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Abstract

Currently, various applications of rubber products have been widely found. The wastes of these
rubber products are often neglected without the recycling process leading to the environmental
hazardous problem. In the recycling process, the waste rubber products are shredded into small pieces
using rubber recycling machine and shredded rubber can be mixed with other compositions in making
reclaimed rubber or other rubber products such as rubber bricks, playground rubber pads, rubber mats
using in the restroom. However, the imported rubber recycling machines are usually expensive;

consequently, in this research, the design and improvement of the prototype rubber recycling machine



was proposed to response to the needs of the machine in the domestic rubber product industry both in the
environment and in the commercial viewpoints. In this research, two tasks were performed; the
improvement in performance of the prototyped rubber recycling machine which was developed earlier in
the past project and the design and development of the new rubber recycling machine. In the first part,
the relay switch was installed to control the direction of the machine shaft rotation and the cutter knives
were strengthened through carbonitriding process for additional wear resistance. For the latter, newly
developed recycling machined name “TAP-MC” was design and fabricated using various factors such as
are type, size, and property of rubber material, angle and pattern of the cutting knife, cutting speed of a
knife and power of a motor used. The motor of 10 hp was used to power two sets of recycling steps
designed. The first set consists of 90 cutter knives and each has a 60 degree cutting angle attached on 15
disks installed on the two shafts with the rotational speeds of both shafts of 50 and 30 revolutions per
minute. The second set uses two rollers rotated in the opposite direction with the similar speed as of the

first set.
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14 0.236 | 0,075 | 0.276 | 0.08s | 0.339| 0.108 | 0.270 | 0.086 | 0.399 | 0.127 | 0.468 | 0.149
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18 0.270 | 0.086 | 0.308 | 0.098 | 0.377 | 0.120 | 0.324 | 0.103 | 0.459 | 0.146 | 0.522 | 0.167
19 0.277 | 0.088 | 0.314 | 0.100 | 0.386 | 0.123 | 0.336 | 0.107 | 0.471 | 0.150 | 0.534 | 0.170
20 0.283 | 0.090 | 0.320 | 0.102 | 0.393| 0.125 | 0.343| 0.111 | 0.481 | 0.153 | 0.544 | 0.173
21 0.289 0.092 0.326 0.104 0.399 | 0.127 0.365 | 0.116 0.490 D.156 0.5653 0.177
22 0.202 | 0,093 | 0.330 | 0.105 | 0.404| 0.129 | 0.377| 0.120 | 0.496 | 0.158 | 0.559 | 0.178
23 0.296 | 0.094 | 0.333 | 0.106 | 0.408| 0.130 | 0.390| 0.124 | 0.502 | 0.160 | 0.565 | 0.180
24 0.302 | 0.096 | 0.337 | 0.107 | 0.411| 0132 | 0.403 | 0.128 | 0.509 | 0.162 | 0.572 | 0.183
25 0.305 | 0.097 | 0.340 | 0.108 | 0.416] 0.133 | 0.415| 0.132 | 0.515 | 0.164 | 0,580 | 0.184
26 0.308 | 0.098 | 0.344 | 0.109 | 0.421 | 0.135 | 0.428 | 0.136 | 0.522 | 0.166 | 0.584 | 0.186
27 0.311 0.099 0.348 0.111 0.426 | 0.136 0.418 | 0.133 0.528 0.168 0.588 0.187
28 0.314 | 0.100 | 0.352 | 0.112 | 0.430 | 0.137 | 0.409 | 0.130 | 0.534 | 0.170 | 0.592 | 0.189
29 0.316 | 0.101 | 0.355 | 0.113 | 0.434 | 0.138 | 0.412] 0.131 | 0.537 | 0.171 | 0.599 | 0.191
30 0.318 | 0.101 | 0.358 | 0.114 | 0.437 | 0.139 | 0.418 0.133 | 0.540 | 0.172 | 0.606 | 0.193
31} 0.320 0.101 0.361 0.115 0.440 | 0.140 0.421 ] 0.134 0.554 0.173 0.611 0.195
a2 0.322 | 0.101 | 0.364 | 0.116 | 0.443 | 0.141 | 0.428| 0.136 | 0.547 | 0.174 | 0.617 | 0.196
33 0.324 | 0.103 | 0.367 | 0.117 | 0.445| 0.142 | 0.430| 0.137 | 0.550 | 0.175 | 0.623 | 0.198
34 0.326 | 0.104 | 0.371 | 0.118 | 0.447 | 0.142 | 0.434| 0.138 | 0.553 | 0.177 | 0.628 | 0.200
35 0.327 | 0.104 | 0.373 | 0.119 | 0.449 | 0.143 | 0.437| 0.139 | 0.556 | 0.177 | 0.633 | 0.201
36 0.329 | 0.105 | 0.377 | 0.120 | 0.451 | 0.144 | 0.443 | 0.141 | 0.559 | 0.178 | 0.639 | 0.203
37 0.330 | 0.105 | 0.380 | 0.121 | 0.454 | 0.144 | 0.446| 0.142 | 0.563 | 0.179 | 0.645 | 0.205
ag 0.333 | 0.106 | 0.381 | 0.122 | 0.455 | 0.145 | 0.450| 0.143 | 0.565 | 0.180 | 0.650 | 0.207
39 0.335 | 0.107 | 0.386 | 0.123 | 0.457 | 0.146 | 0.454| 0.144 | 0.568 | 0.181 | 0.655 | 0.209
40 0.336 | 0.107 | 0.389 | 0.124 | 0.459 | 0.146 | 0.460| 0.146 | 0.570 | 0.182 | 0.659 | 0.210
43 0.339 0.108 | 0.397 0.126 0.467 | 0.147 0.463 | 0.147 0.574 0.183 0.668 0.212
45 0.340 | 0.108 | 0.399 | 0.127 | 0.468 | 0.149 | 0.469| 0.143 | 0.579 | 0.184 | 0.678 | 0.214
50 0.346 | 0.110 | 0.408 | 0.130 | 0.474 | 0.151 | 0.478| 0.152 | 0.588 | 0.187 | 0.694 | 0.221
55 0.352 | 0.112 | 0.415 | 0.132 | 0.480 | 0.153 | 0.485| 0.154 | 0.596 | 0.190 | 0.704 | 0.224
60 0.355 | 0.113 | 0.421 | 0.134 | 0.484| 0.154 | 0.490| 0.156 | 0.603 | 0.192 | 0.713 | 0.227
65 0.358 0.114 0.425 0.135 0.488 | 0.155 0.496 | 0.158 0.607 0.183 0.721 0.229
70 0.360 | 0.115 | 0.429 | 0.136 | 0.493 | 0.157 | 0.502| 0.160 | 0.610 | 0.194 | 0.728 | 0.231
75 0.361 | 0.115 | 0.433 | 0.138 | 0.496 | 0.158 | 0.508 | 0.161 | 0.613 | 0.195 | 0.735 | 0.233
80 0.3863 0.116 | 0.436 0.139 0.499 | 0.159 0.510 | 0.162 0.615 0.196 0.739 0.235
90 0.366 | 0.117 | 0.442 | 0.141 | 0.503 | 0.160 | 0.516| 0.164 | 0.619 | 0.197 | 0.747 | 0.237
100 0.368 | 0.117 | 0.446 | 0.142 | 0.506 | 0.161 | 0.521| 0.166 | 0.622 | 0.198 | 0.755 | 0.240
150 0.375 | 0.119 | 0.458 | 0.146 | 0.518| 0.165 | 0.531| 0.169 | 0.635 | 0.202 | 0.778 | 0.247
200 0.378 | 0.120 | 0.463 | 0.147 | 0.524 | 0.167 | 0.538| 0.171 | 0.640 | 0.204 | 0.787 | 0.250
300 0.382 | 0.122 | 0.471 | 0.150 | 0.534 | 0.170 | 0.550| 0.175 | 0.650 | 0.207 | 0.801 | 0.255
uia 0.390 | 0.124 | 0.48¢ | 0.154 | 0.550 | 0.175 | 0.563] 0.180 | 0.660 | 0.210 | 0.823 | 0.262
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Abstract

Currently, various applications of rubber products have been widely
found. The wastes of these rubber products are often neglected without
the recycling process leading to the environmental hazardous problem.
In the recycling process, the waste rubber products are shredded into
small pieces using rubber recycling machine and shredded rubber can be
mixed with other compositions in making reclaimed rubber or other
rubber products such as rubber bricks, playground rubber pads, rubber
mats using in the restroom. However, the imported rubber recycling
machines are usually expensive; consequently, in this research, the
design and improvement of the prototype rubber recycling machine was
proposed to response to the needs of the machine in the domestic rubber

product industry both in the environment and in the commercial



viewpoints. In this research, two tasks were performed; the improvement
in performance of the prototyped rubber recycling machine which was
developed earlier in the past project and the design and development of
the new rubber recycling machine. In the first part, the relay switch was
installed to control the direction of the machine shaft rotation and the
cutter knives were strengthened through carbonitriding process for
additional wear resistance. For the latter, newly developed recycling
machined name “TAP-MC” was design and fabricated using various
factors such as are type, size, and property of rubber material, angle and
pattern of the cutting knife, cutting speed of a knife and power of a
motor used. The motor of 10 hp was used to power two sets of recycling
steps designed. The first set consists of 90 cutter knives and each has a
60 degree cutting angle attached on 15 disks installed on the two shafts
with the rotational speeds of both shafts of 50 and 30 revolutions per
minute. The second set uses two rollers rotated in the opposite direction
with the similar speed as of the first set.

Keywords: Rubber Recycling Machine
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Shredder Canada Thailand
ST-150E TAP-MC | New Design by KU

Drive Electric Electric Hydraulic
Number of Motors two one two
HP Range 150-200 10 150-200
Voltage 380-600 380 380
Cycle 50/60 6
Knife Thickness 2" 19 mm
Number of Knives 30 20
Knife Diameter 20" 260 mm
Hex Size 6 5/8" 240 mm
Distance Between Shaft 15" 262 mm
M/C Height 105" 1135 mm
M/C Width 65" 740 mm
M/C Length 177" (200 HP) 1560 mm
Performance 5 tons/hr 90 kg/hr 5 tons/hr
Cost (Bath) 251,000
Price (Bath) 20,000,000 10,000,000
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