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Affecting Factors on Gloss of Heat-Resistant ABS Resin Used in Automobile Interior
Meng Tao', Zhang Zhigiang®, Cao Wei’, Zhao Yanqing®; Ding Bupeng', He Fengzhou', Luo Minghua'
(1. Shanghai Kumhosunny Plastics Co., Ltd., Shanghai 201107,-China ; = 2. Shanghai Volkswagen Co., Ltd., Shanghai 201805, China)
Abstract : The influences of butadiene rubber particle sizes, polymer types and flatting agent contents on the gloss of heat-
resistant acrylonitrile-butadiene-styrene copolymer (ABS) were studied. ‘The results indicated that the toughening effect was poor
with small size rubber particles, therefore large size rubber particles were introduced to balance the mechanical properties, the
surface gloss of ABS decreased with the increase. of ABS rubber particle size. The influences of different polymers on gloss were
various, amorphous polymers could not decrease the gloss of heat-resistant ABS resin, while crystalline polymers could decrease
the gloss, the decreasing extent of nylon (PA) 6 on the gloss of heat-resistant ABS resin was the highest. The addition of PA6 in
ABS resin with large rubber particles could further produce more uniform and matte gloss effect, it was very suitable for preparing
products with low gloss, such as automotive interior parts.

Keywords : ABS resin ; low gloss ; rubber particle size ; crystalline polymer ; nylon 6 resin

NG - T 20 - R MR Y (ABS) Wi
—MOETE R T M 5 OR M NI R R R Y R
BRI O — NIRIEILERY) (SAN) HIR &), H=
2H o3 () AN [] L 491 A B 52 2 ) — AR A5 T 1 ABS
WEREBT P | NI TR R k24
an e e AR B A SRR, ol T R
A, R T TLAERIR AT By & R
ﬁﬁ?j‘}*"*ﬂ‘ [1 3]

HY 175 BE G RS I, VR4S N R B i EE B AR
P BRI NI AR 3w (T AR RE . BEXF

AR A, 38 RARSE P4 ELT #R A AR A
T ACEER , AR A A ER B Bk 8] 85°C P B
TH 2 0 22 PR ET M ORI T I N
T R I ' R DI AR R 2 B T bR . 255 1%
JEAS T3 T 975 JE AROGPEIR SR ABS IR AR T

ABS R 4 0 T8 T 200 HOG 5 BE S ma AR
Ko MG HFIBTFE AR , AR , G AR (R IEL R A
R ELIRLRE , ST G HE AR B O 2R Y, 3 2 4
Fe BRI R RE R OR TR ), AT AR

EWEE i, LR, EE NSRRI S P FIIF L E-mail: mengtao@kumhosunny.com

YFa B HA: 2017-12-06

SIAESK: ik, kR, WA A5 IR NI AZ, ABS IR IGRE I s

YR 2 (7], TRESRLN T, 2018, 46(2):26-30.

Meng Tao, Zhang Zhigiang, Cao Wei, et al. Affecting factors on gloss of heat-resistant ABS resin used in automobile interior[J]. Engineering

Plastics Application, 2018 ,46(2):26-30.


杨超


A VU A A ABS BRI E ) S K 2% 27

PR TR L RN T T2 3 A A
FLARH SC A AR 0 A B ke ol R TG 355K
b BB MR R LR G, B 5 R
B e, RIRREAS B 1) 56158 T M 2 45 i HL o
T ETE 3 XA R B 5 e AT AR A 2
HOpREE S [

3 H 8 WG Ah BT kAT N I RORE AR AR N
JnERL B T ABS WIS, e B ERER
oL ARG . T i SOR I A A ANl et
IR B () 22 5, 53 A 21 3V ) AR A1 2 T ' 7
AR E LA PR 5 B W 53 i 23 i R A PR R Yy
PR o A A A VORI S T 50 ABS YGIR A R 2 .
5 & B, SAN BRI RAFm6ie, InA T 0
HRERG WG MEDCEEREAR AR BORARIS I, ABS
RERECEE BE AR, AT R & B, I 0 390 AT 48 o 7=
FERERE

2 BB T RS it A2 ABS B AR Y
FEEE RS 2 38 2 X A TR R A28 ) T B
ABS BRI RGN 22 5, WF SR ORI A Xl
it % ABS B g 2 11 6 15 19 52 1 o AR IS A, AN
[vi) SR A5 WA i 1 2 TG 22 AR K TR A W
T #4525 ABS AR g 6B RS T T 1) SCHk AR 4
DT, EE IS T BRAYIFI ST K
ABS B IRFR DGR R2 0 5 I 38 FEE R G
RO LA A TGP E T & PEREE TR
TR G FA 2 ABS B
1 SLIES
1.1 E&RMA

FLIE ABS MRS : ABS 1~ 1T, 35 [ 55 50 4 7
T ABR A

Ak ABS Wi : ABS IV, FiE s 4 ihik
TABRAFA;

SAN B : D-168, FITAF 24k TABR/AF] 5

Mif #4551 : MS-NB, H AR fL A bk U a4t

Je e (PA)6 : M2500, ) AT & iR i A1
PR F]

RN (PP) : K7926, LG FERL A1 30k T4 FR
ST A

BIRIR NG (PC) : PC-1100, 5 [ 3 1 41 1h Ak =X
2tk

BN R T B (PMMA) : V040, 72 [H
Arkema /A F] ;

THEH] - BMAT, 36 [ HE S i 8 ] ;

BT BhFA PO TR R E R ) - T
TR ERERL T
% 1 75250 ] ABS IR EA S L
£1 LA ABS BRMEARER
JE} TE SR /% BRERAR /am @R/ TT

ABS1 51.5 100 12
ABSII 50.0 130 / 370" 12
ABS III 58.5 370 12
ABS IV 14.0 1000 155

e 1) 130 nm 1 370 nm kA2
1.2 MEEE

MUZFFBF AL CET3S B, KAZ L N 44 1, B
fRE (L) B PR F
HEFAHL: IM138Ai-svp /2 Bl sEMENLAER ) A FR
JGPEFEAY . Micro-TRI-gloss 4446 &, f#[F BYK

/L\kg

5
Il

el

SRR A - BXSIM AU AR (R ) A
RO A
J7 fiebt BHK % HL: Z010 TN ProLine %!, 7 [
Zwick N
PR AR IO HL . HIT25P Y, f85 E Zwick A7 ;
B I REAY . 899 AU, £ [E Tinius Olsen AT ;
PR TE 4R IR I AL - 1IC6+ AU, {57 Coesfeld 2
Al
FERIR sl R (MFR) 4% : RL-11B1 &Y, I+
Vg RIS BN AT IR A F]
1.3 XA
¥ ABS I~1V 5 SAN R g . it #4501 . R 44 .
PO T W A e B R 2 T FEARERUT By, Horpr 17
B AR T i, 2"~ 117 B iR & &l
12.6% 5 K FRICEF 1 3R 4% 21 50 s sl R A AL 7
JEIRA 10 min 5 BHE G DOSURFT B Hh ALY IR R
Fz2 MG ABS WAER AANREE 1
Jik | A L S G A A [V b
ABS 1 24.5
ABS 11 25
ABS III 21.5

ABS 1V 90 90 90 90 90 90 90
SAN 90 655 65 68.5

M 10 10 10 10 10 10 10 10 10 10 10
PA6

PP 5

PC 5

PMMA 5

TE G 1 2
InTERF 12 12 12 12 12 12 12 12 12 12 12
WAL 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0



杨超


28 TSR

2018 4F 5 46 4,55 2 #i

UM 2R T A0 T UDRAS 2Pk,
WALMIE O B DA 10 ANEEE X, S8k
BN H 1~ 3 XIRE R 160 ~200°C; 5 4 ~ 7 Xk
JE } 200 ~ 260 °C; 45 8 ~ 10 X i BE A 230 ~ 280°C.,
S E B E N 0.08 MPa, BEATH5 5 ok 350 ~
450 r/min,

2 BUBATBF AL 25 1 Tt T2 ABS B i hr
FAE 95°CF T4 4 h, SRS S A SGTH AN K2 BUIH
AOPRAEREN (R SFA 210 mm x 140 mm x 3 mm).
TR R, TS EO AR R IEH 5y hn T
T AR HL, YR R 230 ~ 260°C, B EL IR
130 ~90°C, vE Y JE K 30 ~ 100 mm /s, £
J15 5 ~15 MPa,

1.4 WX Fo R AE

iz B DIN BRI W5 AS [R5 51 98 T 4 pE R
EE, ZIRAFL 48 h JE FE TR AR H
R S U, MRS B A A .

25 iy S A % IR DIN ISO178 FE47 135,
IHEE A 1 mm/min ;

i8] S Rk 11 ok o B 4% I DIN 1SO179+1 #E47
M, EERRER N 4 T 5

Ak K 3 A R EE F B DIN 1SO306 #4752, 2k
fiih 5 kg, FHEHAH 50°C /h s

MER #% 8 DIN I1SO1133=1 JF f7 I 32k, ¥ B A
220°C, Bl 10 kg 5

VR B A FH D' 158 38 0 A SCXSF s o A A 2 £ 00
IR, BRI 3 AN E, 25 B ASE (.

2 HREITE
2.1 M ATHIAR ABS RIS HEF B 6 %k

Kl 1 it A ABS WO B2 B AR SR AR 1Y
AL INZR (SAN AT EEAE AR ERAR R 0 UTE I ), %
3 AR SRR (AT TG ABS B AR i 9 B4 B
S5 1SR 3 WTLUE R BONTiTEGE ABS REAE
) TH PR SZ AR K, 5 ORI & 2 A IR AR L
12.6% 5B 10 1 ABS B 14 0'6 T AR SCTHTG 5
JEEREATR I A0 5 33X 32 B2 R AR AR X DG ) S5 S5 i
55T SAN WA, ABS B A5 A4 6 5 59 B0 4 il 2508
b B EEE E FEAR s TR, AR B AR AN SAN A4 fig A1
AN R ANR], SAN IR TE 0.2% ~ 0.6%, 1M
T IR 45 RAE 1% ~ 2% , AR 45 2R (1) 22
S FEAE ABS WARE Al R A SR TR AR AN i
WG TE 2R RS 22 I, WARE B 9 A T 22 (R 3l 2
FEAEMSAR N T, 34 5 | R T B AN — 3, AT il

A A S B RE BN, AR 2 5 EDL R
ik ",

105 ¢ 8
100 |

95 4

JEMDGHERE

90 H

85 1

80

BT IRICRAR X A ABS ARG BE 5
£ 3 AEBKAZERTIRE ABS #IAEH YR E4E
HH 2 3" 4 5

B BERIAE / nm 0 100 130 /370 370 1000
L R / MPa 3012 2390 2330 2270 2210
il g O bR E /I m?) 06 2.6 107 11,6 153
AR AR / C 111.5 1063 1056 106.7 105.7
MER /[g - (10"min) '] 102 3.1 6.5 72 85

Wit A S B 42 A8 o, A A T R Rz ST 1)1
PRI 24 AR R A2 AR /1N (100 nm) B, B4 4 bt
SR AG, BN RIPEIR 22 ; B ABS MR g RokiAE
B, BRI BH SRR [  REEEE E RRAIG, B
S EEEf TFEAIG 0.6, Y6 TGP e i Al PG 1.8,
XTI RN BRI Uk e N IE R N 5 5
FEEZS AR, B1R RS, A R T e AR i oo o
JE B KRR TS5 SAN A S B3GR A 44
SRR T /INBIARARIE , WA B PIGIR B AR 1)

2.2 RAMatat iR ABS WG OLF R 0h

15 5" G HAS ABS S I 3LRE IR IR
FRAY, B 2. F 3 41 T i ABS W5 1ot
FEREER AN SR SR, 36 4 45 T YRR BE .

L2 B LLE AN ] 3R G ) 6t i #42% ABS
R RE G T A 20T G RER AR K - RS R A
(PC F1 PMMA) XG0 AN K, W B T 24 PE AR
et AR K 45 53R &Y (PA6 Fl PP) 1] A %% [ AR
B A H TR RN, DL PP A 20 & 1 M3
RSB B UL S PP YT A2 ABS
PERR GRS RO 2, It B Rk 2
F12EPERESE AR, 02 ok s 8 R 2 i A
AR B A, B AR Y4 ML) XAk
(PR BEZER ;s AHLELZ R, BRI PAG [T 44 ABS B ig
(G FE AR I (e, TR BERFIR 2 89.2, BEMI T
9.0, iz SUHHEEEFE AR ZE 2.0, FEAK T 0.6, 38
O 2833 N4 F B R PP 2B 6 B


杨超


A VU A A ABS BRI E ) S K 2% 29

LR

5 7 8 9
ke >
CO—LimDEE — B

K2 BRGNS ABS MR HDLEE

(d) ©
a—5" ;0—6" ;c—7" ;d—8" ;e—9"
3 WIS R RS IR AAER ABS B A 'G 2R IAUR
F4 FNAEREYRTRE ABS #A5HIHIER AL

Wi 5" 6" 7* 8" 9°

R J.  PA6 PP PC PMMA
R R / MPa 2210 2260 1920 2250 2270

i RO b EE /(I -m?) 153 13.1 7.3 151 155
A REBAGTREE / C 105.7 106.6 103.2 107.4 105.2
MFR /[g - (10 min)'] 85 8,0 92 84 83

FAL_E mTRUAD PP 2SI AR & W & 5 5T B
B oA PERE KA, AT LU 2 AR IR R X 4E

BHYPEREEK .
2.3 N RF) xTE LR ABS MRS K IE E A #vh

FI 2R G W 28 Ak S5 B AT LS BB ) 36 TG
PERIREAR . A DGR B9 2R 590 , A0 28 Sl it
FEARR, R P2 S I T B BRI A RN, 2 AR 1
PR I E BB (M1 ) BOCR, S ASHERA R
RS 3 1T 5T, 06 B8 S 7 1) 22 A A2 A8 BT I
5, Bl AR GRS, R BEOLRY i T,

e 5RO IS ABS B A SERE 1 803y

FEH L B 4 25 TN RITE R B i A ABS Wi
MGEEIE, 32 5 45 T IS BEMERE . ARl 4 AT LA
Bt TEEHRI A SE T LA R SR R, 7
T2 45y IF AT ST A2 ABS A 1) Fz £ T G PR S
fIRE 2.1, JCHDEEE AT DI 82.1, {H i T3k
o | FEC PR R FES A A0SR , A I T ) ) 2 T I Y 35 SR N
53—, A B B, 2 1T S R S s
ARASSEEE, I HLIH G B A It 9 B 7 2 BE 5 i
WK, ZRE BEERCR AN PAG,

100 - 14
96 |
i |
w92 fin
o 12 R
E 88 3!
R B
gl 11 ®
80 0
1z 10¢ 1
AR
CO—LmDGEE S BORDGIERE

K4 - ARRRFDIETR S B AL ABS MIRAYGIF I
RS OAREIEETSEMAL ABS HlERIMIEERE

i H 5" 10" 11"

RIS E / 0 1.0 2.0
25 il AR R / MPa 2210 2230 2285

A7 S G2l i AR / (kD - m”) 153 12.5 11.0
HeRPALIRE / C 105.7 104.4 103.1

MFR /[g- (10 min)'] 8.5 7.4 6.1

3 it

(1) AR AR AR AL ABS A4 I8 o 26 DGR
FMAR K, MR R AR AR /N, ABS R Y6 AR
o A RHEI R RN Tk R 22 AR AR R i, 3%
T 'V B AR AT, Bz SCTHT G 58 J3E £ vy T BAIK: 0.6, DG T
JCREE o i T FAARR 1.8 5 1T AR BORLAR BRI, 44 86
(145 R PE J 5A1

(2) AN [F] 3R A W %t it #4 9% ABS B g S 1 Al
B 80T 1) R AR K AESS TR AW (PC I
PMMA) XYGEE BN, Y AR AN K 5 45
RAY) (PA6 FI PP) WA R ARG 5 W8N PP (1)
ABS i Ig IR 322, TSI PAG6 (1) ABS # I %
TG AT 6 A T IR ZE NI A L

(3) AR AW AT FEAIE ABS M1
FMCERE LR IACE A, BB 2%
PERESZ K .

& & 3k
(1] 565,50, L0 . ABS WIS RIS [M]. 65 : kT
A H L, 2011,


杨超


30

TSR

2018 4F 5 46 4,55 2 #i

(2]

(4]

(3]

(8]

(9]

[10]

Wang Rongwei, Yang Weimin, Xin Minqi. ABS resin and its applic
ation[M]. Beijing:Chemical Industry Press,2011.
BT SR BB . ABS AR B IR [M]. b st fksE T
A Hi R, 2001,
Huang Liben, Zhang Liji, Zhao Xutao. ABS resin and its applicatio
n[M]. Beijing:Chemical Industry Press,2001.
BRI, FRALHE . ABS BIE A" Sk SR T (M), dbat - v [
AfeH iR, 2015.
Suo Yanhui, Zhang Chuanxian. Production practice and application
of ABS resin[M]. Beijing:China Petrochemical Press,2015.
KAk, B A0 A L RURIRLEEXT PP T ABS JaURE K I (0 Rl
TCREBEARZNA [J]. TRESRLIHT, 2017,45(5):69-73.
Zhang Zhigiang, Cao Wei, Yang Hui, et al. Influence of molding
temperature on color and gloss of pp and ABS parts[J].Engineering
Plastics Application,2017,45(5):69-73.
Kl A9, RIS . TR 20 ASA SEFINEZ [J]. T2
SR, 2015,43(7):57-60.
Zhu Chunlong, Ji Deyun, Qiu Weimei. Influence of injecton
molding process on gloss of ASA[J]. Engineering Plastics
Application,2015,43(7):57-60.
Oliveira M J, Brito AM, Costa M C. Gloss and surface topography
of ABS:A study on the influence of the injection molding
parameters[J]. Polym Eng Sci, 2006,10:1394-1401.
HAEEAE, WA, 250 19 T XML PC / ABS DG HE A 30
[7]. L3E3EL, 2015, 171(3):46<48.
Bo Liangui, Hu Jianjian, Li Qiang. Influence of injection molding
on gloss of matt PC / ABS[J]. Shanghai Plastics,2015,171(3):46—
48.
JEH A A B TR0 PC/ ASA B G AR
[J]. TREBELR I, 2017,45(3):82-85.
Zhou Zhongyu, Li Qiang, Luo Minghua. Influence of injection
molding process on gloss of PC / ASA.[J]. Engineering Plastics
Application,2017,45(3):82-85.
XUPGSC A7 3 . T IR T 2 A X SR PR ) ' PR
[3]. T EEEL,2011,25(1):76-79.
Liu Xiwen, Yang Zhongwen. Effects of injection molding
parameters on glossiness of polypropylene parts[J]. China Plastics,
2011,25(1):76-79.
EOMR, BBk, B L, 55 SRR (0 ABS IRDGIF L N &
SAHT 3], BRI, 2017,45(2): 112114
Hu Huilin, Lu Shulai, Tao Yue, et al. The analysis of contributory

(EEFE25])

[13]

[14]

Yu Juan. Modification of polyimide and characterization of its
film[D]. Nanjing:Nanjing University of Technology,2010.

Ghosh S K, Ganapathy R, Krishnaswamy R, et al. Structure of
mesh phases in a cationic surfactant system with strongly bound
counterions[J]. Langmuir,2007,23(7):3 606-3 614.

Feng J, Wang X, Jiang Y, et al. Study on thermal conductivities

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[15]

factors to high-gloss black ABS resin[J]. China Plastics Industry,
2017,45(2):112-114.

Gallucci R, Vernon M. Low gloss thermoplastic blends:US,
4894416[P].1990-01-16.

Chang M O, Padwa A R. Low gloss ASA resin:US, 6395828
[P]1.2002-05-28.

XIBEAR A . ABS B ket M S REALFSE S50 % [C).
[ LRI T Tolk P2 i PRl 22 B 2 O O TARAF 23
B A R B o B B E R BIF23 , AR , 2005,

Liu Yingjun, He Shunlun. Research and development of
modification and functionalization of ABS resin[C]. China Plastics
Processing Industry Association Annual Meeting of 2005, A
Symposium on the Application of Inorganic Powder Materials in
Plastics, Chengdu, 2005.

Bk, B (T, 55 . ABS BRI E AR AL s (1],
LT R, 2003, 11(5):55-59.

Lu Shulai, Luo Lihong, He Lin, et al. Technical survey and
developing trend of ABS[J]. Science & Technology in Chemical
Industry, 2003, 11(5):55-59.

LI BAYIREH ] B, 2004,42(3):37-38.

Jiang Yingtao. ‘Polymer mating agent[J]. Shanghai Paint, 2004,
42(3):37-38.

B, RARIY , S, AF L S0 ABS PG R [C).
MAH LB A2 KR, 2012:105-107.

Zhao Jinde, Song Zhenbiao, Wu Liming, et al. Factors affecting
the glossiness of ABS products[C]. The Seventh Annual Conference
on Science and Technology in Jilin, Changchun,2012:105-107.
fof B¢ B BT G4 9 Rk R T Ot PR (). 28R,
1997(2):38-43.

He Jingchang, Fan Yarong. Control of surface gloss of plastic
products[J]. Plastics, 1997(2):38-43.

HER, Wb XU AL, 4F . SBSTEMRLEE ABS MRHH IR [J].
o E R, 2013,27(4):57-61.

Li Xiongwu, Yao Feng, Liu Yanxing, et al. Application of SBS on
the material of low gloss ABS[J]. China Plastics,2013,27(4):57—
61.

T SRELAR . W20 TR (M. 3 R b - 52 ELR=2 iR et
2011.

He Manjun, Zhang Hongdong. Polymer physics[M].3rd
Ed. Shanghai:Fudan University Press,2011.

of aromatic polyimide aerogels[J]. Acs Applied Materials
& Interfaces,2016,8(20):12992.
WA, A, S . SR B0 A2 72 ) 30 g 24 (0],
FHRHF,2017,31(12):136-139.
Yang Mingjun, Deng Binbin, Ma Zhan. A molecular dynamics
simulation of polyimide glass transition[J]. Materials Review,

2017,31(12):136-139.


杨超




