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OPTIMIZATION OF THE STRUCTURE ANDFORMING
PROCESS PARAMETERS OF THE MIDDLE PROTECTION

PLATE UNDER THE REAR SEAT OF AUTOMOBILE

ABSTRACT

With the rapid development of the automobile industry, the problem
of energy consumption and automobile exhaust pollution has become an
urgent problem to be solved. In the case of the bottleneck of the research
of new energy vehicle battery technology and engine fuel technology, in
order to improve the power of the vehicle, reduce fuel consumption and
vehicle exhaust emissions pollution, the use of lightweight structure and
lightweight material technology to study the various components of the
vehicle, in order to achieve the purpose of reducing the weight of the
vehicle. Replacing metal parts with plastic parts has become the main
way to achieve lightweight, CAE technology to simulate the process of
injection molding of parts as a guide, by improving the structure of the
mold and parts and the process parameters of injection molding to reduce
the defects such as warping and volume shrinkage produced during the
molding of parts, improve the quality of product injection molding.

The main contents of this dissertation are as follows:

(1) In this dissertation, the car rear seat lower casing center plate
was taken as the research object, the penalty function method was used to
carry out structural lightweight design of the car rear seat lower casing
center plate injection molding mold was designed and heat transfer
analysis was carried out. BP neural network and whale algorithm were

used to optimize the injection molding process parameters of the car rear
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seat lower casing center plate, and the best injection molding process
parameter combination is obtained.

(2) Designed an injection molding mold system for the lower
middle guard plate of the rear seat of the car. Based on the structural
characteristics of the lower middle guard plate of the rear seat of the car,
the concave mold, convex mold, core pulling mechanism, and ejection
mechanism of the injection molding mold were designed. The optimal
gate scheme was determined as the first gate on the side of the guard plate.
The pouring system during the injection molding process of the lower
middle guard plate of the rear seat of the car was designed, and the
assembly diagram of the injection molding mold for the lower middle
guard plate of the rear seat of the car was drawn.

(3) The heat transfer analysis of the injection molding die for the
middle protection plate under the rear seat of an automobile was carried
out by using the theory of thermodynamics. Through the study of the heat
transfer between plastic melt, mold and cooling system, the theoretical
calculation formula of the cooling time of the rear seat lower casing was
derived, and the thermal analysis of the mold was carried out by ANSYS
software.

(4) The influence degree of process parameters on the evaluation
index was determined. Mold temperature, melt temperature, holding
pressure, holding time and cooling time injection molding process
parameters were selected as test factors, and volume shrinkage rate and
warpage amount were taken as evaluation indexes. The interaction effect
between each factor and the influence degree of each factor on the
evaluation index were obtained by combining the analysis of variance,
pareto graph, main effect graph and interaction effect graph.

(5) The injection molding process parameters of car rear seat lower
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girth were optimized. A BP neural network with process parameters as
input and evaluation index as output was built by MATLAB. The weight
and threshold of the neural network structure were optimized by whale
algorithm, and a WOA-BP neural network with higher prediction
accuracy was established. The optimal combination of process parameters
was predicted by this model and verified by simulation.

KEY WORDS : Rear seat guard, Structure optimization, Penalty
function method, Mold design, BP neural network, Whale algorithm,

Injection molding parameters.
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XA R G M REAT AL i, RIE LA R AR BT AR L 13 28 T AR
TP IR e A A ARG 2 R AR L (AR A AR G AT W ST, R i T
SEIPE BRI O 2 R R, W TR TS B RS
izt £ LN BP A 22 X SRR 2 S s 1 T P P ARG S R TSR
e, SR 2R R

91 BEEMEE DR REE R EOR R R S AT TR S i
T SEBUR EALBOR B AR AN E A AT FTBUIR, BLR B 7 it v 28 R o R ) R
Wi R ZR ATV, RAT T BN AT T 228 A 5%

55 2 Bz HIRR T pR B R AR Ja R T B AR S M AT AR AL B I T
FOFSHAE et 28 &, RGO S b B 2RI € i R R 2 L, B
AR B AT RS BB R O 20 ok A, i o et /MR D H s R B8 i LA A
i Matlab BAFBEAT KE , ARIEAT A0 25 R R BEAT — AR, IR R ANSYS
BAT XS F R 52 0 HT

5 3 mAEEMIR IR R AR AR B R B R,
Moldflow BRI FREATHE D 734, R EAERIbE DAL E IR RO I RS, IR

7



TR R A 18 5

YEIE e AR B PP P AR A5 AR A s T R T L PR 2 R A L g [ A ks
HURIATTR LA, 2ei) 728 Jm e T B o B i) — 41

55 4 BE BN R HER T AR A AR A AR IR R U AT T, o T RA
FEVE SR SR I A P AR 34, T 9T RGP B PR P AR R AT
E8 A A SR, AR AT S B R RE AR L (AR AR Y, S PR
A I TR IR B (74 AR TR, MIRT ANSY'S B RS B3t AT 34 0 A

55 5 B EVRG S ek N Fl b B R TSNP R AR, SRR T
HEAL BB, 12 Moldflow BPFRAGRA Ja Ha kT Bl PR 7R 9 28 pfe 2
IR, O B EAIE HEAT 7 22 00T . Pareto 73 B M AE ELAK R AN 32 R 73 #r
LR e i B S J A 7

55 6 FEAIH] BP fifi e X 2 A AU 15 iy 70 A 1 R R R E R L2 24
SR fabR 2 B AR, G e SR AL BP AP Mg R ROBUE AT R (B,
7. WOA-BP #1245 R 20 i Jas e 1 [ Fp 3P O 2 R 2 2 80 AT e
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228 RERENTEFPREIE R

JERAE VR B S P B 2 . SO R E BB, 2RI R E
Ve ATEEME . A A E R AT R R R R B AR . L, R RS
HIZE BB 2 B AR Z W TN DAV AR AR 1) SRV AR5 A2 Z2 A 1) 22 A At ATy
SEVERTRTSE S, @ T A R DUA B R R A . AT
JEARG T R R AR B A A AT BT, CECRUE SR BE M [RIB, 38 FHBUBRAR A 75 20 4544
BEAT AL BT, DA B A H AR

2.1 SR R AR T B PP AR

YRR 5 A R R b — M e R AR R, TR N FasE IR HELE,
P OR47 i PR afe 25 Y 52 2400 e S R FR IS (0040 26 A1 bt r P ARG 5 i el vy i R MR
JEE B B B e 1 TR o 1 o 5 AR AR 5 & bl T L By, AP
i E R LA, X FRARERE. AL S AR TSR RE R — s s,
TR R, FEORUE RS [ R R AR AR ORACE S5 IR B A R, 2
RHEF REWS 206 5 4 (R RlE 1 St OR - DAMROYCRIE 3 e B I sl & 1 5 3

XV AR T B P RS A BT, B ORAIE 5 B2 S R AT RE R BRI
PRROSTE, [R5 18 B e i B A A () R 32, P AR TR R RO /5 0
7R e PRI et REEAN G IS 2 e R AL SRR A B, 5L
VIR B3 HR = AR AL R 1, a0 2-1 B, AR 0 S AR S5 44 STy 238 X
963mm, N I {EF XA SARGEREAT AL, BT s A R 10 2 % s ) F LR
I # S — L8 B R 2 IR

(a)



8 W YN R R VAT

(b)
Bl 2-1 BRI Jm A B g B A A

22 RERERTEPIFREMHIRE

N T ENLIRA e AR B R PR A DL AR, R 2 A DA R A 8
AR AR DL AR R SRR S5 AR B AR S R AT T
B SR BT AR B AT H AR R KL AR R K S 80 A AR 45 i s B A
ZURGRAT, IR 5 R T Bl iR as A AR

221 &HETE

AT, TR R A E AR OB — 2, SRS HOR AN LS
RETHERIPEA — 2 HIRER . 7RSI BT OB AR RS, 75 S0 E BT AR R
SOMARESE, GRBUEWARE BRI S M N it A2 &, Gt AN B B S A I L
D BT AR BN SR SR SRR M RN SR TR BRSO ARG B

InIEl 2-2 DR Ja A N Bl OB R 4RI, SRS S IR AR
KA IG5 ER T F TR R K AR RS AR L, R R AR A RS AN 5
JE AR S SRR PR RS RN R E 1Y), AN AT DR e AR Bt AT AL et
X2 i R B PR P A I A e B0 e A B AR A A8 RS BEAT et R 4
FE) RSB0 S P 5 T 96 8 X AR BE X2 D5 e i 98 2 X3 N v i) 9 i e
al MYEEE X4, JERE X5, Hrp X1 30 g M ) 58 2R, X2 AR o g
TIMH K, X3 AR GHE T L4 f LS RN A AR 3h, X4 AR ae 7
L7 F1 L8 LB E T3, al MARMLIRE T L1 A Lo £k BLiess ML, X5 Ad

RIERE . B E R (2-1).
X= (X1X2X3X4al X5) (2-1)
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963

45
—-h-'—-—-

238

% 7
e N

X1

L3

B 2-2 R4 e BBl R a4 P
2.2.2 B¥RERE

AT FRRIRZE G FERE R B T P AR R I A T8, 35 B R — AN HOE Rk
IR VAR B 5 A B 18] ) 96 2R, 12 BCE AL AR, il 8 2 /b U
KA B R AL ¥ AR BB SH0IR4J5 PR A B A iR SS 8 ARAL, TELRIE
T A LR AR SRR B IE L, Rl et AR R F o PRIk, R4
M B S /ME S H AR BRI T H VR R G AR B AR S R AR AL I B b e
N (2-2),

F(x)=p, [963(238 +x;)—x,x, +(x; —x,cos0)(x, — x,cosa) + (2x, + x;)Xx, ]x5 (2-2)

Arft, pp—PP ATRHIEE (glom?), HALHH A 0.91 x 1073,
1— N7 IUTTH %6 B2 (mm);
o— N T 77 MK JE (mm);
3— LA B8 B (mm);
4" TA) R} 98 5 (mm);
o— 1 BRI R (°)5
s HUEJE (mm).

223 AREH

YR FAE I AR AR A RE 21 OR), BT iE RS 20 AR RO AR v 28K, 15t
AR B U Z50 A (1) R LA 2% 12 DA S RO T v s 1 AL ¥ ) m DA BRR i) ) J e 24
W, MRS PRRE R EIR, VRS AR T Bl 3P R A 1 RSP 2R AR =K
(2-3)s
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2,(x)=80—-x,<0

g,(x)=460-x,<0

Stig;(x)=20-x,<0 (2-3)
g,(x)=40-x,<0

g:(x)=a—-90°<0

PEREL) AR TR 2 TARPERE M L ARG, RS GB15083—2019
] Xt S DA IE St 2 SR04, oy 2 i Jag e T ] P 7 AR Ak B — 4 384
KNP 20 F5 1977, BIHCKR/N A 146N, J7RATEE SR N, AR Z
SRS R . PR A AR B R AR I S 98 R I 3 (2-4) T

O = CtEZ (2-4)

R, C—HEFR R, HBUE N 0.0611, PP M RHGYEHZS #h5R ) N[o] =
40MPa, 3% E R N (2-5).

o, <lo] (2-5)

max

U2 SR BRI R (3 A R A R (2-6).

g,(x) =0, —[o]<0 (2-6)

2.2.4 ik iREy

ARSI AHA B G ek B R PR g A AT Ak, DL 2.2.2 T (2-2) iR
P JG e fe T Bl R AR AL B AR R E, 2.2.3 T ER2-3) A (2-6) 8 R
SR SRR B L AR AR P P AE ST bR BRI AT SR AR . ST H VR ZE S
fo5 N B R A AR S A A B R S R (2-7)
4 963 (238 + x,) + (x, cos a1)? -

F(x)=9.1x10"
(x;, +x,)x,cos al+(2x, + x;)x,

g,(x)=80—-x,<0

g,(x)=460 —x, <0

g,(x)=20-x,<0 (2-7)

g,(x)=40-x,<0

g(x)=0-90°<0

g.(x)=C F2 -40<0

Xs
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TG0 R BRAER LIRS SN H bn R B, Sl 36 i s 4 R AR B AT 184
R JEa I 20 R ARAL 1r] U A N TE 2R I LA IR R, 2% R A R4 (1 RS, AT
ISR H b bR K R 2 AR EAT BEHLIZ 2003, SRS A RE T, 325 0/ N 1 T
(K A5 (AL RE T 2R 2 P 2030 2 I I SRR A AR o0 B ) JE L AR
ME, DA B JE i R AR AR T T R 02 B A A A L (2-8) .

minF'(x)
s2.2(x)<0 (2-8)

F(x,r)=F(x)— FZ‘T‘_IL
J= é{‘

J

Aih, r—ETRT, HHEAT R, KL LR
LB, R R AR AT, IR SR X .
1571 B MO HO AL B SR AR AT 1) 23 s

Fria

@AMGS, ESAT.
R REAN G

l-— k=k+]

FETER SR L R AT
k)

() 0% (k=10 52

05

2% (-1 =X (k)
r=C*r

& RHIER

it ME
%=% (k)

B 2-3 153 R B L DA R AR ]

2.3 AEREEATE PP REMNICEEKRE

M FH 1 R i i ST 7R S e T B R AR S A AR T I, X A TR SR
[N e RS e AV VI =P S3  he ot e Y iR AT e B AN S | PN R RN 5 B
AMSCSIORE P o W96 26 A1 (1 14 B 2 7™ SR i B SL A AU S R RGeS
RIS BRE W B/ MBI AL ST AR AL S R

13
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2.3.1 HRBANIA

BETRIATT 6 R PR 328 2 B M B0 PR T SR A5 R AL SO 5 126 B o 225 f2 2
WA, JREAEIL B L A4 G 6 G B, 8 A f i T oK 5 0 eR 28 AR, AN
AT 15T pR BOE R IEAR, VR S R R T [ R AR B B B 4G SN
XO=[X; X2 X3 X4 al X5]T=[100 480 30 60 60° 4]".

232 fESEFVIME

TG0 N 7R 9 A B A TN 5 b R BRI S8, B ™ ELR I 21 5900
RIEE R T T K PR IAS R, (643 HAE 15 i A Al 21 SO RE
F s ASHIF SRR SRR 5 et T P A e AR 2 (SR e o e B 4547 1A
T, 2SBOSNERETLRFARERAEEROR, M Fk I BUE RS E .
X A5 5T A A B R A SR e e WIME N 1, I8 ISR 45 R B IME
HIRVN, nr DLl 256 2 FORE E, AR T AME TR 258~ v 2-9).

' = on) (2-9)

zm 1

g, (x")

233 GEREARE

TS0 N 72 B B A AT AN I o8, 38 T 246 ek 2R 50 A ) 4 5 PR 1R AR A
HARUEE A IR 0 s, D, 48R ECN[0 1IX RN NI — AN 4R
KB 22 R BIE R ST A I AT R o 24 SR SR A R AR AR BE B/ A ek 2R
B AG A I A T 48 AS B8, W LA A BT T R aR KN |), Uk
AT SBCEE FEE 25002 o K 11 4 3 2 5 M) 2 A 4 8 11 TR T A el A BE AR, S5 240 B A ) 4
T 2B R N, IR SRV A SRR B2, (H ] BE 5 B IR ARI 12 Hh 0 20 SR 2 AR 1Y)
HRAFRFEROR . AT AR AP & 0 R i /N :0(2-10) K THE

rf=cr'(k=12,..n) (2-10)

A, T4 R L A SCHUE IR AR 2L c=0.5,
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2.3.4 e & H

W Rk A 2-1D) I (2-12) .

F(x*(rh),r') - Fe* ('), r'

F(x*(rk—l )’rk—l) ¢ (2-11)

— 1

e () =x x| < &, (2-12)

3 (2-11) IR 5 k RIS k-1 YA o B0E BE TR AR AL AR /N
PRE QSR R AU . 30 (2-12) o5 k RIS k-1 YRI5 pR B 224
ey, BITCLIH H b ok B s U IR A IR H A s B . O 1 PRIESRR RES AR
BRI 18] SR e e, SR AR I IR A e R B ANREIL /N, 7% )5 e
N B AR A R B A R A ORI 104

235 RILER

T g F AR T R BOEFEE . IFAE Matlab B 4T . BEISART, WEW
46 i X=[100 480 30 60 60° 417, 4Eik FE ¢ 7 0.5, WA H 104, EHET
N, KBS EUE AN B R AT R AR, 13 B0 45 R A FE Y X=[125 516.6475
26.9107 42.5904 22.39° 1.91]7, K 7RIV R &, K9 REZ % EN 2.5mm,
H HA SR SRR ¥y X=[125 516 27 42 22.5° 2.5]7, 4 HREE A 628.6g,
AL ZRIEF] 13.9%.

M5 RS S HUE UG @S2 B 8 a0 B BT 7R o ZE4 BB JE Bl 142 B 22 3 5ORN
LN EDERCa LTy o o4 W V7 s S AN RN T v 92 I e o ) G i
I HAKTT A, R im NI o 2R 2R 5 R T B 3 A i 2 ]
an 2-4 I 2-5 s, 4R EINIE 2-6 FR .

— 1 /A
|

@Im

i
L}

P 2-4 J70 Ja AR Bl g AR AR L T
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LRUTRRE R 22 A S

e
L
| I
i
L ;
.‘I
B 2-5 VRZE 5 R T T A AR 2R A 1 ]
189 40 166 02 23 403 "
[ [ 0% 0 ]
g = & Q = v =
@ H;U l = —1 W - N qﬁl =
0 20 LE] | =g I =
0 NE
. O 3
s | [ ] a7
0 & - : 0]=
{ O =
o 7 [22]
2L1_] 94 102 | 236 +02
59 105 Ha&]

500 +10

B 2-6 77 Jm HEAR T B AR A BB 4k I
B 2-4 A& 2-5 997 JE PEAR N Bl R AR A () =4I, ARIEITA R R T
B g AR R 2o 1 ) 4R A0 B 2-6 P, IR YRR FRARTEAR B RS AN 22
CARIAL A 7

24 REREFTNETIFRGENZEDH

XA e N I iR as i T A oA, SeIl T R EE NN, N T
FORTEAL J5 S M i) AT SEVEAT 22 4k, SR ANSYS B X974 i A 1 Bl A 47 R
SRIBHATER 1 b e KRR R T R RO G N B ANSYS H, BEEA
BN pp MR, 8 LSRR RARA L, XA HEAT AR 7, A RN BB
N 2.5mme. FERRY B RTHEDN 146N 177, DY [F % Ab A0 T R #1195 [ 210K,
SRAR T2 5 JRE e T R OB AL S 2 B A ] 2-7 B
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(e 2l e )

Hpf :mm
0.27363 it X
0.24322
0.21282
0.18242
0.15202
0.12161
0.091209
0.060806
0.030403

0 e/

B 2-7 R4 A RN BRI RS =
B 2-7 flos, w5 b VR R R T R R AR I, A Ry
AERR R RE], DA BBV, RRELEN 0.27363mm, A ERUN,
Ub, PRARJE 7R A B 4 AR A A A K

2.5 KB/

ARFEFENRGEJG A N B R4 iR A MR T AR A BT, B TR A S
fo5 Bl PP AR AR AR R o AR AR S BRI 5 SR B (A 5 A AT 1T, TR 4P AR
ZER R B R B ARAL IR R, LAVR 45 P T ] h A o R dee M Dy H R R
B, T8I SR L HORI RS R AL T RSF S BRI (R ) iR O R BAR
T 5 1 S B0 R AR I 5 N LR 5, 4P =N AR R A, #E R
75 R T Bl R PR A R AR A A T R OE B Y, 18 ] Matlab SRR HEAT 3R
filt, FIFIRACS (2 BRI AT AR, R FH #  R R JS FVR 2 05 ey
N ER P ARAE B AT AT, A5 AL S IR T R R, R 730g
I E] 628.6g, ALRFRIEH] 13.9%.
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%38 NERERTETPREASET

28 AN B GE BIEPE IR i R 1 27 3, B IR RIS T Y
JEARREN B s A B B Jes b, 225 v A AL BT /5 AR o 7 2 s Y
LR, AR AT R ) RS AT RS TR AR R R e PR B A PR AR R
LK MPRIANSRAL RENS AR i R I A A 30, S vt ) R B B A REDSL. Dy
N UG RER Yo RitlRi == withy & I >0 PRREY EYZ Y il M & Al R AL U e Y ey ]

HA AT it
3.1 AEREFTEPIFREEMRHEE

PR AR T TR PR AR T AR e ) Rl R S A I A DR

R (¥ 9 o ABLEL TR i T A9 06 39 BT 7 i 2 i R 1) o A AR K R

SRR L TR s R T 2 AT AE =B, Rl A R L AR s R R PR T A
AR, PIOE I P v T RELRE P2 oK 5 I 2B AT DG AL B M i $2 e R e o 5
PR L S AR i A ] ) PR L, AL TR s R T 52 B AN R PR S 1T
EAFEL SREEMBHREA R B =R TR R A R AT, S EUE
A LA P R R Ok 2B BRI ANAR TR , 38 38 336 H AT T P X ANRE A D9 B L X 4
Bl EEE A R, SR N AW R IR E KL, Ty 1 ORR RS 8 PR L
o REAFRCR, G S IERELF A RHE VR AR AR BT A 3 55e,
TEPEPUR TR IE AR RE 6 3 iR A HL (V048 FH A7 i o D 17 Ba IO JEL 11 3 1) R AR AT 1]
o LA AT B B Al i B9,

X TR R R A EE G SRR E | TR T . 3 B TN A A%
Fettk, HZZ P A RHRE . A SCRA PP A RME NI 5 ek B 47 R
PR AR, ARYE PP SRR, MR EOR RGBS PR R — e RN
M J et PR R PR 160610, ATt e A0S AR AN (A1 D P20, L YA
28-34HRCI®Y, fFE 5] BN TIERERSS, WIVESS . Pidulthom, ISRk
A3, EHTERRABE . WA BYAR RS, FE0 587 b AR A
FERIZER, P20 AT R4 Ja Ha A Bl rh 7 i 28 e R A L A B PR R R
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32 AERERTEDIPRIER R IR

GEIE R G0 TR il i R L R AR 2B Ui A B Rl (i AR 458, T
ZENLIE IR R A I st = PEVE RS ERUE S, 2 itiE R AR
AN e, Gl I TR A A 73, AR TR R . BRI RS
oXof A2 R B e R o A A AR RO, 0 GEE R G BT S A E IR 2
RLROALE . B IR, HJouEe N RS 3T U5, Sa Xt o iiE BT
BErHLe-661, PEvE ARG A BTt S 6771,

(1) fafbbIE RGNS, B RERE, R4 R,

(2) PRUEZERUE ARSI TE, DA LI A

(3) REWGSCILSSIIATE R, 8k o X FE SHOAN Y &) 2 8074 PR A 1 B R 9
AR 2R RS R H IR e

321 EBOMBERHEET

BEME NP RGP I BG — BORIE, R R A i, BB
T E B R R B I . SRR A R AR, 58 TR L R 4 it 2 T R
BB SR, R m BRI R, MRS A R B fS, R RIS
AL, 8 AR b B SRR [l 2R IE RS, B EITRAR . RSP ALEA
S 7 A I PR ) R R AR DR RIS o 5% A 3 T 5 o AR A 7 A L Y
s P PRI B 7 [ AR S BEL A7, AT S 0 0 S R Ak R 3 TR PR R, 8 ] 3 2l Y
Jof B2 BT E A 27 RS AR A A e R R R, IR B R AN
WhNe T IVNRBIE ST, SREIBRHE AT R, B E R R B R
FRALAN Gy F B R SR AR o RS R S, E 8 R Y s o [ A0 e S
TSRS AE B AL R W, T ReBe I IRIZE, AT SR il R b B B DAL, i
B AE S AN A S RSP o S PR be H RE i D 4a L. SRk,
WAEEIR R AR AR S, B R Y B ) T 678,

(1) BEHIBAR

PSR b, B8 E TR BB RE A A BORMA R I Ze U 0 L il 2R 2 W
B ULRAE PR R . B8 I TRIR 75 B 45 A Il (0 45 A4 R sORISE L R i S 78 75 SR AT
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LRUTAR R 2L 2 A

R, G R IR AT RE AR e rp 2 2) DU R 7e 31, 8 e 2
BHE A TSI R 7 A 2 1 I A sl 22 5, D IR (7 A, 3R
i A3 2l PR ) o B 79820 97 S PR L P P AR 2 R A R AR SR R
BERZ I

(2) REAL BT

iz ] Moldflow - #k filHE 28I (e 8 LA, 1B 3658 AL BAF N 70 e
B, SR AN B E N 1L 2 F1 3 A Be BT A K 3-1, =MEH
A BRI At DL, 35t i 70 i sh B A AR K3t 7, B e fioe 1 st LT
fr. B 1 G HIRBEL ) FEZ AR N o, 2 SEHA 3 B H AR AN
BH 7y 3= B AR PR P T], IXPARGE 1A 5 8 R IR AR R, O R i
AL NS

RBnETS
=1000

1 Geiiah e A 2 Heliiah e

RAE e
=1.000

R

3B AN
K 3-1 el A E i 4 R
RN =M R RER AN E )R, KA ATe+ R S+ il 20 e 21347 7
SRR, RN 3-20 3-3 A1 3-4, =FRAS[ESE D B0 N 2 5 ih B AA
Rl = .
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o, FrEgEl RERE
BT =1.000 B = 33.020]
[mm] (%

01430 2485

B 3-2 1 8 I AR TR S AR AR 4 3 =

T, RS {AEMRE
EEBIEF = 1.000 A8 = 31.96[5]
[mm] (%]

I4.440 IG_BZ‘I
¥

33m 5208

3495

1781

0.1883 0.0679

B 3-3 2 B M50 AR T AR AR I i 2 = ]

=, EREREN bR
ELAIET = 1.000 Al = 31.86[5]
[mm] [%]

4.853

'4-544 I5.43 8
1 (0

3.267

1682

0.0972

P 3-4 3 352 11160 AR T B AR AR A 2 =
M 3-20 3-3. 3-4 WIAN, 1B VAL BT R h 2R 7 B AN AR U 4 2 0 il
1.420mm 1 5.427%, 2 H& FALE T R0 AR T8 8 AR 46 %2 73 791 O 4.440mm
A6.921%, 3 B2 E T % i 22 T B AR R G 2270 73 9 4.544mm 1 6.438%,
LG, WEFE 1 BEOIA BAE VR S5 HERE T ] b B i 2R R AU R e T 2R

322 FREMREXIT

LURTE AN 73 SUE A2 BT RGN 2 EAL AR o), LA & Bk R beE
RGIUFIR, T8 5 w0 BRI A AR S R i I (03 2R PR o o U 1 £
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FS TR B R A 7 R ) B, S VAT I AN S R AR 1) R 4 R R i
PR, BRI R IR B B8], JiE MBI IR G Y . HE . BREAN
U A, 8% K R 30 77458 5% fe /N 2l P 00 1) [ AT

T A RS 8 BT SRR 288 7= oot P i o B JE DA R B L 5 1)
JUTSH, SHFRsitEZ M5Bkl R AR AR i, IR i ki
71 REIH AL i R T 5 RSO AR (YA B R T B AL I B8 I B A AR R
SPIFIR EAT THEET, ansX(3-1).

q% (3-1)
AA, g BRI BNE FE (cm?/s);
V—52 LR R4 (cm?) s
t—yF S R (s)
LR AR AR [ b R B A (3-2)
m st _
q_3n+1(2KL) g (3-2)
A, —FEr WEEEK L B E R
—IRMEAR I EN » s/cm?),
n—sNFa 5L, WAKIAEA A B 4E 5.
EREET, R ETYIE R N(3-3).
_ Apr% i
Y=kl (3-3)
$(3-3)m AR 3B-2)H, BIAA(3B-4).
_ nr ﬂ% 3_, N, )
T AR TS -4

HWiME BLAT d=2r, AJA3mils BT iR AU E3-5).

d=s|8,[46n+D) (3-5)
Ty n

FIH UG #CAF ) 2 A 58 2 00 575 4 I HEfa T Bl AR 40 0 28 1 i AR FRR
685333.0903mm?, pp M EHKVFHBIVIR /175 1200(/s), inshiE%ih 0.3458, @it
RG-5)HHEE FRIE NN 14mm, FRIEHNEA 16mm, 22 HiEHNEN
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12mm, 1 EAA D=4 mm.

W V320 G BER R T AR AP B AR A 5N B Moldflow H RIS AMEE RIS, X s 7Y
S e PR AR B — B VR S R T A RO . BRI R A
B4R, LU E SUSRA T S R R, BT AR RN 3-5 BT IR 4 G EER T
B RO R G

K 3-5 VR JE R T PR E R 4
K 3-5 fran, IR G EE T FE AR P RO B — R i B eV R G, ERESR
HETERIE, HARREN 1emm, 70iExRHREEERE, KRBENEREN
12mm, /i N4 E DY 4mm.

33 REREFTERIPRIERRE RS

TE R AL R R AR St e TSR (T A R 8 ALl o THIASE- 55 Bl R ) PF ) P 2 T A
Bt RPROERG™ s AR IZAR, (A 5 a7 il B AN R T AR IR 15, ORI A
HFRIMRIEAR, AR A R G EL R R e Jaa e 1 [ PP P A ) R o e AR
HHGIa, MBS ARG, RGBT, RIBE R psEson, 45
ER AR, RHE R RE N BB R RS, TSR MR AR 1 2 1]
PR o B MR 2 3 v 0 A PR i R A BB R R AR TR S R A T
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Mis#1 OLHD iR 3%t R R EHIE

A(°C) B(°C)  C(MPa) D(s) E(s) Y1(mm) Y2(%)
1 75.5 239 40 12.78 19.62 1.753 6.270
2 62.75 217 20 15.11 14.38 1.860 5.456
3 35 246 80 15.75 5 0.9377 6.302
4 77 212 82 17.24 10.62 1.148 5.342
5 53 200 42 11.08 9.31 1.845 5.174
6 51.5 274 91 18.51 17 0.9533 7.676
7 245 256 26 491 15.69 2.423 6.912
8 71 242 63 4.28 11.56 2.502 6.699
9 67.25 211 41 19.15 8.38 1.522 5.072
10 68.75 218 45 4.7 5.94 2.496 6.225
11 74 216 29 6.61 16.06 2.667 6.124
12 61.25 254 49 9.8 5.38 2.136 6.635
13 68 252 100 8.74 12.69 2.153 6.608
14 25.25 266 73 13.41 18.12 1.223 5.992
15 40.25 215 98 12.14 7.81 0.8667 5.263
16 63.5 253 34 4.06 17.75 2.175 7.023
17 54.5 210 94 10.65 14.94 1.091 5.382
18 39.5 227 92 4.49 11.19 3.012 6.203
19 29.75 263 44 18.3 6.88 1.189 6.273
20 71.75 238 55 18.72 14.19 1.285 6.236
21 44.75 264 70 3 9.69 2.685 7.192
22 30.5 206 66 9.16 12.5 1.342 5.276
23 35.75 276 61 10.44 7.06 1.775 7.356
24 72.5 278 71 7.46 9.12 2.294 7.987
25 23 248 37 17.03 18.5 1.227 6.330
26 41 272 51 18.94 14.75 1.149 7.208
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