ZIHSd 10-2019-0101227

O (19) gt d=E33 (KR) (11) F/AEM3E  10-2019-0101227
(12) F7/ME3FE(A) (43) FAYA 2019908830

(51) A5 EF(Int. Cl.) (71) &<
B29C 65/34 (2006.01) B29C 65/00 (2018.01) bt At
(52) CPCE 3%+ G 7 SANE 125 (H3%)
B29C 65/3476 (2013.01) (72) =}
B29C 65/3404 (2013.01) AR
%_o_] = — |
(21) §1%§ 10-2018-0021298 MABA] SAT S7)% S 17 10316045
(22) &2494# 2018302922 (74) Yzl
A TR 20180029229 =5yeloo

qAA Ad e 5 12 %
(54) ore] o

Hoalmo g4yl Zalay Alolo] ZFetm Axndtn #dI HIRES dAE L FE5 dEHE o83 I
3 Zepxagol HIWHS A, 2 oabygol dAA oo w2 F&a Seage] HihlHe ZEag A
ol F& BAE AAAA, A7l FEFAY A7) ZEaE RAVE AEse THEE gAse A AV F
HEO s A7l 55 24 Aol Al 252 A E F5 23S AAATE A 2 A7) 35 BE A
AetFF FAE AAAA, A7 FHEE ez, A7) FHPEAAM A7 FE BA9 A7) ZEhaE A
7t A¥E AFE-E s @A E 2eetH, A7) ARl dgsis A7l EEaE FAel v LS W
Azl AL EHow 3

o Z &- %1

/5100
5 2o mH| MsEE2 HY M\_s110

W M\_s120

SHBo sl 35 B S M1 222 7XIE 3E EES AN [ \s130

!

3% 88 I NS FUE AN, SERE AmeRM, |

SHROM 35 RH SAA 2A EE HHYE BY




ZIHSd 10-2019-0101227

(52) CPCES|EF
B29C 66/7212 (2013.01)
B29C 66/742 (2013.01)

o] W AAF FAFAT LA
A LHFHE 1711056922

A7 7| &g REAH-

AT AR Shar A A

AFALE ™ M7 =AM )

AT A oA W ~JE HE o]&g YT ASERASHODS) /RAFNE SHE A A=
7] o & 1/1

T Eigla=lignl

A-713¢k 2017.07.01 ~ 2018.06.30




10-2019-0101227

[}

=

=

o

el
=)

g Al Al

FrHY
ATE 1

BN

i
o

~
‘_.@O

I

9=

=
=

A

o)

A

oF

o
Ar

oM &7 =

o Asts

A

o

N

oI

Aqr

sz
X

7] ZEhsy F-Ael 7]

o ghejAl,

&

AT 2

A 1

T
o

IR

ol

o $hejA,

&

T% 3

Al 2

el

A4

i
o

el

o ghejAl,

s

AT 4

A 2

iy
o

‘WO
wjr
o
w

)

pi
"o

K

400 WA 600 CollA 0 & 23 W= 20 £7F ojd

o ghejA,

&

A3 5

Al 2

el

el

0.1 WA 5 m HY9

[e]

=
=

Cd s

o ghejAl,

s

A7 6

A 1



10-2019-0101227

5

=

=

H

e
[=)

400°C WA 600TC

=
et o
5}

AT 7

471 Al

Al 1l

ol

o

dr

0.1 WA 0.3 MPaz 7}¢

o ghefAl,

2

AT 8

A 1

)

—
)

wr

23]

—_
)

&

AT% 9

Al 1l

ol

o

A4

AZ31 vlodlg &S

L
L

o ghejAl,
A
o $hejA,

1

[<]
b

[e]

o,

A8 11

A 1
Al 1

N

oI

Adr

el

o ghejAl,

5}

AT 12

A1

4r
k=t

oA AuH s of

=3

ZJojn

3z
=

ZS-get 2

el

Ton

ygo dy
vl & 7] &

[0001]



[0002]

[0003]

ZIHSd 10-2019-0101227

% el FANAel wel, e 4de BAES A2 AFF AFRE FHS] I 725 2 A 74
248 AxY Best vk OREe $EABNN, @ TF BAL olgde] Be FE, ¥ B4 A,
Fe ARA, e A4 L ABAI ge 549 545 U 87E FFe] oAtk WA, the 54
g e UE BASS ARARORA, old 8T8 F5T Al Atk 5, A%A szl ¥
7] 7163 22 Be ABS aTeE ot aTHE SUd 5452 AES B4 AN B
27 Qi Bopld Fasi, o Yot dn A® 7a% Sldte] AR aFdr. uPa 2 Sehs
g5 ¥e B4 AY, ¥ 434 2L A4 53 2ol avHE 54 358 & Av (1. 59, wad
# A3 Zehads g EPv BPAES 5 W 4%, B 94 AT % 2o ¥ o 4% v&d 2
o M9 BAES AFE F AT [2-6]. W, nhUEd 2 FEEES e AAEY, 95 T2
9 goldt ABEAS ATT & AT [7,8]. WA, FE3} Behagel HFH FALE o B, Ans
3 U FHF] 9 7% el aFar

Y7148

] 551 2
(ME3] 53 0001) [1] R.J. Crawford, Plastics Engineering, 3rd edition, Butterworth-Heinmann, Oxford,
1998, pp. 1-40.

(M E3HEA  0002) [2] L. Ye, Y. Lu,Z. Su,G. Meng, Functionalizedcomposite structures for new
generation airframes, a review, Compos. Sci. Technol. 65 (2005) 1436-1446.

(M E3EH  0003) [3] P. Beardmore, C.F. Johnson, The potential for composites in structural
automotiveapplications, Compos. Sci. Technol. 26 (4) (1986) 251-281.

(M E3] &3 0004) [4] T. Roberts, Rapid growth forecast for carbon fibre market, Reinf. Plast. 51
(2007) 10-13.

(MIE3 &3 0005) [5] K.L. Edwards, An overview of the technology of fibre-reinforced plastics for
design purposes,Mater. Des. 19 (1998) 1-10.

(M E3] 53 0006) [6] H. Adam, Carbon fibre in automotiveapplications, Mater. Des. 18 (1997) 349-355.

(ME3F3 0007) [7] K.U. Kainer, F. Von Buch,The currentstate of technology and potential for
furtherdevelopment of magnesium applications, in: Magnesium Alloys and Technol., Wiley-VCH, Weinheim,
2003, pp. 1-22.

(ME3 &3 0008) [8] B.L. Mordike, T. Ebert, Magnesium: properties—applications—potential, Mater.
Sci. Eng. A 302 (2001) 37-45.

(M E3FEA  0009) [9] R.W. Messler, Joining of Materials and Structures, Butterworth-Heinmann,
Oxford, 2004, pp. 722-730.

(B E&E3 0010) [10] S.T. Amancio Filho, Development and analysis of a new joining technique for
polymer-metal multi-materialstructures, Weld. World 55 (2011) 13-24.

(ME3F4 0011) [11] S.B. Kumar,I. Sridhar, S. Sivashanker, S.0. Osiyemi, A. Bag, Tensile failure
of adhesively bonded CFRP composite scarf joints, Mater. Sci. Eng. B 11 (2006) 113-120.

(ME3F4 0012) [12] J. Li, Y. Yan, T. Zhang, Z. Liang, Experimental study of adhesively bonded
CFRP joints subjectedto tensile loads, Adhes. Adhes. 57 (2015) 95-104.

(ME3F& 0013) [13] S. Katayama, Y. Kawahito, Laser direct joining of metal and plastic, Scr.
Mater. 59 (2008) 1247-1250.

(B &3 &3 0014) [14] Y. Kawahito, Y. Niwa, T. Terajima, S. Katayama, Laser direct joining of glassy
metal Zr55A110Ni5Cu30 to engineering plastic polyethylene terephthalate, Mater. Trans. 51 (2010) 1433-
1436.

(B E3%38 0015) [15] M. Wahba, Y. Kawahito, S. Katayama, Laser direct joining of AZ91D thixomolded

_5_



[0004]

[0005]

[0006]

ZIHSd 10-2019-0101227

Mg alloy and amorphous polyethylene terephthalate, Mater. Process. Technol. 211 (2011) 1166-1174.

(HEFE3 0016) [16] P. Mitschang, R. Velthuis, M. Didi, Induction spot welding of metal-CFRP
hybrid joints, Adv. Eng. Mater. 15 (2013) 804-813.

(ME3 &3 0017) [17] F. Balle, G. Wagner, D. Eifler, Ultrasonic metal welding of aluminium sheets
to carbon fibre reinforced thermoplastic composites, Adv. Eng. Mater. 11 (2009) 35-39.

(M E53E3 0018) [18] C. Ageorges, L. Ye, Resistance welding of metal/thermoplastic composite
joints, Thermoplast. Compos. Mater. 14 (2001) 449-475.

(HEFE3 0019)  [19] S.T. Amancio-Filho, C. Bueno,J.F. dos Santos, N. Huber,E. Hage, On the
feasibility of friction spot joining in magnesium/fiber reinforced polymer composite hybrid
structures, Mater. Sci. Eng. A 528 (2011) 3841-3848.

(R &3 &3 0020) [20] P.S. Ho, Chemistry and adhesion of metal polymer interfaces, Appl. Surf.Sci.
42 (1989) 559-566.

(R ESE& 0021) [21] J.P. Kim, H.U. Lee, J.E. Yang, J.S. Bae, E.S. Park, J.H. Yoon, J.M. Kim, C.R.
Cho, Effect of plasma treatment on chemical bonding states of porous TiO2 thin films prepared from
polymer-blended solution, Thin Solid Films 519 (2011) 6916-6919.

(MIE3+4 0022) [22] A. Landragin, J.Y. Courtois, G. Labeyrie, N. Vansteenkiste, C.I. Westbrook, A.
Aspect, Measurement of the Van der Waals force in an atomic mirror, Phys. Rev. Lett. 77 (1996) 1464-
1467.

(M)E3)F3 0023)  [23] K. Pilakoutas, S. Hafeez, S. Dritsos, Residual bond strength of polymer
adhesive anchored reinforcement subjectedto high temperatures, Mater. Struct. 27 (1994) 527-531.

(ME3EA 0024) [24] K.W. Jung,Y. Kawahito, S. Katayama, Laser direct joining of carbon fibre
reinforced plastic to stainless steel, Sci. Technol. Weld. Join. 16 (2011)676-680.

(ME3Ed 0025) [25] H.W. Coleman, W.G. Steele, Experimentation, Validation, and Uncertainty
Analysis for Engineers, John Wiley & Sons, United States, 2009, pp. 48-50.

(M ES &3 0026) [26] K.W. Jung,Y. Kawahito, M. Takahashi, S. Katayama, Laser direct joining of
carbon fiber reinforced plastic to zinc-coated steel, Mater. Des. 47 (2013)179-188.

(HEsEA 0027) [27] The materials project-reaction calculator.

https://www.materialsproject.org/apps/reaction calculator/.

g J§
ddstel= A

wowgel 7)%A Aol ol Tud sz %A FAE FE3) Bekay Aol Fekn Amsta FUT Y
g YHse 1 G5 $FUS o8 F53} Fehagel AP AT Aol

47) %A AAE G AT B owwe] A& Al mE 1 3% 4EUS ol§F FEH} Fehry
o WTHBE, Behay A Aol FE AT AANA, AV FERASE 37 Bekay RAL gEee F
A9 S WA ) TR AFHE 37 BE RA gl Al REE e F5 222 92407
oA 2 ] B BE g ASEY RAS 94, 37 FHARE Aggons, 4] TP 4
7] w4 RAlsh Y] Bebsd Ak AEE HETE FHSE wAIE mFs, ) AR APshe 4
7] Eebag RAle] J1E A4S WARE e 5How d



10-2019-0101227

5

=

=

|

e
=)

[0007]
[0008]
[0009]

—
)

H

7

=y
-

400°C W= 600°C

=
2EE

Al 5ol oAl A7) AbetEe 0.1 WA 5 mm HH 9

Alel el dolA, 71 Al

[0010]

—_
)

[0013]

|

o=
121}
=

3|

s

2]
kil

ol A]

=
5

=

e R
2o}

3Z
=

m
=
=

ol
3} Zal~E(CFRP) A ESF AZ31 vlzulg &3 A

FulE @@, Hebr 4
ey ESAw

AZ31 PllE Fae

o)

=

3
3

Ey
=

o $lejM, &7l =

Ao Ve APl n

wigel 2y

[0014]
[0015]
[0016]
[0017]
[0018]

P
o

A731 w}1y)

XS]
A AZ31 vlaulg 5 A|Eolt),

{n

o], 5 F79 Az31 vl

S

7]

Lo x] edgton, o]

=

27}

=]
RUn
K

[}

5!

1

3]

-
X

|

o <]

o=
st 7

=
=3

F

A
F

3}

o] 2]

o
&

i

k)
w

K

o dg

O/

gy,
EWY gy

[0019]
[0020]

4r

gy Aol vA T

el
K

o))
)

1A

—
)

iy

O



10-2019-0101227

5

=

=

H

e
=)

FE-EosE QA

o

e ©

o]
©

H e

oy

Aqr

%
dr
Me

!

70
o

jariy
o

oy

dr

ol pw
—

H e

oy

4r o

0w
N |

H e

el

4 o

o))
g} |

H e

o

A4

)
<t

M

B
|

A
fat

el

Aqr

)
T

M

B
|

Ar
!

el

Ar

el

Adr

M

it
|

Adr
fat

el

Adr

M

K

it
|

Adr
fat

o~

qr

A
(<2} |

Hore

el

Ar

M

il
|

Ar
Me

el

Ar

M

il
|

Adr
fa!

Ar =g

OE mmu

4w

| K]
N |

Hore

el

Adr

M

il
|

Ar
Me

571

[

W97}
P s, gl

o 71%&H Al

[ 54

& FAF g

Alstz] 7

]

=

A
3 7= Eokelld FEe AA S 7R Aol A

Ugs
s

[0021]

ol

LEEEERE

. Uept,

§l_

o]

gA Al A,

X
s

et

F5] %]

pud

ke)

A

2

|

g]

3= cko]m A A}L-E 3, "CFRP"

]

o

pZs

da ANES A

2=
o

AZ31 v}z

o

.

"AZ31"

o

&

x

[0022]



=i
=

61 10-2019-0101227

=

=

H

el
=)

[9], AAHEZS A}&(staking), ZHF(crimping),

i3
=

ROBM, ME

[0023]

T v [10].

e ol

qe

S|
&

o 1A

kL

1}

Uo

T
=

v A 2 A

i

k)
w

28e 93

=}
=,

q =

&

k)
w

1—7]

H

7IAH A%

27F et

)
=

A8 3
o] s}

=

=

i
A

o
KR
=
oy
BiA)
R
zel

=K

"

"

o))
—

[0024]

714z (laser—assisted

=

|&2A, ol

&t 7

kel

A

A 22

o] 7hslo} gttt

A4
B

%

el

o0

°l
3
gl

=

=

A
SA(S110); =

k)
o

boello] A

(S100)

A

.

B

[<)

H5g e B

o] 2]

5
3

H,
[¢]

AL, ol wet 4.8 kNOJ QI Mk

1959

&

e
=
H

_'\jd_

701—

i3] =

o]

B0

-

A,

[<)

2

o8
}7] ZmE A7)

A
e}

=

=

s}

A

B AE9 3 mm ~E|QE A~

=]
T

A (S120); A7 3

Nd:YAG #lo]A
[13,14,22]

A

.

[0026]
[0027]

0.1 WA

=0
S =

}7] Areks

A
o

b A,

S

s

R

7F A3

Ao

L
L

A=

=
-

7] Al 222 71

1 WA 3 m

A

.

Al

=
s

5 /m, X.T}

[0029]

I

== 712

7] 2vehs

A
o

=l R AT

1.
A

o,

, ElEbE

3o ARG 7

[¢]

A7

=
=

A W2 AgE 7HA

7h o=
= A

-
X
a=

hva

34 @AA, 7
THIEOeEA 7]

[0031]
[0033]



10-2019-0101227

;!

=

=

H

i
=)

[0035]

)

23]

it

2EY 2~

=
=

A7) A7Z31 mlu4 SHEe o=

(reversible warm mill)

g]

7} ¢k 120 WA 160°Cola, -§Ho] ok 350 WA 450 C

| &%

[e]

]

Tl

= Al

A2A AZ31 whadlE

=]

5+

Ey
=

Al "1

=
37 =

[0036]
[0038]
[0039]

el
=

=i
=

R
s

No

5

ul
=
=

s
AEe] AT

(e}
100 ml o|&kS, 5 g

=

15 um 27

Atk

3]

ul
=

Zdlo] B ] AzE ).
397°C ©]

L
L

[©)

a

AMZ 2.9% Al, 0.75% Zn, 0.33% Mn, 0.03% Si,

=y
T

3k

[e)
2y e
°185

=

=

3)
5)

3}

Al (fabric)

A

tHef 143°C olglal, &6 2=

e NE

s
o

e gaih Az
o, 47| AZ31 vy

7] AZ31 wlu)

[}

=9

o},

7} Z8 9w e (thermoplastic polyurethane, TPU)¥ WigF 7 mm Zo]
71 €]

=
-

[0040]
[0041]

REEER]

E=
e

471 AZ31 mtadls = A

e

I
jn

10 ml o]

m
=

ml oFA|EAE

oL
&=

s
o

bt

217bgl AZ31 Wk
[e)

A A

4r

[0042]

LR EES

L

L

714

<
Mol AL 60 mm x 20 mm

o =
=

PS)
=1

s
=y
=

]

H

]—)

<t
3t 40 mme] FHEE 7HA

T

-

Tl

=

o

= W4
2]

EZ 7
-— =

Foll AZ31 wl1uvlg &5 A

olo}A, 7] AZ31 wk1M]

AZ31 Pl g AECIT, ()9 (o)
AR, 77t

=

P 714 7ol 7]+ 150 mm x 90 mm x 10 mm ©] .

x 10 mme] =7]

L

°

F=x

20014, (a)

3

=y
a
=y
a

[0043]
[0044]
[0045]
[0046]

w
=0

o} 400TC, 500C? ¥ 600C ¢} #&

= =
= =

T2 78 5% E53 20 kgo] Ass® FAl(dead

b A E ],

olojA, 37| AZ31 viaul&

L

7HA

=

=

3

o]o}A | 40 mm x 50 mm x 60 mme] =7

P
-

Hos

[

217}

=

Ei )

o] 120 N cm® E=

E

[0047]

ikt

%

S

=3
=

23]

4
it

o>
1o
H

&t °F 5

o]

=
=

olo1A, 20 kgol AstTF FA

171t}

] A

BE

Kol
=

=
=

i

Es
=

it

{n

olo]| e}, AZ31 m}1u

011:}_'

.
4 %

N7+ HA

3

A Apolel] Al

=]
T

_10_



[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0056]

[0057]

[0058]

[0059]

[0060]

ZIHSd 10-2019-0101227

iR, Az31 vavls e AEE AR FAddA AsSS FA4stES ofd® A A9} itses
QA ek vad R Fujgth, o]dt AAldeA, ofdRS AukAQl M| ZoA FaEden Aok, tir] F
oA HAFEHAT. FAEA, 7] oAdH S AAE S ASHESTIAA 500 TE FASHEA 1 & WA 20
it Afolol A =333t
E 12 2 o dAdA oo wE 553 Eetage] HEFWHE o|&ste F45-ZuE ARAE s
450 A¥ 2AES YR E Foltt.
X1

w5-Eet g A WA 25 BEF 2% (0) ofd® AFHE

HMP(AO, Al, A2, A3, A4) 400 0. 2.5, 10, 20

HMP(BO, B1, B2, B3, B4) 500 0, 2.5, 10, 20

HMP(CO, C1, C2, C3, C4) 600 0. 2.5, 10, 20
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