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Influence of Injection Molding Process on Stability of High-Speed Railway Gauge Baffle
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Abstract : The track gauge baffle is an important part of the track structure of high-speed rail WJ-8 fastener. The product uses

glass fiber reinforced polyamide 66 material for injection molding, but some quality problems such as insufficient filling concave

mark, fusion mark, flying edge, bubble silver wire deformation often appear in the process of injection molding. In the technical

parameters of injection molding machine and mold structure under the premise of all conform to the requirements of the injection

molding, five elements such as temperature, pressure, speed, time and position in the injection molding processing were adjusted to

improve poor plasticizing, gate flow marks as well as the size and so on quality issues. After process adjustment, the temperature of

cylinder increasing by 10°C, the injection pressure increasing by 0.5-1.0 MPa and back pressure increasing by 0.5 MPa can solve

the quality problems of poor plasticizing and gate flow marks.

Keywords : high-speed railway fastener ; gauge baffle ; injection moulding ; product quality

FI 2 v BRI 454 1) T 20 R A, TR PRAIE
BRERPUIE R E M FTEEPE Dy TG AR . WI-8
AU A R BRI T - B B Ak Ak B BLEE Y
B U R AR R AR TS S R R S A
B AR T I S R R, R
FEEUT ORI A T R . A A
1 7.

Hodp Wi-8 BN Z ) W B PR
FANEEEH BRI , FEF R G A T s,
ORI S, 7 S L — R R AR
MNP, RIS T, AL S PR PR

Yt b SRBEE ST

R = SR =— Y
g — Y T S s
i — £ -
P2

Tl g HAR
PR

Bl 1 WI-8 B4 2454

WBIEAEE UM, PG TR, 20505 ) A 2 T ARHEC T B0 T T 20 Al i 2 A B 45

B A 2021-09-10

SRR BT, A, UG . R R T 0 e BRI R AR PR (). TARSDRLN T, 2021,49(11) = 89-94.

Zhao Shunqiang, Chang Jie, Qiu Peng. Influence of injection molding process on stability of high-speed railway gauge

baffle[J]. Engineering Plastics Application,2021,49(11) : 89-94.



90 TAESR

2021 4F 45 49 4,45 11 1

S AR, I3 [ E B A1

UL B 73— Pl BT P A R B 4k
A FHEER U AR PR . — B BB A Ly
A 20~ 12 bR AR LI I AT 7 B R
B, Horr 107~ 127 =R A% 7T Tk Ak A
[F] 5 DX AN A 2 B

B2 B [ A X )

WI-8 BUFII LR P AR A F SR , ARG R 37
BICE R, A G IRA AR BT RNES A, By 1k 5
ZRU ML 5 4 BB IR 1 A T B S AR 5 A fRAIE
PO SR E A [RIIS, D4 P R Ar)™ i AT, i
ZAlEEs L, aniEl 3 R

3 Y
1 HBEISHRAT R RE S 4T

WI-8 USRI P44, 5 3% 38 27 4 (GF) 34
SR EEERE (PA) 66 (GFPA66) 115 AL 7, PA66
g5 Sk R, b i v A VR R B L A B
YIS AR A L iR . GFPAG66 HA A1 5 () Fr i
JE R SR B Rk GF 7R Tad A
S B — 5 B, 52 B A I B, 2350 8O T,
AT 38 58 B L 5 B 70 PAG6 UALAR AR, —
1E 1.5%~ 2%, LA 30%~ 35% GF 458 J5 s 46 %
0.7%~ 1%, H. GF 77 & (14 53 A1 FHL 1] B 4225
PR R RMERE B 31 ek Wi-8 AL
FERSHRT YR GFPAG6 FTEREFS bR Bk

R1 5% WI-8 BIN4H R GFPAG6 MEBETEIRE K

i H PERETE bR
I /(g em’) 1.33~1.42
&S/ C 255 ~270
FrfsRIE / MPa > 150
IS5 / MPa >200
PRI / (kI - m™) >80
BB /(Q - em) >1x 10" F4),> 1 x 10°( 4 )

GF i 5 / % 33~35

FIH] GFPAG66 ki 5 m A B EE P AR T, S T
o o] R e R e A Y P R T R e G A R,
PRl G A AT R R bR, T A TR A B
U0 R A By 9y < o 1 S AR F L A
J& BCAEFRIK A AR BEFE 100 ~ 110 °CHE N, i
it 7E FROK v G B P 4 23 S EA T BT L ARk 3R ok ik
P, ST 0 W PP, DA o it P vk e B R
i B SR R 2 B R
2 HEEEREB T EN

GFPA66 1 A F IR 1 31 L HLAT 76 fin #45 B2 )ik
A JE W s 0 RE I, 8RN R e AR R AR 4 )
GFPA66 Pk 7™ BB 4 A DR EL B HE 3 U X
— Bty RSTA2s HE N AE AL . LR b
FE R RS L SRORS B i, ZE VRS Tk R ol TR
TE A ROT BURRE Pk, 1 Se e 20 AR A 3,
R AL EAH, e W EAEM I T T
o VAR T A E 3k g oK 530T {3 2341, A1 AL
PEFF AL B HW46S GFPAGG.
2.1 HrgiElAa

T I Y 7 T a7 ) SR JEORL T AL A
FLRITE S A T 200yt PR 2 s U2 gkt
BHEEE , T VLA ER S E OB 5 945 5
T R AR IR 20 Tl AR B S
SR T A

SRR P AR T o A T L PR T AR RS
o AT R AUARER B 1T Y R ) R /INEL
FESZ M SRR B = A ) BRI
il i i B RN SRR R o AT R B RS . AR
S R T SO L PN I ) R s e A
TEA 2 RE M ST B (R, il it P &7 0L J e o £
FEAUAN 2 MR AR R VRO R 22 B
Y SRR R U LRI B G

23 BT URE P AR G A e ) R 2R
T8t B 4 S Rl i, 4 2 R = S i e
SN T 2280508, I 6.8 7 R i R SR &
P FIR EL AR s 254, 38 3 S i S R

4 TR AU A BB B



ARXMTSR , 45« S TR T 250 e R U P A R M S 91

P 5 BT AP ™ A A IR LR

F2 VMGESHETIZSHIRE

TEBH BB
B IMHGEE / 280 ~ 255
PRHLIEIE / C 70 ~ 80
N, PR / C 295 ~ 300
PR PIRERSE / C 285 ~ 295
J&1 / MPa 7.5~85
HEHEE BE /(mm-sT) 50 ~ 60
ffE] /s 5~10
71 /MPa 4~5
RIERE S /(mm - sT) 20 ~ 25
I1E] /s 40 ~ 50
HIRHEIESE /s 40 ~ 50
Ja Ve EIHE /s 55~65
HiRS /T 130
71 /MPa 10.5~11.5
R E  HE /(mm s ) 60 ~ 70
W /MPa 08~12

[ )
[ ] ]

K7 B B
R3 FRIEMRST

liig=s A/mm B/mm a/(°)
1 32.21 26.08 19°58"
2 32.18 2591 20°04'
3 32.15 25.96 20°20"
4 32.22 26.12 20°12'

fif R b A S5l o ) AT LM 3 288 T2 R AR
B BRI W L T S YR AR 2T
AT 2% B, 2 Yk 0 2 7 R0 35 1T B 2 5 M ™ i I
HRZS B, R 7 IR s e i R AR T . AR
MR RS AR S DL, 5 Ge 5 e
2.2 EHFRA T LAIEZHMEIZ A

(1) BRI B

TR ek L R R IR BB AL B PR A TR
JE AL B AN DR U R 4

O} I B, g 2 BRI il B e} IR

AL (R, SRHA Al R A, A R A R A
T ST R, B S A R R 2

AR R I e I B AR, SR IR B, B
150, P [R) A5 A S e ) R o Y A R, i 7 o
i RIS I IS IR I ., RSP ARER e , il b
Bk, K PAG6 45 N RA W), Bt LAKE S 2, 78
T S I PIE 1E AR £AT IR B [R] B AR AS B iy MR i
BRI R K. T PA66 AU E 1
B2 T DAE S iR AT IFERMS AR DL i
YR AR (8  # TRlIN T PAG6 IR st hy, IR
R A LI 1 R A Sl R R R R R —
MK 275 ~320°C, H1IX 265 ~ 300°C, J5 X 255 ~
290°C 1'%,

QAR A By FLmTHE R R L W R R, W
W Sy U, 5 B B R A Hh A v Rk 22  TEE IR
FEARI 253 s BLGETE R G830 %6

ORI B, AR R, 9 e ) R A mT
BAR— A AEFER S e D A i, U ] b AT
Gy &l A AR T, ) RGBS TR PRIE S , ]
R S )| 8 = N (A < R R VA |
LT BB AR A S IR 2 DL R
ISR AT . — RO B RREE R E S 60 ~ 100°C, 7E
WL I B E A A RS T

DR} TR BE . 25 B BB AN [F] A T8 T
B, TEIEH AR P i FE Y GFPAG66 — ik iE T
100 ~ 120°C, HEFRFE] 4 h e fy . ARE & £
TR FER AR, T B A p= o B rp U RE P A L 2
AR 22 RS, il R L 2 T R

(2) R 7.

B R A RS e RS R ) VIR T
TR BRI A R AR 1T

OB e 5 e e WA RN B &, EAE SR04
BEATEHE 2, (EURHE T sm A9 0 B R

_&
i



92 TR R

2021 4F, 45 49 4 45 11 1Y)

1 RO N B SRR SR AT A v ) i U] 5 R AT
[i) 2 1 Tl 9 F 4 K, S R AR I AR A0 3 348 n ) 40 st
B, FECE 7 RCR T . 8 AR 5 R b e, 3t
NS TSGR BN, R AR 2, S8k
i 2 SRS AR il e RS, Bl
A LA K VRAE R B S EEA S SRR
MG, TEBE R B, PR KR B 5 5, b
IR A TR AR 5 DU ) i S R
AR o I8 YA AT AR S R BT A, Rk
DA AR S, A T 38, 8 o B e o, PR TE A
AR RS e v, TR Rl LAY/ il i 2 S AE
TR 7K B THE R S L e = .

QRSB S0 AR SRR SRR AN 5] 00 65 il 8
JE ARG SR SR} it 9 1 T AR A T 2 AR AR
EFXT GFPAG66 TR U, i 98 1 e AAIR, 459 4
AR, S IR JEHR RSP R E . TR
IR s WL 25 B RSO PRI, R
FI— & E AN 6 ~ 11 MPa.

IR TR 1 Wi s maAR K L R 1R
Wi A8 /N i ROT IR BV e [R) — s P, 1
I3 3 AL R ]t T ARAN (] 7 5, DRI 2 A e 4 o3 2
Fo TEZERNGG , SBEENTBE I 557k
255, FEES B B AR 2B AS A R] o iR SR

SEMASOR X PAG6 45 i TR YA Ak | Bk A B J A
TR . T 2 BRI T | SR fis B JRL A 22
S R A 2

GBI T o AT AR PR LT s ) 452 TR
RN IE D7 i AR . BUBEE J1AR il & ki,
PRE GNP 3 K, TR RIME . — B
TN 140 T,

OPRFEFE S o PR AT 4k SE 4515 HL A kN
PRSI . DR e 758 1k i, X 7™ il J A AT
FOA SR BE 1 A, il 2 T TR, 55 ML
D Sy g sE SR Ik 5, B TR N . TR
T AR DU 3 A AR TR S RS AR . R T —
W R B8 T ST 50% ~ 60%, I £ b A T R E
3 ~7 MPa, M [l sl AR AN F
I SRR AN ST S NN TG R, B 45
Gy T E I S R A N TR A R RN A
a3 AR ™ i, 2R TH TR 2%

ORIy o e B A1 R )
SRR AL EL AR i T AR A/ N O RS T80 T AR
KN, DA RS & i JL AR B 22 R B A 2

85 LR AR, K USRI Y T e 715 7E REHE )
il fy B AT

(3)

P A S R ML B A MR L
B ISR o R A

OURAFEE L BRIR T TS R4, 32 B3 i
T RREM o AN TR B AR, TR R S ey, B R
FEBE S, SR RHE N 85 80 07 K, 43 4548 5 )
Wi, il A P S LR 2R, S LR R A ) b A L
AR, IF FUBHR IR BEAS B 45 . P
O LA, T TS e [ SE K, 25 52 0 i 284 T 1A

QUEGT B o X e S B B A, 5 Y
M 7 it Jo e, T SRS R R A R R A
A A VRS BTSN B A RS
— I E A 40 ~ 80 mm /s,

MR, AR K, A5 W T5
FHCS B AR PR, 1 BTV A COANER i 2 T
Feo

(4) BsHfE]
FEF SRR T2 TP A4S TR 1) R S AR R
s (6] & H RS ] 45

O U] o 502 X HERE R LT B[], 4%
PRI B A TR B RN ] . GFPAG6 it
T Z WK 20 0.28%, TR BE 100 ~ 120 °C, B}
] 4 h, 4+ 2ZJFKZH 0.17%;

QUG AR BT a] o PR S B 3 ) 5 vk ik
A 2P ST, v E R JE SRR e,
SFF B LR s S A Rk B R, IR R R R A
SR e T DA S T2 200 FA A B, N
01T o P A 3 3 V1 I (S A 1 2/ S
i B, N TR IS R, 2 TOL T, 6 ] 1) 4
Koo PRIERRIRRE , il i 2 7= A MR, RGN RR A2
T IAHA] —EE 5~ 15 s, R ] % E N 40
~70 s,

QW HIBF] . Al AIE WI-8 BB R A ) S
RURSOE W 1 S ABEEL TR J P ) 0t 78 1l i B S5
B RV 1) B[], A5 DU AR 5 ) e AR
B, T S AT AT o & EIH ], 25 K i Y
JAAMIAN G .

(5) fit.

TR BN BB S A B AR
SR S

OB E . IWIFRIE AR SRR 3l i 2



ARXMTSR , 45« S BT T 250 e U P A R M S 93

MRS B, R e L B X EEHE R ] ot 1)
RIA] . FRRERE Bt K, B R 4

QA HEE I MBTE AT 90 B g
D7 EECT il BIAT

OfERMLE . B S EZ IR AR i 5 ) — R 5
Rk, B HURHE N A AP . RO B
il — R g 2 i, B ] R
RN

@WiEMRAE . BHE AR 2, SRHE ek
T NI, il i 2 s, JF5 i iR o s L T
SN SRR AL BT, IR AE CR R B JOR b FE B TR
SRS A TR
2.3 AEBEHRAE T E

FEXTUL IR T2 08, 3 S Y T A58
L% 4, R = AN ILIET 8 (& 9, 7= i RHILER 5

F4 PEENEHERIESH

T B8 ESR
BHEINPGE S / C 295 ~ 265
BERHLIRIE / C 85~95
N ABFHERE / C 310 ~320
AR PR / °C 295 ~ 305
F£77 /MPa 9.0~9.5
FEREE A/ (mm-sT) 60 ~ 70
E] /s 5-10
41/ MPa 5~6
PEEE  #E /(mm-s™) 20 ~25
FE] /s 45~ 55
ROV EIE] /s 35~45
JE Ve EIE] /s 55~65
Wik /T 130
JE41 / MPa 10.5~11.0
fEREE  HE /(mm s 60 ~ 70
WHE /MPa 12~18

P8 R AR AR ™ il DG N A AN R SR

P9 B R AP ™ Al DGR B

x5 PEBIZRFMRT

T A/mm B/mm a/(°)
1 32.38 26.08 19°50"
2 32.26 2591 19°56'
3 32.28 25.96 20°14'
4 32.32 26.12 202’
3 4iE

TES T ZBEARE S — DAL B AT 25
CES T2 AT, G 55 AR5 S8 A, N2
5 T B YRR B 2 R R — Y B o AR 7 1A
TR T B, A L I A 5 A e S5 AT 2R
TE o

S % 3 ok
(1] BB AP . e s BRER N R GERYZEEL S T [T]. 42 T (#4

ST ),2010(7):31-35.

Sheng Wei, Fu Chuanfeng. Type and application of the high-speed

railway fastener system[J]. Metal Processing (hot machining),2010

(7):31-35.

21 A7k Je e TR SORE AR T Bk P (0] 1 A B 2010,

28(8):66.

Zheng Ninglai. Application of nylon engineering plastics in high-

speed railway[J]. Foreign Plastics,2010,28(8):66.

[B] AIC, XS, et 45 MM SR 66 75 BRIE 4% 4 v (1 1L

JH 7). P #E57, 2008(5):95-97.

Shi Jianjiang, Deng Kaihuan, Jiang Tingting, et al. Application

of modified polyamide 66 in railway equipment[J]. Railway

Construction, 2008(5):95-97.

(4] JEIPRAE, B, MG . SR 14 e M B Ak b Bt e (0], 2R

FH ,2005(5):62-67.

Zhou Qingfeng, Lu Xuecheng, Wang Peng. High performance

and modification progress of polyamide[J]. Plastics Technology,

2005(5):62—67.
[51 W HAE, B E, skilen, 5 BOELF AN e e 66 A Mk

S5R S YERE (1], AT 4 Tl ,2020,43(1):27-31.

Qu Rihua, Wang Liyan, Zhang Longyun, et al. Structure and

properties of fiberglass-reinforced nylon 66 composites[J]. Synthetic

Fiber Industry,2020,43(1):27-31.

[6] AR . BT RRIE TE 66 S A BRI i K L [0,

SR, 2013,31(6):41-43.

Dai Jiatong. Manufacturing method and comparison of short-glass

fiber-reinforced nylon 66 composite materials[J]. Foreign Plastics,

2013,31(6):41-43.
[7] SB5AE . BB S HOR 5N M. st HUBC O AL,



94

TSR

2021 4%, 47 49 42,55 11 4]

[8]

[9]

[10]

(1]

[12]

2010
Guo Baohua. Polyamide Alloy Technology and Application[M].
Machinery Industry Press,2010.
VLT . LT YRG5 R G W) S A APRRT B 5 B E 5 [D].
Er: MBI, 2017,
Jiang Qingsong. Injection molding and theory study of fiber-
reinforced polymer composites[D]. Nanchang:Nanchang
University,2017.
S B A AR A e e/ BAT ST BRI S RE (D).
TCAESRLN T, 2020,48(7):111-115.
Wu Mingming, Cui Yongsheng, Li Shuangwen, et al. Wear
resistance of nylon / glass fiber composite[J]. Engineering Plastics
Application, 2020,48(7):111-115.
WA MY /N R SR BEET B BT YR e 66 4
FORHEREBSZNE [7]. TAbHAAIHT,2020,7(6):6-9.
Huang Shaojun, Jiang Simei, Liang Xiaoliang, et al. Effect of
glass fiber content on the enhanced properties of the nylon 66
composite[J]. Industrial Technology Innovation, 2020, 7(6):6-9.
A R JE MR P R P N [7]. F 3 T
2016(4):25-29.
Zheng Yingchun. Application of nylon hygroscopic properties in
the production process[J]. Electric Tool,2016(4):25-29.
TWR, R E . R T 2 SR [CL 58 T
JR T ERMES—r 6 FRAG RIS R | PER
iR Pp 2222 AR, 2016:330-336.
Wang Yani, Yang Shaochang. Process analysis and mold design

of nylon injection molding parts[C].18th Annual Meeting of China

[13]

[14]

[15]

[16]

[17]

Association for Science and Technology——6 High-end Forum
for Military-civilian Integration. Academic Department of Chinese
Association of Science and Technology,2016:330-336.
A, BT, BOUR . R YIRRET ik R e e 66 A kA1
BT 2N (1], S AREAH, 2017,34(4):584-590.
Li Wei, Qian Xiuyang, Fei Youqing. Simulation of enhanced
nylon 66 composite[J]. Acta Materiae Compositae Sinica,2017,34
(4):584-590.
WS AT L RHTIE T 1010 FE S shah SR8 I R N 2% (0],
RIETIRMEAR B, 2013(27):87.,
Chen Yongjie, Shi Zhiguo. Analysis of the impact strength of
nylon 1010 injection molding parts[J]. Heilongjiang Science and
Technology Information,2013(27):87.
sk A, B 5E L JE TE 1010 B AL T 2B 0] R Dk,
2006(9):29-32.
Zhang Jiamin, Zhu Yong. Nylon 1010 injection plastics process
design[J]. China Plastics Industry,2006(9):29-32.
EEOC AR R 66 R A T AT (9] TR,
1996,24(2):18-21.
Wang Xuewen, Dong Chun. Discussion on production process of
nylon 66 pipe [J].Engineering plastic applications, 1996,24(2):18—
21.
T, BT R Bl ARk . SRR 66 14 F0 1198 T 2 S Rt Ak i it
DFERRIE (7). HLALEh,2018,42(1):69-72, 149.
Xu Cheng, Cheng Zhihu, Lu Jingui. Study on optimization of
injection parameters of polyamide 66 gear[J].Mechanical Drive,

2018,42(1):69-72,149.



