BCARES (RIS

TR BEEA% KFRULWNE  OHAEIYER HNOEIHHE
' HEBT 06522206

& & B8 gglmGEQ

(ﬁ)tﬂ)tﬁ’*‘%i TORERE () %HL’C{# RTalE. ) o
MXEEE  FL - jA’&ﬁ’ﬁ?‘%‘i‘U7Ell:°[//§‘f;‘.ﬂ5£ﬁ'ﬁul~.?aﬂ'é
ﬁ”ﬁﬁﬁbﬂﬁ,fgﬁé?‘éﬁfn

ﬁﬁmﬁﬁwtw.Eﬁﬁ@%ikki%ﬁ@ﬁz%&%w%ﬁﬁ%ﬁm%ﬁtasf%D,ésn

BEHERALATHING, —4, BRELEINIEENDH. BROZUMELEELRETS S,
BOE< EDNTW B EREMBIME Y TOEL i, Ktk - B EORATS LY &, R,
ﬁﬁﬁ%@twijEmetsﬁ%ﬁﬁfﬁb,ﬁbmﬁﬁﬁﬁ%%@?%&%&%§$mm%m
HEES T &% A 5ha,

HERTROBHE. REHOSNRMT, BE  B-UEH - gﬁmg&mot@ﬁﬁﬁmuwﬁmﬁ"

WA B T E, BB, HTPRBEH ORI & VIR R RO - LCRET S, Th
B A DY HESORFARTIRAED SITNBM, KR 3 TRBIETORBE THIIRIC S Th
BARITH B, BRERERET NGB ESHEZEOL T DN RET AYERLFL 5N
B, AT RVIGERIC CEWRAERNT 5 2 L2825, o NET, TN CRETET,
SEMARBRICBNTOHFET 2 L0, BRBREERT S LREREHE— RIRELTEE,
AR OB A L TRHE & ORRGTICENS SBEIHAT 5EWEH TS BNREL >
BIUTERTH B, TTT, THMEBR, REMIHL, %EﬁL?@ﬁ%&?.i?mﬁﬁmﬁm&‘
AR E Ui, :

BN, ARl C R R B B IR LT Z0Reid. Eéﬁﬁ@&%ﬂﬁ$&%ﬁ§k
BT B FHOFRDSHELL. B Sm ORBBOBE. RIIHEIINS & kT 5 & RERR
DENL 0 0 LRtk TH B, RO RS IRTH 5 DBF v UF 4 HROERRRHIEE TS
At FHR - BERADRBORNIC ) O U HIEE KAD. BLEORLEMET BHEESRL
BRI D o Je. DWT,  COBEAEICT, RBAHERVIRERORFE GIewnAm, ©
DEXHE, BAHHEO 3HRHOE) OBRERBIL L, ZOHE. BTEORHBEAETD, HBH
F<ERHR<<EHHR  &ORHE HEDHPORBIHIAE <25 LOXHEPSML

. ThA. ﬁw&ﬁﬁﬁﬁﬁk?ﬁkﬁﬁ?%%7v 9&&&@&@%ﬁﬁ®&%ﬂﬁﬁmﬂb%

oﬁb&»ﬁﬁwﬁﬁ.Tnbbﬁaﬁﬁﬁﬂﬁ?%t%iﬁhéobh FN o DEFHAEIRES
'ﬁkﬁﬁﬁéﬁé Eﬁﬁﬁk&«ﬁ%ﬁﬁ@&%ﬂﬁ%ﬁb?@kmé<méé%§btem%%#
E%Ebtﬁ@3ﬂ®&%ﬂ%$®%m$%w Dﬁkﬁﬁkﬁ%@%%ﬁ%b @&ﬁﬁﬁﬁﬂﬁﬂ




FAREAEIEAE BT BT E ORLIE Uk, RPRFEEE LIBA. BEBCIRT 50T
B2, boEbERFHORBNAZ B ILERLTNG, 5. RUROBRERBIHE
D 3 WS & ORI A DABBIBIRAS B Z L 2B S M L, RERBRISEAICEAS 15 R
HUTBH, TORBPOTVBSIIRBARIIAE 2D, TOR, EAHFNOBERKE D
TERRLTOE, DT, BEEROPEEEELL. TAGER YN/ AEROCNENALE
UIBHEE T 200 > RURM UL, F)V 7 BOBINE &bz, BaAiiRgAsic min LR E
RIREMUER T 2%, Z ORFES Y SHK 1 0 %EHTHANT S LOBARERERBLL. Th
VY ORBSFHRC LD BIE OURBIREANRE < 22 51 LERTED, — 4, TAGHRE
BMIMUESE, BOMmRIREES, Eaﬁﬁﬂﬁﬁ%ﬂ?%ﬁﬁéTbL,Eﬁ%btdAﬁﬁ
| 9000 LRI R E RS 5 BOLERT S, |
RIZ. BREA L EOSMIZL D, mﬁ%#nbULﬁ%ﬁ&@ﬂ%%b%%«@%@é&ﬁbtog
OHR, VI THMIRN ULRHR AL RSOBEERT T LRI N, TibS5, 1) BY
| $HexEINB R RERLERAL OMITRAOHBIEENS 5, 2) FNrPTAOEHRICE
| RS RAROT L FRICARECERRNEILTS SOBHTHS. KL, FNISEREY
[ LSS, RS AT 50 LT, AIE CATB RIS MR ICED 2 HANRD 5
NEOT, FORBERYALE, &I ETORNTREEA L B UL B2 R gD
BEETENS, WHRAERERODONICHET S LEETESD, —4, HIMER LBROLY
DEANIBERTREI NS, FTT, Hooke DR, MBLENL L. BERE L BIETID
BERDLLLSD, HMOKBE CLHEMEFHFT 5 L LARRTEL, TR D, HHTER.
IREGEROEWEIRATDOS & UTHRRT S & OBHEH SN L.
%&L%w$ﬁabrmﬁmﬁ%ﬁﬁbtoﬁﬁ?r\3ﬁﬁ®ﬁ%ﬂﬁ$&ﬁﬁ$%wﬁb Hooke
DRI ETID T, ARECEBEEFUT 5MBTH B, BIBGHE, ﬁmmm&%&sﬁr%%'
L WIS RBEHOTHNTRTSH S EERLE. -
LhﬁréﬁDE%ﬁﬁﬁﬁénrmmw4¢%nﬁﬂfwaﬁﬁ?%%%%ﬁ&kb OB
BRERGIRROS LT BTS2 M, m%mm%maﬁAEﬁhﬁ%ﬁﬁﬁﬁééLa&T?
&a%k‘Eﬁ%m%ﬁ%&&bTﬁ@T%mut&ﬁ%th

(10pt 2,000 =R 2 BLPD




Eﬁil’ﬂﬁ%%‘ (30

3?5'21 8@%?\# k#lﬁf@ﬂ:ﬁ!ﬁnﬁﬁ WEEE TP Mﬂ%ﬁ:ﬁ%ﬁ?@
FEBRT 06522206

& %%‘Jﬁ\\:lx

BEE Angular Deformation in Injection Molded Parts
made of Tale and Rubber Filled Po]ypropylene

Plastic parts are mcreasmgly being used for automotive vehicles to achieve welght reductxon

"] for enwromnent protection. The most popular polymer material used for’ automotive plastic,
parts is polypropylene, reinforced with talc to improve stiffness, and filled with rubber to

| improve impact-resistance. It is important to prevent warpage to achieve high quality pats.

In this study, the author focused on two points. First is the shrinkage anisotropy that is a
‘macro characteristic that summarized multiple factors, thermal shrinkage, elastic recovery, and
orientation of molecules and fillers, Second point is the three-dimensional shape. Because the
angular deformat‘ions‘ induced by shrinkage anisotropy between in thickness and in in-plane
directions occur on thiee-dimensional shapes, only. ' : "

- Initially, plate specimens were used to'study the relationships between mold conditions and |
the shrinkage -anisotropy. Shrinkage rate in the thickness direction js a few times larger..

| Negative correlation between injected weight and shrinkage rate in the thickness direction.

From these results, molding condition changes the injected weight; injected weight varies the

shrinkage  rate in the thickness direction.The influence ‘of the material compositions,_ talc and
rubber concentration was discussed, also. The shrinkage rate in molding and transverse
directions decrease near tale concentration of 10%, on the other hand, shrinkage: rate in
thickness direction increase sharply and above that concentratlon all rates tend to be constant,

1 Talc acts as a nucleating agent for polymer crystaihzatlon so the rate in thickness direction |

increases but saturates near 10%: Shrinkage rate for rubber concentratlon, in the. in-plane
direction decrease linearly and in the thickness direction i increase lineatly
Next, injection molded specimens with an L-shaped cross section wexe used to determine

the relationships- between the angular deformation and molding conditions and material '

compositions. Almost the same tendencies as anisotropy;shrinkage were observed.

. The strains for ¢ach sample are calcuiated using Hooke’s law, In this case, the force that
induces angular deformation is assumed to be the shrinkage difference between in the in-plane
and in thickness directions. The tendencies of calculated strauns are qu1te well conslstent with
measured angular deformations qualitatively.

| And the last, the proposed explanation using the Hooke s 1s confirmed as a- predlctlon method |
‘and successfully well coincide the calculated and measured deformatmn tendencies at the case

for molding conditions and for material compositions 7
) (2t 3PN AR—A 300 EHEE)
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