1 DESCRIPTION Title of Invention COVPOSI TE STRUCTURAL MEMBER
Technical Field [0001] The present invention relates to a
conposite structural nenber of a netal and a resin, the conposite
structural nenber being suitable for pdrts, such as housings, of

el ectrical and electronic devices. In particular, the present
invention relates to a conposite structural nenber having high
rigidity even at a small thicknesg$pddepqenrosi te structural menber
being easily attachable to a nmain body of a device or the liKke.
Background Art [0002] Hi t her Tidle afilgprentien ght r esi ns have been

commonly used as materi al I i t.S, s housings, -for
nobi l e el ectrical and eIé@?&@ﬁﬁﬁkhgéﬁggg?ﬁgfgfyE@&EPGIar phones,

| aptop conputers, and digital cameras. Resin nenbers have excell ent
desi gn properties because colors and patterns can be easily provi ded
and becadedmicgt Fisls shapes can be easily formed. [0003]

Meanwhi | 0Orizgnesiumalloys, which are light in weight and have
excel l ent"spécific strength and specific rigidity, have been studied

as material s Thpieckdntinvegtigerefes 8 Uddndsikostaicngsl meabérsofaangalsed of
magnesi um al | oys are_ mainly cast materials, (AZ91 all oys onplyigg
with t helsSHetheasomposits sryetyral member beapgsyitaRgiles patisssuchay pusndsnehr d)
pr oduced .y, R, ] e‘f&gfo ﬁ%e@ﬁc%é‘.o%g{art uldd! @ s&tffﬁ&cfklﬁgn rdlfted ﬁ&e“t
years, parts produce y subjecting sheets conposed of w ought
nmagnesi unorapbsitestruttypil ineatbebavizS highlrlgidity evenpt y smgll whitkness eheASTitgosite

i CNCRER N A M T R
magnesi UpaaldrQ¥ndcRK T esponding to AZ91 to press formng. [0004]
[0002]

Hitherto, lightweight resins have been commonly used as materials constituting
parts, such as housings, for mobile electrical and electronic devices, e.g., cellular phones,
laptop computers, and digital cameras. Resin members have excellent design properties
because colors and patterns can be easily provided and because various shapes can be
easily formed.

[0003]

Meanwhile, magnesium alloys, which are light in weight and have excellent
specific strength and specific rigidity, have been studied as materials constituting parts,
such as housings. Parts composed of magnesium alloys are mainly cast materials (AZ91
alloys complying with the American Society for Testing and Materials (ASTM) standard)
produced by a die casting method or a thixomold method. In recent years, parts produced
by subjecting sheets composed of wrought magnesium alloys, typified by AZ31 alloys
complying with the ASTM standard, to press forming have been used. PTL 1 discloses a
pressed material produced by subjecting a rolled sheet composed of a magnesium alloy
corresponding to AZ91 to press forming.

[0004]

Metal members composed of magnesium alloys and so forth have superior strength

and rigidity to resin members and thus are easily reduced in thickness. Furthermore,

metal members can be subjected to desired painting or surface finishing as described in



Met al menbers conposed of nagnesium alloys and so forth have superi or
strength and rigidity to resin nmenbers and thus are easily reduced in
t hi ckness. Furthernore, netal nenbers can be subjected to desired
painting or surface finishing as descrizbed in 2 PTL 1 to achieve
better design properties. Citation List Patent Literature [0005]

PTL 1: Japanese Unexam ned Patent Application Publication No.

2009- 120877, 194 WBkYe Héﬁer- agsﬁ%t’é%?aﬁgg_hni cal Probl em [0006]

However, in conventi ona menbers, it is difficult to
further Cadtiaelishe t hi ckness and to facilitate the attachnent of
such as mai n bodi es of devices

structurPL ngﬁgggs to target objects, ies
and ot he tﬁ%ﬁ Tl | e mai ntai ni ng high strength and rigidity. [0007]
[0005]

PTL 1: Japanese Unexamined Patent Application Publication No. 2009-120877
Summary of Invention
Technical Problem
[0006]

However, in conventional structural members, it is difficult to further reduce the
thickness and to facilitate the attachment of structural members to target objects, such as
main bodies of devices and other parts, while maintaining high strength and rigidity.
[0007]

Resin members are formed by metallic molding, such as injection molding and thus
have a high degree of flexibility in shape. Afttaching portions, such as claw portions,
bosses for bolt holes, and bosses for tapped holes, configured to attach the members to
target objects can be easily formed. Thus, resin members are easily attached to target
objects by hooking or fitting claw portions into target objects or by the use of clamping
members, such as bolts and screws. Furthermore, in resin members, locally thick portions,
such as bosses and ribs, configured to enhance strength and rigidity are easily formed.
However, in resin members, it is difficult to reduce the thickness of the entirety of each
member while maintaining high strength and rigidity.

[0008]

Meanwhile, metal members, it is difficult to form attaching portions, such as claw
portions and bolt holes, as compared with resin members. Specifically, it is difficult to
form attaching portions by a simple forming process, such as press forming. Attaching
portions can be roughly formed by, for example, die casting. However, in order to adjust
the shape, it is necessary to perform another process, such as cutting. Thus, processes for
manufacturing metal members including attaching portions lead to poor productivity and
poor yields. From this point of view, it is difficult to attach metal members to target
objects.

[0009]

Furthermore, for metal members, it is generally difficult to form bosses and ribs,



Resin nmenbers are formed by netallic nolding, such as injection
nmol di ng and thus have a high degree of flexibility in shape.
Attaching portions, such as claw portions, bosses for bolt holes, and
bosses for tapped holes, configured to3attach the nenbers to target
obj ects can be easily fornmed. Thus, resin nenbers are easily attached
to target objects by hooking or fitting claw portions into target

obj ects ofnByed Q@m‘%ﬁﬁn%e#gde?s’m'}@&w{q% bl p&m AscthAl 6&:\@(%9 {15 ES¥Rish

Furthernmore, in resin nenbers port|ons 0SSes
and ri bsradmcocdnngunmaltlctrm_awhmmaangl r Bnthe haamdf devigesdhavingasueh é‘umnblys
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difficult to formattaching portions, such as claw portions and
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to form ttachin ortions b formng process, such as press
f orm ng. g%qug[ &Bgﬁ%ifd? 8%13%3%‘”6@%5&%1 y formed by, for exanple,
di e cast[0190] However in order to adjust the shape, it is necessary

to perform anot her process, such as cutting. Thus, processes for
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bosses and r.i bs, %RPS conpared with resin nmenmbers. Nowadays, electrical
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i ncr easi Pg) jnn t he case of devices having such functions, housings
preferably include nonnmetallic portions that do not shield

el ect r omagnetindhevaressnt imventioalithe objecttifectieved i fosniag reethposite ttheture of
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conposi t article, and a resin film layer that covers at least part of a surface of the metal base material.
In particular, in the composite structural member, at least part of the metal base material
has a thickness of 50 pm or more, and at least part of the resin formed article is joined to at
least one of the metal base material and the resin film layer.
[0012]

The composite structural member of the present invention includes both of the
metal base material and the resin formed article and thus has high strength and rigidity
even at a small thickness, as compared with the case of a resin member alone. In
particular, in the composite structural member of the present invention, at least part of the
metal base material has a large thickness of 50 pm or more. Thus, high strength and
rigidity can be ensured, as compared with, for example, when a metal thin film having a
thickness on the order of nanometers is arranged on a resin member.

[0013]

Furthermore, in the composite structural member of the present invention, an
attaching portion, such as a claw portion or a bolt hole, can be easily formed in the resin
formed article. Thus, the composite structural member is easily attached to a target object

appropriately using a clamping member, such as a bolt, and has excellent mounting



structural nenber having high rigidity even at a small thickness and
havi ng excel | ent design properties and nmounting workability. Sol ution
to Problem [0011] In the present invention, the object is achieved by
forming a conposite structure of a netd and a resin, the conposite
structure including a resin filmlayer. A conposite structural nenber
of the present invention includes a netal base material, a resin
formed agblighlityand a resin filmlayer that covers at |east part of a
surface of the netal base material. In particular, in the conposite
struct ur HI0OlAknber, at |east part of the netal base material has a

t hi ck f t f th f
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present invention includes both of the metal base material and the
resin foferomtethe; C@moalﬁ@lstﬂwagalhn@nmrghwa,élnmqmmsue pinggterat mewberpighe
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In parti € CcOIposi ural pres

I nvent i ofd, thakmek: dage matrehaloﬁo ﬂiaetmbﬁipoﬁmmﬁaﬁrmeahbdﬂaﬁmg leREedRnt design
t hi ckness of 50 um or nore. Thus, high strength and rla}dlty can be
ensur ed, PRECESHFIHEHde t hHGITCSrﬂlék‘aWﬁP@te SHvEtiral mRsRkar of FRSPreseRtAnNERtiong

a thi Cknﬁacssexgélﬁnhgro(%gﬂltjpf nanoneters is arranged on a resin nmenber.

[ 0013] rmore, “in the conposite structural nmenber of the
present [0N&htion, an attaching portion, such as a claw portion or a

he. composi { ol EErE b gl o desertied 1 Tmees kst BB tar get obj ect
apprOprI?M@kyBQQQngﬁaﬁ|aﬁplng menber, such as a bolt, and has
excel l ent nountin

(Conﬁguratlon and Shape)

For example, a metal base material has any shape with a portion in which at least
part of the portion has a thickness of 50 pum (0.05 mm) or more. A typical example of the
metal base material is a sheet-like material having a substantially uniform thickness.

Other examples of the metal base material include materials each having partially different
thicknesses, e.g., sheet-like materials having appropriate shapes and numbers of
protrusions and depressions and perforated sheet-like materials having appropriate shapes
and numbers of protrusions and depressions; and materials having desired three-
dimensional configurations, i.e., materials having square bracket-shaped cross sections, L-
shaped cross sections, and cylindrical shapes. Materials having protrusions and bent
portions can have enhanced strength and rigidity. Materials having protrusions,
depressions, and through holes can have various designs.

[0016]

A larger thickness of the metal base material results in a composite structural
member having higher strength and rigidity. Thus, the metal base material preferably has
a portion with a thickness of 0.1 mm or more and more preferably 0.5 mm or more.
However, a higher proportion of the metal base material in the composite structural
member results in an increase in the weight of the entire composite structural member.
Thus, while the metal base material may partially have a thick portion (with a thickness

exceeding 2 mm), most of the metal base material (more than 50% by area when the



4 workability. [0014] Mor eover, in the conmposite structura
menber of the present invention, a resin filmhaving a desired design
(e.g., color and pattern) can be used as the resin filmlayer to
decorate the conposite structural nenbér. Thus, the conposite
structural nenber of the present invention has excellent design
properties. In addition, the resin filmis just jointed to the netal

base mat gLk Rhym 3faldide hBG1 CREROILL iPhlak GidW Bl100P RLrel)PiE R bly has 2
i) P o) ele

excel l ent design properties I's provi Hence, e co

st r uct ur tickmessoefi2 win ¢erhlesspmd sent prafereblyi abnuth3 mew cedbomni .5 mm.
productiﬁ%ﬁé [ 0015] The present invention will be described in
further ] | below. [Metal Base Material] (Configuration and Shape)

For exanpl e, RurfRimbreDaSCcdmicalib srudt@al RBMbENARE inthide agamqw Aindal
whi ch at | east part of the portion has a thickness of 50 p.m (0.05

m) or nbese matenalpi dchaf ghregnetablbase materilminayhe bondetde Atleast ong of resin
sheet-1i ke terial having..a substantiall uni f.orm t hi ckpess.. &t her
oxanpl oo apeR pilclEnd Wit A BHh AR b Ry Yol BB bRbEER R
parti al | pneflibkf erpbné BoraloBsaactufl thembehgilutalilyeoipatteins atSrefaivéd e
appropri ate shapes and nunbers_of protrusions and depressions and

per f or at Bavedppeqvedisiiangth ead prviderpiatiopagpeiicopvisiding, iasame sasesd Huber s
of protrusi | X hal i '
thr e ai EREARRERRREAAL A Suee eI} AR Bpal VIR (et e
br acket - fiheguék erokamess.t | Burtherthoehapdd configeratien il 0 pdssitdath achicve a
cylindricagl shapes. Mterials havi_ng}ilprotr Si oHs agg bent portions
can have  SHHENCE (e SR EMPLONEEntGn drg Sfrengity of theyemiely i ng
protrusiRmﬁg]depressions, and through hol es can have various designs.
[ 0016]

(Production Method})

The metal base material can be produced through various steps, such as casting,
extrusion, rolling, forging, and pressing (typically, bending work and drawing). For the
production, known production conditions may be appropriately used. Examples of the
configuration of the resulting metal base material include cast materials, extruded materials,
rolled materials, forged materials, pressed materials, other materials that have been
subjected to plastic forming, and treated materials obtained by subjecting these materials to
at least one treatment selected from heat treatment, polishing, flattening, cutting,
anticorrosion treatment, and surface finishing as described in PTL 1. In the case where
the metal base material is a cast material, it is possible to easily form any three-
dimensional shape. A metal base material obtained by subjecting a cast material to plastic
forming, such as extrusion, rolling, forging, or pressing, has higher strength and rigidity
owing to work hardening. A metal base material that has been subjected to polishing,
flattening, surface finishing, or the like has excellent design properties. A metal base
material that has been subjected to anticorrosion treatment has excellent corrosion
resistance. Furthermore, heat treatment is performed, thereby resulting in a uniform
composition and the elimination of strain due to plastic forming. Cutting provides a
metal base material having a predetermined size and thickness. The metal base material
may be appropriately produced and used so as to have a predetermined shape and

configuration.



A larger thickness of the netal base material results in a conposite
structural nmenber having higher strength and rigidity. Thus, the
netal base material preferably has a portion with a thickness of 0.1
mm or nmore and nore preferably 0.5 nm é nore. However, a higher
proportion of the netal base material in the conposite structural
menber results in an increase in the weight of the entire conposite
structurﬁd E]anber. Thus, while the netal base material may partially
have a t portion (with a thickness exceeding 2 nm, nost of the
net al baéMecimhmal Sfrengtlgr e t han 50% by area when the 5 nmaximum area

of the e erial in plan viewis 100% by area) preferably
has a tm §33%4qa Wlhm or less and nore preferabiy about 0.3 nmto

about 1.5 nMi,[0kéd where thé Hetd) Bhe A ReriA s ﬁ%ﬁg*khﬁ)dﬁwsl&uw@a or more,
menber may include a plurality of metal base materials. Each of the
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appropri telb used. Exanples of the configuration of the resulting
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temperature difference occurs, the metal base material can be locally warped. Thus, the
temperature of the material is preferably controlled during the formation of the resin
formed article in such a manner that a temperature difference between the maximum
temperature region and the minimum temperature region of the metal base material
composed of a uniform material is 50°C or less, preferably 15°C or less, more preferably
5°C or less, and most preferably a temperature such that a uniform temperature is obtained

over substantially the entire metal base material. The foregoing temperature control can



[ 0019] (Mechanical Strength) [Young's Mdul us] In the case where
the netal base material has a Young's nodulus of 40 GPa or nore, the
netal base material is not easily distorted and can have high
rigidity even at a smaller thickness. The Young's nodulus is mainly
determ ned by the type of netal material. Wien a given netal is

subj ected to plastic formng, such as rolling, the Young' s nodul us of
the netaky $hd QefoietRADE the BRGNP SGBpdalte 3rti@inal mERIbEF Aftdr f&%’ﬁh%g a
Young's nodul us of 50 GPa or nore and even 100 GPa or nore and the
choi ce of002Bk configuration of the netal base material result in a

conposite stryct yral er .having high rigidity even.at a smaller.
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150 MPa or nore, denting and deforpmation do not occur easily even at
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and the heating region may be appropriately sclected, depending on materials of the metal

base material, the resin film layer, and the resin formed article.
[0023]

At a thermal expansion coefficient of the metal base material of 8 x 10 /K or more,
when the member is released from the die accommodating the metal base material, the
resin formed article, and the resin film, the metal base material is less likely to warp,
thereby easily maintaining a predetermined shape. The thermal expansion coefficient is
mainly determined by the type of metal material. In the case where a metal having a
thermal expansion coefficient of 10 x 10 /K or more and even 20 x 10 /K or more is
selected, the resulting composite structural member easily maintains its predetermined
shape even at a smaller thickness of the metal base material.

[0024]
(Component)
Specific examples of the type of metal material constituting the metal base material

include pure magnesium, magnesium alloys, pure titanium, titanium alloys, pure aluminum,



suppress the deformati on of the resulting conposite structural nenber
after formng. [0022] To achieve the foregoing tenperature
control, for exanple, for exanple, in a die used to unify the netal
base material, the resin fornmed articld, and the resin film a
cooling neans is arranged on a conmponent of the die where the netal
base material is placed. The cooling neans is arranged in a region

(her i nakf@finu 816 Bretifore findiro t BIRSYs(rtidhe Q8] n@Cialhess o)\t ERLh of
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sel ected Oégﬁ]resulting conposite structural nenber easily maintains
its predg{ i ned shape even at a smaller thickness of the netal base

material . [O00d4arGoFPAREREIM and mSRRESIuM S1S% BT Bigh QpedifiestienReh Ald

nmetal material constituting the netal base rfaterial include pure

magnesi uiigh seepalderigidital | Slyas, theuarmngemenriof ;mmatalihase matesinl ennepospdipk

al um nu | um |} [.e.dron nd..ir.on.alloys, (i,nct udi.
ool " antregtesftny BT Rl o flonRSid S8Ry el RERol S NE?
modul us fendth Addchighi ripilit®, AshadHePiQOhaSidsRHS c@itaid@ NYPan® impiitRs is
and a thermal expansion coefficient of 8 x 10-6 /K or nore and has

hi gh ri gPxsmpfifiethyExagples phipagnrsivme alboxsapelude allays sadscapiaipingat leay onet

occur eagi t ] i L TR L

ot o ongedeinn: B8 R A AL DRSS, ERMP o, A8 SR BhE e dalt Boments
easi |y, @achifial ¥) idesbghamouitiud 0HSh by afast o2 0% bpmdsg sad e ealdreb béihgr

exanpl e, surface f.inishi n%] as. descri bed f n PTL

desi gn .prodyced b
1) can LM e e i o BP%Pﬁ}aﬁn"dé@n@é‘P%H&agﬁ?s n aHOYY fyo gxeellent

corrosion resistance and excellent mechanical properties, such as strength, and thus are
preferred. Examples of Al-containing magnesium alloys include AZ-based alloys (Mg-
Al-Zn-based alloys, Zn: 0.2% by mass to 1.5% by mass), AM-based alloys (Mg-Al-Mn-
based alloys, Mn: 0.15% by mass to 0.5% by mass), As-based alloys (Mg-Al-Si-based
alloys, Si: 0.6% by mass to 1.4% by mass), Mg-Al-RE (rare-earth element)-based alloys,
AX-based alloys (Mg-Al-Ca-based alloys, Ca: 0.2% by mass to 6.0% by mass), and AJ-
based alloys (Mg-Al-Sr-based alloys, Sr: 0.2% by mass to 7.0% by mass), which comply



In particular, in the case where at |east part of the netal base
material is conposed of at |east one of pure magnesi um nmagnesi um
alloys, pure titanium and titanium alloys, the netal base materi al
can neet a demand for a further reducti%n in thickness because these
netals are excellent in strength and rigidity. Furthernore, pure
magnesi um nagnesi um al [ oys, pure titanium and titaniumalloys are
i ghter t .
base mat Srrale ABRIBIESAR ol e pr WRterh LI WETRRL, Tefugl!dPal
conposi t eorsiningtraguesinerdloys efdh0@F|ng an Al contenpaf mortthan 7.5%agneessand

g a by et ek PR G el A ava ARYe ARl s
nmagnesi UsndAZ9] ABRGRESAdIMah]-Nih-bA88 bl Sysi §hcﬁ a§ ARG 4IRS \wiiek AW higher

menber having high strength and hi gh I‘IAE dity. As magnesi um
magnesi upATEGSHTEICHBBgcanddhus rapiefemreds A magnesiph iafloe awmakpws of

magnesi u ) al ) ont e ele
el cct edoyTEh R0 fike” PG ERE BGU R IIR lgosEFRta SHEMGEIERY,
rare-ear hivigd £ bRfics thehas u@bnr@bj\é):teﬂmo antidi@kiod nReiendfe.4), &ﬂe%mw mass
to 20% by mass, and the baI ance, be| ngqewg and |rrpur|t| es.. In
particul WHVEN%W@P%%@H wEidatian Heatgiest. ppyss dethe 6PIrRsien Fesiskass isn
resi stan
hus & comeapa, P18 i ol PR RSN o BBkl BB B B SE9ln A0
|ncI ude Memge@bhaysncmpr@mmmbral | oys, Zn. 0 2% by mass to

. 5% by gj%éa AM based al | oys (M- Al - M\nbased al | oys, M 0.15% by
rrass to by mass), As-based alloys (My-Al -Si-based alloys, Si:
0.6% Dby mass figuburft HheeolBs 1 arlinhrifs. (r@taﬁlspté.r&ftnﬁtﬁﬁ%nt,}s hasad
al I oys, AX-based alloys (M-Al -Ca-based all oy . 2% by mass to
6. 0% by vais allays suchizssadllay lcoyteinfigy6%AlbySnass abeuinaint49p y nSrss venadbrivy

mass to 7.,0% hy. TBSS whi .c ly .. vvitht C ety for
Testing Bilencedtiss Hrdupy@shebiiRudiich ok st B AR R0 1
magnesi u ] oys each having an Al content of nore than 7.5% by mass
g B)oat; y g y
and 12% mass or | ess include My-Al -Zn-based all oys, such as AZ80
al | oys, A281 élt«trng/tsvel)araalepz@zrtaqf Iﬂwgetahh@e meptexial mrayihesetpasedogfat leasich
as AI\/IlOO have eI G r03|o resi stance nd t hus_ ar
oy ef o r oot REME s RBCRoU M M A RS o dfprisliog oaF
Wen a r’@ériél‘al hage algtigtirn 2AlumGQiEp 8GR, Bbn,drofRdloes hau® sxbéllent fdiﬂtébnﬁy o)
surface that has_ been subjected to anticorrosion treatnent

cheni cal Pegersingne-gr &lipe AT PIEFsIBg HIS ALY Baviding ¢ P@éﬁ“’ﬁé‘ﬁtfoglﬂ%i material
h
the corr Réfd 2 Hgﬁfeatsﬁ%geﬁbg)?ﬂ?%gﬁ}ﬁ%g tdrllgluhﬁhlﬁn %ﬁgﬁm ﬂgh{ 1?1%1 tngglence,

conposi te sttuctural € resi'n er ‘arrange

a corrosihe mrrpn@mit oba nietgl dase MBRHE] composed of pure Whiniiaym @0 ah alumitimand
|rrpur|t|e f titanium alloys inc e vari ous alloys such
as an al ‘Ffﬁ)’ r@ﬁﬁtsd %g“@@wowyea?tﬂ’rﬁqﬁﬁrﬁl%g AgPyre aluminim, aluminum
vanadi uny # ‘?&1 H Mphiifidth !

in JI's H‘%A'olc{(]l 007 %? oés‘% m@“ﬁ@defﬁﬁt‘e gfalml"ﬁﬂlég{l@yﬁgﬁtﬁq{é% l%ﬂe
net al  bassdnetledd wdrlomaylldmes mmhmssﬂel@SaiAﬁﬁzL asxbA S8¥e speeifadd indISeHL ed

from pur ] au alupin al |l oys,. pure iron, d|ron | oys. I.n
gener al , SOIETRE) AR slrtL S ane 4 o G op eyl orl Yenet!
excel | entht@tmahgémeﬁtrbfahﬁ&tu tasé AhafalcoBpdbed of Plrkiifdd o?an RoBSHbHI.
thus easily providing a plastically formed material having a desired

shape. Pueseltsingrighrstrensth eorapositerstracting) searher.| i fhpure ironeirgheontaaingd’e

the arra nent...of _a ta b ter do m or
anai um RO pRY R T R TR RE Ry be B OaRypE e,
nenber. AhichUs n 8lldyd fuamonalnd oy Bakest Siebll fEthé coatithih@ Pl khd CESubRNs
be used. Exan/gl es of alum num alloys that may be used Include various

al | oys, 8UER0HandaI 98! 6, adudpare fyricahsa@sples phizen pliaysi andyyagops alloys, such
as SS400 and S45C,

[0029]




10 The netal base material may be conposed of a single type of
metal or may be conposed of different types of netals. In any case,
the nmetal base material may be fornmed of a single conponent.

Al ternatively, as described above, a pl@rality of netal base
materials may be arranged. In the case where the netal base materi al
is formed of a single conponent conposed of different types of

metal s, subcopRoRent Bakimditeal Ml e oMphsifol IifGE E}éﬁ%f‘?ﬂeté{'}%%é}%e

brazing, or pressure welding. In the case where 't net al base

mat er i al coopgrod ofl didferetit t¥pes ehmetalp e In @hy naseaths medaldaseamgredal magbsi gn
based on.t he .di.ff erent net al t.eri al s can, be.expressed, ther

SR S A A e R T i
proper ti Bsse rhAO¥4N malR®e iaRafrdTedn MeldaSé Rhere ARl base matéfxgw id R%Bd of a

formed article can have any shape dependi ng on an intende
appl i cat siggle cgpwenent campysedii@ilfesntiypesrofmebtalp.tsub¢ampangnis of the metals may

St uct ur o HeRES bY SHRg Aul D D ARRE HeRAGG o o G MR b o bae
used for matepial tdraposed of Bigfcesni PRt bemetaldic btthddedR dBEn biska bA tigsdifferent

t hereof include an attaching portion, such as a claw portion, a bolt
hol e, anBnetpl Mk 17 be expresteds theraby gesyding igrhe eqrappsite stugtygl mgmber

desi gn p?%‘ﬁihé)gxcf‘%ﬁgﬁti%ﬁ%%ﬁ&r m a desired design, and a nonnetal lic
|

portion 0 CO fon. In particular, a conposite
struct ur f030knber in which at |east part of the resin fornmed article
serves as.the attﬁchi.gl% portion can be easily attached to a target
obj ect, gmed Mfiglhody of an el ectrical or electronic device.
Further npgigney N the case of the conposite structural menber, the
attaching portion can be easily fornmed, conpared with when the

att achi ng porThaomrsingofpgdarticleran hevenmtyshapradapending o ah intf@d Bpplication.

The resig formed article may have any size and any thickness.. The.
conpos: t SRR PEresHL REERY PG RN RE # BROLBIHG: FRELR g e Main
nat er i al afREra8%E 6f the Bbmpbaitetidu¥tueM Henihten, AftemavdhEresinBrin&Baricle
formed article is in the formof a thin sheet-like article. [0032

Fur t her nmas beaiserd fog b podinmpshe eorspasife sumeinrahmenber. maixampbgsiibiereef include

0121y 5 056 BB SRt A PO

resin fipaatbaysich boa kibl £8¢sidi yortion boEiRra&DiBosh b desitadulzbighaand al 1
nonmetallic portion for radio communication. In particular, a composite structural
member in which at least part of the resin formed article serves as the attaching portion can
be easily attached to a target object, such as a main body of an electrical or electronic
device. Furthermore, in the case of the composite structural member, the attaching
portion can be easily formed, compared with when the attaching portion is formed on the
metal base material.
[0031]

The resin formed article may have any size and any thickness. The composite
structural member including the foregoing metal base material has excellent rigidity even
when, for example, the resin formed article is in the form of a thin sheet-like article.
[0032]

Furthermore, a single composite structural member may include a plurality of resin
formed articles. Each of the resin formed articles can be joined to at least one of the

metal base material and the resin film layer to integrally form one composite structural



menber. [0033] (Formation Met hod) The resin formed article may
be formed by various nethods, such as injection nolding, transfer
nmol di ng, cast nol di ng, extrusion nolding, and welding. It is possible
to integrate the netal base material abhld the resin filmlayer
together with the formation of the resin fornmed article. Thus, the
conposite structural nenber of the present invention has excell ent
productiyﬁhﬁmnKnomn formation conditions may be appropriately used
for the regoi ng formation. [0034] (Constituent) The resin
fornmed af@038] e may be conposed of at |east one resin of thernoplastic

resins, b?erngggftwqggre5|ns, and rubber materials. Exanples of the

resinin yl ene resins, polyethylene resins, polystyrene

resins, polyvikwfesinltbRhddBibRShd}Sbe PRhYELNYAERR hEhERNERA!8 BedtRS NS,
pol ybutyl ene terephthal ate resins, polycarbonate resins, acrylic

resins, motdiye teasiss mopdiepehstaneldivignextrusiva radldingoarsd weldings . ItHs pogsitds

f th bh i al.s includ | .ruhber: d ' bb
Such as. TeOBectlE IhiluresE pl L AR 5 i H s BRERRLPR B bl
rubber, gfrydih forfi¢dReticle.Si ThEOhe cobipasite stdthral TREHIBRSf FiéHedent ihR€ntion

resin contained in the resin tforned article may be appropriately
sel ect edhdsrexgelisnt grodueidyitiex dmove formegtian eopditipns exytbes appropdaielsysed for

COrrosi oR. sl rability, and heat resistance of the
BeBSagh Tl

conposité nmenber. The constituent resin may contain a
filler cp@géked of, for exanple, a netal or a nonnetallic material,
e.g., aceramc nmaterial, and a color batch in order to enhance
mechani ce€ronsHBSEYt i es, such as rigidity, and to achieve better design

properties. [?%%%@k £ dT B clk S5 Jé&hgg £ gggﬁ a
single type o regpnog?enaycbe 3g%pos %?Sd#g%§$gﬁ¥39§8gs 0 éﬁ%%?%s.
| n any cesms, thhmmosesing rényyead arbbecinetertalg. bExfirapler df the resis inclylde

descri bed above, a, plural,i esi.n

Forned. apilyBIBEIREFeIE: Kty RyEte R e TP ny eelthide o
article poyéayIRE epdphtha3atd &stnsC Rhe (65 ase Alsidi ﬁél?&ﬁﬂ&na‘ié’&@iﬁs,
of resins, the resin formed article may be produced by, for exanple,
sequent i adryljc fegingg epgxy nstrsnplasnetic sesifs, anbsiliemienssinnt dxamplasiof the rubber
ALt ernat i uebis hllfad SR FRLIE daF AL IBler SicR h9la et R RS Ogha Y
rubber, nitrile rubber, chloroprene rubber, acrylic rubber, silicone rubber, and urethane
rubber. The resin contained in the resin formed article may be appropriately selected in
view of, for example, rigidity, strength, hardness, corrosion resistance, durability, and heat
resistance of the composite structural member. The constituent resin may contain a filler
composed of, for example, a metal or a nonmetallic material, e.g., a ceramic material, and a
color batch in order to enhance mechanical properties, such as rigidity, and to achieve
better design properties.
[0035] 7
The resin formed article may be composed of a single type of resin or may be
composed of different types of resins. In any case, the resin formed article may be
formed of a single component. Alternatively, as described above, a plurality of resin
formed articles may be arranged. In the case where the resin formed article is formed of a
single component composed of different types of resins, the resin formed article may be
produced by, for example, sequentially forming subcomponents of the resins into one piece.

Alternatively, the resin formed article may be produced by separately forming the



12 subcomponents of the resins and then joining themtogether into
one piece. [0036] [Resin FilmLayer] (Whole Structure)

Typically, the resin filmlayer that covers at |east part of the
nmetal base material constitutes at |ea$2 part of the appearance of

t he conposite structural menber. As a resin filmconstituting the
resin filmlayer, for exanple, an acrylic filmconposed of an acrylic
resin, ybut yl

or vl at o FosrRoRE BRI R Ao LM b Bl orf R
therne{&Bﬁyl acetate-acrylic copolyner resin, may be SU|tany used.
The acryt% Hn1has the foll ow ng features: (1) For a transparent
acrylic lqﬁkﬂﬁﬂrylic resin has high transparency; (2) the
acrylic (@ﬁﬂﬂéﬂﬁ%@nﬂaph resi stance to heat and light, so that the
degrees of fading and a reduction in gloss are | ow even when, for
exanpl e, the Bmsqllycthﬁémlmﬁirs layse thabeawtoroatdeastipait Qfat}xe ntmléme;matcrlal

resin has_e I si st ance. u the,r ogite

St ruct ur s Nasdi of BF afdaBibe of B BombRfid PR 2tz oas posin
film al seilfiasntaiig thetesiiofimmbives, Fof e@i%bl&a@ﬁ&?ﬂ@ﬁlrﬂ%mﬁb&ﬁ o@t@m deshc
drawi ng and thus can be suitab é used in the production of the

?O{mOSI t EeSHY, metam%ym%ﬁlﬁéﬁthwy (P A nesinrapodyugyl acmpate sesinylanc
sut 1101 cryakRottRE BodtBt RSP o in RyMER-Oo [Rlsfud Rrfli€ Shndfiner esipy,

pr ef er abimay basuisatilpuskdne She atryhio (ﬁlmrha@ the folewing featamwsafl) Bof £aumtsphent

in the thi cﬁﬁness of the conposite structural nenber. Thus, the
acryl i c REIVHS PRl Hiy agry mreﬂﬂé@% igh tigpsnarenl; (heqcapisuesipbes ighcan be

easily u

[0037{ ?e%gtan'@e the casgé}&%%@g%thgeéég?sﬁgf%&%ﬁhﬁg %}éé/g]f@éﬁ@{o %e%% a?é for
exanpl e, ewaenc,\mlhem; &n‘ emmglmetheeasryhcfrésliMS ushé outleonf amal (3¢ diernctylicmediahang
a desired cqlor atter ults i.n better desi roperties.
Voamahi 1 cebisa BB PalE R feufifle porniedia TR Pt hastSiopionh
transm tyaneened. JQAURIRIMOR! e aamcmeaiédﬂaggx&@kﬁ{ foPRFBIIRIRHg?] Ccan

be seen, thus resulting in a conposite structural nenber haV|ng an
excel | enprogessiig) sushtasxleen él‘aamg ztmitthe&r catelm) gyitably oped i ths produttigheithe
visible-I| ht .trans t an ephances t.he neta c r
o ayEpei sPRRMA hRB%E: 0P8 BFEt i torandhf sl Hrspralfigp s B
nor e andhadbisCa N i oP fr@fr@f@&héfr tz gl(ﬁﬂé'ienﬂ? rn@amthﬁl \D@Jtﬁérmh@randtse%% e
of a high-transmttance acrylic I m specifically, an acrylic

havi ng aThe sirpliefilm q;i'ﬂfembkyristsratthlalnmes of 5@bmmtor H3Gn vmwrnfraeredlﬂc&ohmkéiey
to | ead othe ressmn of the netalli

transmtt ‘h‘"em?%%gi‘tﬁ strpgtisal mpEbes o 1{}'2)( %E}S‘?{IP gﬁpg&%ﬁg lﬂS@!éM‘Eﬁ@
2T O AR Sk N
and t henfipe pdagrabdorige wsad.anal ysi s.

[0037]

In the case where the resin film layer is formed of, for example, a colored opaque
resin film, the use of a resin film having a desired color and pattern resuits in better design
properties. Meanwhile, in the case where the resin film layer has a visible-light
transmittance of 30% or more, the underlying metal base material can be seen, thus
resulting in a composite structural member having an excellent metallic texture and better
design properties. A higher visible-light transmittance enhances the metallic texture.

The resin film layer preferably has a visible-light transmittance of 50% or more and
particularly preferably 70% or more. In particular, the use of a high-transmittance acrylic

film, specifically, an acrylic film having a visible-light transmittance of about 90%, is more



[ 0038] As described above, the resin filmlayer may have a
singl e-layer structure conposed of a single type of material or may
have a multilayered structure. For exanple, a resin filmincluding
the foregoing acrylic filmserving as 8 base portion and including at
| east one | ayer selected froma printed | ayer having a desired figure
or pattern, a thin layer configured to express a netallic luster, a
protecti i : hi _ i
Payer. ooy a1 EPM: ApieEtion B B Mklc It 0 Thg UBe-AOM dalinflahid

t oget her theaesiafilthd@st cpabd invbstightedibyyeclhny the aesimfiim beyeti frenh the notmpesite

case where the resin film havi a myltilayered structure i s used,
the r esi FIYSUTA) FBPEH CHSFIFORRE 1BE eginafin Iny s theromzont Sherb Bebs,
vi ew of gy EQEHE IAnARhdpdrrmiiesSardlidist he productivity of the film In

particular, the resin filmhaving d total thickness of about 70 pmto
about 20000381 can be easily used. A commercially available resin film

havi [ tyl .ed, st . d 0039 T i nt ed
aver i nol uded® BEFHEH SsvHbr St Pin BEPEREY irYR® SAde eyt SE GRS
a printi soa SBERhe & Bateridbr HdyIRive BnhiilaRSed Bt Qbe, 2 FOF eMile, a resin

printing _nethod, or a screen printing nethod. Exanples of the resin
bi nder i b intdudiegihedoregoing ageyligdilspserkng asem base pegiongind including at least

pol yam de- i vester - resi [ G- i ns,
D B T R Bl B s B R S AR
ur et haneedidipRetdrio ekpss £ fletallioRetes Stpeste bttt dydr@shfigured fdpratdsy the ligig e d
resins. Exanples of the colored ink_ include | nks_cantaining desired

col or pi erand thearigisd dayvse pos Ap adikesivs| layes sortigurerdto kaad shese fayersdggether,
filmlay ' j ' a i :

hebone F kOB PRl B oS LU B Y i
exanpl e, maittileyeagabstaichas ismbate re3ingfilm m@atatily duap aiatthioRness pOLOGEY A @r
or ion plating, or plating, Exanples of a material for the thin |ayer

i ncl ude lest B gew of g redistian imihinknpssang ke progentiyity off ghe fHgm  Iamrdienlasmthe
iron, co Mo f4.0.: 1 .0gdi . S i i I Zi nd.

ger mani u%gﬁlaql ollﬁla{s%r%% ngrt]%i%rrlg a%sés{;gf%bé)%%@&h%@bgﬁtﬂ%b&ﬁ%@%?& %élyrlrl%?dal s%
such as zimmckilly MeilablagRasfikihivitos nihtilaydred Sxidi@e niytbd yddd.um tin
oxi de; and _nonnetallic conpounds, such as silicon oxide. The use of
the 14 K93Ph filmlayer including the thin | ayer conposed of a netal
results int i l4): I

toxture. For CRaRE Byt fRUR hder pFh Sh1oB00R AP LA b frmed by
| ayer copmaagonehod,teg. nat afifset priatingungthdd angratrire (peiditing frethvddord édredne,
the netallic texture can he easily, expressed. In the case where th
resin fiPth%'é?thPﬁlrclme*‘t Hiahe ks piderinclydsseing Weh aneolyeingl-base
arranged t | . i . | : _
B ot et e e D £ rer e i i oS P26
i s diffebasad rdsinsnpalyvinykezdetl-basdstiing pblygsteherethetabaded sesimp tethilade, ester-

the conppsite struc al . menber. _hasg, better .design properties, ow ng. to
the di 11 EREhfestipHe Tk b Sesinga LASEPISS of HE SoUSFRIN P REJ Comtining
i ncl udi NGestirBE c518} PighRYEY arRQRO §8ing as EMBrdn®. € UQeRGe 6PTHRRENM il $aiket S
in an increase in visible-light transmttance, the expression of a

f 1 uor esciastuding the prinied layer carcewrespondtotvadonadasignss of the film
[ 0041] 4 Exanpl es of the protective filmthat can be used include
t he fore[;%)l Pn]g acrylic films, polypropylene filns, thernoplastic

el astonmer fi |7 thiROhydsasah®o ahalyf folhid by Sbyexainge:, bh kWEporation method, e.g.,
acrylonitril e-butadi ene-styrene films, acrylonitrile-styrene filns

pol yst yr eassum; qVaROratem) spelisringe ehign @latingner, plpidees 2|Examples of a material for the
thin layer include metals, such as aluminum, nickel, gold, platinum, chromium, iron,
copper, tin, indium, silver, titaniwm, lead, zinc, and germanium,; alloys of the metals;
nonmetallic compounds of the metals, such as zinc sulfide, magnesium fluoride, tin oxide,

and indium tin oxide; and nonmetallic compounds, such as silicon oxide. The use of the



Exanpl es of a material for the adhesive |ayer configured to bond the
thin | ayer conposed of the netal and the protective |ayer include
resins, such as two-part curable urethane resins, thernosetting

uret hane resins, nelam ne-based resins]4cellul ose ester-based resins,
chl ori ne-cont ai ni ng rubber-based resins, chlorine-containing

vi nyl -based resins, acrylic-based resins, epoxy-based resins, and

vi nyl - ba i : i

vont sy P EAPALUTRCEE A0 ThE AR AP RO LR 2o
met hod, ortaliclhstenambametajlicektvoel, o eaamplendvendf the trésda filme layer inaluding

ravure pripti.ng net hod or screen printing nethod. As a dhesi ve
Payer | coﬁﬁtﬁl&l TeBMBERRY W ihen eﬁaﬁgfear@ﬂ_s _ Reresia foringpefils. disometliic
adhesi vetesHirt 8l 6 é&fl% gﬁ}%&f i afp &0 e§§e: witké 13 686 Bh 3YRE ifBR¥iRE he thin

il
appropriately used. Through Hol e) An enbodi nent of the
present layoesommsepobthi degalas awarfded wndld watal basaimaterialibe metal hase haterial

| ayer incl udes l.ural bty of fhrou hol es,..in ich the . ..

oY curi 1 B TPl Bt e whelh g Hien S sShscidhedhe ik IReis iffepmgpom
less. 15 n{dQ## bonstituting ThemeR$ bikefrhdtBidl ahe comPodiRr simetubdl nhePhbb Res bdiRr
resin filmto at |east part of the metal base material or the resin

for med aflesigh rropgrtiesieymedp tee different typed of ractelst | hpasq of the eesbefilne layer
th . . ) i al in for. .
ot ol el AP ief Bl RbosaSF alHhEih e Bnoblf STt i in

| eadi ng vBitketisghtappeaitancs. thdegmvdionaf aiffuctddCert @6 r,\ind € ifidi€ast &5the
filmhas, mnute through hol es, degassing is easily perfornmed to

i nhi bit badngss ofHeifdAl of bubbl es, thus resulting in a conposite
structurgm4anber havi ng good appearance. The through hol es nmay have
any shape. A typical exanple of the shape is a circular shape. O her
exanpl es of tEengieps théptotentiye higmubedan be hseddnahidé fheife@boinpapwtic fiims,
pol ygonal shapes, ch as, triangular, ctangul ar, a ent agona
hapes, - olapiany bt Atk dhiimonlesde@en el PoRes Pt Blmharbarig fig
sel ect edacrRARARLEHaRE ML AFreN HRAS, LBt sty Rine $BMI ST yrene films, and
Furthernore, any configuration of the through holes may be used. In

t he casepeiprarcthantéilmsir ough hol es are uniformy arranged over the
entire rﬁﬁh? filmw thout locally arranging the through holes in a
portion Le resin film it is possible to uniformy perform
degassi ng andetnpleddfiH tharihlefdy flel d@Redivt Tal& ohfigmnal fo Bénd M tHif $yer
film [0045] At an excessively small dianeter of the

ci rcunci eaneosed obthematalranddhe piotestive heriagids resipsi suchas twerpartypurable
perf or .rml%‘etl‘ia‘a.n{:j he%ﬂ%t &Enﬁ)%%e{tpn% ut(% tﬁgﬁlenl%kihg,lrgql%fn%- 00,2, n:m:eflﬁ%gg Bstét-
reduction 1n e streng 0 eresinfirmiTn particurar, at a

di amet er bagskd tddthsCih] GtmE EdrhiAin@frubietbasdl 1@sihs, ehRbidYicor@thignvinkBased
degassing is sufficiently perforned, and the_through holes are easily
formed. IAWS,acsylicnbased eesing, enorrbesssiesing and é(mlybaﬁf%é@polwﬁwr KSilsgsd he
where th i i i 0S},.Q0- I l.ay.

for the RleSye byl L SRt ABEH QR nefof Ul 07 bR REh R ERbub Bl
ci r cunti cedtiag afetleai; br 4 bomugleohthemefthod, eeaprplting methed, e.guhd gavars painting
factor in caysing corrqgsion, passes thrqugh the through holes to cone
| nto conttod s fRcRRDHELEE e nas aRpdicterayes soni@Hed igbang other layers

reduct i i i j : (=118
SO I e e R e S B R A s L
t he met abpreatelpmesd. al al so functions as a corrosion-resi stant

| ayer, tR@ ﬂLaneter of each circuntircle is preferably 100 gm or

| ess. To ﬁ nce the corrosion resistance, a snaller dianmeter is

pref er r edrnrd¥YH Bolee di anmeter can be less than 0.1 gm it is thought
that a dianeter of" 0.1 gmor nore is easily used. In the case where
the resin fildmrapedimentof the peaseatrisvension prwidasgi onfigewsiion anwhich ylag resis

film layer includes a plurality of through holes, in which the circumcircle of each of the

through holes has a diameter of 5 mm or less.



[ 0046] [Additional Configuration] (Paint Layer) An enbodi nment
of the present invention provides a configuration in which a paint

| ayer is further arranged on at | east part of the resin filmlayer.

[ 0047] The paint layer is furthelSarranged on the resin film

| ayer serving as an underlying | ayer, thereby enhancing the strength,
rigidity, and hardness and inproving water resistance. Furthernore,

t he arrapgggznt of the paint layer can result in the protection of
the metal base material and the resin forned article. Mreover, the
arrangenent ofhd¢ eeinddimiayéray éornted \biyrjginangfthe rase Him pedttleashpalt 6f the eretal

fromthaf of the resin f.ilmlayer. can sult i.n better desi

or oper t 1 B MAIETSIEE Ty tesip for AT HeResing it R Repibpmed
hence, apsyERAR ban PBMRAH Themtelad baERUEHal bPHR reRR Y reQGrtide 8BSE kivhe of
and uniformy perforned, conpared with the case where painting is

di r ect | ythsdemingrbubldes are Sonntede thergbytlérdingetogioobappearaacer i Meanwhilks; ithe

resulting in.a cOMPOSI truct ural r having excellent surface.. .
ual |ty S UBE OF Torea Fim Rt Bt Moo BTk ebs e RSy S ed B
opaque pgiefbrm&RInufeubbleshRAtkeailtin® il ompuite S@hd@ilaPmembeARSMY E8¥d
paint may be used for the paint. In the case of the col ored gﬁaggg )

c clsa

pai nt, tARPeares| yTheghraughihotasimay haye ey phepeet AltyDisdlexpmpleraf
ho parrSrUEtEh DRt Bl B) rhEYS) el B RaR SRS e

and pattérn res e conposi ruc T

desi gn ppelygoral elsaped,ivach a9, midrighbnspetagdilar, agigskntagohdlahfyss Mndeamst odlier
adhesi ve descri bed bel ow_i.ndj cat eﬁ that the visible-I|ight
P

h
transmit $XREL | Kheapunbsy offhedhrough holgs mgy beﬁelﬁ@gsiv@pﬁla@xgg pn the number

required for degassing. Furthermore, any configuration of the through holes may be used.
In the case where the through holes are uniformly arranged over the entire resin film
without locally arranging the through holes in a portion of the resin film, it is possible to
uniformly perform degassing and to inhibit a reduction in the strength of the resin film.
[0045]

At an excessively small diameter of the circumcircle of each through hole, the
degassing is not easily performed. A diameter of the circumcircle exceeding 5 mm causes
a reduction in the strength of the resin film. In particular, at a diameter of the
circumecircle of about 5 pm to about 100 pum, the degassing is sufficiently performed, and
the through holes are easily formed. Thus, such a resin film should be easily used. In
the case where the resin film also functions as a corrosion-resistant layer for the metal base
material, at an excessively large diameter of the circumcircle of each through hole, for
example, water, which is a factor in causing corrosion, passes through the through holes to
come into contact with the metal base material, thereby leading to a reduction in the
corrosion resistance of the metal base material. Thus, in the case where a portion of the
resin film layer that covers the metal base material also functions as a corrosion-resistant
layer, the diameter of each circumcircle is preferably 100 um or less. To enhance the
corrosion resistance, a smaller diameter is preferred. While the diameter can be less than
0.1 pm, it is thought that a diameter of 0.1 pm or more is easily used. In the case where
the resin film layer also functions as a corrosion-resistant layer as described above, an

excessively large number of the through holes causes a reduction in corrosion resistance.



An enbodi ment of the present invention provides a configuration in
whi ch an adhesive layer is arranged on at |east a portion interposed
between the netal base material and the resin filmlayer. [0050]

The resin filmconstituting the resin 16l m|ayer can be bonded to the
netal base material by allow ng part of the constituent resin of the
resin fornmed article to function as an adhesive. However, the resin

Ii)lg?t ﬁg(rjﬁt}ﬁ@t e&‘ﬁllsme gr?ﬁ%gr%kﬁlr %ﬁ@m Ve. {Eg\s]fgthhe a ﬁem%&&&g%f:g?s}end

opaque aﬁhnéayne thaayowkms ths ektallbas¢ mateciabis préferablytinehamhes /) cdunes/mm>
resin fi | ayer e arr.anged, n t .nc) udin
oo Dot nio o diplsinePa] Rliemitviy The ate SAPGR Oyhe Sapigh Hds i the bortoh of

transpar gilresih l@ﬂmr@@kﬁm Cot X ARt A balsd BrafBiafls g@aﬁﬁb%ﬁﬁé g€ 81 801480
satisfactorily expressed to provide a conposite structural

havi ng a76Ysgh Mesnaihilecinttkatase svheigftbe thrheglahtﬂwwh hheipgr dmn@mtofraébyt 5
arranged_bet ween t he.

o oot R g AaBg i A 2ipn0r Ghedboir BlshlaveF dabifersbesonyt foped o, the

The conpagbigh hsdlém& ubedssmﬁf&@mmfcohhgom@sﬁs%icel NMefde, Bk didfietdr may
specific gravi or less as a whole and is "E.Bgs'n wei ght .
S

t
Thus, t hexcwgdrﬁ@é e s”etrlm anadf swehivelativednlange thraugh wsyduhetion sar
exanple R%? blleggeV|ces which are required to be light in
wei ght . %'v% tific gravity, the proportion and the type
of mat er[@46pf the nmetal base material or the proportion of the resin
formed article in the conposite structural nenber may be
appr opr i bhddifiorad Configaratipalr exanpl e, in the case where the netal base
mat eri al }!'?tCL% Igased of stainless steel (specific gravity: about 8),
whi ch hag gﬁ specific gravity, a relative reduction in the

proportion of Ah emboBingdnt bAthe piakRrinadntiod pretidds adniigara6ids én ivhichkepaint
proportion of the resin forned article) results in the conposite

structur%ﬂ)’errr’ér’?ﬁ‘él?erﬁigﬁlgf‘&%%MFP%OﬁhﬁWﬁWﬁ@l%’%r |l ess as a whol e.
In parti , 1n the case where the netal base material is conposed
of alig tvve ght netal, e.g., pure nmagnesium a magnesium all oy, pure
al um num or 'Ehtepadinnﬁymris firfheyarranged oh fthe eeindilodaydriservimgs astdneuncet ging
base materi al th site structural menber relatively high,
the resul®Fhie @w&@ &Hﬁl&&té rigiditp epd haréina‘ssgaéemmoeﬂ@r‘mrt VS@tanee-

or |ess Pﬁ%&m%pe %leoarn&ngaﬁeﬂ%f%h%&?ﬁﬁa ert8n Mﬁﬁ@ﬁ ﬁgnﬁaggéc@ ﬁctﬁém@

| nvention [ 0052] he conposite s ructura present
i nvent i obaskasatérialand ihgi rdsm@m@mrmlea Monédvet, thecicrrmgemantch e plihtdayer

design PLER ggr g'ﬁ%ﬁre ol%rplaﬁern%ei% CrEallltp r(l)rg Qhag of %e remg ﬁm layer can result in better
design properties. The resin film layer serves as an underlying layer; hence, a surface to
be painted is smooth. Thus, painting is easily and uniformly performed, compared with
the case where painting is directly performed on a surface of the metal base material,
thereby resulting in a composite structural member having excellent surface quality and
better design properties.
[0048]

Any of colored opaque paint, colored transparent paint, and colorless transparent
paint may be used for the paint. In the case of the colored opaque paint, the underlying
resin film layer and metal base material are not seen. However, the use of the paint layer
having a desired color and pattern results in the composite structural member having better
design properties. The term "transparent” used in the paint and an adhesive described

below indicates that the visible-light transmittance is 30% or more.



[ 0053] [Fig. 1] Figure 10) is a schematic cross-sectional view
of a conposite structural nmenber according to a first enbodi nent, and
Figs. 1(11) to 1(V) are explanatory drawings illustrating a
production process of the conposite stidtctural nenber. [Fig. 2]
Figure 20) is a schematic cross-sectional view of a conposite
structural nenber according to a second enbodi nent, and Figs. 201)
and (Il )om¢ explanatory drawings illustrating a production process
of the conposite structural nmenber. [Fig. 3] Figure 30) is a
schenat i ¢Adhhssss-Iswer)i onal view of a conposite structural nenber

opl anat ory dRASPIRUTEY GE L RF SRR B BFSIERTioR frpUststigh i gich en
conposi t gdisdstvdGayiek @4 arf@lg&%n at least a pofidd intlpdsb@BEFedPinei Betd REO AR AF

cross-sectional 'view of "a conposite structural nenber according to a
fourth eabdthcresin filmbayeri g. 401) is a schematic cross-sectional view
of a Conﬁﬁﬁbj)e structural nenber according to a fifth enbodi nent.
Descri pt f Enbodi nents [ 0054] Enbodi ments of the present

i nvention W | ThdesHeHa! ddaestubieg e rékih filkahRr: @A Be béhdel o Bictrashieshse
drawi ngs In the drawi ngs, the sane el enents are designated using the

same nunBaigrial by atesng pertod themongiuertresin of the rasin srpediarticle tor aetinnens
?gpte)srence &l&gfvg' n%oﬂ»% Ih'e rré eﬁgjﬁ %gié ur aet%al ise gl‘r%]téilﬁlf 851‘1 lpeego}% Jsghredly
bonded together by the use of another adhesive. As the adhesive, a colored opaque
adhesive may be used. In the case where the adhesive, the resin film, and the paint layer
are arranged, when they (including the paint layer) are all colored transparent or colorless
transparent, the metallic texture of the metal base material can be satisfactorily expressed
to provide a composite structural member having a high metallic texture. When the
adhesive layer is entirely arranged between the metal base material and the resin film layer,
high joining strength is provided.
[0051]
[Specific Gravity]

The composite structural member of the present invention has a specific gravity of 5
or less as a whole and is light in weight. Thus, the composite structural member can be
suitably used for, for example, parts of mobile devices, which are required to be light in
weight. To achieve the specific gravity, the proportion and the type of material of the
metal base material or the proportion of the resin formed article in the composite structural
member may be appropriately selected. For example, in the case where the metal base
material is composed of stainless steel (specific gravity: about 8), which has a high specific
gravity, a relative reduction in the proportion of the metal base material (a relative increase
in the proportion of the resin formed article) results in the composite structural member
having a specific gravity of 5 or less as a whole. In particular, in the case where the metal
base material is composed of a lightweight metal, e.g., pure magnesium, a magnesium
alloy, pure aluminum, or an aluminum alloy, even if the proportion of the metal base
material in the composite structural member is relatively high, the resulting composite

structural member has a specific gravity of 3 or less and even 2 or less as a whole.



The conposite structural menber A is a lamnated structure including
a sheet-like netal base material 10A, a resin formed article 11, and
aresinfilmlayer 12 that partially covers a surface of the
sheet-like netal base material 10A. Pat8 of the resin fornmed article
11 is joined to the resin filmlayer 12 and the netal base materi al
10A into one piece. 19 [0056] The conposite structural nmenber

I A i"UShﬁ@&ﬁQ;kﬂsﬁhkasgﬁﬂﬁeh' t has a square bracket-shaped cross
section and I ntludes a bottomface portion and a pair of short end
portions[®%€&ndi ng upright from edges of the bottomface portion, the

short end portjons bejing opposite anged. .The .co site ...
Structural " meTBeTHROHA ST SE R s O R ARSa: Eveat G B ek et aven a
1.0 mm . 5 TG RAEERE dRC& BN U8Rl ARpartids dt h of 250 nm and a length
of 300 mm Each of the short end pOFFIOﬂS has a width of 250 mm and a

hei ght oBrisf RescriptiemobPrawieg®el ements wil | be described in nore detail
bel ow. E@ﬁ%ﬁ The netal base material 10A is a plastically
f or med al (pressed material) forned by subjecting a nagnesium

alloy flat shget 1(Bigikd §1) RAChEMRid dtbHkdREESaDYicW §F 18Bmposfle Slcnand a
wi dth of 240 mmto press formng to bend the sheet material into a

squar e- bPgETRst acshrkieg (ot hidrss erabodimenty andhBigs okl & B(\Pdre exmlanapory dayyings
i d 3 ' . tions: 240
i vi de Hugte Wndb A Hhédespbr BEE0BLb Bl IndtM PO ONS;

prepared as f[@id. @Figude 2¢b) I8 arsochémativSdrossrdeetiorall vizonglaseahpobit@structural

magnesi um al | oy haying an Al _content (Al content: 8.3% by nmass to
9. 5% by PREEDPT SRS aseeand ¢iabodimenty and bips.A({1) gnd 113 ars; explagatory

0110 AV SR SO Sy R It®.

flattening to provi et material (Yo
0. 2% pr oof st[Fes$] Fixhbe 3fPris atshbematic eapamsiiaral gref ¢fi aodoaposit@ Siroctdr@t 6

/K). For th roducti on of .the f] at sh rial known .condi ti ons
Ty b U sehicR e h Birhem bt Fie S/ e LR o
pol i shi n@raWi@g?itiHEﬁ}]ﬁatiné L li@dh%ﬁ&ﬁ Phoes thd QmposARIrGtu@l SbaBend cut, a

-S
hairline cut,” etching, asting, and printing and inscribing of a
desired | ett dFig#] Figyos €1 i@ agchematicogossygsetionahslicanet aoxsmposito siructural

ner oby PEEF: Rrgfeite Ol amopaitientard i UbAR bR bt caona

met al t exelr o a dofipoSite structuraltheémb&ScBortiRigBd foftt dribRlichdnd S a square
bracket -shaped article formed so as to cover the entirety of a

sur f ace Prseiigtion of Embegingmis he metal base material 10A having the
square-bl;o%ggft shape. Here, a constituent material of the resin
formed article is conposed of a polyner alloy (PC ABS) of

pol ycar bonat eEmbstimeniof YHeoprtdent infedtidnawlil Eed styedl el (vARSh réfeednide td the

pol ynmer all oy containing.a BN (boron nitride) filler in_an anmpunt of
10% by n#ttashédrdrawings; n If thedeapvines.thg ameelpgents arpedesigpated uaiag thesame
mol di ng as,descri bed bel ow
[0055]
<First Embodiment>
A composite structural member 1A according to a first embodiment wiil be
described with reference to Fig. 1.
[Composite Structural Member]
The composite structural member 1A is a laminated structure including a sheet-like
metal base material 10A, a resin formed article 11, and a resin film layer 12 that partially
covers a surface of the sheet-like metal base material 10A. Part of the resin formed

article 11 is joined to the resin film layer 12 and the metal base material 10A into one piece.



20 The thickness of a portion that covers the surface of the netal
base material is uniformand 0.5 mm The maxi mum t hi ckness (here, the
t hi ckness of each of the pair of opposing short end portions) is 1.0
mm | n the case where the resin fornedl@rticle has a boss and a rib,
each of the boss and the rib may have a thickness exceeding 1.0 mm
In this enbodinment, the resin forned article is fornmed in such a
manner tpﬁ$6]he conposite structural nenber A including a rib (not
illustra eg) has a specific gravity of about 1.4 as a whole. The
speci fi ¢ gr avlligconipastie stemttimmbmembpokA ilhsgated ot thisdémbetlitent lias a square

det er mi ngd i vi.ding the total f tituent el em f th
Conmposi | Bagk BRI Ao RehtIin B ol o toeToRot hrioh ApSa Prs LI ol
menber . I6@oRPSEetinasihH frohh&ige®BBtht YR BEEMRALS (ERshobEendBRSLR]

by disassenbling the conposite structural menber or ‘can be deter m ned
by cal cubging eppdsitolmnartanggst o dithstconpositrestingtunatenerhberHe asrarudfoom dhinkness

constituent el nt, _and e specifi ravity of .the cqrr ndi n
const t et B ETER D e hebieadh Bk PR Boh g 20 Hun Bla
struct ur RhefMeIFI300 mA | Eadesfethy sl €xdaitpliehsaiad aRFdthss 230 RAMARME atheight of
nodi fied. For example, in the case where the netal base material and
t he resi aMfBr nEachafithe elemenis il bg deseribgd iy mopy desadbbeleWaped cross
section,gﬁ%gﬂples of the configuration of the conposite structural
menber A include a configuration in which the height of the short
end portions Die mbel bat alatdriad 0¥ £plasticatiy tftemsbdgatenli (glksddmoatetidlye

botton1f§fe Eﬁ%tiqn is equal to the height of short end .portions_of
the resi IPTEY ¥ qURIFENG acMasacs gD ﬂ&mﬁtisgfmt maicaial hang a thigkpesgeld).5 mm

ot 1ol 4R EeQY ARRARD 20 M kR GATRAR R Sl i TR

entire pguafhiadlet clige (e siieafin boidnd e phRioht 240 by Rideal 300 méh long,
rect angul ar box-shaped nenber); a configuration in which at |east one

of the nibesizendsechmiithe shart arfiensr 240 mnf wideed 1 amn highd. | Heteuthes

hor t Lt t di i t t he .entj| i |
o 1 he' pisriding BRSnE Gt % SRbared s fIIBTST X Fif i st Bter LR R0 8F
t he bot t pEphcaRien A haihdn Ah@nidk aAl &ﬁf&t:@S%mﬁha%s&o 9!335 bemakd)an

the length of the bottomface portion of the resin fornmed article and

i n whi chcamppagble & hetafanAB: sloons silpedérbiotroling, ot the oesslting rolied sheetab
base nateni xt endi upri.ght fromyt.h ottom,f.gce portian he
B N et e Bl ey st P L PR R G

short eﬁﬁl rtions of orme Sa?_lc e
t he bot t@nvf Re6f AREE:1260 MPA dhénaP&adtibA b ikt PHixCIYBK)| epstthene of
the netal base material and the resin forned article includes a boss

or a ri bprodugtivm of sheeldatisheet gagberigl Jowein copditions mayibe usedi nAftérithe wasmer
12 is fo d.of a.resin film Here, ;.a.colorless transparent

pol yrret UT GRSt SATSHR deatorisn HelUas iy bR epmadt shraceBming forermrlee
resin fidiambay eit, 4 Rairlnedut A, Hastifig, taad §embhg bAEiLibihebYa 8ésid letter
surface (outer surface) of a square_ bracket-shaped conposite
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The resimefal textdrayer 12 is bonded using the constituent resin of the
resin formed article 11. [0061] As descri bed above, the outer surface
of the aPl base material 10A is covered with the col orl ess
transparent rgsi Dkl : %ﬁh% 4.0 i
metallic t extpﬁir%lerg%;l lfér?eédarf%?gf %gzliss%%at er ?%& %%a?e?{%}st %ac?r? ﬁgﬁg@?@gﬁﬂt%oggr
i n the cthaposictieofst sunfatel (iaherrsarfben) off fhehmestahipse xetdriad 10 A hetiag khecsquare-
texture., The inner rface and the en ces.of the netal base

ot er | ol PrER P o Pl d AP G At P PRl RATER T CORRISH 2
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resin, the polymer alloy containing a BN (boron nitride) filler in an amount of 10% by

mass. The resin formed article 11 is formed by injection molding as described below.



In the conposite structural nenber 1A, the bottom face portion and
part of each of the short end portions have a three-layer |am nated
structure including the resin filmlayer 12, the netal base materi al
10A, and the resin fornmed article 11. Zthe renmi nder is forned of the
resin forned article 11 and the resin filmlayer 12. That is, the
conposite structural nenber | A includes a portion conposed of a resin

al one. [?ﬁ@tﬂi%ﬁs‘) o %ﬁ{ &R@Ls the surfAc@ .rofﬁi%afﬁa}gﬁbasé Hﬁté}fﬁm%ﬁ%ﬁn and
structural nenber I'ncludi ng the foregoing configuration can be
pr oduced0.damde s dhe edtitham dhickhe30 Geke, the thicksessldf estir afttbel pain ofogposing

1(11), a.resin film120 constifuting the resin.filmlaye S
agraZ]geqSW%i H%?#Si}sel-@m- hihe iRk ot resin fprmed %ré%éﬂé&b&aaﬁﬁ%%
the resifibfdibAbidf tols skile Bb AR HBIAE ARSI 1] Ml 2Onichis

| ocated along the cavity of the’die 100. | ] xt, as
i |1 ust r atmblodimef, ghe régin farmedtdracls eéciondediinesuth & manngethat the edmposite t he

st O S Ticy ol R, 4P A0 Fo AR M ot .4
a whole. The specific gravity of the entire composite structural member is determined by
dividing the total mass of constituent elements of the composite structural member by the
volume of the composite structural member. The mass of each of the constituent
elements can be measured by disassembling the composite structural member or can be
determined by calculation from the product of the volume of the corresponding constituent
element and the specific gravity of the corresponding constituent element.

[0059]

The shape of the composite structural member 1A is merely an example and may be
appropriately modified. For example, in the case where the metal base material and the
resin formed article each have a square bracket-shaped cross section, examples of the
configuration of the composite structural member 1A include a configuration in which the
height of the short end portions of the metal base material extending upright from the
bottom face portion is equal to the height of short end portions of the resin formed article
extending upright from the bottom face portion; a configuration in which the composite
structural member entirely includes short end portions extending upright from the entire
peripheral edge of the bottom face portion (typically, a rectangular box-shaped member); a
configuration in which at least one of the metal base material and the resin formed article
includes short end portions extending upright from the entire peripheral edge of the bottom
face portion; a configuration in which the length of the bottom face portion of the metal
base material is shorter than the length of the bottom face portion of the resin formed
article and in which a gap is present between the short end portions of the metal base
material extending upright from the bottom face portion and the short end portions of the
resin formed article extending upright from the bottom face portion; and a configuration in
which at least one of the metal base material and the resin formed article includes a boss or
a rib in the foregoing gap.

[0060]



Next, the second die 101 is transferred toward the first die 100 to
forma space for producing the resin forned article 11 using both the
dies 100 and 101, as illustrated in Fig. 1(1V). Here, the resin film
120 having a size sufficient for the farmation of the resin film

| ayer 12 having a predeterm ned size is prepared. Wien both the dies
100 and 101 are arranged in proximty, as illustrated in Fig. 1(1V),

th in fil i i13l: th i
That 1o, the LasennfPPHERggZi ulRy STy el FRorti i
the for npslysrtiel nictiacrydse filthtanidd aahickadse of 150 linus nsddne The $édin filrh tayer

120 is not  displaced during the formation of the resin forned article
11, so t kais aegedsmpdpcaevaithe entirety of fepface (ontex swrfage) pha sRatareprapket-

hi gh acc : : ty] 1 i f I: resin
Formed aPPe wpiosincuding 1 ERBSRAEabaT bRl Bhed LB TR o
100 and diyit dmd gootionstdfehe esinfofmedatclarli icohgmioiis lowithi the pait bHopposingishort
Si mul t aneoysly, t nmet al base material 10A, .t resin.film2120, and
the resi Fid %ﬁb? meaall baseapateriah gy a1 115 iR 40 1axsgde hsel?orlslgé H&HSH?&
const i t UsiHstifuRSi Rsin LIRS reSiH b d 26c16qpst i tuent resin, the dies 100
and 101 are opened. The resin film 120 1s appropriately cut to

provi de [U9éltonposite structural nmenber 1A including the resin film

| ayer 12. [0068 . An hesj ve (.not .i.llustrated) nma .applied
Lo s suriace 51 derEbrkedvephe SHRESurieR o WAl arsE FisteTioh A0fis Vet e
mat er i al wiHRAhdEN&8 thadpatent f@i@ﬂmﬁﬁ?’k‘ﬁl ATeer&lsy s%'i’ﬂi@iélﬁﬂﬂe)@&es@ing_the
predeterm ned position of the resin film 120 arranged on the di e 100.
Al t er nat mg@llic teaigire of the metal dase materigl. 104 igelf andeequdisigninfthe eemp®Biteay be
bonded t e rial 10A wWth. an a iV

11 st r agal TR Rber S RaVlR Slcefhnhéolls el CEPERRERERE} apd red;
fil m 120faaesbftthe nived] Bhscdraserisetosy ardlcovdiéd Wi theresinrfangatiareitlctineadl the
100, the resin_formed article 11_mai/ be formed. The adhesive na%] be
appl i ed P@enswiase istqeuered (vith tha sesimfilng fayar 12:disnesn thermretal kase materianl 940
In the ¢ ﬁ{jﬁé i is used, a conposite structural nenber
i ncl udi ng%geﬁwéalgﬁggél\?(gsl ayglréf t(r%ijt illustrated) arranged between the
met al baf@6dpterial and the resin filmlayer is produced. In the case

where the adhesjve is used as describ bove, the netal base
material 10A B8 $MBPQSHE UGty 2@8&?& ﬁsﬁoga%sfﬁ%ﬂqra?wn ahpigagh of

during tfg <hQ BRd hb&RoRE hiR& ﬂ]fe%i-lgye{rq ] teﬂrsErht?thFe iﬁg-luﬁngq}’l@@éin film layer

resulting in a cohposite structura er w excel ' &nt position
accur acyl2,Foe mket haseanatetiad 10A3 acdtheossin éorstedadiale &l. nErbremahaler isgomnel

adhesi ve er.has excel | ent esi on_pet ween, t metal base rmateri al
and the ¥ Fesin Frmedgaele Thardd B Festi R UIERL: o el I T FoBoE Mo BT
film Thes@beOnA iRt b PofidHSddighdsbEoPHRSM AsheTY al so be applied to
enbodi ments descri bed bel ow. [0069] [ Advant ageous Effects] The
conposi t 068} uct ural nmember | A having the configuration described
above has, high rigidit,y and high strength even at a small thickness
(the naxﬁ’ﬁﬁ‘?h%PﬂPi‘gﬁg%éé of the enbodiment IA: 1.0 ), as conpared
with a resin rerERehpROiResaHosite ArichFhlmehbta.A ihblding the fdiegdiggposi t e
structural menber 1A, denting and deformation do not occur easily, so
that a peedignetionsar be pegsacedss dsscribedheliied over prol onged peri ods
of tine. dO@ﬁ;EartiCUl ar, in the conposite structural nenber IA the

net al base terial 10A includes the bent portions forned by press
form ng and thAusivsastedighigr 1 @) tegin fentZ) cdnBgtudagpiesiesie Bnrlagdrulads

b A h lent rigidity. F h re, in_.th j t .
St ot ur AreneghBb e st e Hod i Fiarnvireqmid ARGALE Biptsal PEgnTShSal s 120 in
consti t UgRt, JMRidler Q{at {}nlle%ﬁ%%?rﬁ'@{& 1 @??lo@?ﬁa@ blofl tl'}eoé%vitg%f hfaadic tl?lﬁz of

conposite structura as a low spécific gravity o
| ess as @O0GADPI e.

Next, as illustrated in Fig. 1(III), the second die 101 is separated from the first die

100. The metal base material 10A is arranged at a predetermined position of the resin



[ 0070] An attaching portion, such as a claw portion, a bolt
hol e, or a tapped hole, can be easily fornmed in part of the resin
formed article 11, for exanple, a part, surrounded by a broken-1line
circle, conposed of the resin alone il2Ustrated in Fig. 1(1). The
conposite structural menber including the attaching portion is easily
attached to a predeterm ned target object with or without a bolt or
screw anfjjf hyg has excel l ent nounting workability. Furthernore, the
conposite structural menber includes a nonnetallic portion
(noncondfi®bbye portion) conposed of the resin alone and thus is

suitably used for parts  of ectrlc I nd e n esthat
cotabl | oh T advertcbRammedts SHoS raatlied B BEghafic 105 G5 spice for
conposi t groahdidg e lin el artide i1 pﬁklﬁg %§thttH@ dfe@%@ aﬁd Lo, |a§‘i/lﬁfstr§tl%d in Fig.
functioning as a decorating menber and thus has hi gh-qualit

appear anl:(éVém dHexctbk Iresm fitied 2g haying p eize iseficiest & the fwmﬁilfguoﬁthﬁ ogsin film

The 09 e i R B PO s mif 0 VBt ot s i8S Kifiand Uhibase

I n addi t irpihged REploREhify, kb lMstraie in F% HI¥Y, the! Rin MIas | ZBisdartially held by
corrosi on- re5|stant | ayer and a surface g{sotectlve | ayer for 24 the

nmet al babeth g des KO | 01He Adat iss the resgnpilsg il 2@ isdetd fox h@thldlemel@ﬁ@ndllﬂl
i R
0 A S FOEh P BIRSSRANSRYST, PIALODRSARAIH 298 Pl | T

accor di ndisplacedl diemgnkl ﬁimadmmmae wesin fdemedeaizid biedo Wat ﬂlero@hmoem@e t 0
Fig. 2. A conposite structural nenber 1C according to a third
enbodi nesﬁwwrﬁhmﬁ“ebﬁé&wﬂ&jfow%mthmwgra% Fig. 3. The basic

confi gur Tl of each of the conposite structural nenbers 1B and 1C
is the sane as that of the conposite structural nenber |A according
to the first Anbhotitusantesindiol fortivee thh ageirs forfnedattale blaseénjretee intaltls shbce
and 10C nts, w.l descr.i bed,

ff f
and descHS 5163 a@%ﬁﬁ tSfiFFéH%‘@&ﬁ%rfﬁhFoa{ﬁﬁ e%ﬁi%&%}%%l&@%&ﬁ?ﬁéﬁﬁ@&% are
om tted. bS] Slmultanemﬁy,%é ﬁ{etzﬁ%ﬁ& Iﬁﬁtreﬁﬁl! AA, Jtﬁ’eBrebﬂﬁqilej% bl {HeGesin

Corrp03|te structural nmemb is aflat s eet mat eri al that IS not
subj ect efbprmed prtisksl if ae mtﬁgallm bom@dﬂb@thmtuaingbh@@mmmem 1g$in] O After curing

according to the first .emhodjtyrent.. .The flat .shegt materi i s _used
or 1 ne eearulfeot ksl 4 G (Eanolate ondienor TR 1R P8 tdp i Ratcly
has the &ahd FWV&& tBElVapeaR Strafidra xieditee NA ifQMBFIESTesih BlmtlBgeret al
base material can be easily produced and thus has excell ent

producti 06§l and (2) the netal base material has a sinple shape and

thus is easi l%?cﬁﬁe@%?ﬁo ﬂuétlt%?edﬁi eay ol atp ﬁed){ooadsl{l?facg O¢ t?lf nle ﬁ b%géT}PlgFéritcile

structural
10A, and then the metal base material 10A provided with the adhesive may be arranged at

a predetermined position of the resin film 120 arranged on the die 100.  Alternatively, as
illustrated in Fig. 1(V), the resin film 120 may be bonded to the metal base material 10A
with an adhesive (not illustrated) in advance. After the integral intermediate of the resin
film 120 and the metal base material 10A may be arranged on the die 100, the resin formed
article 11 may be formed. The adhesive may be applied to any of the metal base material
10A and the resin film 120. In the case where the adhesive is used, a composite structural
member including an adhesive layer (not illustrated) arranged between the metal base
material and the resin film layer is produced. In the case where the adhesive is used as
described above, the metal base material 10A and the resin film 120 are not substantially
displaced during the formation of the resin formed article 11, thereby resulting in a

composite structural member with excellent position accuracy. Furthermore, the



[ 0074] The netal base material 10C included in the conposite
structural nmenber 1C is a square bracket-shaped pressed materi al
simlar to the netal base material 10A according to the first

enbodi nent. The netal base material 1023 includes a circular through
hole 10h in the bottomface portion and is different in that the

t hrough hole 10h is filled with a constituent resin of a resin forned
article

hrough Pl e TR AL ey REAM S ARSI s Bon LIS o en the
nat eri al méGCbasednatbealaed ithe feainféo laydr) thheinbiliagthe tseymrativnrofite msmaﬁlm
bet ween e resin filmlayer 12 (resin film 120Q) . and the resin
artiohe Tt cPRARuBeT sREdhs Aebe T ARRhH  SHeoars dubed
materi al hQ&, the resin filmlayer 12, and the resin forned article
11C. The adhesion is easily enhanced by arranging a plurality of the
t hr ough HW968E, increasing the opening area of the thorough hole, or

changi ng e _shape e through hole. Thus, for exanple, the

f or egoi nb&(g&ﬁég?%%%&ie omtted. A portion inside the through hole
25 10h is conpes@hpekité feuchasl MeRbe A having R coRfiP@aIddd&tibed 400t has
menber 1C, such a portion conposed of the resin alone can be easily

formed. g rigihty s ghpioaeth ornahespal trckiesyéhampxipum thiekngss of the
d i an.
P eonChEhhARTRA L4200 R5aF SPEFhRSE: MR STeh PR Ep A5 TR e AL

propor t i Thuspin the eoﬁipbﬁ’[e MGmraTn‘ieeﬂiheallAJ,ﬂéhtiﬂg dndelefniation §€@n6t dddai eushy,
menber 1C. Thus, in this configuratjon, a reduction in the weight of

the conp¥siheild Riedetermingd shaprisat bs mamdained ever prolenged psaodsefiias., i ze,
d f

oo bo coues if & obRpUETlARE RIS T i PR et 2@%?%%@68

[ 0075] the beﬂ’d’;mrﬂmpfunnechb)spnesx:founaig amdnlnﬁrlmsbiglﬂmgidﬁﬁ ddéencbgethe

roduced as the co ite,st tural menber. | ordln to the fjrst
D ol e AmPOPE ST bk | 4 Bt PAEHOE TEtite: ERBROTARGIN fiomposie
mat eri al gt h AR A méBba! lﬁpﬂﬁ@hﬁfﬁ{v@fghﬁﬂnaé@uﬁﬁ Qll@’j}r irs%@&?éis Poorktifiehd hehl & €

100. A constituent resin of the resin fornmed article 11 or the resin
f or med atheimdta bageOmiteriph] Gytse dhdt theoccmnsite strakefiahmdmbyr tAbagd ey g@0ific
and 101 and. tthg fér ed to |nt egrate the nmetal base material 10B or
the met aF2BRE e ART &P 42 VBRI the resin film 120, and the resin forned
article pp7gr the resin forrred article 11C, thereby producing the
conposite structural menber 1B or 1C. [0076] <Fourth Embodj nent>

A conposite AR aléaching poreerhsnchd adewbarting., & §ol holsuer ttappesbletlean be

hi 1 orany e i e of BeFbgf Rl aftdle AfitEh oyt adel rlffiupd 894" °

articl e brsken-Hhdgirée,oRtpobetDefThe a3imoalent 1llh§t$at&Eﬁ‘1fF1QeHD)El e composite
Furthernore, in each of the first to third enbodi nents,

a
conf i gurgrichial mempsrdaclugiag thesitigchie @@Hloalrli: pasly artgcl}eéut%are(d@teﬁ@mdt he
nmetal b i i
Voanvini | areef BB At BPIhAR 18R o sfreb BN gl BRI BER e Welabilioy
resi n f ofurdcraote, tieesnpbEits staithidal, manbleriﬁclﬁﬂes sﬁwnhimﬂmpmlon n the

onl'y 3 SRRV PO M COBSE BT Th SA0Rs B SRR RO bt of
?;;[/Ie? ! esefléétnall and tfeb#onid AevitdBa@sRbAH rddf A8EmhRichtis 2RE b8 idrid. M
[0071]
The composite structural member 1A includes the resin film layer 12 functioning as
a decorating member and thus has high-quality appearance and excellent design properties.
Such a configuration having the excellent design properties can be easily formed. Thus,
the composite structural member 1A also has excellent productivity. In addition, the resin

film layer 12 also functions as a corrosion-resistant layer and a surface protective layer for



[0077] The resin forned articles 11D1, 111)2, and 11 D3 can be used
for different applications. For exanple, the resin forned article
11Dl can be used as an attaching 26 portion where a claw portion, a
t apped hole, or a bolt hole is fornmed Zdbolt hole in Fig. 4W, and the
resin fornmed articles 11 D2 and 11D3 can be used as ribs configured
to enhance the rigidity of the conposite structural rrenber 1D. This

poi Nt Cafqh SN DiSe hatiGial P62 Hhﬂc{ Dtl%?%ﬂ%' Eﬁg{;&;@gﬁ@;ﬁ%ﬁ% 1A Gt m B%Yriﬂ

The conposite structura nmenber

conposi t thesikeeltentaglearmobdever pfolangedpdrings dfixihée first enbodi ment.
However, q%'gﬁf havi ng appropri ate shapes such that the desired shaped
resin fof articles 11D1, 11D2, and 11D3 are forned at

predeter@ﬁﬁgdmltgz%ﬁggf the conposite structural nmenber 1D are
prepared. The resin | mand the netal base nmaterial 10D are

i nt egr at ed usAngm.ansmoH!msmmembedéB@ccdnddlgatb@\sec;oudrmkmdhﬁérgmthbieon

2t dosi r&tropbe] VB reBRoT e et oy A pivaBos B Fulel TR EAC etorfinedt da,

thus pr o ghebolihbg Rvid egraeserided fvdlmﬁlréﬂctayo Fig. BheTHE BAsicAffightfion of
conposite structural nenber. [0079] The conposite structural

menber 1Exched dhetampasiie sirectireumeimbenst Boindel(E isithe sdmae asdhat adshe ¢namposite
oot 1 arRChehBy TR ARSahe BRE Rl cRibob fadelond freisn R 35 bl e

t he resimafepialsed zﬁllﬁtIIOCj e dﬁfb@leﬁth eHers the differdhd soists will Be UBRrisBaR@dof
the resin formed article._ Descriptions of the configuration other

t han t hedgssriptiansed ogher cenfimuations and abwatagsenseftests ahemiidant ageous

effects mtted. This point can also be true for the fifth

enbodi ment descri bed bel ow. [0080] <Fifth Enbodi nent > A

conposi t e st rTiet metal bave mixeeridl EOchﬂudﬁdng theocdniymsite stolctenbadnbentB wid |
with reference to Fi

merber | B SheqtpRe a] gt it Btsuieeipd e Pis BirmBE R Mo uetaoese SRFTED A
A surf aCé‘cchdlﬁgbehQ Firdt & bBBIRINt. baPl’?e AIRLKEdt Hiaterdd 'fslus%H %ﬁﬁg&ew Hag
resin forned article 11Eis joined to the resin filmlayer }
However , miateeiahtdihl Dasethemnaali tabs ma@Eal Hifdha0db2 fdlu!vmg]edvaaEgns fiat med
article éLxlc lgr{t%cglggm cs: (T) t?le e%ﬁtbase material can be easily produced and thus has
excellent productivity; and (2) the metal base material has a simple shape and thus is easily
arranged on the die in the production of the composite structural member.
[0074]

The metal base material 10C included in the composite structural member 1C is a
square bracket-shaped pressed material similar to the metal base material 10A according to
the first embodiment. The metal base material 10C includes a circular through hole 10h
in the bottom face portion and is different in that the through hole 10h is filled with a
constituent resin of a resin formed article 11C. The use of the metal base material 10C
including the through hole 10h increases the joining area between the metal base material
10C and the resin formed article 11C and the joining area between the resin film layer 12
(resin film 120) and the resin formed article 11C, thereby increasing the adhesion among
the metal base material 10C, the resin film layer 12, and the resin formed article 11C.

The adhesion is easily enhanced by arranging a plurality of the through holes, increasing
the opening area of the thorough hole, or changing the shape of the through hole. Thus,

for example, the foregoing adhesive can be omitted. A portion inside the through hole



[ 0081] The conposite structural menber | E can be basically
produced as in the conposite structural nenber | A according to the
first enbodi ment. However, appropriate dies such that the desired
shaped resin fornmed article 11E is forked at a predeterm ned position
of 27 the resin filmis prepared. The resin filmand the nmetal base
materials 10E1 and 10E2 are integrated using an adhesive. As

descri be j ] OR,. | i.ch:

materi o LERRY ok EGGBNGAHIA Din bk diblddind AfucRledl AmBE: F, SBEPE

ibnt egL at pﬁi‘éion tct;\ﬂnposedsjf ithef xiebilmallcﬁ;ee:an (]jae easily fa?nec}s eﬂ&rg_q:’;o;eﬂtign @m;iamg@df than
e achi eved, us ovidi ng a hi egree o ex i in e

Bost o St aloni b b e d rRn e g psron o5 aseabed ahoNY eh By DR ssd asg

pluralit &es@%nogﬁﬁ'ﬂﬂexfrﬂérMe g%efsérfde% tl?@ﬂﬁr&?@h%%@{l%%d&%_s %Héfﬁr?ﬁrﬁr{i(ﬂ?ﬁ' bE the

embodi nent 82] <Si xth Embodi nent > eresin fi
const i t umietag badeanatesalrl 0C ihthd eopaposite souatimbmembent®. oThushn this st to

fifth enmbodi ts, in filmincludi lity of mnute.
thr ough ROV @ e iytheeighfope fho St Seialprien  defievede
of USi NYTHe §iRpE Muinhbe iz, Wit shforthRIf Wierthtdugh Pl fofReDTh the hikgal 86 material
uniformy arranged over the entire surface of the resin film the

ci r cunci ¢a3 ke apprapgiately peledied nHriow gh theqidbesipmenddesigndi anet er of 100 gm
or Iess,[ the resin filmand the netal base nmaterial are joined
t oget her; degassing can be sufficiently perfornmed therebetween. It is

t hus possi bl eTHecoBifosité stvidttyral mbimbexds 1Behdi ITT Edsheqptodiicel ub ea®mposite
t her ebet ween and reduce the occurrence of poor aﬁﬁﬁgar ance due to the

pr esenceStBrEaBeERer Ihagearding ta the firstembrdinggte A% the reaiyifims i20a0d
bl esence P : TesRTam

e’ rangaty il bASHARE! 0 Ge 3 PR DBURS 100 sl iRy B e B e 100,
nmet al baAeonsitecrit adsin of tho vesirefbraved hrtickel Ir @sthe rdsin foymed erticter il is dnjecéd

t he bubbJ es can he.i nhi bited w_thoyt reducing the corrosion

resi st antP dFPack defing ytbggléesmgb@paépfa?%%gg%weg to Integratg thometal hasss
the resigafelihm dR¥ehe WiAS 1RV RESrbNE)CE 86 fshORIREth(Rhhd HeSesih Rffmed

t hrough hol es are not associated wth corrosion resistance. Thus, the
si ze andartible 1drogdhd resintfouneddrticled 1 Chtherably prodiemgthy ceposierseastechl For
exanple, in tthca & where the through holes are increased in size to
the ext eMEMPHa Pﬁi circuncircle of each of the through holes has a
di anet er[gaf76 mm or |ess, degassing is nore easily performed. As

descri bed above, the size, the shape, and the area fraction of the
t hr ough fidewsth Emhodimestranged, dependi ng on an object to be covered

exampl 6. pr odust B ssHar PR bR 8RS B AREREBIEY Al B e
like. A gaohbidowih kefered lodhibet(Der Toeadhed thd firmt ftiir embsdnass, tie
resin filmconstituting the resin filmlayer. 28
configuration in which the resin formed article is 2 single continuous component has been
described. Furthermore, in each of the first to third embodiments, a configuration in
which the resin formed article is joined to both the metal base material and the resin film
layer has been described. Meanwhile, the composite structural member 1D includes a
plurality of resin formed articles 11D;, 11D5, and 11D;. Furthermore, in the composite
structural member 1D, the resin film layer 12 is joined to only a surface of a metal base
material 10D. The resin formed articles 11D, 11D, and 11D3 are not joined to the resin
film layer 12.
[0077]
The resin formed articles 11D, 11D,, and 11D5 can be used for different

applications. For example, the resin formed article 11D, can be used as an attaching



[ 0084] <Sevent h Enbodi nent > In each of the first to sixth
enbodi nents, the netal base material conposed of the nmagnesium all oy
corresponding to the AZ91 alloy is used. Alternatively, a nagnesium
al | oy havi ng anot her conposition may b26used. Pure nmagnhesi um may be
used. Exanples of a material that can be used in place of the
magnesi um al l oy include titaniumand titaniumalloys (for exanple,

t hey hav ]%ﬂw}.& AT

of 700 %I%Pg%%geoi and ag%%erna gi%@ﬁ%&gﬁsgoeg?%ﬁlgﬁg %ﬁgiﬁﬁ
10- 6/ K tuad (i resid forfaed lyticles 1, mnd1 &b cad hinused as aibé oydigutal toexhagk ¢he
t hey have a.Yo s noduyl us of a 500 GPa, a Q.2% progof stress
of 50 wpag@&ys%g%\ﬂsglpoaﬁastmwefwseﬁ@xfdﬁns ' DpBH A e e fas afifio: o
/K to SOC%bg&n.ﬁn{(Qscn@éyjoéw‘gn and iron alloys (for exanple, they have
a Young's nodulus of 100 GPa to 250 GPa, a 0.2% proof stress of 400

MPa to 1[®QG8] MPa, and a thernmal expansion coefficient of 5 x 10-6/K
to 30 x 10-6

e th ssed terjal iLs,used,as,the netal .
base mat or1 ot i ssben® shactol FRRe: B LE hebadiaRinRRe e dbiBysic
forged mah@tnral meRbér EREQSrdBE & {halfirfRioaffely HeRke&! diBghiigg
material to various treatnents, such as heat treatnment, may al so be

used. [ OGEBpPrias graphs srebdhatitbndesired shapeg pesémmfrmed attwlﬁsmle,t 11{y, and 11D;3
sevent h Sﬁ%%éﬂeﬁt z dette{}ﬁia%%wosg%r abk Hw‘é@kecﬁr&cﬂﬁaﬂﬁ&%e% gre prepared.

mat eri al " has a " su G P M CH CIERa s Over Tt he Bt 7

base mat €h¢ adsinhfilen Hekthe dag4lbabettateAbl BN afel i@ Edated isthgret alhesiagse As
mat eri al nmay have partially different thicknesses. For exanple, the

metal badescitdrbonr. hagomiguationinorhiehths plupl igsig dpresdiartisles amse
protrusi gy, ]%%M 1?1?}{::(: 1 d%‘?des;rga p&SROR & th@mg{a'l f)gs‘%rﬂl?ﬂgnzﬂ ll@ 65?1%6: gclfueved

depressi on or ~exanp esi gn or

a reductihmg prmndlvag glhigh 30641 ﬂ@bdnblhty 1En1hmdhsr@mf>the composlita s&aﬂhrabfnetﬂber.
first to_eighth enbodi ments, the configuration including the

col orl esgﬂ%tg nsparent resin filmlayer has been descri bed.

Al ternativel Wh@co?@d%ft@%ﬁ&ﬁ’ﬁﬁﬁ%ﬁﬁ@ﬁ lll’)ﬁéédi‘dﬁllg 'tértﬂe%ﬁﬂ’th %b@dh%ﬁ{ Rfd | m
| ayer including a thin [ayer conposed a netal or a conpound nay be
used to sumg &spo n@tnposlttastmomml atmlgm A a&cmdm@p theafitsyerabediinahl, exdept for
may be RS I%Egé)%tg?m ing s?zge of {he Efalrbeelge I%alerilaf]the[ r%gigﬂmned article, and the resin
film layer and the shape of the resin formed article. Descriptions of the configuration
other than the points of difference described above and the advantageous effects are
omitted. This point can also be true for the fifth embodiment described below.
[0080]
<Fifth Embodiment>
A composite structural member 1E according to the fifth embodiment will be
described with reference to Fig. 4(1I). The composite structural member 1E includes a
plurality of metal base materials 10E; and 10E,. A surface of each of the metal base
materials 10E; and 10E; and a resin formed article 11E is joined to the resin film layer 12.
However, the metal base materials 10E; and 10E; and the resin formed article 11E are not
joined together.
[0081]
The composite structural member 1E can be basically produced as in the composite

structural member 1A according to the first embodiment. However, appropriate dies such

that the desired shaped resin formed article 11E is formed at a predetermined position of



29 <Tent h Enbodi nent > In each of the first to ninth enbodi nents,
the configuration in which part of the appearance of the conposite
structural nenber is constituted by the resin filmlayer has been
described. Alternatively, a configurat2dn in which the conposite
structural nenber further includes a paint |ayer arranged on at | east
part of the resin filmlayer nmay be used. The further arrangenent of

the pai ”Ehe'fééiﬁ?ilﬁﬁéﬂll gén%grsll irig@get%{r?ﬂ@@fﬁ{qﬂtﬂ n%baeltrbgfe M’Q{eﬁﬁls 16E] ﬁvﬂ‘f‘ftﬁ? are

and hardness o 6 case
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of the nEi04P] base material is sandwi ched between a pair of resin

films may is, the resin filmlayer may be arranged on
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OA, 10B, 10C, 10D, 10E1l, 10E2 netal base material; 10h through_hole
11, 11C, citeumsircleafigach of the ghyough holewbaving o Ainstetencf il0Y um ardesseyhan thel m

layer 10Quin19h fdhe hfeta b5S Matetihilre joined together, degassing can be sufficiently

performed therebetween. It is thus possible to effectively inhibit the inclusion of bubbles
therebetween and reduce the occurrence of poor appearance due to the presence of bubbles.
In particular, in the case where a resin film in which the area fraction of the through holes
in the resin film is in the range of about 1% to about 10% is used and where a surface of
the metal base material is covered with the resin film, the formation of the bubbles can be
inhibited without reducing the corrosion resistance of the metal base material.

[0083]

In a portion of the resin film layer that covers the resin formed article, the through
holes are not associated with corrosion resistance. Thus, the size and the area fraction of
the through holes may be increased. For example, in the case where the through holes are
increased in size to the extent that the circumcircle of each of the through holes has a
diameter of 2 mm or less, degassing is more easily performed. As described above, the
size, the shape, and the area fraction of the through holes can be changed, depending on an
object to be covered with the resin film, The through holes can be formed using, for
example, production conditions of a waterproof breathable film or the like. A
commercially available perforated film may be used as the resin film constituting the resin

film layer.



30 CLAIMS [Claim1] A conposite structural nenber conprising: a
nmetal base material; a resin formed article; and a resin filmlayer
that covers at |east part of a surface of the netal base material,
wherein at |least part of the netal basB8nmaterial has a thickness of
50 Jimor nore, and at |east part of the resin fornmed article is
joined to at | east one of the netal base material and the resin film
| ayer. [g@'ﬂn 2] The conposite structural nenber according to
Claim 1, "wherein the resin filmlayer includes a plurality of through
hol es, arBewentr Bmbodinenti r cuncircle of each of the through holes has
a diameter OfInle%gh g}%re first to sixth embodiments, the metal base material composed of the
magnesium alloy corresponding to the AZ91 alloy is used. Alternatively, a magnesium
alloy having another composition may be used. Pure magnesium may be used.
Examples of a material that can be used in place of the magnesium alloy include titanium
and titanium alloys (for example, they have a Young's modulus of 90 GPa to 150 GPa, a
0.2% proof stress of 700 MPa to 1,500 MPa, and a thermal expansion coefficient of 5 x 107

% /K to 30 x 10" /K); aluminum and aluminum alloys (for example, they have a Young's
modulus of 50 GPa to 500 GPa, a 0.2% proof stress of 50 MPa to 500 MPa, and a thermal
expansion coefficient of 5 x 10 /K to 30 x 10® /K); and iron and iron alloys (for example,
they have a Young's modulus of 100 GPa to 250 GPa, a 0.2% proof stress of 400 MPa to
1,200 MPa, and a thermal expansion coefficient of 5 x 10 /K to 30 x 10°/K). While the
pressed material is used as the metal base material, for example, a cast material, a rolled
material, a forged material, a treated material obtained by subjecting the material to various
treatments, such as heat treatment, may also be used.
[0085]
<Eighth Embodiment>

In each of the first to seventh embodiments, the configuration in which the metal
base material has a substantially uniform thickness over the entire metal base material has
been described.  Alternatively, the metal base material may have partially different
thicknesses. For example, the metal base material may have a protrusion or a depression.
The protrusion may function as, for example, a stiffening rib. The depression may
function as, for example, a design or may be used for a reduction in weight.
[0086]
<Ninth Embodiment>

In each of the first to eighth embodiments, the configuration including the colorless
transparent resin film layer has been described.  Alternatively, a colored transparent resin
film layer or a resin film layer including a thin layer composed of a metal or a compound
may be used to correspond to various designs. A commercially available film may be
appropriately used for the resin film.
[0087]



l ess. [C aim 3] The conposite structural menber according to
Claim1 or 2, further conprising a paint |layer on at |east part of
the resin filmlayer. [CaimA4] The conposite structural nenber
according to any one of Clainms 1 to 3,2%herein at |east part of the
netal base material is conposed of at |east one of pure magnesi um and
magnesi um al | oys. [C ai m 5] The conposite structural nenber
accordi ngTérRhE%oQPﬁrﬁ’ﬁ Clainms 1 to 4, wherein at |east part of the
netal base nmaterial I's conposed of at |east one of pure titanium and
titani um al | dpsach 6f therfir&]to ninth eﬁhedmmrrppﬁnetcenﬁgmmmmma{rmmpmof the

according to an e of Cdains 1 to 5, V\/aerelnt sin.f | ayer
s vi Sansriantd b e PR Pan e Sttt cronpied T charernAm layS
conposi t geehitdedinesal A%Hﬁﬁwe@cepwnﬁgﬁ&nbﬁ IROiPRe Bmpdsb '§§uétu1tapmfémber
wherein an adhesive layer is arranged on at |east a portion

i nt er posButheeinabides & painhlayerd arivaged omatdeastparindthehesin & dayer hray|bayeed.
The further arrangement of the paint layer results in the enhancement of the water
resistance and hardness of the composite structural member, In the case where both the
paint layer and the resin film layer are arranged in such a manner that the paint layer is
partially arranged, it is possible to express a design formed by both layers.

[0088]

The foregoing embodiments can be appropriately changed without departing from
the gist of the present invention. The present invention is not limited to the
configurations described above. In particular, the entire size of the composite structural
member and the size and thickness of each element are merely examples and can be
appropriately changed. For example, the metal base material may have partially different
thicknesses. Furthermore, for example, a configuration in which part of the metal base
material is sandwiched between a pair of resin films may be used. That is, the resin film
layer may be arranged on not only a surface but also on both surfaces of the metal base
material,

Industrial Applicability
[0089]

A composite structural member of the present invention can be suitably used for
parts of various electrical and electronic devices, in particular, housings of mobile or small
electrical and electronic devices, and parts required to have high strength and high rigidity
in various fields.

Reference Signs List
[0090]

1A, 1B, 1C, 1D, 1E  composite structural member

10A, 10B, 10C, 10D, 10E,, 10E; metal base material; 10h through hole

11, 11C, 11Dy, 11D4, 11D, 11E  resin formed article; 12 resin film layer

100, 101 die; 120 resin film



31 [C aim 8] The conposite structural menber according to any
one of Clainms 1 to 7, wherein at |least part of the netal base

mat eri al

I s conposed of at |east one netal selected frompure

al umi num alum num al |l oys, iron, and i3®n all oys.

CLAIMS
[Claim 1]

A composite structural member comprising:

a metal base material; a resin formed article; and a resin film layer that covers at
least part of a surface of the metal base material,

wherein at least part of the metal base material has a thickness of 50 um or more,
and

at least part of the resin formed article is joined to at least one of the metal base
material and the resin film layer.

[Claim 2]

The composite structural member according to Claim 1, wherein the resin film layer
includes a plurality of through holes, and

wherein the circumeircle of each of the through holes has a diameter of 100 um or
less.

[Claim 3]

The composite structural member according to Claim 1 or 2, further comprising a
paint layer on at least part of the resin film layer.
[Claim 4]

The composite structural member according to any one of Claims 1 to 3, wherein at
least part of the metal base material is composed of at least one of pure magnesium and
magnesium alloys.

[Claim 5]

The composite structural member according to any one of Claims 1 to 4, wherein at
least part of the metal base material is composed of at least one of pure titanium and
titanium alloys.

[Claim 6]

The composite structural member according to any one of Claims 1 to 5, wherein
the resin film layer has a visible-light transmittance of 30% or more.
[Claim 7]

The composite structural member according to any one of Claims 1 to 6, wherein an
adhesive layer is arranged on at least a portion interposed between the metal base material

and the resin film layer.
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[Claim 8]
The composite structural member according to any one of Claims 1 to 7, wherein at
least part of the metal base material is composed of at least one metal selected from pure

aluminum, aluminum alloys, iron, and iron alloys.



