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Appendix A

Calculation for Selecting Bearing

|
|
|
W

Pressure 6 Bar
Cylinder Diameter 80 mm |

= Weight of Rotor = 58.291 kg

2= Weight of Shaft = 8.456 kg

Hx = 25in36°- 1 +2RZ=0

6x105¢ " 2°™2 §in36° - (58.20x9.81)- 2(8.456x9.8\)+ 2Rz = 0
Rz =-1404.57
A :o] 2Fc0536° + 2Rx = 0
x10%_ - O08Bs 367 + 2rx = 0

Rx =-2440 N
=VR2Z+RX =2851 N
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Bearing Specification

Bearing Number : UC210D1

Basic Load ratings : Dynamic 27000 N

: Static 20700 N

20700
2851

Safety factor

7.2

Safety fartor

Calculation of Rotor Set

e Torsion

Assume Rotor Set as a Pipe as shown in figure
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= Weight of Rotor = 58.291 kg

2= Weight of Shaft =8.456 kg

M 6*0"><E£2*0.195
=588.34

M 2=fVx rsin36°
= (58.29x9.81)x 0.0255in36°
= 8.4023rV.m

1



D=89.1 mm
d=73.9 mm

‘]'fY'lll)

(445 103)4- (B9 1094)

= 3.259x10-bm4
_Tmaxra_ 5.8834X0.04455

Tx= J = 3.259x10"
= 8.04MPa

a vSteel A36 = 250MPa

Ty = 0.5ay =125MPa

N .- 15.54

" 80

Safety factor = 15.54

8
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Shear and Moment Diagram of Rotor
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Rz =-1404n 1 Rx =-2440N
2= 295N 1 W=51\.8N
Fsin36°=1773N 1 Fcos36° = 2440N

o =42 )04- DF) = (00891 4- 00739 4)

6 64
M maXc
I
439.2 X 0.0891
= 12
.63x10“

qy Steel = 250MPa

SafetyFactor(N) = Zfzo 20.83

1.63 x 106

80



Web Cutter

g xipusddy

Figure A.L :Assembly of Rotor Unit

o
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Figure A.2 : Drawing of Rotor



Shaft

m TS Shaft

Shaft

Figure A.3 : Drawing of Rotor Shaft
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Figure A.4 :Drawing of Pneumatic Cylinder Support (Drive Side)
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Figure A.5 : Drawing of Pneumatic Cylinder Support (Tender Side)



DETAIL A

Blade Support |

Figure A.6 : Drawing of stator
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Figure A.7 : Drawing of stator Support
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DETAIL B

UDETAIL A

Blade

Figure A.8 : Drawing of Cutting Blade



Figure A.9 : Drawing of Guard
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DETAIL A

Figure A.10 : Drawing of Guard Support (Drive Side)
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ETAIL B

DETAIL A

Figure A.11 :Drawing of Guard Support (Tender Side)
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Figure A.12 : Pneumatic Diagram of Web Cutter System
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Appendix D

Calc lation of Total Duration time of Web Cutter System

SheTreak Paper wrapped B/IR
Ao i ’ ........................... >
| s TRR |
T 3

t = Response Time of Photoelectric Sensor
t = Duration Time of Pneumatic System
p = Duration Time of Mechanic System

t= Total Duration Time of Web Cutter System

t, = 0.001 second (response time of photoelectric switch)
2= Ta +Tb +Tc

Ta = Duration time of Air in tube

Tb = Duration time of Solenoid Valve = 0.1 second

Tc = Friction Loss Time of Pneumatic system = 0.1 second

Air flow from Service Unit =542 I/min @ 5 bar
Diameter of air tube = 10 mm.
Length of air tube = 5.9 m.

Ta = (5.9 *0.0124) /(542x10'¥60) = 0.0513 second

t, = 0.0513 + 0.1 +0.1 = 0.2513 second

95
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A = » 2R
A\
w

Beginning position 01=90 degree , 02= 36 degree
[Yu =121, 2Frsind]-w rSiNo2 S1a

= 1t

/1=78.75 kg.m2 (calculation by solid edge )

= 7875 +(75.75%0.025% 1

(2X6xL05 iﬂO%WXO-lSXSi”gO) (75.75¢9.8 0.025xsin 36) = 78.75 + (75.75x0.05Xa)

a = 13,65 rad/s:
Ending position 01=60.67 degree , 02=3.53 degree

(2X6x10540.082%0.18x5in60.67) 75, 75,984 x§895ind 58) = 78075 + (75.75:8 Bsca)

a = 12.00 rad/s2
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=L0 50 = 195x € ; 0= 0. 2564 rad

0=vt+0.5at2
0.2564 =0t + (0.5x12.86xr2) ; t=0.141 sec
t3= 0.141+0.1 =0.241 sec.

Therefore,
Total duration time of web cutter system was
t= ] +12+ 13

t= 0.001 +0.2531 + 0.241
t= 0.4933 second.



Calculation of Required duration time of Web Cutter System

Min. Diameter(D) = 490 mm

Find t

n = Number of rounds that paper wrapped B/R (rounds.)

D = Diameter B/R (m.)

1 = Distance of cutting point to B/R (m.) Vo i S o U & & o G

v = Speed of Coater Machine (m/sec.)

t = Theoretical duration time (sec.)

Figure A. 15 : Distance from cutter to backing roll

From distance =speed X time

=\t

From Figure A. 15 , Paper wrapped (jammed) at backing roll for a distance (/)

v+l
and at backing roll; Paper wrapped (jammed) at backing roll for a distance

=n7iD

Therefore,
nnD =vt+1
The Required duration time of web cutter system was

4 (nnD-I)
)

98
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From Ecution A the required time of web cutter system could be calculate as shown  Table AL

Table AL The calculation of required time of web cutter system
Paper MCT 105 MCT 130  MCT 160

Grade D = 490 mm
hgachme 310 300 20 oo
(mmin)

(rev.) t (second)

0 04935 05100 -0.5276

1 0.1956 02020 -0.2001

2 0.1023 0.1058 0.1094

3 0.4006 04140 04283

4 ] 06987 1 07220 0.7468

5 0.9962 1.029 1.065

10 2.486 2,569 2,657

13 3.380 3.492 3613

17 4572 4724 4.887

Table A.1 is calculated based on the worst case where sheet break occurs

exactly at the backing roll.

As shown in Table A.1, the total duration time of the system (t=0.4933 sec.)

would result in about 4 rounds of paper wrapping around the backing roll.

Table A2 Number of rounds of wrapped paper that damaged backing roll

Paper Mk Smed ickness <! Numbei <f rouncs
Cirade amped

1 M:T 0115 310 2 il

2 %:T 0145 20 2 B

3 %}T 018 29 2 0
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From Table A.2, backing roll would be damaged when the paper wrapped at
backing roll more than 10 rounds. From the above analysis, the paper is likely to wrap for
only 4 rounds. Therefore, the web cutter system installed at coating head no#2 could
prevent the damage of backing roll.



Table A.3 Summary Sheet Break Loss Time Data in June 2002 to February 2003

Uint
time

Mintues

Coating
Head 1
Coating
Head 2

Sheet Break
wrapped CHL
wrapped CH2
Loss TimJ
wrapped CHL
wrapped CH2
Repair BR
Change BR
Repair BR
Change BR

total loss time
loss time wrapp 1
loss time wrapp 2

Before Modification

Jun-02  Jul-02  Aug-02  Sep-02

66 10 60 56

18 2 18 24

14 15 1 14

2170 2260 2305 1985

545 690 575 805

450 475 525 565
85
125

100 9% &

185 190 200

2380 2545 2590 2260

755 690 575 805

450 760 810 840

Table A.4 Summary Machine Runnability from November 2003 to February 2003

Nov-(2

Number of Sheet Break (times) 60
Web Cutter System Functional 60
Paper Web tear by Cutting Kinfe 28
wrapped head| 25
wrapped head? 6

% _Cutting Efficiency 46.67

Oct-02
60

21

16
2185
780
540

9

180

2460
1055
540

Dec-02
60

60

32

16

3
53.33

After Modification
Nov-02  Dec-02
60 60
25 16
110 115
1785 2020
560 415
110 115
1785 2020
560 415
110 115

Jan-03
58

58

55

18

2
94.83

Feb-03
46

46

45

15

2
97.83

Improvement 1

Jan-03
58

18

40
1580
565
40

90

120

1790
115
40

Feb-03
46

15

55
1475
410
55

1475
410
9%

AVG. before  AVG. After Diff.

14 80 -66
-471.43

2447 17675  679.5
210.17

3 XIpuaddy



Table A5 Sheet Break Loss Time Data in June 2002

O O N4 O U1 B W D

QO W R R RN R R RN RN R e b B B e s s b e
—m S © o O oo g1l A WO N B ©O © o 4w o ol B~ W o ko

TOTAL

CHI&CH2

2
2

Jun-02
Number of Sheet Break PEPER WRAPPED BIR (times)
(times) CHL CH2
4 2
9 2 1
4
3 2 2
4
3
2 2
3
1 1 1
2 1 1
1
1
3 1
1
2
4 2 2
3
1
7 2 2
2 1 1
1 11
32 2
2
6 18 14

CHI = Coating Head No#1l

CH2 = Coating Head No#2

19

LOSS TIME (minutes)

SHEET BREAK CHL CH2

105
290
115
115

9%
90
10

120
30
65
40
25

125
40
10

120

140

40
215
%
40

105
60

60
85

7

10

30
2

50

30
2
40

60

4

75

30
20

45

50

60
25
40

60

2170 545 450

102

CHI&CH2  REPAIRED B/R CHANGED BIR

60
85

75

10

30
20

45

50

60
25
40

60

620

Repail ed/Changed Backing Roll

85

85

125

125
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Table A.6 Sheet Break Loss Time Data in July 2002

Jul-02
Dy Number of Sheet Break PEPER WRAPPED BIR (times) LOSS TIME (minutes)
(times) CHL  CH2 CHI1&CH2 SHEETBREAK CHL CH2 CHI&CH2 REPAIRED BIR CHANGED BIR

1 2 2 1 2 60 60 30 60
2 4 2 2 205 115 115
3 1 30

4 1 30

5 4 115

6 3 9%

7 2 1 1 80 50 50
8 3 1 | 120 50 50
9 4 1 1 15 3 30
10 3 80

n 1 2

12

13

14 1 40

15 1 1 1 1 H B B 35
16 3 85

i 1 45

18 5 150

19 4 3 3 3 % 70 2 10 100 185
2 3 2 1 2 125 90 4 90
yil 1 1 1 65 65 65
22 3 1 1 1 IV 736l &5 25
pA] 1 1 1 1 5 2 2 20
2 2 60

25 2 1 1 1 Y R 25
26

il 2 1 1 1 85 50 50 50
28 2 10

29 4 100

30 2 10

kil 5 4 4 4 140 120 120 120
TOTAL 10 VAR 2 2260 690 475 805 100 185

CH1 = Coa*ng Head No#l

CH2 = Coating Head No#2 Repaired/Changed Backing Roll
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Table A.7 Sheet Break Loss Time Data in August 2002

Aug-45
Number of Sheet Break PEPER WRAPPED BIR (times) LOSS TIME (minutes)
(times) CHL CH2  CHI&CH2 SHEETBREAK CHL CH2 CH1&CH2 REPAIRED BR CHANGED BIR

1 3 1 1 1 10 50 50 50
2 1 20

3 2 2 1 2 140 140 40 140
4 3 80

5 3 1 1 130 10 10
6 2 40

7 4 140

8 2 2 2 75 75 75
9 3 7

10 2 55

il 4 2 2 100 45 45
12 3 105

13 1 1 1 45 45 45
1

15 3 110

16 1 0

i 1 1 1 45 45 45
18 2 1 1 1 110 40 40 40
19 4 245

20 1 3%

yal 3 3 2 3 9 90 30 90 9% 190
22 1 10

23 1 75

2

25 1 1 1 5 % 25
26

2 1 1 1 1 % B P 35
28 3 1 1 1 13 3% 3 30
29 1 1 1 35 35 3
30 3 2 2 2 5 7B 7 75
3 1 30
TOTAL 60 18 1 20 2305 575 525 800 9 190

(H. =Coatirg Hed Nl
(H = Coating Head N2 Repaired Crenged Backing Rl



Table A.8 Sheet Break Loss Time Data in October 2002

Day

©O© OO0 —u O Ol B~ W PO

QO W R R R R RN R R R R D s e b b b s b s
R S © o O o O B WO NN b O © o 4 o o1 B~ B~ ko

TOTAL

Number of Sheet Break PEPER WRAPPED BIR (times)
CH1&CH2  SHEET BREAK CHL

Oct-02
(times) CHL
2 1
1 1
10 5
6 3
1 1
1
1 1
1
3
JWEa
2 1
2 1
3
4
4
3
4 4
1 1
1 1
2
3 2
2 2
60 27
(H. = Cuating Heed Nt

(H2 = Coatirg Hadl No2

CH2
1

16

—_ W Ol =

28

LOSS TIME (minutes)
CH2
60 25 25 %5
3% 3 35

325 U5 0%B 145

19 100 25 100
N 3N 30

100
B H B 3
40 40
9%

120 120 20 120
75 3 3%
80 45 45

105

105

230 50 50
75

115 115 100 115
0 40 4 40
20 2 2 2
65

175 150 45 150
10

2185 780 540 985
Reneirecl Crenggl Becking Rl

10E

CHI&CH2  REPAIRED BIR CHANGED BIR

95

9

180

180



Table A9 Sheet Break Loss Time Data in November 2002

Day

O O —J O U1 B~ W N —

ERES SNSRI CRIS=EassEREERIRES

CHI&CH?
4
2
1

Nov-02
Number of Sheet Break  paperweb  PEPER WRAPPED BIR (times)
(times) tear by knife CHL CH2
5 2 4 1
2 2 2 0
1 1 1 0
1 1
1 1
1
2 1
5 2 2 1
6 31
2
3 1 10
1 10
1
3 1 2 1
2 11
2 1
2 1 1 0
1
8 AMULAL
5 3 31
3 1 3 1
3 3
60 B B 6
(H =Crtirg Hed N#
(H=CHiry. N2

SHEET BREAK
160
5%
40
%
2%
4
8
170
140
5%
100
3
2%

8
65
50
10

%
20
145

%

80

1785

106

REPAIRED BR  CHANGED BR

LOSS TIVE (minutes)
CH CH2  CHL&CH

160 2 160
55

40

B 2 65
L)

25

3

0 2 60
B

S 85
% 9%
% 5 %
50 110 780
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Table A.10 Sheet Break Loss Time Data  September 2002

Sep-02
Number of Sheet Break PEPER WRAPPED BIR (times) LOSS TIfIE (minutes)
(times) CHL CH2  CHI&CH2  SHEETBREAK CHL CH2 CHI1&CH2 REPAIRED BIR CHANGED BR
1 4 2 1 2 165 8 40 3%
2 2 1 1 65 25 25
3 33 1 3 105 105 3% 105
4 2 1 65 45 45
5 5 155
6 2 2 1 2 5 50 30 50
7 2 1 1 1 5% 25 5 25
8 2 1 1 1 5 2 2 2
9 2 1 2 2 B0 46 45
10 2 55
1
12
13
14 1 1 1 40 40 40
15 2 1 1 1 5% 30 30 30
16 3 2 1 2 120 8 40 85
17 11 1 1 30 N 30
18 2 1 1 1 0 0 10 10
19 3 100
20 7 235
yal
22
23 2 2 1 2 85 40 8 85
2% 3 3 1 3 135 135 135 75 200
25 2 1 1 1 85 45 45 45
2 3 1 150 2 25
il
28 1 3%
29
30
3
TOTAL 5 24 14 25 1985 805 565 945 75 200
(H =Coeting Had N

(= Qe i N2 RysiredCrenced Baoking R
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Table A.11Sheet Break Loss Time Data in December 2002

Dec-02
Day Number of Sheet Break ~ paperweb  PEPER WRAPPED BIR (times) LOSS TIVE (minutes)
(times) tearbyknft CHL CH2 CHI&CH2 SHEETBREAK CHL CH2 CHI&CH2 REPAIREDBR CHANGED BR
1 4 200
2 4 2 115
3 1 1 3
4
5 1 55
6 2 1 85
7 1 1 1 1 1 5B B B 25
8
9 4 3 2 2 145 45 45
10 5 3 3 3 150 60 60
1 2 1 65
2 3 2 100
13 1 1 1 1 030 30
it 3 2 90
5 2 1 1 1 5% 25
16 2 1 1 1 60 25
i 1 1 50
18 2 1 1 1 80 20
19 2 1 1 730
2 2 1 1 1 7525
il 1 25
2 2 (= 1 5 5 25 2%
2 3 1 2 2 105 40 40
2% 1 30
%5 1 1 30
2 1 40
il
28
29
30 2 100
A 4 2 11 1 15 65 65 65
TOTAL 60 R 6 3 16 2020 415 115 290 0 0
(H =Coatiry Hed Nt

(H=Coetiry Hed N2



Table A.12 Sheet Break Loss Time Data in January 2003

Day

O O N o o1l B~ W O

QO\JO\JNNNI\JNNNNI\JI\JHH = s e s e —_

CHI&CH2

2

18

Jan-03
Number of Sheet Break  paperweb  PEPER WRAPPED BIR (times)

(times) tear by knife  CHL CH2
2 2 2 1
6 5
3 2 1 0
6 6
2 2 1 0
2 2 1
1 1
2 2
1 1 1
2 2
3 3 2
3 3 2
1 1
4 4 2
4 42
5 4 TPt
2 2 0
1 1
1 1
1 1
3 3 1
1 1
2 2
58 5 18 2

(H = Coatiry Hed N2

(H =Coating Hed N2

LOSS TIME (minutes)
SHEET BREAK  CHL

80 80 2 80
100 100

200

0 30
n 30 30
30

%5

7

60 45 45
100 40 45
%5

100 50 50
4 40 40
m 120 0 120
65

25

25

3%

80 3 30
40

70

1580 565 40 410

Repaired/Changed Bac dng Roll

109

90

90

CH2 CHL&CH2 REPAIRED BR CHANGED BR

120

120



no

Table A.13 Sheet Break Loss Time Data  February 2003

Feb-03
Dy Number of Sheet Break  paperweb  PEPER WRAPPED BIR (times) LOSS TIME (minutes}
(times) tearbyknife CHL CH2  CHI&CH2  SHEETBREAK CHL CH2 CHI&CH2 REPAIREDBR CHANGED BR

1 1 1 45

2

3

4 2 2 1 0 1 85 50 50
5 3 3 1 1 W 5 25
6 4 4 2 1 2 135 60 20 60
7 2 2 55

8 1 1 3

9 1 1 15

10 2 2 10

il 5 5 2 2 125 45 45
V] 2 2 1 1 1 60 3% 3 3%
13 3 3 1 1 90 3 Rl
14 2 2 85

15 2 2 1 1 90 3 30
16

7

18

19

2 1 1 45

il 3 3 Nl 2 80 3 3
2

23 2 2 45

% 3 DWA 1 5 3 30
25 2 2 1 1 60 25 5
2 2 A O LA 1 80 2 20
il 1 1 2

28 2 2 1 1 80 % 25
29

30

kil

TOTAL 46 415 2 15 U5 410 55 410 0 0
(H =Cetirg Hed N

(H=Coetirg Hed N2
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