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Research and Application of Black Masterbatch in Polyamide
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Abstract : To address the issue of difficulty in dispersing carbon black in black masterbatch and reducing the mechanical prop-
erties of composite materials, polyamide (PA) reinforced composite materials were prepared using a twin screw extruder and injec-
tion molding mechanism. The effects of the type and content of black masterbatch on the performance of PA6/GF30 system, PA66/
GF30 system, PA66/GF30 bromine flame retardant system, and PA66/GF30 halogen-free flame retardant system were investigated.
The results show that in nylon reinforced products, the addition of 1% TA-5003 PA6/GF30 and PA66/GF30 system results in a
slight decrease in tensile strength and flexural strength, while the impact strength decreases by about 5%. As the addition amount
increases to 2%, the strength further decreases. At the same proportion, the negative impact of nanometer black masterbatch TA-
5003 on PA6/GF30 and PA66/GF30 is less than 2014. The blackness, blue phase, melt flow rate , surface blooming, and luster of TA-
5003 are better than those of black masterbatches 2014 and 2718. In brominated flame retardant PA66/GF30, the notch impact
strength of 2014 is slightly higher than TA-5003, and the blackness of TA-5003 is slightly lower than that of black masterbatch 2014.
After adding 2% TA-5003 and 2% 2014, the material can maintain a flame retardant grade of UL 94 V-0, and the GWFI can main-
tain a temperature of 960 °C. Compared to natural flame retardant fuel, the CTI decreases by 25-50 V after adding black master-
batch. Compared to 2014, TA-5003 has higher CTI. In halogen-free PA66 reinforced products, the addition of 2% black masterbatch
TA-5003 alone or the combination of 2% TA-5003 and 1% TA-5011 halogen-free PA66 can maintain the flame retardant grade UL
94 V-0, and the GWFI can maintain 960 °C. Compared to the natural color products, the CTI decreases by 25 V after adding black
masterbatch.
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1% ; TEREMIBET N 0.1% ; BEES LT 40 30%.

N [] B2 BRI PAG/GF30 [ PEBES T3 2.
R 2 AT LUE ), A AR A REXT PA6/GF30 PERERY
MR TR] . 24 = SR AR 1) o 40 B0 M 1% B, TA-
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PA66 427 407 407 427 407 407
BERK LI 18 18 18
RIS N 18 18 18
TA-5003 2 2

2014 2 2

T AL B T BN 6% ; U R B T4 4R 0.8% ;
PUEF N 0.2% ; 417700 2% s BEBEIRIE A 0.3% ; BT L7 4 Ny
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*R6 AEZEEEFNMEPA66/GF30E F EAE RAEsE

WiH AR 1 AR 2 IHE3 I 4 IS 6
$ 5 3 /M Pa 142.8 1413 138.0 150.5 148.2 1482
P AR AR 5/ MPa 9914.7 10 424.9 9979.5 103575 10267.2 10 453.4
Wi % /% 1.97 1.86 2.17 2.15 1.95 2.75
725 1t 54 B /MPa 229.5 221.6 215.8 226.9 227.6 220.1
A /M Pa 8933.8 8 633.6 9283.4 8 886.8 8433.7 8999.2
JCER F R EE/(kJ - m ™) 67.91 60.76 60.79 51.86 4730 44.60
Bl wh R /(kT o m ) 14.21 13.93 13.63 12.71 12.21 12.40
MFR/[g* (10 min) '] 49.5 63.0 582 23.88 31.4 30.7
BELAA25:4 UL94 V-0 V-0 V-0 V-0 V-0 V-0
CTI/V 250 225 225 250 225 200
HyphgL/oC 960 960 960 960 960 960
piRES 31.8 22.5 19.5 31.7 46.7 413
L1 28.11 27.60 28.47 28.75
afd 0.02 -0.01 0.02 -0.09
bl -0.95 -1.34 -0.58 -1.17

MZE 6 T LU Y, 7E PA66/GF30 Vi Ak B4 2. 4
TR Z BN 2% Y R RE J5 AR R A 2l |
ERE A FIF R, MFR A T BT BRI 20 5L
2% [ TA-5003 Ji5 , R HE A58 Bk 141.3 MPa, 5

TR 2014 4 138.0 MPa, 25 i 58 B o4 221.6
MPa, &5 T [F %5 fin & 2014 119 215.8 MPa, MFR 3}
63.0 g/10 min, {5 T [F #2014 (19 58.2 g/10 min,
TA-5003 F12014 Fy il 11 i 5 B2 Il O b o
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JEFEATE - FHBRPERE 7, IS0 2% Y SR A B TA-
5003 12014 J5 , BHEASF R4 4ERF UL 94 V-0 4, Ky
L BT YEFEAE 960 °C. FEFPERE T, CTIHY
K25 Vo M RERY B 5 T , BRI 2014 1) PAG6/
GF30 By &R T 4T
2.4 Z &5 PA66/GF30 5 FLMRAK 2 ¥ 84 52 A

T B [A] B e B O[] S 0 £ X PAG6/
GF30 Jo i< BHERPERE I RZ A, T T ASEIEL T .
AR 2.3 WAL AR BRI R . RS X RL TR
B i AT TR IT Y8 bR R . AEIRIE RO 20
R AR IR R I T AR 2.3,

r1 2.3 A%, 5 2014 4 b, TA-5003 (1) CTI 4%,
EAVA (Y A 5 N 1 R A 5/ P
T IFLF /0, 249 TA-5003 55 TA-5011 &£ i,
I Foph (i P SR 45 B TA-5003 $E17 HbA . BAAREL )7

WL 7, PERELF 8.
R7 AEERAEFHMPAC/GF0 T EHEMIEREST %
R e e A3
PA66 50.7 40.7 40.7
T i BEAA 16 18 18
TA-5003 2 2
TA-5011 1

VTR BT 50N 0.8% ;s FLAEFN 0.2% ; BT Fh 2% ; i
SEfRIDETRI Ry 0.3% 5 BE I ET 2k 30%
*8 AREEBEEHM PA66/GF30 T 5 FELAK R 8L

TiH iR 1 B2 ik 3
P W5 4/ MPa 132.7 130.4 127.9
FAR T /M Pa 8903 8 758.4 8389.4
Wi /% 243 27 1.87
3/ MPa 186.8 181.7 180
5 il A B/ MPa 8501.5 8207.9 8105.4
Jefke O e E/ (kT -m ™) 49.73 44.29 44.14
B ek /(KT - m ) 7.35 6.64 6.54
MFR/[g+ (10 min) ] 132 14.7 159
BEAR SR V-0 V-0 V-0
CTI/V 475 450 450
Jy#gz/oC 960 960 960
R 40.3 26.7 75.7
LAH 27.66 25.8
afd -0.03 0.03
biE -0.57 -0.79
L i [E

¢ 8 A LLE H , 78 PA66/GF30 JC [xi FHLA A £
VR EE 65 B J5 PAG66/GF30 TG i BH 1A 1A 2 i Hir
fi Al P PERE XA TR M MFR A i BT, R
AR N 2% F BB 5 B TA-5003, g 2% FY TA-
5003 5 1% i TA-5011 B i, PA66/GF30 JC i BHAA A
F PR A s e o A 25 R K

FEBEIAPE RE 5 1T, BN IN 2% 19 28 €81 TA-5003,
A FH 2% B9 TA-5003 5 1% A4 TA-5011 42 i, BHLAA
L Py ] 4EFE UL 94 V-0 2%, K48 22 2 nl 4k 5 78
960 °C. FEHLPERE A, CTIX FFE25 V., FERW
J5 10, A5 2% £ TA-5003, fi FH 2% 4 TA-5003 5
1% I TA-5011 & BC i, PA66/GF30 G % FHBA 1 2 (1)
FEIFLF /D R P, PR

3 #ig

WFFE T A EEFP S K 55 X PA6/GF30 /K & |
PAG66/GF30 & % . PA66/GF30 Ji % FHLIA 1A 2 . PA66/
GF30 Jo =i PR AR R PERE RS2, 15 W R 458

(OFi(A )5 i . 16 PAG HE5E 7= 5 Fl PAGG 158 7
mi Y, TA-5003 (19 52 52 RN i AR AR T 28 Bkkr 2014 F1
2718, 7EJE IR IR F BHIASE 58 7 fih 1, TA-5003 1) 25
JEK 25 T RRERRL 2014,

(Q)FWL Ty i o 7E PAG6 HE5E ™ iy Fll PAG6 3 5i% j*
fi R, BRI TA-5003 119 JE 8 (Y MFR | 28 WL V7 £ F1
BRI T 2R RER 2014 12718, A 8o T 40K 2
RO, TREF ™ E A ), TA-5003 fYRLFE A
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