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Effect of Metal Surface on Laser Joining of Different Materials Using Insert Materials
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To establish the joining technology of plastic with metal, laser joining has been studied using an elastomer with a
specified elastic modulus as an insert material. The polarity of the insert material was adjusted by denaturing the func-
tional group. Diode laser joining was performed to join the dissimilar plastic and metal sheets with the insert material -
sheet. In the joining, the effect of the metal surface conditions on the joinability was investigated by using the metal
sheet oxidized under various conditions. The joinability of PP and Fe or PP and Ti sheets changed depending upon the
metal surface conditions, and the shear strength of the joint increased with the increase in the polarity of the metal sur-
face. ,
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Table 1 Conditions of surtace treatment for metal.
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Table 2 Conditions of laser joining.

TWA. Bk, L—Hick b

TIRAF v L EBOERE

Wan clength SO8 pm
A D ORBESN, BRECESHOERNTRETH S Focusing distance o0
T ERWESNTOHA, BRI OBS CHEAHH _Spotdine G
. - . clocusing distance 2mm
OYEEZEMT S Z L LBEEMRELEAIOND. Prossure forca 50 MPa
7T, %% N 5), 6)‘i, A — f\*ﬁ?«fﬁsj Y l/b*‘*j‘j’ﬁ adjusted asing the air cvlinder
Exposure mode Cw

BEREL. B T, A oY — M E L TETTEBMET
FANe—%HBNDZET,PP/PP ORI T RF oy 7B

ExperimentH - gypocyre angle

7587 for the joining material

Laser povner

S0,1000 130,200, 250 W

BlIZBWT, HmBMRELTOEA - ESHEoOLk - #E845 Jorning Speed REITRES
PEORRIATIIEL 225 = &, WA LT 5 2 b u Expesur mds Pus (V-1
et e . Experiment2 1 pynosyre angle 90 for the joining material
Gy FRREHEATH 2 LT, PP/SUS304 O RABMEHES Pr—— W
MWRRRIZAR A LA RE U, &5, £ Y — &k Exposure time 1.2.3.4. 55

- 36 -



Insert material

Air evlinder
" Fig. I Schematic drawing of experimental set of specimens.
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Fig. 2 Schematic drawing of shear test specimens
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Fig.3 Laser power dependence of shear strength of PP-Fe
Joining using insert material with the different polarity.
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Fig. 4 Appearance of the peeling plane of PP-Fe joining.
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Fig. 8§ Exposure time dependence of shear strength of PP-Fe
joining using Fe treated under different condition.
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Fig. 6 X-ray diffraction profiles for the surface of Fe
treated under different condition.
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Fig. 7 X-ray diffractionprofiles for the surface of Ti
treated under different condition.
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Fig. 8 Exposuretime dependence of shear strength of PP-Ti
joining using Ti treated under different condition.
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Fig. 9 Appearance of the peeling plane of PP-Ti joining.

BIC L ZREH S OB(LITHFBTE 20, HAEME~DFE
BN LT CE S, BERIRIZX Y, Ti REIE~ O
Feibipia A R L, ZOENESMEL RS B LSt
To BALIE DR SN U256, S mE N m B L7z

UL, Fe DBALITHOBEMTH D, Eiz, BRIEWHELE

~ 39 -



190
LT, WFARERL-SGEE, E8EEImELE-. L

FAAL, TIOY), DA T EDIR S S & 5 2 L5
NTEHEY, 2RI X 0BERETH S COOH H & DESHEMN
mESEHENEN S,

IIT, REAEIBITAA Y — & ERBOHEA,
2FEY COOH #EE@&RREOBES KIE)IZ 2N TEET
5. COOH # & &BEE & DRIGHEIL, ©BOFRmALEIC
FORESELZ., 2O, BAWBOERIT, RISH

ICRESEHEB L BILEORE Y, &FME LV Z0MHE
FHERZRD, Fe DBEETL, TiOBAIIMET A2 L

N, ERFEHOBE &KL T, BILEOZNNBICA
DIGEERIGHEMET L, ZNRBIZ25EEITRISHEN
MmETsEELLND. 12, @BOREEWN DL
LTHhn B ENDD, SROREEBRN & THEIZRET
LHZEERNHETHY, SBLVEHLBREPLETHS.
70, BICWHEOART, BUGMEIIRE SEHEL, Bk
HOBERE I EEEE L E < Rom. B, X BREDT
OFRERN G, IS, BB S+ nm SO 4 5
DIRENEECH D RN S, £z, BiEiz o0 T,
BB L OBEWMOELLIZE D LD THLENTHDH Z &N
binotz. 2F0, &R 5 OITHEESHIZH LT, Bk
SLERITIR &7, MMEAE A5 20T H 2 & TSI
METrEEZLND,

SR, A% — MoKz, SBOKFBM, A
Y= M-S REAIIRE BT L D LB TTE .
DEY ENOLOWEOHIEIC LY, BEKEOmM L - S
MEDRFENEB CE B, ZOODFELE LTI, ki
BRI LT, BB E S D - REAENERTH S
LEZOND. 5%, ER~ORBLEEFAL, &8
REOEWIIZER LR 217 .

4. ¥

—y

1>
[T

=

ABFFETIL, PP - Fe £7213 Ti OBEAIZOWVT, REL
Hafll-eBe Ay, @BORMRKESEAMICE XD
HEITOWTRET LICHER, LT O/ RE S,

(1) PP/ Fe DMABHREIZONT, WHEDCRND 45

HOA Y — M ERWTER T, TORKE,

2)

3)

4

5)
6)

7

8)

Bfiams AKFEM, A%, Wk A= MERANETIAF v/ —LBEGIIKIT 22BEEOEE

A= ELT, REMIY LEMEOFHN, NH;
HEEML Y COOH BEMD N, F-BWHENS T
NEHTHD Z L INMEZR &=, 2FED, AP —Fh
MORBMEN &R E OB IZREETHZENHL
NN A EY

(2) PP/Fe OMMAHBLHEIZONT, EHAIEAHE LT
Fe  AWTHER 1T oo R, RO Fe & AV -5
B LB LT, BRI LA REAMICIKEL T
BEWENELLEZ., 2FY, @BFEOBEEE X
O a -Fe 05 DARITHE A I8E 21X T X, Fey;0, AR
TS HE & h) L X7,

(3) PP/Ti OMAHEDLEIZONT, FEWALFHEM LT
Ti &2 O TESZ T oI R, RUE T 2 AW 84
EHE LT, LI L A REEMEICKE L T
GBRENRMLELE. F0OB, @BEROBILER LV
NF N DERITHESTRE % M ExWi-

@) AV — EERLEDOEAM, 20 COOHE L
SBEREE ORGHE, BEAFALZLOTHY,
A Y= MBI OGBERAEOBMELHD D Z & T,
FYRER DI VEL Z LA L.

Z2E XM

s
)=

Akihiko Tsuboi: Journal of the Japan Society of Polymer Processing,
Applications of Laser Plastics Welding in Automotive Parts, 18-6,
(2006), 380-384. ,

Kazuhisa Mikame: Laser Welding of Plastic Parts, Journal of Japan
Laser Processing Society, 14-4, (2007), 1-5.

Yousuke Kawahito, Seiji Katayama, Akio Tange, Shyuji Kubota:
Laser Direct Joining of Metal and Optically-Transparent Plastic,
Proceedings of the 67th Laser Materials Processing Conference,
(2006), 35-39.

Yousuke Kawahito, Seiji Katayama: Laser-Assisted Metal and Plas-
tic Joining, Smart Processing Technology, 2, (2008), 19-22.

Yutaka Mitooka, Kazuya Nagata, Makoto Hino: 4K 2006-177613

Yutaka Mitooka, Kazuya Nagata, Makoto Hino, Kazuya Fujita,
Kazuto Urakami: 58 2006-273540

Yutaka Mitooka, Kazuya Nagata, Makoto Hino: Laser Joining of
Different Materials Using Insert Materials, Journal of Japan Laser
Processing Society, 14-4, (2007), 40-44.

BYLAERER, (1995), 5B 25, 783-784.

- 40 -



