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NR. SBR B EIZBIT D2V —D%hE

1, B2 &
N R S B R i
RSS # 3 100.0 100.0
SBR #1502 100.0 100.0
o fn 3 5.0 5.0 5.0 5.0
it 2.5 2.0 325Mesh
IV — 3.0 2.5
ATT Y R 2.0 2.0 2.0 2.0
=R TTw 50.0 50.0 50.0 50.0 | SRF
Acc, CBS 1.0 1.0 1.0 1.0
EALBS LA 1.0 1.0 1.0 1.0 [ TIVR
b—=—Aa—F
N R S B R i
125C  (t 5) 31 30.5’ 24 25
At35 — Bup 4" 30" 4" 45" 4" 30" 4" 50"
3. W MR B A R
R S B R i
i i (JIS) 140°C X 30’ 59 59 57 59
140°C X 45’ 60 60 59 62
300%Mo, 140°C X 30’ 114 116 103 108
140°C x 45’ 126 128 113 118
SRV RS 140°C X 30 287 291 187 221
140°C x 45’ 280 303 180 201
FIKE S 140°C X 30 90 102 62 66
140°C x 45’ 97 105 58 62
{iik6) 140°C X 80’ 560 590 370 395
140°C x 45’ 540 570 320 350
B (%) 59.5 60.5 34.5 35.5
F BB (‘C) 125 115 275 270




4, ELE O

FY—F—7 100°C X 24Hrs
N R S B R (I
BlEEV RS 140°C X 30/ 254 263 166 186
140°C X 45’ 246 280 159 191
Y (%) 140°C X 30’ 440 470 270 285
140°C X 45’ 430 465 265 280
AR R R

1) IEREFE © 2RI PYE RIS TR D,

FriZ SBRELAICBWTHHE TH D,  + + + - SIIRVRS, SIHEIMS, MW ete
i) FEVMEICEND,
i) 2V —IINENREL . T— 2 T OB A E TR,




NBR BEEIZHB T AL —DOFE (FD 1)

1. ARG

Ala 1 a2 a3
NBR (##=+ynr) 100.0 100.0 100.0
=R TS5 50.0 50.0 50.0
e (27) 5.0 5.0 5.0
ATT Y R 1.0 1.0 1.0
2NV T — 2.5
by 2.0
AEEVERT B 2.5
Acc, MBTS 1.5 1.5 1.5
Acc, TMTD 0.5 0.5 0.5
[ (DOP) 5.0 5.0 5.0

At 165.5 165.0 165.5

2, R = L OF5E

BlA 1 A 2 Bile: 3
2= — K (ML1+4)100 43.0 43.0 45.0
A a—F KA 5 ML125C 17 257 18" 36”7 17 24”7
V min 30 28 31
0.D.R at160°C t10 3’ 30" 4’ 00" 3’ 30"
0.D.R at160°C t90 5 05" 5 00" 5" 00"




3. ANk = L DR

e 1 A 2 e 3
FlR VRS (ke/em) 230 212 207
FlE s (ke/em) 49 44 47
E B (%) 440 405 385
H S JIS) 68 67 67
4., TMiEECERRE RERSAE=T0C X 96 Wil ( HAL=% )

AlE 1 BlE 2 LR
gk 0 21 k=g -1 4 5
fili S DAL 3 3 3
D ZEALR —12 —20 —12

ARG =T70°C X 22 I3[

I =160°C X 10 4y

a1 a2 a3
12% 11% 12%
6. DM TIL—I T DIREE
s RINGRAHR., I < o dRTR L
< EHES 1) #iEE=325Mesh

2 ) REMHRE=90%Insol, 20%0il tread
3 ) Acc, MBTS TMTD=%.%t7—
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NBR AT BV —DWhE (D 2)

B - OFFVEALRY L (DTDM) & O
1. B &
Bl o1 Bl : 2 Bl : 3 Bl : 4 i
NBR 100.0 100.0 100.0 100.0 = kYL
G2 5.0 5.0 5.0 5.0
ATT Y P 1.0 1.0 1.0 1.0
NV — 1.875 — 2.5 —
it 35 — 1.5 — — 325Mesh
JNEEA - DTDM — — — 1.5
Acc,CBS 1.5 1.5 1.5 1.5
Acc,TMTD 1.5 1.5 1.5 1.5
ZALP5IEA . CD 2.0 2.0 2.0 2.0 D
A[¥EF4I - DOP 5.0 5.0 5.0 5.0
=BT 5y 50.0 50.0 50.0 50.0
= #t 167.875 167.5 168.5 167.5
¥ i EBFIEAICD =4, 4 ‘— (@ o —VAFARVIADTz2=LT V)
2, 0w ¥ M - 160°C X104y hn #it
Bl 1 BlA ;2 BlA 3 Bl 4 (=

A (JIS A) 65 67 68 64 JIS K6253
58k VRS (Mpa) 27.5 20.4 21.7 20.2 JIS K6251
iR W (%) 505 430 480 470 Z
Mo 100 (Mpa) 4.5 3.5 3.8 3.2 Z
Mo 500 (Mpa) 15.8 13.9 15.3 12.5 Z
RAEHEE (%)
T N— Lkl 7L 2L 2L 2L iR -7 HR
= 1.175 1.184 1.177 1.180 JIS K6268

3. M B A BR - 100°C X 70Hrs

BlA 1 Bl 2 Bl 3 Bl : 4 i =

2 b (points) +5 +4 +4 +7 JIS K6257
FIHE Y M & ZELR (%) —0.4 —8.6 —8.7 +3.2 ”
ROV LR —28.6 —33.3 —29.0 —37.9 ”
JERERATE (%) 35.7 35.6 35.5 46.2 JIS K6262
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2 EORENRAEC D720, EV ISR AT & 2 AR s et Al 5
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LorUL, 7SV — i & el 2 & R, IARrE - A M 7e &3
PNV =R TE B,

2, ¥F2 T APA=Z— 2BV T
NV EAME S IR b,

3. 2L H— RO FFEIE
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NBR B2 & IZBIF B2V —DRE

201245 A 10 H

1. id & A=y FA4vEARY > (DTDM) & Ol
NBR (ffg=FrVUL) 100 100 100 100
e {b.dhgn 5 5 5 5
ATT Y P 1 1
ATl (DOP) 5 5 5 5
IRRA] « 7L A — 2.0 1.0 0.5 —

»  : DTDM — - - 2.0
Acc, CBS 2 2 2 2
Ace, TMTD 1.5 1.5 1.5 1.5
H—Rr 75y (NT74) 65 65 65 65

= t 181.5 180.5 180.0 181.5
¥ OERA NV — o P EE

¥ JnfiA DTDM (MS—R) : 5 L%

¥ JEiAl CBS (CM-G) TMTD (TT-G) : —#i{b

2. 3 A R B

bo— = — K
35 35 35 33

(ML1+125C)
t5 18.5 20.5 25.5 23.3
~ &ZZ?&A 35 | 24.6 27.5 30.5 48.6
Vm 35 35 36 32
ODR (160°C) T10 3.6 3.8 4.2 5.8
T90 5.8 6.0 6.9 9.5
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3. N B = A D Ky

BlA 1 Bl 2 Bl 3 BlA ;4
FliE V@S (Mpa) 18.5 18.2 18.1 18.2
E B (%) 430 405 420 430
H S IS 69 75 71 68
b & 1.225 1.225 1.225 1.225

ISR« 77 L ARk
% DTDM=160C X 15min
% VL —=160C X 10min

it E Wy P
IRV RS EE (%) +0.5 +2.0 +4.0 +3.8
Y R#E (%) —33.8 —34.2 —36.5 —33.6
s &1k +3 +3 +3 +2

MG BR =120°C X 72hrs

JEAE KA TE R

120°C X 72hrs (%) 33.9 30.5 35.7 30.9

JEAE R =25%

PLEDRERNG
* IR BV TIE, 2V —I1X DTDM O & L COIERRH 5,
s Aa—FH A NIV H—OFRINE=2.0phr TiX, RREL A DN H 5 03,
I IR TH D,
« JTEREKAEIL, 2NV —DWRINE: 1.5phr 23 TH 5,
c FHNIRRIC BN TIE, SV —DOFRINEIT 1.5phr BiENEE LU,
S RRIE, F 7Y — VRIS (DM, CZ, NS) & F 7 F LRI D

PEHIZARD S D,
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Technical Report

HIGH MOLECULAR POLYSULFIDE GROUP
VULCARNIZER

VULCAR

( Effect of VULCAR in NBR Compounds )
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1. Regarding to VULCAR

VULCAR is a high molecular polysulfide group valcanizer,

it is specially developed at properties that sulfur has poor
dispersion into rubber compound and to dissolve blooming
problems.

Elemental sulfur and insoluble sulfur have not only a low
solubility to the rubber, particularly NBR, but also it occurs
results of poor dispersion into them with the small amount of
sulfur compound to NBR and high loading filler compound to
EPDM.

VULCAR has the low melting point (69~72°C) and the molecula

that has good chemical affinity to rubbers, there is no problem for
the dispersion and the blooming.



2. Regarding to blooming

There are curring accelerators (particularly thuram group),
anti-oxidants, waxies and in organics at the undercurring,
except of sulfur, as a blooming material in rubber compounds.

All things considered are phenomena that these material
penetrate between rubber molecules and crystallize on the
surface.

In the case of sulfur that disperses in the rubber compound at
cooling state, it shows over saturation beyond the solubility, and
it penetrates through rubber molecules and blooms on the
surface.

3. Regarding to rubber goods caused blooming

If the blooming occurs on the rubber goods, the article value
remarkably decrease because of over-saturating sulfur on the
rubber, it is difficult of uniform curring.

So, quality of goods and the article value are down, and
deterioration of rubber is accelated.

Occurring the blooming on the rubber compound in the case of
bonding important fanctional articles, it is reduced building tac
on the surface and it is reduced the bonding and the elasticity
due to the sulfide(Metal sulfide) which forms by binding the
sulfur and adherants.

Partially increased the amount of sulfur on the surface, due to
over cure as a result of cured good is ununiformed products and it
partially causes ebonization and it shows a spot of brownblack
color.

o

<



4 . Characteristics and uses

Optimum Mixing teperatur is above 80°C due to low melting

point which VULCAR is high molecula polysulfide gronp
vacanizer.

Please care for milling time which is longer, because of low
temperature mixing that brings to the semi-melting state of
VULCAR.

Generally, it occurs about dispersion problems at the low sulfur
compounding, but VULCAR acts efficiently on it in using small
amount of sulfur compound.

Uses:
1. Bonded products:
Bead wire products, belt, high-pressure horses, rubber
linning products and anti-osillation rubbers.

2 . Light color products:
Electric wires, rubber threads, whiteside walls and rubber
spreads.

3. Heat resistant products of NBR:
Rubber rolls (for printing or spinning)

4 . Sponge products:
High loading filler compound of EPDM, and etc.



Effect of VULCAR of NBR compounds

1.Basic compounding formula
r——— -

Compound1 Compound2 Compound3
NBR(N-230SL) 100.0 100.0 100.0
carbonblack(SRF) 50.0 50.0 50.0
Znic oxide 5.0 5.0 5.0
StearicAcid 1.0 1.0 1.0
VULCAR 25 - -
Sulfur - 2.0 =
Insoluble Sulfur - - 2.5
Acc,DM 1.5 1.5 1.5
Acc TT 0.5 0.5 0.5
Plasticizer(DOP) 5.0 5.0 5.0
Total 165.5 165.0 165.5
2 Properties of uncurred rubber
Compoundl Compound2 Compound3
Mooney Viscority 43.0 43.0 45.0
Scorch Time,ML125°C t5 17'157 18'36” 17'24”
V min 30 28 31
0O.D.R at160°C t 10 3'30” 400" 330"
O DR. at160°C t 90 505" 500" 500"
3.Properties of curred rubber
Compound1 Compound?2 Compound3
Tensile slrengib 230 212 207
Tear resistance 49 44 47
E B (%) 440 405 385
H S (JIS) 68 67 67
4 Heat resistance of properties after agi_ng 70°C X 96hours unit(%)
———— Compound1 Compound2 Compound3
Tensile ratio =] 4 5
Hardness ratio 3 3 3
Elongation ratio -12 -20 -12
5.Permanent bent after compression unit=(%)
70°C X 22hours 160°C X 10min.cure Compression ratio=25%
r—
12 11 12
6.Additives :Figure of Blooming

*Uncurred compound
= After curring
X Used chemicals: i ) Sulfur 325Mesh
ii )Insoluble sulfur 90%Insol.. 20% Oil tread goods
iii ) Acc.DM, (SANCELA)




Blooming property of normal sulfur and Vulcar

RECIPE
NBR(N-230SL) 100. Accelerator DM 1.5
Zinc oxide 5. Accelerator T T 0.5
Stearic acid 1 Vulcarnizing agent
Carbon black(SRF) 50. Vulcar 2.5. or Sulfur 2.
Curing condition :
Temperature 140°C
Caring time changeable

Results of comparative tests with Vulcar and Sulfure are showed below Figure of 7days path
test pieces after vulcarnization.

Sulfur VULCARNIZATION Vulcar
CONDITION (140°C)

5 min

1 Omin

1 5min

2 Omin

5



