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Abnormal Yellowing Phenomena Improvement of Automobile Door Handle Made
by PC /PBT Alloy Material
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Abstract : The causes of abnormal yellowing phenomena of self-made polycarbonate(PC) / poly(butylene terephthalate)(PBT)

alloy material in the process of injection molding of automobile door handle was studied. The effects of many factors on it were

discussed, such as operating personnal, formulation of injection molding equipment, processing technology and material. Firstly,

there was no yellowing phenomenon when programmed injection test of PC and PBT resin used in the alloy at 250 ~ 300 °C was

conducted. Secondly, the weightlessness in the thermogravimetric experiments of additives of antioxidant and silicone oil additives

weren’ t observed. Then it was more obvious for the yellowing phenomenon during the injection molding with the increased content

of PBT resin. The longer the alloy stayed in the barrel of injector, the more serious of the yellowing phenomenon with the same

content of PBT resin. In conclusion, the transesterification of PC and PBT during their melting processing causes the yellowing

phenomenon of PC / PBT alloy material. The yellowing phenomenon of PC / PBT alloy material can be reduced effectively by

adding sodium dihydrogen phosphate from its restrainment of transesterification.
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R R (PC)/ RXT K ZH MR T & (PBT)
(PC/PBT) &R 2 W FHRENT T 25
PR AT KT EL A, ELA AR R i v d 2k
Wikt A PTEA R AT A PC/PBT &4
AR Tl & 5 X g 4201 T 1R 8T S iR
TSR T BT SR AR RS, AT R R e
SEEIR AL, S %) PC/PBT & 4 M RS 8 1Y
JERPEAT T o007, 0 T o [l B Ik
1 ZIERS
1.1 E&RMH

PC B JI: SC-1220R, % 14 ¥i 5 1 K 22 g/

(10 min), 5 [E = 25— B4k o4

PBT #f flg: GX121, H E 4 L UIE L £F e A A
FRAH]

UG : 1010, [ EL I A PR W 5

1000 = FE LA < I Tk v A FRA A
1.2 ZENELHEE

HEIENL: SZ-140 B, | IR AR AEHLIRA FRA A 5

P (TG) 2 HTi%: Q50 K, 3 [ TA U 284 R

NG

EZR N A TR0, DA e TR ek Bl i 1A
Wik H 3. 2015-01-27


杨超


SBPE % PC/PBT A &M BRA R THE TS 5 8 iR Ay kit 47

2 IRIETESHT
H il PC/PBT &M BN AR H €4, ik:
e 1 R

1 PC/PBT &&M BRI ILIE F
PC/PBT & & A R0 U 3 28 i R B 42 IR 3R 1
22 T 24537,
*®1 PC/PBT &&MHiFBEELE

HIXHREE / °C
R =W e e .
(BRI ) TIXEE SIXEE PUXEE

PC/PBT &4 270 260 250 230

#2 PC/PBT A&#MALEE JBEK REIZEESH
TZ J£71 / MPa W /(mm-s™) A /s

T4 75 60 /
3 65 55 /
R 60 / 12

TE 230 ~ 270 °C BRI BE PRI P, I R S 1Y
PC/PBT &4 T4 I BUAR B LG , 52 47 Y
TN, ANA B RLAY TTHEF U] 2a B
IR, FEFRCR I G 2% N RS B AR T E R
AT THE TN 2b Frs . A BLLJEORE T
AEIRH AT TS, e R E A DV T A 1Y

FIFBAS T _E b WM, 282 e i ki R
PRESEATHRAE T AN AR A2 0 AT AR T
R, SR AN TIE R, RNl S A
BEREI o 3 AR T I R R T R R R,
T TSN A AR b, (HATH SR R RE T PR AR B I 42, Ui
BRI T T A —&#m ™, % PC/PBT &4
A RHEC 7 (o FH B4 SR A T 43 B, A P 1 s ek
PC, PBT MU AL AL, 20 5% b A 96 0E

@ (b)
a— B T b—iE % T
2 {0 PC/PBT &4 bk LTI
3 EARMESH
PC/PBT & &M EHIL I i T PC, PBT Kt
S 1010 11000 5 FH L RE 0, 45 4140 i b an 3k 3
FIT7R

&3 PC/PBT AS&MPIHEANELL 1y
PC PBT L& 1010 1000 5 JEfik il
65 35 0.3 0.3

1 : PC 5 SC-1220R, PBT 5l GX121,

3.1 KA RAFH

B CKHERL 7 o PC, PBT [ A4 B X 55 AL {4
(520, PC, PBT RYRURLAMULANIE 3 7R ¥ PC,
PBT M5 A T 58, P83 1 98 e ) R B & T 1F
B IHIT, 1R 7 90 MPa #EJE 80 mm /s, [F]i
SERTS IR 20 55 K, BB HE S PR 38 e F v )
Wi oL, D5 T 2R R B R R (A

a—PC ; b—PBT
'3 PC, PBT Jikis ML
I 1 90 MPa 3 80 mm /s £ T,
X PC M 250°C %] 300°CHEATTHEH A 10°C / min
AR R SRR S, 285 SR , & H BURE AR AT
WA BE I G, TE 300 °C IR 38 O RE R A I 5] 4
FiR

&l 4 300°CHIFIEIY PC AEHRIMILAR

1E 250°C F] 300°C T2 4F T, [REEXT PBT i
FFTHREZN 10°C / min (9FEF T HETEIBIRE RN
S, S5 SR FAEIE B, FEAOM A B AR B B4
AL UL, PC M PBT F4543 B4 il I P o
3.2 BhA

X HE 7 R B 4T 4R 1010 #E 4T TG 4347,
FHEHE 10°C / min, FHEYEE 40 ~ 600°C, B iEdT
A 1010 76 =l T 0o s Ol o SEBRIA5 B AU
1010 /) TG &l 5 s, N TG fh& T LIE H
U 1010 78 362 °C LA FASE 43, 3 398 CHTHY
REFRAHN 5%, HIAT UL, 7 PC/PBT & &M £
TN TR G (230 ~ 270°C ) N, PLEFIA L KRR


杨超


48 AR 2015 4F, 55 43 4,55 4
filt 7 R

100 r
e 80 ¢
N
H60 L
i
= 40|
]
20 L

ol (a) (b)

0 100 200 300 400 500 600
M/ C
Fs #1010 B9 TG ik
X BE 5 B FH 1000 5 HYBERE I AEAS [7) TR
T TG 23 A5 AR E T i BE IR 4 s .
F4 FBET 1000 SHEEHANIER

5[ g/ C
220 260 280 300 340
REE /% 0 0 0.64 0.91 2.18

M L3R TG 43#r T LA H, AR B FAE 260°C L
T HERA Lo, F) 300 °C B2 B E 1%, 1M 3
PC/PBT &4 M RN T IR EEVE FEITE 230~270°C 2
] AT L, ZEADRHNE SN TR TSR P, B
SSRGS RSN
4 SEHRBSNI ST P

S gaAiE PC/ PBT 4 M BHE T 98 il A rh Y 55
FAFOL, BEE LT R UF ¥ PC/PBT & &4kt
ik 17~ 4" 50 JI%T I PBT H 4R 45,35,25,20 15
1 PC/PBT &4 M EHELJ7 , MHLEGH 1010 A& 1000
S IERE A B ANAE . TR R 270°C IS IR
JE4FEEER 0 min F1 8 min, SR IR IREE , 4
Hr4¢ PBT FH &L 5 A4k 28 (B R iR 1Y) 2% Tt £
Ak, ANl 6 s o

M & 6a 1] LAE H, 4B PBT H&E K 45
i, B RS B a] A 0 min T 7 BRVESE , B ke
WA EAEMING ., HIE 6e & 6g WTLIFE W, FiE
PBT I/ 25,20 03B, A 4 A RHLE 152 88 Bif ]
S50 min I IE RDE R 9 AR B S R W
[ i, 1 & 6b . 18 6d . & 6f J2 & 6h 1] LIE H, A
PBT L 7 6 4 RHERL & o 0 1 5 45 B8 et
[ 8 min B, 73 5 A Y ) [RE i FE 4245 B 0 min
ik 3 S8 28 1 [T S 1) A8 B 15 B B g, 1T LA
PRI ER A, BB 2 . E A AR 4T THET PC
/PBT &4 Bh PBT Mk 35 43, BRI A5 7
IR 5 KA RN T 8 TR T H AR AR A

AE S5 LRSIk, PC 5 PBT M5 LI i,

(2 (h)
a— 1" {%% 0 min ; b— 17,528 8 min ;

c—2" #5828 0 min ; d—2", /%54 8 min ;

e—3", %8 0 min ; 3", {35 8 min ;

g—4" 458 0 min ; h—4",{=8 8 min
6 270°CF PBT FHEXS PC/PBT &4 bhRHE 0 U LS A
23R PC 5 PBT MR ACH N , A B PBT M 5%
AR T AR AR 23 X0 iR 2S48 S B R AR E T, 77 AR
BEILERES . et AR, Ti bR AR kv o gk ik
MG PC/PBT & @b AR . i 228 48k S5 o 7
PC 5 PBT iR MUk i 2 7R AN [F) 4% B 2 ik o fiff
77t M REAN A — 1 HL A — R ARy sk R 2 7 iy
MIPEIR e A2 A A e TR S8 48 S 0 23 i PBT
AR oo f I 8, BRI 7™ il P i A2 245 s ke 25
TR
5 HUFEHE

T FES IR T R v R RS R S, T A

A1 I TR A e P 751 O, — R R i e — K


杨超


SBPE % PC/PBT A &M BRA R THE TS 5 8 iR Ay kit 49

it , VAR BRI e A R R N TR 25 H BORG BR B 42 , fi
PR N0 AR ER , ELRAR B SIS AR kAT )
PSR HE LR B0, AS BT 2 VR4 R AR I A0k
PEIRORELR 5 5y — ik [ AR B R — 2080, S in &1 44
WUk, TR AN Sy, HICARk

#£ PC/PBT & 4 AR R et B, 43 3 A
0.3,0.5,0.8 {3 (IR — SU4h, ¥ 51 IR & 5 ik, FRAE
270°C FIE )5 1588 8 min 7 98 i B JEZ A RE , 45 1
WE 7 iR 53 RS Y R (14 A8 G RE B, DT
Wi AIE A NG, 25 R, B By e —
SN RN, B AR AR B SR (R R
Rl Ab Ry A AR XK ) A 0.5 13 i iR — &Ll B
R RE B AR B E R BT &, A 0.8 ) B iR — L4
i, R A T AR BN L. PC/ PBT & 41K}
() S AR 8 SRR T PC 5 PBT (IS S S v,
TR TR T, f il R AR, R niii =
BVE N TR ST, BB UMK & 2 b R AR B
M4

(a)

a—0.3 {33 b—0.5 155 c—0.8 {3
7 B AT PC/PBT 44 bR TR ik RS S0

6 it

(1) PC, PBT ¥ 5 1R & 19 ifif #4 %, 7£ 250 ~
300°C 7tz il N RE R FHR FE SR S 0 S0 A TR G Bt
A5 1010,1000 5 H JErt 30 B30 53 52547 TG 4387
WEB, BLAEGR] 1010 75 362°C LA RS0t , 4E 398°C
BF A9 2 3R 5%, 1000 5 H KL RE 3 43 31 7 280,

300 CHIRF N 0.64%,0.91% , BiFp BB 2
AR FE AR
(2) PC, PBT IR ML A S B A~ S i ot 5 2
MEF A RARA RN . 75 270°CF PC/PBT &
G MR E e S 7 R 98 iU B, B PBT
TN, PC/PBT & 4 b4 BH A2 BT i AR [R]
PBT it I, 45 B I [ G, AR s G ] 0 7
PC, PBT MR AN T B, PBT "k B A Ti fi
VA Ay e Bkl , o R G SRR
(3) i@t 7E PC/PBT &4 MR H ¥ fim 0.5~ 0.8
17 BOBRTR — S B R S 5] , REA AR &
SRR AR B IGE, T EGE S G A R A A S 22
M N T HAT O
8 % 3 ok
(1] bz, MR, T R, 55 | TGl ni 2 R Gl 2 R i Dt R A
YU (). B, 2010(3):60-69.
Yan Zhiyun, Xie Pengcheng, Ding Yumei, et al. Analysis of
common defects in the injection molding products and the solving
measures[J]. Die & Mould Manufacture,2010(3):60-69.
[21 TOMR PR R, BRI, 55 PC/ PBT & @ik R T AT
[J]. TARRERL T, 2009,37(8):68-71.
Ning Fanglin, Jiang Zhigiang, Huang Xianbo, et al. Study on long-
term aging of PC/PBT alloy[J]. Engineering Plastics Application,
2009,37(8):68-71.
[3] fE3C,HIATR .PC/PBT IR R G I PC/ PBT MERIILIRI
BIRRSCH SN [J]. THRERI 43 T-2541, 1997, 10(2):236-240.
Xiong Wen, Zhou Dafei. Studies of PC / PBT blend system I. The
transesterification taking place in molten blends of PC and PBT[J].
Journal of Functional Polymers, 1997, 10(2):236-240.
[4] A% 55, SRINZE . RS dm il 0 %) PBT / PC HLIR MR R YRR 19520
[]. ARG K 30K, 2004, 21(4):61-64.
Yan Yong, Zhang Shijun. Effect of transesterification inhibitor on
properties and structure of PBT / PC blends[J]. China Synthetic
Resin and Plastics,2004,21(4):61-64.

BB S HE\RUM T35 IR

IREEREA S CHVL TR A p RS e K I S B YA
. H T, RSESRIE N & B, W 22 5L 2 A B
T Al SRR R R S BLE 3 H 25 H T, T
K R EF ) AR TR I . ASTR BRI SRR
PEBAS 1k E AR T g, 3 2 R ma Ak i B D T 3 04

X HR R R A 44 0 Rk SR AR ALY 10 /
2011 SRR 2015 4F 2 A4, R 25 5L 2Bk, AR AR
BB, B 3 A 25 HEIER S, X2 2011 4ELURIKCHE
ZE o PR B MO E R

HOERLE I T PR AT R S A R B 5 X
BUE R AR R T BR T LA, %2 60 mg /kg ; 8

TR B B ) A 40 o A Ay 5T [ R R O S R
FEIL[E] FR ], R e R ey 0.05 mg/ kg, TR, %7 BR
UEHAE N T AR . 45001, A I AR R 19 £ e
SR S SR A 1 AR 1T 5

BRBA B 2 B R T — e, %A 4E 2 A 26 H LIFTAFS
FIE 0 YERE R L5 ) S AT SR 4R 2RI 2 2016 452 H 26
H, HEEfFH .

IREEVRIRE R S ATT , 30 A7 KR WX S bR AT i A B SR
R AR AR SEA A N A ) R SR s 2,
AT HR BN S X ST, mARYERHE O ol i
A7 M 7 R, (MR 22 SR 130, 356 R 44 TP v 1 o 52
1, AR TS AL A R (A2 HA W )


杨超




