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APPENDIX A

The Viscosity Average Molecular Weight (Mv) of a 1 mm Thick PMMA Sheet
Substrate
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:"'» 35
<
€
= e NS L .
30 H Y =-0.018 X +0.335
.25 T T T T T T
0.0 2 4 6 8 1.0 1.2 1.4

Concentrations gdr1

Figure AL Huggins plot of rithand  redagainst concentration of dlilute solution of
PMMA in toluene.

From Mark-Houwick equation;

W =K( )3
= 7x 106¢(0.335)°'71 :where K=7and a=0.71 for toluene solvent*
=3,220177
=3.2x106g/mol

*Blue, P.J. (1992). ASM handbook: Fncition lubication andwear technology.
USA:ASM
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APPENDIX ¢
Chemical Amounts Used for Polymerization

Table CI' Typical recipe for polymerization

Chemicals Amounts

Monomer 4,68 x 102mole
Initiator 0.069 ml

Catalyst 0.067 ¢
Cocatalyst 00321 ¢
Solvent Sml

Table C2 Chemical amounts used of polymerization

%rmol MMA  FMA
monomer - monomer L|gand Inltlator Catgglj Co-catalyst Tqu

5(. 790 0( 000 _% 605

0

005 233883 00622 865 03% 01605 25
01 2337165 01245 865 335 03% 01605 25
02 23332 02490 85 3B 03H 01605 25
05 232830 06224 865 35 03% 01605 25
07 232362 08714 865 3B 03H% 01605 25
1 231660 12450 85  3H 03B 01605 25
10 147420 87143 606 25 0245  0ll24 175
0 11230 149%5 519 201 0200 0093 15

Calculation example

At 0.1%mole FMA

FMA(G) =  mole fraction of FMAxMolecular weightx4.68xI O2x
Multiplying factor
= 0.1/100x532x4.68x 1025

0.1245



APPENDIX D

Molecular Characteristic of PFMA-CO-PMMA By Using Gel Permeation
Chromatography

Sample Information

SampfeNamo A Sample Type Broad Ufnotvn

Via* 1 Date Acquired ~ Z im 2m 10.50:44 AM
Injection 1 Acq Method Set  MethR_THF_30C _|
injection Volume  too 00 Processing Method R_THF_30C_1
Charmet SATIN Data Processed  27*02/20031~5506 PM
Run Time 22 0 Minutes

Auto-Scaled Chromatogram

{ » A 100-00
1) § W 4000
14000 1501 § P | «000 %:
AD , to0T 1 w00 5
() ()} o T 050 2003
00 , 0.09- 1 - 000
450 400 550
G tc'% 550 2009 L09 Mo
MW Qistnbutio
Total Are

Peak Results
, Hame Un m " Vs itt*l fWjnSspwsity
1 «Mrtt 9373 10527 11020 12355 14028 1.155050

Figure D1 Raw data of molecular weight characteristic determination of 0 FMA.
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Sample Information
SampleName B Sample Type Broad Unknown
Date Acquired 2710212003 11:22:54 AM
Injection Aeq Method Set  MethR_THF_30C__t
Injection Volume ].(D(D Processing Method R_THF 3X 1
Channel SATOI Date Processed ~ 27/0272003 1:55:21 PM

Run me 22.0 Minutes

Auto-Scaled Chromatogram

16000 T» E t00 00
N~

- fig f-, DO
14000
. 6000 *
1 JI 1 1 H p
o j! 1 o >1 \ 4000 1
W — - it 050" 20
: /
%' ~ao0o0
8000 150 400 360

600 1000 1600 2000

; 1]
Wriutes H r

Peak Results
g Nara Mn fkv  MP Mz Mzt fttiapeeey

1 Pstkl 8657 10054 10387 11460 12952 1161320

Figure D2 Raw data of molecular weight characteristic determination of 01 _FMA.
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Sampte Information

SampleName C Sample Type Broad Unknown

al,. Date Acquired 27102/2003 1148 38 AM
@(llm i Acq Method Set  MethR_mF_30C 1
Injection Volume  100.00 Processing Method NTHF_30C _1
Channel SATIN Date Processed  27/02/2003 t"s5:32 PM
Run Time 22.0 Minutes

Auto-Scaled Chromatogram

16800- . A (1)
é ZI)]' /f\ S0 00
14000 4, !
; ) Ip .| \ 6000
Jl | b 0
1 oA NN D
1)

80.00 450
500 1MB 1500 ZID
MW Distributio
Total Are

RekRaa

Name Mn  Mw  MP Mr  Mr1 R>tydSpersif
ptakl 0007 10443 10704 11M2 13605 1155482

Figure D3 Raw data of molecular weight characteristic determination of 1_FMA,



Sample Information

SampteName 0 Sample Type Broad Unknown
Va 1 Date Acquied  27/02/2003 12:14:18 PM
tnjedion Acq Method Set  MethR_THF_30C_1

SATIN Date Processed  27/02/20031~554G PM
Run Time 22 0 Minutes

AinSad Gronsioyam

%Vomme ](I][D Processing Method R_THF_30C_1

, R 10000
13m g 0 A
A1) 8 e
19 m ok
10() o 6000
1 \ 1(1)]7 o\ 40
05]
Q0 . AL
@D 000" 0
510 50 20 - ﬁ%’\/ 0
% Zl #/I\{v I[/)_\i:stribuho
otal Are

RekRaLts

m Hams Mn  Mw  UP Mz Mri
1 Peakl €630 11570 12083 13544 15585 1.200345

Figure o4 Raw data of molecular weight characteristic determ ination of 10_FMA.
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Sample Information
SampSeName E Sample Type Broad Unknown
Vul Date Acquired 2710212003 12<002 PM
Injection 1 Acq Method Set ~ MethR_THF 30C 1
kiJeclon Votume l(DOO Processing Method RTHFJ50CJ
Channel SATIN Date Processed ~ 27/02/20031:55:49 PM

Run Time 22-0 Minutes

Al i Crovaizan

o
il )
1)

1
]m*
103.00
o
NY) ® ol
1009 J (ID‘
| n o B
IR

RekRat*

@ Name Mn M# MP Ut «8*1 ftyeepeuty
1 Peak! 10711 12600 156» 14640 16769 1195001
2 Ptdk

Figure D5 Raw data of molecular weight characteristic determ ination of20_FMA.



APPENDIX E

'H-NMR Spectra of PFMA-CO-PMMA Copolymer
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Figure EI H-NMR spectrum of0_FMA.
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Figure E5 "H-NMR spectrumof2 0 FMA
Table EI' Calculation of FMA/MMA mole ratio by using 'H-NMR

ﬁ%m ele Integral Intensity O/R"Z%A
-COOCHs
(3567ppm) PP
(PMMA) (PFMA)
FMAQO 405 0 0
FMAJLL 4.15 0 0
FMAJ 4.6 0.04 129
FMAJO 31 028 1019
FMA 20 38 065 2042
Calculation example
For 20 FMA; %FMA = 0.65 Xi0o
(2/3x3.8 )+0.65

= 2042% FMA by mole



APPENNDIX F

The effect of FMA/MMA Mole Ratio in PFMA-CO-PMMA Copolymer on
Wettability and Surface Tension

Table FI The effect of %FMA in PEMA-CO-PMMA copolymer on advancing
contact angle by using water as the probe

i, PRMTBE L Aerae STDRV
00 73 W5 N1 W9 T3 10 08
06 .5 162 160 BI @4 71 28
00 77 |6 71 WA B B0 17
00 737 69 762 W06 103 A7 &2
05 795 %9 70 86 T4 W1 13
00 1 W3 7l 76 79 B 15
0 81 &9 %3 w8 6 ®I 14

00 %5 1006 %6 %2 W02 %94 18
000 81 109 173 133 139 147 30

Table F2 The effect of %FMA in PFMA-CO-PMMA copolymer on receding contact
angle by using water as the probe

o, APRNTBE L Aerae STDRV
00 58 %1 %5 B4 60§ N1 10
06 67 2 08 62 &5 &5 09
00 61 586 @3 94 65 64 15
00 582 613 609 587 604 59 1
05 5 60 64 B9 el 66 1l
00 7 3 67 62 68 65 22
0 687 63 67 62 68 65 22

00 &0 B4 B3 BT QL &Y 13
2000 01 99 %07 99 %3 w8 1
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Table F3 The effect of %FMA in PFMA-CO-PMMA copolymer on advancing

contact angle by using ethylene glycol as the probe
Sample Number

Y%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00

10.00

20.00

1
503
62.65
485
54
9.9
58.05
69.25
85.55
92

2
48.55
59.85
52.85

25.
57,05

294
62.75

86.1

935

3
48.7
59.95
50.53
52.5
61.95
61.95
66.6
82.65
91.35

4
5195
629
519
53.05
61.2
63.2
66.9
82.55
91.25

5
99.3
9.9
52.15
51.05
634
59.8
654
825
91.6

Average STDEV.

51.0
60.6
513
533
60.7
60.5
654
84.3
919

2.8

2.2

18
L7
24
2.1
L6
25
09

Table F4 The effect of %FMA in PEMA-CO-PMMA copolymer on receding contact

angle by using ethylene glycol as the probe
Sample Number

%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00

10.00

20.00

1
45.05
47.35
38.05
42.45

473
44.05

26.8
16.55
80.75

2

46
408
42.6

51.05
48.15
532
16.3
8185

3
4415

4
38.05
48.15
38.05
4545
49.45

56.9

539

10.2
83.05

5
412

395
438
48.2
51.05
52
132
83.75

Average STDEV.

414
46.6
38.8
436
491
498
546
144
621

35
2.0
13
1.2
14
4%
23

2.1
13
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Table F5 The effect of %FMA in PFMA-CO-PMMA copolymer on advancing

contact angle by using dilodomethane as the probe

%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00
10.00
20.00

1

28.6
4.1
35.2
414
491
49.9
53.6
83.0
83.2

Sample Number

2 3

A5 322
06 434
360 37
26 408
bLy 524
%1 548
515 530
85 81
883 860

Average STDEV.

34.2
44 6
349
418
014
54.2
o4
83.9
86.4

41
58
2.1
0.9
19
3.2

18
23
21

Table F6 The effect of %FMA in PFMA-CO-PMMA copolymer on receding

contact angle by using diiodomethane as the probe

%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00
10.00
20.00

1

175
39.2
205
232
343
310
310
60.8
60.2

Sample Number

2 3

212 25
2.1 250
243 262
04 284
B3 363
324395
R4 395
633 599
505 656

4

20.1
26.0
244
22.8
364
38.0
38.0
5/.2
69.2

5

21
216
21.6
215
37.0
40.0
40.0
62.7
66.2

Average STDEV.

2.1



Table F7 Surface energy components calculation results data series 1

%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00
10.00
20.00

Advancing contact angle (0)

Diiodomethane

503
62.7
435
540
59.9
5.1
65.3
85.6
920

Water

123
185
13.7
137
195
80.1
84.1
995
1181

Ethylene glycol

286
4.7
35.2
414
491
49.9
53.6
83.0
83.2

Yiw

341
21.0
3.1
320
28.6
2.7
255
147
11.8

Y+

2.2
0.7
14
1.2
1.2
1.0
14
03
19

Yl

6.4
9.0
6.5
85
6.2
5.9
44
38
05

Yab

15
5.0
6.1
6.4
54
48
5.0
2.0
2.0

416
32.0
41.2
384
340
345
305
16.7
138



Table F8 Surface energy components calculation results data series 2

%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00
10.00
20.00

Advancing contact angle (9)

Diiodomethane
345
40.6
36.0
42.6
515
8.1
575
86.5
88.3

Water
105
16.2
136
67.9
80.9
80.3
82.9
100.6
110.9

Ethylene glycol
43.6
59.9
529
55.7
o7.1
594
62.8
88.1
935

Yiw

423
39.3
416
38.3
334
2.1
30.0
143
134

Y+

0.0
0.1
0.0
0.1
01
0.2
0.1
0.0
0.0

129
16
9.9
153
1.2
8.9
19
43
11

Yab

0.2
2.1
09
23
17
24
13
09
04

424
414
42.5
40.6
31
321
313
152
139



Table F9 Surface energy components calculation results : data series 3

%FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00
10.00
20.00

Advancing contact angle (0)

Diiodomethane
32.2
434
317
40.8
524
548
53.0
8.1
86.0

Water
0.1
76.0
1.1
76.2
79.0
7.1
84.3
96.6
1173

Ethylene glycol
48.7
60.0
50.6
52.5
62.0
62.0
66.6
82.7
914

Yiw

433
379
40.7
39.2
329
315
326
150
145

Y+

0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.2
0.2

12.1
8.8
12
92
106
131
6.1
56
0.0

Yab

0.7
18
09
0.6
0.2
0.0
0.8
2.0
01

440
39.6
416
398
31
316
334
170
146



Table F10 Surface energy components calculation results : data series 4
Advancing contact angle (0)

FMA

0.00
0.05
0.10
0.20
0.50
0.70
1.00
10.00
20.00

Diiodomethane

36.0
411
332
415
539
52.2
95.1
611
88.1

Water

109
.7
144
106
186
176
608
99.2
1133

Ethylene glycol

52.0
62.9
520
531
61.2
63.2
66.9
82.6
913

Yiw

416
39.1
428
38.9
321
33.0
310
16.9
136

Y+

0.0
03
0.0
0.0
0.0
0.0
0.0
0.1
0.2

Yl

118
6.9
8.1
141
11.1
10.7
91
3.1
03

Yab

1.2
31
038
0.6
04
11
1.2
13
04

428
4.1
43.6
395
325
31
32.2
182
140



Table FII Surface energy components calculation results : data series 5

FMA

0
0.05
0.1
0.2
05
0.7
1
10
20

39.6
432
326
42,85
50
56.05
53.95
8L7
86.69

Advancing contact angle (0)
Diiodomethane

Water
7.3
824
75.65
0.3
114
71.85
82.6
101.2
113.85

Ethylene glycol

55.3
51.5
52.13
51.05
634
59.8
654
825
916

39.80
37.96
4311
38.14
34.26
30.83
32.03
16.62
1421

0.07
0.00
0.03
0.00
0.07
0.05
0.01
0.18
0.12

1171
5.19
161
14.86
9.61
11.36
1.87
2.58
0.21

Yab

178
0.26
0.89
0.54
1.64
147
0.53
138
0.32

41,58
38.22
44.00
38.68
35.90
32.30
32.56
17.99
14.53



Surface tension calculation
From van Oss-Good Theory (Brostow, 2003)

Yn(l-cose,) = 20VVAWHLW . 1y ssvn + vy -or 1) (1)
vo(1-cos02) = JWEAWIAW + vy s-12 + vy -srep) (2)
YI3(|-CD803):2(VySW\MﬂN+ Vy +sY~13 + Vy"sY 3) (3)
where,

YW= Liftshitz-vander Waals component of the surface tension due to the dispersion force

v+= (Lewis) acid parameter of the surface tension

v'= (Lewis) base parameter of the surface tension

1], h, h = diiodomethane, water and glycerol respectively

01, 02and 03 = contact angles of dilodomethane, water and ethylene glycol on solid, , surface respectively



EDS Data and %FMA Calculations

Table G1 EDS data

Elements

TI©O O TI©O O TI© O TIO O T2 O

Sample
Name

0 FMA
0L_FMA
1 FMA
10 FMA

20 FMA

1

10.17
29.64

0.19
1047
28.15

0.7
69.33
21.85

2.82
63.08
20.59
16.33
58.67
15.04
26.29

Sample Number

2

69.75
30.36
-0.11
69.44
30.15

041
69.38
21.68

2.93
64.4/1
19.33

16.2
60.61
1422
25.17

3

10.82
28.64

0.34
1046
29.21

0.33
68.65
2181

3.48
63.94
20.29
15.76
59.45
15.06
2549

4

69.71
3042
-0.13
10.19
29.62

0.18
68.03
28.99

2.98
56.26

254
18.34
59.49
1385
26.66

APPENDIX G

5

10,02
29.72

0.26
70.19
29.62

0.18
1154
2434

3.62
63.63

20.4
1597
53.03
18.29
26.68

AVE.

10.09
29.80

0.11
10.15
2947

0.37
69.39
2145

3.17
62.28
21.20
16.52
58.69
1529
26.06

After calculation
A Ymole
712131 018
28.4034
0.38345
69.7073 15
27.2294
3.06331
621625 103
21.347
16.4906
56.8092  20.2
17.1733
26.0175

Theoretical
Value

C:0:F
71.4286
28,5714

0
11,3086
28.4719
0.21358
10.2628
21,6625
2.07469
62.3656
21,5054

16.129
56.8966
17.2414
25.8621

%mole
FMA

0

01

10

20



Table G2 %FMA calculations

Elements Number of atom Ogatom
100%EMA - 100%MMA ZO%EM 100%AFM 100%AI\/II\/| ZO%EI\/I

c 13 5 6.6 433333 714286  56.8965
0 2 2 2 6.6667 285714 172413
F 15 0 3 50.0000 0.0000  25.8620
Tot. 30 ! 116 100.0000 ~ 100.0000  100.0000

Example for %FMA calculation

This work is based on trial and error; by using Microsoft Excel program

At 20%FMA mole

Number of atoms: ¢ = (0.2x13) + (0.8x5)
0=(0.2x 2) +(0.8x 2)
F=(0.2x15) +(0.8x0) =

6.6 %Atom; ¢ = (6.6/11.6) X 100 = 56.8965 %
2 0 =(2/11.6) X100 = 17.24138 %
3 F=(3/11.6) X100 = 25.8620 %

Raw data from EDS shows % atom, we proceeded next to find %FMA which is nearest to the data from EDS results.



APPENNDIX H

The Effect of FMA/MMA Mole Ratio in PFMA-co-PMMA Copolymer on
Kinetic Friction Coefficient By Using TE-79 Multi-Axis Tribometer
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Figure HI' Friction characteristic of PFMA-co-PMMA(@ FMA 0) thin film
coating deposited on 1 mm thick PMMA sheet, .
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Figure H2 Friction characteristic of PFMA-co-PMMA(@ FMA 005) thin film
coating deposited on Lmm thick PMMA sheet.
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Figure H3 Friction characteristic of PFMA-co-PMMA(@ FMA_01) thin film
coating deposited on 1 mm thick PMMA sheet.
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Figure H4 Friction characteristic of PFMA-co-PMMA(@ FMA 02) thin film
coating deposited on 1 mm thick PMMA sheet.
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Figure H6 Friction characteristic of PFMA-co-PMMA(@ FMA_07) thin film
coating deposited on 1 mm thick PMMA sheet.
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Figure H7 Friction characteristic of PFMA-co-PMMA(@ FMA 1) thin film
coating deposited on Lmm thick PMMA sheet.
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APPENNDIX |
The Effect of FMA/MMA Mole Ratio in PFMA-CO-PMMA Copolymer on Kinetic Friction Cogfficient by Using Davenport
Friction Testing Apparatus
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Figure I Effect of pass number on friction characteristic of PEMA-CO-PMMA thin film coating deposited on 1 mm thick PMMA
sheet by using Davenport Friction Testing Apparatus (a)static friction coefficient (b) kinetic friction coefficient.




Table I Effect of %Mole FMA on pass number on friction characteristic of PFMA-CO-PMMA thin film coating deposited on 1 mm

Sample
name

FMA.0
FMA_01
FMA 1
FMA_10
FMA,_20

1mm thick
PMMA

Sample
number

COMN — CORN = COMN = CON = CON = CON

Weight

(9

485
4383
5.05
4.67
5.66
4.67
5.0/
4.49
461
4.34
449
421
4.53
9.9
4.39
5.96
6.24
461

Friction force at different distances(g)
915cm dem 6cem 9cm 12cm loem g

54
46
53
26
o4
59
61
62
68
1o
62
[l
86
19
63
D2
62

4 4L B 8 M4 on
2 48 8 4 4 02
0 4 4 4B M4 023
46 50 48 46 48 026
2 4 48 48 50 028
2 50 46 4 N0 02
% ¥ % ¥ 5N 02
N ¥ 0 0 48 030
N 2 4 0 4 03l
% 60 4 5% 2 034
64 62 62 8 5% 037
63 M0 8 60 60 03
60 64 6 62 60 038
0 ® 72 72 66 042
60 62 60 70 64 03
B % % ¥ R 03
8 4 0 48 48 02
8 % 0 48 48 03

Pki

0.22
0.21
0.20
0.23
0.26
0.21
0.28
0.25
0.25
0.27
0.32
031
0.30
0.39
0.30
0.29
0.24
0.24

Pk2

0.22
0.24
0.22
0.25
0.24
0.2
0.2
0.2
0.26
0.30
031
0.35
0.32
0.37
031
0.28
0.23
0.28

Pk3

0.24
0.24
0.23
0.24
0.24
0.23
0.26
0.2
0.2
0.2
031
0.29
0.33
0.3
0.30
0.28
0.25
0.2

Friction coefficient(p)

Pk4

0.24
0.23
0.24
0.23
0.24
0.23
0.26
0.25
0.25
0.28
0.29
0.30
031
0.35
0.35
0.2
0.24
0.24

Pk5

0.22
0.23
0.22
0.24
0.25
0.25
0.25
0.24
0.24
0.26
0.28
0.30
0.30
0.33
0.32
0.26
0.24
0.24

Pkave

0.23
0.23
0.22
0.24
0.24
0.23
0.26
0.25
0.25
0.2
0.30
031
031
0.36
031
0.2
0.24
0.25



Table 12 Effect of %Mole FMA on pass number on.frictAion chéracteridstic of PFMA-CO-PMMA thin film coating deposited on 1 mm

Sample Sample Weight  Friction force t different distances(g)
ocm 3em 6cm 9em 12em 15em
3 40 4 43

name
FMA 0

FMA 01

FMA 1

FMA 10

FMA 20

1mm thick
PMMA

number

COMNO aCON = COMN = CORN = COMN = QO =

(9

4.85
4383
5.05
4.67
5.66
4.67
5.9/
449
461
434
4.49
421
4.53
5.95
4.39
5.96
6.24
4,61

49 38
N4 44 50 K 46
47 40 42 5 4 39
N 46 4 4 46 46
o 4R 48 42 46 47
N8 4 4 M 46
5l 40 48 40 44 44
B 42 B M4 8 48
N M4 M4 B8 4 42
5 42 5 4 54 h4
66 5 48 50 48 52
60 5 50 5% 52 0
N 4 48 B N h2
63 N 58 8B 5 h8
66 58 6 58 N 60
B 50 46 5% 5% M
63 5% 5 5% 57 56
5l 40 40 48 46 50

0’24
026
023
0.29
028
026
025
0.24
025
028
0.3
030
027
031
0.3
03
031
025

Pkl

0.19
0.23
0.20
0.23
0.21
0.24
0.20
021
0.22
0.21
0.28
0.26
0.22
0.26
0.29
0.25
0.28
0.20

Pk2
0.20

0.22
021
0.2
0.24
0.23
0.24
0.19
0.22
0.27
0.24
0.25
0.24
0.29
0.28
0.23
0.27
0.20

Pk3
0.22

0.25
0.27
0.23
0.21
0.23
0.23
0.22
0.24
0.23
0.2
0.28
0.19
0.29
0.29
0.28
0.28
0.24

Friction coefficient(p.)

Pkd
0.21

0.2
0.20
0.23
0.23
0.22
0.22
0.24
0.21
0.27
0.24
0.26
0.2
0.26
0.27
0.28
0.28
0.23

Pkave

0.20
0.23
021
0.22
0.22
0.23
0.22
0.22
0.22
0.25
0.25
0.26
0.23
0.21
0.28
0.26
0.27
0.22



Table 13 Effect of %Mole FMA on pass number on friction characteristic of PFMA-CO-PMMA thin film coating deposited on 1 mm

Sample
name

FMA 0
FMA 01
FMA 1
FMA 10
FMA 20

1mm thick
PMMA

Sample
number

COMN = COMN = COMN = COMN = CON = COMN -

Weight

0

4.85
483
5.05
4.67
5.66
4.67
5.9/
449
461
4.34
449
421
4.53
9.9
4.39
9.96
6.24
461

Friction force at different distances(g)
ocm 3em 6cm 9em 12cm 15em
» H P 0B

B 30
o4 40
6 40
% 4
of 40
of 3B
6 38
o0 40
o0 4
% 4
60 48
6/ 42
0 A
o4 X0
of  of
% 30
2 40
49 40

44
40
4
42
44
40
44
46
50
46
46
40
26
52
36
44
40

42
42
44
50
46
42
43
41
42
43
43
40
o4
52
3
42
42

40
36
40
40
38
38
41
3
44
45
42
36
4
ol
30
40
36

42
3
41
42
4
3
40
40
44
43
40
40
50
49
3
42
3

O«
—
=]

21
0.23
0.28
0.28
0.28
0.22
0.25
0.25
0.28
0.30
0.33
0.25
0.2
0.28
0.2
0.25
0.24

Pkl

0.15
0.20
0.20
0.20
0.20
0.19
0.19
0.20
0.22
0.22
0.24
021
0.17
0.25
0.28
0.15
0.20
0.20

Pk2

0.18
0.22
0.20
0.22
021
0.22
0.20
0.22
0.23
0.25
0.23
0.23
0.20
0.28
0.26
0.18
0.22
0.20

Pk3

0.17
021
021
0.22
0.25
0.23
0.20
0.19
0.20
0.21
0.24
0.24
0.22
0.21
0.26
0.17
021
021

Friction coefficient®)

Pk4

0.15
0.20
0.18
0.20
0.20
0.19
0.19
0.20
0.19
0.22
0.22
0.21
0.18
0.22
0.25
0.15
0.20
0.18

Pk

0.19
0.21
0.19
0.20
021
021
0.19
0.20
0.20
0.22
0.24
0.20
0.20
0.25
0.24
0.19
0.21
0.19



Table 14 Effect of %Mole FMA on pass number on friction characteristic of PFMA-CO-PMMA thin film coating deposited on 1 mm

rtf UtrliniM rt TArtirrtvivirtsd L' ortfirte | rtnfect/>

Sample
name

FMA 0
FMA (01
FMA 1
FMA 10
FMA 20

1mm thick
PMMA

Sample
number

CORN = QORI = COMN = COMN = CON = O -

Weight

(9

4.85
4.83
5.05
4.67
5.66
4.67
5.9/
4.49
461
434
449
421
4.53
9.95
4.39
5.96
6.24
461

A ortvrtfinae

1

Mrtrtn

Friction force at different distances(g)

3
59
43
26
26
53
50
45
53
52
o4
55
46
44
66
58.2
96.2
53.2

4
45
3
40
44
39
3
44
44
43
50
42
46
50
43
38
46

50
40
40
41
47
42
40
46
46
43
46
45
o0
50
52
46
40

45
43
39
36
45
39
41
4

41
40
42
41
43
39
40
41
44
42
44
41
40
52
46
46
42

ocm 3cm ecm 9cm 12¢m B5cm
2 % 3% 3

44
39
4
42
45
38
37
42
46
45
43
41
43
ol
46
46
4

it

0.29
0.21
0.28
0.28
0.26
0.2
0.22
0.26
0.26
0.27
0.27
0.23
0.22
0.33
0.29
0.28
0.26

PKi

0.16
0.22
0.22
0.19
0.20
0.22
0.19
0.19
0.22
0.22
0.24
0.25
0.21
0.23
0.25
0.21

0.23

Pk2

0.15
0.20
0.20
021
0.20
021
0.19
0.20
0.20
0.22
021
0.22
0.20
0.20
0.26
0.23
0.23
021

Pk

015
0.22
0.19
0.21
0.21
0.22
0.19
0.18
0.21
023
0.22
0.21
0.20
0.21
0.5
023
023
0.22

Friction coefficientp)

Pk4

0.16
0.22
021
0.20
0.20
0.22
0.20
0.20
021
0.22
0.23
0.23
021
0.22
0.25
0.23
0.22
0.22

Pk5

0.19
0.29
0.21
0.28
0.28
0.26
0.25
0.22
0.26
0.26
0.2
0.2
0.23
0.22
0.33
0.29
0.28
0.26

Pkave

0.22
0.22
0.19
0.20
0.22
0.19
0.19
0.22
0.22
0.24
0.25
0.21
0.23
0.25
021
0.19
0.23
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