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Abstract

With the development of science and technology, people’requirements for the
appearance of producter is stricter and stricter,and flash special effect color product more and
more be commended. The traditional processing program is to use spray technology, but
spraying process, one the on hand, process complex high production costs, and spraying
process easily produce environmental pollution. So adding metal in the plastics substrate
pigments to injection molding, can increase the blending of parts gloss and flash effect,
effectively reduce the production cost, improve market competitiveness.

In this paper, high flash aluminum and ABS resin blend is the research object. By
using experiment and simulation technology, to explore the process parameters influence on
the mechanical properties of blends of samples and how to conduct research to improve the
weld line.The article involves the following areas: V

Firstly, this article describes the blend of engineering materials at home and abroad on
the theory and injection molding equipment, and in accordance with the use of blending
theory to define the extrusion process of the blends for extrusion granulation. For preparation
of blend injection, and the orthogonal experimental design method is used to deeply studied
different blend percentage content and the process parameters on the influence degree of the
comprehensive mechanical properties,such as tensile properties , impact resistance and
surface hardness of the samples. Comprehensive analysis of orthogonal test method is used
for analyzing the mechanical properties of the various quality indicators, to obtain the
optimal parameter which take into account the best technology parameter combination of
each target, and further verify the poptimal paramete.

Secondly,taking the rapid heat cycle molding as basic of theoy, improve weld line of
blends parts by using localized heating technology of die cavety. The mold structure is given
to add heating and thermocouple temperature control system in the fixed mould plate.At first,
the pure ABS resin is chosen to carry on the localized heating experiment and explore the improving
function of weld line by using local heating technology, then select blends to carry on experiment,to
research the influence of the blend weld on the surface of the workpiece in different cavity heating
temperature, melt temperature and the percentage formula. And compared with the ordinary injection
molding,pointed out the advantage of local heating technology molding.

I



Abstract

Thirdly,according to sequntial injection molding theory, establishes the cars' hinder
bumpers three-dimensional modelling of car's bumpers, and use CAE saftware to simulate
the injecting with 3 gates. Studies the influence to the temperature of the melt striker,
viscosity and flow velocity, injection pressure, and the position of weld line in different
valve gate open time, to realize the weld line position is dynamic controled, and make the
weld line in appearance is not obvious position or direct eliminating weld line, improving
the quality of injection products purpose.There is the certain reference significance and
application value.for actual production of products designed.

Keywords: Blend injection; Mechanical property;Weld line; Localized heating

technology;Sequential injection molding
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R R ARLER, REVAERN¥E-REESEM EH—HER,
R FHRAESEPESEEN AR, FMUENSRESWHMAEZ IR
A, MEBFHIRMESTEFIMX, REMIELETERENERANNER,
RIEHRERER, SRR, S EMANLKEE, EYk2BRENE DT
Wit—SHER. AN, EEWEREESNAR, HIERREEERNE R EE
BB TR, BITHEEYH AT, AROVEBEXEE, TEAEY
KHERE/D, BHEWH S MERTTHEMEM,

Bk, BFSESERNEW, BREFHREIEFRIFMN—IE,
Bk, BRASMEFES, AR TESENYEER, LK, FHNKREFHE
AR, BFHPENERSEFORRNAREY], RAERHERN—S0NE. 8=,
HETBEERENEFREOTR, FRELHNFIRSRIGEFE, FETHRE
BERBHE, HEKBERE.

Bal, AFHFHIESRNERANRLRTEE = H: BANE. Hb@Fs
Rk HANMLRERE, BUNEE. XTYBESENEIHE=FH: KBIE
FRE; BREIESR HHUBRREE.

2.3. 3 BRI IR

Pk IEE W RS H F B R E S, RSB NAREY
HEERRRA T H— 51k, FRARSEK, RIEETE. 2E. CROAKES
REEFINLL. BANREERRER, —HEBFRHEE, BHA—HREHAE
BT HBE, FRRTZHRENEHEE. SHERNMRRHE, BEREER
BYMBR. B 1953 EYEREEFITRANTRZE, BERELSFEFHR
B EBRIER, FERUHTTBE. BERIELHERBRN:

a K, HFELMARASE,

b.RB R ER

cEHRE X, ZHELAEK;

dRARTESE: RBELHSD;

e ENH 2R
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$-% HAk45 ABS £HREBILHEL

f.HLEIZZ), SBAT AR L.
YIRSk 2 FE Y g B B R YR E R P AT R SRR, R B T AER
B YPRHEESR A 5 113 Py BE (a) B P 32 By it R FE RS
2.3. 4 KIAFHTURFFIFHI RS
R 2-1 XUBHHFF LS
Table 2-1 Twin-screw extruder parameters
#HIRE ('C)
R SR =R B RR OB Mk BTHE UHRE
170 210 230 230 230 230 190 70 r/min 100 r/min

- .
- ;;m:y,(» Y Ly Ao

-“.‘ ‘4, g ." -
Ryt Ml s & : i | [

a) Hriidl b) #HlE
P 2-1 HFriiplgm

Fig.2-1 The extruder structure

4 XEFBRBERIE
2.4.1 FRFER

HEMR A RARE BRI RS, BRI AEBLAE S MANLE A, RS
RIS E A INAT, YRERL. SBATHEHE Dk MRS, WRERFMERT, B
FIRHE AT AIE IR SE, HEER A M i B RABFT I 8T UIME Bl F i 584k, HR RN
Bl TESRAERESR ) RBIV) D HIER R, IR AR A HE L BB AT (K38, SRR,
AR N RERTER, FRMEEER, TR—RELERE, RN
FBE ARSI R AR A, BEANRZE —ERKREE. AHRLE,
EBENMIERT, JTRTE S, BT S RALTE B ABAI A A B &
By TES CRIE. A, JREE. SISTRS, AR AR mE 2—2 FiR™ ", BN
5 ABS LR 9 FEER — A 07T S R B AR — B i AN AN B ER, B0 T v

11



FEIERFHREFE®L

WRTA AL, BEREEHF VLT IHR RGN, 00 ABS WRTE R & T RBHR,
MARERRER, BHYRERRTRRAEHRAHIN, ATHEEANRES ABS
EEBHRESLNREE R, SBIFHISITHEEN, ERNEEBEEERN
# ABS HEREE—E.

Cl Eat RE
T FF& #i
B 22 AR

Fig.2-2 Injection Molding Process

2.4.2 HERFEHBT Zi312

EEMLREPRMEIZEIRAE=E: aERYEANEE. EHIENHG
FUEREY Y, SR ELE—RREFNETFEENLF, FRETHA.

(1) EWREATHHES

EEREATHAEE TEEERXMBNAEN ABS RIS TR A F LR A TR,
EEFHPLBHT IR S G R, BAAN ABS WAEHT TR, BT ABS BT HFE
WAKER, ZEERT, HRAKERE 02%—04%, WEFERETRHITTE, ABS
RSP R EBUN S RRKES, ERHGEERMEESN. BAFNETRE.
i BKRSEHFHNBRREEHNTRE, REEIRHARFULIENBERR, U
EHUERETN ABS WAEHITTHRFLE, £ 80°C-90CHMABIT 2-4 PN HIT#
EBRKS. 2T FHELERN ABS WiEE5RARELHTHARES, BTHALER
BARRE, B THERARERGEETNMELE ABS BiEL, EREHRARERNMAD
BT, XHEERRNCENEIFORE ABS Wi, BiLERAERERTR
BRI . SEHS MR I B HLARL L TR i ke, R4E R B AR
BIRAN, R HHURAT O RN TTRATTRE B, SER—KFFHiER. IRE
HIRENES ABS WIRRANEYS, AT4ERT _KmIEh. BaER TG,
BXERHAT 2—4 MRHOTR, AT-SMEEMEFES, STREFEWHESTE.

(2) EHie

12



E-¥ HAk4s5 ABS £RiEWILHL

EHAREEEEERIN . B, 5. RE. A5, BESHER. THEH=
Mg BEERH. EABE. A AR,

ERREARETNRESHRIENERERS. MHEEREHAERRERH.
FIPFIR R X B R W ABS W ERI BN AEAENE F B ARGS), F—HEXEE
REWRY MRS H . ABS RS RANERE R 190C-240C, TR NLEN
ISR 660°C, 7 ABS WM EVE RETEIE 19, BIPILEE TR LA E ARIR A7 ABS WK EY
BRET, TURERBTETE, 7 ABS WA ARG B 1 B o 3 2 PR & B
&R ERRETIRY BB . B EE N R EET RS ET R MR R
®BE, BREPILEEEARWIT R ERRN “RERSR”, (E0HIRE LR E
K, B ERB AN REEMEEE. RERNEENER, BERASMEE. S
BB ER A RB S FHRMRE.

EHBEREEARBUEHMERENFER, EEYRLRYN SR S0 R
B. WEN RGBS IUER R, SRR R AT 45 58 BT 2 2
K71, WHHE BT AWRERESMGRBRABELES. BUENKA
MRBEEERT R SRRRNERURSCEYHENTRAT EMHREN, LiX=
HEOUNRAT R A%, BUEANEMEMEIUHER, SR EMERRIRH,
BBRURBRSE/D, BROBASEK, WhEMm. fmELELEHBMNEEE
BREFES, REVRAHSANMBAGP KN, EREHNSREMITRT,
WK RS, AABEREEHESRYTE.

TS R 7 R CAE S WL A R 2 AR T TR X 0k B R 6 ) Dl B, S Y B BV PR
HBE. EESSREIED, FHEONEERHRTRBRYEASH 0B

RBNEES), & FHRMYBEENERURNH#ITESE.
F 2-2 5 ARSI TRV A

Tab.2-2 The component of injection molding cycle time

TR 1A CRRAT R BT, HESh R L3/ Rt 1] )
{RIERS R CRRATRTR HEHE 1E 5 B B B B ]
WA B (] CREATHERE . JSiB. FROBAL. 2 — Ry BB ia))

A0 (]

# 2 B OZ

HARHBIRTE) AR, PR, SRR R B - e i)

A R AR R AR SR — U ST B A= TR B R B R R IIRT R B M. #15

13



JFRILXFATFEALL

MR AR EKE, HEHNATAERNREHAFRFERNZW. Fik, €4
7= T AR 1 B B A R & B AR AR B (R 4, AR ARAEVE S S R B R RTR T
P} [B] AR AR AT o
2.4.3 REEAKTENMES RS

AR % I R SR R4 &) A= VE N, R4S CIS0TB. EEEZH
MAHA N, BIEHRE. ARARR. BREREMNREHRE.

: .|
ﬁ‘lll,w

@23&Emrw

Fig.2-3The injection machine

(1) EHES

EHRSEREBHBEFENARBSZ—, —BELER. B BT REH
SR 3 MEIERR, NARSTZHRER. CIS0TB B SHEHMEN RELE
R, HERAREETHEIERMENATES ABS HELRYHSIMMBELE, &
—EMEHNFEET, TR EENERA R, ERERE, TN 2
EEREEREER. AHREIEHEHRZAELEEN) NEEREAK.

(2) GRS

SHAGMERRFEEAAE. B RH G, R, EEAMEeE, #4
FRARBHSE S, URTEREREANEG = AWERE S, BIERAITE, &
BEIGOARIVR. SHALTENSHET. FENA. TIHNG. 515 E ERR.
BIR. SEmENTERFILER.

(3) BERAK

WL Eh R HOE R R LI BHR T 2 R E K & MR B3 1, His 2
FRNRBORTRES. EE. BESNER. FEHEBREETHMEERHE T

14



F-% HAk435 ABS £ R VI L HT

fRTER, R mRMAb 2T BN NRE, ERREHHEENNRE, #HE
ERBBTEEMER.

(4) BREBHIRS

BARHRAASHERESERS, TEREHNMIZERER (EH. BE.

BE. HE)D) MEMBEFNE. TEORS. AT K& MAR. #RRSHRK.

# 2-3 CJ80TB HAR B %
Tab.2-3  The technical parameter of CJS80TB

2R BAr ArE
HREH AR cm’ 122 165 224
SERRE ST B g (GO 113 153 208
RLER mm 31 36 42
SE A MPa 215 160 117
RUKEEHRE —_ 23:01  20:01 17.2:1
PR ITHE mm 162
YR& r/min (max) 155
BiE A kN 800
FETHE mm 320
BRR mm X mm 520X 480
EEEANE mm X mm 360X 310
BB KRR mm 640
PER (BH-&E) mm 130—320
METIH AT mm 100
WIETRH A kN 31
MERZEN MPa 16
MRGE kw 7.5
HE kw 6.5
BRI H S 3+1
HMEA R L 140
PUMAMER ST (LXWXH)  mXmXm 3.9X1.2X1.8
HE Ton 2.52

25 HRTEIREMNFRERRR
PR EERE T, BRSNS HNENTRED, BETELESD, WX
EMRUBRIEES, FURME RN 5— Mk B BaM. 2T %

15



FEAIEXFHRLFERL

MR MBS RN, KRR iU S R PR IR s A e T RS o A SR 31 AT LA
1t . SR ATE RSB £ F IS X Hele—Shaw Ji3), WHAEGRELHE
SRR, BRRRHARKISLE, SaEERMERETOREESE, THEX
FEHTHTEL™,

N FEEARR N

op  Apu)  Apv) Apw)_, @1
o x dy & '

EARE: BREERT F EREE, REREESF, HTELHR:

9p  Apw) Opv) _, 22)
ot ox oy
HBEGTRNELRRAA:
ou ou Ou_ _Ou op 0, Or, or
v = w—)= (=== 23
PG U "% W) =P8 o+ 6y+az) 23)
v v v v o Or, Or, oOr
P('5t-+u-é;+va+wg)=l78y "5"‘ a:"’ a;y"' 5:) (2.4)
ow ow ow_ _ow op o, Or, or
Ut V— tW—) = pg —— 4 (= 4L 4= 2.5
p(6t+uax+v8y+waz) P8, 6z+ ax+6y+az) 2.5)

BB (1D BB AERE S HaRS, B2 BRI TN =453,
R B LE o WS E AR BRI R [ L B — 4 il

(2) FE. BHBRSE BEE R ERRHE BT 2.

3) BEACFERE, BEEXHRM.

(4) BAYE KR U ERELE, BT RRRSIREEI M. RERK
%MF, #ATREML, T332 Hele—Shaw M AT EA:

op Ot

L= 2.6
ap a‘l'zy

o2 2.
oy oz @7

- B N 5 W B

16



¥ HAkiss ABS RV LAY

or or or or
pcp(-5t-+u—+v—+w—)

x oy e
0 or. 0 or. o or OP Ou Ou Ou
= [‘a()», E)+-67(/1’ EHEM’ E)] -T (6_T)(§+5+5) 2.8)

+0,—+0, —+0 -@H (Q+&)+r (le—+?l)+r (@+a—w-)+Q
a7 ‘e Ty ' Tox o2 e oy

EEBY: .

(1) ZWEERETT R LHNERE.

(2) #izhirA ERRERE R RED, TR,

(3) VP B BEER [ B L A 1) bR R ) ), TR
(4) BRESERFEEHNRE.

(5) WBMTENHRT, REBLERUNE.
MEBREMSE, AIELR:

pcp(%+ u%+v—aa§) = -gz-().z %Z)] +J(z,,

Hebp HEE, t AFTE], us vo wRRAEFERENE x. y. z ENBIRHL R,
g~ & SAMMNRERNE x. y. z HALWMAR: T ARE, c, hEELHEQ

Ou ov
> +7, E) +0, (2.9)

o BT R B AR PR R
KR BeRk_AFERE, AUTETRRN:
T, =NY, =n%:- (2.10)
t, =q7, =12
2y —nyzy = n az

(2.11)

UFR&ME: EEBRRWT

(1) BEHELHERERRHA 0.
(2) JBAERTREIES A 0.

(3) HASBEANFRRESRTHR.

2.6 {REXFIR1ER

BEAR—MREFREANFIRLEY. EENSFP, ANAHESTN
MR (B, KR £RE ) SANRNEERARNSENME ( e BRES )

17



JEIEXFHREFERL

ZEMREEERY. FRNERAAYRER. ROREER. RRERR. K
BEiL%. BEAERTSER, BATEVUEREREHE, TUSERDBEnE
&, ZEBRALRETUSENY=ERFOHEEE. BRAEEFHHE, TiRE
LRV BEEAN MR, LR R 2 EREERKT

ERMEEBFINET R SR E RS A STV REAT ISR EWLE
R BRELELEN, HRT RN EEEIRENF EEENE, BrUfeEstey+
FINEREBEA, AU UREED B mIrEaE, 7Bt B S EHf
MR e, RERBUKE, WAERER, ENLEME ABS #la+ 58539,
RELRYNORE.

27 FENG

FETEENTEENMILREASTHRE MET IREMARRMENE K.
FEBICRFHNERS, AENGES ABS FHREERA T ZIT T EREM, #iY
FEFBHROBFEYRRER, FEHENMEALLLRANEEN. FHRSH
IS RBBAELREETHERN.

18



=¥ 1L R HARES ABS AR AF MY S

BN F1tRE

L4

o)

S8

ZE IZS8M 8RR 5 ABS £

3.1 FBIZEH
(1) EHEAR

EHENRBEBREFRERERFEM, BESKEHETE BRI 432
WERE L, BEBAEEREDNESNT, ZiEBVMNSEHASENERE. 2HHE,
HLBOFANERRE, INIREPNERDE, RFIEEER. EHEARIT
B RRBE PO S, URIEET SRR 31T,

EEETED, FENRRLHENRR, URREELETHEZES. 15,
EAEERDKEEHRERITRENLED BK, WRERASESRE, WEE
WMBEHNENRRASE. BUBAKEAEHINEERE, TEEMHEE. SHH
RE. RENIZER".

(2) 4RSI

XERES R RIBER AR RF LR ENRR, TEEEAT. S%SHY
). REEHEEBE, ¥ FREBHKEMBIRA, (BRESHE R T8
A. REMBREHBHEERKER. SR EN AT THAREEE, T
EXTREBHGONRAARUARBDIRTAEZEEEEETENE L.

EERARITN, RELBRELRABFERHDIEREBNERT, Mg
RPHEEREA ST ELMGPREMEENE, MEERBERTREETFOER
EYI#, MASTERERT I E4£4MRE.

(3) B

REBRRYWERENNEERE. FEVEEE 5~6 MiAR, SHERL
FRAENMIRE. RARELARFE—CHEEN. BEAK, EEBUFR,
EWAREGRRR, MMIEHE; BFEAR, FHASHERETETENS. &
KPR B RS EP, FEREEEEEERER, ®HAKE 58 E RN
MMEEE X, BREE 30C. XRBTHAMETER OMNZmAERRNAR
HWAR. RS T LB BT X RAMEX B M, — R R R Bk v
DEERGERE, H—HERENERLESE X,

(4) REES 58t E

-~
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JRIERFREFHERI

——— —
——

e P R IE A RA, SRATE ALIER, REMWHES, HREBHAMRERR.
R FE L 72 o v S AL e R T LR AR, DUEE e Tl a2 th (AR R
MBS RHEARITRE, FHERKAGSHAE 25%LA, MRS TEREE KRR
BRI, REED—BAITEBKESIN 85%EE, BRFELHFEILRHEE.

32 ETERREMNTZSHMNL

3.2.1 EXRERITE T

EATRM 2 20 42 50 £ i B AR B O X — 1§ LI M—F R E S HER,
RUBER SHELE DERER, WKBORRATHRELARRE. REHNHA
BTREM. XEFRFENAAE THWINHE, FRTLMES, B—HRNH
RARMIESEESRBELWNRRE . BT EXLROFESHTTE LB
RMIESHAE, KIATESRRARENBH,

MATERRR i HE#IT T ESERULAE BENEAY:

(1) RARARE, WEH.

(2) HHEEGHFOXR. BIHTLREBUN, HIFGEAER, HiK
BEEEMIERRERER.

(3) RAREMT. FEMTELBETAIIESHMMRILA AT,

3.2.2 EXRWSHMLIT
EERRBP, RRBINLERBANN, AR R EINHTRRAEE,
—f&HA A. B, C, D%, BEMARRETERAKTE. HEALRY, HEE™

by, EMIARVHGOHEERNTZSHIER: HERE (D). RENE (B,

REEH (©. EHEH (D). WAHEGEER () , TKTFRERBNRK 3—1 Fir.

#3-1 REAFE5KF
Tab. 3-1 Table of factor—level

LREF K1 7KF 2 K¥F 3 K¥ 4
A BHBRE/C 200 215 230 245
B fREERT[A)/s 2 4 6 8

CREEAbar 30 50 70 %

D 74t K J1/bar 20 40 60 80

20



Fa¥ 244508 A%485 ABS £ RM A EMEHH

E ®AXE 4 &/phr 2phr 3phr 4phr 5phr
ALRRAFRENKF, FrElEHA L (4) EXRREHTRE, FLRiH, A,

B. C. D. E ZEREIMFN HHAERKHIF, LRFRWE 3—2 Fix, K phr

&S 100 4H(LUR Bit)ABS B BE9R I0&9 35 (4B 094 4

& 32 EXRRRIHR
Tab.3-2 The program of orthogonal experiment

A A B C D E
1 1 1 1 1 1
2 1 2 2 2 2
3 1 3 3 3 3
4 1 4 4 4 4
5 2 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 2
8 2 4 3 2 1
9 3 1 3 4 2
10 3 2 4 3 1
1 3 3 1 2 4
12 3 4 2 1 3
13 4 1 4 2 3
14 4 2 3 1 4
15 4 3 2 4 1
16 4 4 1 3 2

3.3 LG WIF

3.3.1 LEMHREE

SLRPTEAIN ABS IR S RAT T XU THRA A LN PA-757k, E5k%
R R BB A B AEF 1 ZP7140 45806, R WRRR DSOum . BB
PR - 411 BB,

LRBEFHAMTEH AT, DHG-9076 HE, FEHELRREERAF;
SURFFHF AL, DV-707 25, WTFHEI; BEFETRN, IDIA40 XS, THkE
RFIE; TEH, CIS0TBHS, BEBHIIKERAR: MVBHBRTFHE )
REH, CMT &5, FYTH=BHERAMERAR,: BERPHRRHN, XIU-22
e, AETARKEBRMREHRAR; DHEATFEME, S-3400N S, A
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JEIRXFREFERI

I

AT BRI, LX-AMS, THATMNE: H¥HERIERERFRA—E.
3.3.2 LI HETAAALE

HF ABS WIS ATEB/KER, 785 MNAEIRBHAT AP TR 3 D,
£pBR K4Sy, B 100/2/3. 100/3/ 3. 100/4/3. 100/5/3 HILLEIR AUBILIRE S
BB BRTER LR T SRR, EHMECLL T, BRENSTERFAZ. 5K
HHLI T ES 5k 2-1 FiR. B 3-1(a-d)RARBS & EHIHEDLH HIERE HIH

B 3-1 R[] b il L IR A AL
Fig.3-1 The proportion of particles of different blends

B 3-3 HtAH H 3-4 7 T RER AL
Fig.3-3 The oven Fig.3-4 The material Testing Machine

22



F2¥ TEAMIEHNLLEE ABS R4 H FHiEHhH

m——

SCRMIERLG FHEA TR 3 /D, SOROLRY DR K, DL
PR A2 PERERIINA. TS R IR IR L16 1A 1528 IR 2 M0 BT 3EAT S ik Ax
HEPFROZERS, Wl 3-2 Fome AT B TR RREEN ARG RARE, Mk Brh
TURHE AT I E A RE IR, B T ES B M TS KA LRI P31
3.3.3 HI{HSLI AR LB R S 4

S BB AR e o B b PRE AR 2 4 R T K B HE GB/T 1040—92, Fir {5 A M 1 IE
RICHIRLAAREE G=80mm , RFETESE b=10mm , AKEEE d=4mm, HAPELE S/min..
&M L16 BIERZ SR RHEITER, h T WD FEEE R 2 R AR S AR SR
x%E, BRI CBIRIET 10 KGR, HRATEAFTHLRESR 4 %,

R R 4

7 B

: b NI AP
s

SRR AR

Pl 3-5 i fhrdEdL
Fig.3-5 The standard parts

PIRE (Mpa=IN/mm®) ()it EARX N
F

o

AH F—HBKHfM, 80 N;
b—iRFEEE, WAL mm;

d—iAKEERE, "L mm
% 3-3 Fuiem B A5 R

Table 3-3 The experimental results of tensile strength

BOH WBE1 B2 el ks M

= (3-1)
bxd

(MPa)
1 40.21 39.63 40.33 39.46 39.9
2 37.03 36.95 36.98 36.77 36.93
3 41.35 42.83 41.16 41.14 41.62
4 36.22 36.58 36.24 37.15 36.55
5 38.85 38.74 38.85 39.32 38.94
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JEREIEXFREFEAL

6 41.40 40.32 39.41 36.33 39.32
7 41.94 42.46 4343 43.17 42.75
8 4348 42.81 41.82 37.07 41.3
9 39.32 37.68 36.66 38.41 38.02
10 4047 40.79 40.07 40.17 40.38
11 37.37 33.67 33.59 39.21 35.86
12 40.03 41.46 40.47 41.55 40.88
13 36.79 37.41 37.66 37.59 37.36
14 37.74 38.65 37.34 38.70 38.11
15 39.12 38.54 38.14 38.30 38.53
16 34.11 38.71 34.29 33.93 35.26
) H-aemn . H-uenm
Pailns 1400

= - = > an

“ ~ 0 7%

400 400

20— 200 [—

00 0.9 1.8 27 36 45 54 63 7.2 81 9 00 0.9 1.8 2.7 36 45 64 63 7.2 8.1 9

a) WA 5 MR BOASHBXR

b) WE 7HRMIREHEBRER

36 JH 5 R 7 R ML RH A SHBXR

Fig 3-6 The relationship between the force and the displacement

HTEMKRRELESHEREHHZERIXR, TUMRAREMTEERR
HBLXEEMEENEREEIRELESHMRERRL. REMTERETRELS
EREZKT LM FIERERE, BER—MABEPRAENRMIZE, ZHRE
X, REZEERHEFHEREESX, ZEREXRE: ZEL), RrEREES

AEE, BERXMEIFHEBAKE,
BREBERSHTEBARAEBEDT

(D) Bk ks ko bk b ABRTENBEKPHHRANE KRS R

fEH.

(2) HEEk -, k. kEXEOTHE. ki ZREEENKTHRRIEFY

W EF R o

() HETH. TEAFERRERNERM, Uy, ZrdBEEEs, U

T=Yy=k+h+-tk,
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B¥ 18R M HAK4sE ABS £RI HEHEEYH

(4) WHHEIRE Ro BE R SBINk &, k,3Hk k- k PHOBKESR/ME
2E. BREEANER EAIRRLERERNENKX, HEAEERE, BEMER
MIRRERREATEENAERE.

(5) KERAFSENERE, M7TEESHEFOBLAE.

(6) HLMIREM R, HEEWISFOEREE,

(1) WiEREfE, EBRFR (BENREKTELS).
(8) HEEMUB 5HEMIBINEREKEASA—H, MEMBIFRY.
ALREFMR L, ERRNARMELRRE, FLlk Fn=4, HRMEREELE

A: NTHEERBEEE: £=39.9+36.93+41.62+36.55=155, k, =155/4=38.75

k,=38.94+39.32+42.75+41.3=157.56, k, =157.56/4=40.578

k,=38.02+40.38+35.86+40.88=155.14, k_3 =155.14/=37.785

k,=37.36+38.11438.53+35.26=149.26, k, =149.26/4=31.315
R=k, —k, =40.578—37.315=3.263

A FRER EE#E: k=39.9+38.94+38.02+37.36=154.22,  k =154.22/4=38.555

k,=36.93+39.32+40.38+38.11=157.74,  k, =157.74/4=38.685

k, =41.62+42.75+35.86+38.53=158.76,  k, =158.76/4=39.69

k,=36.55+41.3+40.88+35.26=153.99,  k, =153.99/4=38.497
R=k,—k, =39.69—38.497=1.193

HFREREAEE: k=39.9+39.32+35.86+35.26=15034,  k =150.34/4=37.585

k,=36.93+38.94+40.88+38.53=155.28,  k, =155.28/4=38.82

k,=41.62+41.3+38.02+38.11=159.05, k-3 =159.05/4=39.763

k,=36.55+42.75+40.38+37.36=157.04,  k, =157.04/4=39.26

R=k,—k, =39.763—37.585=2.178
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JELEXRFREFERL

SFESENEE: k =39.9+42.75+40.88+38.11=161.64,

k,=36.93+41.3+35.86+37.36=151.45,

k,=41.62+38.94+40.38+35.26=156.2,

k,=36.55+39.32+38.02+38.53=152.42,

R =k —k, =40.41—37.862=2.548

MTERSEER: k=39.9+41.3+40.38+38.53=160.11,

k,=36.93+42.75+38.02+35.26=152.96,

k,=41.62+39.32+40.88+37.36=159.18,

k,=36.55+38.94+35.86+38.11=149.46,

R =k —k, =40.027—37.365=2.662

T=Yy =k +k+-+k=62171

34 DEREHREMTER

k, =161.64/4=40.41

k, =151.45/4=37.862

k, =156.2/4=39.05

k, =152.42/4=38.105

k =160.11/4=40.027

k, =152.96/4=38.24

k, =159.18/4=39.795

k, =149.46/4=37.365

Table 3-4 The range analysis results of tensile strength

WH  EAERE RENRE REEHN EHEHN EHEE

k 155 154.22  150.34  161.64 160.11
k, 157.56  157.74  155.28  152.96  152.96
k, 155.14 ~ 158.76  159.05  159.18  159.18
k, 149.26  153.99  157.04  152.42 14946
ks 38.75 38.555  37.585  40.41 40. 027
i, 40.578  38.685  38.82  37.862 38.24
i 38.785 39.69 39.763  39.05  39.795
i 37.315  38.497  39.26  38.105  37.365
R 3.263 1.193 2.178 2.548 2. 662




F=¥ 12 840t N4 5 ABS W HF Rk HH

N I N

B ewss
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Fig 3-7 The relationship between the factor-level and indicator

MR 34 TTLUEY, BEHFFEREENTL, RARKROTLAEEA, REH
R=3.263, EANHERHERIBIFHOREZEPRBEKN, FTLURERERE MBI
M RERRIEGHBREERR, MRMEENARLEREREERK. AXES
ERBHRGANEHENRERFOREEZESRES, BAAESEREBIGFHREMS
R=2.662, WikitEHREBRIFMREMER=2.548 BK, FTLUANES BRERFHE
RN, EHENMBREEFEZN: REEHRERIFORZEHER=2.178, HHNT
fir; RIERSRIREIRIFHIREM R=1.193, RANMEERBIEFF RN, AR R
W MBERR/ . BEEERBRENERGFY: BERE>ENTES>EHES
>RIEEH>RERE. NE 3-7 BEKFERIFNXZBTUEY, LHE4KEEHR
215°C. EM& &N 2phr, FEHIEH N 20bar. REEN N T0bar. HER AR 6s. &
ARAKFELETFRERIFHEMEE, HABERERITH, BNMRENRETE
SHAR R ABCDiEre KTIZBHARHAERRITHERLRRT, BHRETE
RRiE.

3.3. 4 PHLE AR IR B 5 4R

HERRNIKREARE FhdidR k. BB RMERREREGNRERE
b=10mm, FAF¥EHE d=4mm. %M L16 MERERRETLR, HTHROEELERE
ERMBERBRLTRAMGIENRE, SHARERMN 10 KiVEEARA, HRATE
FHTHEREE 4 K, BOLRRE. WEBRENIFEGIEFERH: THOREM
BV RBORKHEM, WE 34 Fir.
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K 3.8 REFBTREHL

Fig 3-8 The boom impact tester

TSR EREs (KJ/m) HTFAKXS:

. T (3-2)
bxd
V BGORERERE o, (K]/m) HTFRKE:
o, = i x107 (3-3)
b, xd
Hp A—N AR S B IE R R, AL
A, —RRB DL TR E LB IE R AR, Bz T
b—IAERE, AL mm;
d—RAFEE, B mm;
b, —iREEER QR H R RIELE, AL mm;
# 3-5 TH ORISR
Table 3-5 The experimental results of impact strength of unnotch
g KJ/m
I H K1 REf 2 R 3 R 4 FHE
1 45. 78 39.1 44.53 44. 3 43.3
2 35. 88 38.5 45. 45 42.7 40.63
3 47. 31 47. 88 44.53 45.78 46. 38
4 40. 58 39.09 39.17 42. 08 40. 23
5 35. 88 40. 68 36. 45 39. 68 38.17
6 44. 83 49. 55 40. 58 40. 28 43. 81
7 43.78 44. 28 44. 08 41.78 43. 48
8 43.3 26. 05 43. 83 49. 88 48. 27
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9 43.3 39. 68 44.53 41. 48 42. 25
10 54. 4 55.4 51.8 49. 23 52.7
11 30. 53 19. 65 24.68 28. 38 31.76
12 44. 53 44. 88 49. 23 49. 55 47. 05
13 45.19 45. 88 44.58 40. 28 43. 98
14 30. 53 19.65 - 24.68 28. 38 25. 81
15 57.73 61.78 53.43 59. 55 58. 13
16 42. 4 45. 32 43.05 40. 58 42. 95

R 36 VRROMGHERAIP AL R

Table 3-6 The experimental results of impact strength of V-notch

#r: KJ/m

I H W1 A 2 B3 AE4 FiyE

1 13.35 13.80 13.35 14.02 13.63

2 11.80 12.25 12.25 11.80 12.03

3 11.58 10.93 10.93 11.38 11.21

4 10.73 11.38 10.30 10.93 10.84

5 13.13 12.25 13.13 12.68 12.80

6 11.58 12.25 12.45 13.35 12.41

7 - 1203 - 1225 12.45 12.68 1235 -

8 12.90 10.08 10.93 12.45 11.59

9 12.68 13.13 12.25 13.13 12.80

10 13.35 13.13 13.58 13.80 13.47

11 10.93 11.38 1115 11.38 11.26

12 12.45 9.88 10.50 10.93 10.94

13 11.15 10.73 11.38 10.50 10.94

14 10.93 11.38 11.15 11.38 11.21

15 10.93 9.88 945 10.93 10.30

16 10.50 11.80 10.50 10.50 10.83

ATEFHAMTENLESHERN T RENEREE, FAREENEX TR

RAVEROFFOFEREETEREENLE, HoNERUTRATR.
#3-1 RO RENRESTLER

Table 3-7 The range analysis results of impact strength of unnotch

W H  ArER REHE REEH EHEH EHAE
k, 170. 54 167.70  161.82  159.64 202.4

k, 173.732 157. 74 183. 98 164. 64 169.312
173. 76 179. 752 162. 712 180. 2 181.22

2
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e ——————————————— e ———————————————————————————— e ———h——————
T —e————————— — —

k, 170.872  178.50  180.388  184.42  135.968
P 42.635  41.925  40.455  39.91 50. 6
i 43.433  40.737  45.995 4116 49 a0g
i 43.44  44.938  40.678  45.05 4= 900
i 42,718  44.625  45.097  46.105 g3 goo
R 0.805  4.201 5. 54 6.195 16 603

# 3-8 VAGOMERENBRESNE R

Table 3-8 The range analysis results of impact strength of V-notch

BB BEE RENE REEHN EHEHN EHIE

k, 47.712 50.172  48.128  48.132  48.988
k, 49. 152 49. 12 46.068  45.816  48.008
k, 48. 468 45.12 46.812  48.312 45.5
k, 43.28 44,2 47.6 46.348  46.108
k 11.928  12.543  12.032  12.033  12.247
ks 12. 288 12. 28 11.517  11.455  12.002
ks 12. 117 11. 28 11.703  12.078  11.375
ks 10. 82 11. 05 11.9 11.587  11.527
R 1. 468 1. 493 0.515 0.623 0. 872
52
50
48
46
44 4
4] \/\ /\/ /
404
381
3% 4
341
22
gggggg*“‘gssaéguééé§§:;3
[ % A n 0p
-] K3 3 [ ]

3-9 EROMTEEEERKEEHEAXR

Fig 3-9 The relationship between the factor-level and indicator of unnotch
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131

101

ggggggbéé«b%séasg&gss'a;':;.*;b
' : ;
B 3-10 V BB O BB Bk T SHERI0XR

Fig 3-10 The relationship between the factor-level and indicator of V-notch

MR 3-7 TLUEH, XFEROAENBTEE, BERRNLERSTENEL,
HRABIEHRHZLBRRK, BREMER=16.608, ZEANT LS HEEEHMREF
REAH, FURRAAERNEEREEWEROGEGMERERBEFNREIER
, REROGEGAFTRENRRERENEZRR. EFENRERFNREE
R=6.195 HER M REENRBIEFMREMER=S5.54, HEZ=H,; EHENRK
BRI HBREHE R=4.201, HEBNLL, BIEERBIBRERESE R=0.805, A
EREFEFRDH, NRAREROEWEERD, FHEEHEHEOZWIERNERITRE
A: ERERSEFENSREEN>RERB>HEEEE. WE 3-9 AR5
KMXRBFALEY, LSENAEREEN 2ohr. HEHEHN 80bar. REEHH
50bar. fRIERIIAN 6s. AR 230°CH, BRFEKFHLFiEizaeE L, LKA
EIRRRIFH. BT OFEGRREBENBRETESEAER ABCDE. 1T
SEBASHIER B NERLRRD, FEIGHTLRRIE,

MR 3-8 TR Y, ¥F VEROREMHERE, BERENRENRNRKE
EREUEREARE, BRIEMNENRERFOREERNKT &, HREMER=1.493
EINTESHBERBHFURETREKRN, FLUMRENRRE® V RSO
HRERRIEFNREERE, & V RROGEGFPTERENRRE RYWERRX,
AR EHFRIERAREME R=1.468, RILRERRIEIFEREDT 0.025, HES
AL WRRER R BIEIRIREME R=0.872, HEB=A, B EHRBIERORE
1§ R=0.623, HERNM; REENRBIERABEER=0515, RAMEREIFPR
A, HRAREROPEEERD, BEZERNEREROERRFR: RENE
SHEARE>ERTRSEHENSREES. NE 3-10 WREEHEIRHX AR ST
LAF Y, HRERF A 2s SRR 215°C. B INAER S RN 2phr JEHE S K 60bar,
RIEEA K 30bar B, EEFEKFHBLETHGHEE L, XRBHEIFERFN. Bt
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Tk ObrF R R E T E2HA SR ABCDE . HTZSHAGHIEN
BRIt ERLRRS, FHAHTEREIE.
3.3.5 REERFESPELROTRAER S

BERNEERBRSIHE SR PLERAT RN, hTHERNEE, £
BN EE R AKRE, BXHFRARKRE. BOMZENRZERTZSHNR
t, AUERHEERERENEER. FLRFIERFRTESIHFEBERMN
R EGRE AR . HobE RN E AKX SHEER D FERRNHEL

RAE, EHFHHIREERKERKMEEARTHNANERAR.
& 3-9 BEMTS DR MRS R

Table 3-9 The experimental results of impact strength of weld line

Bfr: KJ/m
mE ®WHI WA 2 W3 W4 PE

1 7.2 7.4 1.2 7.4 73

2 6.6 6.6 7 6.6 6.7

3 120 9.45 72 6.8 7.67

4 8.00 9.03 7.8 8.0 8.21

5 740 7.8 7.4 7.8 7.6

6 8.00 8.45 8.0 8.23 8.17

7 7.40 6.2 6.8 7.2 6.9

8 740 7.6 7.6 8.7 7.83

9 16.08 13.13 15.85 15.85 15.23
10 10.93 11.58 12.45 13.13 12.02
11 8.10 7.81 7.52 7.01 8.13
12 5.83 6.4 6.4 6.6 6.31

13 82 8.5 8.23 8.0 823

14 8.0 7.8 7.5 7.0 7.58

15 8.43 9.03 8.23 8.23 8.48

16 8.23 8.0 9.08 84 8.43

# 3-10 BEMNPGREMRESTEGER

Table 3-10 The range analysis results of impact strength of weld
m H BAHRE REME KREEH SHEH SBEE
k, 29. 88 38. 36 32.02 28. 088 36.56

K, 31.428 34. 468 29. 088 31.808 37.26
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k, 41.68 31.168 39.24 35.72 30.38
k, 32.72 31.708 35. 36 40.092  31.508
ki 747 9.59 8.005 7.022 9.14

k> 7.857 8.617 7272 7.952 9.315
ks 10.42 7.792 9.81 8.93 7.595
ke 8.18 7927 . 8.84 10.023 7.877
R 2.95 1.798 2.538 3.001 1.72

114

10

ﬁ\f/k

#gg‘ggg'*‘**'éséas 5 & 8 8 % & 8
- : :
B 3-11 SMERpEREERKTSHEFROXR

Fig 3-11 The relationship between the factor-level and indicator of weld

ME 3-10 TUEY, XN TFHEERERMAERFNMERE, EHENNFRER
ERORUBERK, REER=2.538, EANMTESEEEHEITOREFRBKAM,
FUERENREMGFERERTEAPERERBERNRIERR, NEERE
RGP ERENRREREWEER K. BEEE RBRIFOREMS R=2.95 HE
BAL; REEHRBIEIFNREME R=2.538, HEB=Ar, FEMEFRIEIFHEE
HR=1.798, HEZNM; BAXEMNSBRBIEGHREMER=172, BANMEER
FRRM, MAREROEWEER/D, BLERENEWERHNEIRRTY: &
SENSHBERE>REEA>RERB>ERSE. WNE 3-11 HEESHERENXER
BFATLIEN, LE83ESR 80bar. #AE A 230C. RIEE SN T0bar. {FERE
A 2s. BAERE RN 3phr B, FERKPHLTFHRFMEME L, XRBHEFRE
1H. ERFERERIVEGENRTBENBETSSHA SR ABICDE:, KT ES
HASAMRAMELZREPOEAR, FEEXLRBIH.

KX]
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3.3.6 WEMEMESATREIE

1RAE UL _EBOR S IR MR AR I D A R R A R BER A A RTT R, FER
BEFNBE TS RASHRENRIHELARE S, FEENSHHLNERE
TEAGHTRIE, AT HKBEMEHRETELRIE, EHELRARTHEGSTE
%, RFEEREEFNBERIZZH4E. ‘

ZETEHENERGER: HANERIRHITHM, KHERRIRRRR
HE &M, REHETURRORIRE £ H5ETE, BEHRBERERHR AR
MIZEH4AE.

GETEHEN—RENE: ZFRFNEENF N, BIOKPRREERNRE

AR BEISPRMEEART R, BEUKTP R R AR SRR B R R ERRYE & B
£ 3-11 BERERNBRELIZSH4E

Table 3-11 The best technology parameter combination of each target

%iH BB/ C RIERE/s {RIEES/bar HESES /bar 6 & &/ phr
AL S 215(1) 6(5) 70(4) 20(3) 2phr (2)
TR O iR 215(5) 6(4) 50(3) 80(2) 2phr (1)
VEIGBROMERE 21502 | 2(1) ' 30(5) 60(4) 2phr (3)
wERmTIEE 2302 2(4) 70(3) 80(1) 3phr (5)

R 3-NF, BSANEFRIABRERETESHFPREZRRFHHESL. Xt
FHE4NRMBENRETESHEE, REARERREERE, RI\AKTFMRIE
BEMEF, SOUKTPRER 215C, RE=WBREFPERRKKEFRER 215C;
MFEROAFRETRENRETIZSH4E, RNLERNEERREERR, KVE
£ 2phr, HEZTUHEHRPAHBGKTFER 2phr, SHHER . =f; XTFVEDO
MERENBETESEAE, RENARRFIERE, KPER 25, H=TEH
MRERFELTRERECE: W FRERMPTRE THENRBREENER, K
SPAH R 80bar, HXESOMHRENERMIEL M TFREEHNEE, EEERFELR
REERE, RIESHIEFMER, BUKFPER 70bar; 2454 FHE&ERERTTHIE
A, BEALKEEBREENIZSHAAR: BRERE 215C, RENH 2s. &
EFE 77 70bar. 51K 80bar. FLEEH & & 2phr. H T EHMA TZH S HIIEH
#, BRKHTLREIE.
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% 3-12 & Biniatnidiid 4 R

Table 3-12 The experimental results of each target

e B 1 W2 W3 4 FIE 4ABS

fir 16 2 40. 97 41.24  42.65 41.07  41.48 49, 38
T8RO MR E 47.95 49.45 51.03  49.88  49.57 93. 39
VEROMFHRE  16.08 16.30 15.63 15.15 15.79 18. 08
FEER MR 12.56 13.93  12.68 13.17 13.09 16.13

AR I-12TUEY, MRAZEESFHESNBHNBETESRASHTRIE
LK, NETHEFOIRERTUEY, v BROMERENRIEENREERNRR
RTNERRGEER, RRZTEFHNRIEEBATRREERRPHRKME,
HRUKENNE REERRERFHN, FURERRSEFNBR T ESH4AE

& A2BiCaDsEz.

3.3.7 #£iBMREHREENR
X5 T R MO A — AR A BR R R R ik, AR KRBT AR BB
HBOLAT A As D FM, BRTFHRAELRKSE RRKOHR, K A BT

W, T WEMEEHG, BERK D BEH#THR.

HRECBE R A ik W AR RBERETHEA BN, RE FRHELHES—

AREFE, RERABUYRE, RELHTEROBENAEEH.
#-1BWPREEMRALR

Table 3-13 The experimental results of Shore hardness

mAE w1 HWE2 wE3 FHME (HD) -
1 77 76 76 76. 3
2 76 77 76 76.3
3 73 73 73 73.0
4 75 75 76 75.3
5 75 75 74 74.3
6 74 75 75 74.6
7 76 75 76 75.6
8 73 73 74 73.3
9 76 75 6 . 75.6
10 76 77 76 76. 3
11 75 75 75 75.0
12 73 74 73 73.3
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13 75 75 75 75.0
14 75 74 74 74.3
15 73 74 74 73.6
16 77 7 77 77.0
44 ABS 19 79 80 79.3

MRFATUE S, EARAMTESHEMHT, HBREEZNIRAERREEHAR
iy, BEEAK, 54 ABS MEENMRERMEHRAK, Fit, TEZSHHIHH
R RE M RANKH, AT LA 2R

3.3.8 FRAEFHTTEIAY SEM A & HEIE 7 47

SEM RIgHH AT B, @dE S4B, TLUERE RN RN
MIESUFIE, AEHMENLES ABS BRILREF MRS MERBSHKIE.

B 3-12 AR B
Fig.3-12 The scanning electron microscope

S3400N 15.0kV 8.1mm x50 BSE 30Pa 4/12/2011 1513

(a) hrfHiE e i af FITHE FEER x50 (b ?ﬁﬁ?&fﬁ%z‘éﬁﬁﬁ?ﬁ%%ﬁ x50
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(c) RriRsEAF B It i T 2 5% x1000 (d) o AF 5 2= I T FE 47 x1000
P 3-13 N[ hr {5 FBE A b T FE 552

Flg 3-13 The shapes of section of different tensile strength

(c) Mifisl JBE B i 1) I T 22558 x 1000 (d) it JBE Iot 27 fr) 8 T FEZ 5§52 1000
Bl 3-14 AS[R) it o J5E (o D6 T FEE 50
Fig. 3-14 The shapes of section of different impact strength

B 3-13. 14 (a-d) S HIRRMREIEZRE RN S, FrhoR s Koo A
I Mg 2 bR EF MR TSR, BRI AR R AN EN, MBS TUEL, $1
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1155 BE A b SR B AT AR YE AR O BT TED 3R, S G4 R7E ABS B AR P O/ 3 A
¥, BEBREARR, fEKHSHINBERS ABS WA ZHBY, BEAKKE
MERE FHARSNTE, BERETAERAR, FHTREERS ABS E4H4
& RELRDEI S F .

,"

£

A ! Fabey ) i E
S3400N 15.0kV 11.2mm x50 BSE 30Pa 4/12/2011 15:42 S3400N 15.0kV 11.2mm x50 BSE 30Pa 4/12/2011 14:54 ;

(¢) HHERKEMTRERENNELE xS0 (1) IFEERX R BTHER x50
B 3-15 AN R R v i o A TR T 45

Fig. 3-15 The shapes of section in weld of different impact strength

ME 3-15a, b ATLURIARME S, EARKLIERMT, HEFIFEREE
MR BNERRA RIS, SRR RERERANKS. BT
PR R B RS A AT IC R T A, TRV IR RAB A9 BI V) B0 E R T
B 7E ABS AR NS REEHERXE, ERAERKENNLER EREL
X, HEBAKRETFRHERE. RENNLERTES, O THRERKEMNAH
Aasle), M ABS AL TERELD, EEERXEN S TREFHRS, 1
FHRBANG TR, EEERREKENNT, aRtEEEHAERAR.
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Joilt B SPHR EREC SRR 800 B BARRE, XA A 17 R AT

LF%  ERORT
BT A
CK 8771 9209

OK 6.75 5.32
AlK 5.54 2.59

=X 1 2 3
o E 100.00 W2 9777 cts Y47 0000

- g
4 9 6 7 8 9 10

a) At b) REi A
Bl 3-16 RN A BN 3phr MK 1R W AL 47
Fig.3-16 The energy spectrum analysis of weld line section in 3phr high flash aluminium

content

% EHE JRT
B Aok
CK 8715 9242

OK 468 3.72
AlK 8.18 3.86
S8 100.00

1 2 3 4 5 6 7 8 9 10
VRIS 9777 cts AT 0.000
v b) AE%H

B 3-17 BN A E N dphr MR R AL IS5 b7

Fig.3-17 The energy spectrum analysis of weld line section in 4phr high flash aluminium

content

IR, ®AEE &N 3phr BERES N 2.83%, BMNE 3-16a HIfEE
TRETTE REIE S HTH A P LRATUUE S, MNBERENENENASNRES> BN
5.54%, KKBIHILBYEREREWAES . BNABTEN 4phr B HFE S
J9.3.74%, T SE I - TR T £ e DA DG 45 0 T 43 SR IE 8.18%, FRIRIRAIE T /I 648
BB ER, BRI PR RAER.
3.4 RENGE

AR EERISRK AT R T ESHEIN S S ABS SRR S8 1Y
M. RMIEZAR BT, R WIGRY N FH RN T 88 A SRR IF IF R
X, HHE L ESHNRME S F YRR MRS, ZRSE MTER R A R &
ERRRIL T Z28AE, AT — PR MR MR KA.
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EME BARMARAI E RN

4.1 BEIRBF MBS S

PR R — RS, £ s AR R A EFR
 BPARILE, BHERTLKRELHEE, BRI~k ERKICARNS
BRELERAENE. BERKROHFERTERTERMENERE, REANME
AR R, BREAEER DS, N LA TIREGE S E A SR
3R A AR AR AT LUR B B0 L SRR BRI F . R LR S 20, BA
BB AR AY BRERERT @R . BERERNELRREUTLH: O
BAMGRER R EEESR: OR—RBEE RO @ERHEEEWL,;
@i ot FORETE RO =
4.1.1 RIBRAMTAIDEE

PR BT A LA A T IANBBL: 1) 4R AR MR A LA, 1o
B 4-1a Fim, BETBOEN DT, WATRNRBRSER SR TZERM,
B A FHI AT TR T A N FHRONAERE, KIHH RS FRERE
MRANER, CHLYNIRTRAFSTOTH. AN, hTAMERTRRN
WERET, WARFETIR T &HRENEH.

Pt —— ham ot
§ L: g ’-‘-g’__.:: sy v jEInETITRITI
i l; "'. ;" '=_',:_~‘-‘ - T SSEIEIEEEE

) @
c-IERK RN TR M d-f R V RO
4-1 MERE RN E
Fig.4-1 The formation process of weld line

)—BIEICE, WA 4-1b Fiw, BERTHEARESEM, fshEl, B s
REOAE SR LR TTR.
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MHTFI WM TED), EMERAM S FHEITHER . BERT8, HTXH
PEMIBMERBAGERRBBBERE, —RERRBEESREES THN
4 2572 I A9 N 3 A an 8 4-1c BTR.

HRTHEER BTN ESRERES P LN EEMRANREETEFS
FEAET VRSO, WE 4-1d FiR.

4.1.2 BRSNS H

WRIEIC AR AR RAEE RS A BRAHEHR. HREWME 4-2 fir, 15

S RAHCE GRS BRI SR,

o 1

Atk Rtk " Atk
LRRREROE 2 BRI/ 3H SRR
B 4-2. 3 ERADF AR

Fig.4-2 The formation process of weld line
ARIEFE VR FEAR T B0 I P SR A AT B AR R U 2, FT 43 A IS B R At . 4 Y
RGN, BHERAZEOEANGHTR, LFBE AR 7 W RS, 8Lk
ICETE R BIRAR A e R R 4B 4-3a): AR ATE ) P REBIER (kS &
RPI R, SRLRERRY), TR JTRIBR X EFICE, LA FTRBIEERR
ARIEEEE(E 4-3b). RBRRFBURERNFHRBERMEERE " .

BER BN
Weldine \ Weldine\
B0 =0 &0
=PI =
a b

B 4-3 ARIBEIRFE AT R

Fig.4-3The formation process of hot weld line and cold weld line

4.2 MEBIERNER
(1) IR
HIAF BN, FE AL ERIAR T, MR R R 5 AR RILH: n
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REMTHERENS—H, TEBREEEN, NREZHE 30%UT: RESH
BRI, WSEH, ETRRBEERRKRAGELHMEE, MTAEHmE,
RO TR
(2) BALHMB

ERAZHRHTES, BEASHEES THREENRRE, THAKRE
Wk, ERERARTEEY, ERERBRFNREHENEHT, REBEER
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Fig.4-1The surface quality of the square by plastics injection process
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Fig. 4-3 The die structure
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Fig. 4-4 The diagram
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Table. 5-1 The process parameters
WEEE/C REEH/bDar RIERE/S EHES/bar  AHE)/s
215 70 2 80 15
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Fig.4-5 The surface quality of the square in different temperatures
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Fig. 4-6 The surface quality of the circular piece indifferent temperatures
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Fig.4-7 The surface quality of the circular piece in different temperatures
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Fig. 4-8 The surface quality of the square in different temperatures
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Fig.4-9 The surface quality of the square and the circular piece by ordinary plastics

injection process
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Fig.4-10 The surface quality of the circular piece in different temperatures
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Fig. 4-11 The surface quality of the circular piece in different temperatures
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Fig. 4-12 The surface quality of the circular piece in different temperatures
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(1) 3L 7T (18] FF 5% M)

AARBUA S I [ AT 045 B, 5EFI A Moldflow i) MPI BT B 4 s & D404,
B 5-5 B, iR 2ERtiEh 7s Y, RAE O BoRsEan, REREWITHRE &M,
RIte, Sk ARt R) 0 7 #, 600 1 FIGR 0 3 (R FF A FDBeF ) 098 5 TR T 1A 73

WIBR R 52, % 53 FIR, TR T £5500% 51 Fi7m:

Injection time = 7.051(s] ENRRE 20 GHE

— 260.07 Aair

S

v

3 25007

=

: Tt
a

E 240.0

s

3

3 2300
Th

220.0 T T y 1
20.00 27.50 35.00 42.50 50.00

Mold temperature [C]
P 5-5 {F Rt [ A ! 1.2
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Table. 5-1 Process parameters of Sequential feeding

AR/ C WHABE/IC  {RIERE)/s A HIE [6)/s
240 30 20 20

®5-2 JIFR 1 GROTT A B a) 5 FE A 45 T S0 8 ) 6 R

Table 5-2 The relation between gate turn-on time and the average time of weld line formation

mA 1 2 3 4 5 6 7 8 9

a1, 3ERITITHIAE)/Ss 04 08 12 1.6 20 24 28 32 36
B0 1. 2 JEBsERMAN E)/s 430 421 417 420 4.07 3.96 390 3.83 3.87

£ 520 3 AR ER: AR AEE, NTR—B0 (AREE) Rigk
O EREEN 3, WEEOITITEE, HEIRY SR K, BEERSEO 1 fig
13 SE B TT RS B ()R8, 7 95 0% 11 22 1) 6 B3 v 42 B R 50 8 9 3l 1R A A RIS 3,
HHRT A GIE IR AL E . BARHIRTE AU T 55 0 ) HE A5 R 8 1 TT )3 B 1) 22 1) 5
EFFAXN KRR EH HEIR, dTRO 1 MREn 3 ERIFEMNEARR, 801
TEIER I (0] X [8][0.4s, 2.0s), WG FTITHER, MEHIRY AU &, 0 3
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BAHEHEEREEZERRARITBHESBES EOAFRGIEE, MfEH&HFE

KERRNS, RIERBEEHERZ—.
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Table. 5-3 The relation between gate turn—on time and the average time of weld
line formation in project 2

BNn1E5
rFs ?%Emm?h‘ 0223 wO3THN $O3 585022 EEE
fa]/s BRIV /&]/s IR BT 6t 8] /s
SRt /s
1 0.400 3.63 2.400 436
2 0.800 3.49 2.800 449
3 1.200 3.39 3.200 4.50
4 1.600 3.37 3.600 4.61
5 2.000 3.36 4.000 ' 4.66

(2). EHEHHEW
AT HEBBEERLEHES, BIAEFTHENRRIFFIER (pressure at end of fill
A pressure at V/P switchover), XE A AARWERNRET FHNEETR, HEXH
AutiE]_ EE R BRI E IR 5-4. 5 BR:
#£54 HRI1EOFBHESEAMRR

Table.5-4 The relation between gate turn—-on time and pressure of project 1

TiH 04s 08 12s 16s 20s 24s 28 3.2s 3.6s

Pressure atend of fill 17.46 17.38 16.92 16.72 1629 16.51 16.85 16.78 17.52
Pressure at V/Ppoint 16.76 16.75 16.24 1622 15.78 1595 16.16 16.44 17.01

x5 FRIBOFBHNRBSENNXE

Table.5 The relation between gate turn-on time and pressure of project 2

04s 08 12s 16s 20s 24s 28 32s 36s 4.0s

Pressure at
19.58 21.15 2220 23.13 23.77 16.66 17.38 17.72 18.01 18.31
end of fill

Pressure at
20.11 21.55 22.53 2339 2396 17.03 17.74 17.99 1824 18.54

V/P point

RSAPMBPIEERE: 704 P2 2.0 PR RIR, SITIFHEOFARNERRL
A A BEIT TR [ B K I/, T 2.4 B2 4.0 BN ERE, BITFNROME
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