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Field of the Inventio invention rel ates
to an apparatus for inspegbisstg an aircraft body and a
met hod of inspecting the aircraft body particularly
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operation. Description of the Related Art A
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Description of the Related Art

A conventional aircraft body had been mainly constituted
by metal materials consisting of duralumin, aluminum alloy and
composite material thereof. HoWever, in recent years, from a
viewpoint of economical efficiency of flight and environmental
pollution control measure or the like, CFRP (carbon fiber
reinforced plastics) material has been adopted for the purpose of
further decreasing a total weight of the aircraft body. In general,
strength properties of CFRP material per se are sufficient for the
flight performance of the aircraft. However, after the aircraft
entered into actual service, there are liable to occur various
defects such as aged deterioration, deterioration caused by
environmental condition, abnormality in adhesion between the

adjacent CFRP layers caused by material fatigue during the flying
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1 *@0002* operation or the |like. Therefore, it is

very inportant at all tines to analyze and evaluate

whet her such defects would occur or not, so that the

aircraft is required to be subjected to a periodica

I nspection (refer to patent docunment: Japanese Patent
opdpplib@abirorhd-ailde Open (Unexam ned) No. 7-76289).

However, in the prior arts, there is no suitable
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defected portions or the like, have been mainly adopted and
utilized as the inspection method.

However, these conventional inspection methods are all
inefficient method, and provide problems such that an efficiency
of the inspecting operation and inspection accuracy are low,
because there are many cases where the inspection operation
requires to trusting a skilled worker's intuition. According to
these conventional inspection methods, it has been difficult to
obtain objective inspection _data capable of analyzing and
evaluating a history of the aircraft body after entering into service
of the aircraft, thus arising a problem such that high quality of
the aircraft cannot be secured.

Further, as a conventional inspecting method, there has

been partially adopted a nondestructive inspection method in

which the aircraft body is inspected by utilizing X-ray. In the



Further, as a conventional inspecting nethod, there
has been partially adopted a nondestructive

i nspection nethod in which the aircraft body is

i nspected by utilizing X-ray. In the 2 above
nondestructive inspection. nethod using X-ray,

abboeerehdddtriuctineGespyatiba RiOM 6@ @sslg el daig however, it
structure for preventing the inspection worker from

is bl%d’égsW%@dplt&v1rd%d'a0§ﬁiiéNﬁrf%?)étruzlﬂﬁﬁ"@fwreprEbgh%mg the
has been posed probl ens that the nondestructive

méﬁé@ﬁ“otﬂ o FRE PIHo h$ Heifid 89 ol e rtS' ('ivcﬂé’tlve ray.

I'l-sized jet-englined Tairplane, e I nspect

I I
erheghe) SR R PO SR St

in§ E‘Eﬁ'o‘f?%é?hsanﬁée@'ﬁh?ﬁé@%"éJ ecltl i rr?éflcg[%%c@%? engined

countered Int prior art

o L R S P 0PI AR5 bR oy o
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con uctlng a nondestructive inspection with respect
to the aircraft body without relying on any visua
I nspection or touching-exam nation (nmani pul ation
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abw&n¥g&wﬁtﬁ@qq§sﬁg&q%tm }aﬁdprlor art and an object of

the invention is to provide an apparatus for inspecting an aircraft
body and a method of inspecting the aircraft body, which is
capable of accurately and efficiently conducting a nondestructive
inspection with respect to the aircraft body without relying on any
visual inspection or touching-examination (manipulation tést).

This and other objects can be achieved according to the
present invention by providing, in one aspect, an apparatus for
inspecting an aircraft body comprising:

an inspection vehicle traveling to every direction in a
horizontal plane;

a laser device mounted on the inspection vehicle and
configured to radiate a laser beam to an aircraft body to be
inspected and to receive a reflected laser beam from the aircraft
body;

an ultrasonic probe mounted on the inspection vehicle and



configured to radiate a |laser beamto an aircraft body
to be inspected and to receive a reflected | aser beam
fromthe aircraft body; an ultrasonic probe nounted on
the inspection vehicle and 3 configured to emit an

ultrasonic wave to the aircraft body and to receive a
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device 1is configured to display, in conbination, the

ro%?%fﬁgghic i nspection data together with positiona

dataT%btai ned fromthe. three . )
e inspection vehicle may include a magnetic sensor

which is responsive to a magnetic tape disposed on a ground.

The ultrasonic probe may include a contact type touch
sensor in a vicinity of the ultrasonic probe, the touch sensor
being configured to prevent an influence of curved surface of the
aircraft body from mixing into the ultrasonic inspection data. |

The ultrasonic probe may include a three—diménsional
sensor in a vicinity of the ultrasonic probe, and the control device
1s configured to display, in combination, the ultrasonic inspection
data together with positional data obtained from the three-
dimensional sensor.

The control device is configured to analyze and evaluate a
fatigue caused by a flight operation of the aircraft body by
comparing the obtained ultrasonic inspection data with those
obtained at proceeding time before the flight operation. The

control device may be arranged to a position apart from the



di mensi onal sensor. The control device is configured
to analyze and evaluate a fatigue caused by a flight
operation of the aircraft body by conparing the:
obtai ned ultrasonic inspection data with those
obt ai ned at proceeding tine before the flight
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an ultrasonic probe;

radiating a laser beam to the aircraft body to be inspected,
the laser beam being generated by the laser device mounted on
the inspection vehicle;

determining a position of the inspection vehicle with
respect to the aircraft body by utilizing the laser beam; and

performing an ultrasonic inspection to the aircraft body by
the ultrasonic probe mounted on the inspectioﬁ vehicle.

According to the present invention constructed as above,
there can be provided an apparatus for inspecting an aircraft
body and a method of inspecting the aircraft body, which is
capable of accurately and efficiently conducting a nondestructive
inspection with respect to the aircraft body without relying on any

visual inspection or touching-examination (manipulation test).

The nature and further characteristic features will be made



the ultrasoni c probe nmounted on the inspection
vehicle. According to the present invention
constructed as above, there can be provided an
apparatus for inspecting an aircraft body and a
nmet hod of inspecting the aircraft body, which is
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i nspection or touchi ng-exam nation (mani pul ation
test). The nature and further characteristic features
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embodiment of the present invention, in which FIG. 2A is a plan
view and FIG. 2B is a side view of the laser system.

FIG. 3 1s an elevation view showing a first example of an
inspection vehicle provided for the apparatus for inspecting the
aircraft body according to the first embodiment of the present
invention.

FIG. 4 1s an elevation view showing a second example of an
inspection vehicle provided for the apparatus for ih‘specting the
aircraft body according to the first embodiment of the present
invention.

FIG. 5 is a front view showing a probe follow-up
mechanism provided for the apparatus for inspecting the aircraft
body according to the first embodiment of the present invention.

FIG. 6 1s an explanatory view explaining a transmission of

the inspection data transmitted through wireless communication



FIG 4 is an elevation view showi ng a second exanpl e
of an inspection vehicle provided for the apparatus
for inspecting the aircraft body according to the
first enbodi ment of the present invention. FIG 5 is
a front view showing a probe follow up nechanism
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aircraft_ body according tq the present )
apparatus for inspecting an aircraft body according to the second

embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The first and second preferred embodiments of the
apparatus for inspecting an aircraft body according to the present
invention will be explained hereunder with reference to the
accompanying drawings.

[First Embodiment]

The apparatus for inspecting an aircraft body according to
the present embodiment comprises: a laser system; a hexaxial |
(six-spindled) manipulator-type robot arm holding a linear
arrayed ultrasonic probe; an elevating mechanism for vertically
transferring the robot arm; a horizontally traveling mechanism for
horizontally traveling the robot arm; and an inspection vehicle

equipped with the elevating mechanism and the horizontally

N |



invention will be explained hereunder with reference
to the acconpanying drawi ngs. [First Enbodi nent] The
apparatus for inspecting an aircraft body according to
the present enbodi nment conprises: a |aser system a
hexaxi al (six-spindl ed) mani pul ator-type robot arm
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and eval uated by cross-
under a predetermined condition of scanning defects, thereby to

output the calculation results. The calculation results are
displayed as an image data, and analyzed and evaluated by cross-
checking with another data measured at past time.

The inspection vehicle accesses to the aircraft body at a
distance of about 1 m by the action of the laser system, and then
a position of the inspection vehicle with respect to the aircraft
body is determined by the action of the laser system thereby to
set an original measuring point. After setting the original
measuring point, the ultrasonic probe is set to follow-up the
surface of the aircraft body on the basis of the three-dimensional
data of the aircraft body.

A lower portion of the inspection vehicle is provided with a
magnetic sensor. The magnetic sensor detects magnetism of a

magnetic tape provided on a ground or embedded under the



checking with another data neasured at past tine. The
i nspection vehicle accesses to the aircraft body at a
di stance of about 1 mby the action of the |aser
system and then a position of the inspection vehicle
with respect to the aircraft body is determ ned by
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contact position error of a probe shoe can be absorbed by the
action of the springs provided to a probe holder side of the
following-up mechanism.

Further, even in a case where a shape of the curbed
surface of the aircraft body is different from the aforementioned
CAD data, or in a case where the curbed surface of the aircraft
body is largely deformed and an amount of the deformation
exceeds the range of the following-up operation of the following-
up mechanism, a contact-type touch sensor provided in the
vicinity of the probe detects shape-irregularity of the surface of
the aircraft body and stops performing a wasteful inspection.

Hereunder, the first embodiment of the apparatus for
inspecting an aircraft body according to the present invention will

be described in more detail with reference to FIG. 1 to FIG. 6.



contact position error of a probe shoe can be absorbed
by the action of the springs provided to a probe

hol der side of the follow ng-up nechanism Further,
even in a case where a shape of the curbed surface of
the aircraft body is different fromthe aforenentioned
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of the _inspection vehicle 10 with respect to the
whgpteedtd f56gywhealgecach having a wheel shaft turnable at an

angle of 90 degrees with respect to the wheel shaft of the traveling
wheel, so that the inspection vehicle 10 can travel in any
directions in a horizontal plane on a ground. Further, a laser
beam acceptor 31 for receiving the laser beam 30 1s provided for a
lower portion of a hull body of the aircraft body 1.

FIG. 2A 1s a plan view showing the laser system, while FIG.
2B i1s a side view of the laser system. The laser system is
configured so that a laser beam radiating device 32 provided on a
level adjusting mechanism 33 radiates a laser beam 30. The
radiated laser beam 30 is received by the laser beam receiver 31
and the radiated laser beam30 is reflected at the laser beam
receiver 31. The reflected laser beam is again received by the
laser device 32. The received laser beam as optical signal is

converted into an electronic signal at an communication converter

10



i nspection vehicle 10 adopts a structure conpri sing
traveling wheels and free wheels each having a whee
shaft turnable at an angle of 90 degrees with respect
to the wheel shaft of the traveling wheel, so that

t he i nspection vehicle 10 can travel in any
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bogii e 11 is provided with: traveling wheels 41; a
w $o0t Aot oF uzgheor ady inp mer tper tieoavef ithg hbeée sl 4is provided

with elevation guide 47 so as to extend vertically. An elevation
bracket 46 is attached to the elevation guide 47 by means of an
elevation shaft, not shown, and a servo motor 45. A horizontally
traveling mechanism 20 is attached to the elevation bracket 46.

A level adjusting mechanism 33 for adjusting a level of the
laser device 32 is attached to an upper portion of the horizontally
traveling mechanism 20, while a LM (Linear Motor) guide block 21
is attached to a lower portion of the horizontally traveling
mechanism 20. Further, a rail 22 is attached to an upper portion
of the elevation bracket 46, thus enabling the bogie 11 to transfer
in horizontal direction by the action of the servo motor, not shown,
for horizontal .transferring.

Furthermore, a root portion of a six-spindled robot 12 is |

attached to an upper portion of the elevation guide 47 so as to be

11



j acki ng mechani sm 43 for changing the traveling

di rections; universal wheels 42 for freely traveling
the inspection vehicle 10 in any directions; and a
servo notor 45 for driving the universal wheels 42.
Further, an upper portion of the bogie 11 is provided

VCI‘MI&Q“ lﬁlvé\;%rgkcgg{}ﬁjgélgns& tqasto%dgxé?pﬁgvg?teiﬁg?)lrl 1dA8 to a

el evati on 'S a t ache
g e a af t t shomn
tip 8%8.p§£;8%1nntoreigx Epﬁﬁg?ﬁgn?) ?éwa{Pyv i g/t water
hani sm 20 .attached .t he el evation bracket
suRBiLity MRt i§ cesnantem & o Uif e P R4 e
of t r device 32.1s attac to_an up
port?iﬁ’ o% ekﬁ% Mot ‘%’aﬂ?%tlotnr Eeth}%énﬁé’@t?éh‘%n‘f%lde 10.
whi.l e M (Li near. Mo uide block 21 is attached
Thag iy, |t F b‘%)rpcfod’ﬁd&dt ét‘%@)ﬁ‘ib‘ﬁﬂﬁl Whichabee lgyel adjusting
chani sm 20. F rther, a rail 22 is attached to an
me 1998 88001 the taeerIdarACEoR2brREKERE 48X -siadled robot 12
?abl ng the bog |e 11 to transfer in horizontal
argitirgpty osmporh%dafcrp.narb@t tid esePyomaBe, olnbhestigwation
for horizontal transferring. Furthernore, a root
guits iR Gind 47 R- spheeped Rgbin the abovat shcheture, abability
upper portion of the elevation guide 47 so as to be
of thevigrspeelipy Hohable,! Qusiare ben guraiths oniprovode atgl ithe
provided to a tip end portion of the six-spindled
insptioparefiale 1A watremrosugpl gi nigffhosmti4essstance against
connected to the ultrasonic probe 13. FIG 4 shows a
oversdinriiged.i on of the inspection vehicle 10. That is,
there is provided a structure in which the |evel
adj usiding threshanndng@8edflaser baseemdevriovéddd andttide
si x-spi ndl ed robot 12
inspection vehicle 10, the inspection vehicle 10 is transferred to
the aircraft body 1 and a position of the inspection vehicle 10
against the aircraft body 1 is precisely determined. The laser
beam receiver 31 is disposed on a line connecting a tip end
portion and a rear portion of the aircraft body. Then, using the
laser receiver 31 and the laser device 32, a degree of
parallelization between the inspection vehicle 10 and the aircraft
body 1 is measured and calculated, whereby the position of the
inspection vehicle 10 is adjusted so that the inspection vehicle 10
and the aircraft body 1 become in parallel to each other.
A magnetic tape 48 is disposed on a line of which position
on a floor (ground) is determined so as to be in parallel with the

aircraft body 1. The magnetic tape 48 is disposed on the line by

using the laser beam as a guide. The magnetic tape 48 is

12



are firmy supported fromboth sides by neans of the
el evation guides 47a and 47b. According to the above
structure, stability of the inspection vehicle 10 can
be greatly inproved, and the inspection vehicle 10
can provide a sufficient resistance against

det@¢REHUB NI A1Gn aldsi gt deiss 60 & G i d A$Q0 BYSTi®¥pection
provi ded on the inspection vehicle 10, the inspection

vehiehé cl@, 48 igat ransigipediidn JdgiAkr shafd thef¥%rdrand in

a position of the inspection vehicle 10 against the

par &l dfikhbody dirc$aPf 8 Hely determned. The |aser
beam receiver 31 is disposed on a |line connecting a

Pyﬁf@ §%ﬁ{6\9§g§pﬂ)1%\5212%;8%}&@&8%%&:@ fifd ?{rtobe which

1l:Z)IC)d . Then, usi n e celrver aser
o §E005 0%, 9 R0EER, Byt oL InREpRR D 12
h RSB RL SALAL ST 05 ) bR 8 LR8 porion
or {RPBSFLIPBAER Ehe K SRAIaTL O HaBE¥lah B riguree
o S5PRYa BB R R RES Bl Ao o e
oo oELHE S8 By ThEaMREF RS (PR 27
on P BB b, ATt Db T A3
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mechani sm of the probe which .
configured to be turnable around the pin 18 as a fulcrum

(supporting point), thus enabling the ultrasonic probe 13 to
accurately follow-up the curved surface of the aircraft body 1.
Furthermore, water 23 is supplied through a water supplying hose
14 to a gap between a probe shoe 26 and the surface of the
aircraft body 1, so that ultrasonic wave 19 can be transmitted
with a high efficiency.

FIG. 6 is an explanatory view explaining the transmission
of the inspection data by utilizing a wireless communication
system. The ultrasonic inspection data of the aircraft body 1 is
transmitted with electric wave (radio wave) 38 by a wireless
system 39 mounted on the inspection vehicle 10, and the carried
inspection data is transmitted to a control device 35 through a
data receiving unit 37 disposed apart from the aircraft body 1.

In this connection, the transmission system may be also

13



is attached to a tip end portion of the six-spindled
robot 12. That is, a probe holder spindle 24 is
attached to a tip end portion of the robot hand 15.
The foll ow ng-up nechanismis configured to performa
foll owi ng-up operation in a vertical direction by the

coAfilgh e Phot - MmPL I NG uhdfde 19 \@ﬁ‘iICBhQ e'engllilr?enslonal
t hrough plates 27a and 27b. Furt her, e trasonl o

semepqslé 1;%&&@%%59&2% ﬁét}glafd&g'@h?aégnt%@d% M3, a

trasoni c pr configure

PO%Wln;f\)%ledﬁfé)qu Fglrpé(?h%}g e %ct%ﬁrm%gs ortd ngensmnal

us ena rasoni ¢ probe

oo QLAY et 108 AILE" IS L | bifpina doc
t
tod MO0t BhE %“Eﬁgﬂa%ﬂsﬁéeea it eath AP Ftr alegy Ly
so that ultrasonic wave 19 can be transmtted wth a
trarﬂSgIEl g‘f qyci ency. FIG 6 is an explanatory vi ew

I the transm ssi on e |nsp tion data by
&X Pl Rt ing rol 3 ReRedth it bofimaRebanneTip the

I t t f the |rcraft body 1
of %%%%?Bbéa'ﬁﬁ Bt &t (e Nidvaninale s Teey 136 A dhe

Wi rel ess st e ed on the inspection vehicle
ult{gsogHg Pﬁ@ Ea ?@&WF&%&@.% dapgnied1¢ dpAstntipadtype

. acontrol devjce 35 through a_ data receiving unit 37
mscf?%ﬂd@éldvsgéﬂe ibntRad nFRIGEPN BeBycke 1Q gamhireely travel
connection, the transm ssion system may be al so 13
on (5 iggard tar TepM Bhetaigeradt hodwhi s a huge structural
t hr ee-di mensi onal sensor is provided in the vicinity
pro@uche s9l {ahag(ﬂp(plﬁ,r@@@nlg ngndestructive inspection can be

smoothly performed with a relatively simple setting-up operation.
As shown in FIG. 3, when the laser system and the magnetic tape
48 are used as a method of determining the position of the
inspection vehicle 10, the inspection vehicle 10 can be accurately
accessed to the aircraft body 1. Further, when a plurality of
ultrasonic sensors are provided to the inspection vehicle 10, it
becomes possible to prevent the inspection vehicle 10 from being
contact or collide with the aircraft body 1.

Further, when the data transmission unit 37 for wirelessly
transmitting the ultrasonic inspection data to the control device
35 is provided, the control device 35 for analyzing and displaying
the defects can be installed to a position apart from the aircraft
body 1, so that an installation space for the control device 35 can

be saved around the aircraft body 1.
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positional data is obtained by the action of the

t hree-di nensi onal sensor and the six-spindled robot,
whereby the positional data together with the

ul trasoni c inspection data are wirel essly
transmtted. According to the present enbodi nent, due

to tRertberbhoat] dustbutierembihkeishXseRiadifd of the laser
robot 12 and the ultrasonic prove 13 nounted on the

meRRINEhigC siyBUERT, CAD YRLta IJTSPEEtd QR r¥eN b By 10ad P8 he
i nspection vehicle 10 can freely travel on the ground

fol BFWUAgG- ti perrad d1e4 A § mboglye ]in%ﬁ)e%tri‘i"lg:g?%?&@fdﬁ dan be

product, so that an ultrasonic non ructive

perBIPLEH! OFc &AM D& usHBOLY b RGEf A Y i tiﬁgﬁas%cot\}\ﬁni vehicle 10

relatively sinple setting-up operation.
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8 are used ‘as - ermning "position of

the skngneaiher MGRES enilnfde dRRSILSN) "sgegrggl(')ﬁ_iéo

can be accurately accesse |
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rovi o the ection veni

[ ' i. icle 1Q f )
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m ssi.on uni.t 37 for

n T T S TR P R reauived
ve BB IANS, ERTNERL oA My e B Pn e perform

ects lcan.be installed to a position apart fromthe

def
an gXIegely sempl ISPERGC N i nstal | ati on space for
[ 35 can e saved around the _
;Pscég’m rfglld‘& %\f_rr(fcige, when the S1nspect10n data obtained at

every stage after the flight services are recorded and filed, the
inspection data obtained at the present stage can be compared in
detail with the former inspection data, so that it becomes possible
to accurately predict and evaluate the influence of fatigue of the
aircraft body 1.

[Second Embodiment]

Next, a second embodiment of the present invention will be
explained with reference to the accompanying FIG. 7 to FIG. 9.
FIG. 7A is a plan view showing an example of an apparatus for
inspecting an aircraft body according to a second embodiment of
the present invention in which two bogies 11 and 11 are arranged
in parallel, while the laser system and the ultrasonic probe are
mounted on a horizontally transferring mechanism 40 capable of

transferring in a horizontal direction. FIG. 7B is a side view of
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Furthernore, due to the conbination structure of the

| aser neasuring system CAD data of the aircraft body
1 and the follow ng-up nmechanism the inspecting
operation can be performed even if accuracy in
position of the inspection vehicle 10 is low, thus

thd e d R& Jwppasti@n efficiency. Still further,
' V\hmg{?%/ﬂhe t hree- di nensi onal sensor is provided in t he

vi ci putryhet, tiheal hﬂﬁ%ﬁlooh%ti?dég’%e 9t1tv% mg LeFigd

signal is wrelessly transmtted non estr ctive

appASREGS 07 Gl et gThhedhyr peltt BIEY 49 é’x fed dn claim 2,
Yl ns J

portion required to ~ be particular
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S|rrp e I nspection urt er nor e,
in ?PEBE&EH% %ttﬁ 81?&3&6}?8' se¥?rt¥1 tageeaggoerrl arhea for the
I ght services are recor 4 %aRd PEf
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. , Ne odl nen
insfEdtidn <5§§%ﬁ?om%h %ﬁ%@ﬁ%@én%&é& Redagqplt body 1

IG 7 to FIG, 9.
evfRif & R ML RIAIGNAD T REns) EPBF Ui 4ppaf Hiigned only

ecting. an ai rcraft body according to a second
O HATORE OF T RATSREEEMS i AUSAER 61 AL A &h o e

ies 11 and 11 are arranged in parallel, while the
insp a?%él‘ogy%ff’%ﬁ?'é‘r?d“% & BaSBAIC 1pFEBassde  nmounted on

a horjzontally transferring nechani sm 40 capabl e of
FIG. 8 and FIG. 9 are plan views respectively showing an

example of the apparatus for inspecting an aircraft body
according to the second embodiment of the present invention in
which the apparatus comprises two or four inspection vehicles 10
each having a structure shown in FIG. 7. According to this
structure of the apparatus, the inspecting operation can be
simultaneously performed to a plurality of surface portions of the
aircraft body 1, so that an entire inspection time can be shortened
and the efficiency of the inspecting operation can be greatly
increased.

By the way, although above first and second embodiments
have been explained by taking the example comprising the
inspection vehicle 10 provided with the wheels that are movable
in any directions in a horizontal plane, it is also possible to adopt

a bogie-type inspection vehicle capable of traveling on a rail or
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transferring in a horizontal direction. FIG 7B is a
side view of 15 the apparatus shown in FIG 7A
Further, in an ultrasoni c nondestructive inspection
apparatus for inspecting the aircraft body as
specified in claim2, a plurality of inspection
tra¥&Nhel 88 e ohe gt BN tlﬁd LQa8RAANAL BEMh e 1o @P&{{Lg%@&el
with the condltlons 0 g i nspection area For e
aircraft body 1 by the actlon of the horizontally
transferring nechanism so that it becones possible
to efficiently obtain the inspection data from w der
surface range of the aircraft body 1 even if a
setting-up operation for the inspection is perforned
only once, thus being advantageous, and the
efficiency of the inspection operation can be greatly
increased. FIG 8 and FIG 9 are plan views
respectively showi ng an exanple of the apparatus for
I nspecting an aircraft body according to the second
enbodi nent of the present invention in which the
apparatus conprises two or four inspection vehicles 10
each having a structure shown in FIG 7. According to
this structure of the apparatus, the inspecting
operation can be sinultaneously perfornmed to a
plurality of surface portions of the aircraft body 1,
so that an entire inspection time can be shortened
and the efficiency of the inspecting operation can be
greatly increased. By the way, although above first
and second enbodi nents have been expl ai ned by taking
t he exanpl e conprising the



I nspection vehicle 10 provided with the wheel s that
are novable 1in any directions in a horizontal plane,
it is also possible to adopt a bogie-type inspection
vehi cl e capable of traveling on a rail or 16 track
arranged on ground in parallel wth the aircraft body

1. 17 WHAT IS CyiMEP 1S:cLAIRPERPPEE at us for

i nspecting an aircraft body conprising: an inspection
vehicle traveling to every direction in a horizontal
pl ane; a | aser device nmounted on the inspection '

1. vehi alie and, - £0n§ ifglr”i%jsﬁ@c{ﬁgé e a?r!:iagﬁr b%%%mcto?nggising:

aircraft ‘body to be 1nspected”and to recelve-a

reflgef ?qub@%‘? OIIPWHifcrlgnﬂJ&%Zhéc{oafetvegggéﬂ/re%nt&P 8| larh R

ul trasoni ¢ probe nounted on t nspect

h f A GHr Faltlg. enmit an ultrasonic wave to the aircraft
Oﬁ%y andIg 0 fteceive a reflected ultrasonic wave from

th [ ft, body; d trol devi fi dt
e AL eV TEE P S B SBEHES B L 8
{ [ [t itted f th |
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,nspecting an aircraft body according to «claiml,

bo\%ﬁerein the ultrasonic probe is provided for a tip end

portion qf a nulti-sqgndled robot arm ) _
an ultrasonic probe mounted on the inspection vehicle and

configured to emit an ultrasonic wave to the aircraft body and to
receive a reflected ultrasonic wave from the aircraft body; and

a control device configured to control the traveling of the
inspection vehicle in response to a signal transmitted from the
laser device and to display ultrasonic inspection data of the
aircraft body in response to a signal transmitted from the

ultrasonic probe.

2. The apparatus for inspecting an aircraft body according to
claim 1, wherein the ultrasonic probe is provided for a tip end

portion of a multi-spindled robot arm.

3. The apparatus for inspecting an aircraft body according to
claim 1, wherein the inspection vehicle includes a magnetic
sensor which is responsive to a magnetic tape disposed on a

ground.
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3. The apparatus for inspecting an aircraft body
according to claiml1, wherein the inspection vehicle
includes a nagnetic sensor which is responsive to a
magneti c tape disposed on a ground. 18 4. The
apparatus for inspecting an aircraft body according to
claim1l, wherein the ultrasonic probe includes a
contact type touch sensor in a vicinity of the

4. ul tr a500ia0p Ps PR s LBG 10868 ti3RNSGT a*??bf‘&ftc%%fdlygﬁ'b%@rding to
to prevent an influence of curved surface of the

claiinh CT alth &ady ftﬁemumﬁaélﬂddﬂg%mei#&hﬁéé@”é Gantact type
i nspection data. 5. The apparatus for 1nspecting an

to@Ehcﬁéﬁts,o*Poiqytgngp&ﬁ'lqitggoft'E’het‘;%?tir@s]oa'lli‘#qeﬁégib% & touch

ul trasoni ¢ probe 1 ncludes a ree- Ironal “sensor

sehBo@ H{eﬁ{.(]%ic.t&hﬁ ulrBe H}%&Z\pﬁgag{l ?Bfl'u@lqlgﬁt(mecurved surface

contro vice IS con Spl ay,

j iaon, Lt Al c .ins tion data together..
or SPEL LA pARS 1T ARATAE S RPER A O Bebtion
ree-di nensi onal sensor. 6. The apparatus for
i'nspecting an aircraft body according to claiml,
wherein the control device is configured to anal yze

and evaluate a fatigue caused by a flight operation
of t aircraft body by conparing the obtajned )
50l tr ARRAPTALHECE DT HLPBCRFRTE Ao  cUpiaPhEY according to
roceedi,ng_t.i before the flight operation. 7. The
Clagﬁlﬁa aPVJkg’fedPn}gh§p‘égttriat1b°%]r? Qir?’%ﬁaf Ch&é?a%é@rr&ieng to
claim 1, wherein the contr.ol C&g}\{/{]ce s arranged to a

IGO0 laPEREOTHib A ¥ He mHitY epBtyasafeq peobe, and the

contfol device is configured.to ) . ,
control device is configured to display, in combination, the

ultrasonic inspection data together with positional data obtained

from the three-dimensional sensor.

6. The apparatus for inspecting an aircraft body according to
claim 1, wherein the control device is configured to analyze and
evaluate a fatigue caused by a flight operation of the aircraft body
by comparing the obtained ultrasonic inspection data with those

obtained at proceeding time before the flight operation.

7. The apparatus for inspecting an aircraft body according to
claim 1, wherein the control device is arranged to a position apart
from the aircraft body, and the control device is configured to

wirelessly receive a signal transmitted from the ultrasonic probe.
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wirelessly receive a signal transmtted fromthe
ul trasonic probe. 19 8. The apparatus for inspecting
an aircraft body according to claim1, wherein a
plurality of inspection vehicles are connected to
each other by nmeans of a horizontally transferring

8. mechaiemppafdttBeroH [h 8568t P3PS AR 8 ol B5Glccording to
device are nmounted on the horizontally transférring

cld®ghpnigierdin A B‘Fﬁ?ﬁﬁt?‘fof E‘ﬁ@ggcit[]@na\ne}?i.c,rl‘érsagx}%*?:oo%nected

conprising the §Steps o preparing an 1 nspectio

to @i 1elR HeraBg! Hh 49 @fvgrﬂoﬂlicﬁffaislg? t .a%'@fel}%lja Oljgltﬁeaclhanism,

pl ane and being nounted with a evi ce an

andl Eﬁég%i’mr% rﬂk&ebrgﬁ%i thdn?}ég’lla%f’{rgdpagfggiat%reetapﬁggirﬁ&d on the

aircraft body to be inspec ) c

ener r_deyi ce. mounted on the
ho?nspe@%ﬁgng%gtgfrg?gge é?hfﬁ?ﬁﬁ“a position of the

i nspection vehicle with respect to the aircraft body

by utilizing the |aser beam and performng an

ultrasonic inspection to the aircraft bo by the .
% Uit rZ‘sc%?{éhB og 1%@&%6“&??@%%&6&&&& GFERIPAEeIng the
stezyg)s of:

preparing an inspection vehicle traveling to every direction
in a horizontal plane and being mounted with a laser device and

an ultrasonic probe;

radiating a laser beam to the aircraft body to be inspected

’

the laser beam being generated by the laser device mounted on
the inspection vehicle;

determining a position of the inspection vehicle with
respect to the aircraft body by utilizing the laser beam:; and

performing an ultrasonic inspection to the aircraft body by

the ultrasonic probe mounted on the inspection vehicle.
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