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A Company -
amemars  1HYySSenKrupp Aufzugswerk Austria GmbH a
Elevator o

Strenght calculation of the Eievator system E

Date: 2008/01/14 N

o=t

Serial number: 201900 Year of construction: 2008 8

. . . n
Operating location: PL 81-547 Gdynia -

Park Technologiczny w Gdansku o

Owner of elevator: Manufacturer: ThyssenKrupp Aufzugswerk Austria GmbH l_

Passenger elevator
Office/commercial building

Elevator type:
Area of application:

Harter StraBe 1a, A-8101 Gratkorn

Capacity: 2000 kg or 26 persons

Rated speed (up/down): 0,40/0,40 m/s Travel height: 9,28 m
Machine type: Hydraulic lift with soft-starting

Machine layout: T tandem-jack - 1:2

Load assumptions:

Rated load Q = 2.000 kg
Car weight: N = 1.700 kg
Travelling cable ((0,5 * travel height + 2) * weight/m tavelling cable) Hk = 4 kg
Suspension’ 1:2
Load carrier:

Design of the rope GW PAWO 819w
Quantity of ropes n = 10
Diameter of the rope d = 10 mm
Minimum breaking load of a rope B = 70.300 N
Weight per meter of a rope 4 N/m
Bending of the rope:

Minimum diameter of the pulley D, = 400 mm
Dyd 240 Did = 40,0 2 40
Weight of the ropes (travel height/2 * weight/m rope) S = 186 N
Tensile stress of the load carrier:

Stress of all load carriers Q,+P,

Py=N+S QP = 36.521 N
Minimum safety of the rope S = 12
Page 1/1 (2*B) / (Q+P1) = 19,25 = s

Page 1/1

Signature and address:

The planner and
authorized manufacturer of the elevator:

ThyssenKrupp Au
Harter Strafle 1a,;

The Sheet was automatically printed on 2008-01-23
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Bucher Hydraulics AG - Industriestrasse 15 - Postfach 78 - CH-6345 Neuheim - Tel +41 41 757 03 33

Cylinder calculation BZH 100/ 5-1x4860

BUCHER
HYDRAULICS

Name of custome : ThyssenKrupp Aufzugswerk Au Offer EZ-2008-0072/21.01.2008
Calculator : Zurcher Ester Your inquiry 1-71848 - 201900-07
Lift data
Q Capacity (Q) [kg] ;2000 IA Travel fmm] : 9280
P3 Car weight including frame [kg} ;1700 Z Number of cylinder 2
Prh Weight of pulley kgl : 150 ¢ Type of construction (1=1:1;2=2:1) : 2
IR Height of pulley [mm} : 300 P Counter weight / cylinder [kg] : 021
9
PV Weight of cylinder rod extension fkgl : 0.0 S, Required safety factor t 2
lv Extension cylinder rod [mm} : 0 g Acceleration of drop [m/s?] : 9.81
Cylinder data
d Outer diameter [mm] : 100.0 d Inner diameter fmm} : 900
IH Cylinder stroke fmm] : 4860 I Piston dead stroke [mm] : 40
A Piston surface [mm? : 7854.0 A1 Piston cross section [mm?] : 14923
J1 Moment of inertia [cm“] : 168.8 i1 Radius of inertia [mm} : 33.6
P Weight of piston rod [kal . 69.2 :
E Modulus of elasticity [N/mm?]: 2.10E+5 R Tension strength [N/mm?]: 490.0
Calcululation on pressure
(Q +P 3)-0 m
Actual pressure force Fo=dy — +Pp+Py+P, Fd [N] =238448
F
Static pressure at max. load B o = ~d P [bar} =490
stat A stat
Permissible static pressure at cylinder P o [bar} =569.7
Buckling calculation according EN 81
ly =tp+inp+ig+l
Buckling length kKZHTIBTIRTIV | [mm] =5200
t
Slendemess ratio A= I—k lambda =155
1
(Q +P 3)'(: m
Actual buckling force Fg=14y9, A+ Py + Py + 0B4P, Fs IN] =53484
2
Permissible buckling force Moz - ! Jz’ Fb [N] - 61697
sl :
Permisssible static pressure at the cylinder
Fsz _
-7 *9 n(Pr-064P) P o D21 =592
P stiax =P stzul *— A
Neuheim, 21.01.2008 Visa: ...... QA ..................
/
LiLO V2.50.0803.00 Offer EZ-2008.-0072 Page 1 of 1



BUCHER
HYDRAULICS

Bucher Hydraulics AG - Industriestrasse 15 - Postfach 78 - CH - 6345 Neuheim - Tel. +41 41 757 03 33

Certificate of compliance for hydraulic jacks

Jack type : BZH 100 /5
Working pressure p stat max: 58.7 bar
Test pressure = p stat max * 2.3 137.31  bar

Material quality + Dimensions

Ram St52 @ 100x5
Ram bottom St52 > 106
Cylinder tube St52 @ 139.7x5.6
Cylinder bottom St52-3 > 139.7

Jack is manufactured with these materials. After assembly, it undergoes a pressure test. Further
certificates of material are avaible on request.

03.03.2006



BUCHER
HYDRAULICS

Bucher Hydraufics AG - Industriestrasse 15 - Postfach 78 - CH - 6345 Neuheim - Tel. +41 41 757 03 33

Lift cylinder dimensions BZH 100/5

D3 da 100 mm
s di 90 mm
D6 di 106 mm
07 d2 76 mm
6.3 Da 139.7 mm
3[ Di 128.5 mm
o IRL i v D2 126 mm
w D3 158 mm
(JD D4 63.5 mm
D5 144 mm
2.1 E D6 134 mm
b D7 118 mm
& K 174 SY 7] Dampening chamber pg 152 mm
\ da g D9 165 mm
d al 3.92 mm
e kol @ a2 238 mm
7 2 @ b 32 mm
ecyl 5.6 mm
a2 @ e kol 5 mm
e0 1 mm
& o et 20 mm
hE 12 mm
hR 16 mm
h1 14 mm
82 al 5 mm
08 X s1 7.85 mm
ul 8 mm
LO 40 mm

D9 & L M80x2 -
LF 78.701 mm
Da LK 77.546 mm
e cyl LP 2 mm

D 1 M Tr 150x6 -
I MF 147 mm
: MK 143 mm
é/ %> i = i MP 6 mm

A
¥ ot ®

Required dimensions at max. load
stat. max. pressure (1 MPa =10 bar = 1 N/mm2 ) o] 5.97 MPa

1) cylinder tube - wall thic ecyl 5.59 mm

2) piston tube - wall thickn e kol 4.29 mm
3) eylinder bottom - wall th el min 14.88 mm
hi min 13.00 mm
rt min 5.00 mm
utl min 6.62 mm
ut max 11.78 mm
4) piston stroke stop 4.1) pressure per unit of area o D exist 132.67 N/mm2
4,2) shearing tension T exist 14.11 N/mm2
5) splitted insert ring 5.1) hE.1 245 mm
hE2 i 9.67 ~ mm
5.2} pF 78.41 N/mm2
5.3) hR 7.37 mm
6) thread M T exist 18.23 N/mm2
7) thread L T exist 73.23 N/mm2
8) welding seam 8.1) o exist 119.00 N/mm2
8.2) o exist 74.56 N/mm2

03.03.2006



Bucher Hydraulics AG - Industriestrasse 15 - Postfach 78 - CH - 6345 Neuheim - Tel. +41 41 757 03 33

BUCHER
HYDRAULICS

Method of calculation for BZH - Jack calculation according to EN 81 T2 - 12 (Unit of p in MPa or N/mm2)
1) Cylinder tube - wall thickness
material: St 52.0 23*17*p*Da
Rypo=  355N/mm2 ecyl=———— 7 +€0
0.2 "
DIN 1626 or DIN 1629 Rp02°2
2) Piston tube - wall thickness (Piston-solid without calculation)
material: St 52 P
23*17
Rz =  355N/mm2 ekol = —R—oz%ia +eo
DIN 2391 or DIN 1629 o
3) Cylinder bottom - wall thickness Flat bottormn with relief groove 23°17°p
material: St 52 €1204*Di* \/_____ +e0
Rz = 320 Nmm? Rp02
Condiion: r, 20,2*e, and r; 25mm 1>13’(Di ),}23«1.7.‘)“30
u£1,5%s, W= " T Reoz
hy 2uyq +1q
4) Piston stroke stop VAT
4.1) pressure per unitof area  materiaf: St 52 oDexist = _23°p*da" w4
D adm = 210 N/mm? ‘mz—(da+1)2)'4'n
_ 23%p*dd*n
4.2) shearing tension material: St 52.0 Texist = T&'rb 4
Tagm = 140 N/mm2
5) Splitted insert ring AD - Instruction sheet B8 - 6.10 (Calcutation at failure: piston at stroke stop)
material: St 52
Rg2 = 355 N‘mm?
Opadm = 210 N/mm?2
5.1) hE 1a 04*23*17*p D2 "= . 191‘23*147'p'022'n‘Ds—D7
dadm = ————————— - — =
& Ds *Rpo.2* 4 E2adm : D6 *Rpo2* 4 2
5.2) 23°p*DZ 1 5.3) 23*17°p*D22*x  Ds—-Dé
pFexist=127 * +——F—— * — = - . *
(052 - Dsz) 4 PRadm = 191" =5, Rpo2* 4 2
6) ThreadM Mg - flank & Mk : core @ Mp : pitch
material: St52.0 _ 23*p*2* Ds2*
Tadm = 140 N/mm2 TeX'St:(M MO 2 d MRS
factor 5: in presumption that the first thread takes F+MK)™m* 47 MP
over 1/5 of cpl. tractive force
7) ThreadlL Lg :flank @ Ly : core & Lp : pitch 23°0* 2 da?'x
material:  8.8/C40 Cylinder bolt DIN 912 - 8.8 / Piston-solid ( di=0) Texist = p‘ - 3 <
St 52 Piston tube (LF+lk)*n*4*LP*3
Tagm = 140 N/mm?2
factor 3: in presumption that the first thread takes
over 1/3 of cpl. load force
8) Welding seam general calculation basic DIN 18800
welding seam thickness “a*“ acc. DIN 18800 T1 - 7.3.1
admissible tension at load situation H, acc. DIN 18800 T1 Tab. 11 all welding seams; St 52 6,4, = 170 N/mm2
8.1) _ 23*p*Dé*=x 8.2) . 23*p*Da2* 1
09X'St_(Da+a1)‘a1"1t"4 X = Da+az) 2z -4
8.3) the calculation of welding seam is not applicable due to a cpl. around-welded V-seam (DIN 8558 T1 - 9.1)
Cushioned stop EN81T2-1223.3 average deceleration <1,0g,

03.03.2006



Rohrbogen 90°
Massblatt und Berechnung

Typ RB 18...42

BUCHER
HYDRAULICS

Typ RB50
Dichtkegel 24 ©

(z—

L2

L1
L1

2D

(D)

el {ll_
A

L2 |

1)

Bemerkung: Bei Verwendung als Zwi-
schenbauteil werden jeweils noch 2

i

sprechenden Grésse bendtigt. Bei Ver-
wendung anstatt einer Schwenkver-

Verschraubung und ein Einschraub-
stutzen bendtigt.

Gerade-Verschraubungen der ent- schraubung wird noch je eine Gerade-
Typ DN? D € vorh L1 L2 R G Bi Rp0.2 | pmax € erf
[(mm] | [mm] [rmm] [mm] [mm] | [mmj IN/mn?] | [bar] [mm]

RB 18 16 18 1.5 236 71 36 - 117 225 54.6 1.499_
RB 22 19 22 2 238 78 38 - 1.23 225 63.7 1.998
RB28 | 25 28 3 248 | 98 48 - 123 | 225 | 835 | 2999
RB 35 31 35 3 260 125 60 - 1.24 235 69 2.991 ]
RB 42 38 42 3 280 165 80 - 1.18 235 60 2.995
RB 50 51 50 4 410 410 150 Me8Xx2 1.14 235 73.6 3.990

* DN = Nennweite Hochdruckschlauch

Werkstoff: Berechnung: Berechnungsgrundlagen:

Stahlrohr St 37.4 DIN 2391-C

23x1.7xpxBixD

(1 MPa = 10 bar = 1 N/mm?)

€erf=

BUCHER HYDRAULICS
Germany (South)

Phone +49 8142 487 035
+49 8142 487 037 Fax

Switzerland (Head-Office) Germany (West)
Phone +41 417570333
Fax +41 41 7570317 Fax
info_ber@bucherhydraulics.com info.ber@bucherhydraulics.com

Turkey China

Pnone +90 212 659 04 88
+90 212 659 04 89 Fax

United Kingdom

Phone  +44 2476 353 568
Fax +44 2476 353 572 Fax
info.uk@bucherhydraulics.com info.tr@bucherhydraulics.com

Wir behalten uns das Recht auf technische Anderungen vor.

mn

Rp0.2 x 2

Phone +49 6722 753 72
+4@ 6722 753 61
info.ber@bucherhydraulics.com

Phone +86512632214 34
+86 5126 32210 33
info.sh@bucherhydraulics.com

EN 81-2
DIN 2413; Beiwert Bi

+05

www.bucherhydraulics.com

QGermany (North)

Phone  +49 3054 712377
Fax +49 3054 712 378
info ber@bucherhydraulics.com

Talwan USA
Phone +886332877 28 Phone +1201 703 8384
Fax +886 3 328 83 89 Fax +1201 703 1124

info.w@bucherhydraulics.com info.us@bucherhydraulics com

Klassifikation: 450.90.16.01
Referenz: 300-P-9010049-D-02/04.05



