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Dissimilar materials joining of metal to carbon fiber reinforced plastic

(CFRP), which consisted of PA6, modified-PP) or PPS as matrix polymer with short carbon fiber, was
ﬁerformed using series-RSW. The metal around the electrode was heated by electrical resistance
eating, and the thermoplastic near the interface was slightly melted by the heat conduction. The
direct joint formations of metal to CFRP (PA6) and CFRP (PP) were accomplished, and to CFRP (PPS)
was not. With increasing the welding current and welding time, the tensile shear fracture load of
the series-RSW joint increased. The silane coupling treatment for metal surface was highly effective
to increase the joining strength. The maximum tensile shear strength of about 20 MPa was obtained
for metal/CFRP (PA6) joint. Further, we developed a novel RSW method as the coaxial series-RSW by
using the coaxial electrodes for accomplishing the direct joint formation between aluminum alloy and

CFRPs.



Co,

CFRP(Carbon fiber reinforced

plastic)
CFRP
CFRP
CFRP
(RSW:
Resistance spot welding)
RSW
RSW
CFRP
CFRP
CFRP
( RSW)
RSW
CFRP
RSW
CFRP
CFRP
CFRP
RSW
CFRP
CFRP

RSW

Al

RSW
Al CFRP 2
RSW

RSW

Al
Al CFRP

CFRP @)
()

RSW

SUS304 (Fe-18mass%Cr-8mass%Ni)
CFRP
6(PA6: polyamide 6)
(PP: polypropylene)
(PPS: polyphenylene
sulfide)
CF
CFRP
PAG
PAG (CONH)
PP PPS
PP

SUS304



#800
CFRP(PA6)
40mm

PA6 CFRP

8mm DR (R40)
1.5kN 55mm
CFRP(PAG) 4 8kA
250 600ms
30
SUS304 CFRP

RSW
Al A5052 PA6
CFRP 15mm 75mm

400 CFRP
PAG (225 )

PA6
PAG

4(a) (b)
SUS304 CFRP(PA6)

4(a) SUS304 CF PAG

CFRP

CF
PA6 CFRP
PA6 CFRP
RSW
20MPa
CFRP
NMT  NAT
850
—Electrode(-)
70 5 e Center
X Thermal decomposition ——Electrode(+)
~ 650 | temperatureof PAG
2
£ 550
o) Melting temperature of PAG
g- 450
@
350
250 : .
0 10 20 30
Time /s
3 RSW
<s Zs
= -O- CFRP =
6 HA PA6 6 |
i MO;J o
A
2 r 2}
1 250ms - 4KA
0 . 0 .
0 5 10 0 500 1000
/ kA /' ms
(@ (b)
4 SUS304 CFRP(PAG) RSW
5 RSW
SUS304/CFRP
CFRP
PA6 PP
PPS
PAG 3.2kN
PP 2._7kN
PPS PPS

SUS304 CFRP
CFRP



SUS304 CFRP
PPS
PA6 PP
PP 436K
PA6 498K PPS 551K
CFRP
CFRP RSW
PPS
SUS304
6  SUS304 CFRP(PA6)
SUS304
CFRP(PAG)
PA6 SUS304
CF  SUS304
PA6  SUS304 10nm
Cr
SUS304
SUS304 PA6
CFRP
1 RSW
CFRP CFRP
CF (
)
FLJ
RSW
CF
20 30wt%
CF
CFRP

/ kN

PAG PP PPS
CFRP
5 SUS304
RSW

SUS304

RSW
1 CFRP
C )
(PA6,ABS,PVC ) ( ) ~o*
() ==
(PE, PP, PPS ) ( ) x~o
( ) ( ) e
: CFRP
RSW
Al (A5052)/CFRP(PAG)
12
2-4kA
Al CFRP
RSW
20MPa
Al
CFRP

[ A5052: 2mm, CFRP: 3mm,

CFRP(PAG)

12 RSW A
(A5052) CFRP(PAB+20wt%CF)

RSW



Sechi Yoshihisa Nagatsuka Kimiaki
Fujimoto Takahiro Tsukamoto Masahiro
Nakata Kazuhiro Laser Brazing of a
Hexagonal Boron Nitride Block to a
Cemented Carbide Plate with
Silver-Copper-Titanium Alloy Filler
in Argon Atmosphere  Including
Different Oxygen Contents

35 2(2018) 89-93
DOI: 10.2207/qjjws.35.89s

FSW
CFRP
87 11(2018) 33-38 DOI

10.2207/jjws.87.33
Kimiaki Nagatsuka BolyuXiao Lihui
Wu Kazuhiro Nakata Shuhei Saeki
Yamato Kitamoto Yoshiaki Iwamoto
Resistance spot welding of
metal/carbon-fibre-reinforced
plastics and applying silane coupling
treatment Science and Technology of
Welding and Joining 23
(2017) 181-186
DO1:10.1080/13621718.2017.1362159

35 1(2017)
29-35 DOI:10.2207/qjjws.35.29

34 4(2016)
267-273 DOI:10.2207/qjjws.34.267

CFRP
28

(2017.10.25)
L. H. Wu K. Nagatsuka K. Nakata
Effect of laser-processing
pretreatment on joining strength of
friction lap joints of carbon-fiber
reinforced plastic to metal

29

(2017.09.11-2017.09.13)

In Ag

29
(2017.09.11-2017.09.13)

29

(2017.09.11-2017.09.13)

Al Mg
29
(2017.09.11-2017.09.13)

Al Mg
2017
( 161 )
(2017.09.06-2017.09.08)

2017 (
161 )
(2017.09.06-2017.09.08)

CFRP

(2017.04.27)

WG (2016.12.22)
CFRP

¢ )

(2016.11.10)
Tsuyoshi MIWA Daiki KITAGAWA Kimiaki
NAGATSUKA  Kazuhiro ITO  Kazuhiro
NAKATA  Hiroto YAMAOKA Dissimilar
Joint Formation of SUS304 / CFRTP by
Friction Lap Joining The
International Symposium on
Visualization in Joining & Welding
Science through Advanced Measurements
and Simulation (Visual-JW2016) Osaka
Japan (2016.10.17-2016.10.18)
Lihui WU Kimiaki NAGATSUKA Kazuhiro
NAKATA Effect of Joining Speed on
Mechanical Properties of Friction Lap
Joints of Pure Copper to Polyamide-6
and Carbon-Fiber-Reinforced
Thermoplastic The International
Symposium on Visualization in Joining
& Welding Science through Advanced
Measurements and Simulation
(Visual-Jw2016)  Osaka Japan
(2016.10.17-2016.10.18)
Yoshihisa SECHI  Kimiaki NAGATSUKA
Takahiro FUJIMOTO Masahiro TSUKAMOTO
Kazuhiro NAKATA Effect of Residual
Oxygen Content in Ar Atmosphere on




Dissimilar Laser Brazing of Hexagonal
Boron Nitride and Cemented Carbide
using Silver-Copper-Titanium Braze
Alloys The International Symposiumon
Visualization in Joining & Welding
Science through Advanced Measurements
and Simulation (Visual-JW2016) Osaka
Japan (2016.10.17-2016.10.18)
Kimiaki NAGATSUKA Lihui W Kazuhiro
NAKATA Shuhei SAEKI Yamato KITAMOTO
Yoshiaki IWAMOTO  Resistance Spot
Welding of Metal / Thermoplastic and
Carbon Fiber Reinforced Plastic The
International Symposium on
Visualization in Joining & Welding
Science through Advanced Measurements
and Simulation (Visual-JW2016) Osaka
Japan (2016.10.17-2016.10.18)

CFRP
28
(2016.09.14-2016.09.16)

28
(2016.09.14-2016.09.16)

« ) 113

(2016.06.09-2016.06.11)

28
(2016.04.12-2016.04.14)

(2017) 139-147

- (2016)
160-170 171-177 183-191

http://crownab.com/achivement/
http://www._jwri.osaka-u.ac.jp/cooperati
on/project_nedo.html

o

(NAGATSUKA Kimiaki)



