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Abstract

This engineer project aims to study and design a load cell using finite ABAQUS which is
used for deformation analysis, at the beginning; the desirable load cell was designed. This study
conducted 2 types of load cell. The first one, using brass, however the analysis revealed as the
uninstall able strain gauges according to its location. Furthermore, the brass has lower yield paint
and the first type used the fatigue of the strain gauge for design criteria. Therefore, the layout
design of the new load cells with a new concept from Dr.Hirakawa by Changing materials into a
stainless using strain level together with the limit strain of the strain gauges and the yield paint of

strain steel as the design criteria.

The results of the analysis can be applied find the maximum stress for a position in the
installation of stain gauges. In this study was designed using the force as the Terms of the
following 3kN, SkN, 7.5kN, 10kN, 15kN and 20kN. The 5kN was truly made in this study
together with its equipment for load cells design guideline. Either more as less weight that weight

mentioned above.

The relationship between weight, when was increased until reach 4kN and voltage reveal
as the linear relationship. Even if the weight, which was decreased until it reach zero still has the
linear relationship. The coefficients (r’) was 0.9997, indicating the high accuracy of this load cell.

The condusion is this design load cells are reliable and accurate.
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_ R3 )
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y V. - SgP(1+V)VS
2 ld 2AE (2.19)
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J a J 2 o 1T a3 {
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P C Ebh? (2.32)
1 J dg@‘ [ 1 Y o
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{VO ] ) SgSf
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Create Model Database
3 With Standard/Explicit Model

4 with CFD Model

[~} OpenDatabase &, Run Script

g Stert Tutorial

Abaqus/CARE
Recet s 6.11

1 D:/Model3mm.cae

2 D:/Model/Smm20kn. cae

3 D:/Model/Amm20kn. cae

4 D:/Work LoadcellSmm SkN.cae
5 Fi/.../Ex Abaqus/EXL.cae
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517 4.2 Parts
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Continue.

: e D

Name:  Part-1

Modeling Space

© 3D @ 2D Planar () Axisymmetric

Type Options
© Deformable
©) Discrete rigid

- None available
© Analytical rigid
© Eulerian

Base Feature

Shape Type

© Shell | Revolution
© Wire Swieep

) Point

Approximate size: | 200

[ Cancel |

gﬂ‘ﬁ 4.3 Create Parts



45

¥ v G A4 A 9 v 2 A o d'
3) fl)'lﬂuuﬂ'lﬂ'ﬁﬁﬁ']\igﬂlﬂualﬁﬁﬂllﬂﬂluﬂuvlﬂll]"m']llﬁgﬂgﬂﬂﬁlﬂu@lalugﬂﬂ 3.11ua2

A <3 Y U g Y dy Y A
LN@'J']ﬂlﬁifﬂﬂlﬁﬂﬂ‘]JﬁJ Esc 9310UUNA Doneuaﬂ‘ﬂﬁ!,m’immﬁmwumwﬂlumﬂlﬁm’mmm

[ v
NUIUDINIDY N (Depth) Glﬁla@ﬂﬂ'ﬂuﬁu’]ﬂ’]uﬂ’]ﬁu@gﬂﬁ 3.11 91hUUNA OK
Module:[JPat 7| Moget[FMogers [ pax[T [

Model
£ Model Database
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% End Cendition
[z Materials Type:  Blind
& Calibrations
20
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F7 History Output Requests [Z] Includle draft, angle: |0
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2 Interactions
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#{ Contact Controls
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{E Connector Sections
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Py Amplitudes
[ Loads
L BCs

[ Predefined Fields

Note: Twist and draft cannot be specified together.

Remeshing Rules o
P T Fill out the Edit Base Extrusion dialog 5 simu

3191 4.4 Edit Depths
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& Msh Constraints

PUMASEWATT

[3¢] select a plane for the extruded cut - Sketch Origin: Auto-Caleulate |+ 2 simuLin

317 4.5 Parts 3D

3 1)1 4.6 Create cut : Extrude

5) AenIdIBgINIzIMIIzazidenveUaz Iaeld Create Line : Connect

4 < 2
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= s Parts ) <)
& Part-1
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by sets {
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B Composite Layups, [54
8 Engineering Featul =
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@# Part-2
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& Calibrations =
% Sections
@ Profiles A2
@48 Assembly X
o Steps (1)
B2 Field Output Requests
Bo History Output Requests
|45 Time Points
B» ALE Adaptive Mesh Cons
L Interactions -

@ i '

4=/ [X] select the entities to delete. Scope: | Any {+/ [Dene 25 simuLia
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@MU Type L1az1aon Through All 1AM UNA OK
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28 Models 1) 2 7
Model-1 & .
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® Skins, I 2
P Stingers ] -
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= N (=) [X] Fill out the Edit Cut Extrusion dialog 2S simuLia

§ Extrude direction: ¥

Options

Note: Twist and draft cannot be specified together.

A nev nodel database has been created
The model “Model-1" has been created

51/ 4.9 End Condition
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A nev model database has been created
The model "Model-1" has been created
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11) ﬂlumumllﬂga@ﬂ Materials 3MNHUINWNATUFIIUDINDAANLTIVICHYI LN Edit
a1

9
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317 4.16 1Y Materials
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ar b Matenal o Faly

Name: Material-1

Description: - - 2

Material Behaviors

General Mechanical  Thermal  Other i
Elasti I
Tyve otopc F |

[7] Use temperature-dependent data

Number of field variables: 0

Modulitime scale (for viscoelasticity): |Long-tem 3]

| ] No compression

[] No tensien
Data
Young's Poisson’s
Maodulus Ratio
by 97000000000 024

517 4.17 ¥914 Edit Materials
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) Part-2
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5% Steps (1)
B Field Output Requests
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1 Contact Controls
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«J] Constraints
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@ F Fields
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[ Loads
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gﬂﬁ 4.33 Job Manager

Name Model Type Status
Job-2 Model-1 Full Analysis  Completed Data Check|

Continue
Jiomwu
b Kill
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51 4.34 marlszunanadiso
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9
4.4ﬂﬂ!’sTﬂJiJmm%iﬂﬁ@ﬂ@ﬁ’dl@liulﬂﬂ(Strain Gauge)
A 9 .
4.4.1M51290 1F AT UINIStrain Gauge

A 9 . g’; A o o A o R =K 7 A o ~
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1) ﬂmﬁaﬂﬂgﬂmmumﬂ (Strain gauge)

Gauge series

F General purpose
Stress concentration use
Chain gauge CCFXX,
CCFYX

UF General purpose

WF Waterproof construction

PF Polyester foil gauge

P Polyester wire gauge

FLM / WFLM | Metal-backing strain gauge
MF Magnetic field use
PM/PMF Polyester mold strain gauge
YEF/ YF / YUF | Post-yield foil gauge

PMFLS / SSM | For asphalt use

LF Low elastic modulus

PFLW / PLW | For wood long term use

GF For plastic material use

UBF / BF For composite material use
CEF Wide range temperature use
CF Cryogenic temperature use
QF / ZF High temperautre use

SFA Stress measurement

AW Weldable capsulated gauge
BTM Bolt axial strain measurement
BTMP Bolt axial force measurement
DD One-side gauge

FAC Crack detection

TF Temperature measurement

A A Y] .
A1519% 4.6M151000 1¥d1ATUN(Strain gauge)
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MAMIN 42 AATUNI(Strain gauge) N 1911 1115 I uauin lulianuadusudou

o A A 2 o q YA .
ll1ﬂ‘L!ﬂLLE‘]$3J§"Iﬂ”l‘l/ll,1’ilﬂ$ﬁ1ﬁ]\ﬁﬂﬂ1’imﬂﬂ"ljﬂﬁl@]iulﬂi] (Straln gauge) “F” GluﬂTi‘Vlﬂﬁ@ll

v Y Y
2) maaenlFanudiumulasTswan ldvimsanuiasail I8 ldanudiunivnuy

A 4
WNTFIUAD 120 Toriw

Y
3) M3tden Compensation material o149 17 mszNamuadoylunquil

Compensation material ppm/C (*3)

3 Composite material 17 Stainless steel/Copper alloy
Ceramic (SisNs) 2.6—3.3 SUS 304 16.2
CFRP 3 —5 SUS 310 15.8
5 Composite material SUS 316 16.0
Ceramic (SiC) 4.6 SUS 321 16.7
CFRP 3\~5 Copper 16.7
8 Composite material Beryllium copper 16.6
Glass 7.9 Brass 16.7
Titanium 8.9 Bronze 17.0
Titanium alloy(Ti-6Al-4V) 8.8 Constantan 14.9
11 Mild steel (ferritic) 23 Aluminium
Mild steel (0.1-0.2C) 11.8 Aluminium 234
Hard steel (0.4-0.5C) 11.2 Aluminium 2024-T4  23.0
Cast iron 10.5 Lead and its alloy 29.0
Hastelloy-276 11.2 Gypsum 25.0
Inconel 600 13.3 Polyimide 20—30
Inconel 750 12.1 28 Magnesium alloy 27.0
Monel 13.5 50 Plastics
SUS 630(17-4PH) 10.8 Epoxy 45~65
SUS 631(17-7PH) 10.6 70 Plastics
Concrete 7—13 Acrylics 70
ABS 74
Polyacetal (POM) 80
Polycarbonate (PC) 66—70
Polystyrene (PS) 60—80

A15190 4.7m3 Lﬁ’f]ﬂcl%}Compensation material
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Lead wires pre-attached

002LE | Paralleled polyimide lead wire of 2cm long
005SLE | Paralleled polyimide lead wire of 5cm long

iL Paralleled vinyl lead wire of 1m long
3L Paralleled vinyl lead wire of 3m long
5L Paralleled vinyl lead wire of 5m long

3LT 3-wire paralleled vinyl lead wire of 3m long
5LT 3-wire paralleled vinyl lead wire of 5m long

A13197 4.8M3180NANVINIVBUTUAIN
asy a g’z
4.42 35N IAANTNTULND (Strain gauge)
A o ] d‘ Y a g’/ 4
1) IRNAULHUINADINITAAGINATULND (Strain gauge)
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2) Tsunsunouiigmes NI MAX (National Instrument)
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Measurement & Automation Explorer
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oo 3.2 7 NATIONAL
©1999-2013 National Instruments. Al rights reserved. INSTRUMENTS
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Multifunction Data Acquisition (DAQ)A081AIS (Hard ware) ¥unilanaominy
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5) 10504183 (1% Marshall Machine Tunisnaaow)

519 4.63 Marshall Machine
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