m «0c« « nu
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2
2.1
2.1.1
(plastic)
(polymer)
(monomer) ' S
(polymerization) 1
3
() (homopolymer)
(polyethylene)
() (copolymer)
2 4
1 (random  copolymer)
2 -AABBBABA-
2. (alternating copolymer)
-ABABABABAB-
3 (block copolymer)

-AAABBBAAABBB-



4, (graft copolymers)

backbone
branched block copolymer -AAAAJAAAAAAAA-
B 3
5
() (terpolymer)
3 acrylonitrile-butadiene-styrene (ABS)

(strength) (modulus)

(stiffness)
[8]
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grafting
morphology
(scanning electron
microscope) polybutadiene SAN 2.2 [4]

2.2 polybutadiene SAN [4]



2.13

1
grafting ( acrylonitrile styrene
polybutadiene latex) grafting
2.1
[21]
acrylonitrile
(nitrile - group)
22 [21]
polybutadiene
polyphenylene oxide, polypropylene [11,13,17]

(

[15]



2.1

Properties

Izod impact
Tensile strength
Tensile elongation
Tensile modulus
Flexural yield
strength
Flexural modulus
Rockwell hardness
Heat deflection
temp
at 1820 Kpa
at 455 Kpa

Coefficient of

thermal expansion

Sp.gr.

ASTM
method
D 256
D638
D638
D638
D790

D790

D785

D648
D648
D696

D792

Units

J/m
MPa
%
GPa
MPa

GPa

°C
C
X10'5

cmicm/°C

[21]

Low Medium
impact impact
105-215 215-375
41-52 41-47

5-30 15-50
2.2-2.6 2.1-2.4
68-87 68-80

2.3-2.6 2.2-2.5
105-110 95-105

94-100 96-100
100-108 102-104
7.0-8.8 7.8-8.8

1.05-1.07  1.04-1.05

High
impact
375-440
33-44
15-70
1.7-2.1
55-68

18-2.2

88-100

98-104
103-108
9.5-11.0

1.02-1.04

Heat
resistant
120-320

41-52
5-20
2.1-2.6
68-90

2.1-2.8
100-112

105-121
108-127
6.4-9.3

1.04-1.06

Flame Plating
retardant
185-280 265-375
40-50 38-44
5-25 10-30

2.1-2.5 2.3-2.6
69-86 69-80

2.3-2.8 2.3-2.7
97-111 103-110

90-107 95-100
96-111 99-104
7.0-8.8 6.5-7.0

1.20-1.22 1.04-1.06

Clear

134
43
20-35
2.3
72

2.4

103

88
92
8.6

1.07

ABS-PVC

340-695
30-41
25-100
2.1-2.3
54-73

2.1-2.3

95-100

70-90
77-96
7.6-8.5

1.16-1.20

ABS-PC

370-560
45-60
25-80
2.4-2.6
79-90

2.2-2.6

111-120

114-121
117-124
6.2-7.4

1.07-1.12



1

2.2 1]

Medium Rate3 ~ Medium Rate3
Acetic acid, 50 % 1 Ethyl alcohol, 50 % 3
Glycerol 1 2-propanol, 50 % 3
Corn syrup 1 Kerosene 3
Hydrochloric acid, 25 % 1 Propylene glycol 3
Potassium chloride, 25 % 1 Acetone 4
Sodium hydroside, 2 % 1 Chlorobenzene 4
Carnauba wax 2 Chloroform 4
Hexane 2 Ethyl acetate 4
Nitric acid, 25 % 2 Sulfur dioxide 4
Sulfuric acid, 25% 2 Toluene 4
1 23
1= (excellent) (
, 2
(MPa) (3000 psi)) 2= (good) (
14 -2 (MPa) (2000 - 3000 psi)) 3 = (fair)
( 7- 14

(MPa) (1000 - 2000 psi)) 4= (poor) (
1 (MPa) (1000 psi )



12

2.14 (injection  moulding)
I [40,29]
(injection  moulding)

(orientation)
SAN
2.3 orientation
() orientation SAN
poor pénétré ion
E | -
?- A directio  of injection
SAN layer 1
B-=

23 SAN [40]



13

()
interlock
shallow cpvities produced
CSECD CEC CE
>
phase SAN CBC
B
24 [40]
() peel test
()
) 2.5

2.5 [40]



14

2.15 [26]

26 [26]

[ v V

2.6 -V 2) electroless Cu, Ni 3) dull Cu
4) bright Cu 5) dull Ni 6) semibright Ni 7) bright Ni 8) bright Cr 9) Zn, , etc. 10)
conversion (chromate, oxide, etc.) coating. [26]

5-10

[12,13,26]
() (Heat resistance)

(heat resistance) 10-15 %



15

[26]
120
5
( degradation) [18,26]
1
[12,26]
() (Mechanical resistance)
(stiffness) (strength) 1
(impact strength) [26,43]
() (Corrosion resistance)

[26,43]



2.1.6
1
diethyl ether, acetone, methyl alcohol

[7]

2.3 [7]

Diethyl ether
Acetone

Methyl alcohol

50 %vlv diethyl ether
50 % vlv acetone

50 % vlv acetone

50 % v/v methyl alcohol
50 %vlv diethyl ether
50 %v/v methyl alcohol

(organic  solvent)

2.3

16



2.2

4]

2.1

2.8

2.1

4]

[42]

17



2.8
(pretreatment)
agent)
process)
(palladium)

(etching)

(autocatalytic plating

18

14

(oxidising

(catalyst  formation

electroless plating)



0.3 -

1.5

-3

[26]

[4]

19



20

2.3

2.3.1 (pretreatment) [3]
2 (cleaning)
(etching)
() (cleaning)
() (etching)
SAN
2.9
¢] @
> ®
/1 ®
ABS ? ABS ?
© =
2.9 [23]
(ketonic hydroxyl group) 2.10 (



I m !y nuintl 1
j »Htuntni renia

2.10 [22]

( sensitizing) 211

[22]

060 O 2 04 |
? 9 ] QI _q -
2.11 [22]
(Cr03)
(HZS04) [6,7,22]

1:1:1 acrylonitrile-butadiene-styrene
polymer (2.1) [18]

JCIHIN + 81H2S 04+ 54Cr03— 30C02+ IN02+ 98HX + 27Cr2( 04).  (21)



(stress)

232

() Sensitizing/Activating Process

122 (

2 (X
+2 (PdX) 2.2
(4
122 ()
+2 (Pd24)
(Pd°)
12 ( 2

%+ pgdt

22
(injection  moulding)

(strain) 2.1.4

(catalyst formation process) [3]
2

sensitizer ( SnCI2-2H20, HCI)

activator (PdCI2, HCI)

2.12 22 (2

4 ( H)
(Pd°)
+2 (Pd24)

f4 PP 22)



13> %o par | -Pd°

; 0 2 / M <- Pd#+ — > | —Pd°
A 2 /I X - Pd2+ [ .pgde
/
ABS ABS ABS
2.12 '

Sensitizing/Activating Process [25]

() Catalyzing/Accelerating Process

( PdCI2, SnCI2-2H2 HCl)
(colloid)
2.13

2.13
Catalyzing/Accelerating Process [25]

accelerator (H2504 HCI)

23

catalyzer



24

2.3.3 (Autocatalytic Plating Electroless Plating)
[7,10,11]

( )

autocatalytic plating
[10] [11]

- metal salt

- reducing agent

1
(Formaldehyde)
1 (Sodium Hypophosphite)
- complexing agent
(Sodium potassiumtartrate) (Rochelle Salt)
- pH adjusting agent buffer pH

- stabilizing agent, buffering agent additive



25

23)
(24)  (25) [1.26]
2HCHO + 40H 2HCO00 + 2HXD +H2+ 2e (2.3)
Cli2 + 2e > QU (2.4)
C/2+2HCHO + 40H —+4  Cu +2HCO00' + 2 D + 2e +H2 (25)
(Cu0) 2.6 [4]
2Cu2' + HCHO + 20H  --esemeeeee- ) Cu2) +HCOO" + 3HX (2.6)
(Cud) (Cu24)

(thiourea)
(mercaptobenzothaiazole)

[29]



2.3.4

-cathode)
( -anode)

(electrolyte)”

2.14

(electrolyte)
(cation)) (

(2 04

(electroplating) [4,19]

2.14

[4]

(anion))

26

09

(Cu24)



(Cuzy

215 [3]

(
JIS

21



O T o

///&Hﬁ.i Removal of fingerprints oil, dirt, etc.

(cleaning)

Chemical roughing of surface

(etching)

Adsorption of Pd,  complex compound

(catalyst formation)

Removal of tin and metallization of Pd

(accelerating)

Formation of conductive copper layer

(electroless copper)

Electrodeposition of copper layer

(electroplating of copper)

3]

Electrodeposition of  a) chrome plating

) bright nickel plating c¢) semibright nickel plating
— d) nickel plating e) copper plating

f) electroless plating
2.15

28



24

anchor effect ~ mechanical keying

SAN
2.16 [26]
iofinl
2.16
intermediate  3)
[26]

intermediate

217 [26]

(Mechanism of achesion)

[18]

[7,12,15,22]

mechanical interlocking)

(Cu, Ni) 4)

intermediate

29



sensitizing)

218 [34]

2.17

2.10

sulfonic

[38]

[22]

[12]

[26]

sulfonic

30

1



2.18

[38]

Ar porby

(Au, Ag)

Ipunilifs Rtocliom

(weaken boundary layer) : 1)

2.9 [26]

3l



2.19

2.19 [26]

[26]

2.20
(1]

32

30



2.20 Thermogram

10

) [19]

[12,15,18,23]

3



2.5
Peel Test [24]

(fixture) 221

2.21

tensile machine
JIS ( )
90

(peel strength)

)

tensile machine

Peel test [24]

222 [24]
tensile machine

25

34



2.22

| 47 §249)0

peel test [24]

35



36

2.6 SEM  (Scanning  Electron
Microscope) [39]

SEM
2.23
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