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A Study on the Design Automation
for the Hydraulically Pressed Coupling

Tae-Gyu, Jang

Department of Marine System Engineering
Graduate School

Korea Maritime University

Abstract

Engineering design is not easy to developing a new product in
order to a customer requirements. The reason is why engineer have
to prepare a lot of engineering data and a design reference to
designing it. Finding out the design specification, design rules and
selecting pertinent materials. Actually engineer have to spend a lot
of time in none actual design work.

This thesis is focused on the design automation for the
hydraulically pressed coupling design process, with a IT
(Information Technology), for example standardize a material
database and design rules, integrate design software and produce a
detail product drawing.

There are many kind of the software exists to develop the new

coupling system. One is good for design calculation, the other one
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1s good for design report. etc.
3D CAD system is good for making a 3D modeling and 2D detail
drawings. The database S/W is very help for managing various

engineering database and can share with other systems.

Used S/Ws are as follows.

3D CAD system: Pro/ENGINEER
Data Base MS Access

Design and :
Engineering i Math CAD V4.0

Calculation .
Programming Geometry handling : C, C++ Language
Language i GUI(Graphics User Interface) : wxPython Library
Design Report MS Excel
Generation :
Data I fe :
ata Interface : XML(Extended Markup Language)
Fformat :

This these is how effectively reduce the design time about 1/10
times then previous manual design and improving the design quality

with appling the information technologies.
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Ml Coupling matic Design System

MaIN [DaTa 1| DaTa 2|

Coupling Type General Information

CUSTOMER |Cust|:|mer Mame |

COUPLING TYPE |5|_EE'\,-'E TYPE
DESIGHED DATE |2DD?—12—27 |

DESIGNER [T.G Jang |

CREATE DWG. CALCULATE EXIT

Fig. 3.3 Main input window

of I8¢ Maximum Torque, 52| 9

Fig.
B, F25Y Aol 9% 2 uA 4 REel U@ 24 aud d™d S
o}

Aol EA 9k 3FehA AR MS Access HlolE o]~ HeElR EA35tH
S A& A8t ASTM, JIS, DINTFA S F7F & 4 QA T2 23] W
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4 glo] DBY w3, FAwosw 44 FHT + A SAvh(Fig 34,
Fig. 3.5, Fig. 3.6)

AgA 9 HEe AeAA 2L Bre A9 £@Ho) YA g o
A ASh AzEizhe] A gk @k wekA AEAQ kel v A4

2oz GA FAEAH

R

I Coupling Automatic Design System

MaIn | DATA 1 | paTa 2

DESIGMN DATA 1

Tre engine maximunn torgue Tme M
Maximurn DSKS100 transmitting torque Trmax M
Propeller thrust Pt M

Safity coefficient Sc TraxfTme Sc

Friction coefficient f: |0 14

Outer sleeve material @ |2g4000000482.0) [SCM440

Inner sleeve material @ |204000999453.0) |5t52

Shaft material © | 210000003072.0 |GGG-60

Drive up length at the axis direction : |q,00s m

Out side diarmeter of haollow shaft,

Inside diameter of hollow shaft

Fig. 3.4 Data input window 1
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I Coupling Automatic Design System

MAIN | DaTA 1| DATAZ |

DESIGN DATA 2

Gap between shaft and inner sleeve A @ |3 545005

3

Paission ratio for steel p

Taper factor for conic surfaces k

3

Average outside diameter of the inner sleeve d
Inside diameter of the outer sleeve Doin:

Inside diameter of outer sleeve dii=d |g

3

Thickness of the inner sleeve wall in the middle |5 gng4

3

Contact pressure on outside surface of the Inner sleeve to transfer Tmax pisok: 33770000 Pa

Contact length of inside cylinderical of the outer sleeve L: |g 106723060595 M

- e e =
[ [l [l [ Ma
= = = [fu]
m| o r
a
3

Out side diameter of the nut. Druto: | 14 m

Inside diameter of the nuti

o
=
o
|
3

Fig. 3.5 Data input window 2

Material

MATERIAL | AX_DIR_L YIELD_5... | TEMSILE... DUCT_EL POISSIO,.,

|
420 rMod a2.0 75.0 0.0 0.0 L
(333-a0 38,70000,,, o8l1.20000... 0.0 0.0 C
SCig40 a3.40000,,, 24999299, 30.0 0.200000,., &
SFS20L 29.5 24980989, 30.0 0.300000,.. <
SFS908 36.0 24999999, 30.0 0,300000,.. =
St52 38.70000,.. 50.0 0.0 0.0 L
< | >

Fig. 3.6 Material selection window
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(3) T8 ~EHXH
(7}) cplg_dgn.py @ S-S FASE 2219

(a) cplg_interactor.py : AFSAZHEH o€

(b) cplg_view.py : 3o H o

=
(i) pagelpy : A HA 4E3td &
(ii) page2.py : 7 WA o=
(iii) page3.py : Al HA

(iv) matr_page.py : AF&A=2 3} A Das AAARE Adls}

(¢) cplg_modelpy @ AEE HAAAETS Al =" A HAE 317 #1g doly

SfHE FAS e ZR W o4 o] AA 47HA HEEA FAH
=4, 19 o] FAsE WA S MVP(Model, View, Presentation)”] ¥ ©
5l

AL Fe XML 4 AHgdto] Bgd dojds 4§ @

_Ei
ST

() Aol 2t s ZFY 2= golojadll S ofop 2,
(a) Model 25 ZFd 2~ tholojz=® : Math CADeo] Z 83 dHolgHES A&
StAY 52 Math CADOA Axte #HES Excelz WHe 7] A4
E
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Model (object)

initModel(self)

Math CAD, Excel Load

setCplg Type(self, cplg_type)

71E9 849 A4

getMessage(self)

AAAE 7] A s

sendMessage(self, message)

CADE A A& By

endModule(self)

Math CAD, Excel %

openMathCadW S (self)

Math CAD Worksheet Open

setInputData(self, input_data)

inputda |l doly A

getMathCadReseult(self)

Math CAD®| Z 3} vlol¥ 7}A ¢

exitMathCad(result)

Math CAD £ &

genSleeveDgnReport(self) 8 B8y AZH ANA FA
W 2ArEy A8 2E S & tholo 19l @ oo]F Al~®l F CADS 39
dE Z2a3 FE olHES HeEstr] Hs HFHY 54 dEy
A9Ss &3 Fa57] AT BE
SharedMem (objec)

__init__(self) il F3F Open

getMessage(self) HAAZS A4 = ot

sendMessage(self, cmd_msg) WA RS CADel A&

closeSharedMem ((self) T oHEy @

A4 DB taEdoe] e Sds toloj oyl ¢ ad= g sds A

VirtualListCtrl (wx.ListCtrl)

_init__(self, parent, dataSource)

Adstd A4

DocCacheltem(self, evt)

OnGetltemText(self, item, col) EAT Ao dHolHE 7MA &
OnGetltemAttr(self, item)

OnGetltemImage(self, item)

OnltemSelected(self, evt) EAg Aol AeHASE A F
getSelectedMaterial (self) Aeg EE LAdolE 7AS
add_material(self, key, value) 27 YgrEES vhE
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W ocolART oA A e A% Fox

MtrDialog (wx.Dialog)

__init__(self, data_source, user, pwd)

getMaterial(self) MaterialS 7}4 &

print_material(self)

B A=Ede Ad HelgE 7t § spdoel 2 ve]HE Al st

rr
ta
i

DBConn (object)
__init__(self, data_source, user, pwd,

mdw=None)
Update(self, DBNname)
GetRow (self)
GetColumnHeader (self)

GetCount(self)
Getltem(self, index)
UpdateCache(self, start, end)

B dAYolg ALREI] CAD EEH Data 85 ot7] $13 XML
s

Format dlo]& AA EE&

GenXmlData (object)

__init__(self)

createRootNode(self, element) writeData(self, param, value, attr='")

appendNode(self, elem_name) writeXml(self, name)

(b) View BE Z 2~ thojo] 12

CplgWindow (wx.Frame)
__init__(self)
setNextTabFocus(self) getDSN(self, data_source, user, passwd)
setPrevTabFocus(self) createMtrDlg (self)
setCplgHighlite(self) start(self)
getSelMaterial(self) end(self)

(c) Presenter B& Zef& volojadll @ RdloA YAE HoHE 34
Hifol gaZdo] A7IAY e dHE dHolHE e A9

s o9
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Presenter (object)

__init__(self, model, view, interactor)
initView (self)

nextPage(self)

prevPage(self)

setCplg Type(self, xmcd)
setOutSIvMtr(self)

setInSlvMtr(self)

setShaftMtr(self)
getMtrElastModulus(self)

getMaterial(self)
sendMessage(self)
setUiDataToMathCad(self)
getInputData(self)
addInputData(self, label, val)
exitSharedMem ((self)
exitMathCad(self)
genSleeveDgnReport(self)

],

ol

LA e e

rr

ofN
1
o

CplgInteractor(object)

Install(self, presenter, view)
OnNextBtn(self, evt)
OnPrevBtn(self, evt)
OnTypeBtn(self, evt)
OnOutSlvMatr(self, evt)
OnInSlvMtr(self, evt)

OnShaftMtr(self, evt)
OnOkBtn(self, evt)
OnCalcBtn(self, evt)
OnCancelBbtn(self, evt)
OnExitBtn(self, evt)

(e) Design Report A4 5 %E Class Diagram :

54 Aol A% 9 HA s 2E

714 AAtE A3 E Excel?

Design Report

__init__(self)

openBook (self, file_name=None)

openSheet(self, sheet_name)

getValue(self, col, row)
setValue(self, col, row, value)

exitExcel(self)

T2

oo} o] ol 7}

7 A ZIARES 22 Vs ot

)
td
i
tlo



34 3D Rdg %W T Az

(1) BOM% RA

AA Ydate mdz wE=r SdHolx Ze= de X9, 24 FH(BOM
h

(g
=
o
®H
~

| AFoz 9

H
HE =S o, oA Wst A7 = A A Aso iAd B OAA

Fig 3.7 BOM and drawing title block

2) % LA ASFE& 24 dolgulo]x

T AdA AFH A= VA Tech ol A AF&3star e &A 2 ()4
o A olef A =g A Aol I EAA = Table 3.3 3 21, o] A4
of et A5 Z dolE Hlol A3t Fig 3.8 3% 2t}

T, zRAe AZES 5 s mE HHAIF= Table 3.4 9 2
of b AT W& tlolg ol 2stsld Fig. 3.9 ¢ 2t}

e
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Table 3.3 Material property for coupling

VA TECH GmbH (S5¢) MZ CH &l 2 TH
AN g2
F=3
HEA 2MEF | st=22ac | amzuc |opg | HEAA 2ME=
(N/m?) | (N/m?) | (%)
=c/2 | DIN 17200 | 42CrMo4 | 5.96E-4 | 7.35E-4 14 |KS D 3711 | SCM440
4.98-4 -
24 | DIN 2391/2 | St 52 | 3.793E-4 23 |KS D 3517 | STKM19A
6.292E-4
=®iXl | DIN 1693 | GGG-60 | 3.793E-4 | 6.0E-4 - KS D 4302 | GCD 60

El Microsoft Access

PIEE EIE W E0 AH0) 43ER EFM 2

EE9H)  Adobe POFIE)

N R A AP RN NN - A Y- Y
B PROPERTY : HIOIS

DUCT.EL [POISSIONS.RA] DENSITY | YOUNG_MODULUS
g o 0 2110000
o o 0 :
30 03 enq
30 03 enq
| 03

D0 B2OIARUD) M2 DS | % [ 2 5 &

HH I DR 221004 M EDIE 2rs )
1 HOoiE ORS AL AFSSHH BIDIS 2HSD)
= 27 I CIOIEIS Y=5HH BI0IE 2rsD)

{.
HOIEIAE 2]

MWLM

Fig. 3.8 Table of material database for coupling
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Table 3.4 Safety factor for application loads

A R=s2ote 8
S22 HEl
2 ¥ st 25t 28 X236t = S35t
ey O IAE B2
oA
SZD| A8 OAE BOX
cz2 Hx
S ! 4 ZHIolo A =oy Al
H or= o DX == =
mizl] Packeting J1 Xl
&I 2H, gEl 2.00~2.50 2.25~2.50 2.50~2.75
Chls mAgAd 2.25~2.50 2.50~2.75 2.75~3.00
SIS OIAEANA 2.75~3.00 3.00 ~3.25 3.25~4.00

: HIoI=1

= M2E) HHE ) R MA0) d3EE =D
‘j‘:”{_) Adobe ;

m‘,s:%
-'ﬂ*lhﬂ lljl?l

AW

2 sl e o s o
Fa

[¥ | poOwer const_load | med_load | hww_load
[ motor, turbine | 2.00-2.50 2 752,50 2 50-2.75
¢ multi piston eng 2,25-2.5 2. h0-2,7h 2, 1h-3.0
3 single piston en 2 75-3.0 3.0-3.25 3.25-4.0

[£

1A HH 0

Hli': (4] < | T L] ®H:3

HOEAE 27 MLRA

Fig 3.9 DB table of safety factor for application loads

3383 34480 #domA st AA o HolEuols AAS} Z2aS
MEe FEFAL, a9 35N = FHAUAA A= 7eATozA
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o HYA AZFHL F2 EYRIFY ZAAPe] o]&H don, A

D1 d1/02 d2/03 d3 D1 di/D2 d2/D3 d3

Fig. 3.10 Sleeve type coupling Fig. 3.11 Flange type coupling

1 = &4

102> SHP > 60

714, SHP : &= [kW], »: =9 &9 34 [rpm] ot

(2) dAATE ndg dF FA Q% TFF OAtolY HEUH
Py = CopX /P35 + Py, [N/m?] (3.2)
o 71 A,
Cor : Table 3.3 1A FolA &= AT
Py i E2 AP Astel Wad WEAY
Py i 39 A9g A5t Baw 454
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21 a DAL [N/m “] (3.3)
F
g = /J/ﬂ._l]);_l/ [N/mZ] (34)
T,: 2 @AM FoAAE A Ag=Ed =2
poo EREAS
Fr: & 2 B3HE FolAE Zady F39
__60X60<EHP _
EHP: &% % [kW], V:Aure] %4 [knot], t:33 HaASF
(3) A @9 F5F @ Atoldl BRI 7F ds= vy Z2oh o o] W &
d2 O 7 453 4 O A2 T3
d, \? dy \?
1+(—2j 1+(—3)
5y = 2% 5 D) \B) Lo ) (3.6)
CE (3
Dy 3
o 71 A,
Cp: 9433 B4 Q% 3= @Atolo =9 7F=(mounting clearance)
E : e AF
(4) 2471 ALY 0y 7F Y58 A @2 WA dy o @2 974 Dy7b 5 dsHA
Hol 28 u 9453 S8 OF 9F3 Y Q9 HE49e v

casy
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8T i
T(k:)—zzxw(y11 Y [N/m 2]
o] 714,

k= d1/ Dl7 dz, D2, d37 D3O] E]—

rot

[e)
$¥ o

rr

TH

AF, 2

N
Ory (D%_dg) [ /m]
Oy = OrH
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(3.13)

(3.14)

(3.15)

(3.16)
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Ur(dz): -5 Ur(Dg): - O'r(d3):0 (3.18)
o] 714, P& 7] (8)9 2 (311)e]lar, P, &= 7] (2)9 2] (3.2)0]t}.

(i) A3 ¢ o, [N/m?]

D, 2
— | +1
2P, d
Ut(Dl)_ D 21 ) o, (d)) = P, - 2
Y iy %
d d
2
2P, Pl{[%j—kl}
Ut(Dz): DV . 8
& R
(dJ -
2 2
ri(2] - en(E)
o,(dy) = 2 PRy 2 (3.19)
[z
2
2 2
B 5
0,(Dy) = — P> 2 , o(dy) = — 2P, 32
DY, DY
3 dy
(15) 449 [N/m?)
A7) (el BT AATE S8 BT $He e R
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(3.20)

+ 7 (k)

Ut(k)_UTH

01,2(k) =

2 2 2
T(k)}-i-{ar(k)_"l(k)}} (3.21)

{01(k)_02(k)}2+ {UQ(k)_U

O:] 7] /\1, k= dl; Dp dz; -DQ; dg; Ds O]J—i,

oy (k)

o]
5

H =
53T

(+,-) ¢}

21, 2+

=
=

)

)

)

il

Ny
ojn
N

NE

)

;)

D.

OroB = or(

16T, d,
(D= dp )’

’ Tip =

)

167, Dy
™ (D — dy

ToB =

(3.22)

)

AF,
(D — d

O (d3) , OT1H

0,5=0, 0p= 0y (D3 ), 04iB

oy
i

Aot i = 2

o 7] A1,

w7 5k

=

(3.23)

0,= 0+ Oy

A (15)9] 4 (3.20) % A (3.21) ¥ 2t}

)
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(2) delolx =4 [Fig 4.2 (A), (B)]
AEH AAE st7] HalA AZFH AAe Zod dHolHEs @3 AT
Al A kel izl Wggk 5o 7, A folstAl & Favk du. o
g olE &2 CAD System® API(Application Programming Interface)ol] 2] 3f
3ol A 7we AMAELS Math CADOA A AW 7t FESo o
AFES Aoz 3D B Fge| nke
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(A) Skeleton model without dimensions

(B) Skeleton model with dimensions

Fig. 4.1 Skeleton model
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SLEEVE TYPE HYDRAULIC PRESSED COUPLING

C AXIAL_THREAD_DIST

(A) For sleeve type

FLANGE TYPE HYDRAULIC PRESSED COUPLING

SECTION B-B

(B) For flange type

Fig. 4.2 Layout drawings
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dojobs EWE A5e) Welsh wahi Aol ol thu wAwse] g
Al

Hb# ™ o] gkEo°] 3D

H Parameters

File Edit Pararneters Tools Show
Look In
& o
Filter By | All >3 &
Marme Type Walue Designate  Access Source Restrict|
=03 Feal Number 65, 000000 Ll ﬁlﬁ\Full ... User-Defl,,,
=04 Feal Number 243,000000 El ﬁlﬁ\Full o Wser-Defi,,,
w01 Feal Mumber 150, 000000 | lﬂl_ﬁ-\FuII oo User-Defi,,,
¥02 Fieal Number 150, 000000 B @lﬁ-FuII .. User-Defl,,,
W03 Feal Number 128, 000000 B @lﬁ\FuII oo User-Defi,,,
w11 Feal Mumber 112, 905000 Ll @lﬁ\FuII ioo User-Deti;,,
¥z Fieal Number 110, 000000 B @lﬁ\Full .o User-Defi,,,
W13 Feal Number 3, 000000 | @lﬁ\FuII v User-Defi;,,
=1 Feal Number 263, 000000 'l @lﬁ\FuII ... User-Defl,,,
x13 Feal Number 22, 000000 El @lﬁ\FuII o Wser-Defl,,,
¥21 Feal Mumber 150, 000000 Ll @lﬁ-\FuII oo User-Defi,,,
¥z Feal Number 118, 000000 = @lﬁ-FuII .. User-Defl,,,
ey S i SRR 130 AnnnAn — & _con Ve Fad e
< B L | >
(+][=]  (Properies... | ]
[ Ok ] [ Reset ][ Cancel |

Fig. 4.3 Model parameter for flange type

(3) A4 BR

Az A AEAd] LR AFALE XMLHY FHw B5ojn ¥
Pro/E APl =2 1alo] A Adol g %4 7k 5 BAAS, vF, 44 mwe
AR W7 T BOMol AF WA gEa Ade] wmyd mue
o] 7} 8ttt

9 22 ERE, A EAES] 4

LA

olf
ol

v

’

4.2 AE7 Atol A (sizing)

(1) AZY 29 Aold ¢ 98 7% 2724 0 99 3% 425
£ Ag9ss] 4% 3% A/sss duseng 4% Be



2 A Bu. meps dEger Y Ee Einner sleeve)?] &2 AT A H ol
F7EE A s, 712 AA AEAA dole fem AEY Wl - A4S
Aot AE Aol &) AETForM HAV T fG4A olFo] 2 F U=F
sttt S5 F 21709 9 ¥ Datavt 28 AW AE HE =Fola VHE F7F

F 14719 4= WA AAVE 7bestA sk th.(Table 4.1)

Table 4.1 Input parameter for coupling design

HS Uy H= ZRo% H
1 AA ZUHER e X
2 OFM H == e X
3 DIZHY EgEE 2e X
4 EQJXLEE st selE orEgs Ze X
5 OFE Al = e X
6 Outer sleeve SEtE A+ e X
7 Inner sleeve ZELE J| 4 e X
8 D28 AIZE SESHHS 2e X
9 D28 5 &E 2e X
10 =55 UWZ e X
11 Quter sleeve 2/& H AU 2ol KA Jts 0
12 Outer sleeve LA H AU 2ol KA Jts 0
13 Inner sleeve 2/ & FHGHH Hbt 0
14 Inner sleeve L& = =8 W& 0
15 Inner sleeve2t AFZEALOIQ| 2t Z2e X
16 AEQ TS H| 2 X
17 HEE HOIH & Ze X
18 Inner sleeve & SN H O 2o JIA 0
19 Inner sleeve® = At01S] =2 0| H A 2o &= 0
20 HEY HE 2& H A Ol A= 0
21 HEE HE W& H A Ol A= 0
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(2) AZYy T2 AZEY HEHZo| 4l

2 7,
V=
fndgzkapz;m’?
o 7] A,
T zgd9y Hy E=a
oL EEAS
b L EIAATE AT AVSHR 97 FEH4Y

N% (200 4 (210 9] o WA

(3) <4 = U3

AEF dusdBe] WAL AAZES A 2

di=d

[l

AN, 0 AUSHAL WA, i AFZE 97

(4) A<= B 9H
0]

v &glH e 9 = AFZE 97 x 1.25

%, AFZE 979 125% FEoR BE,

[kl

(5) €8 B ¥ T

_38_

t}

(2
o

=
:{o



Dy = 71T A7 208

(9) 7] (8)ol A 3 o S A 83l outer sleeve Y73 FL A=

[A] "[2] Interference Deformation Calculations”?] 2] 2.5 Z4-H
D #< A=

D, - Outer sleeve W7, = Inner sleeve 974 2t}

Quidon AARAI A S/WE AA Ager] AAE A 9Y Fue
Haz s Aol Fas
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4.3 AA Ass AHE
Fig. 44 e AL A3 BaA
Fig. 4.5 A&7 3D 24
Fig. 4.6 ZAAY 7129 =H=d
Fig. 4.7 ZWAY AEY outer sleeve A2 EH
Fig. 4.8 ZWAY AEZH inner sleeve A2 =M
Fig. 4.9 ZAXY AZY YE AzEd
Fig. 4.10 TAAY A A=A A=Y
Fig. 4.11 (A) 8B d 729 34 =Hed
Fig. 4.11 (B) By AEY 33d 2HudRd
Fig. 4.12 Zg1ry 712y Y=
Fig. 4.13 =288 7 Z9 outer sleeve A A%
Fig. 4.14 Z2 B3y AFH inner sleeve A% %=
Fig. 4.15 ZgBd AZ8 HE AZE
Fig. 4.16 8By AZY =g ARE
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DESIGN

REPORT

Customer . Customer Designed Date © | 2007-12-18
Designed By T.G Jang
1 AIZE E3
[Tm [ so00 | Nm  [9.18367 | kaf mm
o E=2dy =4
[Fr [12762E] M 13023 | Kgf
5 722 T8 e 1
= 222 HEUY Pz 1. 1E+08 M/ me 1 1E+07 | kgf/me
HEE 2 v FA2s] HERH P1 8. 4E+07 I me 8647969 | Kof/mf
=4 2= A | 0.008 mm 0 mm
ZH={nterference fit) 523 | B.5E-0% mm 0 mm
Dt 2 FEUY P11 | 1. 1E+07 I/ 1110765 | Kof/mi
FEUHY Pour| 2. 7E+D7 I/ munf 2T36406 | Kgf/me
&2 2| mEH Four| 153308 KM 16643.8 kgf
D2 2 WA ssL | 4. TEE-0R rm 4. 7RE-05 mm
4 HEH 258 =9
2% =28
1, 2= g|Be] oEH =9 3.9E+07 | N/m#
2, 2F selBs HHEEH =5 —-GE+07 I o
3 EJE 2 whiia= ol HEEH R H HUEY 1.7E+07 | Nt
HE &2l2
4, LHE 2|82 v =5 3.8E+07 | N/wf
5 W= Sclgs| Higme| ghgursr =2 9.BE+07 I/ mnf
B, E32 2H Ylists 2lse/2 vEEH Hu=H 1.8E+07 | Neme
7ootEsalHe| HE T e =Y 8.8E+07 I/ mnf
g MZadlge HESF FH 2 ZE Y BTE+07 | N/m#
APEE
9, AFZEZ| HHEH o2 =3 1, 1E+08 I/ ik
10, APZES| 2H R F2f 23 2.2E+08 [/ mnf
11, AfE HIZHH2| BI2EEF =4 11E+08 | Neme
12, ESFEYE Dl WMllst= AJZE HiEHS| FHEEH 1.3E+08 | Nemt
13, ENAER B WHlst= HUEH 406243 [
14, APZES| HHEHS| 25 2Y 2. BE+08 [/ mnf

Fig 4.4 Result of design calculation
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Fig. 4.5 Flange type hydraulically pressed coupling
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ig. 4.8 Detail drawing for flange type sleeve
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Fig. 4.11 Sleeve type coupling 3D model
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[ A. "DSKS-XXX” Type ] ( £33 #A

i

ol

SLEEVE TYPE COUPLING CUSTOMER= 4

DESIGNED_DATE=1
DESIGNED_BY=1

[1]. Initial data

1.1 Engine power per shaft, kW
Propeller power per shaft, kW

Propeller shaft speed, rpm

1.2 shaft diameter, m

d=a
1.3 Tme engine maximum torque, Nm Tme Tme=1
1.4. Maximum coupling DSK S transmitting torque, Nm Tmax Tmax=4
1.5 Propeller thrust, N Pt

Pt =1
1.6 Safity coefficient Sci= L Sc=1

Tme
1.7 Friction coefficient f =4
1.8 Number m=23142
1.9 Elasticity modulus of outer sleeve, Pa Eod Eosl =1
1.10 Elasticity modulus of inner sleeve, Pa Eid Eisl =1
1.11 Elasticity modulus of the shaft, Pa Esh Esh=1
1.12 Outside diameter of outer sleeve, m D D=1
1.13 Outside diameter of hollow shaft, m. d d=s
1.14 Inside diameter of hollow shaft, m dhin dhin =+
1.15 Gap between shaft and inner sleeve, m A A :=ramda A =1
1.16 Poisson ratio for steel [ W i=mu =1
1.17 Taper factor for conic surfaces k k=q
1.18 Average outside diameter of the inner sleeve, m disa disa=a
1.19 Inside diameter of the outer sleeve, m Doin Doin=1
1.20 Inside diameter of inner sleeve, m dii:=d
1.21 Thickness of the inner sleeve wall in the middle, m A= disa - d A =1
delta::A2

1.22 Contact length of inside cylindrical surface of the outer sleeve, m L L=1L
1.23 Outside diameter of the nut, m Dnuto Dnuto =1u
1.24 Inside diameter of the nut, m dnuti dnuti =
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[2]. Interference deformation calculations

2.1 Contact pressure on outside surface of the inner sleeve to transfer Tmax
. Tmax
pisok := 24—

o
Il rdisa’ preoe=1

2.2 Contact pressure on the shaft surface to transfer torque
Tmax
pk ;= 20——— pk=1u
fmE’

2.3 Contact pressure on outer surface of inner sleeve to delete gap between sleeve and shaft

2EidA A
soh = pisch =
d2
2.4 Summary pressure on outside surface of inner sleeve
piSk :=pisok + pisch Bk = 1

2.5 Size coefficient for coupling (sleeves and shafts)

(2 <
1+(dh|n) 1+(DOII"I\
. Doin) CZ;:&

c (ﬂj ) - (Doin?

+
. cl=q

Doin \ D) 2=

2.6 Summary interference fit under pressure to transfer torque

5= <L+ 2 \misca

t delta:=o
2.7 Drive-up length
o+ A
s:=
s=a
80

2.8 Drive up force

N k
Fdrf .-nl]DomEnSld]lEﬁE + 0.0365) Fdrf = 4
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2.9. Drive up pressure.

Fdrf (4

pairf := pdrf =

n&Dnuto2 - dnuti 2)

2.10 Outside diameter expansion of the outer sleeve.

Doin
iSO nEl%

()] e

delta_eod :=AeoD

AeoD =
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[3]. Stress Calculations
3.1 Outer Sleeve
3.1.1 Circumference stresses on the inside surface of outer sleeve .
. \2
1+ [ Boim)
\ D)

otDi ;= pisk

Doin |
1- D otDi =3

sgma_tDi :=cotDi

3.1.2 Circumference stresses on the outside surface of outer sleeve surface.

otD := _ Aok
( D2 ~ \1 otD =1
\disa® ) sigma_tD :=atD

3.1.3 Shear stresses on inner surface of outer sleeve from torque

. 5.093TmaxXIDoin
e ol =1

p* - dii*
tawv_tDi :=Ttol
3.2 Inner Sleeve

3.2.1 Circumference stresses on the outer surface of the inner sleeve

. \2
l+d|_sa
D

atiso 1= ——— 2 misk
disa\?
(%)
D

3.2.2 Radial stresses on the outer surface of the inner sleeve

atiso =1

Sigma._dso :=0ociso

oriso :=pisk ariso =a

sigma riso :=ariso

3.2.3 Shear stresses on outer surface of inner sleeve from torque
. 5.093Tmaxdisa
o = — o =1
p*-d*
taw_tio:=Tttio

3.2.4 Equivalent stresses of outer surface of the inner sleeve

oeqii ::\/oriso2 + crciso2 — arisoldciso + 3ﬁiti02 oegi =
sigma_ejii := cegi
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3.2.5. Circumference stresses on the inner surface of the inner sleeve

dii)®
D

1+
o)
(d_

ocisi := acisi =

)
j sigma_cisi := ocisi

3.3 Shaft

3.3.1. Circumference stresses on the outside surface of the shaft.

NE
- (gnin?

\d ) sigma_cd := ocd
3.3.2 Circumference stresses on the inside surface of the shaft

L _ ( dhin 3 ochi =1
d )

sigma_chi := ochi

ocd := I])k ocd =1

ochi :=

3.3.3 Radial stresses on the shaft outer surface

pk = orho :=pk

3.3.4. Shear stresses on the shaft outer surface because of torque transferring

5.093Tmaxd

tsh =
d* - dnin® '

tsh :=
taw_sh :=Ttsh
3.3.5 Shaft stresses from thrust

oPt := il _
nlo?-anin?)  OP="

sigma_Pt := oPt

3.3.6. Equivalent stresses of outside surface of the shaf

oegho ::\/cfrho2 + ccd2 - orholocd + 3[Ish 2 gegho =1

sigma_egho
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[ B. "DSKF-XXX” Type ] ( Z39X3 #A

i

oY

FLANGE TYPE COUPLING CUSTOMER=

DESIGNED_DATE=1
[1].Initial data: DESIGNED_BY=1

11 Engine power per shaft, KW

1.2 shaft diameter, m d=1
1.3 Tme engine maximum torque, Nm Tme Tme=a
1.4 Maximum coupling DSKF- transmitting torque, Nm  Tmax Tmax=s
4
Pt:=2.610

1.5 Propeller thrust, N pt Pt = 2.6 104
1.6 Safity coefficient sc:= h _

Tme Sc=a
1.7 Friction coefficient f fze
1.8 Number m=3.142
1.9 Elasticity modulus of outer sleeve, Pa  Eqod Eos =4
1.10 Elasticity modulus of inner sleeve, Pa Eid Eisl = s
1.11 Elasticity modulus of the shaft, Pa Esh Esh =1
1.12 Outside diameter of outer sleeve, m D D=1
1.13 Outside diameter of hollow shaft, m. d d=1
1.14 Inside diameter of hollow shaft, m dhin dhin =
1.15 Gap between shaft and inner sleeve, m A A :=ramda A=1
1.16 Poisson ratio for steel u W= mu =1
1.17 Taper factor for conic surfaces  k k=1y
1.18 Average outside diameter of the inner sleeve, m disa dsa=1
1.19 Inside diameter of the outer sleeve, m Doin Doin=1
1.20 Inside diameter of inner sleeve, m dii :=d dii =1

. . . . disa-d
1.21 Thickness of the inner sleeve wall in the middle, m A := 5 A =1
ddta:=A
1.22 Contact length of inside cylindrical surface of the outer sleeve, m L L=1L
1.23 Outside diameter of the nut, m Dnuto Dnuto =1
1.24 Inside diameter of the nut, m dnuti .
dnuti =
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[2] Interference Deformation Calculations

2.1 Contact pressure on outside surface of the inner sleeve to transfer Tmax

pisok := ZETm—aX .
2 pisok =u
f L [disa

2.2 Contact pressure on the shaft surface to transfer torque
T
pk:=2 a_max pk =1
L. e
2.3 Contact pressure on outer surface of inner sleeve to delete gap between sleeve and shaft
oh = 2EiSA A
P pisoh =1
d
2.4 Summary pressure on outside surface of inner sleeve
piSk := pisok + pisoh piSk=1
2.5. Size coefficient for coupling (sleeves and shafts)
. \2
1+ dhin Doin P
Doin s
—_—— - e D
(2 N e Sa— |1
1- dhin Doin 5
Doin s (T) c2=1u

2.5.1 - F Size coefficient for coupling (sleeves and shafts)

cl:= cl=a

. 2
1+ (—;hm':) 1+ (DoinFj2
oinl —
—_— - DF =
clF: ) 5 COF = fu clF =1
dhin . 2
1-| —— 1- DoinF C2F =
DoinF _DF

2.6 Summary interference fit under pressure to transfer torque

cl c2
3:=| =— + — |k
(Eosl Esh)m’ &=

2.6.1 - F Summary interference fit under pressure to transfer torque

clF c2F
& = — + — |[pkid
(Eosl Eshjm &F =

O&FF :=0.153F + 0.893 t_delta:= &FF
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2.7 - F Drive-up length

FF+A
s =—— =
1
80 sF:=s .

2.8 Drive up force

Fdrf .—nl]DoijMSleEéE + 0.0365) Fdrf =

2.9 Drive up pressure

rf4
pdrf = Fd

”&Dntﬁoz - dnuti 2) parf =u

2.10 Outside diameter expansion of the outer sleeve

Zm’iSkEIDoind:%]
AeoD =
i 2 AeoD =1
EosI1 - Doin
D ddta eod :=AecD
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[3]. Stress Calculations

3.1 Outer Sleeve

3.1.1 Circumference stresses on the inside surface of outer sleeve .

. \2
1-(%) otDi =1

sigma_tDi := otDi

3.1.2 Circumference stresses on the outside surface of outer sleeve surface.

APk
2 otD =
L
disa®

otD :=

sigma_tD :=cotD

3.1.3 Shear stresses on inner surface of outer sleeve from torque

. 5.093TmaxDDoin
mo =

Toi =1
p*=dii*
tav_tDi :=Tttoi

3.2 Inner Sleeve

3.2.1. Circumference stresses on the outer surface of the inner sleeve

. 2
14 (dlsa)
D .
ISk OCisO =1

(%)
D sigma._Ciso := 0Ciso

aciso ;=

3.2.2 Radial stresses on the outer surface of the inner sleeve

oriso :=pisSk ariso =1
sigma._riso :=oriso

3.2.3 Shear stresses on outer surface of inner sleeve from torque
. 5.093Tmaxdisa
Ttio :=—4 7 tio =4

D -d
taw_tio :=Ttio

3.2.4 Equivalent stresses of outer surface of the inner sleeve

" .2 .2 . . .2
oeqii :=\/0r|so + ociso” - arisoldciso + 3[itio .
oeqii =

sigma_egii := oeqii
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3.2.5 Circumference stresses on the inner surface of the inner sleeve

L[4

acisi :=ﬁmk ocis =1

N2
D sigma_ds := acisi
3.3 Shaft

3.3.1. Circumference stresses on the outside surface of the shaft.

N2
4 [ 90in)
ocd :=ﬂmk ocd =
dhin\?
()
d sigma_cd := ocd

3.3.2 Circumference stresses on the inside surface of the shaft
2[pk

1_(dhinj2 ochi =1
d

ochi :=

sigma._chi := achi

3.3.3 Radial stresses on the shaft outer surface

pk=u orho :=pk

3.3.4 Shear stresses on the shaft outer surface because of torque transferring

5.093Tmaxd
Sh i =— =h =
d* - dhin®
tav_sh :=1sh
3.3.5 Shaft stresses from thrust
Pt
oft =
oft =
Tr(d2 - dhinz) !
sigma_Pt :=oPt

3.3.6 Equivalent stresses of outside surface of the shaf

oegho :=\/crrho2 + crcd2 - orholdcd + 3dsh 2 gegho =1

sigma_egho := cegho
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