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Abstract

With the current global energy crisis, the product design and manufacturing needs
proper material selection and suitable production process in order to obtain the optimum
productivity. For the rubber parts used in automotive, electrical and electronics industries, in
general, their manufacturing includes calendaring and compression, transfer as well as
injection mouldings. Nevertheless, these production methods have some limitations both in
quality and lead time aspects and then they are not used for making some products such
as rubber rollers with various groove shapes. Therefore, the objective in this work is to
design and manufacture the novel thermal cutting system used with lathes for rubber rollers
made of SBR. The system consists of cutting carbide blades, cutting tool holders,
workpiece jig and fixture, controller for electrical current for blade heating and the inverter to
transform the current frequency into the heat where temperature in the ranges of 25-250
Celsius is obtained. Then the system was tested to investigate the effect of major
parameters including workpiece temperature, feed rate, and spindle speed on surface
roughness of the roller. For the ranges performed in this study, the best surface finish of
0.0015 mm was found at the workpiece temperature, feed rate, and spindle speed of 125
Celsius, 0.05 mm per revolution and 600 revolution per minute, respectively. The developed
thermal cutting system used with the lathe can be further used to obtain better rubber roller

part quality, material saving and lead time reduction.
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TECHNMICAL FEATURES: UNITS
Capacities
Swan aver hed Uiy AS0 4 18
Swaaled Gver Sigss Lifa b 250 ) SR
Bar capadity thru Spirdls e i 5247 2
Dl moe batwaary Sanlers e i Fole(y, 100, 1 5060 ¢ 32, A0, &0
Hesdstock
Spindie mase 50 a1-5
Hads hiu Spardls e tar g2 2
Smndle canler MT M. A
Sndle speads M ier 12
=s 25,36, 53 70, 10, 145, 265,
Spindle sposds ramnge Em 180,555,715, 1020, 1500
Thresd and feed
Evsgleeh threads, e beer 32
Englizh threads, rangs - 56
Matne threads, murmrber 21
Matne hrsads, aoge o557
L ngpitindhing ] Teeds, mumber 24
Leqdtudanal feads, range i 0.071-0.5 7 .002E-0.02
Cross feeds 1/2 of lergitudinal feeds
Lead sonaw dia . VEL A IS5/ 1.4
Charrlage
Lermg iy o e Uiy ol 232
i i
Crogs shide frum fin 231:[:;'25:?&[[?]41?;?5;
g Slide Lraval TErET JER S 11.2
Lo Peund rest travel EL 145 f 5.7
Taood back, capacity TR Ay 25x25 & 1xl
Tail stock
Spancile dia, TR iy &5 2.6
Canbey MT Max. 4
SpindlE fraval e iy 150 59
Bz
Wikt mimtan TS 116
Dby e an 3404 134
Lensgth e fan 1970 2170 26580 f 77 .5 E5.4,105.5
Motor
Main imaber Std. KW g 3T E
Main matar Opt. KW 554 7.5
Machine Dimension
Fios apace (W x L) G, | OO 208 IAGE IUTRILY | 405
Heaght L] 1236/ 48, 3
mat waight kg ibs 1950, 2000, 2 320 ¢ A 3D, 4400, 507D
Groes weaight kq/ibs 2250, 2300, 2700 ) 4550, 500, 555D

UM 22 MUAzlBUAV04LATINGY Takisawa TAL 460 [22]
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Nk savan (Jadiuaisau) ANNLSITOL (FaURaWNT) ouANd (LTALToR)
1 0.70 1600 250
2 0.70 1600 125
3 0.70 1600 50
4 0.35 1600 250
5 0.35 1600 125
6 0.35 1600 50
7 0.05 1600 250
8 0.05 1600 125
9 0.05 1600 50
10 0.70 600 250
11 0.70 600 125
12 0.70 600 50
13 0.35 600 250
14 0.35 600 125
15 0.35 600 50
16 0.05 600 250
17 0.05 600 125
18 0.05 600 50
19 0.70 60 250
20 0.70 60 125
21 0.70 60 50
22 0.35 60 250
23 0.35 60 125
24 0.35 60 50
25 0.05 60 250
26 0.05 60 125
27 0.05 60 50
(ﬂ’]‘i’]x‘]ﬁl 2 @i']ﬂ')’]&lﬁﬂﬂﬁ']?lﬂd%%d']%ﬁqd
. s sanlon ANLSITaL oUnN ANURLLAD
N3t ¥iein o o . .
(Hafiwav/sau) (saudamf) (LoaLTeE) (@afuaT)
1 1 0.7 1600 250 0.0527
2 0.7 1600 250 0.0499
3 0.7 1600 250 0.0518
2 1 0.7 1600 125 0.0485
2 0.7 1600 125 0.0492
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e sanlon ANULTITAL amnnd AMNALILHD
NIk Yinein A . . .
(NaRLua3/30D) (FaudawIN) (LTALTER) (UafLuaT)
3 0.7 1600 125 0.0479
3 1 0.7 1600 50 0.0488
2 0.7 1600 50 0.0492
3 0.7 1600 50 0.0497
4 1 0.35 1600 250 0.0086
2 0.35 1600 250 0.0095
3 0.35 1600 250 0.0079
5 1 0.35 1600 125 0.0069
2 0.35 1600 125 0.0071
3 0.35 1600 125 0.0065
6 1 0.35 1600 50 0.0068
2 0.35 1600 50 0.0073
3 0.35 1600 50 0.0072
7 1 0.05 1600 250 0.0035
2 0.05 1600 250 0.0032
3 0.05 1600 250 0.0029
8 1 0.05 1600 125 0.0022
2 0.05 1600 125 0.0021
3 0.05 1600 125 0.0024
9 1 0.05 1600 50 0.0026
2 0.05 1600 50 0.0028
3 0.05 1600 50 0.0029
10 1 0.7 600 250 0.0422
2 0.7 600 250 0.0435
3 0.7 600 250 0.0428
11 1 0.7 600 125 0.0411
2 0.7 600 125 0.0409
3 0.7 600 125 0.0429
12 1 0.7 600 50 0.0426
2 0.7 600 50 0.0427
3 0.7 600 50 0.0421
13 1 0.35 600 250 0.0116
2 0.35 600 250 0.0119
3 0.35 600 250 0.0114
14 1 0.35 600 125 0.0097
2 0.35 600 125 0.0101
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(NaRLua3/30D) (FaudawIN) (LTALTER) (UafLuaT)
3 0.35 600 125 0.0094
15 1 0.35 600 50 0.0111
2 0.35 600 50 0.0109
3 0.35 600 50 0.0107
16 1 0.05 600 250 0.0020
2 0.05 600 250 0.0024
3 0.05 600 250 0.0019
17 1 0.05 600 125 0.0016
2 0.05 600 125 0.0015
3 0.05 600 125 0.0016
18 1 0.05 600 50 0.0021
2 0.05 600 50 0.0023
3 0.05 600 50 0.0024
19 1 0.7 60 250 0.1465
2 0.7 60 250 0.1469
3 0.7 60 250 0.1471
20 1 0.7 60 125 0.1450
2 0.7 60 125 0.1442
3 0.7 60 125 0.1438
21 1 0.7 60 50 0.1451
2 0.7 60 50 0.1452
3 0.7 60 50 0.1454
22 1 0.35 60 250 0.0465
2 0.35 60 250 0.0461
3 0.35 60 250 0.0463
23 1 0.35 60 125 0.0432
2 0.35 60 125 0.0435
3 0.35 60 125 0.0429
24 1 0.35 60 50 0.0441
2 0.35 60 50 0.0447
3 0.35 60 50 0.0445
25 1 0.05 60 250 0.0035
2 0.05 60 250 0.0034
3 0.05 60 250 0.0036
26 1 0.05 60 125 0.0030
2 0.05 60 125 0.0028
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3 0.05 60 50 0.0032
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Main Effects Plot for Surface Roughness (mm)
Data Means
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Interaction Plot for Surface Roughness (mm)
Data Means
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Abstract

With the current global energy crisis, the product design and manufacturing needs proper material
selection and suitable production process in order to obtain the optimum productivity. For the rubber parts
used in automotive, electrical and electronics industries, in general, their manufacturing includes
calendaring and compression, transfer as well as injection mouldings. Nevertheless, these production
methods have some limitations both in quality and lead time aspects and then they are not used for
making some products such as rubber rollers with various groove shapes. Therefore, the objective in this
work is to design and manufacture the novel thermal cutting system used with lathes for rubber rollers
made of SBR. The system consists of cutting carbide blades, cutting tool holders, workpiece jig and
fixture, controller for electrical current for blade heating and the inverter to transform the current frequency
into the heat where temperature in the ranges of 25-250 Celsius is obtained. Then the system was tested
to investigate the effect of major parameters including workpiece temperature, feed rate, and spindle
speed on surface roughness of the roller. For the ranges performed in this study, the best surface finish
of 0.0015 mm was found at the workpiece temperature, feed rate, and spindle speed of 125 Celsius, 0.05
mm per revolution and 600 revolution per minute, respectively. The developed thermal cutting system
used with the lathe can be further used to obtain better rubber roller part quality, material saving and lead
time reduction.
Keywords: Rubber Roller, Thermal Cutting, Cutting Blade
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