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* The rotating speed of a work piece and the feed rate of a tool are
measured in controlling machining operations.

* Displacements and speeds (both angular and translatory) at joints

(revolute and prismatic) of robotic manipulators in controlling
manipulator trajectory.

* In high-speed ground transit vehicles, acceleration and jerk
measurements can be used for active suspension control

www.mech.ubc.ca



S 3> 55 031wl gl 3 F IGT S y gunw

o yguins £95 ()l 5l (22l )l

 Angular speed in the control of rotating machinery, such as

turbines, pumps, compressors, motors, and generators in power-
generating plants.

* Proximity sensors and accelerometers are the two most common
types of measuring devices used in machine protection systems
for condition monitoring, fault detection, diagnostic, and on-line
(often real-time) control of large and complex machinery.

* Displacement measurements are used for valve control in process
applications, plate thickness in steel rolling mills.
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Rc is the total resistance V,or
of the potentiometer coil
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Load Resistance Ratio R, /R¢ Loading Nonlinearity Error (e)
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Resistivity=(resistance)x(cross-section area)/(length).

www.mech.ubc.ca



Mechatronics- An Integrated Approach, D silva

Jle J>

01 100%=0.16% Obols)) dpmlone
1t x 20

100/0.16=625 turms

Potentiometer circumference=mx10=625xd

d=0.5 mm.

-5
4 x10™ XD X 625 =50 » D=1.25 cm
7(0.05/2)*




Resistive
Element

/

Slider
Arm Load% \

Rc s the total resistance L X
of the potentiometer coil

Mechatronics- An Integrated Approach, D silva

15555 2 4k 5 Ll o 096 2yl
Tmf B Tﬂ TG Tcr

=+
R.—Rs Ry R

1’F.q,- = l’ﬂ Vv Vv

o (4]

— +
1-6/6__ 6/6__ R /R

[

By () O N Be /R )

| (R Re+(6/60ae) (6160



oo gund By

0315 3 S S G131 s 5
’;mx ng‘QLs?}FJw)JJnﬁ'oA;A:OwJ:AMb&MLo

ol o (6,8 o1l

g Av,
A
S . 5‘1‘0 (S> CJ‘:- BE




few laa

b dlasD 353 o b oloulr ade s olijH bl sl 5L ye S35 YV
.(Mqég&

(ot 3a) a5 ool 5 9 9) 5,05 3 5 9 YU uilS 3 (sla (5,8 o3l 318l V7

355 last Eoly Ll 5 on 40085 e Sy 5 Ol ek V)

.u\rs,tfu,mo,w.u\sgg;‘,,,aug,:g‘,gu;mﬁ;g; v

.&»\OTO:‘,{&{‘A, “,‘....'..-'3345.1:-.51.4:64.3:).\”&2‘,}}5) 4

355 OT CadS 3l Loy il 5 (oo gy e 13 (S Al 9 s 53,30 V7

www.mech.ubc.ca



o guuily

w50 oS s v

315 05,8 Sy 55 4 L5 s 18T 271 53 &S ST e el 1y oYU g 5 S Y

www.mech.ubc.ca



S99 o gmwily

S5 o3l (11 okiza) (653l 51 eslizul sl & (5558 p55Ke S Sl 6o e gl
S5 g 6 5 o8 Caslie WY & s (g5 058l ST r oslinal plomle
S

S S Gale o) 6 b s pe o) g 3 45 okl ail (gl osle I (555 Cuaglin 4Y
g or o 3 gdoun (S S Cnglin b gl osle 4 95 3Ly Sy g )3

Resistive S Light
Layer 10“[1?1 e51§t11- ¢ Spot
R) ayer (R)

Supply

Output
1', - 5

1’-0

—— Measurand x —= Conductive

- I -  Layer

www.mech.ubc.ca



S8 s gy

Resistive e Light
LﬂYeI‘ 10toresistive SpOt
(R) Layer (R)

Supply AT =

Measurand x —= Conductive
< I - Layer

:Rc <K R a"&‘ﬁ"’b‘uﬁb‘j@

Vo 1

v c
ref LR n 1]

ref

www.mech.ubc.ca



gt LS gl (s >

S Sy Jeol cpl plal ST e 8 Sabline s S Wl fool sl 5 b K o]
Oldes 45" 358 o W SL > OT 53 05,8 13 e swbline Olise ¢S5 s bl &S

LS o Cillins ad gl Olkeo L OT 1 Jolo sl

Secondary . . =
Coil (e W) @ b 95 WIL sy S )
| 0 |
ek i s = L_Shjiw} -y

mi’-‘;ﬁm o312 ST b sl Ko ¥

'tef



gt LS gl (s >

P v 9 : Jolize I sla K
Sty slowl Ceb ad &= e 03 AC W5 ¢S o
Coil
00000000 SWy oSl 358 (oo 4 g e 03 WS
«— Core o & okd WL Ol 4y (Soy )5
uu :
i e 0T (6,8 o31bl & o 3,05 4 g6
e g0 oo O 3 i Sol 5 b gs 4 ol

Sosle sla K s RVDT LVDT A5l _publiie JLo e 0953 ubliins 3 o3l 5 5o =)
Jolaze Ll
Resolver, Synchro-transformer A4S Jf, S e e e ei, Y Y



gt LS gl (s >

Linear Variable Differential Transformer (LVDT):

Vo

Primary
(M(e)asurement) Coll

Insulating

Form /
\h‘ou oud{ uud
ooooUonuUnn ﬁ_’ Core
:

\MW

7 N\
S§00ndafy Secondary
Coil Segment ¢ Vief O Coil Segment




gt LS gl (s >

Linear Variable Differential Transformer (LVDT):

[ Thickness
Monitoring

' Multipoint
ﬂ Contour Monitoring

Measurement
of Taper

Agricultural Runout
Research Measurement




i g

Linear Variable Differential Transformer (LVDT):
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