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Modification of Surface Mechanical Properties of Polycar bonate
by B and O™ lons Implantation
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( Schoal of Physics, Peking University, Beijing 100871, China)

Abstract : By implanting B* and O" ions regectively into polycarbonate (PC) plates, the
surface mechanica properties such as hardness and wear-res stance of PC areimproved. Mea
surement by Nanoindenter  showsthat the hardnessof samplesincreases 7 25 timesthan
that before implantation. The wear-redstance was tested by ball crusher, the narrowest
width of the wear-streak decreasesfor 1/3 1/2. The measurement by Fourier Tranform
Infrared Sectrosoopy (FTIR) indecates:the structure of polycarbonate changes & ter i mplan-

tation.
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Table 1 Smulation results 2.1
o implantation depth in PC by Trim code (8 #) 4
200 keV
/ keV /U m M m M m 1 1 : 1) 800
B* 200 0.723 0.0814 0.682 0.764 860 cm (1,4 ) 1050
o* 200 0.512 0.0718 0.476 0.548 1250 cm”™ ( )
B* 2 000 3.59 0.150 3.52 3.67 :2)
o* 2 000 2.64 0.133 2.57 2.71 (1730 1770 cm” 1)
\ 4
(1380 1470cm ),
2x1.7 ' ’
MV (200 keV) : PC ’
(2 MeV) : B*
O+ L L !
, 2
2.2
2 B* O
Table 2 Implantation condition 3 3 1)
o 105 , , 200 keV
+ 15 -2
I keV lem2 B 5x 107 cm
, 25 ;2)
1# 200 B* 1
, ;3)
24# 200 B* 5
34 200 o* 1 '
4# 200 o* 5
54 2 000 B* 0.5 o B+ | '
6 # 2 000 * 0.15
° , 5 x 10% cm" 2
7# 2 000 o) 0.5 200 kevV O B*
(Nanoindenter ) , 3 5x10% cm 2
’ ) PC
, PC : ,PC
200 nm 5 x

, 10%cm 2 O°
: (45# );
1 2N; 1 mm;
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0.0 Table 4 Comparison of the wear resistance
“* _ . .
g 0,020 | ,{‘ property of specimens pre- and post-implantation
‘l"l J( V
\ ¢ 105
0.010- W 2
| I ( / MeV /ecm 2 / mm
0 ot = . 49.8 0.498
B B* 0.2 1 42.5 0.425
12 d
e B 0.2 5 35.7 0.357
3_3& o* 0.2 1 35.2 0.352
¥ 0.070
g 0.060 o* 0.2 5 39.5 0.395
0.050
0.040 B* 2 0.5 32.9 0.329
0.030 l
0.020 }l L} l o* 2 0.15 49.5 0.495
808 P— T + 2 0.5 2.3 0.223
3500 3000 2500 2000 1500 1000 o : : :
ﬂE&-‘cm : 1) 3 , ,
0.01 mm
1
Fig.1 Comparionof FTIR gectra
:a,b—O0 Y c—B";d— !
:a,c—41x10%cm ?;b—5x10%cm" 2 1) 2 Mev 1.5x
3 pC 10%em 2 O° PC
Table 3 Microhardness of the implanted PC samples ) ,
10°5 :2)
2 MeV 5x 10" cm 20" PC
/ MeV /cm™ 2 | GP
0.199 '
B* 0.2 1 2.345 11.8 0.45 '
B* 0.2 5 4.961 25.0 ,
o* 0.2 1 3.034 15.3
o* 0.2 5 4.257 21.4 2
B* 2 0.5 1.921 9.7 2.4
o* 2 0.15 1.418 7.1 ,
o* 2 0.5 3.464 17.4
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Fig.2 PRcturesof the wear stripe of gecimenspre- and post-implantation
:a,b,c,d—200 keV ;f ,g,h—2 MeV ;e——
:a,c—41x10%cm 2;b,d—5x10®cm” 2;f h—5x10%cm™2;g—4.5x10%cm" 2
‘abf—-B*;c,d,gh—0O"
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