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Research on Influential Factors of Fiber Orientation Tensor of

Short-Glass Fiber Reinforced Engineering Plastics
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Abstract : Based on Taguchi experimental design method, the L, (5°) orthogonal matrix has been adopted for an
experimental design, a 3-D numerical simulation of the injection molding process of short-glass fiber reinforced PA66
composites has been carried out, and a research on the influence of different process parameters of the injection molding
and interaction coefficients of glass fiber on the orientation tensor of injection molded fibers has been conducted by making
use of Moldflow software. The experimental result shows that the fiber interaction coefficient (C)) has a significant effect on
fiber orientation, with a contribution rate as high as 99.999 994 57%. Within the range of experimental parameters, the
average fiber orientation tensor decreases monotonically as the fiber interaction coefficient (C) increases; while the fiber
orientation tensor is under little influence of five injection molding processing parameters, namely, the mold temperature,
the melt temperature, the injection time, the packing pressure and packing pressure time. Meanwhile, with fiber interaction
coefficients the independent design variables, and by making use of Newton linear difference, a 4 order regression equation
of the fiber orientation tensor of injection molded parts has thus been established. This equation can provide references for
the prediction of the fiber orientation at the principal stress direction of injection-molded parts and the determination and
evaluation of the nature of the intensity enhancement effect.

Keywords : short-glass fiber; fiber orientation tensor; injection molding; Taguchi DOE; numerical simulation;

regression equation

WHBEHEA : 2016-03-29

YEERI . Wik (1992-), J5, MIEERAR N, WiE Tk RAEmi Az, FEZERE5E 5 1 BA AT UG 3 K i
E-mail : hdy85116@126.com

WBEMEE . TRTF (1956-), B, BIEBTA, B8 Tab RA2d, MWt FZNFHUERE 10 s 55,
E-mail : dzp0733@sohu.com


mailto:hdy85116@126.com
mailto:dzp0733@sohu.com

55334 WIk5, &

J Bl 2T 1SR TR ST A I 1] K R R P R S 13

0 35

blE A SRR R H 25840, Dy RE S BT BRIHE |
TRBREROR, 5 EIARER 1 — A L ) i et it , H:
b ) 2 AL HOR B S A H AT 2 A RN —Fh 7
BT B

L Yihse 2 A AL (fiber reinforced polymer, BY
fiber reinforced plastic, FRP ) j&—2S I HGsR 4T 4EA K},
WP RELT A | LT . LY, SIEMEL
WS B R A AR L TIE B S
AR

BAME Y5 i . A4 E AR R AL
LY RAR L DA KR T 22805, e Xl &
PR £ 4 104 5 52 5 Rk 8 5 4 17 %) 4 A B ) o A
AL, AT S A R R ) A ) S,
T W il 5 9 7 2 P RE A R M RED ). K Rk
TAEBE X — ST Tt . ©A MR,
AL E 5 I8 T e R AR EAE R, A e
HANE T LEM B AHEAE . 40 F. P. Bretherton',
R. C. Givler FF"EARFE [BLF AL M A EAER T, 4391
5% T8 G M E R £ 4L Ry s sh AU W 434 s TS, M.
Dinh™ .| F. Folgar 475 & 37 £ 4L 34 58 2R 5 W 21 4 Bt
W TS, BT 4Em A EAEH . 5
BT o S B BRI S, 153 T &R LS A
SCERAEAY, GN M. Vincent S5 i) 525G FIECESAL
ST T SR S th eF 4 L R DL R DR IR S
XV S ] S A AL OS2 5 T, M. PARK S5 SR A
MAAY, JFAS G312 38 Y Folgar-Tucker 15
R, BIE TR A MR R . A, &
T2 A MR o 28 4 B ) A b R R 7 T R A0 5
2. qnp ] iR S PRI e SR S4B ) £ DR SRAE
BAM B L EIR AR 5 sREDPSEIWESE T er 4
W) 593 B o AR e s AR AR SRR ITIN &
FREF LRG58 52 A ARG T 28 R RN AT e B ) BT T
RABEIE s A1 05 05 S D E SUE Y 1 7 o] B oK fE i
SR, MIESRIR ALY G, R4 25
BT ESHOS A B0 43 A 520 5 85T 405 1
BHIE /N X £ HE 38 9 52 5 A BHI PR REFAT T WK
A2,

T T SR AR R £ AR IR ) BB AL, SR
IH PR 2ok A v £ A A BB A3 A, R IS T S AL
B RE LA R £ 43 i 52 5 B S B i Y A
DEEMEMS, BEr, XFEBEEE, K2R
PEAT T R A AL B v BE BRI | L B RE AR A A B
MEE R, (BR 20 7TIRER, FBOZERIAGE

FLSH S B SEBRG B0 5 Bl SR A5 A 1 H 25 2 44 N
ZHAL, 4 3D BT 4 B BB R K R i 4R
PR ARARR, ARSI e S I R R AR
SN 2T 2 345 A A bR B £ 4 B 1) R 2R
17T RENFSE, (HEEAT 5 AT 4 AH AR R BRA
[] T2 2 H0O6) T B3 £ 4 B ) 556 o 14 5 M KA ) T
HIBETE . BRIL, A AL S Y XU E 5 S A 431
4548 CAE $4AR, T Taugchi DOE i )7 242, F)
JH Moldflow B4 T S £F 4E ) 64T 3D £ friAs
L, DFREER AR AR R ECRAS R T2 S 5800 ki 3%
LT3R PAG6 A M AR BB i 21 LR TR ) 5K it 4 5
A, BERAL LR m sk it 9 240, 15 1
FRIB AR (0 21 4 B n) 0 F e R B0 107 1), A2
R SR A SR BRI B, AR AR ) TR
FRERAE—E M IS F5 A

1 SR 4EBY @) 38 i B

ZF A F PR ST A TR, # X R.
S. Bay Fll C. L. Tuck 25 H F£F - i) B S AR RIS R 7
T

TR BT 1G5 PA66 S G h kY, 274t — et
BN E 2 AR A, R AT R R iE p Rt
WAL LR E, AnE 1 R
sinf cos¢
sinfsing

p= ° (1)

cos@

Kb p HELER 7T
R p SRR x, AU A
o p SRR x| B A .

Bl HEREKXE
Fig.1 Fiber orientation vector
X HRIPETHE R PAG6 S G bR, AT LUIZT 4RI
fi] g At i AR 2T AR E) RS . E LRI R i p YK
et AU AE T A J5 ) E B3 O 53R 2T 4k 43 Aii R B
vp), B

a, .= [pp,p-py (p)dp (2)
P

AF: ay,., FE YRR BN 5K



14 72 I 2 DO /A == S

2016 4F

P P P POOPIIASS QL ok IAREFHERT 1]

V(PR oA sREL, TR BLAE0, 50 +de .9,
¢ +doZ AR

23 e AR A B S 1 9 B ) 5 R AS A
2 TR [ 2 ) a R - ThT LA R eg, R
YT — Ty RS s b BRI ), RIZF 4
BIoyAiAe 2 A T 1a), [RGB AL )
AR5 o BRFREFLEALE 3 47 1) b EBC o) i 2 25 ] v 1Y)

Rt AILER 1a]
X, X Xy X,
=== TiHHI Ny /7
=== Tmel| || EXE R
Fiber| | === Rpegad 52)__)( K
-== THAl| || .
X z
0 g 9] 0
| NS S0
Tensor] 1 0 0 12 0 0 730 0
a=| 0 0 0 a={ o 12 o a=| 0 13 0
00 0 o 0 0 0 0 13
a) HUAhEE b)) XUAHER ¢) 3D B

B2 HFEREKE

Fig. 2 Fiber orientation tensor
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Table 3 Variance analysis of the influence of various factors

on the fiber orientation tensor
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