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Hedefler ITU

v' Kritik noktalarin sonlu elemanlar analizleri ile
tesbiti

v’ Statik yUk testleri

v Testlerden elde edilen sonuclar ile bilgisayar
ortaminda ortaya c¢ikan sonuclarin
karsilastiriimasi

v Sonlu elemanlar analizlerinden elde edilen
verilerin guvenilirligi
v Veri isleme asmasinda kullanilan edilen yéntem

v Jib kren testlerinde, strain gage uygulamalarinda
karsilasilan sorunlar

v" Acik deniz petrol platformlari
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Giris

v’ Transport makinalari

v Kaldirma ve tasima makinalari
v Vinc / Kren

v’ Pedestal

v Ayak

v Vinc kolu (Boom)

v Acik deniz petrol platformu

Sekil 1. Acik deniz petrol platformu jib kreni
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llgili Standartlar I

v Comite” Europe ‘en de Normalisation (CEN)
*EN12644-1: 2001 “Cranes - Information for use and testing
- Part 1: Instructions, Part 2: Marking

v The Federation Europeen de la Manutention (FEM)
*Rules for the Design of Hoisting Appliances

v American Petroleum Institute (API)
*Specification for Offshore Pedestal Mounted Cranes (Spec 2.)

v Society of Automotive Engineers (SAE J987)

v 1SO / TSE / EN
*TS EN 12999, Krenler - Yukleyici Krenler
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Bilgisayar Destekli Tasarim iT{

v CAD / BDT
v Kren_1 Platform 2

v Kren_2 Platform
196

v St 52

Sekil 2. Kren_1 ve Kren_2'nin BDT modeli.
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Sonlu Elemanlar Analizi ITU
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Sekil 3. Ornek sonlu elemanlar analizi (ving kolu)
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Sekil 4. SEM ile kritik nokta tespiti

Nominal calisma yukl 16 ton 32 m
SAE J987 standardi: Nominal Yuk x 1,33 =
21,280 ton
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Deney Kosullarn ve Kurulum it{'

v’ Referans
olcumler

v’ Sinyallerin
kontrolu

Sekil 5. Referans dlcim duzenegi
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Deney Kosullar ve Kurulum it{

M-Coat F

Vishay Micro-Measurements

A ___ A
VISHAY

Protective Coating

FEATURES
= Excellent for outdocr applications

= Mo cure required

= Versatile

DESCRIPTION
Kit of selacted materials easily applied in various combina- tunnels, bridges, reinforcement bars in concrate structures,
tions. Provides snvironmental and mechanical protection. heavy machinery, ships, aircraft, motor vehicles, and pres-
Particularly well-suited to fisld applications where condi- sure vessals.
tions are not ideal. Typical applications include pipelines,

CHARACTERISTICS
Cure Requirements: Shelf Life:
Mo mixing or curing required. 1 year at +75°F [+24°C].

Operating Temperature Range:
Short Term: —70° to +250°F [-55° to +120°C].
Long Term:-20" to +175°F [-30° to +80°C].

Sekil 6. M-Coat F koruma Kkiti Sekil 7. Koruma kiti uygulanmis strain gage

v Sicaklik degisimlerinden ve diger fiziksel etkilerden koruma
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SAE J987 ve Deney Basamaklamy

v Society of Automotive Engineers J987: 1967 -> 1994 -> 2003
Tanimlar ve formuller

Birim Sekil Degisimi (Strain): e=AL/L,

Gerilme (Stress): ©

Elastiklik Modulu (Modulus of Elasticity,): E=c/¢

Akma Dayanimi (Yield Point): ©,

Referans Testi Durumu (Initial Reference Test Condition): V..

Olu Agirlik Testi Durumu (Dead Load Stress Condition): V,

Ol Agirlik Testi Durumu Gerilimi (Dead Load Stress): Vios™ Vier > Obos
¥' Calisma Testi Durumu (Working Load Stress Condition): V.,

X N X X X X

¥ Calisma Testi Durumu Gerilimi (Working Load Stress): Vg -V

bos > Gyiik

¥ En Blyuk Gerilim (Resultant Stress): O,

a

o)
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v" Gerilim Testi Kriteri (Stress Criteria): n >
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SAE J987 ve Deney Basamaklar ITU

Basamaklar

v’ Kritik noktalarin tespiti
v’ Strain gagelerin yapistiriimasi ve

koruma kiti uygulamasi

v Sinyal kontrolleri ve referans

-

Sekil 9. Strain gage yapistiriimasi

v" Test moduna gecis

v' Konumlama
v OlU agirhk testi Sinyal

/
v' Calisma durumu testi toplama

Sekil 8. Test yukul

ISTANBUL TEKNIK UNIVERSITES{

rlardir Cagdas



Deney Duzenegi / EKipmanlari @

Strain gage A% v GF = 2,125+%0,5
Dons Sekmeleri__ Boy  Dons Sekmeleri o 3 2,120£%0,5
o

v Vyiik Vbo§ 2,095+%0,5

,\ - r V B V v R = 3501%0,6 ohm
 Izgara g g v
AxV Vg = 10V
Sekil 10. Sematik strain gage gosterimi ¢= r
GF(1+2%xV))

4
Sekil 11. Yapistirilmis strain gage Sekil 12. C2A-06-062LW-350 Strain gage
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Gug¢ kaynag
AC Elektrik

AC/DC
Dénasthriaca

Laptop
Bilgisayar

Sekil 13. Prosig P8048.

Prosig P8048
Gug Kaynagi
AC/DC veya Pil

Mekanik
sekil degistirme
(uzanim)

USB

Dijital Sinyal

Strain Gauge

P8000
PROSIG
DAC / ADC

-~
Analog Sinyal

Sekil 14. Deney dlzenegi sematik gosterim.
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Deney Duzenegi / EKipmanlari ve _
Yazilimlar

Prosig P8048 - DATS

0 |s|@] mela] Ela (=] o | |x] olaelar]celo] ool = I
[rore | oo [ shunt | coprei [omueia] _cioies | _ores |

Sample Rate (5000 || Samples/SecondiChanne! Internal Cooling Fan | &lways On hd ﬂ / Kb p r U t U ru
Acguistion Length G0 21 Seconds Start Mode |Immediate j / . .
! ) .. (F10) | Reguired Disk Space G I rl S VO |taJ I

Bric 1fi ion Bricl / G f kt AL
Quarter-Bridoe (3500hm) 10,000 % 1000,000000 m*olths + 0,00000 % Mone miolthy a g e a 0 r u
Guarter-Bridge (3500hm) 10,000 v 1000,000000 m'altsd + 0,00000 + Mone mivoltthd
Guarter-Bridge (3500hm) 10,000 v 1000,000000 m'olth + 0,00000 v Mone mi it .
Guarter-Bridge (3500hm) 10,000 v 1000,000000 m* ot + 0,00000 Mone mi ot

nfa na 1000,000000 molth + 000000 % Mone molthy .
nfa nia 1000,000000 mb/ ot + 0,00000 % Mone miolthy
nfa nia 1000,000000 m'oltf + 0,00000 % Mone miotthy .
nfa nia 1000,000000 maltf + 0,00000 % Mone miolthy
nfa nia 1000,000000 mb ot + 0,00000 % Mone miolthy
nfa nia 1000,000000 mb/ ot + 0,00000 % Mone miolthy
nfa nia 1000,000000 m*oltf + 0,00000 % Mone miotthy
nfa nfa 1000,000000 mi ol + 0,00000 % Mone oty
nfa nia 1000,000000 maltf + 0,00000 % Mone miolthy
nfa na 1000,000000 molth + 000000 % Mone molthy
nfa nia 1000,000000 mb/ ot + 0,00000 % Mone miolthy
nfa nia 1000,000000 m'oltf + 0,00000 % Mone miotthy
nia nis nis + nia nia nia
nia nia nia + nia nia nia
nia nia nia + nia nés nés
nia nia nia + nfa niz nfa
< >
I
[ Copy Mode Sigrals Condditioning | Tranzducer | Trigjgering | Tacha | Azzoc Var |

Usze ARM to arm the acquisition system | | | | |

_(F10) NEW FILE

if Jul

: ) - DIGITAL FILTERS ON
Sekil 15. DATS programinda kanal 6zelliklerinin tanimlanmasi
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Deney Duzenegi

Prosig P8048 - DATS

Name Minimum -0,00630 v
ID Mean -0,00625 v

Maximum -0,00620

_'J Dynamic RMS
i i L) |

B HE k2 F=2dla

b
Display Units {\:'D!ts A\

Display Type [Tlme Series Snapshot __‘_'_]

Fle Edit Settings Wiew Labels Analysis Data Workzone ShowAs Took Window Help

Eld RS =2

Status

| &= | [PEDESTAL SG

/ EKipmanlari -

Sekil 16. DATS programinda olcum,
kayit ve sonuc¢ goruntuleme

[ 0SEVLUL2012_noload3.dac {PEDESTAL_3G}
| B A5 e A D R

=1y Kitaphiklar

= Lin Log dB
B[] Belgeler | =

B ¢

Lo o ]

o Mizik

--H Resimler

H videa

i A Tom Sawryer

#-{M Bilgisayar

0 €l A

7[5 Denetim Masasi

- = Geri Danbgim Kutusu
adern_galigma

dhep

MALE- MY C-ELEWC OM2012

-0.0030

[ =mion [ [odios T | uey £

-]

-0.0031

PEDESTAL_SG

-0.0032

1} 20

Time [Sec]

[ Data | 833 Analysis Cursors
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Deney Duzenegi / EkKipmanlari. .

Donusum Denklemleri / Kodlar
------------- Veyuk_2_1:Veyuk_2_2:Veyuk_2_3:Veyuk_2_4]9

L)

fori=1:89

------- Vrbosref(i)={Vcbos(i)}-Veref(i))y'Vg ¥
------- Vryulaef(D) = Veyvuk(i)-Veref(i)y Ve ¥
------- Vryukbos(i)=Veyuk(1)-Vebos(i)) Ve ¥
end”

L)

Vx=[Vrbosref: Vryukref: Vryukbos].]
LIl

form=1:39

~g(m, =4 *Vixim, 1)(GF_1_ 1*{1+2*V=(m, 1)).9
~e(m, 2 =-4*V(m, 2D0(GF_1 2*(1+2*V=(im 2)))Y
~e(m 34 Vixim 3)(GEF_1_ 1*{1+2*V=(m,3)))"
~gm A= Vixim A(GEF_1 3*(1+2*Vix(im 40)).9
~a(m = Vixim SNGE_2 1*(1+2*V=im 39
~g(m (-4 Vix(m, 6))(GF_2_ 1*{1+2*Vi=(m,6)))"
~e(m, TE-4*Vixim, 7)(GF_2_ 1*{1+2*V=(m, 7))
~-a(m, 8= *Vixim B)(GF_2 2*(1+2*Vr=(m &)Y

LIl

-~ S(m, =R *e(m.)f

Ll

end?
L 1

ebosref=e{1,)q

armilrraf—ar? W

Sekil 17. MATLAB kodlari
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Sonuclar

SEM Kren 1 Kren 2 Sekil 18. Birim sekil degisimleri x10e-4
8
6 5,59
5,13

Ving Kolu Pedestal_Arka

-6,27
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Sonuclar ITU

SEM Kren 1 Kren 2 Sekil 19. Gerilmeler N/mm’

150

117

108

100

50

Ving Kolu Pedestal_Arka

-50

-100

-132

-150
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Sonuclar ITU

Deney
Cizelge 6 : Kren agirligi altinda birim sekil degisimleri ve gerilmeler (Deney).
v, \ \ %’Eﬁg Gerilme
D; ”; I_3 (¢ ) (O pENETHos )
x10 x10 %10 DENE Ybos 2
x107 N/mm*
Ving¢ Kolu -5,72 -4.211 -0,151 2,84 59,71
Kren 1f2Y% : : : : :
— |Pedestal Arka| -6,30 | -4,50 ] -0.180 3,39 71,18
Pedestal On | -11,08 | -12,72 | 0,164 -3,13 -65,74
Ving¢ Kolu -6,25 | -449]-0,176 3,31 69,60
Kren 2|Y% - - - - -
— JPedestal Arka| -3,03 | -1,43]-0,160 3.01 63,27
Pedestal On -5,33 | -7.11] 0,178 -3,36 -70,50
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Sonuclar

Deney

ITU

Cizelge 7 : Test yiki altinda birim sekil degisimleri ve gerilmeler (Deney).

Birim Sekil

. Gerilme
V. V. V. Degistirme
T g . (s ) (GDEHEY}-'&L: )
x10° %10 x10° DENEY yilk 2
o 10_4 N/mm~
Ving Kolu -6,86 -4,21 | -0,265 4,99 104,81
Kren 1f2Y% : : : : :
< Pedestal Arka| -8.33 -4,50 | -0,383 7,22 151,51
Pedestal On -8,62 | -12,72 | 0,410 -7,82 -164,26
Vin¢ Kolu -7,21 -4,49 1 -0,272 5,12 107,58
e - i - - i
en
— JPedestal Arka| -5,03 -1,43 1 -0,360 6,78 142,41
Pedestal On -3,13 -7,11 | 0,398 -7,.50 -157,57
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Sonuclar ITU

Deney

Cizelge 8 : Kren agirhgindan bagimsiz olarak test yiikiiniin etkisiyle olusan birim
sekil degisimleri ve gerilmeler (Deney).

Binm Sekil :
, , o Gerilme
Vi Vi V. Degistirme
- ! ( ( O DENE Vyiik-bos )
x10% | x10% | x10° |(EoexEvssse) .
%107 N/mm
Vin¢ Kolu -6,86 -5,721-0.114 2,15 45,07
Kr lﬁyak - - - - -
en
— |Pedestal Arka] -8,33 -6,30 | -0,203 3,82 80,28
Pedestal On -8,62 | -11.08 | 0,246 -4.69 -08.59
Vin¢ Kolu -7.21 -6,25 | -0.960 1.81 37.96
Kren 2 Avyak - - - - )
en
— |Pedestal Arka] -5,03 -3,03 | -0.200 3,77 79.09
Pedestal On -3,13 -5,33 | 0,220 -4.15 -87.13
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Sonuclar

Deney Kren 1 Sekil 20. Birim sekil degisimleri x10e-4

10.00

8.00 7,21

6.00

4,99

4.00

2.00

€ 0.00

Ving Kolu Ayak Pedestal_Arka

-2.00

-4.00

-6.00

-8.00 -7,82

-10.00
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Sonuclar ITU

Deney Kren 1 Sekil 21. Gerilmeler N/ mm?
200
150 152

105

100

50
0 0 0
O o0 :
Ving Kolu Ayak Pedestal_Arka
-50
-100
-150

-164

-200
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Sonuclar

Deney Kren 2 Sekil 22. Birim sekil degisimleri x10e-4

8.00

6,78

6.00

5,12

4.00

2.00

¢ 0.00

Ving Kolu Ayak Pedestal_Arka

-2.00

-4.00

-6.00

-8.00

N
(V)]

-10.00
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Sonuclar ITU

Deney Kren 2 Sekil 23. Gerilmeler N/mm?
200
150 142

108

100

50
0 0 0
o 0 ,
Ving Kolu Ayak Pedestal_Arka
-50
-100
-150

-158

-200
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Sonuclar ITU

Deney SEM Karsilastirma

Sekil 24. Gerilmeler (Kren agirhgi)

80

71 70

63
60

60

47

40
40

20

0

Ving Kolu Ayak Pedestal Arka P Ving Kolu
Kren_1

0

Ayak Pedestal Arka P
Kren_2

-20

-40

-60

-66
-71

-80
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Sonuclar ITU"

Deney_SEM Karsilastirma  ¢.,;| 25. Gerilmeler (Test yiikii)

200
152
150 142
105 108 108

100

50

0 0 0

Ving Kolu Ayak Pedestal_Arka P Vin¢ Kolu Ayak Pedestal_Arka P
Kren_1 Kren_2

-50
-100
-150

-164 158
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Sonuclar ITU

Sekil 26. Gerilmeler (Kren agirhigindan bagimsiz test yuku)
150

100

O
i)
{o]
i

50 4445

Ving Kolu Ayak Pedestal_Arka
Kren_1

Ving Kolu Ayak Pedestal _Arka P

Kren_2

-50

-87

-100 -95

-99 =95

-150
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Sonuclar

Deney Kren_ 1 Kren 2

Cizelge 13 : Akma dayanimi ile en biiyilik gerilmelerin oranlari.

o, (N/mm°) O g (N/mm?) n
Ving Kolu 104,81 3,34

Kren 1 Ayak - ;
— |Pedestal Arka 151,51 2,31
Pedestal On 350 -164,26 2,13
Ving Kolu 107,58 3.25

Kren 22y ' -
" “Ipedestal Arka 142,41 2,46
Pedestal On -157.57 2.22
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Sekil 27. Kren_2_Ayak strain gage (hasarh)
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