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1. B s gm e A

1.1 E3hEhgmiass
2RI, 1ES M KISSsoft ZUFE 5 W%, HH kTt SR Egn -2

1.2 BUERRmES TS HRE

R HOIE A R A S = 4Lk, B “Shaft editor ” fligmfEss.  “Basic
data” FEAKIEF: 1 “strength” sRERAZE P H . ERgmGET, ATRLES & Fh
SERJI AR, R I0 B AR NI s AR —ReRR R B, 38 W DAVT B Y e R A
SRS (HEHES PAEHNE) .

£ “Basic data” HEAKIESE—F T, WZRENFEARL O RIFM, AR
MERR UK TSGR W — SR B BRI, ) A A R
“Calculation/setting” , #f 145 2 S 51 EE’JX}‘I?E*E CIPOE: N ViAo W R VWS vl
T EIAT AR . TS — DR MBI MRS, 1A KISSsoft FRIFM, R sl
AL FLEDT

p N
KISSsoft (165) - Shaft calculation - Untitled ‘ oo o

File Project View | Calculation | Report Graphics Extras  Help
4 4y, = ¥ rfun FS5 =] Ij
\j 1 e =ME=RE | KISSSUFT
¥ Eements-tree Release 03/2013 B
Elements-tres v | Blementsdist Basic data Strength
4 b wele 1 Elements-editor
Outer contour e
Inner contour Toath trace modification Ft axdis in space [horiznma\ & ] Angle B 0.0000 =
Forces Campbell diagram
Bearing
Cross sections &
Connecting elemene L‘ reguendes | a [Dcn't consider load spectra '] Mo, v
Settings
(=
MOMBEr ot oicking cases Gears [Gears as load applications anly 7
Speed n 1500,0000  1fmin h Roller bearing [Rcller bearings, dassical calculation (contact angle considered) -
Sense of rotation nce field [Mean valug /I
Reference temperature Ts 20,0000 °C [T Modified ra
Temperature of housing  T: 20,0000 °C Consider weight
Lubricant temperature Ta 70.0000 =C [ consider gyroscopic effect
Environment
Housing material IC45 (1), Through hardened steel, unalloyed, through hardened - ] E]
| Modules | Projects | Elements-tree Lubricant [D‘I: LS0G22 b ] E]
e & x| Impurity [oil lubrication with filtration, 150 4406 /13/15, Bxe=75 -]
> Automotive -
> Bearings
» Belts and Chains
> Bevel and Hypoid gears
7 Connections £ | Information & X wele g x
> Crossed helical gears
> Cylindrical gears Hinweise zur Wellencingabe Verschiebung (Biegelinien etc.) - ] lﬂ !:[' I_I% %
> Face gears —
- Meue Elemente kiinnen tber das Kontextment im Elementbaum hinzugefiigt werden.
g Shaft—}-iub-cunnact!cns (only DIN ... L Klicken Sie hierzu mit der rechten Maustaste auf das Element welches erweitert Die Daten sind nicht konsistent,
> Shaft-Hub-Connections (only DIN .. werden soll, Flihren Sie zuerst eine Berechnung durch.
> Shaft-Hub-Connections
4 Shafts Elemente kénnen im Elementbaum, in der Elementliste und im Welleneditor selektiert -
oim shafts 1 werden, Die Parameter der Elemente kénnen dann im Elementeditor und in der 1 =
S8 Shafts 2 (Flex Pin) Elementliste verandert werden.
His Shafts 3 Léischen ist ebenfalls Gber den Elementbaum, die Elementliste und den Welleneditor
L Bz Shafts 4 (Campbel diagra... maglich.
el= Finion shaft for CylGearP.. =

[ menual | search | Examples [ Resuits | Messages | informaton | Slementsist

Changes the settings for the calculation module INCOMNSISTEMT

- —— - =

K1 “REAHR MSHEE
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2 BRI RS

2.1 FEA A

7t KISSsoft AT, B N —Le e RF, BFE: B A LA R
S M nE AT . AL E R AR R AN S R D) TR S, X SRR B TR
“Elements-tree” JofFMHEAT. WK 2 Fras i b e B . S AiE oo,
RS A8 E B —N N RSEE, Mot B R g b B B S 515 i
[ (R BR8P S oA, B A R B HE A

- .
KISSsoft (165) - Shaft calculation - Shafts 1W10 [

Fle Project View Calculation Report Graphics Extras Help

U&SESM I ERER & KISSgoFT

Release 03/2013 B

ﬁrﬂs—tee E\ Shaft editor | Basic data | Strength | \_iTooﬂﬂ trace modification
{| & b shart -
4 Quter contour
4 Cylinder 1
B key
= Interference fit
j Radius right
Cylinder 2
4 Cylinder 3
\ Radius left
B Key
4 Cylinder 4
b Radius left
Inner contour
4 Forces
E coupiing / Motor |
'D' Cylindrical gear
4 Bearing
NI Q Roller bearing 1

A Q Roller bearing 2 }
4.8
[ Mosies | Projects | Elements-tee e = Sk

Examples 5 X

| P

m

P
TRl okrFrEODLADS

> Automotive -
> Bearings

> Belts and Chains Force and support symbaol size D [] Movable forces and supports
> Bevel and Hypoid gears
> Connections

> Crossed helical gears

> Cylindrical gears maximum deflection 8.42310 pm ol [Verschiebung (Biegelinien etc.) - ] lﬂ 5 L% =4
> Face gears maximum equivalent stress 112,70 Nfmm? ‘ — L — a
-

4 3

m

Results & X Wele 5 X

> Shaft-Hub-Connections {only DIN ... ! | minimum bearing service life 7304.13h L 0.010
> Shaft-Hub-Connections (only DIN .. minimum static bearing safety 6.42 =‘ BBBE e E
> shaft-Hub-Connections minimum fatigue safety 3.65 2.002 y [
4 Shafts minimum static safety 5.13 T :gging o - -
s shafts 1 Fatigue safety Fatigue results [%] Static safety Static results [%] 4 3
el shafts 2 (Flex Pin) A-A3.65 303.88 10.50 874.96
BiE shafts 3 B-6 3.80 316.89 544 453.51
Bim shafts 4 (Campbell diagra .. FF 40[} ‘?32?9 }3'35 %q?sj?‘g 2
e Pinion shaft for CylGearP.. =~ | 4 | LI} | » J

Manual Search Examples | Elements-editor Results | Messages I Information |

m

CONSISTENT

K 2. KB T AR R P i

EA) C TR A Gl
W14 ELER 5T i 1] B I EAR KL, A, Ixx, l1zz, Ip,Wxx,
2 T A P Wzz,Wp
FUFE/EHE | R, B MREERY, JUA RS ak
Jiti 7 ) HO T AR 77 B It 1) Fy, Qx, Qz,
fezhyett Mbx, Mbz, T
K 7K R HRF ARG R, §h | BhR RS2 8
AANIEE . B E A AR
A HERYIE | VIO AE. JUEDRAR. RioH | DIOET, N
T FE IR 5]

2| om| =D ow[T
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2.2 BIIAIRER
VER N SRR E KRR R, HIZE M A5 )7 [ $8 A,

, X HhIEJ W) 8 B R E
Y EE T Al A A
oy || ZHMIER: RIS
— WEAT R X A Z ST R R X
TEJT 009 O FEJFI R 61 He .

AT DOk # R R B B AR BR &R, T EAE “Module specific settings” FiE 2
BB w Rl 4 B B B e B R R ARFR AR I

- -
Module specific settings ﬁ

| Calculations Roller bearing | Shaft editor

Show coordinate system ]

Show automatic dimensioning

Shaft display [Shadowed - ]
Equivalent stress for sizings s Fp— 100,0000  M/mm2 |
Maximum deflection for sizings (— 0.1000 mm '

3. 7E S B B AE HhonS 2 T 3 B

2.3 wEITR
il VLT i 2 R SIS T 8710 R K B

isg ik

A+~ (POS1 4257) L ONEUNEST

B b A B R W P2 N
B b A L ONEUNESE
il MRS R TF

TER SRR R 7, " “Movable forces and supports” SKAT &2 1%k
T AN A B

Force and support symbol size - D [ [ Movable forces and supports
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FE ST A A — R 5 B R i S (AR TR, i v B b vl 587 (5 3
SR AR, R SRS T IR AR SRR ERE, AR S

__’:\\ VR
= VEINERE A Rl am
a VRITUHER CRIZBAM
2 VR AL
o VRIE AL
Ik e L I
L VIR F 115
& VRIBUR IR A%
it A IR
P L
N R4 L T
T VRN
a VS Dt S 4
B VR A B
B VI B T
= AN A )
0 TAEREALI G B 42
2 NHA R 1 R
2.4 MINEERT

AT HEYRT, 7E"Elements-tree = Outer contour" ENL TG RIS BT AL B,
B A I 3 BB A PR B AR N AN R BR AR B AT IR B, B TR g iR A 2R U 1]
4 Ffi7s o
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KISSsoft (165) - Wellenberechnung - Shafts LW10

=] B ] |

Datei

Elementbaum =

Projekt  Ansicht Berechnung Protokoll  Grafik  Extras  Hife

J&yGEkx a2 >8R EE &

Welleneditor | Basisdaten | Festigkeit | |_iFIankenI|n|enkcrrekmr

4 o shaft
4 Aussel
Cylinder 1

X
-
=

KISSsoFT

Release 03/2013 B

Y
: Inter..
_4 Radiu
Cylinder 2
4 Cylinder 3
b Radiu..
B key
4 Cylinder 4
. Radiu..
Innenkontur
4 Krafte
E Coupling ...
I} cylindrica...
4 |ager
B Roller be...
Roller be
4 Querschnitte

Mo Pr

[ Automotive

> Bearings

[» Belts and Chains

[+ Bevel and Hypoid gears

Elemen.

X

Beispiele [}

-

T Bohbyrsrsgmok-BO000 3

b

Grésse der Kraft- und La%mbcle D

[7] Kr&fte und Lager verschisbbar

P Connections £ | Elementiiste & X Zylinder 5 X
[» Crosged helical gears
b Face gears Aktive Wele W Elemente |Aussenkontur Bezeichnung @
I Shaft-Hub-Connection... | Bezelchnun’ Position Lange links { Hahe red « Position ¥ 0.0000 mm
[» Shaft-Hub-Connection... F
[> Shaft-Hub-Connections H Cylinder 1 0.0000 80.0000 40.0000 . Lange | 80.0000 mm
4 Shafts E

His Shafts 1 2 Cylinder 2 20,0000 40,0000 55,0000 Durchmesser d 40,0000 mm

efls Shafts 2 (Flex... [ | - - &

dls shafts 3 3 Cylinder 3 120,0000 30,0000 50,0000 Oberfichenrauhigkeit [NG Rz=4.5 (5chleifen) -

ei= Shafts 4 (Cam.. Pl o | o

el Pinion shaftf.. - -

| Hand... I Su... ‘ Beis... | | Resultate | Meldungen I Informationen | Elementliste | Elementeditor Welle
INKOMNSISTEMT

4. el as Mool 513k

TEXT B b 1) dm i 28 RPUEAE, 2 BRI E R, KEMKRMERES. &—
Frasnp s BT DUE T BRI (A B R (AL o BARERAE N K
HIA B A & AR, WK 5 PR FHSEH, fidi"paste before" B#
"paste after" K@i B E T 5% Mk AT 780G 7o 7R o g i 28 H A8 SO0 Bt 14 1
JEtE, TTEB AR SR NI A B, R A N XS TR . QO B S R eV R
Bl 2 6HEHE, FE K] 5 Fral#E " Calculation/Elements-editor” .
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KISSsoft (165) - Shaft calculation - Shafts LW10 = ]
Fle Project View Calcation Report Graphics Extras Help
& & g &y PR S b=
UbsE=s* 9 2 8haEE & KISSgoFT
Release 03/2013 B
Elements-tree ® X | shaftedtor | Bascdata | Stength | |3 Tooth trace modification
4 O] shaft -
4 Outer contour B o
4 [T cylinder 1
~ 2 = 2. 3 = . R d
q Sameotor -
= z 3 =]
R +
E2
- e
C
=
] == &
EN
[=—— T
= o =
E 3 2
B
- s & 3 84 "
Hements-ree | T = - - 4= =
- § & x
Calculation | Report  Graphics  Exd \ '
> Automoti a =
1 } =
N en F5 > Bearings
2 b ains Force and support symbal size 0 \ 7] Movable forces and supports
v | Bements-tree =| Elementsdist & X Cyinder \ & x
a
V|| Emeres s
< . Label Position Length @ left / Height ~| | Position ¥ 0.0000 mm
Elements-editor
HE Cylinder 1 80,0000 40.0000 | Length | 50,0000 mm
Tooth trace modification 3
v 2 (3 cyinder 2 40,0000 55,0000 Diameter d 40,0000 mm
i &l shafts 2 (Flex Pin) m
Campbell diagram - Seios 80,0000 0000 Surface roughness N6 Rz=4.8 (Grinding) -
KSB 5l Shafts 4 (Campbel diagra S —— S
o8 Pinion shaft for CylGearP..  ~
. ) | Mancal | Search | Examples [ Rests | Messages | tnformation | Elementsdist | “EEs-edior | Welle
L :I SEthngs CONSISTENT

Kl 5. SR o4 A

I RBP4 FL (RYRIEFE" Inner contour = cylindrical bore") , FHEM
WARRAAFRE R ik, WA A G W E AL EAAMKEE . R P 7 2 ) Bl
ME A AEE L, IEMRI R WAL SR E HA N omm [IfL, ZEME|H e
frE REEARKEE AR BN E) , SRR AILIK .

2.5 NMAMEHRE

TETRINN Jhl (Rt o 20 A 45 ) 286k ah 2R 9m B AT Re i isE, R VR BRb A 3
of B AR AL B GZIEOE S Bon g ) , sl BHiEE “Elements-tree” Jofd# i
IR A B T IEMAL S . BB N BOIE A I Rz s, MBS
BN IFERR IR . (B N RE A E 2R B RS R CELan s 3 B MR o ik
FEIEMN SRR 5, SRR HER B LREARAIA . (S EBAE . Mzl B 1
HigiE) -

mxF FEK o, @4 Radius" @ f 1% . "Chamfer" &} ff 1 "Relief
groove" B JIMEEEES 4y, MIATEE 2 UALE, BAF B 3h8 e 24 [0k 2 0 B 1 & A7
B (ETAH) .

Fo Ay B AN IR S N IR X R =8, nTiEEE" General notch effect”, 7RG
tH"Elements-editor" Jo {4 g i a5 A% TEHE FH 3 AN J1 82 R 5.
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A Mauius g

Connections
Crossed helical gears

2.6 BANBA LA

2.6.1 HEHILNK

-

| cylinder 2 || ||| |
4 () cylinder 3 Add L4
A, Radius left Paste Ctrl+V
B key
4 [ cylinder 4 Paste before F
b Radius left Paste after -
Inner comtour
4 Forces Delete Del
E Coupling / Motor
o Rename
'D' Cylindrical gear
4 Bearing
@ Roller bearing 1
Q Roller bearing 2
4 (Cross sections o
| Modules | Projects | Elements-tree
Examples B X
» Automotive - -
» Bearings il
» Belts and Chains Force and support syn
» Bevel and Hypoid gears
Ed
Ed

Elementsist

Chamfer left
Chamfer right
Radius left

Radius right

Relief groove left
Relief groove right
Key way
Interference fit
Circumferential groove
V-notch

Square groove
Cross hole
Straight-sided spline
Spline

Thread

General notch effect

6. € X T RS g et

Hihn"Forces>Centrical load" 4 /8% "Forces>Eccentric load" ft> /7,
M E XA A s (AT IR 5, 20 5= A 1a) O 5k O Fr 5200 .

2R, MR LERPESAT, A2 LT g AR LAWY AR IR o e R A,

Z 5 R E .

2.6.2 BT

LLELHT Sk

KISSsoft flifith i AR M 7 #ifif k&, L3R At 7 Ea e LT IEsh o L .
HL o 22t O 81 e B ) B R R T UMOT A ( TLART AN B SCRI TR fE. AN P 7 24
R A T BN IR e A AN oy P IR LA, AT A SR B B R E AL

N aale S SN = AP

fE£"Forces" A=, Wil 7 P38 AU HE. S X IEHEn & 8 i

N, PRI BATES I -

27.01.2014

9/15



Bl 7. Uk

LANEr ConTour J
4 |Forces
C Add y
'D' Paste Ctrl+v
4 Bearing
Q Impaort...
Q Export...
4 (Cross se
=8 Sort
i Delete all
|
A oo
Connecting elements

B - BN B L e e e

Centrical load

Eccentric load

Magnetic force

Rope sheaveV-belt
Coupling [ Motar
Additional mass
Verlusteistung Dichtung
Cylindrical gear

Waorm

Worm wheel

Bevel gear / hypoid gear

Face gear

X BT DL e CHUMOT 2R, o n] ]I 8 ST R 7 T

Elements-editor

=

|| Read data from file

Label Cylindrical gear

Position of cylindrical gear i 160.0000 mm

Position of contact Ozez 130.0000 =
Length of load application | 80.0000 mm

QOperating pitch diameter dw 120.0000 mm
Working pressure angle at normal section v 20,0000 =

Hand of gear  |helix left hand hd ]
Helix angle at operating pitch cirde B 15.0000 =

Power P 75.0000 kw @
Torque T 730.8135 Nm (]
Direction [driving (output) A ]

Load spectrum [Single stage load (no collective)

-

8. o FHY M 7R [ A 5 ) A H X R A 7 S

"Cylindrical gear" B 5% & 7o rl £ 7T
g A8 v e L
Fl:  (BERTR)
3. HRWE RS
H BT

My B EKE SN S N BERAL SR
LAt m B HU T

LIl VA

M X FREIE T 1], AR (z Sh0EJT
) s

TEHNA T (Y A1) BRR e AL E .

VRS YN

PRI AEAR B Al Bkl as (B 9) MEFELSE (K 8)
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Elements-editor @
-
Label Coupling f Motor
Center point for load application y 20,0000 mm
Length of load application [ 40,0000  mm
Effective diameter d 0.0000  mm
Axial force factor Fa 0,0000
R.adial force factor Fr 0.0000
Direction of the radial force p 0.0000 =
Mass M 0.,0000 kg
Pawer P 75.0000 kw i@
Torgue T 7308135 Nm
Direction [driuen (input) - ]
Load spectrum [Single stage load (no collective) - ]

9.5kl (58 A

X A I driven®” () J5L 52 Th 34 A BB St 240 & b, il oy 4K
N EEE AR GRS IEAEN . BN, S HH AR PR R E R

r‘ Warning ﬁw

Shaft 'Shaft's
4 the sum of torgues is not zero.
o AT = 1461.627 Nm

L ~

K10,  KERERAAEATEIIME

2.7 UnjnEh&
1E KISSsoft #1152 X ] 5 32 PRI K

271 FHX#

BT LR T miE . 7E “outER” Hf Tk Bearing (in general)" i 5
Y o "Roller bearing" &z, & 11 Fra, Kot 5 SCEEHE, Tl 7 (E
SESUHIAIIAL B CRINGIARR Y S B, MBI R A B Gt E) « F—5,
5E SUEHR 2T
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Elements-editor @

Label General bearing
Position ¥ 0.0000 mm
Type of bearing Nonocating bearing =

wn Input

on-ocating bearing

ixed bearing adjusted on both sides <->
ixed bearing adjusted on right side -
ixed bearing adjusted on left side <-
rust bearing adjusted on both sides <-=>
y . _— rust bearing adjusted on right side -»
Displacement in Z-direction (mr st bearing adjusted on left side <-

4 |Bearing 1 Rotation around X-axis

[] Enter stiffness
Displacement in X-direction

Displacement in Y-direction

FocEng
g RD::EI’ :ear Add ' & General bearing Rotation around Y-axis [nnn%ncanng vl
Raller bear Paste Ctrl+V ;
4 Cross sections g Raller bearing Rotation around Z-axis [FIDrHuEEtlng - ]
A a-a Import...
0 &5 Export...
b cc
oo oD Sort
Connecting elements Delete al {

11 ESCERSRMAE

2.7.2 EIhHh&

If you selected a roller bearing in the "Elements-tree", the dialog shown in
Figure 12 appears. Alternatively, you can select the bearing in the graphic. To do this,
click the "Shaft editor" tab. You can then define the bearing data:

IN{E" Elements-tree" U4 P A IR Sl KR, Ko di i 18 12 Fros S 1 AE .
T E G P B 2 R B AT . 5" Shaft editor g 46 58 724 7K 4 46 28 e < SUIR
IVENEAEE

Elements-editor @
Label Roller bearing 1 i
Position " £5.0000 mm Hh7R i) &
Type of bearing [Fixed bearing adjusted on left side <- hd ] U R
Type [Spherical roller bearings - ] %/%(N: - E(X%EH rnj, ‘jj )
S8 S A IR IGE TR
Label [sKF =22208E (d=40mm, D=80mm, B=23mm) ~] BTl AR
Inner diameter d mm @ E] RSB B AL E AR RN BB AE R
External diameter D mm @

PR A2 1] B

MNominal width B 23.0000 mm o N , -

WA FTRE, T CE I (R RS
Bearing cdlearance |Own Input v ]
Diametral bearing clearance A 0.0000 pm
Bearing offset in X-direction Oy 0.0000  mm
Bearing offset in Y-direction Oy 0.0000 mm

AreL . FEaz Al

Bearing offset in Z-direction [ 0.0000 mm tl[-l %T Re, EXEEE‘ El] I_J JE

[ Enter stiffness

K12, HukSHmE X

2.7.3 FFERSCIERIE X

W BRI N BRI EE o AETHS R . ARSI DL AR N, SCH R I 7 B4
R o FH P AT DAASEADL O il AR BT AR I E g S . AR, EER B IR RS
(Eeln FEM BRI

o] DUE I A7 58 2 PR AR 2K, 8 22 AN ] 5 SCHORBELL . FEAR R
7 BENE % SCHE T I B IR
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Elements-editor

w il
’I
E]

g . & ;
———=— o4 | Label General bearing
! Position y 230.0000 mm
A Type of bearing [Nnn-lnmting bearing - ]
Enter stiffness
s Displacement in X-direction [ﬁxed with stiffness - ]
Stiffness Fx 12 Mfpm
e Lisplacement in Y-direction [nnn-lmﬁﬁng "’]
Displacement in Z-direction [ﬁxed with stiffness - ]
ﬂ Stiffness Cz 34| Mjum
o
= Rotation around X-axis [non-lomﬁng - ]
g5 89 N Rotation around Y-axis [nun-lumﬁng - ]
Rotation around Z-axis [nnn-lmﬁﬁng - ]

K13, b A R Z v R KT

2.8 FHMNIIHTHE

PALHJLATAR (FZERSTY , HEERN Ty (44 (N ED B2 8 /& 2N E,
HIiF BN KE (BREENLGR) . ERESHRER T, & 30T E T ERE R
PR 28 CRZ419 0 100N/mm2) .

i N
Module specific settings ﬁ

| Calculations Roller bearing Shaft editar

Show coordinate system
Show automatic dimensioning

Shaft display Shadowed - ]
Equivalent stress for sizings s p— 100.0000  Mjmm?2 I
Maximum deflection for sizings U 0,1000 mm '

K14, E RN ERE

R, At Sizing" -> "for strength" Bt EREFE, & h R AN B
JUR RS, TR B THE BRI AL B 29 2N E
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4 [0 shaft |« ]
4 Quter co Verify strength
4[] -
Sizing 4 for strength
Order , for deflection
Change color...
=
4 Delete Del
Rename

B 15.  AdoofER s aAsin, &R “Sizing” i%4-> “for strength” {3 4l R ALAZ I RE

S5 RN T SR PR . P AR AR IS LB U R LR RS . 12
AR I B LRI BT, A R AL ) H R BER N AR S 4B T o IORE DR AIE 3B i
ROBE AT

K16,  AICAFEMEEH TS GELNEE LR Ak BERKJURER, f “sizing” -> “for strength” &M 5 KI5
F—H
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2.9 BARHEEREE

RGN SR Tk — K, [RIRE 2 I8 I 3N 5 R VF F A8 B (ER A A0 Bl Ay T L AT
gER). [FFE S Sizing" > "for deflection" 5e il . [FIRERF @ S HOKEF, E X
BRI KRR 0.0mm (FHAEIFE 14) o MWK 19 T FH I PELT (010 42 A IR A B
Xl AR BT IR KT B

= - - =
= n 40 : = f 35 :J.;

o
T
| o

B 17. FEIRBGEET TR GRAL NI UTRED , Al BIEERJUTESRR, Ml “sizing” -> “for deflection” &% )5 1)
TR

2.10 EEHAR

R AR T FA R R 2 A R R E A RO AR, B a] DU — IR A
EALP SRR AN R, AR AN E S ML R OCE (H R PRAE R O 2
R o HARFE D HTAT R 5 P AT A B U 75 EEAE

Gog: =
0 260 140
|-H-|-0—‘+0—'-| #ussenkontur

i

[=] [ o}
Fod; = 0
0 260
-——I-—-H-—-l Innenkontur

500

on

@; _l_
[\ =
=
un
—h
a2
=
o a
00
: : Lager
o o no
e, 2 2 IR
: 150 : L1304 148 : :‘.l'erb'lndungen

K18, i 2 SR R Y
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