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LAMPIRAN 1

Contoh data yang diperoleh dari simulasi COMSOL34 MULTIPHYSICS

% Coordinates

0.0 243.16252
1.0E-6 -266.71298
2.0E-6 1281.3728
3.0E-6 -4178.7983
4.0E-6 6695.465
5.0E-6 -3900.5056
6.0E-6 -1643.714
7.0E-6 3164.3442
8.0E-6 -1519.9358
9.0E-6 319.76202
1.0E-5 -102.75486
1.0E-04 4.1820493

% Elements (lines)
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LAMPIRAN 2
Program pembentukan citra pada MATLAB

clear all; % fungsi untuk membersihkan data pada workspace dari
% program yang telah dijalankan sebelumnya
cle; % fungsi untuk membersihkan data pada command window dari
% program yang dijalankan sebelumnya
%% untuk membuka file data
n=1:70;
file_n=load('name_file_n.ixt); % fungsi untuk membuka data hasil
% simulasi COMSOL34 MULTIPHYSICS
file_n(:,1)=[]; % fungsi untuk mereduksi data pada posisi X, karena
% data yang ingin diambil hanya data amplitudo sinyal
%% memberikan penguatan
A0=1; % konstanta pengali
x=[1:2001]; % waktu yang kisarannya disesuaikan dengan waktu
% pada simulasi COMSOL.34 MULTIPHYSICS
alfa=9.75e-03; % nilai alfa bergantung kepada operator bergantung
% kepada tiap sinyal yang muncul.
P=(A0.*(1-exp(-alfa.*x)))*(1e04); % fungsi penguatan sinyal
%% membentuk matriks citra
matriks_image=[file_1 file 2 file_3 ... ... ... ... file_n];
% mereduksi sinyal transmisi.
% sinyal transmisi.dari hasil simulasi comsol dapat direduksi dengan memperkirakan sinyal
transmisi % berada pada posisi x = 0:i dimana nilai i untuk semua sinyal sama karena sinyal
transmisi yang
% diberikan oleh transducer-untuk semua posisi sama karena frekuensinya sama selanjutnya
reduksi
% juga dilakukan untuk menghilangkan data elemen dari hasil Comsol nilai elemen dihilangkan
karena % nilai elemen hanya digunakan sebagai pemberitahuan jumlah data yang diambil per
satuan waktu.
% untuk mengetahui nilai akhir pemunculan citra dapat dilihat nilai akhir dari elemen. Untuk
semua
% sinyal nilai elemen ini sama karena waktu pemancaran gelombang ultrasonik untuk tiap proses
% scanning sama. untuk simulasi pada tugas akhir ini nilai i bernilai 110 dan m bernilai 1001. ini
% karena jumlah data yang diperoleh untuk tiap sinyal adalah 1001 data. sedangkan untuk nilai
% matriks y semua nilai y yang diperoleh dari simulasi COMSOL digunakan karena nilai
% y menandakan amplitudo dari setiap nilai echo yang muncul.

i=131; % nilai akhir dari data sinyal yang ditransmisikan, dapat dilihat dari data sinyal
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m = 1001; % jumlah data sinyal yang dihasilkan
A=matriks_image((i+1):m,1:end); % matriks baru setelah mereduksi sinyal
figure 9% fungsi ini untuk membuka kanvas citra
imagesc(A) % fungsi untuk menampilkan citra dari matriks yang telah dihasilkan dari
pengabungan
% semua data dari hasil COMSOL

colormap(gray) % fungsi untuk menghasi

dengan warna gray scale
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LAMPIRAN 3

Spesifikasi transducer PT900 Ultrasonic Thickness Gauge Specifications yang

digunakan :

Measurement Range : 1.0mm to 200.00 mm in carbon steel This is
dependent upon the transducer used and the
material measured.

Resolution :+ (0.5%H +0.1) mm

Velocity : 1000 — 9999 m/s

Diameter :1lcm

Panjang :8cm

Temperature Range : -20°C- +50°C

Weight : 509
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LAMPIRAN 4

Dual Element Transducers

A dual elemant transducer consists of teo crystal zlements housed
in the same case, separated by an acoustic barrier. One element
transmits longitudinal waves, and the other slement acts as a
recaiver

For information on transducers for MG2 and 37 Series thickness
gages, see pages 18-20,

Advantages

* Improves near surface resolution

Eliminates delay line multiples for high temperature
applications

Couples well on rough or curved surfaces

Reducss direct back-scattering noise in coarse grainsd or

scattering materials Two angled elerments create a Vshaped scund path in the
+ Combinss penstration capabilities of a lower frequency singls test material. This pseude-focus enhances resolution in the
element ransducer with the near surface resolution capahilitiss e cal

ot a higher frequancy single elemant transduzer
* Can bs contoured to conform to curved parts

Applications Flush Case Dual Cables

* Remaining wall thicknsss measursment mhmm

* Comosiondsrosion monitoring BChAD-316-5F Dual BANC o Microdot®

+ Weld overay and cladding bond/dishond inspection LI CMD-216-5F Diial Large LEMO® 1 to Microdof®

Dretection of poresity, inclusions, cracks, and lamirations in
castings and fargings

Crack detection in bolts or other cylindrical abjects

* Maximum tempsrature capability is 8007 F (425° C) for 5.0
MHz and below, 280° F (1757 ) for 7.5 8Hz and 10 MHz.
Fecommended duty cycle for surface temperatures from
2007 F (207 C) to BO0° F (4257 C) s ten seconds maximum
contact fallowead by a minimurm of @ns minuts air cooling
{does nat apply to fMiniature Tip Dual §

LCMD-316-5F Dual Small LEROR 00 1o Microdar®

DHCTO2-RM

Flush Case Duals

+ hdatal wsar ring extends ransducer life

+ \Wear indicator references when transducer face nesds
resurfacing

* Knurled, 203 stainless steel caze

BCMD-316-5F

DHGT11-RM

* Replacsable cablz design special dual cables with strain relief
availakle)

Composite Element Flush Case Duals

i Transducer Part Mumber
CHCFOG-RAA

1.0 050 13 DUHC 703 -Ri
- 050 12 DV HC 7OE-Rii
' 0.25 3 D'HC7RS-Rii
. 050 13 DY HC 7oa-Rii
' 0.25 & DUHCF11-Ri

10 0.25 3 DHCF13-Ri ,-"d

na T !
4 e

0.26" Eemaml skze 0.5 Bemenk Slze
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Spesifikasi Osiloskop Tektronix TDS 2024

Features:

60 MHz, 100 MHz and 200 MHz
Bandwidths

Sample Rates up to 2 GS/s

2 or 4 channels

2.5 k Points Record Length
Color or Monochrome LCD Display
Auto-set Menu with Waveform
Selection

Probe Check Wizard to Ensure
Correct Probe Usage
Context-Sensitive Help

Dual Time Base

Advanced Triggering

11 Automatic Measurements
Multi-language User Interface
Waveform and Setup Memories
FFT Standard on All Models

LAMPIRAN 5
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Optional RS232, GPIB and Centronics Printer Interfaces with

TDS2CMAX Module

Optional CompactFlash Memory Storage, RS232 and Centronics Printer

Interfaces with TDS2MEM Module

Only 12.75"W x 5.96"H x 4.9"D, 4.4 Ibs.

Description

The TDS1000 and TDS2000 Series digital storage oscilloscopes deliver an
unbeatable combination of superior performance, unmatched ease-of-use, and
affordability in an ultra lightweight, portable package. These new products extend
the performance and ease-of-use features in the former TDS200 Series, the
benchmark for low-cost oscilloscopes.

Affordable Digital Performance
With up to 200 MHz bandwidth and 2 GS/s maximum sample rate, no other color
digital storage oscilloscope offers as much bandwidth and sample rate for the
price. The TDS1000 and TDS2000 Series oscilloscopes provide accurate real-time
acquisition up to their full bandwidth. These instruments offer advanced
triggering, such as pulse width triggering and line-selectable video triggering, and
11 standard automatic measurements on all models. The Fast Fourier Transform
(FFT) math function allows the user to analyze, characterize and troubleshoot
circuits by viewing frequency and signal strength (standard).
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Ultra-fast Setup and Use

The simple user interface with classic, analog-style controls makes these
instruments easy to use, reducing learning time and increasing efficiency.
Innovative features such as the autoset menu, probe check wizard, context-
sensitive help menu and color LCD display (TDS2000 Series) optimize
instrument setup and operation.

Simple, Speedy Documentation and Analysis

OpenChoice® solutions deliver simple, seamless integration between the
oscilloscope and the personal computer, providing you with multiple choices to
easily document and analyze your measurement results. Choose from optional
communication modules, CompactFlash mass storage capability, OpenChoice
software or integration with third-party software.
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1. Tampilan awal

COMSOL
MULTIPHYSICS®

Tahapan Simulasi COMSOL
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LAMPIRAN 6

New | Model Library | User Models | Open | Settings|

Space dimension: 20

1 comsoL Multiphysics
1) Acoustics
153 Conwection and Diffusion
|) Electromagnetics
15 Fluid Dynamics
15) Heat Transfer
13 Structural Mecharics
1 FDE Modes
=123 Classical PDEs
"+ @ Conwetion-Diffusion Equation
# Heak Equation
‘@ Helmholtz Equation
# Laplace's Equation
‘- @ Foisson's Equation
® Schriidinger Equation
- &

Dependent variables:  |u
Application mode name: [waeq

1> <]

Classical PDEs

&u du
e,w+ d,,E+
Vi-cVu—aut+y)+
BV utau=f

Description:
The wave equation.

Element: Lagrange - Quadratic

[¥]
Mukiphysics

Mame | Expression | Value Description

b 1500000 1.826

Fe s000000 526

A (log(2])~0.5{{pbw] 1.472237

b 1(4*A"2) 1.153345213

a i 3.141553e7

to 0.5e-06 5e-7

|

[ I

[ I

= [ o< | [ caneel | [ Reny | [ rem ]
. |

4. Bentuk geometri simulasi
[ R

6. Penentuan parameter boundary condition
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Bosduet | Gogs Caffonnts | waah

| | Glabal | subdomain | Boundary | Point | Advanced

3
() Predefined mesh sizes: Cancel

%) Custom mesh size Apply

Maximum element size:
Help
Maximum element size scaling Factor; 0,15
Element growth rate: 1.2
Mssh curvaturs Factor: 0.z
Mesh curvature cutoff: 0.0001

Resolution of narrow regions: 1 |
Opkiize quality

Refinement method: |Regular [

Reset to Defaults | [ Remesh [ mesh selected /

8. Penentuan parameter solver

[ [x] e
e Sebvarces
I} | \
[} | \
[ - --.\‘ !
- v |
cotires.
| 2= |
Mkt myeetry: | Bernan | / oo N | I
T / / \ /
| S—f { | I( |
/ | \ !
/ i \ i
/ Y
\“__,_// \\‘__/ "\_’/
— ot | [ cacel | [ Apoiy |

9. Hasil tampilan_

10. Post processing, untuk menghasilkan data yang diinginkan dilakukan pada tahapan post
processing pada bagian cross-section plot parameter
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fes - Gangl e Bl Gyag) 4 el bl snuyigEL i

s Physics Mesh Solve Multiphysics  Help

BR ”E‘ A APl parameter:

2 by hmaedlp ?

Time=2.3e-6  Suface: u

Domain Plot Param;

B Gobalvaibkstion, ——

Subdomain Inkegration...
Boundary Integration. ..
Foink Evalustion. ..

Geometric Properties. .

Probe Flok Parameters...

Data Display »

ik Plots

{7 Postprocessing Mode:

o
12. Data yang dihasilkan seperti pada lampiran 1
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