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B MER (HGB) (52 M+ (MMT) 1] LA sk 3 2
G AEHBEJE PERE ARG S PERE . A TAELINBRAN
CRJy M8}, 38 2 B3 in 2 B4 . HGBRIMMT il
75 BELJE T 1R 58 B K b 75 BELJE 1 R 47 I NBR/CR &
AR, I A IE S B AF 5 NBR/CRIFHI L . =
¥ &  HGBJH £ .MMT JH & X NBR/CRE &
ARk BELJE 1 R ARG 75 14 BB AR 5%, B e NBR/CRAE
AR ARBC T 4G .

1 Xy
1.1 E##

CR, %5230, i AR Ak T4 B 6 77 i
NBR, 5 N41, g2 RSl AR 677 i =
BERy B2 10 pm, R A EARE 2 BEAT FRA A2 i
HGB, Ji'5qp550, A& — o F M BHA B &7 i
MMT, %425 pm, R HE B ZET 77752 5 A RA
Gk
1.2 BA

NBREFE I L 77 : NBR 100, 7% SAN219
66, FI B 18, A fLsr S, WEMR 1, ¢k

9,B5ZFIMB 1.5, 25 TMTD 1.5, fe#k5]
DM 1.5,fi# 1.5,

CREMHEIEIIBC ) :CR - 100, 7R BN219 68,

He 8, %A ket 4, %4k8r 5, ¥R 16,
Bi-£7#14010 1,B5ZFIBLE 1,{2#E# TMTD

0.5, fRHFINA-22 1,

A H IR RN R L2, #7HEF H
K IE S R5, F 5K g 1R 8 A 7
5K P4E1L25 (5°) IE 2 R IT25 A R FER
NBR/CRE & EHO BT & N2, £,
NBR/CRIF Fb ANBREF i 5 CREF I it HNBR
HCRHE I, =tk i (HGBHI & .MMTH] &
<R (Vi SR/

®1 BAFHkFER

Tab.1 Factors and levels

K ks
NBR/CRIFHIL =&y Ait HGBA#E MMTHGE
1 100/0 0 0 0
2 70/30 5 4 5
3 50/50 10 8 10
4 30/70 15 12 15
5 0/100 20 16 20

&2 NBR/CREAHMHBHWEFAS

Tab.2 Formular combinations of NBR/CR composites

AL Jy NBR/CR =By HGB MMT
£kl I FH it FHiE i
1 100/0 0 0 0
2 100/0 5 4 5
3 100/0 10 8 10
4 100/0 15 12 15
5 100/0 20 16 20
6 70/30 0 4 10
7 70/30 5 8 15
8 70/30 10 12 20
9 70/30 15 16 0
10 70/30 20 0 5
11 50/50 0 8 20
12 50/50 5 12 0
13 50/50 10 16 5
14 50/50 15 0 10
15 50/50 20 4 15
16 30/70 0 12 5
17 30/70 5 16 10
18 30/70 10 0 15
19 30/70 15 4 20
20 30/70 20 8 0
21 0/100 0 16 15
22 0/100 5 0 20
23 0/100 10 4 0
24 0/100 15 8 5
25 0/100 20 12 10

1.3 FEgEMMNE

X (S)K-160FI FF b, 1 25 — AR IS LA )
7 RS F) 72 il s XLD-400 X 400 X 2 BISEARBRALHL,
H S AR IR 25 A BR S w77 i s QP- 16 RUAR I 9
BRI AL, o B A M g AT BR A
77 i s DMA-150 8 81 25 772453 AL, #2 El GABOA
F] 77 i s SW4A22/SW4A77 1 NUHE i BHAT A4S 75 27 40 At
A, AbH 7 B B AR A B2 | 7
1.4 REHE

NBRAE 5 i AT CRB: 5 i 4 5 IR 5 T 2R
B, BIRE A e 7 FFBR ML HEE S YR, Ak S R
SR RN AR SR SE TR A, B A T8
IR RIS I AR B AR SR, 4T = A AT
BAS, R

iz B B8 e 7, 76 I AL R  in ANBRAE
SIS CREFE I ABURHR 3T =M T B8 7—
8K T B, 457k 8 h,
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JBE Ak AE 7 A i AR AL B Ak, B A 45 1F R 162
‘C/15 MPa X 15 min,
1.5 Wik or 4

FH JE 1 BE [ K #1 #E X+ (tand,,,) F1 A7 4K
RHJe i B0 58 B2 1R 3 28 01 2% 40 Br {0 4% B GB/ T
33061. 1—2016 ¥k} B J12EMERR IO E 55 1358

A ) ) AT, MR A AR 10 Hz, 7
IR 2°C «min ' IREVER  —40~+40 C,

MAE 0. 1%, 3RS 30 mm X 6 mm X2 mm,
K HHLARRE

B e e G BR  ) 4% I GB/T 19889. 3—
2005 74 2 RN A S 1 B 2R3 A
SRR 23 S5 PR S I 2 = D ) AT
SW422 K 45 11 42 100 mm, I 328 4 % 36 [ K
1. 6~63 kHz;/NMESW477 145 430 mm , 500 R
JEHEI1. 0~6. 3 kHz; >R EAE H100H130 mm J5
JE 2 mmAY 8 3R

2 ZERE5ITR
2.1 REHEE

NBR/CRAE & 4 %} i P 6E D 12 45 R i %3
FR
2.2 PHEMEERmMEZ
2.2.1 NBR/CR3}t ALt

NBR/CRIf Hj I %I NBR/CRE & #1 ¥ltano,,,,
FIA 2 BHJE IR 56 FE (tand =0. 3) B 52 43551 n 1]
LVFI2 7R o

BN 1A 0] 40 5 NBR/CRIFF H B3/
NBR/CRE & ¥ EHtand,,, W08/ , A %500 2 T
50 B S K5 80N s NBR/CRIFH Lk 70/30
i, NBR/CRE A MBI A R e 485 5 B e K
K F]67.63 C, SNBRIKBHH LIS K T36. 7%,
NBR/CRE & #1 ¥ iitand,,,, 0. 586, L NBRJE K}
W/ T 3%, ABAE K F0.3. Z0HriA S H FNBR
FICRAB S — M, I I AT —E IAHZ 1,
T FENBR/ CRAE A5 A4 04 PR A 38 35 A0 5 A2 X 1Y
WA b TR F3H X, NBR/CRE & 4 KA A %50 BH.
JE U A8 5 B 3 T NBR Y T BE AT KR )
PEM AL, 7 ¥ [ /E T 5% , BE 3 NBR/CRITHI Lt
A3/, NBRAF -85 ] VR 1 1 A2 55 , 55 B by i

%3 NBR/CREG#HIHMERENIKLER
Tab.3 Properties test results of NBR/CR Composites

BT  tand,, AMMERIETIE/C SRR~ R/ dB

1 0.62 43.92 21.00
2 0.63 54.65 24.40
3 0.64 59.69 30.90
4 0.61 46.86 30.02
5 0.53 42.17 26.20
6 0.61 71.69 26.53
7 0.59 68. 86 27.98
8 0.58 69.25 30.40
9 0.56 58.14 28. 64
10 0.59 70.22 26.43
11 0.53 53.18 25.38
12 0.55 60.35 26.91
13 0.57 70.73 29.09
14 0.58 66.43 29.68
15 0.58 69.87 28.75
16 0.55 56.78 26.41
17 0.55 66.85 26. 64
18 0.56 67.26 25.32
19 0.58 70.52 27.34
20 0.51 51.37 26. 14
21 0.51 47.67 27.06
22 0.55 64.33 24.79
23 0.54 61.17 26.17
24 0.54 68.30 26.69
25 0.53 56.78 30.06

VE + R A 22 0 0 A B0 U A B AT
31, NBR/CRE &k #Hitans,, 28 /N
2.2.2 =EBHBHA=E

= Bk H 5 XINBR/CRE & # K} i tand,,,, Fl
5 BBEJE TR 5 T B (tand =0. 3) 19 5% 1 43 591 4 &1 3
4R o

NEI3FIAT] LA HY ORGSR £ 4
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Fig.1 Effect of NBR/CR blending ratios on tand,,, of
NBR/CR cmposites
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Fig.2 Effect of NBR/CR blending ratios on effective damping
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Fig.3 Effect of mica powder dosages on tand,,, of
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Fig.5 Effect of HGB dosages on tand,,,, of NBR/CR cmposites

(=]
=

67

N
~
T

B4 =EBMASIINBR/CRESHH
BRPE BRI E R R0

Fig.4 Effect of mica powder dosages on damping temperature
range widths of NBR/CR cmposites
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Fig.6 Effect of HGB dosages on damping temperature

range widths of NBR/CR cmposites
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L, tand,, 8K T 1. 3%, A 45 BH e 35 v B 38 K T
5%,
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Fig.7 Effect of MMT dosages on tand,,, of
NBR/CR cmposites
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Fig.8 Effect of MMT dosages on damping temperature
range widths of NBR/CR cmposites
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Fig.9 Effect of NBR/CR blending ratios on average sound
insulation losses of NBR/CR cmposites
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Fig.10 Effect of mica powder dosages on average sound
insulation losses of NBR/CR cmposites
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Fig.11 Effect of HGB dosages on average sound insulation
losses of NBR/CR cmposites
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Fig.12 Effect of MMT dosages on average sound insulation
losses of NBR/CR cmposites
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MMTH] & .NBR/CRJf H [t.. NBR/CRIf H kb X}
NBR/CRE & b Fltano,,, A %4 BH e T 10 58 BE 1
S HETE S5 107, fH TNBR/CRITHH [ #170/300
A MRS 4 B 7 LENBR/CRIF I H100/0
B2 A MR T B B P R RS, 6% , T FENBR/
CRIF FH EL }170/30; = B3 FH 2 XINBR/CRE &
PERH A 80 B 358 T B R 247 o 75 a1 5 il HE
FEER20L, B0 = BERy INBR/CRE & #4 K
[ tand ., LL IS 150 2= B 83 FYNBR/CRE & #4
R T0.7%, K = Bk FH i B 1045 s HGB ] &
XINBR/CRE G A B2 b 5 2 052 i HESE 147
HGBH & B 124y ; MMT A & X NBR/CRE & #1 %}
A R RHLJE T sk 58 3 P34 I 7 P M HE 27 340
MMTH & B 106y . ik, NBR/CRE & #1 KLY L
AL & NBR/CRIFHI L 70/30, = B 83
= 106 ,HGBH& 12, MMTH& 101},

3 #ig

Xf TNBR/CRE & # ¥} i tand,, , 7L 52 1
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A4 BELJE MR 9 B, 2 e PR 2R Y 32 IR I NBR/
CRIFHIEE . = BE 83 2 . MMT I \HGB 3 ; Xt
TNBR/CRKE G # BL - 247 b 7 i, HE 52 el PR 3R
1) T HHGB R & = B i MMTH &
NBR/CRIfH kb ; NBR/CREZ & AR EC 5 Ak 41
4 N :NBR/CRIFH L 70/30, = B:fy & 10
3 , HGBH#&®E 123 , MMTH=&E 105,
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Study on Preparation and Properties of Sound Insulation and Damping
NBR/CR Composites

ZHAO Yujin',JIANG Xiaoyan®,ZHU Weihao', CHEN Mingtong',ZENG Xiankui', WANG Dong’
(1. Qingdao University of Science and Technology,Qingdao 266061, China;2. Qingdao Aotai Traffic Equipment Co. ,Ltd. ,Qingdao 266061,
China)

Abstract : Nitrile rubber (NBR) /chloroprene rubber (CR) composites with sound insulation and damping
properties were prepared with NBR/CR blend as the main material by adding mica powder, hollow glass
beads (HGB) and montmorillonite (MMT) . The effects of NBR/CR blend ratio, mica powder dosage, HGB
dosage and MMT dosage on damping and sound insulation properties of NBR/CR composites were studied
by orthogonal experiments, and the optimal formula of the composites was obtained. The results showed that,
for the maximum loss factor (tand,,, ) of NBR/CR composites, the significance of the influencing factors
in decreasing order was NBR/CR blend ratio, HGB dosage, mica powder dosage and MMT dosage. For the
effective damping temperature range of NBR/CR composites, the significance in decreasing order was NBR/
CR blend ratio, mica powder dosage, MMT dosage and HGB dosage. For the average sound insulation loss
of NBR/CR composites, the significance in decreasing order was HGB dosage, mica powder dosage, MMT
dosage and NBR/CR blending ratio. The optimum formula of NBR/CR composites was as follows:NBR/CR
10 phr,HGB dosage 12 phr,and MMT dosage 10 phr.

Key words:NBR; CR ; composite;damping; sound insulation;loss factor;effective damping temperature

blend ratio 70/30, mica powder dosage

range; average sound insulation loss



