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ABSTRACT

The blending ratio of styrene butadiene rubber aatural rubber was very important to table tenn&'’s rubber.
The purpose of this study also investigated thdopmiance of rubber racket due to the material chiaggThe
results reflected that natural rubber and styrengadliene rubber blends had best compatibility atoraf 82/18.
Considering the performance and cost synthetic#lg,amount of calcium carbonate should be moderate
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INTRODUCTION

With the popularity of table tennis all around therld, the consumption of table tennis racket iasexl gradually.
Table tennis fans with different performances dedingdifferent table tennis racket [1]. It is necegdarproduce the
table tennis racket with different quality in ordermeet the consumer demand of different leveltabfe tennis
fans .performance of the table tennis racket mailelyends on the quality of the rubber of table ienacket [2].

Depending on the racket rubber performance couldédssified as High-grade racket and Low-gradeetadKigh-

grade rubber contains more raw rubber withoutrlleThere are so many advantages like luster brigigh

elasticity, viscosity, is good for controlling asginning the ball, but the cost is higher, Saitriore suitable for
professional athletes [3]. While some filler iglad in to the cheap rubber , the content of thertdlser is low, the
performance of rubber is poor, low cost, suitablerhass sports fan , it is also accepted by thergémerchants.
This paper manufacturing rubber with the naturbber and styrene butadiene rubber as the main i@erial, The
aim of this research is to explore the influencehef proportion of adhesive, accelerant and grssage of filler
calcium carbonate on performance of NRSBR blentetb

EXPERIMENTAL SECTION

Natural rubber (NR);styrene butadiene rubber (SBR)enzothiazyl disulfide (DM); diphenylguaniding{xinc
oxide; sulphur; octadecanoic acid; calcium carbeniadustrial products.80 NR, 20SBR,1.5 sulphurZiig oxide,
1.5 octadecanoic acid, 260 calcium carbonate, aater 1.25 DM, 1.25 M,2.5 D. Compound rubber vpasduced

in SU-70 small-mixer, adding rubber, acceleratar¢ Dxide, stearic acid, calcium and sulfur in areecording to
the formula and the mixing rate was 20 r / min.efAftiniform mixing, sampling and then prepared tbepound
rubber. The sample was sit for 8h for the measun¢ro€ vulcanization curve using the MDR-2000 irigght
computer vulkameter. Curing was on the plate viitag in the condition of 158C, 10 min and 15 Mpa. After
refrigeration, the sample was set for 24h at roemperature and then use XFX dumbbell prototype &amp
machine for preparation.
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Tensile properties were measured with WDW electrdansile testing machine. Tensile strength, elbagaat
break and 300% elongation of vulcanized rubber wegasured according to the national standard dfeuutensile
test (GBT/528 1998), and hardness measurementsletmapvith LX-A Shore durometer.

RESULTS AND DISCUSSION

Table 1 showed that tensile strength, elongatidoreak and 300% modulus tended to be increasiagdird then
decreasing as the content of SBR in compound rubtmeeased. The tensile strength and elongatiohresak

reached to a maximum as the ratio of NR/SBR wad&®@ith increasing content of SBR, the rubber hassn
showed an increasing trend. Due to the crystal éoreiuring the transformation of natural rubber urtte stress,
which resulted in self-reinforcing effect. Therefpthe tensile strength and elongation at breakedsed as the
content of natural rubber was poorer. In this ctodj the hardness increased but without signiftean

If the main component was NR, the size of laterfectein rubber increased as the component of SRRe@sed,
which leaded to cracks. It indicates SBR contributeabrasion instead of tear strength which bexafikigher tear
strength of NR and higher abrasion of SBR. In cesioh, the value of NR/SBR in raw rubber was 82ih8&h can
achieve the best combination property.

Table 1.Material property of NR/SBR proportion

100/0 | 82/18| 62/38
Tension (MPa)| 23.4 25.7 19.
Hardness 62 65 68

It is common that accelerators of the thiazole(aagelerator M and DM) and the guanidine(e.g. &casbr D)are
mixed to compose the mixed, which results in fasting, high production efficiency, excellent strémgand
elongation. T tensile strength and elongation aakrincreased first and then decreased with theastg of
accelerator D and decrease of accelerators DM and@hd tensile strength and elongation at breakhesdo a
maximum as the ratio of DM/M/D was 1.25/1.25/2.90% modulus tended to be decreasing following with
increasing and reached to the minimum as the @itiBDM/M/D was 1/1/2.5.While the hardness of the breb
displayed decease following increase with no sigaifce, and reached to the minimum as the ratiohdd/D was
1.25/1.25/2.5.In general, tensile strength andgdtion at break reached to a maximum as the r&vdM/D was
1.25/1.25/2.5,which exerts the best comprehensieehanical property. Consequently, we adopted ttie of
DM/M/D as 1.25/1.25/2.5 in the raw rubber. Tengteength peaked and elongation at break decreagbdhe
increasing of mixing ratio, which resulted from a&mgement of crosslinking density. However, overstoccross
bond prevented the directional alignment of molacwahain when the crosslinking density increasegimoously
and the formation of crystal. As well, because wéwen distribution of cross bond, excessive crokislig density
leads to the local concentration of stress andaedhe effective segments in the net, which redutighe decrease
of tensile strength of vulcanized rubber[4].

Table 2.Multiple of using total augmentor

2 4 6
Tension (MPa)] 225 26.1 263
Hardness 73 69 61]

On the basis of the best ratio of DM/M/D as 1.2812.5, other criteria remains unchanged to ohtaneffect of
the total amount of accelerator on the mechanicapgrty of vulcanized rubber. Table 2 showed thstsile
strength and elongation at break tended to be asorg following decreasing with the enlarging artooh
accelerator [5]. The tensile strength and elongasibbreak reached to a maximum while the harddisggayed a
decreasing trend and the 300% modulus showed decridiowing with increasing as the total amount of
accelerator was 5.In conclusion, the amount of § mast appropriate for the mechanical propertywéanized
with tensile strength and elongation at break remrto the maximum. Therefore, this study adopteas She total
amount of accelerator. Also, the effect of totaloamt of accelerator on tensile strength and eldogatt break is
associated with crosslinking density. After the kpeé tensile strength and elongation at break, wignsistently
increasing of accelerator amount, crosslinking dgimscreased sequentially, and the result wasileesrength and
elongation at break decreased. Considering the mpsive effect of mixing ratio and total amouhts study
employed the DM/M/D ratio of 1.25/1.25/2.5 with ttetal amount of 5 to obtain the optimum combinatiwoperty
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of the rubber.

A large number of calcium carbonate was filledublyer to enlarge the volume of the sample as wellaaing the
expensive natural rubber to lower the cost [6,D8spite of the amount is large, the effect on tiigber property
cannot be neglected. In this study, the amountatdium carbonate is much larger than the usual ,debgh
mainly aimed at increasing the amount of filler msich as possible without affecting the appeararfcth®
vulcanized rubber (no blooming).Table 3 showed dfiect of calcium carbonate amount on the mechénica
property of the vulcanized rubber.

Table 3. Calcium carbonate using to the bat's matéal

75 | 150 | 300
Tension (MPa)] 12.3 16.8 22/
Hardnes 66 72 76

Table 3 displayed that the tensile strength andgation at break tended to be decreasing whildéneéness tended
to be increasing with the increasing amount ofinatccarbonate in the mixing rubber. When the insirggaamount

of calcium carbonate reached to the extent of dieg)ithe rubber content, the tensile strength dodgation at

break decreased and influenced the toughness atiifeer. In addition, excess amount of calcium cadbe may

lead to blooming on the rubber surface and affischppearance, so that the performance of the ruslveduced.

With comprehensive consideration on economicatieificy and function, this study selected 260 asatheunt of

calcium carbonate [8].

CONCLUSION

Natural rubber and styrene butadiene rubber fortlber properties of table tennis bats are comgieary. The
mixing use of accelerator DM/M/D contributes to th@perty of vulcanized rubber. Considering thefgrenance
and cost synthetically, the amount of calcium cagte should be moderate.
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