1 4:./.7 s/ ‘gy s ) ASlaalf

Kingdom of Saudi Arabia ¥
= 4] -
KING SAUD UNIVERSITY g ! Lpres dlef) <eal
4 3 (saled] Candlf 5olac
Deanship of Scientific Research %) .;; A _u.&“// LS Cigas S 4

Q'b

4,
College of Engineering Research Center 120 “ewr>

sl a8

h)@ﬁ\hﬁ.@.“eué uaéwd\m@&b.ﬂ K U‘LALSM‘?“H‘JU"‘:'J'“&M‘
@)@ﬁ\mug_“?u& ?.\L.uuﬁ‘guu”‘.: LM\QML,J$?MY\303$JM\UPLJ\
G5 Jlay £ 00 v MJM\@UAAS\ \J@.u \Y ¢ duaal) 3aa

(AalS Yo ooV o L) Giagl) (adla

. &AQS‘ m o

AiSan Agie 35y JshaY Lealadiul ISY gl (e A Liaaall £ 321 el e sane Lpunia alai dadlia aaiad
sl () sSila sale 5 labea Y (e Al & 5580 gl JSTD (o AU G gaal) oy nall Slagd) Gaasy o (S
e ol aa 8 Cgoall o2 (o o lSHy Gamall s Jals Lglae 300 ) ae Lgale (0 lSH &) gria ala 335 A
Lalas = yial) 13 w25 paill e dlle dn 3 o 3liud s dimaa yhalie Lgaloai 3kl 038 (15 2a2YL Ly sacaill
pading Apas clubia o alaill aaiag s Ja) e alaall gl sslalinal) Jlaall il & 4085 e aainy Lasiie
iy s el G Lela 3 Lea V) o sall uleall Gl Y1 A Ll il il 5 oosdaliieall ) il glia 4
el (and

- m‘@i o

GV 5 ) Cilelia Loy 138 5 A gaaad) Ly yal) ASLeall 8 deliaall (5 € dsanly sy 0 Led cpaladl)
(-..L‘.d\m.acb\m} M\}@.\.\u\)u\ds.\}c\‘)a_}.u‘}a_\_\s.uﬂ}a_\a_\nuhﬂum}aﬁ‘dﬁ}u}ncuﬂa.d\
JAJH\)AJMMY\ua:ujcub\.@;‘i\&_\.}uuc})»a_\}_\;j\dsww}ugd\)u@\uh)ﬂ\um&c
\M?M:!}M\QMMJMUAJSML;)}JJ\&J_H&\ )L\.HIJLAA L@.ldl;c_\}hdha‘).\ﬁ)kml.@@_uﬁ\JLd\
Lol e CRSSIAE el e Uapes Ll g 5 )

Seduand) calaal o

L)AA}‘&L\\-A}IAA‘““A.Ae‘\.“‘m\_.l‘:AJL‘M‘dw‘ﬁ‘ﬁﬁ#ﬁpchﬂ&uﬁ&)tjw‘ﬂqw
(Gan 5 amall il

P “ . O/

- Gl dagla %

- bl Jlsall 1 5al Ay sula Aadat e oLy puslalinal) enl) e slie e 40885 e aing alLai el g oren
C"Lu?\m‘ uA_a.d\uJul\Mg_\)_\cwu‘ﬁe&ﬂ\e‘m\_é‘ﬂm\;}\&H@me&qc_\mﬂew\\ML.U
adu.a.uy‘\_g_\s.n.q u_d\ Sleliall @_..4)4 Cq\_\.ﬂ\ d...aﬂ\ ‘:J\ LSJ}‘ u_\l\ d.n\)d\ M\)Jj J:\S;_\) eLL:.J\ @mwwhﬂ‘

o Uil 138 oy
: g p i) Calyl) ad g

i) aldl) (e ladga g Ay jal) ARl o gudaa adhy ol Le (adle of Sy ¥ sAd2a00




College of Engineering Research Center

@JM/ ‘gy‘):.// ASlaalf

Kingdom of Saudi Arabia » Ii
3] j[[ f 7
KING SAUD UNIVERSITY g j U o // , ::
:,.A.LL’ Cuanlf 50
Deanship of Scientific Research % ; L ” .
a,%b\;w;:g)i 4"""""6‘, 4.:.& gy JSJ.A

Please, fill this page if the research proposal is submitted in English.

Research Title:

Development of Magnetic-Field Maps Imaging System for Metal Inspection

Summary: (150 — 200 words)

< Research Problem:

Integrity of various engineering systems is based on keeping their metallic parts constituent free of
defects. Metal failure can occur due to flaws related to corrosion or fatigue cracks. Defects are
generally hidden, and detection becomes difficult with increase of defect depth. Techniques such as
radiography can be used to detect such deep cracks. These techniques however are associated with
health hazards and require high levels of training. This proposal suggests the introduction of an
advanced technique based on magnetic field mapping to image the interior of the metal. The system is
based on newly introduced magnetoresistive sensors. These sensors have proven successful in
advanced industries of hard disk storage, and could play tremendous role in metal inspection.

«  Research Significance:

Metals have considerable importance for industry in Saudi Arabia. This includes industries of
automotives, machinery, oil, and natural gas. Functions of these systems depend on the integrity of
metallic parts. Various aspects can affect metals and reduce their life span, including corrosion and
fatigue cracks. Some systems such as gas pipelines are associated with high levels of hazards with any
failure and routine inspection is mandatory to assure the integrity of such systems. This proposal
presents a simple and reliable system for metal inspection.

< Research Objectives:

This project is aimed at building a prototype for imaging magnetic field maps, using magnetoresistive
sensors. The proposed setup includes a computer based scanning system to test various metal
specimens with defects that vary in size and depth.

< Research Methodology:

A system based on magnetoresistive elements will be designed and built in the lab based on computational
analysis of the magnetic field maps. Measurement results are used to optimize the system design.
Sensitivity of the developed system will be analyzed and reported. Industrial applications which could
benefit of the system will be presented in the final report.




