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Acoustic Characteristics of Nitrile Butadiene Rubber
with Carbon Black Content
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Abstract

Acoustic and mechanical properties of Nitrile
Butadiene Rubbers (NBR) with the variation of the
carbon black content were investigated. NBR where
the acrylonitrile content ts 33 9% based on the mole
percent has been prepared with fixed sulfur content
for wvulcanization. Acoustic measurement of the
prepared rubbers were performed in the frequency
region of 300 ~ 1000 kHz. Their mechanical
properties such as density, hardness were also
measured. Increase of the carbon black content in the
rubber resulted in enhancement of the mechanical
property and linear increase of the sound speed as
function of the carbon black content. Interestingly,
attenuation of the sound speed was only affected by
the existence of the carbon black and not by the
amount of carbon black in the experiment range of
this article. In this study, it was found that the
amount of carbon black content in the NBR was
correlated with the acoustic properties and can be
estimated nondestructively by the measurement of

the specific acoustic property.
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2. 29 ¥4
2.1. N4

Acrylonitrile rubber (Hyundai Petrochem. Co.)o} 3
7k 2 M stearic acid, ZnO, sulfur(Adirich)8} 3 A2
+ carbon black (HAF), 718 Z A2+ Dibenzo-
thiazoldisulfide(DM), Tetramethylthiuramdisulfide(T'T)
agln A3 BANZ2E 224-trimethyl-1,2-dihydro-
quinoline(RD)& 183l UEE FEod 25 AW
& A& A.
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Ayl A48 AU A7) 100X8IX196 mm=
FAAA FEEY] XREHA H# S 7[E AHE & A%
FHEEde] o] WY A e AlEE ALk
NBR #&te] glojM WeEQ] Y /%, UER
% ¥ ¥ 22 FHE FAM 234 & - 7o
FFUS A}ANA AL AARAG 2 AHe AR
g E 13 2o

# 1. NBR ¥ Mee & ¥ (Phr’)

HE A8 | NC-0 | NCc-1 | N2-2 | Ne-3
NBR 100 100 [ 100 [ 100
Carbon black(HAFY'] 06 [ 10 =2 | 30"
Zn0 50 50 5.0 50
&"ma:f;}z Inden | o 50 50 5.0
Stearic-acid 15 15 L5 15
RD 15 15 L5 15
Sulfur 20| 20 f 20 | 20
DM 20 20 20 20
TT 10 20 20 20

Phr: Part per hundreds parts of rubber, HAF™ high
Abrasion Fumnace(30~40 gz n2)

22. 714 §4 £3 .

MNHe A=E AEAYN(ASTM D 2240-68 Shore
A Type)d AH83l9 APstdn, z AHe dis) 538
NkEsiel PEad 7RG Q32 E(tensile strength)
E AMPZIINSTRON model 4204)8 Apisled AR &
2 500 mm/minch A ASTM D4129] w3} 2339
T3 AHEY VL AEE FAE 238 F, 124
B BT} B0 ¥ F Oe BAY FAS
2389 2 9FF FFezA ANHUY, e ¥
ZEE A% oo,

Q=100 x (W, - W)/ W, 1)
W, W 3% F, 3% 3 N9 A

Q @& g+t I ANFHEINY SdAHY R 9= E
thebdol,

felPoleEE -150 T~200 THARA 7~9 mgel A
BE&  AAFALED A (Differential  Scaning  Calori-
metry)& AH43e A4 24744 10 C/ming #&
E 228® F7MINA, U3 PN 22 A

23. &% 54 3

T¥5A 33 A FHE £F9M 29 19 F
o] #YPHAUX. ¥ B4 FHL FAFHF7 50
kHz$} 1000 kHz 0 &7 254 mme) § 79 S5
A 71(Panametrics A301S, A302S)8 Al&3lqd). Al
oA 4AHE NI e FLA7I(HP33I4A)NN S E
7{ENI240L)E F3tY SFE ¥ 744 AU
F39 AHEE Fud 99 300 kHzof A 1000 kHz
2 34 &R Fo4 998 v gz 3%
g 4 gid7] w&el), 300 kHzel 4 600 kHz7H A = 500
kHze] 454§ e 4L A7IE, 500 kHzHA
1000 kHz7H A& 1000 kHz9) 4 F34& 2 &3
272 FEANRY. T SR A7IRY AgFuis
F9E HA2=2H S9EA7] A & 221F &
o)z Yok FFE YA S F %P9 QoS
SHEE Yejo] FPSE AL F£Q AE
+4 AASF71(SRS560)E AM&dtd F& § oA
4 242232 (LeCroy LT322)2 A, E4HAT.
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Function External Trigger | Digital storage
Generator Oscilloscope
1 ) &
Power Pre-
Amplifiler Amplifiler

Transmiting oo Receiving
Transducer SPECIEN  Transducer

Water Bath

239 1L 5389 98 §% 549 33 3A

Personal Computer
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S5 NE7F EAY BFE NS HEY 345E
FAsA e AL Ad A A% & &
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c: NBY 2%, d: NE FA, ¢ 29 25,

~378—



dt: Ng EA FF 98 £ A3 DR

AR 3 B ENE 2HAY) A8 £3 A
Zsh e &4 23 ¥ae AENAT 23 Fae
dadod 44 458 24 Fad Agsy 7 Fis
A 9 R T3 §% AL 2R

3. 47 ¢ ¥4

NBEY JAY B4 E 29 gk ARaA TR
Y @2 uste) 0Y YR VRS ofF aAA et
o SEEY g Fob wi hE VR 74
A2, 7hE WL F7hE AW AE D APPEE
ZANAT. 2 Beiws] WS vmaud, U5 U
o gl AE o QBRBE WRe AYHoT Wk
T Qe HelET,

E 2. NBR 2% A= 7AY &4 % ¥ 84

water | NC-0 | Nc-1 | Nc-2 | NC-3

?;;:;;9; 1000 | 1030 | 1080 | 1112 | 1.142
ey | 14900 | 18562 | 18779 | 19112 | 19467
:‘Sa;g‘l}g;j - | 577 | 627 | 682 | 734
{kg}"jmz) - %3 | 606 | 1027 | 1434
Q ~ | 55 | 840 | 787 | 741

TLT) -135 | -128 | -129 | -126

c: speed of sound {at 500 kHz), Ts: tensile strength,

Q: swelling ratio, T, glass transition temperature,

4 23S 919 AR AY 24P E A4 A
st £F449 7B T5¢ SARAG. £FAA4Y
J1E g&e iy ARY JIEE ¢ HEd 2484
o) & A9 &4 42 HelM $& 20 €Y A
248 7|F 252 = 4N m/s A}

a3 26 SHREY $F dsd @& ABY 249
A3E vz ZtREAQ o] BHE F$Y NC-1,
NC-2 2&83 NC-3& 7HEZ2d $ao) ZE4E &
o] FAWE T & AW F, AREY #FF F7}9)
B3 YEE o 3 %M 5 % BE BHE Helm,
AT 249 WHEL 7 %~8 % &% 1 %2 %2
g49) BEe Yxe ¥ARY o A4 vehtn
o 22y, FEEY % F7kl o AAFA 84

e MYF 278 HolL U Z, oy FEI 5
NeTE AW 5L 27 Q9 wepy K
W5 R AL AR 1M AEE B W §4
& FAN7E & Sy Lol & 4+ Ao

AREY YT Frkel B} fAHILE AN F
A9 9o 2y 2 AsEe A4 Ysd ole
44 nEASNY Aol FANT Fd4o T2
Azolch @atd of ABME 2AAE THY ¥R
g0l Yo Am WESY ke A A 44
2gAe) §A4 R22 2AAEY AR SRS 7
22712, ole 2RAESY 54 4¢ FAE 29
g3t Age golad s 848 FAAAT 22
g 2447 Z@HNA $e NC-09) gl 84
Qo] 2 B¢ AT ¥ $3& $YY 2002, ¥
2ol Mst ol 7t YES AX F /AR S0 24
Aol7t Un YA K2 A e StaAKE @Y B
Al dge] X Y& e, FQE AnA
ggol o8 A §- o) @ T ARE fe
Ag ¢ 4 ok

2100

B NCGO & NC.1 & NC.2
1600 ¥ NC.3 € NS.2
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Z1o) w3 sge] ZAojz} 100wk o] F Ayl WEe FHE
B AFN2M gHo] 2A @G, 2t A
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7 $7kstez, AaNEAMY R FA: EFAEY
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oY 5 RS v 8 AE R S5 W3 (at 500kHz).

4. 4

UEY FEOd 2R AR glold FHeEd ¥
Aol Bhe 224 S4 wde 849 A%, A o
% 2 @3 37ho) Wt e AojE veglch Fu
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