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SYN:)PSIS OF AHST~~CT 

The field work. carried out by the experts, 

Mr. B.C. Shah, Mr. V.P. Limaye and Mr. T.M. Divekar 

of Sudha9ad Rubber Industries Private Limited, 

Bo!11bay. India is reported in this document. The 

work at Yen My Rice Mill, Vietna~ involved improve

ment of man~facturinq technology for natur~l rubber 

based rollers using available raw-materials and 

introduction of synthetic rubber based rollers. 

These rollers are being used on paddy dehusking • 

machines in rice mills. The Indian Experts succesa

fully developed new formulae Lased on natural and 

synthetic rub~r. R~quir~d p~trs of roll~rs were 

manufactured at the project site and were tested 

for actu~l field trials on pPddy dehusking machines. 

The rollc>rs perfor'iled s,,.tisfact0r Uy and 1'1et with the 

required technical pnrnmet~rs. The countr.r parts 

were well trained hy impa~t!ney th~ n~c~~~~ry material 

know-how ~nd by e:~t:l'lblishing thP. nPf.rOpr.i,te norms 

of proc(':;!" :md production tc·rhriolC\tJtes. 
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INTRODUCTIOO 

Rubber rollers are now universally used on paddy 

dehusking machines for milling of paddy to obtain rice. 
Rubber, by virtue of its unique elastic pr<>pf'rties, 

enables efficient milling of rice with minimum breakage 

of grain. Natural rubber rollers, which are currently 
made at the rubber shop of Yen My Rice Mill, required 
improvement in formulation design end manufacturing 
technoloqy. '!'he Indian Experta analyzed the current 

formulation bcsed on natural rubber and studied ~h~ 
available rew materials. New formulations were designed, 

rollers were ~roduced at the rubber shop and tried 

successfully in the rice mill for P-ndurance test. Also 

formulation besed on synthetic rubber was introduced, 
rollers were ~ade and tried in the rice mill to satis

factory performance. 

The present report describ~s the field work carried 
out by the Indian Experts which involved improvc~ent of 

natur3l rubber based rollers with availilble r1Jw materials 
and introduction of synthf"tic rubber hasr.d roll<>rs. 
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Criticnl analysis of currently used oformulattons 

based on nntural ru~ber wns c~rried out by the cxr,erts, 

followed by the available rrocessinq feciltti~s. '1\.ro 

t~"P'~S of new formulatinnn were introduced using the 
available raw :nelterials, 0s l istr·d undf'r /lr;pendf x-3 

and :.rpcndlx-4. 1'ollt>rs were mAdt! u•inq these for~..:

lations after carrying out necessary leboretory teBts. 

The rolle-rs wore tri~ iu the rtce mill on r<lddy 

dehusking m.1chines for i:-erf ormance to st. 

Lollers based on for·aul<ltion ns per f·rpEmdix-3 

yielded on avera~e life span of 122.296 tonnPs of 

paddy per p~ir. whereas rollers ba~ed on for~letion 
as per l-.r-pendix-4 yielded an r.vPr?..'7P 11 ft! sp,,.n of 

135 tonnr:n of p01ddy ;:er r·j) ir. 

New formulr\tion h;1::;uJ or. synth~ttc rut-,:.~r ··+--: lll~o 

introduc~d, tri~d in the l~hot.8tory ~nd roll~r~ ~~re ~ede. 

The roll<>rr when trird in the r· ice ~n 1 for rc~r f or:n.-:,nc~ 

tc-~t, yic ldr>d ~n. •wf·rf'Ot ... life ~'T1'0 0f 201 tonne-. of r"!"''Y 

1 r r P" tr. 

Durt.nc; nl·ovr. tr hl~ fn the r tc•~ 'l1tll thf" rlrhul'lkin': 

mochlncs orr.nited ~-noothly, rrcc-vrry r<ltP. Wit~ htqhf'r 

~nd rnte of tr~ken ricr was lr~~~r. 

It was concluded, f ro:'l'I the rP.!lu!ts '>f ryt.ove perfor

:ionce tc:<:t!', thilt th"! roll•·1 n mf·t with tht:> rN1uirr.d 

technicnl r~r,,-;,P,tr·r~. 
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BODY OF THE R::-.:ro;n 

1.1 Currently u~ed formulation b~srd on lfatur~l Put'bf"'rs-

The currently usc-d formulation t-;,sed on N,tural Fuhbr-r 

\>·as studied critically. Thi~ is listed under Jlppendix-1. 

It is based on a seni-ebonit(' tyr~ co:npos~tion with 17 r;hr 

sulphur. such a high dos~ge of sulphur is h~inq usrd 

primarily for getting high hardness value, but tPchnically 

it yields an interior product h;iving lower physical 

properties. low abrasion resistance and poor ageinq 

characteristics. Reinforcing filler i.e. HAF Carbon 

Black (45 phr) ~nd se~i-reinforcing filler 1.e. China 

Clay (45 phr) are being used but they are not eff~ctive 

enough in the seni-ebonite natrix. 

The available raw materi.>ls ,1t Y~n My !dee Mill are 

listed under ~ppendix-2. some of these nre ovailarle 

loc~lly whPrP~s th~ re~Hintng ~~tPrials ar~ importPd 

either from u.s.s.R. or J3p~n. The quality ~nd consist

ency of these m)tErL--:ils ~:ere -:x.:1rnined .:ind founrl to b1.:: 

!: ati !: f oCtory. 

l. 2 New formulation baseo on Natural Pu1'b('rs-

The experts were- 1u11Jced to devrlop ft nPw fonmlotion 

based on natural rubber using only the available raw 

materials as per Appendix-2. l\ccorcHnqly two formulatf ons 

were introduced, developed ~nd trir:d. These are listed 
under Appendix-3 and Appendix-4. 

The first formulation as per Appendix-3 is for 

obtaining hardness value of 80-85° whereas the second 

formulation as per Appendix-4 is for h~rdness of 85-90°, 

The ingr~dicnt~ were corefuJly scl~~ted from th~ ~vailnblc 

ran~c and their combination rotios were critic«lly dcsign~d 

so as to obtain requ1.rE?d procrssing CM.IP. Rnd optimum 

wlcanizate properties. Uoth 1:hf."sP. formulnttons have 

mu~,h t)ighcr, phyoic;;l propr•rtl('n, hiqh~r, at,•r;."'l:1ion resit.itan<.:c 
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and iMprcved ageing characteristics. These for,ulations 

are based on use of much lower sulphur co~pared to the 

currently used formulation. H~rdness, high physical 

properties ond high abrasion resist~nce are 0bt~ined ~Y 

usinq reinforcing fillers like H!,F Carbon Hl.K·k. Thc.

vulc~nizing system was caref~lli selected to obtain 

optimum vulcar.izntion c,nd r~~uired rrocessinq ~afety. 

Activaters like Zinc Oxide ;md Stc~.,.rtc Acid '·:£>r•· used 

to obtain high state of curP. 

Importance of proper mastication of notur~l rubber, 

order of additi0n of ingredients, over-night Ft0ra~P of 

pre-mixed co:npounds etc. ~:ere discu~sr-d ~nd pr2cticed. 

M3~ter batching technique f,r ~~~11 in~r('df0nt~ like 

accelerators ;,ms introduc-c<1. 

1.3 New formul<:ition b~s.:>d on synth<"'tic .Rut·b~r:-

RollPrs ~ith supre~~ heat and Dhraston rr~tst~ncn 

can te produce>d by using rropf'rly ccmpoundPd $ynthet1c 

ruttcr of ~crylonitrile ~ut~diene (NBR) typr. ~ new 

formulation based on such !>ynthet f c ruril·cr ·.fl~ introduced. 

This ia listed in Appendix-5. This formul At ion f·n.1l>lPD 

to make rollers of n:in-hlack colour :md henri: nvoiris 

llack~ning of rice. 

The synthetic rubber NBH is reinforced using 
reinforcing tillers like precipitated silica and thermo

settinq resins of phenolic type. Vulcanization system 

is judiciously designed to obtain highest po~sibl~ process

ing safety together with high r~te and stat~ of vulcAni

zation. Accelr.rators of nulph~nnmide type end activ~tor~ 

like Zinc Oxide and 5tear1c Acid •H" usf>d in pr:op~!r 

combinAtion r~tio. sulphur in used ns a vulc~nizing 

~gent in required proportion. Proc~s~ing A11v lfk~ 

Dioctyl Phthnl,1te, W0o<l rr!'Jtn nrr U'l~d for f:'l'l!H' of mixinq 

and winding operntlan~. rrnprirt~ry fnqrrdiPntn likr 
' 

IJJ\-'JOQ, P-4 ·:,re· usrd f,,..,, .;\ t·,,1n1nq ~iPf'Cf;1l ,r·fJrr·t~ lik'~ 
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highest state of cure. high reinf orce'!lf>nt Ptr. Non

staining anti-oxidents of styren~tPd ph~n~l type is used 

to improve ageing propertiPs. 

All above ingredients were formulated in appropriate 

proportions to obtain t-est bc>lcnct:· of properties. 

Importance of their order of :1dxing W<lS discuseed l'lnd 

practiced. t~ster batching of s~~ll ingredients like 

accelerator was pr?cticcd. Ingredients like sulphur 

which is difficult to disp~rst:: in NB:~ was also m~ster 

batched and the sulphur master t atch w.~s added in the 

begining oi !'-.tixing cyclt~ to oi:;t.""?in tht: best pO!lsible 

dispersion. 

1.4 Treining cf Counter farts:. 

l.4.1 

1.4.J 

1 • .(.4 

The counter parts were trained in f0llowi11g arcass 

Formulation de~ign b~sed both on natural And synthetic 

rubber to suit the prcvc:111 f nC) rror-r~s ing con di t !on!j 1n 

the rchber ~~or nnd in th~ ricr ~fll. 

Proper selection of cl~sto~~r types and ch~~icol 

ingrcdi~nt~ such as vulc~ni7.1nq ~qrnts, ~ccPlPr~tors, 

activators, procPssinq ~id~, <'lnti-oxidents, r<'inforc1nq 
agents etc. 

Importance of sP1£>CtPd in9r@d1.f"nts in thr formulati,.,n, 

their properties and effrcts in the processing and 

vulcani~ation. 

~on~ination ratios of thrse ingredi£nts with the baEe 

eleato~er nnd its importnncc. The countrr pArts wPre 

also trained so that if rccuin·rt they can modify the 

combin.1ticn ratio :;lightly tn r;uit thf:' prncc•ssinq 

condition!J during diff("rrut clL,:"tic conditlonrJ • 

••• 4/- ' 
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1.4.6 

Precautionary measur~s tn ~h~ use of Ee~ c0~tafn 

chemicals like accelerAt~rs t~ ~vcfd procrsslng 

problc::1s. 

Eff~ct of tne base el2storn~r. ingredients 2nd th~ir 

co11bination re:tios on th·· phys ic?.l properti,.,s, 

abrasicn rcsist2nce ~nd ~gPing char~cteristics. 

Cuali ty control .5tcps tc t°'e> !'. ~<!"rCiEcd !n the selt·ctinn 

and use cf ingr~di~nts • 



• 

' 

2. proce11 Technology 

'·1 Raw material storages-

Norms for appropriate storage of ra~ materials were 

eatabliBhed to avoid c0ntarntn.3tL>n with ft')reiqn matt~ rs, 

spillag~s. fire hazards et-, 

2.2 litt!ighing of raw !llateric;ls· 

Importance of accurate \-:f'ighir: 'J and techniqu<" of mastt:>r 

~ntchin9 for ingredients r~~uired in s~aller ~uantitl~s 

:-:rere practiced. 

2. 3 Processing cf t~atural t..utber based cornpocnds s-

2. 3.1 Masticationa 

Proper ~re-mastification of nntural rutber was practiced 

to achieve best dispersion •')f ingred!.ent.~ <lurinq :nixing 

operation. 

Master batching1 

This operation was introduced to 9et (a) b~st di!!persi·m 

particularly for thos~ ingredients which ~re difficult 

to dispersE- (t) accurdte weighing of ingrr-d!~nts rt"'r,uir~d 

in smaller qu"1nti ty like <iCceler;'ltors (c) : . .-'! tch to batch 

consistency. 

2.3.3 MixinQ of ingrP.diP.ntsa 

Norms were ~stablished tor sp0edy and efficient dis

persion of ingredients in prc-m1sticated n~turnl ruth~r. 

Importance of proper dispP.rsi0n of reinforcing fillers 

like Carbon Black ~nd the method to ftChiev~ be~t dis

persion was practiced. Th~ ingredients wer~ incorporat~d 

in a definite order so that mixing operation was eas1~r. 
faster and efficient. OvPrnight storage of rubber 

compounds was advised <1nd practiced. The ;,cdi tion of 

vulcanizinq agent i.e. sulphur was carried o·:.it on the 

next day. prior to winding oper~tion. This pra~tice 

yielded beat dispr.rsion 11nd imrrov~ p1oc~stJfn9 .'18fP.ty .. 

Prec&utionory measure• such 1J6 avcidtnq cont:i-n1nat1on 

with old co11pound~ stuck in t,".'.' mtxinq mill c;11ides. 

propP.r cool in:; .1nd stor ."lye of cc· npounch ~tc. 1-1rrc 
' 

pr~ctf crd nnrt r~com~~nd~d. 

.., 
1. 1. - • .I/ -
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2.4 

2.4.1 

Processing of .s~·nthetic F:d:~('r based co'!lpmrnds s

~astcr bGtchings 

'I\.:o types of ma~ter b'3tches w~re practice~: (a) l-f..ast:c:

batchin~ of sulphur we.s c~rr1€d c~t so as to cet best 

possitle disp2rsion ~hich is 0th~rwi~e difficult to bt 

dispersed in NSF. type syntnctic rubter: (b) Master 

'tatching Gf accelerato!" \ras pra..:::ticPd •-:hich r::n<itled 

accurat~ w0iqhinq, better tatch to b~tch consistency 

and improved disp~rsion. 

Mixing of tngr~dient~z 

Proper r.iethod of mixing was eS'C·:=!bl !shed so that the 

ingredi~nts get thoroughly disr-ersed. ~ddition of 

ingredients w~s carried out in ~ definttP seaucnce. 

e.g. the .sulphur mast"'r-h1tch was addP.d in the bE.>gining. 

Aclditi-:n cf precipitated silica was cilrried out in two 

lots, th·~ second half 'te inq m1x£'d alor.g .,:1th pl.::stic izc:

o. o.P. ~ixing of inqrrdfents like accelerator in ~~~tPr

L:itch for1a t-.-a!J CClrricd out fust he>forP ".!inriing of 

roller5 nnd after cv~rniqht storaoe of the rulher 

compound. 'l'h 1 s r•n?.b l<'d r-ettPr di Spf"'> r:: i (JO .-=i ria :.r~x 1:.,u;:1 

processing safety. \·:a5tages due to scorchiwr of 

co:-r.pounds \.N'.15 thus r·r'"lf'nt"d. 

2.5 Prcp~r<ltion of :::hi"!lls for r;on.l~"!'lgs-

Y.achin ing of used CR~t-i ron ~he>) ls or dru·n~ w:-!:; cnrr.

fully carried out so that frPsh hftsP metnl is av~il~rle 

for honding. Defective nhelle wf"r:P. dis-c"rd~. The 

approved shells wPre clenned and dC'"qrr.-1t!!Pd c~y "9'1pin'1 

with pe.trol. For m;,king ww~nr natural ru'tbf"'r t~asPd 

roll£rs. the eh~llc were thr.n qivr.n three coats of 

EbonitP. Solution. Care wa~ taken to allow enough ti~e 

for complrte Pvr.porntion of the solvent aftrr e~ch 

coat. n·oni te sheet compound in 1-1.Smm thiclcnP!1s wan 

then applic~d on tht- shPll'-l. UAP of che~.icnl bonding 

eqent ;.;ci:J <"'Ctablishf"'d for sy::tht:?tic ruhbrr brt!H!d rolle>rr.. 

In thl~ c;-.r,e, th~ rh,,llr. '.;'·T"< ffr~t :1l;:':hinPd ;ind 

dr.::;rc·:·<:r·d 1-·ith I•·tr-,J, f-:lJ·,i.,r,-·rl ly ;;h,ot t,J,1'1t,!ny usira') 

'the~· -i't: l°'l;:r;tin.-; rn<·h1l'lt'• Thr· r:hr·ll'·1 "('f'"' t-.hr·n wiprd:, 
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with petrol, folloved by ~rrlic~ti0n of the bondi~q 

agent Unil:x:k 205. Ma:<i·~~rL c.Jn' ;·as exPr·~i:;,·d to 

obtain a th!n, even co:it., free ~rc:t <>ny c0nt2·"li::.-:tions. 

The shells ·.·c-re then ~"l},).,:r d to <fry <-md v~·:rr: .- t:)r•·d in 

a clc~n envircn~ent. 

2.6 Winding op~ration1-

This operation was carried out ustng the winding machine 

along Hith 14• size nixing ·:1111. t1aximum care ;ms t.,,l(hn 
1c 

tc avoid uir cntrapp~ent and scorching. uzc of an 

extruder in::;tead of windi:.g :nachini: would have b:En 

faster and w:::>uld have prod•Jced rollers free frc:n defect::: 

like air entropp:ner.t, pos~iblc deld~inati~n~., ~c~rch5n9, 

wastages etc. This was discussed in dPt<:il •.:i th thP. 

CCUnt~r ptH t.:; 20.J t!)~y c::}l -r;;!"P<::f.-..t<>d t~0 nc~nt. 

2.7 Pressing and cl~~pings-

The rollers duly wound t.;er12 th""n put into th(' hor12cnteil 

moulds which were pI"e-tre.'1 ted -,•i th dispPr~ ioo cf f rench 

chalk !or ea~y mould rele2sc. They ~pr0 th0n pr~s~~a 

using the h:;nd press and cl.~:'"!lpf«J 1-dth b0lts. ThP. mould~: 

w~re then tr~n9frrrrd into th~ ~1lc~nizPr for ~uring. 

This va:s C<:l:-ried out undE-r OpPn ~tNJm ~t 4 ;1tm. :;tc1m 

pressure for four hours. I~portnncc of par~~ct~rs lik~ 

vulcnnizing timt=- ~nd tP:np .... n;tur<' ~-i"'!l d1..scu~:i,_·d. 

2.9 Machlninq of roller~•-

Machining of rollers, us ino <H"'f·r Oj)r i;.ite cu i:t 1.ng tool, 

job Bpeed ;inc1 corrN".t ff Kt1Jrr·n ~,,,:-' pr ;ict f C-""1 ~10 ""' tr, 

obtain faster machininq with b<·t:tnr !!urf"lCf' fini!th,. 

2.10 Trainin9 of counter p~rt~•-

The counter pnrt!I v:cn• pro;-or'rly tr;dn~d in .-,11 thr· 

prOC£..38 functions O~taflr-d r1( lVr. Thi'.''/ ,-,}l wr·ll 1mcl<~r-' 

'BtOOd and :·:r•pTf'Cft1trd 'thr• ~.;1r;>1·t,·f!C"'f' l')f, th:• Pl'."(j('nri~ 
I ,. • I I I I I I 
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during ':!:;Ster butChinq. c1dl'iiti':!n Cf tnQr.,-d:fr·nts in 

predeter 1ir.2d secuf'nCP• r:·..-:t;:,l ,-;:-·-tr~nt'":'~nt, t·;_ndinry., 

clo:'f'!n:::., vulc~n!~ing .~r.d T1Ch:!.n1nq or~r:itt.....,n~. 

ReqtJ ired tr-sting ·~th;_"<ls we !"t: EOsta~l i~hP.d ~nd t:he 

counter r-.1rts \..ere tr.r:ined s3ti8fActorily in t,,..m • 

.E.ach batch of rutber cc.;rpnund was tested prior to 

t~~inc; it into ~·r·ocucticn. . . sm3ll r;;:n:ple piec~ 

\-;-::ightn.;; ;,i:cut 2J.} .:_,r.r:s wa~ tal(en trc-r. ,-·nch ~i'!tch. 

t-·x-o-n the e>a!T;~lr ~ lH'c : 1-n!\~ , .. ~ :-e cut to er -.uirc""! s17f< 

\:<•re allc~.-: .J t~ :natur;: fer 2~ ho!..:rs f<Ji )-,\-,'E-d t-y test !nc; 

r;f hr:rl;nc s~ by h<"rdn~:}!'i ~t'r. t:<:r ··m-:i phy~ t<:"1'1 ;· i·v::;t·rtic~ 

like ten!: fl,::- str"?-rq::~., 0lo;:--:"'t t ··1 .it ! r· .-,:..; ."'Ind '!l:xit:ll!:. 

,1t 100·-; 1 lcnq~t! ::n u~1n~ tEr.:: il•· tc~tir:c~ :;,chinP. Qil~r 

1rr-rcv::~ :z1~.chr9 \,;;'!"! t~10n t;i._:"n int-') rrnc-!vt1-n. 

> rio:Hc t'·stin9 of :,l r,1;f·)n J'f'~~5t~ncf: •,;.;:, ·r-,C"t<r::··-
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3. Production Technolggy 

3.1 ?-kthod of producti~n:-

Technoloqjes for production of r~llers based on natur~J 

ruhber nnd synthetic rut her wen• well PSt:->bl 1 shf?d. 

This involved following productinn oper;iticn5: 

3.1.1 Prep~rati0n of shells:-

This involved proper m3chtning of old, used ra~t iron 

shells so as to remove old rubber. corrod~d ~eta! 

surface and to expose the fresh case m@tal. The shells 

were inspected. Defective shells were discarded. The 

exposed ~etal surface w~s then trPeted with petrol 

for dcgreasinq. The shells wer~ then applied with 

ebonite solution followed by coating with e~onite sheet 

for naturAl rubb~r rollers. For synthetic rubber 

rollers. the machined shells were shot bl~sted, wiped 

with sol vent and applied i..;i th chemical t-ondinq ag1·nt, 

as detailed 0arlier under 2.s. 

3.1.2 Sheeting ~nd windings-

f<ubber cornpoundi. after sto1"'g" of minimum 24 huurs 

were mixed with remaininq cur~tives on tw0 roll mill. 

Prccaution3 were taken tu keep the mixing mill roll~rs 

from being heated up excessively, by p~ssinq the co0lin9 

watC'r continuously. HowPver thf" supply of co0l ing 

water to the mill w~s not adequate. Methods of improve

ment were suggested. Using the em~ll~r sheeting mill. 

the rubber co~pound was ~hr:rted to <"bout 1. 5'1TI1 thick. 

The winding nMchfn~ wa~ u~r.rJ for winding up the :r;h~rtin9 

on the prep:ued shells •1s per 3.1.1. In C<1~<' of naturnl 

rubber has('d roll"r~, the surfr1cC" of rbon1 t<' 1.,y ... :· wrin 

fresheded up with prtrol prior to winding. ThiB wa~ 

not n~c~!JS.:try for synthrtic rurhr·r h<lSf'.'d rollr·rs in 

which c~se thF· !;hr.11~ t-.·f~rt' .··r-rl fr-d with C'hf'r:iic:'l bonding 

<lqt>nt. 

3.1.3 Moulding ond vulcjntztnqs-

'The shells duly wnund'with rutber s'h,..r.tinq wcr<' pi<JCccl 
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of rubber co::ipcund. ThP. end cuttings were immediately 

used up for ~hcetinJ up rnd Plnding. The moulds were 

rresscd and cla~ped using the h~nd ~r~fi~~ng ji~ ns 

d£'ta11£'d unr~··r 2. 7. PrC'cnuti0ns WC't"P t3kf'n t;:; 0nsurP 

that the mould c2vi ties vcrC' fully f il 1.: 1 up and floi·; 

of extra rubber had started fro~ the sid~s. The clu~ped 

moulds were transferred into the vuJ.canizer and were 

cured as detailed under 2.e. The rubber seal for the 

vulcanizer head was of poor ~ality resulting in steam 

leakages and needed frequent replacement. The counter 

parts were advised to improve 111>U upon this problem. 

The rollers after vulranizing were allowed to cool 

down to room te~per~turP before nachininq and finishing. 

The vulc<'lni?:ed rollPrs ,.;£>re flrst r:t;ichinr!d up on lnthe 

tr, ei rnur.h fini!lh. Fint~h!nc; w<:!1 cnrrird out in a 

5f·Cond op,.ratinn usfn<) n f1ncr cut. ~o:nr- of the roller::; 

;·,-r,u~rn::i (-~crs!'lh.'e r1,1rhfn1ric: .ind h~nC"•· riot tmder~izf'ct 

t·y 7.-)"'lm. 'I'h1 s w<.~ ~UP t~ d."''l'<"'Jf>d mc,uld.r: -.:h1ch \:~1., 

~-rel! 2rrrr:cL-·t~d liy th<' C0Ul"'t<';- r.-,rt!". 

3.2 Trainings-

The cnunt"r p:irt~ W<"'rf' 1 :1~1J tr.-,tn~d in ;111 unit product

ion opc-.~<:>tions. Mr!thod!> for increasing the production 

\o;!1r>nt''\Wr rc·.-,utrr<l., •.:rrr· .:dv~ ~;r·d. 'ltlf! r.ountC'r p~1r tl".I 

were warn~d aqain~L ~11 the possible causes which can 

11'.!ad to deff:'ctive rol11·~s. !'lorrns for qulllity control-, 

ot variruc st~qez of r1orlurti~n ~err 0stahlished so 

thi1t dcf<·ct.·; l1k(' l:'JWl 1 ~dl1·~,,., d~lnnin.1ti1;n:; <'tc. c.:n 

r;r'· min ir'li :?.1:d. 

Hoth n:.t11r..1 'r .. I ~yntlH t if' T 111 hr·r r,,,:-;f'd rollf'r!i v.'l>C(· 

tc:-:tcd <:.n d(·h11!';'ldnr ra--chin~":": ot Yr·n My Hier- Mill. 

Th~ r-()ll''r:1 ~-.Prf(,r;nr·J ·:·itf';f;~r·t,.rl1y <illrinrr thr f1,.·l<1 

trf-il<. ']ll<' i:.1chfnr '':'' r:it.-r1 ~::.~r·nthly., yfPldinrr h1.qhr:-r 

'r•cr1v·:·"J r.1t <in11 l····: r !rr,'.rn ric·-.' Th<• r."1llr'rn met 
' ' 

•. ' . L! r,. ,,,, r• -. ., : , 
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refe~red under Appendix-6. Precaution~ry measures as 

follows t:ere suggE·sted by the experts in ordc>r to 

achieve still bett~r prrfor~~nce. 

1) Foreign mattPrs li~e pieces of stones, n2ils, 

worn-out p~rts etc. should he ~ff0ctiv~ly 

separated before the p:=iddy enters the dehusking 

m-:ichine. 

ii) Provision of air blower in the dPhuskin~ machine 

so that the rubber rollers run cool~r. 

iii) Use of polisher machine !:7auipped with rubber 

blocks to minimize breakages of rice during 

fOlishing Cp1~r.1tion • 



• 
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Tt.RHIN.AL SECTICN 

The analysis of the currently used formulation 

based on natural rubber ~bowed that it ia technically 

interior because it is based on usage of hiqh p~rcentege 

of sulphur. 1he new formulations reconnended by the 

Indian Experts are baeed on use of hiqhly reinforcing 

fillers such as HAF Carhon Black. Sulphur percentage 

was restricted to a much lower value. just enough to 

~chieve optimum state of vulcanization. The rollers 

based on these reco:m1endotions yielded improved perior9 

mance on dehusklng machines. 

New formulation based on synthetic rubber was 

designed for rollers of non-black colour. Thes~ 

rollers also perf.:>rm·2d \~ell and yielded much i11proved 

life span. 

In this way, rolleru b3sed on reco1n;nendation·-of 

Indian Expert3 performed SiltisfactorU.y. They met 

with required technical paran.:;:tcrs such o!' inpr<>ved 

life span, lesser pcrcent~;c of ~ex ~roken rice and 

hi~hcr rcc~v~ry r2tc. 
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Appendix - 1 

Currently u~ed formulation based on Natural Pubber 

farts by v.ieight 

N<!tural Ruhber ••• 100.0 

!IJl.F C<:1rbon Lil<'CK ••• 45.0 

Magnf: siu11 Oxidf" ••• 5.0 

zinc Oxide ••• 1.0 

sulphur ••• 17.0 

Calcium Carbonate ••• 10.0 

Stcuric .-.cid ••• 2.s 

'r.ooJ 1:osin ••• 3.0 

Clay ••• 45.0 

!Jl ti-ox iu ,,:·, t f, (l'il~i) ••• 1.0 
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App"nd ix - 2 

Available Raw-~1terials 

1> Hatun1l r:ubber 

2) R.l\F Cc-r:Con Hlaclc 

3) Cl~y 

4) Me.gnesiu111 Oxide 

5) Zinc- Oxide 

6) Cal~iurn Carbonate 

7) Ste"r ic JI.Cid 

B) Wood Roctn 

9) lnti-oxidnnt D (PDN) 

10) Accel~r;:;tor D (DPG) 

11) Acee le r a tor DM (MBTS) 

12) :,ccelcrator Thi•'. ram (T.MTD) 

13) !<ed Iron o-.• dde F ,.r 

14) fctrol 

15) French Chalk 

• 
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;.ppr,ndix - 3 

NaturHl i·ubber 

Zinc Oxide 

~te~ric /·ctd 

H/.l. C~ri.·cn i...l~ck 

\.:ood R 0!3 in 

i..nti-oxid .• nt · (PP.N} 

,~ccc lr· r et tor ,, , . (:·:.:: ·r:;) 

••• 

••• 

••• 

••• 

••• 

••• 

••• 

••• 

Parts ty wet a ht 

100.0 

s.o 

1.0 

90.0 

4.S 

l. 0 

0.45 

3.~ 



• 

.. 

' 

- ----~--- ............. " llWUU~ I nn:.:t 
PRIVATE LIMITED . 

Appendix - 4 

Second formulatior. based on Natural Rubber ~s per 
Indian Experts' reco!!?!lendations. 

Parts by weight 

natural rubber ••• 100.0 

Zinc Oxide ••• 9.0 

Steui:-ic J'.cid 
••• 2.7 

Jll,F C.3rtcn Black . .. 99.C 

i·:ood Rosin 
••• 4.5 

An t1-ox1c:; r. t ., 
CrD:;) i.e ,, 

••• 

1iCCC' lcr .:1 tor DM (M!-.T;:;) ... 0.45 

StJlphur 
••• 3.6 
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Non-black formulation t:as<"d on !":ynth~tfc : uhbr>r 

reco-:-:n;,ndcd ~Y t~~ Indi~n ·~r.~rt5. 

$ynthet1c Rub~r (tUH.) ••• 

Netural ~ber ••• 

~:ulphur ••• 

7inc C.;L:'? 
••• 

Stear ic ;.c id ••• 

frccipitatcj ~ilica 
••• 

••• 

Titnniu~ ~1oxi2e ••• 

lnti-oxtd ... nt ... • •• 

:.ccd l·.oe 1n 
••• 

••• 

••• 

.... 

... 

Parts by weiqht 

95.0 

s.o 

4.5 

s.o 

1.0 

63.0 

20.0 

s.o 

l.::> 

::>.o 

1.0 

1.?. 

, ( 
•.• J 
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MINUTES 

Hevi<'•·: ::"'."'f'>t!ney nn .-ub~~r !:olh r Manuf~ct~rc 

!::ct•.-:::pn :;uJhggc;d Co'!lp:my. Indi~ and Yen '.·:y 1.1c,.. 

.:·:111 c: ;!inistry ;'f !~riculturf' 'Jnd ?ocx! 

Industry. \'ic-tn, :i. 

The Review Meeting was held on August 2nd. 1989 ftt 14h00 

at Yen My Rice f'iill. Ministry of Agriculture and l"ood 
Industry. 

Participant:,! 1 

Vietna~ese sides ---
1. Do Dae Fhuc. Director, Yen My Fice Mill, Ministry 

of lc]J' ic~l t:.;re rind Fcod Indus try • 

., -· 
4. 

...,. :n.. - (~h - ~ ' t "1 -t v '\h, • ~ ui 11 '-' • • -vO .-.11.:C - \l •• ·n·~• .•epu y 1... r~._ or, ~c>n •·z r .ce n •··• ~ .... 

uo ihi :·:hd• Chief of ,.u:1lity Control ·:1"rtion, 
l(~n r:y , ic:.~ ;~111 

Nquy('n Thi Trif'u. Chirf 0f 'T'f::.chntcnl ··r-ctf.'1n. 

Yen t-.y :- i c.e .M 11 

s. Phc:n lhi ~-h:10::: !!ao, '-~y~c:-r, Inte:-n.-.,tf 1n.:!l 2oop': r .. ;ti-:-,;·. 

Cep.1rtr:1e:nt, ~;i ni!; t1? of :' :;r; cul tu rt' .-,nJ :-.·1c ·1 I:i~h.l!' tr}' 

>e !i:> l-:inh (,hi:U, i·IUQL.-l '1.1,e 0f r iCl'C, !ntPrn;:;tf')n ·:} 

Coorr:r;it·'.,-:r. T'r· .~:! ~M•·rit. ::1ni!;try or ,·.rrricultl~T<: ;:n . 

. ·ood I:idustry 

7. ?:guy:·n ·:he Vlnh• <)fficfr, I .. •ho:rntory ~~r r.c:ntrcJli:-:c. 

i<ut.brr : ·:.l lf'r, Yf"n ·~y rd~-, ;:j 11 

. • •?I· 



- --··-~ .. ..,. ~vuu~n 1nuu::. I HU::> 

PRIVATE LIMITED. -1 2 s-

Content 

':he :-lee !:ill Dir~cto;- rP.Vi!"t,· thr. ~ituatt"n en Rubber 

I. ?7.:.tu.::-,-.1 ; ubh~ra 8 1·ut-,ber ;:"ollPrs \.!ere :n.,.nufr:c:tur*"c 

TT 
~ ..... 

-T l ~. 

-: 1:rf'.c ~: ~· 

:·il • • '.;··'1 . h.;J 

. :d/-

. ... . .. , . ' 
,. ' - o ' I • I ~ < I , •. 

i-~srd on :'udh2qad Cc-'Tlp'"'ny' s for~ul;::. 

;.t;l·b~r · '."'llt-·r Dehuskr·r 'lnd went 

through <'! test run fr·Yn. 20/7-26/7/89. 

?he 3V~r~ge life ~p3n !~ 122.296 tori 

thro.i.~~1 2 tr st rur, f:ro:! 2 7/7-1-8-€9. 

, n .. , 

: • J ,J .. '. 

(I I·• 
' 

r ... _., .. j '/(• ~. :· 
4 t ·I 




