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Recycling Technology for Automotive Rubber Products

1. ELE&HIC

MM A2t R kX hEnTAL
Wls, 21 EDG S, WRERENS T
T, Th&zolt LEREEEOEOHOEEILR
MEFEmL A, By TAERCREFTISLOELT
Rt~ 2MELERATHD.

ZITR, FAamEiEe N s RiEd ol
HA 2 nnEHEL IV TRAL, EFEMAREH
fo U Ak & 3EHE, 9500 AN E W O R
Wik oS amEEiz20TREA S,

2. JLOBRE

LibrlThdao 7 AOEINME (1494
) ofvicag—a wAickhiaEh, ML T4,
ihakdr, FLEELTHBIRTLERRTLM
BrED Thoff, 183MECTAVHRY » KA
= (C. Goodyear) =L &I RIZ LA,
FpmE THEE S L THBSSED, 1888FE L
FUIRATS a7 (], B, Dunlap) IZL0 B
MERESAD Y TARFAILSTHEBEO R
BEL4iizcEmEERAERAICRRMLE, =5
i, THESEORBIZFOEEX oM T L0
BHIN, STITREHE L LTEBELE LS,
BRERFIZA TRAGRVTETHS,

BETHB-1"i2nt Lo, SAnEER
AR TA, FRETLEDETHATIE 00T
AR LTS,

BRIt ERIE, B EEMNEARRTHITSO
BAdhah, Rz AhES o RER - o -
f»FOBFRERTEz N EELEERMTS &
Bbh s,

Katzumasn Takeuchi

ol R

20
A 10

;m
— 5

0
1960 65 70 75 80 85 90 95
B-1.YintREER (1960—99)

— T, EE S R T A O b
LToMiES %y, BE: LT EhaZ LiC
Eh, —oEgoREROh TR, T IN046
MEITHEEE L T=FITA VS 203N T
VAR, O TREESA&IXHELTHD FA
¥, A= FROTIREAYN by =¥
ZkELTHRETRGIATIG,

FoRkiEBE, EATEMS 0 0T H0ERR
AMFEHERELTEY, BREMGO Yzl v —
YA MHEEERD2 0% LThiE, FO8MT
A RIEFI B O Fhe AR L, MY TSSO
SR EEL IR REEVTRBES A2 AR
WALETRS,

3. JLERERD YA 2 IFiE

SLIMATEERE SR, BBREEHL
TLvAd, MmiEdlE - o L5k Y
HA 2 ALz vEBETRES, B—1128E0N
BHEErTH, L3 E LTHLE
Ak 2 roFTcRAECIERTREODI$
A ZNREE 0% EEIRTHEHN, £0E(
2 —=A NG 2 Thh, KEAETLIVES
NE-TUTANSAL Lm®Tl 2%RET

HEEWE =5 2 Fv—EEir R

E_



B R

Vol 44 No.1 (z00z) ()

.

I, FARHEETIUYAS Pt EE
AAFHRELTFAS 7S IALTER A (Life
Cyvele Assessment @ LCA) i@ THED, =&
A A TEEZLRES, B2V ZRT RS
A BB BIT MR RN E
$, HEFMIBETSE T TR —HE
HRES, TEHEMY, =T UT AN 70
TaHZEMFMF L ECAS. EEBETDR

e

-2 JLMECEHIHENE,

UL ZLIBI-ETSHRIFILF—

ThHh=wFUTFAalds Gl ciesofsh
SR LR FOAT AR, Eihed MR
fp VoA TR EEE R T0D.,

4. TLOER

—hLEalwTUTANYS 2N EHEL TS
HE oM@z TR 5.

FTAMEE, FAT-SAb e h—R RS
Lo+ =B BRRIENIZECOHBAHRD, Zh
ORI LnRoBRETH S EBRMES - 7T
WHKEBCE-TEAGRTEL, BOHEE
SEEyE—2Y s L.

Z ORI TR TSGR
ThH3NMIc, FRICHAHRZERE LGS ZEHT
%, thoOBREEERTIAEMNE, LT
S RTHEDAENS, TEALT > AMHED
HEERL, W TRANEELI Yo7 T ol H
BhEiFT-TH0, —ofREOHI Iy o
—git %L, BladRKEREITT S TRIAME
Ehxzrbhob—Rb+5E, = bpl—H

M, VA FaTH | fRT ¥ [kWhikg)
FAvYES il
Wil 1
n—ﬁkfiﬁfuﬁ 13
FLEN Lo F i
1 TEEEFR 0.2
M L 0.7
it ~5

Wl K-

FWIFaPdr e aTixyF

F o Rl

*CHECTHR. BRROERFSA

B REMAY
M:vEillesn
GM: TRk

E-2&5BHBOWITE (GPa) £ 510 YHEETs (GPa)

£—1. JLUSS T ILERHE

Y Ho Fa-dr FR 4o 7 I

Fi=F Aba0U4{IAEE) | BEHAR - RIE W - 8o L = 4 A L b R
WA (EEam) | (EYmE L EFN LT

THITAIE L 0 Bl G (R E) #En 4 = 4 = LR
HE LI (L) FLF oS ot 5 e

1=Ta1 8 (0% = i F—EIL - Ptk WhH, & % &

EE) Z4=b AbadU60Ts c RERES A TR EORERE L L TERT 20H



10 =Lt U Ao I -

HntoaeTEREEBI-EAS ETA - EIZLS,
o OHES  ERERE T e <,

LAMTTITRTRLWER2Z2TELELEN, ZoRkik
EEFHRTELSUNA TS HELLY

oM TR RE L VD 3 SR £

BBz LT, FUTLBBELLEERTIES e

LS. —OHMT, BT ACHES L ... rjﬂiq

AL b PR S PR A R LT3, e a1 B — 28— & ] 708 |
Wiz BAOS AHEIL, BRELSMESXER ) 3p et e .

Tak, SHERLEMALFMLTVS, £ ﬂ*”LnJ

O L A aTF—fbodih—Rr TSI s T
5, A—Hr7FF o200 EREL S
Z, BT IERICHRACEE LSS
MEHZTLZ LW AIETHS, —OBREE TRL
hREOCETAEZ@—-3Y CRT. ZZTAILW
Bz hL T LR« 22, BiTBESR
EATPEENE Y Ddz b iR, ClI7 4 F—R
AR Y — AR S T A R o e
THEMS I ELn TV, - olE RN
DALNMTFet2dhb TRESHLSN, ZOR
HicLh, B THEIT LS FEERATRS I—
HrZF o oiciESREREL TS,

B—5. ERITEROREEM

5 JLOWMEZDINT

=N TR T BN DoE e A o[
WA L THUEEYE TR, BT L
FhE S LB AMICRHATES L SIS
THEZETRES, 27 ITAIFAL 20D,
RO LCAMLEz KA, fllkomag
AR TE AR TS A E T A L E
Lo,

BRORE S AOEREREE- 6% 1251,
iR E s T S IzhS,. LicL, B
WTOREEMIC L A BEEE -~ 0o, S
M4 & - EATREhS.

B=lr TR
A TAN) - BRI S S T L4 Y o & 2
B (BHE) © 50K 20K LRI L 0 Aede 0 L B

C {CH) : 74 F—#miziEFPRE ST

ML S s S L T L N e S

B - assEtth-x 7 eS0T L
1281+ & HElE

e EERESEATANT et 2 5E
—d4, E—5iF 4, TLOEE—-REETHS
ShFreh—Fr7F o7 icRENIREEN oD ,
RS ATN, EREORMEA T G, 6870 72 74 76 78 50 52 84 86 88 90
= T THE AN b A A S AR 1

TR CHEABREASDITESR, LANMTO
FTrL O THRICHT SRS fAF—RHIME <
EHEOHATRS 5SS TEY, LCARICRRE,

HETLARIE® %]
=

E-6 BETLNRLER
(BEJLARE SFILERE)

_|.|:|_



B 6F 5 rk

Vol.44 Na.1 (2007 (1)

(1) EEBERN

BEBS: L LTHENo RS L Ty S0,
FEAFARESFSM TEPLELENR, S5BR
i (B - A i) ICLOEE - BREL
ELOTHhE, ArETRIBEESES -0, B
A0 L RS o S, R o )
K, FHROUE - RESYE-_2H4T, TLOH
Bt EBELTED, TOFo2e#@-7Y |
T, ToTEERELTIE, TR
VAALT L FRIESHEIH GG, £, B
THCE, MESSEEXALEN, KEEEH
B LTHia - mETEISMESL, Tok, &t
A hES: TE—EEFE-sTI S,

P @ @ @ 8 ® @

R R R {RA o R e
B~ RMPa~ T
CRER X G R

B-7. BE7 o0 v

COmITERTR, HioEmasumtEiTcid, W
EEETTOARINERS, ROEEICL D H
W EEL, Lo —RMOTRENEA TS LS
bbb

OH, €H,
a,

|
'hl.Hl.-lI!I-l'.‘E—l:l-.- CH;~ C= OH—- QH;~ ——»
i i .
i
- EBHg~ C= EH = Cly- 0H,— 0= CH- CH,~ +HOQ: —F

B, CH,
~ EW,= = CH- CH~- EH,~ daeni-cH,-
bo-
oH,
~ EH,- f= CH- CHO + KO- OH,~

TOERLELT, BehAdMESLRESTK
i L amMETFHIzLY, HESLE R
AN, FAHEACLIRERERNG,
Wiz cHE~FEY LviofRIZAVWeRE D L
FEy, FoioEER: LTRNEL TV
Fikit, Yo FA¥r—#* hbvS 2oL S
S LAMREBREFIHELAE PDMBEME, HHS
lIzk&7FFadLoBMEY , MESic L 56
0 S LAYEIRTAS.

(2) BRLBEEE
EREOEEEROa T I R
HELTHBETEA L~ THERESTA - L
MEMTHN, FOESICRTEHERSERE
THY, —hEEETSFEEE L THsOBHER
AismL, EEMomEnELEL, SRELT
e S LSEETF L, EFHEENIREZL
T, SEOHREEBSENE2E: 2 LBEH
BLiiluadHBEHLRAWL-<AtfTERRT
SEEMNBN, EOAMoR FE0LOLEHT
HEZENHELLY

ZITE BMER Y = F—2 Y o FOTH
P EE A &t i b LR A i M S R T 4 T
EAEPDMMNE T LA DBRERE LRz oWT
fRed+ 5,

a ) dEAHHT

M GEE A R T ARSI R T 2
T EEWII, B SN O A E RBIRA T S R
a0, Z s iR T OB AL P T
H, TR B-8" 2FTAF Y 2a—FHAT,
EAE - [E) - A& S — | B AR A
AR I 0 S R R S R A GE R LA MRS R L
Bl T AT LS (B—o0' ) L
HEOH ST — (B— 0" ) mmssic
MEHL, BRAARNNCONTE ARELER
fEL=.




(13

=L@l A e

— TLRFREEALF—= ]
S C—C : 83keal/mol
B C—5 | 65keal’/mol

55 : S4keal/mol

B—10. &8I L¥—

b ) T
EER-LOHEMA D=L LTk, B-1
1" R LSO S B e U X L
el T LORBMEMTRIRIZLD, B
HMEDF) A7 4 FESHME LB AIZL
n, BHLEBHACHRLICFALT 4 FESHMHE
ESAAZ L FRSGCEEL, ERAZETFS—
AFRBIIERELTI Z &8, BESHh TS,
TRTEBR=- 2 cEFAmicELE,

o

e i
A B C I E

{0 sl mlL)
CIfY AT 4 F
T C-5-5-C
WA TLN
IC-5-5-C
MESEIRFFE
C-5=-C

A B C D E
EE AR T o AR Rl

H—-11. PHEETTILLEBRERGTER

S 5 alEﬁgnmﬂEE;_
ISSENE TR

BH—12. BRAVIROML L (BE)

£, BRASBRNIZORSATV 208
ST S sh, MR LIRS R £ 250CH H350TH
M TR AT, FE S ADA A G O RS
M- AR RBASML, R oy A DB
TR THFLEOS, B—-13% &, 26O
HESLFHLEESRHAI 5 0TEELS LA

V-r—E@OMrieE S 2 EAERTE S,

F{LE]
& H0C, @30,
e Handam hreakage BT,
2 _ (= b)) | F RPN
b | Crosstinks breakage™, " 4| st mmmonts e,
—=¥Eﬁi_*’; 57 o niRdR
o 0s I

Wi
E13. HorikxEMEhER s Vil B,
FHEESOENRERRAEOME

o) MO

ZDIEMRELE . L ORI o TER
HRHMESEER LA —=2 b U 740
B L RN REEN TS, EROFiE
HEBEHLGERLEFFHFAT> (EPD
M) #FhFhiERIRELE, Ao TtHELE
ML EEHII T L FL, TOHESMEE
HELEboTHhS, E—1 4" 4R nEE b
7l FimBEE T4, SRR
NTVHESZ LHWS5.

.
=

o
g 1a B W m——
= T
| '-_______
- oy
i
- 4
an @ = R
i - R
i = 50 75 100
TLuFR

H—14. BETLMDY LW ERES|IRME

EEWLIFa YEAME (&) . (&) BHPREF
i, WEAR 38 ostticTRAMB SR
NTHLL, Bttt Eosiond, HHHR
iRz TOREAECOSN, SR T L
] MLE A O] S R AT Rl ar A L oo A
B, BicTRNOY2F—2 R « 7REERE &
BT 0T UYL 7008 LTaTHELZ
BEn#EMEERTWS, £, Wi 58000
Mt @t s, EEFEERNTPPES
L FL, SEEMENE THESAO—EERIEN
R T AL TEHAHCH TN =FA by—%
BotWLMgEsSh TS,



e Gk Al

Vol.44 No.1 (2002 (13

6. JLYHA 2 I BEOSEORE

FEFARIZREITESNER Y 41 Y LikiZkeE,
BN HCo A U S 2ol RIEAH (S BE S .,
B o E UHricmim L, 20165 EREdO U+
{ #AEHEINNEBEETIEENRHD, WL
OHIB0% A b KR BB LS, TLHd Y
o FA-FiRIZ2VT, SEEE LSsSNEE
Bt HSeTRE TSN, EROBMEHT
LAy REEARy DEAETFEELE
WTEREhTEY, EH@CHESEWFME
EETHSD,

6-1. EHUE N

SERHELEERIE PDMEOD a4 8
FAGHEIZLERTETHS N, HEICEE
MMtES A0, AoHX 25 ALNEEER LT
CR, CSM, FEMSAERMashTa8, =
GizilATELZVy. Ll VAo ¥ LAlE
#HOUOFEETELDL L, —hoxdlhrira by
He 2 b BLY—wL VA 2 ARBNET o
—FAR b2 VS 7T ELERRY, Had
YESRIDEALEES, MREKETO TS D
SROBNAETHED, DBEOX bRSVEY A
FH MRS D,

O E, ZRGEOETOBR oY s
RN EERLITERS D,

fBL, —HFTFKM®DL 5 M imeE
TohERHEHOBIIEECRD, ~O ¥ -EH
MEEmCHTIR e ER OB ROREL
LEERD,

6-2. A 2 LRk

B5% @ U4 FLP BT S-nizid, #H
HHAEE N EOHRERASEELN, Ok
B0 AL LBV - 29 L By s,
rEtazHEEICMPIEIELETLRELCHTER TS
RSB TOAAEH R 5,

G-3. IR S0 5 i

VEET, HRESEHAEMREED BTN,
Bl A AT EHE R AR Tl o b BRI
ThRi=2EFAIL, WREETE-bOLE
HAaokamit: LT, LOBVELHELEL
Hatd#d oMt~ OTEREFRS R
TS, SO, REHDOPESHEBEEY-T

brG, VuhIiTHENEESE PLE LY 41
el Gz T EAN, COMRBHE S
WA A S, EEE L —d—, mam
LA—D— s h—p—d—byin -k A—H—
ERIE A o T X A - B A A
L, #ixr QREESEHEE L, CEMAERE~R
TZA4—FAFx2 V4L 2 BEMBEREET
HO, FEERFHIRE IS GO BEEOR
NEALEELETRS,

3% 30

1) Prachaya, Jumpasut : Rubber technology
international 2000, 9 (2000)

2) WMEE=: B FLEEE, T2, 494, (1999)
3 W ok TLoFER, poes
4) SAEME : B SLEEE 37, 602, (1964)
5) BREEAHE : S LoOFER, p5sl

6) BREREE: R )v—FAfFcx b, 49, 20,
(1997)

TR E—: B TESHo sk L 2EE,
pa7l

8 Fix,8.R..Elestmerics, 112(2), 38(1980)

9) Kalinuchenko V. .N.Jdot polvm Sci. Technol:
11(T).TET(1954)

10} Loaffer M.: Kautsch. Gummr Kunsest, 48(8),
454019495)

11} BF W, iR, Bk,
KEFE, PHREE. B,
KRALHE : BT AMREE T2, 27R, (1909

12} EFl MW, e, WRi®E, 8T RE.,
AZEHE, PEREE. TTNBE, HEHEZ,
KL - B L3872, 283,  (1999)

13) FIdEel—, SEfAER. EEER, WE .
gy —, REEHE - g
SRR, No, 42—99, 9 (1909)

BT RIE,
SRS

_13_



14

Acoustic Analysis of Engine Covers as Sound Insulators

Yasuo Sakakibara*  Yoshikazu Hirose* ,Yutaka Ogasawara®

500Hz 3dB

*1
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Abstract

Sound characteristics are investigated for an
engine cover that is used as a sound insulator.
Engine cover has a function of reducing engine
noise by covering upper part of the engine. But
engine noise can be louder if the design of
engine cover is not appropriate. It is because an
engine cover would cause resonant vibration
itself or in the space surrounded by engine and
engine cover.

In this study, we made frequency analysis of
actual engine noise and extracted which
frequency of noise is to be reduced. At that
frequency, contour maps of sound pressure level
are made around the top of engine with and
without engine cover. The pattern told us that
resonance noise appears in the space between
the engine cover and intake manifold. So we
made a slit opening on the body of the cover not
to appear the resonance mnoise. By the
combination of appropriate sound absorber, we
obtained sound reduction of approximately 3dB
at 500Hz and even at other frequency.
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Inner Warpage Prediction of Corner Parts for Engine Cover

Kazumichi Yamada*',Yoshihito Saige** ,Hironao Tanaka*®
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Kazumichi Yamada i (vl
*1 Yoshihito Saigo TG LN R

Abstract
The inner warpage oceurs at corner parts of
plastic injection molding, Injection molding
analysis  wsing  shell theory in  current
application does not predict the deformation
gquantity in accurately.

This report deseribes a prediction procedure for
the inner warpage of engine cover. The precise
prediction was  established by
combination analysis of njection molding of

conducting

shell theory and thermal conduction of cross
section at the corner parts.

‘3 Hironan Tanaka SETEMAETER HEM&IEER
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The Establishment of the Hydraulic Engine Mounting
Static Spring Stiffness Estimate Formula by Multiple
Regression Analysis

Takeo*

SQC CAE

*1

PV

26

Abstract
The design of the engine mounting is started
from the design of main body of rubber shape
that satisfies the static spring stiffness.

Several main body of rubber shape are made,
they are analyzed, shape is selected from each
result, we analyze by the one shape, and the
main body of rubber part shape has been decided.

Because the main body of rubber shape
strongly influences designer’s know-how, it is
necessary to quantify this shape design.

Moreover, it is analyzing repeatedly, many of
design man-hours are occupied, and it 1is
necessary to improve the stage of the selection.
Then, this report targeted the hydraulic engine
mounting rubber part. The factor of the shape
was chosen, SQC and CAE were used, and the
estimate formula with high accuracy was made
from the obtained analytical result.

We report on the estimate formula about the
case where the use shape is easily selected.
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(1) A a-3 a a+3
B b-30 b b+30
. C c-30 c c+30
D d-4 d d+4
E e-10 e e+10
R 0.995 R 0.995 - 10 c 10
N N G g-5 g g+5
Y Y H h-10 h | h+1o
I > 1 i-10 i i+10
¢ J j-4 j j+4
R 0.995 N
Y
v F
1| 1 P 10.9
A | 3066 2 1532.9| 24.1| **
() B| 202 2 P 146.0
c| 163 2 P 81.7
D| 1496 2 747.8| 11.8| **
E| 655 2 327.5| 5.2 *
- F| 3544 2 1771.8| 27.9| **
10 G| 104 2 P 52.1
L18 X e 2] »p 0.6
e’ 572 9 63.5
T 9332| 17
A G L FEM
0.969
0.995
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R=0.969 AT
g
=
N
=

(\/mm)
X
0.999

1 F1 0.583

2 Al 0.818

3 D1 0.916

4 E1 0.956

5 B1 0.978

6 c1 0.989

7 61 0.993

8 A1F1 0.998

9 D1E1 0.999

()F1 F 1
A1F1 A 1 F 1
i

30

t
101.139] 416.1 o **
Al 6.550, 50.7 o **
B1 0.152 14.1 o **
C1 -0.211] -13.1 o **
D1 2.979 36.3 o **
El 1.747) 21.5 o **
F1 1.733] 53.6 o **
G1 0.734 10.5 o **
AlF1 0.146 6.6/ 0.0002] **
D1E1 0.103 4.1 0.0033 **
A
H J L
FEM
1 H1 0.8903
2 J1 0.9877
3 11 0.9950
4 11J1 0.9973
5 H1J1 0.9994
6 H1l1 0.9997
t
117.039[ 583.1 o **
H1 -4.168 -80.6 o **
11 0.241 9.3 o **
J1 2.573 41.9 o **
11J1 0.059 7.4 o **
H1J1 -0.100f -6.3 o **
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Assy

Development of Instrument Panel Sub Assembly
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A/B

Paint for Instrument Panel with Passenger Side Air

Bag Door

A/B

PP TPO
P
PP
TPO

A/B

PP

1 Takashi Sekiya
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Mitsuhiro Nawashiro
Takayuki Kamiya
Hiroshi Ito

Masanobu Mutho
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TPO
All TPO Outer Weather Strip

*1 Mitsuo Hamabata
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TPO
Opening Trim Weather-Strip connected by Colored TPO
Molding
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Hybrid-Wheel

35

*1 Tatsuya Ohba
*2 Yasunobu Teramoto
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Case for Entertainment Robot AIBO
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