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2 3Ee AFE(1), 53] AF(motor-vehicle) &2 3ojx AR E, 7] ZFFgle Hojm st 53] FH
5 8o, EtaE e v BAS BAEIA, e Ed (overmolding) 317] 913 el #ek Aok, B
Hol e oW EYe AAM(linit)S AWHstE HAT shue] HE FAE(sealing joint)E EFsteE T3
o AAZIE= Aelth., 7] B FJAEE, F3(3)9 F(8)(groove)dl APdsar, v A& /e 714
Ql Fele] wrEHol oA 7] 2(8) Hag st #W(12)o] nAHEL/IGHAY H2 AFE ~EY RS
o Fe2 FEE A7 ABER(6)= oF 30 WA 400MPae] %E (Young's modulus)< zt=th. A7) E4S e
U= FAES} RAES} A AlFd o] Hgt A HETH
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51979 W9

A7 1

Fol el FiE s AA fd, E9aE Ee ved 248 EAEA, (DS W EY (overmolding) d)
7] 93 WRHoRA,

- 78 F5(B)(molding cavity)S SAs= F 7 oY =8 84(2,3)9, eWad AALS dHst= 3
TE 55 1Y HE8F6)E 283 g, Feol fAske G,

| A7) Zol AAE= dAE 23,

A7) BER(6)E, 3 24(3) o 719 (machined in) &(8)(groove)d A& npz A& = AR A
Roke] wrEHoe] oaja] nAE ZTEY A~ET(profiled strip)o]iL,

47) FHEe A7) BRRO) A7) 7 FEG) Alole] BebaE i wey B4 F9S AW W
s = 9

A7) LER(6), 150 727-1 ol we SHPES o,
(a) 2 W] 10 baro] w2 F& Wiy &EAF bl tial 40 A 200MPae] @& (Young's modulus)& 7HAaL, Bl

(b) 200 bar9] 53 WH A} dHolA = 200MPas] FES 7FA i, olul WEHi= 7FAQ TPER wESA AL
IS0 727-1 ¥o| wrg} 30MPag) 914 #AEE 7lxn, 2

(c) 300 bar®] ¥& F3 i A} gheol thefr= 220 WA 400MPad] FES 7HAE AL EHOE s,
< enEdst] A3 wy.

A7 2

i

A1 el SlelA, B2 (b)) EE (o) A9l A7) BeR6)=, ey ez edds x3dhe
S EEdsndy ZeppldYd ERedol=s ek vid T @Al oldd/Bd ofAE o]

=
E 35
A Zgoln=; o] xm A (ionomer resin); V7FAA AGAEW(TPE); E7F4A <#H#A(TPO); 18l &
o2 E(PES) o2 dAet~Er (elstomer) o] TFEZHE AgE EFAZ PEoXs RS S5HOZ 3=,

e oWBYE] A% 9.

373

rr

A 28] QJolA, Av] DER(6)E= E7tAA EZA(thermoplastic)¥ o€ dl-= =z -t]l(EPDM) S ¥ 3)
7t AH2EW(TPE)Z WHEoX = S EHSR otv, FS LW EYS 7] fgk .

AT 4

A1 WA A 38 T A= 3 o oA, 7] EH-(6)9 AT H(cross section) nWE FAHH Q&EF
& 2= v ¥ (polygonal) = = (curvilinear)?l A& SH o= o=, F& ewEdsy] A3 ¥
A7 5

A 18 WA A 38 7T o= g o QJojA], V] EEH(6)= do] W £F(longitudinal slot)& 7FA&=
Ae EAoR g, IS oW EYsy] fs Uy

2T% 6

A 18 WA A 3 F ool 3 el ojA, AV UEF6)E W HEY T 27k "WEH(lip seal or
scarf seal) 389 LEFo EA disir FHoZ 553 FE(1IDS 7IHe AS EAHOE 3le, FE &

wHEgslr] 93 .
AT 7

A 18 WA A 38 FT o= 3 &l 9lojA, ¥AF EZA(injected material)S WA ALEA E(reactive
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injection molding) (RIM) Z#]$-#gr = AN
E 4 (reactive material), Tx Z#g3iu|dS

e
Fe onBYE] s wy

2] 9-#| € (one-component polyurethane)S E&atE= HES-A

© 97k =4 (thermoplastic)?l 2 5O 3f=,

3738

A 18 WA Al 38 F o= g g gloA, AV AL, Y BE E4 9 fE AEVF Adgdoz d A
¥ (heat-treated), A5% il(laminated), 3R (curved), 73} E+= 4 =
s, S eWEYE] fgk W,

27E9
AHA]
ATE 10
AHA
37 1
AHA]
ATE 12
AHA
7% 13
AHA]
AT 14
AHA
7% 15
AHA]
ATE 16
2HA
37 17
AHA]
ATE 18
A4
7% 19
AHA]
ATE 20
2HA
7% 21
AHA]

AT 22
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g Al A

7l & & oF

2 e, 53] A (motor vehicle)§ FT 22 E7 fld Fe~EHS SHEYstE 7|Edd B3 ot

vl & 7] &

¥ 1%e AwH e AAl(vehicle body)ol AYHE BEe FEES P4 AdA 44, s o

el A5 FALsE ARaTY BYE 2hmolded naterial)ol FHE 7154 FALLS AR A
3o owe xag) PR, EE A OE 54 FHass A% 98 449 2w

27

o] F BE 9| 14015 owEggown vz},

2 A2 " F Qe Z2YA E85(flush seal)E 2+ oW FE= T 53 A

A A Qo e EYE EHAAOE(tailgate) =& FH F ¢
o eHEdE Fo] Z#(door pillar)7} §_ A k.

2peFe] bdoll 71o338ly] f8) Asak Fx2e FF D2 A3 f2l(toughened glass) o] 71&ol 53] wl$-
S

AT wEe) E A5d A7 (glass pane)l o] 1ES HET 4 2lE AX FE v,
d = F3e F Ao g

o2, A9 EAv AEd 14y S (clamping means)ol] oA HEH
(platen) Alolol] EA7} ¢tate o] £ Ho® st FiE 9o =

Az 2 A1717] 8l S G JES AAFA enEdE NI
Aedd Aol T4 EF(block) T 93t B~ (boss)ol osiA A HE,

Z# o] AFZA¥ (injection molding) FAL =L Bl & (injection pressure)S AFE3A, SvEYEE=

H
EAE 52 7AA ZE(mechanical strength)E 7} ofwt it}

d

BEA R o] 7w ARES HAg VAA EAS e AFo tEiMe w52 AR, fE 2 53 FA4
17] A& AFEe A4HAS v B2 FAE DA dHA ).

fre] AF(glass article) & SHEDS7] fAsiA o=d F3L wepA FEle 3 S5 Alolo] o9 A
HES H87) 98 24 84 (clamping element) 2 2233l 38 FE(molding cavity)d FHolw FE(H =
AANS FAs= v W (resilient seal)E YWtz o=w ¥

N

—

¢

(<3

rr

olfgt FxE 7HA & Yulolxrt olE 5o v 53 US-4 561 625, US-4 755 339 18]al US-4 761 91601 A

g We fEleh Heta e We AEAY AR AEee 14 FAA8A A EAS Y] B A
ofgt &tar, 53| V] Edd HaEEA grotok gt mESE o3 A & (injected mater1al)«] BEAF 2%
(injection temperature)& ZATt7] 934 L2oA % 7|AA i (mechanical strength) 54 ek
L=

H&ol, #88 F e ¥ (stress)S op7|eta ARH R Fs HIsh=(538] 22 AF SrollA ol wet
dAA oz FE(curvature)o] ztolE zhe= 3ozl 8 F(curved glass window)e Z-%) 14 F4H484&

(clamping element)®] Ap&o] wiAIEUetE, Yy FE2l 14 74849 AES FHEA ZXdr. o3,
Zat~gS FY(injection) st woF, 3= Aol FBestu ¥AF ¢ (injection pressure), AAHE JF o]
el EZ(projection) wiEo|th, o] Hgh FEfe] WGVt dsteE AFAE v A3 BT ofE
*Ué?‘&v}: We7le s T M T dEite ddder REYA, dapgor Fo] FHolE A

ko)

d F
S 7] HEiA ZE F538] AstAl 2 GgAFNA Eetar, BAF B (injected material)e] 4Hol AUAE K

>

4 53] &9 EP-127 5462 71SF slollA 828 S FU(injecting) o2 FS W EY 317] 918, o

N



[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

I FAe wrEW o] "R = oF 659 95 Alo]9] Shore A %% (hardness)E 7FA=d], o] W <o FAA
(flexibility)®} 71414 ZF=(mechanical strength)?] EE¥H&= Q8 7S WA= £L Elgo] o]Fo3
Tk oF 230 WA 290Ce] 2o olE27|7A] 958 VAH AEE e EEgew dek~Ev (polyurethane
elastomer )2 WHE TE-%7} wighz 3o},

ul=r £3] US-5 916 600> H3 8] A E(glass sheet)?] X4 W37} =29 442l MY ot Qe dF-&
o] Hgor 959 Shore A ZF=(hardness)E 7 & ZEg-eler d55H-5 T3 33 o

il

X W3S JMAE fy AEd taiAE, 809 Shore A ZF=(hardness)E 1A

rubber)7} Fd¥th: AT 1FE fFE AF HE ¢ & 88 S Qe ¢ A 2
J ol

TEAEZ ¢ 22 H3E Uehdle 488 f8AE &, 8 dA4% FES /IRAE 749
AEBEo d F43 ZoEd g ZEe ol E(polyethylene terephthalate) BE-H7} AL&E 4= Q).
dbdl FHoR A XF WIE e dHY AFE 857 A FHE FA% HEEE 78 IF
(molding cavity)2] ¥ (cross section)®] Fol ulglr DA == Fo oJsiA] =] A

HEYE 24 (overmolded element)®] 7154 X<=(functional dimension)el] T LAdo] H71E ] =9

o t},

o,
2V o
= o

Al Wb, fele A% 4%6—}—5— sl FdF BAS QAR o] Wy AYshs EW Al
540 Qo] A A (flash)7 72 BAHE, RS A A (injection pressure) SHolH el
¢ wEno Wy PE GRoluh,

US-4 688 752% 2~ZF A|~El(screw system)ol] 2|3 Ao} dpto] At FHo] A4y UEBEES
H3 F8S Adsled, s 23 (lower seal)® EA|(body)(704] Shore A FEZE 5

(upper seal)®] A (body)(50 WA 602] Shore A ZA=E zZt=)EY o] bdwkdl Ao] vpEz ey, o1 B4
E" 3 F(nitrile rubber)4 EPDMEZ TEO]A 4 Q= o]# 3t “1%31—

rlr
—lN
oftl
g
offt
5
o

lding cavity)< s}

[e}
= A 9ol 90 £59 Shore A ZFEE ZHe PIFE-#3 (PTFE-type) o] EF & wHsoxl @‘?ﬂ‘a(insert)% EASS Al
o] falsta, W] wWEW o] AUEL L& FH(lifetime) S T7HAIZIANE Z A (flash) 9] FAS B=HA]
i 9 T xHORRE ZHAZL o HA AAHES &),
3 58 &9 EP-354 4812 3 Fg9| wwlel WeFE dFHdy] A 54 Fd(return means) HE TF
T4 (active clamping)S WIS F=H(mold)S Awdtt. AA == T4 I F(natural or synthetic rubber)
EE 34 dY95EY FAE REoixl dft~En dE-f(elastomer seal)® FE|7F EHE AS WA

93 g 3h(sealing effect)E AEaH7] AaA 10 WA 500 kg/em @ 35 (Young's modulus)S ZHe A=
g5 = Aol npgrA et

ol Alxglo R Y FE 7 W dg WS wAstdE ¥ 28 H (mold clamping force) T84
e, 2ES AFE] A T Ao AFeA BE] h=(compression)s A7 ] F7HA
+= S=th(pressing means)©] AFE¥EITE. o] ZA(adjustment)S 7} Al= 4% (cmpression force)?] Weky)
A<= (modulus) (Young's modulus)®] EA4AE o= 3y, WA o] (seal seam)2] 4FS 2H3}7] 93 o]z
gk 2 g E(Young's modulus)o] WA &4 of I E7FAsT).

ol&1gt =8 FZ(mold structure)”} FAH(investment)®} A (maintenance)®] FFoAl H]Lo] Ho] EUe
A T daw glu.

aHeg, 53] eHEY 24 (overmolded element)Q] 753 Ao #a|A Ao ¢ £ AFAHS A7
e v &Y 71% (overmolding technique)S 7HAAIZ]E AL vz 5)c}.

olg]gh Ha = US4 688 7529 EP-354 481¢l] dHe W&o 4H A=EE At Aty 93 tutolx
glol, 27ldl Z=3td ~EH(profiled strip)e] FEjolal dedh 4l o]
o8 AAEE, 7Y doR AsiEs 2o Aol ds A

&
o
u&o{

S (receiving groove) <t

wge] YA H9
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[0030]
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[0032]

[0033]
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2 ode Hde wEhA, Ao 3 AddS IS , HEAS Al EHEY
(overmolded element)?] 7154 X477} AAses: B 4= Qar, 7Feshet dadlk Au]E o] 83k /fAd

WE9 FA(overmolding process)S &3}

rlr
N
o
o

oeld HelM, B gl FAL, F Ewel Hojw U¥, =
A, B3 A Fold 3 emBds A% 3o,

- e FY F5S A= Holm F N FH 249, evEY ZHA A (overmolding boundary)S 34 b=
Aol shie] deFE Xgste T st 99,

- FHo] HAHL Edo] FdHE B
7

3 (curing) =¥ % (polymerization) %, F3o] 7
GAR, 7] dEEe, 739 S(groove)oll A wpE

ng_ﬂ LA E A 3:_4 1401* o}q__% WHol| A= 72
oF

[e)

A #(overmolded window)o] A7
= AR Aol woko] wrE ] o)A
(profiled strip)olal A7) =LBE-H
e e AS 5EHoE g,

rlr Borr

ﬂE
[H
i
!

gy FH Fx 9L AX(hardness)el wWEkd  EHE 1= WHES AEAT, A
(rigidity)(Young's modulus® X &HAHE)o] UEH 2ulE Zgol #gt EAZQA 32w E (parameter) &
s modulus)& 7F4 4 dob= A

AL Wusity, &, 22 X (hardness)?] ¥+ 222 443 ©2 9 E(Young'

o]},

Bt} FAHdozw HlwA Sk (rigid) "EEHE "LES AHs= EA(body)ol <2siA HFdE WY
(deformation)S Ar]E= 78“* 7P, fEY AS, dEAES A" "Eol o8] f8 AlE(glass

=} O

o= p
sheet )] HE(flatness)¥} <& (curvature)d AH 38 1A E(mold clamping force)? &<
F3 ot Les AFshe &, LeFU HyEA & By opyel, olet glxFoer, {8 AEd WY
(deformation)& H¥33te= A HH(rigidity range) & &A=, ol fi AEZF FEHA gus g4

_]
o
A F8 lEZ A(nmatrix)® 33 X<*(nominal dimension)d] =7 3%tc}.

A

T, A4 22 A8 e AYgE dEFel oA AT "ol AEe JF¢S 7). HHAEY
ATESFH, AYdE 2eEUt 9 8kl VA 7heE F(groove) Ho®
Aoz Helt}h: o] &% WAl(manual step)olA, Lz o]H (operator)i= ZAH o2 1}

g o] da, o= BWEFR AW (cross section)e WIS Z#dct. WEHS g W (tranverse
deformation)® (Young's modulus) StolA]7)(d wekgt Z4) wiitddl, ATl (cross section)]
HelE 52 JES 25 28FE HAsEY. gy, FPdA E8Fe $EE webA o 44 48 d
ol dojAr}, a8Ez FPoA Ui Juhde FUd euolEe T olet thE eH o o) 4t
72l ®igle]l G WIZFsiA A de "ei-o wHEE Q] S WGt

=1y |
= Z:_]o]lﬂ—t‘ﬂ:oi L

il
-+
e
@E m

oF 30MPa®] Hi A (rigidity)2 2 @do] we UrFe BEAS Hosg. fEsiAE, 9E(oung's
modulus)©] Ao]% 40MPa, v} SHA= A ol%= 50MPa, 7F4 F-Ald o2 AHol%= 60MPac|T}.

Ui =2 AArigidity)e F 7HA FAFES 4ozt YR =2 A4 (r1g1d1ty)° eHEYd A9
(overmolding operation)?] & &ol F-Agal 7 9o vy sir o Hd&

obd(non-straight) F&ol, 53] 5 EAZ(rounded edge)oll AdE wl D& UXA (conformability)=
TaAA FEEA] Fe Fo 74 A (quality defect) & B+

L.

ol|AL WRI JE(Young's modulus)©] 400MPaZ AFHE = o]folth; & 3 Ui A} =€ (in-mold
injection pressure)(2 WA 10 bar)ol thalA+= 300MPa ©|3}7} vl&EAslar, fg 0}7‘1]h ok 40 WA 200MPa <3
E(Young's modulus)®] wl&&elar, H& 3 WH FAF 4= (SF 300 bar)o] tid|A= olHY E2 53] 220

=] 230MPa, <& 250MPa2] & (Young's modulus)®] w}E=]s}c}.

2 oS AP fEe 3E AA-(curvature defect) & 4 Fat FolAT &438] AAA = Kok Do
Ede A Hl(rigidity range)E A®3sl= Aotk T A4 (standard defect) (0] 22Q1 Xl H] 2
& v ", o T A" (critical defect)(o]&AR1 A H|3 v & *}o])& REHo=R
AALL BF B @ FUs 2302 dedn.

‘|_"
©
~—
©
2
)
jﬂ

A FHH=, 29 Hek(flatness) EE & (curvature) AFS o] e RE Wgko| A Fojx Ao A3l
E2 A4 CAD Aol digk 9 ¢ 9] =o] X4 (height dimension)®] W32 AHHr;: 8o
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[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

%2 UEIE 7127 Ax}(slope deviation)7} EAjgtt. dwzlow 0.5 %9 =5 AME FTFOo=E 7 FHu
A% A (manufacturing stage)olA] 3-&H ).

A

H A4l dAlZ, 95 (Young's modulus)©o] 30 X 200MPa¢]l ZA = whEolzl "Wy RE Az A 3¢
QL%Hé,O%Eﬁi%ﬂ«ﬂ$ﬂiﬁﬂm4¢05%47]7]ﬂﬂ% Zte= )Y HE AFe 2 2 3
S g3 FYo "ol galA AAEG. 2A, deFE el Hag mgs AT,
=2 B} o9& (injection pressure)o] ATHE ok 200 WA 400MPad] =& A (rigidity)e dutd oz Fo
g glo] tiFie 71 & A- (0|24 Ao gk ofF 199 7] &7 HAH S AASE AES 7HssiA gt
59 FANA UEo Faid(effectiveness)oll #aiA F23 Aozw FHE tE I
= o] T(tensile strength)o|th. (FARTE) 29 7|AA A3 (mechanical resistance)S &
AAE= o] EuEE F3o AZE Aol ZF(manufacturing cycle) B<F W9l YFA (durability)dl 93+ 7}

weba], FHojx= 10MPae] 91 A E(IS0 527-1 F&=o] welx A=)
7] Aol Fgo "EREET H4E 28 o 71 7|3

N

2 e weps dEs A SEiA AREE S e BEEL, YA dge BZHo JAA EAM

At ~Er (elstomer) THEZHE MEEo] A F qlvh: gy} Zz=d0 e &g
3 ZYHEHZO2qE 22 d2std ZESdd; Fujd SEdgol=e EEivjded &
g2 vld FEHAL dgR/ujd ofMEl o E Fe Al EE|olr=; o] FX|(ionomer resin);
7t443 O]E]E]'i\-EDJ(TPE)’ A7t SdF(TP0); 183 E vl 24E(PES).

"7t A AP AEW(thermoplastic elastomer)(TPEs)"#h= 8o, A7taA FX¢ dgrEv o =3
(alloy) & E¥=(blend)E 9H|sl= A2 old|E 4 Qa1 E7lAA A (thermoplastic)= HA E=
A, &3 42 (hydrocarbon) IE-, AEAom Aty utEAsAE dEd-z2dA-t]el(ethylene-

U

propylene-diene) (EPDM) &% A4 (copolymer) 3 (type)d 1FY 4= Ut}.

m?i‘ il

"7t A S A (thermoplastic olefin) (TPO)"ol#}= o, 713X &8 (unvulcanized) dFAEHE 7}
A Z2YLYHA(PP, PE)ozE FAEE ZHA(assembly)E Yu]sl= Ao =z olsd 4 AT},

olggt B4 FoA, TPEE 54 eWad F4o AMEH= 8 olPA|(release agent)oll -3 3384 A
A4S Y] wiol TPE7} £3] upghA sy,

wEkA, TPEx= 9 38 oldAle AFE =& Fidx Fw3 7IAH E4(EEF A7 %)(modulus and

tensile strength)& -f*|3tc}.

Al ERo moko B2 7izkol EW3L ouEY A (overmolding configuration)o] #HealA Hch. HE
Bol b (cross section)S WA thzbd (polygonal) ¥ A3 (curvilinear)o]i, A 4ds AL o2 T
(groove) 9] v}FHS FFsl=(facing) ¥ T dxFd o=z Ay HAE=sts= A o] do] ¥3kel(longitudinal) &F
151y A
=

(slot)E zte= E¥(concavity)’} D=2 ook, diEH= 13 (solid) e #E(tubular)o] Ak
(cellular) EA{LEA (foam) } = =0 & F+ 9
H 3

1 = Z3%H(projecting laterally) ¥-2& ¥3%
F&E(portion) ol Qg M=o FE¥3, o] Fol digt XA FWH(bearing surface)s
ERRE

o T

F(scarf seal)Z &4 Yt}

T& %(recelvmg groove)h, Zo 427 WH(vertical wall) 9o, EolA HWEHFO FA|(retention)S N4 3}t
?_SH _’é_ =

hl =
Folldeiel s stEds sEE

wrge] e FHL, 53] whgA A1E AP (reactive aneCtIOH moldlng)(RIM) ZgSye = gay
Z

Hodbgo)] e FALe wa £33 i ot&E(in-mold pressure)©] ¢F 2 WA 400 bard w E3] Z-gHr}.

(laminated), T-%¢2, 73} =+ 5} 2] (toughened or hardened glass)® 9+
(plastic element)?] QW&o #3t Aoz Hojm 3 o] {2 A|E= A8H

o
of
ol
( rlo
o
L)
_O|L
X
2
ofj
=
k]

m‘p
2
™
o
Ho
9
s
)
>
i
ko
B~
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[0052]
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T3 FElsiAE, 9 538 &9 EP 354 4810 7AlE HEHo A9 o], B o w2 UEHEE 93
5% A (active clamping) =¥ &7 FH(return means)S AT Farl vt

Boune) BAe wa ool AdWE B F
BDE

Agske WA FF (injection mold)ell A<

4 Al o

5 1o AwE tupolzeA, (D)2 F e F%, 538 ZAH, FIE FAHstn ¥ (parting line)
(1) 8 FE(molding cavity)(5)S 343 Hik(platen)(2,3) Abolo] AT}

oEd EZ(overmolding material)®] ®Al(injection)E Ast=H i, F3 F5(molding cavity)
o] oW=EY AAE Agste= AA(T)E Ze, s HWEH(6)(lower seal)& o] H4ES 93] F3o o it
(el AFH= 59 FulE HHl~(recess)ol ARG, Fo] &

]
Y5 x && F-E(non-overmolded
part)ol] dFst= TP s dut(lower platen)®] Fit2 ¥ HFSHA &F3; Fe] k5 W(lower face)}

F3 9] okt Alolol= HER(6)9] 27] =o|(initial height)®} 3 18 H (mold clamping force)ol ol&f Al

o] oW EYRXR ¢& RE(non-overmolded part)dl] 3l@sts= 8o X <luk(2)(upper platen)d] FE&
2 459 AE A55(9) (upper seal){vlEA A= 35 HE5(6)9 T A (same nature)S ZE=rE

FalA A AA A e

FHLe Holx slpe] EAF ¥ E(injection port)E ¥33E E2 FAF F(material injection means)(V] %=

AN Y 24S FF8] g s 7Y

o] tUmnlol~x= FHH A L(envisioned application)olAe = EA we, AR g2 x4
(composition), 2 (color) & ZAE(hardness)E dEsle Ee TFY 4o #AHESR & A& 4
=
olz]et EAL E3], WYzt 9/ wA Ad(crosslinking) A HFQ RS uwl= Zgk~E AH(plastic
state) 2 EAMS = 47k (thermoplastic) B E43 22Y & a1, B FHoA T3 2/EE w3
) =] A
&

[e]
A e FA JEl(fluid or viscous state)Z #AME = HE-SA B (reactive material) € & 3}

At 2
o,
webd, AR Pl dald Belsud, Anest nuwe EFdUd. Fzzad, o=, Fedsh)

_]

o
d ZY9de 58 AFEElE Aol BEo T (common practice)olth. o] 3k Hjol~ EA(base material)
Af-(fiber), 53] 8 Adf(glass fiber) R/EE o2 FAA(filler) 2 F712 Z3E 4= Ao,

A & (injected material)dl wel, HAF S8 WEHI7F H2E = oo S Fsty] A, EaFel
A g2 EZdS 125 Ao vtEAd 4 vt gty em, ol JaE Aty flsiA LdEHI 7HE
H(treated) &

53], PU-RIM # &3 (encapsulation)®] AF-olA, BE F3 F5H(molding cavity) & A+ %é] el

FHo JFE e AS e 73 o]PA(mold release agent)® Ag|ah= o] Wk wpghz sty P o
Al D)2 JFs AV 3K, 53] Zstd, 9d 5 A F o, E dwe rgk 534 7é}(composme
window) (WHF HEx BFW ZTAY AES Aok shuel fre] AEES AR e Asd (T
(interlayer)& FalA Aol shte] f7] e Fad el AES Aok due] fe AEE ZAds6hs) &

= Z43td A(hardened window)ol A&2 4 Ur}.

_4

_1244 2l
o

1~rl i)

rshr

o

AC)

W2 (6)= =(extrusion), AFEAH (injection molding) T¥ 7] AI7F&(machining) S EalA AxE F+ A
v Z23Y 2EH(profiled strip)e Fel=, g FPSHA A (10)<} LDEHo Ao tjsixa SHo=Z
&3 FE (11D (portion)S 7Fxa, (1o gk A% FWH(bearing surface)S Aldals= H(lip)& WA
u, o] BEE F(®)d -8, T T ] FEF ).

Hojd AA oA, "ER EA(10)= S(8)9 Zru} ot & Z& XA "Rl 422 W(vertical
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[0080]
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face)2 &2 2 ¥ (12)(vertical wall)¥} v} HZ(frictional contact)dl= F 709 FTHS FAl s},
AP do (] =A]) "EEE= o 2bx] oF=(unfitted) Aol LEH-o H|o]X(base)] Zo] WEF] Ho]
29 ¢ FHolAe F e A E(excrescence) Wiol S(8)9 FHY o] AA @ 4 U, & us AEE
7F o] HadA FAEHE AE BASIE 75S M 7 9 FAE(excrescence)= =(8)2 2 H(11) I} w0}
Z AES Qe xus A}

WEH7F & Qb & gbA sEAY, oloA FHE HAst=(close) A& /A s7] HdlA, EEFEE YT 9
23k W (deformation)S el dolake] £F(longitudinal slot)S 7F2 4 vk, dietxoz W%
B o] HES Fgsl= UE FZE(cellular structure)E 7FX|= Wlol A~ = 78 o] wo]A(tubular base)Z

FEHAE, HEE(6)E =(8)2 Zol(depth) BT}y ofF & FolE 7MXx, wehx deie TI&
. fEol disiA SulE A GEREZ, oA I ¥re] Afols Fde Hde] HieE fEd AAEE SH
(stress)S Alg3io},

=ol9] o]#fdt zlol= HEHI) oflF 2 FEES Wi IE A (curvature defect)o] EAEH FElE 2w
WA 7] 710 F83F WS H (reaction force)S ol Agstrlo 23 Zo] npghz sty 2 Wro waba]
BH(6)9] Aol A EolA, deieE ISR 1% fES ofr|ste 89 A glo] frEly AHS &
3l fraAZITE, o]#gt Fol9] ol S {9 FAY A9 ®ISLE F5e] Y8 A E (calibrated)
F AT}

dzx, dE3E6)= /ME F8(open mold)olA &(8) 12 2F 0.5 WA 3 me] o= o] Aol 2 mm FA=
49 = Aok, FYo| AAHAJS wf, FH6)E F T AFFA GFE F QoA {(13) 7 EE A
A A ke WA Ao EA Yo}, (D)L 3 FH(3) (lower mold)e] FHE] T HEFHE Aol WA
e},

&) (cavity)oll Eet28S AR o, "E5(6)7F 7] 359 W oA (7)(inner edge) F#ol A

=
dy =S AT, o F4%(central part)® 29 o3l AEx A3},

o tulol st g dE Agetd AT

o

o9 1

F(o] AZHa, 3o 2= o FHAS W, RIM Zydge] eHEYETE, o] WEI(6) Advanced
Elastomers Systems 7} A 2t ] SANTOPRENE £] TPEZ =i H 1, 8 e =
EPDM(o g d-Z2Fddl-t]ell) 159} A7lAAE A (thermoplastic)S FAECE 3l o] WHE = 66MPas] <

E(Young's modulus)®} 15MPa2] U474 =(tensile strength)E 7F5 T},
ol#fgt HA& f3lA, <

2 FAERY F4 o]l A (mold release agent) (S £ BomixAF AX)7F +8 3%
(molding cavity) HWe] =X

Uil
i)
o
B
[
>
to
=
o
m
BN
o,
o
o
rlo
k
I

5C9} k2l 10 barol A #H 3 doz FALH AT,

ol widl 3 943 obd 2] (intact windshield)ol L olX+= 58 Z @ (peripheral)el #2war, &
A7t FEo o]EX 0 AW (cross section)ol €3IA ARGt A 9 EE T XW fodA EHA
(flash)7} #ZH A &Skrt.

10007} o]Ate] vl EYH Z7(overmolded article)d AZRE 9] TL3 DEHIF AFEE 4= I
olg gt dHe] Axs<t, A stz st F2 7)o o2 X gl #aA Hd 199 71&7] H2(slope
deviation)ol ]2+ X4 HAA}F(dimensional deviation)E 7}&

13

rot
ru

o2= e Fdr #A=¥A &oru, O E JdHozE oW EdE AFE(overmolded product)S o] A
2ol 7W7he A4 (el dEH ek 9 549 £ Jd9)E g E Aol SHEHYI A,
[e3]
S

ol A B V)l Qoo Axol AAH

o

o
i

o] di= dg Alg¥E HE2 det~Ev(silicone elastomer)® THER HWEE(6)F 7FAa 22 WY

o]Fo] Hi, 6MPae] 9E(Young's modulus)¥} 8MPag] <17 %(tensile strength)® 542 3c}, o]

i)

_10_
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“‘%’491 G5 ¢t A, BEAEL S Ayo] thE Zx(hardness)d w3t Addx A 3HA] EHPUHEIAER

Zeo] vt glo] enEdo] SR & FH] eH=dH ZE(profile)o] doiAl

g, A5 WA o]& A el waf 0.126%KTF 2 Al HFHAY] Wi, & Ee F APe 7R
el A Axks FEEA 9, o Axks @A §18H=(eF 0.5%) AHe] A7(size of defect)Hrh= &
A Ak

H5o], 100748t 4L @
e & 2 @712

1 e =2

HEYR o, oWEYy =g 9L u oy o]Z4<2 AT (cross section)ol
A ZYA) wioll, 2559 =Y (lifetime)o] A Zout).

AzFAdA 5 WA 108 o A5 EEHE wAshs A2 Ax AHA(campaign) 2] W& EFE(r
Yk, AlxEE A (batch)e] YA (uniformity)& AT o)A vyl A2 WE5H7L F2H 33
o] UL o242 Rdl(model)olt} o)A AL (previous series)e TWHI AEs Ux&}A 7] wjiLo]r).

o|AL FHo 7 AgE PEK(silicone seal)/] Ui %7] 71A1E EA e E3] o A
PAl(release agent)”} AH8&E o] o]PA ] &2 3 A3}(degradation)ol] 234 A=l
g2, F3 olFAo <3 (1mmer51on)E1X] 1 A+ & & (Young's modulus)d <1

2%
strength)7} Z}2Z} 3MPa, 5MPa® #2438 "olX|&= AHo] Felw i),

ole} glxdo R o 19 TPEx= 8 oAl &x3s] H4 FX 1 Al § 55MPa9] & (Young's modulus)}
13MPa®] <147 =(tensile strength) &, ¢FzFe] £4o] At

Hlunlef 2

o] do A HEXEE= 3MPag] 4E(Young's modulus)I} 9MPae] Q1787 %=(tensile strength)E 2zt EPDMO.Z v
o] Ak, o] HL EE Ui, dYAE2 o Aol didt Are %S IAEHA EIT(H2EH E

X ol Shore A 7= 50 WA 90).

AZLS v 13 FAEIA T, AHE AASE afol EFEIY: SR &L AH (minor defect)?] ©A]
70%(B =7} 0.125%K tF 2FL)

F8 old Aol e Mol A F& oldAd 1 A7 F AHF] HAHEA FE(Young's modulus)E A
AR T Q1A= (tensile strength)E 6MPa® o]zl AL Ho] FQit).

o 2

d 1R ARl  ZFAdolar, 250MPae] A& (Young's modulus)S Zte HEH
o] FYHJE W, o] deFs e ZAHo] AAHEE stx, 717 Fus 2
ol2 AF2RE HW 1.499 AAE et}

o3

o] oA, ZH3 uAHF =W AE 190Ce =9 Wi F¥ <4 (in-mold pressure) 200 barelA]
Resinoplast (Atofina)AF7F A% AF3E™ SUNPRENE KB65 FBC] PVC(Z|dsnd)2 oW EYE AT},

= A% onlBY B AE 2
A

(the most critical defect)2

o

200MPa¢] & (Young's modulus)® ¢F 30MPa%] 147 % (tensile strength)E 7}zl 734 TPER whsolx dX-
71 AFEE AT
olgst 7|AH B d¥e =2 #AF b= (injection pressure)ollA] HWEH-o A& HAIN, FF ITF

(molding cavity) €49 Febk~¥ F#Al(plastic flash)e] P& 2ot

= 4% FYF(upper mold part) $F o FE& FASE 7T
o] (1) A FW (upper surface)d] HZE3ic).
5

olAL w3 FEY I B XF A (]2 2RE 0.5%9 HAPo] FEle Hd glo] AAHE AL 5T
At

T 2004 Ady tiufoles AR Hdk =¥ (upper half-mold)e] 2] WEHE FH|ata, o|F EF EE X
dxRgto] B utmo] yFo] wa} AelE 4= e W (variant)o]Th. —5—51 Toe e WEERIL AFTEE=
4, o] U% S e 2F #H(23)(vacuum ring)
_g]

_11_
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(4)(parting line)el A

A

al

3}
s} A9k

g

[0102]

-
X

=
=

Cross
[e)

=

4 A <4=(functional

L

(e}
QA (insert element),

A(26)<F, A27)(lip)

3
H

e

}
2ol
H

o
el

W (partially cylindrical
Ql

[¢]

=

=

o Afolell A 7]

l

A
A
(<}

A A
A ==

o A%

3k

2] 9|

[e]
T

T
]

VS

LTI

3]

o i
Z (Dol o

[e]
He

(25) (A 9

=

wat, ol

3

2

platen)ol

==}
FTo

2

A7F v AAd o=

e

HH(3) (lower
(25)

=

=]
F&(molding cavity)

B}
BE(24)

=1}
=
5}

o
section) ]

dimension)®] A|$HS H
section)¥}

[}

o]
=
z=

[0103]
[0104]
[0105]

Aqr

o)

5

9% o

=2
=4

£3]9)

@8

i

o

]

9]

el

8

i

L

L

A

)

MY olE Ttey

[0106]
[0107]

BB oH T (sectional view).

)l
N

= 13

[0054]
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