KN Mr=144 kN.m m= 6 km= 0
Ca =293 kN Ft=34 kN @ 54 Ca = 310kN Ft=31 kN @ 51
2D1.075.00 2D1.085.00
2DL.075.00 2D1.085.00

0660,5 0761 ‘
0605 (n°20 x 18°) ! 0705 (n°24 x 15°) ‘
0575 | 0677 i
Dp=0558 : Dp=0660 }
4x90° 017 0546 ‘ 4x90° o7 | | 2648

ﬁ 025 ‘ gzs ‘
@1 ‘ | : | ‘ I : |
RR7& [ I O = = | ER78 I “\ I = %0 ~ \
E ] v f\ : : S e | E % I v f\ : : o e |

N2 N [ ! SN =l
‘ T T \ ! | ! \

[ 025 o017 025 |

06645 | 0765
@720 (n°20 x 18°) | 0820 (n°24 x 15°) |
9750 | 0850 |

Features

Coa=1515kN Cr=224 kN 7= 110 xm= 0
Cor= 564 KN Mr=252kN.m m= 6 km= 0
Ca = 346 kN Ft= 31kN @ 85
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Features

‘} | Material C45N
E 350 Bolts 10.9
'E 300
Z N
= 250
= ' 2DIL.105.10
£ 200 :
g 2D1.095.00
S 150 2DI.095.10
o
£ 100 2DI1.085.10
= |
50
% 500 1000 1 500 .
Axial Load, Coa [kKN] s> Serie L.DI. 25
2DI1.085.10 2DI.095.00
2DI1.085.10 2DI1.095.00
0 855 0858
0 853 : 0805 (n°30 x 12°) ;
0 815 (n°24 x 15°) o775
| _0756 \ Dp=0752 |
=T } ; n2x180°| 91 0736 |
=7 |} ; ‘ e ‘
en)
o Noils | sl {COH | gAs )
n°4 x 90° 0 | | | 7 = |
M20 o6 | - \
Dp = 0630 o7 025
0694 (n°24x 15°) 0862 ;
0755 ‘ 0920 (n°30 x 12°) }
0 756 ‘ 0950 !

Features

Features

Coa= 1497 KN Cr=223 kN 7= 63 xm= 0 Coa= 1703 KN Cr=235KkN 7= 94 xm= 0
Cor= 557KkN Mr=247 kN.m m= 10 km= 0 Cor= 642 KN Mr=318 kN.m m= 8 km= 0
Ca = 344 kN Ft= 74 kN @ 119 Ca = 361 kN Ft= 40 kN @ 95
2D1.095.10 2DI1.105.10
2D1.095.10 2D1.105.10
0955 ‘ 01055 ‘
0953 01053
@915 (n°28 x 12,857°) ! 91015 (n°30 x 12°) !
0856 | 0956 |
W | \ | | |
Al ‘ i | ‘ i
wopa " | A Ly |
2 O E I, W N == I R
012 : BE | on : BE |
n°4x90° 0 | ! n°4 x 90° © \ |
Mz0 D 67}/)0730 ﬁ‘ vz Dg%gw ﬁ‘
. Dp= 0730 | . Dp=0830
0794 (n°28x 12,857°) | O 894 n°30 x 12°) |
0855 | 9 955 |
0856 | 0 956 |

Coa=1703 kN Cr=235kN 7= T3 xm= 0
Cor= 642 kN Mr=317 kN.m m= 10 km= 0
Ca = 362kN Ft= 74 kN @ 137

Features

Coa=1910 KN Cr=244 kN 7= 83 xm= 0
Cor= 711 kN Mr=396 kN.m m= 10 km= 0
Ca = 376 kN Ft= 74 kN @ 149
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‘} 800 Material C45N
g | Bolts 10.9
= 700
E 600
Z |
= 500
s . 2DL145.00
g 400 ' 2DI.135.00
20 300 | 2D112500 "\
® ' 2DI.115.00
= 200
p“ i
100
0
3 0 500 1000 1500 2000 2500
Serle I.DL 25 Axial Load, Coa [kN]  imm>>
2DI1.115.00 2D1.125.00
2DI.115.00 2DI1.125.00
0?1155 ‘ 0?1255 ‘
9 1153 01253
01115 (n°30 x 12°) ! 01215 (n°36 x 10°) !
‘ 31056 \ ‘ 0?1156 \
| ‘ v | |
| ; | | ; \
% 7k | ERv v S 7 AR |
| | ! = | ‘ | | ~ |
072 ‘ BE : 022 | B :
n°4 x 90° ﬁ | n°4 x 90° ﬁ ‘
0 D 09(%330 ﬁ‘ vz D ﬂlﬂolgfﬂ) ﬁ‘
. Up=97550 L DUp=VI1050
3 994 (n°30 x 12°) ‘ 01094 (n°36 x 10°) |
9 1055 \ 0?1155 \
9 1056 | 01156 |

Features

Features

Features

Coa=2548 kN Cr=270 kN 7= 113 xm= 0
Cor= 924 KN Mr=690 kN.m m= 10 km= 0
Ca = 416 kN Ft= 74 kN @ 197

Coa=2125kN Cr=254 kN Z= 93 xm= 0 Coa=2348 KN Cr=262 kN 7Z= 103 xm= 0
Cor= 791 kKN Mr=485 kN.m m= 10 km= 0 Cor= 851 KN Mr=586 kN.m m= 10 km= 0
Ca = 391 kN Ft= 74 kN @ 165 Ca = 404 kN Ft= 74 kN @ 180
2D1.135.00 2DI1.145.00
2DI1.135.00 2DI1.145.00
01355 ‘ 01455 ‘
01353 01453
91315 (n°42 x 8,571°) ! 01415 (n°42 x 8,571°) !
- 01256 | - 01356 |
- 1 ‘ — J I
‘ | ‘ |
e A ! | 3 U | \
f/ F 7 [ [ i F A [ [
| = | A o |
| \ | ~ | | \ ™
022 | | F | 022 | e |
n°4 x 90° 0 | ‘ n°4 x 90° 4 | |
M20 ol M20 01210
Dp = 01130 | Dp = 01230 |
01194 (n°42 x 8,571°) | 01294 (n°42 x 8,571°) |
01255 | 01355 |
01256 | 01356 |

Features

Coa=2766 KN Cr=278 kN 7= 123 xm= 0
Cor=1003 kN Mr=807 kNm m= 10 km= 0
Ca = 429 kN Ft= 74 kN @ 214
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Features

‘} 800 Material C45N
g : Bolts 10.9
700
g 600
z
e ' 2D1.142.00 |
= L 2DI.136.00°
S 400 ; ; ‘
g ' 2DI.129.00 N
S \ \
300
2™ 2DL101.00 |
= 200
= i
100
0
0 500 1000 1500 2000 2500 3000 .
Axial Load, Coa [kN]  1om> Serle I’DI‘ 32
2D1.107.00 2DI.129.00
2DI1.101.00 2DI1.129.00
03%?;2 | 01155 |
G0 6T | 01094 (1°36 x 10°) _
Dp = 0728 Dp = 91030
n°4 x 90° 022 ‘FJ% 0723 M20 _or014 |
/ ! " 3 n°4 x 90° ‘ T {
\ ‘ ! | \ N \
! = \ | | |
‘ | [ \ v
e ?*f 5‘6 | I ! = |0k | . | = ‘
W77 S\ T \ A= Pk
‘ = 7 | |
\ ‘ - | | :
022 032 | \ *
0876 \ \ !
0879 \ 022 01160 \
3960 (1°36 x 10°) | | 01260 (n°36 x 10°) ‘
01000 \ 01298 ‘

Features

Features

Coa=3117 KN Cr=381 kN 7= 106 xm= 5
Cor=1204 KN Mr=828 kN.m m= 10 km= 2

Coa=2319 kN Cr=342 kN Z= 99 xm= 4 Coa=2946 kN Cr=374 kN Z= 103 xm= 0
Cor= 895KkN Mr=466 kN.m m= 8 km= 1.5 Cor=1138 KN Mr=741 kN.m m= 10 km= 2
Ca = 527kN Ft= 51 kN @ 180 Ca = 575kN Ft= 74 kN @ 256

2D1.136.00 2DI.142.00
2DI1.136.00 2DI1.142.00
01360 01322 |
21355 | @13219)1255 °18x 20°) |
01303 (n°40 x 9°) | 205 (n-18x 207)
= | - 01227 | 294 5 90° Dp= 01200

7R w . = X M20 W

‘ 1

‘ ‘ ‘ 1 | o933 ‘

= \ I [
%= ]! N | ] ‘ il | c |
ZIN =

| N | = \ o g;i ! AN

| | ‘ I ‘ = b | |

026 | }\ L % | § | |

n°4 x 90° 26 1T Lo1052 | ‘ - =

Dp = 01060 O L 01327
01147 (n°40x 9°) | 51 215390 (n°18 x 20°) :
01223 ‘ 01427 |

Ca = 587kN Ft= 92 kN @ 321

Features

Coa=3402 KN Cr= 394 kN 7= 150 xm= 0
Cor=1314 kKN Mr=976 kN.m m= 8§ km= 0
Ca = 607 kN Ft= 58 kN @ 260
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‘} y Material C45N
I 550 Bolts 10.9
" 500
'é' 45Q
Z 400
= 350 ' 21D.105.00
E - I
= 300 - 21D.097.00
g 250
S 200
2 5o 21D.070.00
& 100" 21D.057.00 .
50]
0
. 0 500 1000 1500 2000 2500
Serie 21.D1. 20 Axial Load, Coa [kN]  me>
21D.057.00 AP0 21D.070.00 2ID.070.00
0486 _ 0623 ‘
0436 (n°18 x 20°), 0575 (n°32 x 11,25°),

0410 !
Dp=384
M16_ 03'68 )

N Te=
N

n° 2x2x180°

S

M16 | 9490 ‘
0540 (n°18 x 20°)
0570

Features

n° 2x4x90° Q17| |
[ | ESY —
| | | A
%L M\ ! |
H | I |
=\ g | : | & !
| | I |
j A [ KN |
| T f 1 -
| | I /):;‘
AR |
- 0627 !
D675 (n°32 x 11,25°) |
0705 |

Features

Features

Co0a=2806 kN Cr=277 kN 7= 100 xm= 0
Cor=1052 kN Mr=544kN.m m= 8§ km= 1
Ca = 427kN Ft= 67kN @ 141

Coa=1499 kN Cr=221kN Z= 48 xm= 0 Coa=1935kN Cr=242 kN 7= 65 xm= 0
Cor= 562 kN Mr=160 kN.m m= 8 km= 0 Cor= 725kN Mr=263 kN.m m= 8 km= 0
Ca = 340 kN Ft= 58 kN @ 77 Ca = 373kN Ft= 60 kN @ 9%
21D.097.00 21D.105.00
21D.097.00 21D.105.00
0895 ‘
0850 (n°36 x 10°) | 31050
0820 | 5 5 w
Bo=G800 1° 2x4x90° ©1000 (a 93367x 10°) |
n° 2x4x90° a17 0786 ! 022 ‘
—=22220 025 1= : \ \ " 7
i | | ‘
: N | « BTN N |
HOH I 3 =| Nl = w
se LA N | BF HOHE |
EoHHE ; \ N »
| | I - 1 022 ||_07%
— ‘ Dp = 0800 |
o7 | 0899 0870 (n°36 x 10°)
0944 (n°36 x 10°) ‘ 0933 |
0973 :

Features

Coa=2943 kN Cr=283 kN Z= 100 xm= 4
Cor=1103kN Mr=694kN.m m= 8 km= 1
Ca = 436 kN Ft= 62 kN @ 168
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Features

‘} - Material C45N
g 700 Bolts 10.9
7 600
zZ 2ID.117.00
24, 500 I
—
s/ /" 21D.106.00
o 400 N
2 . 2ID.095.00
S 300 ' 2ID.085.00 |
5
£ 200
F i
100
0
0 1 000 2000 3000 4000 .
Axial Load, Coa [KN]  tom> Serle ZI'DI’ 25
2ID.085.00 2ID.095.00
2ID.085.00 g4 21D.095.00
0761 ‘
' 0860
0705 (n°36 x 10%) | 0805 (n°30 x 12°),
n° 2x4x90° Dp=0648 | Dp = 0736,
o7 | 98 T gen | n° 2x4x90\° @25 017 ﬁ’ﬁns ‘
Sl S — = ‘ T y—
| m | Al N 1
o 2 | = | g,:ﬂ %:é | I |
S | | 1 | | 1 g |
1 o H U **%vﬁ |
=1 L HisTEt AN am D=1
- ‘ \ ‘ LN )
11923 |o17 ' ‘ o17 (| 2
9678 0864 |
9765 ‘ 0920 (n°30 x 12°) |
0820 (n°36 x 10°) } 0950 |
0850 |

Features

Features

Co0a=2979 kKN Cr=356 kN 7= 108 xm= 4 Coa=3386 kN Cr=381 kN 7= 92 xm= §
Cor=1154 kN Mr=496 kNNm m= 6 km= 0.5 Cor=1305kN Mr=631kN.m m= 8 km= 1
Ca = 561 kN Ft= 52kN /2 128 Ca = 586 kN Ft= 69kN iy 1s8
21D.106.00 21D.117.00
21D.106.00 o166 2ID.117.00
21085
01065 | 01040 (n°36 x 10°)!
n° 2x4x90°| _ ©1035 (n°24 x 15°) ‘ o
Dp=0980 .
ois 0981 | n° 2x4x90° @25 | OI7| [ G962
: | | / ! \Q | | j e JE‘
| ! |
= &@3: g:g : : = L N1/ : : :
= 3 | I DA | !
= %j ‘ : g \ Sz RN g 1
- PN ! S :
]! ‘ | : F : S T /1\ § : : = |
| | | , )
Mi6 | L 9854 =
M| bpos7o aL L |
3926 (n°28 X 12,8570) 01134 (n°36 x 10°) !
0957 T 01165 :
0977 | 01172 ‘

Coa=3862 kN Cr=401 kN 7= 87 xm= 0
Cor=1496 kKN Mr=820 kN.m m=10 km= 2
Ca = 618 kN Ft= 88 kN @ 206

Features

Coa=4286 kKN Cr= 416 kN 7= 98 xm= 0
Cor=1660 kKN Mr=1008 kN.m m= 10 km= 1
Ca = 641 kN Ft= 83 kN @ 193

S.C. SIRCA s.a. - 610202 - Piatra Neamt - Romania - Tel. +40 233 210583 / 210523 / 232380
Fax +40 233 232375 E-mail : export@sirca.com.ro www.sirca.com.ro

© 2010



‘} 30 Material C45N
I Bolts 10.9
__ 25
E
Z
=% 20
=] 21E.040.00
5 15 | 2IE.035.00
§ 10 [ ‘ ‘ 1
o  2IE.031.10 |
g | 21E.031.00
0
. 0 50 100 150 200 250 300 350 400 450
Serle I'DE° 20 Axial Load, Coa [kKN]  1om>
2IE.031.00 2IE.031.10
21E.031.00 21E.031.10
0218,5 0223 |
s s ! 0175 (n°12 x 30°)
0175 (n°16 x 22,5°) ‘ |
M1z 0145 i 014 \ 0150 |
‘ \ \ 7 | }
(] | R s x00 | | ‘ | n°4 X 90° |
o, o N s ~
e - na 3/ 8. | SN R T\
T | 2N I = | | ‘
0 = | ‘ | = | | \ | !
} ‘ } R } ‘ / |
L 0‘14 ‘ J Mi12 | 9227 |
0222.5 1 o o |
0270 (n°16 x 22,5°) | 029?275 (n°12 x 30°) :
Dp = 0 306 i Dp = 3 310,5 |
0313,5 ‘ 0318 |

Features

Features

Features

Coa=417 kN Cr=110 kN 7= 99 xm= 0
Cor=166 kN Mr= 26kN.m m= 3.5 km= 0
Ca =169 kN Ft= 13 kN @ 21

Coa= 325 kN Cr=101 kN 7= 68 xm= ( Coa= 362 kN Cr=100 kN 7= 69 xm= 0
Cor=122 kN Mr= 16 kN.m m= 4.5 km= 0.75 Cor= 122 kKN Mr= 17 kN.m m= 4.5 km= 0.75
Ca =154 kN Ft= 21 kN @ 18 Ca = 153 kN Ft= 20 kN @ 20
2IE.035.00 2IE.040.00
21E.035.00 21E.040.00
0275 0306 |
0235 (n°14x25,714°) | 0259 (n°28 x 12.857°) |
M12 0214 \ 014 0235 |
|
( | | | ( n°4 X 90° i
‘ [e] (o] I
177N\ 8 nP4X90° | o i TR L |
2 | 1A R - e | |
ol | p | | | VTR !
\ \ \ ! SR\ Z B T
L | | f ‘ |
MI12| (3278 } 12 9310 I
0318 (n°12 x 30°) i 0358 (n°24 x 15°)
Dp = 0 346.5 } 0380
‘ Dp = 0 396
0353,5 | 0403,5

Features

Coa= 463 kN Cr=114 kN 7= 88 xm= 0
Cor=174kN Mr= 32kN.m m= 4.5 km= 0.75
Ca =176 kN Ft= 20 kN @ 23
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Material C45N
Bolts 10.9

om
-
N
o

N
o
o

[0
o

' 2IE.074.00
| |

\ﬂ 21E.064.00 \

2IE.050.00
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(o2}
o

N
o

Tilting Moment, Mr [kN.m]

N
o

0 200 400 600 800

Axial Load, Coa [kN]

1000
1=

Serie I.DE. 20

2IE.043.00

21E.043.00
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0295 (n°24 x 15°)
0265

013

n°4 X 90°

50
43

43

N

0346
0390 ( n°24 x 15°)
Dp = 0 425

Features

2IE.050.00

21E.050.00

0412,5

368 (n°24 x 15°)
V344

014

n°4 X 90° 1wy
<

|
|
|
|
,_‘(,\ <
|
|
L
T

56
445

20

—

M12 | 9415

0455 (n°20 x 18°)
Dp = O 495

|

Features

Features

Coa=869 KN Cr=142 kN 7= 105 xm= 0
Cor=300kN Mr=103kN.m m= 6 km= 0.85

Coa=503kN  Cr=119 kN Z= 85 xm= 0 Coa=635kN  Cr=128 kN Z= 99 xm= 0
Cor=204 kN Mr= 39 kN.m m= 5 km= 0.5 Cor=238 kN Mr= 58 kN.m m= 5 km= 0.85

Ca =183 kN Ft=23 kN @ 30 Ca =197 kN Ft=22 kN @ 31

2IE.064.00 2IE.074.00
21E.064.00 osins 21E.074.00 Oedns
0498 (n°32 x 11,25°) 0598 (n°36 x 10°) |
014 0472 : 014 _] 0572 !
| |
. : ! . | |
7 : ; | n°4 X 900.,1 : (| ; : n°4 X 900!!) :
| | N
Fal | ESN RN O\ A | N T\
3 I I ! ! | N ; | : |
S| : I I S : I I ;
|
RIC | L RIWZE L
|
M12 05455 ! M12 : 0645,5 ]
0585 (n°28 x 12,857°) [ | 9685 (n°32 x 11.25°) |
1

Dp = 0 630 | Dp =0 732 |
0640,3 ! 0742,3 }

Ca =218 kN Ft= 29 kN @ 4

Features

Coa=1035 kN Cr=151kN 7= 122 xm= 0
Cor= 357kN Mr=145kN.m m= 6 km= 0.85
Ca = 233kN Ft= 29 kN @ 52
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‘} 350 Material C45N
I | Bolts 10.9
300
§ 250
= 21E.119.00 |
S 200 ;
£ N 21E.104.00
£ 150 ‘
g | 2IE.095.00 |
= 100 2IE.083.00
=
50
0
. 0 500 1 000 1500
Serie I.DE. 20 Axial Load, Coa [KN] e
2IE.083.00 2IE.095.00
21E.083.00 21E.095.00
07425 08425
0698 (n°40x9°) | 0798 (n°40x9°) |
014 _] 0672 ‘ o14_| 0772 i
: ‘ 1 ‘
I | I | }
(1 : : n°4 X 900:,~ : } i n°4 X 90 }
=S : A > RNt + N ~ [ =" | ,:L/, BN 3-“ }
Rt ! /I\ | | Il)ﬂr | AN [ |
¥ [— ; ! | L ! = T | ‘ } |
S ' b a1z | b
| |
M12 | 0745,5 | M12 0845,5 i
| @785 (n°36 x 10°) | 0885 (n°36 x 10°) }
. Dp=0 828 ! Dp = 0 936 |
0838,1 1 0950,1 !

Features

Features

Features

Coa= 1532 kN Cr=174 kN 7= 129 xm= 0
Cor= 529kN Mr=312kN.m m= 8 km= 0.95
Ca = 269 kN Ft= 39 kN @ 80

Coa=1186 kN Cr=160 kN Z= 138 xm= 0 Coa=1366 kN Cr=167 kN 7= 117 xm= 0
Cor= 423 kKN Mr=191 kN.m m= 6 km= 0.95 Cor= 472 KN Mr=249 kN.m m= 8 km= 0.95
Ca = 246 kN F= 29kN @ 60 Ca = 258 kN Ft= 39 kN @ 7
2IE.104.00 2IE.119.00
21E.104.00 21E.119.00
09425 | 01092,5
3898 ( n°40 x 9°) ! 01048 ( n°48 x 7,5°) 1
014 ! 0872 ! 014 4 01022 !
| |
I l
L : : L } }
(! . n°4 X 90° | ! w n°4 X 90° ,,, \
| BaNE 3\ | | BaNE 3\ |
N- SRV N\ B = ERNESE W I
A AR TR A e 7 e VN BN MR
<+ T | | < T | |
SHERZE s |
[ \ l | | } | [ 1 ] / |
12 09455 ! 12 091095, i
3985 ( n°40 x 9°) i 01135 (n°44 x 8,1818°) !
Dp = 0 1032 ! Dp = 01184 !
01046,1 ! 011981 j

Features

Coa=1781 KN Cr=184 kN 7= 148 xm= 0
Cor= 615kN Mr=418 kN.m m= 8 km= 0.95
Ca = 284 kN Ft= 39 kN @ 04
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Features

‘}200, Material C45N
2180 Bolts 10.9
—160
£
Z140
Z120 | 21E.079.00
2100
% ! [ 1
S 80 21E.059.00
2 60 ‘ N |
£ 2IE.058.00 |
x 40%113.050.10 |
20
0 .
0 200 400 600 800 1000 1200 1400 1600
Axial Load, Coa [kN]  imep> Serle I'DE' 25
2IE.050.10 2IE.058.00
21E.050.10 0378 21E.058.00 0472
0330 (n°24 x 15°) 0410 (n°36 x 10°) |
0384
~0300 o17 0383 |
‘ ‘ ‘ i E \ |
| | |
q (! |
:¢ : 1 : n°4/xX 907/ : < i } / : N i n°4 X 90;8 :
| I N I | IV N\
@% | : */T: ?\y/ @ : p% } “» ///:\\\ : N :
: | | : ‘ | :
| T
L ‘ \ ‘ —
3 017 476 |
213 0382 l 0540 (1n°36 x 10°) |
0436 (n°20 x 18°) ‘ e ;
Dp =0 488 ! Dp = 580,5 1
0504 1 0589,5 ;

Features

Features

Coa=922 kKN Cr=187 kN 7= 117 xm= 0
Cor=343kKN Mr= 97 kNm m= 5 km= 0

Coa=725kN Cr=171kN Z= 61 xm= 0 Coa=879kN  Cr=188 kN Z= 129 xm= 0

Cor=270 kN Mr= 62 kN.m m= 8 km= 0 Cor=365 kN Mr= 93 kN.m m= 4.5 km= 0

Ca =263 kN Ft=51 kN @ 49 Ca =288 kN Ft= 20 kN @ 62

2IE.059.00 2IE.079.00
21E.059.00 21E.079.00
0473 3660
0410 (n°18 x 20°) | @605 (n°20 x 18°) _
o17 0382 | M16 570 |
025 |
025 ‘ ‘ - ; } |
7 T | | v | | % [
:: i fl : V : n°4 X 90° : - | | | : n°4 X 90f |
| N2 w) I | N |
N N w oy — |
8 0 : 3 AN 3 N i g w0 : : P T N W :
5 : [ [ ,‘:‘i | ! [ N\ \
‘ — | 025 _ ‘ w

| ° | \ |
O17 | 0471 1 a7 __ 0664 w
0540 (n°18 x 20°) | 0720 (n°20 x 18°) 1
0565 l 0750 ‘
Dp = 0 585 | Dp = 0780 !
0595 | 0792 |

Ca =288 kN Ft= 27kN @ 58

Features

Coa=1619 kN Cr= 240 kN Z= 130 xm= 0
Cor= 569kN Mr=234kN.m m= 6 km= 0
Ca = 369 kN Ft= 32kN @ 92
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. Material C45N
. Bolts 10.9
g 300
R
2% 250
= >‘\ 21E.109.10
< 200 ‘
5 21E.099.00
S 199 2]E.089.00 R
bD T
£ 100—— 2[E.086.00
F‘ N
50
0
. 0 500 1 000 1500
Serle I'DE' 25 Axial Load, Coa [KN] =
2IE.086.00 2IE.089.00
21E.086.00 21E.089.00 o754
0756 ) Y
0706 (n°24 x 15°) | QOO (R A 1)
017 L 0656
| ! | w |
L | | 7
(| 1 1 | ! - NPa X909 T
! ! < ! n°4 X 90° ! : ‘ N | |
w0 1 Z78NVA NN | ‘ 2N : |
“ o] i i /T\\ }T N i 8‘: : | [ !
N7 | | S| | | 022 I
UL = Wil C
- L1017 _g760 | T M20 0755 |
o _g;slz"(“"z“"“") : 0816 (n°24 x 15%) }
D864 1 | Dp =0882 ;
0898 !

Features

Features

Features

Coa=1730 KN Cr=235kN 7= 109 xm= ()
Cor= 627kN Mr=321kN.m m= 9 km= 1
Ca = 362 kN Ft= 69 kN @ 69

Coa= 1514 kN Cr=225kN 7= 142 xm= 0 Coa=1497 kN Cr=223 kN 7= 98 xm= 0
Cor= 564 kN Mr=250kN.m m= 6 km= 0 Cor= 557 kKN Mr=246 kN.m m= 9 km= 1
Ca = 346 kN Ft= 36 kN @ 84 Ca = 344 kN Ft= 69 kN @ 128
2IE.099.00 2IE.109.10
21E.099.00 " 21E.109.10 o054
0795 (n°28 x 12,857°) 9%
T 0757 ! -0857
! 0756 - 0856
| T | ! ' |
{ ; ! 7 | | —
| // | | / ‘ B\ s
| | N
- VRN | + /N |
=1 oL =1 ol 1
| |
g 022 g | 022 I
L | 5 l | | \ (N
Y 0855 1 1 2 0955 l
0916 (n°28 x 12,857°) l 01016 (n°30 x 12°) l
| Dp =0981 i | Dp =01080 l
9997 ‘ 01096 1

Features

Coa=1930 KN Cr=244 kN 7= 120 xm= 0
Cor= 700 kN Mr=399 kN.m m= 9 km= 1
Ca = 376 kN Ft= 69 kN @ 155
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Material C45N

Bolts 10.9
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w
o
o

Features

2004‘
100
0
0 500 1000 1500 2000 2500 .
Axial Load, Coa [kN]  1oe> Serie I.DE. 235
2IE.119.10 2IE.120.00

21E.119.10 01054 21E.120.00 01074
0995 (n°30 x 12°), 01012 (n°26 x 13.846°)
2 |
017 } 092
. l ~ 1 ‘ | !
| ‘ | | | ‘ | n°4 X 90°/ |

Sy ! ‘ N7

2 | =7\ \ w 1] A RLR |
SN | | a |1 | N |

| ‘ | \ |
F | : 022 \J_ } T }
‘ | w } i |

q ‘ - 025

: M20 01055 MIS| 1078 i
| [o] (o) !
01116 (n°30 x 12°) 0117a;m,s (n°26 x 13.846°) i
| Dp=01180 Dp = 01188 1
01198 01200 !

Features

Features

Coa=2148 KN Cr=254 kN 7= 118 xm= 0 Coa=2185 kKN Cr=256 kN 7= 198 xm= 0
Cor= 779 KN Mr=490 kN.m m= 10 km= 1 Cor= 792 KN Mr=508 kN.m m= 6 km= 0
Ca = 392kN Ft= 77 kN @ 171 Ca = 394 kN Ft=32 kN @ 150
2IE.129.00 2IE.139.00
21E.129.00 ories 21E.139.00 1254 |
01095 (n°36 x 10°), 01195 (n°42 x 8,571°)
01057 i ‘ 1157 ‘
01056 | 01156
} ‘ | : ﬁ |
| N | - Nmeax909 T
| NP | Ny |
= | N < | <SAHN N |
= : : | IS : | | ‘
|
2| ! | 022 gl w 022 I
|

L : i L : o (-
1 20 01155 1 2 01255 l
01216 ( n°36 x 10°) | 091316 (n°42 x 8,571°) l
| Dp =01280 |_Dp =01380 l
01298 01398 1

Coa=2384 kN Cr=262 kN 7= 128 xm= 0
Cor= 851 kN Mr=585 kN.m m= 10 km= 1
Ca = 404 kN Ft= 77 kN @ 191

Features

Coa=2548 KN Cr=270 kN 7= 138 xm= 0
Cor= 924 kN Mr=689kN.m m= 10 km= 1
Ca = 416 kN Ft= 77 kN @ 207
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‘} 900 Material C45N
] i Bolts 10.9
= 800
Z 700
Z 600 2IE.166.00
£ too | 2IE.159.00
£ ' 21E.149.00
2 400 ‘ ‘
s (2IE.143.00
= 300
en i
£
= 200
~ i
100
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. 0 500 1000 1500 2000 2500 3000
Serle I.DE' 25 Axial Load, Coa [kKN]  1oes>
21E.143.00 21E.149.00
Dot %ég ?3‘ 091):;52435 42 x 8,571°),
01236 (n°24 x 15° 1542 x 8.571°),
_L'OO ‘M%-OO
0175 01200 3 01256
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= In (]
‘ n°4X90°§; | - |
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%z ST | ikl B
} F I :
‘ o |
! I
017,5 01297 } ! M[ZQ s . J‘
01354 (n°24 x 15°) ! 01416 (n°42 x 8,571°) |
Dp = 1416 | |_Dp =01480 1
01432 j 01498 J

Features

Features

Features

Co0a=2965 KN Cr=285KkN 7= 158 xm= 0
Cor=1075kN Mr=928 kN.m m= 10 km= 1
Ca = 440 kN Ft= 77 kN @ 245

Coa=2638 kN Cr=274 kN 7= 177 xm= 0 Coa=2766 kN Cr=278 kN 7= 148 xm= 0
Cor= 957kKN Mr=736 kNN m m= 8 km= 0 Cor=1003 kKN Mr=807 kN.m m= 10 km= 1
Ca = 422kN Ft= 47 kN @ 175 Ca = 429KkN Ft= 77 kN @ 223
21E.159.00 01454 21E.166.00
01395 (n°42 x 8,571°) | 01523 |
‘ 01357 2|E.159.00 m46i £2n°36 31E0736.00
| 01356 oy 21 :
| ; w | | |
(! | \ i | !
| N \“°4X90 | ! % : | n°4X90°| ||
‘ 2 ‘ S : 7/ AN NS S\
B ; | | NE TN |
| | 2| | ' = I
| | | 0922 J 1 i | | '
_ | a I T M 025 ;
| 2 01455 : Mﬁms% ? 1‘;53267 10°) :
n |
| ©1516 (n°42 x 8,571°) } Do 650 X :
|_Dp =01580 | o P i
01598 1 668 '

Features

Coa=3111 kN Cr= 290 kN Z= 165 xm= 0
Cor=1128 kN Mr=1019 kN.m m= 10 km= 1
Ca = 448 kN Ft= 65kN @ 241
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Features

‘} 1400 Material C45N
g : Bolts 10.9
1200
£ 1000
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S 800 ‘ |
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Dp = 0 1110 ] Dp = 1271 |
01144 ! 012895 |

Features

Features

Coa=3116 kN Cr=380 kN 7= 136 xm= 0
Cor=1179 KN Mr=819 kN.m m= 10 km= 0
Ca = 585kN Ft= 87 kN @ 350

Coa=2512 KN Cr=352 kN 7= 111 xm= 8 Coa=2857 KN Cr=368 kN 7= 125 xm= 10.5
Cor= 950 kN Mr=537kN.m m= 10 km= 1 Cor=1081 kN Mr=693kN.m m= 10 km= 0.75
Ca = 541 kN Ft= 73 kN @ 214 Ca = 567kN Ft= 84 kN @ 225
2IE.138.00 2IE.180.00
21E.138.00 21E.180.00
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Features

Coa=4152 kN Cr= 422 kN 7= 126 xm= 7
Cor=1570 KN Mr=1433 kNNm m= 14 km=1.4
Ca = 651 kN Ft= 129 kN @ 479
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Features

Features

Features

Coa=2347 kKN Cr=1260 kN 7= 142 xm= ()
Cor= 880KkN Mr=382kN.m m= 6 km= 0
Ca = 401 kN Ft= 49 kN @ 110

Coa=952 kN Cr=186 kN 7= 82 xm= 0 Coa= 1156 KN Cr=201 kN 7= 61 xm= 0
Cor=347kN Mr= 63 kN.m m= 5 km= 0 Cor= 460kN Mr=98kN.m m= 8 km= 0
Ca =286 kN Ft= 30 kN @ 48 Ca = 309 kN Ft= 65kN @ 64
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Features

Coa=3035 kN Cr=285 kN 7= 133 xm= 0
Cor=1137kN Mr=634 kN.m m= 8 km= 0
Ca = 440 kN Ft= 66 kN @ 157
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Features
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Features

Features

Coa= 1813 KN Cr=304 kN 7= 117 xm= 0 Coa=2236 KN Cr=329 kN 7= 136 xm= 2.5
Cor= 703kN Mr=191kN.m m= 5 km= 0 Cor= 866 kKN Mr=283kN.m m= 5 km= 0
Ca = 468 kN Ft= 27 kN @ 85 Ca = 507 kN Ft= 31kN @ 110
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Coa=2326 kN Cr=329 kN Z= 87 xm= 0
Cor= 86KkN Mr=283kN.m m= 8 km= 0
Ca = 507 kN Ft= 65 kN @ 123

Features

Coa=2696 kN Cr=352 kN 7= 102
Cor=1045kN Mr=408 kN.m m= 8
Ca = 541 kN Ft=

xm= (
km= 0.5

T6KN /i 124
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Features

Features

Features

Coa=4250 kN Cr= 415kN 7= 148 xm= ()
Cor=1647kN Mr= 987kN.m m= 8§ km= 0
Ca = 640 kN Ft= 68 kN @ 210

Coa=3226 kN Cr=376 kN 7= 94 xm= 11 Coa=3862 kN Cr=401kN 7= 111 xm= 8
Cor=1250 kN Mr=577kN.m m= 10 km= 1.5 Cor=1496 KN Mr=820kN.m m= 10 km= 1
Ca = 579 kN Ft= 90 kN @ 198 Ca = 618kN Ft= 92 kN @ 266
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Features

Coa=4815kN Cr= 434 kN 7= 135 xm= 5
Cor=1866 KN Mr=1263 kN.m m= 10 km= 0.5
Ca = 669 kN Ft= 98 kN @ 335
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‘} 2500 Material C45N
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Features

Features

Coa=5957 KN Cr= 576 kN 7= 120 xm= 6
Cor=2360 kN Mr=1610 kN.m m= 12 km= 1
Ca = 887KkN Ft= 131 kN @ 501

Coa=4648 KN Cr= 526 kN 7= 94 xm= 6 Coa=5303 kN Cr= 552 kN 7= 125 xm=10.5
Cor=1842 kN Mr=993 kN.m m= 12 km= 1 Cor=2101 kKN Mr=1287 kN.m m= 10 km= 0.75
Ca = 810 kN Ft=136 kN @ 345 Ca = 849 kN Ft= 92 kN @ 340
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Features

Coa=7570 kKN Cr= 628 kN 7= 178 xm= 5
Cor=2999 KN Mr=2579 kN.m m= 10 km= 1
Ca = 968 kN Ft= 119 kN @ 754
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