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Research and Development Concer ning Advancement of Composite Product
by Injection in Mold | mprovement of I nterfacial Adhesion Performance
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Y OKOYAMA Atsushi “?, OTANI Kenichi™®, YAGUCHI Syuichi*®, ENDO Norihiro™®,
NAKAGAWA Takashi"®, UEDA Yoshika ¥, KIRIYAMA Akiyoshi ",

AZUMA Moriya"®, ISHIMARU Takeshi *® and SUNAGARE Masayuki “®

Advancement of composite product technique in mold was integrated to create the compound injection
molding product which has the characteristic not obtained by a single resins, and the improvement of the
adhesion performance of injection molding resins was examined. The current state of the adhesion
performance between two kinds of resins was evaluated by using eleven kinds of marketed resins
according to the value of the tensile strength. As aresult, it was thought that the resin on the base side had
to select either of resin of ABS, PA66, PA66+G30, PC or PC+G30 resins according to the use state of ared
product when the urethane was molded on the surface side of the product. It has been understood that
adhesion of between the PPO resin and the urethane resin, and POM resins with an on the whole difficult
fabrication becomes possible, since the improvement of the adhesion performance between resins two
kinds is examined with UV lamp. On the other hand, adhesion the resin with an on the whole difficult
fabrication became possible by part heating the adhesive interface with the halogen lamp at about ten
seconds. Especidly, the adhesion performance of PP resins and POM resins were improved up to about
80% of matrix tensile strength in the maximum by part heating with the halogen lamp.
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Table 1 Resinsand standard conditions of injection molding

. Molding Molding | Molding | Temperature
. Manuf
Resin Brand aé:ngmastalrj‘;ng Temperature | Pressure | Speed of Mold
(K) () () (K)
Polypropylene PP PS6900 Chisso Co., Ltd. 493 10 20 323
ABS ABS Kralastic Nippon A&L Inc. 503 55 90 323
K-2938A
Nylon 66 PAG6 Amilan Toray Industries, Inc. 543 15 90 333
CM3001N
Nylon 66 PA+G30 | Amilan Toray Industries, Inc. 543 15 90 333
+ GF30% CM3001G30
Noryl PPO 731-701 GE Plastics Japan Ltd. 533 50 90 343
Acetal Copolymer | POM Duracon M90S | Polyplastics Co., Ltd. 473 25 90 353
Polybutylene PBT Duranex Polyplastics Co., Ltd. 508 40 90 353
Terephthalate
Polyphenylene PPS DIC-PPS Dainippon Ink & 593 25 90 393
Polycarbonate PC Novarex 7025A | Mitsubishi Engineering 553 60 90 363
Plastics Co. Ltd.
Polycarbonate PC+G30 | Novarex Mitsubishi Engineering 553 60 90 363
+ GF30% 7025G30 Plastics Co. Ltd.
Urethane Urethane | Miractran E998 | Japan Miractran Co., 473 55 90 318
Ltd.
Table 2 Various conditions of injection molding
Level 1 Level 2
Molding Condition described in Table 1 20% is decreased from the described condition in Table 1.
Speed Condition Condition
Molding Condition described in Table 1 20% is increased from the described condition in Table 1.
Pressure Condition Condition
Molding Condition described in Table 1 It is 20K high temperature in Table 1 from the described
Temperature Condition condition. Condition
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Table 3  Quadlitative result of adhesive property

. First resin
Second resin
PP ABS PAG6 PA66+G30 PPO | POM PBT PPS PC PC+G30 | Urethane
PP o x X
ABS X X o
PA66 X X o X X X X X o
PAG6+G30 x o
PPO X X X o) X X X X X
POM X X X X X X X ) o
PBT X o X X X o X o o
PPS o o X X o X o X o
PC X ¢) X X ) ) X o X o
PC+G30 o X o
Urethane % o o o x x X X o o o)

o  Combination of resin which can be adhered x  Combination of resin which cannot be adhered



Fig-4 Tenslestress of PP and Urethane resins compound by injection in mold
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Fig.5-1 Tensile stress of between two kinds of resins compound by injection in mold
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Table 4 Influence of injection condition on tensile stress
First Second | Molding | Molding Molding
resin resin Speed Pressure | temperature

PP PPS Small Large —
POM PPS Small — —
ABS PBT Small Small —
ABS PC Small — Large
POM PC Large Small Small
PC POM — Small
PBT PC — Large Large
PC PBT Small — Large
ABS Urethane | Large Small Small
Urethane | ABS Small — —
PAG6 Urethane — — Small
Urethane | PAG6 — Small —
Urethane | POM Small Small —
Urethane | PBT — Small Small
Urethane | PPS — Small —
PC Urethane | Small — Small
Urethane | PC Small — —
PA+G30 | PA Small — Large
PC PC+G30 — — —
PA+G30 | Urethane — — Small
Urethane | PA+G30 Small Large Large
PC+G30 | Urethane — — Small
Urethane | PC+G30 Small — Large
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Fig.6 Tensile stressof between two kinds of resins compound in mold by UV radiation
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