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BHBB X ARRE R ELRRAEN AR A SERARB X AR
BAs ok ARMY  BaHARARBHHRGOEHNRU - EEEHE
BRI E BB 0 KRN 3 B A — 444 HYBRID TASS 92 £ =
ko BASEREBIABRRMSCXAET B BB LAKE
BaBAxARESa(PTFE)FEFHASE AL RGER - 2 LEH
HERBHERBBRABELENTT  UEFEEZRHAHERE ) -
Mz AN BHRES AR FRADHEFTTEES LR
MR BR-BEBIARARERBEASTELRRRGER A
ok c AEFHABESE > AR KREHHEABAHGREIRLH
REA-5H EHBEAYE LS LIRMR -

BN EREHR AL RBREE EP PTFE B A X ARR A —
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o fTRATH BB X AR ?

BREBBESHERAER—KA6 0FR L BFBRBZA AR
T X EBERUEZERAKRE - ZRAKK > AILABEEAER
wRARRE

BA2KBBI (R MHZIEMER

ARBEBEMHB A ERGHEL  DEBRAHMBES &
BB Z AR K > 4o Dupont 28 ~ DMS 2~ 3 ~ Allied Signal 2 3] -
Bayer /2> 3 ~ MITSUI CHEMICALS(=#4£)2 38 ~ ..... BB R HERK
—RABB L R ARABEE  AIREZREBESRRHAL -
4o Du Pont 2 &) ~ Bayer 2~ 8 ~ UBE(F2f ~ B &)/ 8 ~ BF Goodrich 2~
) ~ Zeon 2~ 3] ~ AKZ0 ~ NOBEL 23] ~ ..... » mERM KB IHH R AH
BREFRBRRAEE®ET N > 4o Degussa 2 2] (4 % B #) ~ Enichem 2
5] ~ WACKER 23] -

BBEMNDEFRAIFRRE-—EXEGRNBIREY  BF
T¥H 05 HREL MO ETIRRMARGAE X LT
FTREARS R BT B HEB(TPE- TPO~ TPU~ TPR~ ...) &4 F 3517
BFEUIIRRBERARFOKREBTBRM TS > 2L &Mk > &
BTGB RATELERELYTEE - RREBORHM - FRd R
ERBBRHM - HRE - I A BRBRBACYFCE ER L
MBRES SFCAERAMBL Ll T:

(1)VWacker 2~ 8 £ & %z Silicone Rubber(® &)

Wacker-Chemie & — 2 3K M 84 /) 3] » 48 2R 3% ££ 4& B Munich
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BHFREE FArafohdtf R Bmiivn:rs
EnRBHEHUE -

a.Elastosil R: B &

— A Vacker 2l H BB BB ZHEL  Z L E 2
BRBACE LA wEE > BP4k ASTM D 1414 o &

MQ : Polydimethyl Siloxane rubber -
VMQ : Polydimethyl / Vinylmethyl Siloxane rubbers o

PVMQ : Polydimethyl / Vinylmethyl / diphenyl Siloxane

rubbers -

FVMQ : Poly - r - trifluoropropyl / methyl / Vinylmethyl

Siloxane rubbers -

—HEZAS—KHOOAHRE  ERFRERLSTF; Bl
FS Rl SR EE BEMATH 100 -90° shoreA -

——REKERBEA-50T-200C > HHEARTE-90T
-300°C -

—ABBHEOHELERRCELN  BRAITABHE  HR
ERUBMHE

—hmTik BEASY  THEMEAEE -



— RN A B EB g B EH > THLUL 94 V-0 & E £ -
SERERTRATEIQO~10% > B8 S  TREFEA
MTHEE S ZRF -

b. Elastosil LR & Pigment Pastes FL

—IRAREYHRE > BBHBAMETRAEMAHILL EHH
B BAFEEFR2ZAL EHAEES  -@mFLAZAE
BREEARZEH  LHYLE -

—IREBBZ X E LB AN
A ABHE(BILRERIRARE R -

ARG AS BB AR REHI I HRTAR > L8
HMERY o BEREE > RAMBK -

* AR B AR o
cBRALBBAAELEZEAESLIRD -
cHRAERE BEEMRE -
cEHEBEAFRGAAFREOTR) -
- BAERATHAERABRHUKAE L -
c. Wacker—chemie 2> 3] 35 43 A %3545 &
—RABFREF - BHEDBEREIIRY -

—REPERERZTEAEM B shieqe -
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—BEAHBATEZLE A ISO1400] RESE AT - BEERE
RAFERARE HARLRFZRGXERA AP mERHE
—RERKENH -

— B4 TPS—HERRTEHIRM ZN ) LITHEE 2 i
BEEMN AR R IRMENS LRELEEHEARE
RESEIABAZLEHETH -

—VWacker-Chemie R R4t 8 B ey o 48 ~ 87 ~ &% ~ i
BARAEHE.... 89 DINASTM~BS & ISORR £ FH 4t % 4o % 8

—VWacker R ¥ mittat) B TREAENEATRB Y S —
EE O RBERVBZHAANBAAARCEAET Y - MAT ¥~
EFERILE...> TELEEImT o

(2).Enichen 2 8 2 4 & # 8 (Synthetic Rubber)

—Enichem 2 S| REHRA S AR BRABREH 2 H#RF
Z R RRARETE 800000t/y r TESHAEERF ~ HA -
FEREREBR;ASLBHER L > &4 Europrene -~ Intol
Dutral ~Intex ~...;&mB (438 )e 4 SBR-BR~ SBC(TPR
#2)~EPR~NBR~CR~ ... X 2R E > ok LESH
RE KB - BEMNAARBERS  ABwARLRE
QHEEXEH  HET L% -

—Enichen REZTEHAE LB NEAELIRBER > Z408
E R E RRBEM -AHE N BEBK - FELE -
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RF tmty A7 B M BRI -

(3)Gummi Hansen 2 8] Z £ %% # B (FKM)

—Gummi Hansen 2> 3l P & & 2 FKM T &1:8 & 300°C » £ 441
%o F

o &4 1.80~2.202/ ¢’
o B&%M(1T0°C*T0H) 4 10~50%
e M, shore A % 55~90
o A EE -~ AHE - B KB EE
e WAHBEMEY 20 N/ mm’
o b & T 500%
o SREMAHL 63-T1%
e M BRLEMNBER
(4)JSR 7> 3] z DYNARON( —# &1t & o F 8)

—DYNARON % JSR 2] x it h ey — M A G/ EHZH FHR £ &
% = #8# %) :HSBR ~ SEBC ~ CEBC -

—HSBR : Hydrogenated Styrene Butadiene Rubber DYNARON
1320P R R A (PP — Bt 2 b a T £ PP Wi

AERBGM  BAFRFGTEMN B A DS% 4 20nm
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Bim > REFEHMSET AR S48 5415 - T % R PP/1320P
25 FREMRAE -

—SEBC : Styrene - Ethylene/Butylene — Crystalline Block
Copolymer DYNARON 4600p & H @ (453 R B 4% ~ PE )
Z B HE -

—CEBC : Crystalline - Ethylene/Butylene - Crystalline
Block Copolymer DYNARON 6200p & PP ~ PE -~ Ethylene ethyl
acrylate copolymer & EVA$fa = A8/5 % » RARE X EH A -

—hEHRALER S G ISRERRY R ENFTEEH
S B ITHB - RABEE  HARERBE -

—JSREKB I BRBARANSABALENS) LA LHH
5 HBME LABRAIMZ— -

G)®RTEMBHRE N

—Shell 2~ 3 2z Kraton (TPE » 4o SBS~ SEBS~ SIS %) B4 &
WA s ARNE > 8BAERA o -

—##AS @ Shell 2AHZELELEH EAL  BEFRR
BBty BAFGE2UHFAX2NIRIHAEGETPE) > 382
Wacker — Chemie 89 MR # & & £ /& % > T 4& Shell 2 S M X >
ERGEZ He!

— A — K # TPE & & & % % LAPORTE Alpha Gary LTD. 2 3] 4.

®"H T Evoprene A7 A& tEHB AL 1981 £ 4
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TONERAEREER &8
e Evoprene Super G SEBS : At ##t4: ~ LR B K1+ o
o Evoprene G SEBS : #&f#i&{% -
e Evoprene COGEE : ##% & ##& A (81 X4 ETP’S)
* Evoprene G C : % Evoprene G Z & & A4 -
 Evoprene : & —#& & TPE> #46FEMA -

—TPE B B B ¥ 1 4 & (Styrene ~ ethylene- Butylene) » & B B
W FESEHEHR > FRESHEE > EREILAHKAEDY
5 HBMHEE BT EAEER BAMAEABRANTPER &
BERBB—Fi#HSBSR—#&Hm SEBS > ZRE AR » B
LB U B/ SBSARTFHEREA  MBEXAFH LI
# LERTPETHGERTEARFRNARBEMIHRR
FBEZHH/L SEBS sk A% BHBAMNS &
spo B HEME 0 A Shell BENEKFE -

—SEBS £ EHBMH T BMABRREM ARBREXZFIAR &
RAGEREFAE R RES ZHM A - @ Evoprene 3# £ = SEBS
£A—GIHRTHERAENLT K @i5# & (Static seal) ~ H &
(Dynamic seal) ~ W # (Inner seal)# ¢ % (Quter seal)% o
st 9 Evoprene 4ot i #9 #R4& TPE- T 54 UL 94 V-0 #8048 & K »
BETHRENGAV) RARFEXBLEL > Z N THRAH
FTEP HWRRXES BHRUEBHYE  GEWNHARAR
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(6)DENKA Chemicals %2 3]

— BRI EE RN —REEB ARG H4 22
FEEMT:

a. # F 4% B (Chloroprene Rubber)

s BRMFAE - AT RE A AL RS c At EA M 0 Jbob
BREEREERETE ARARAEAEEHREMIEE
Hoh FERBAHFTRRLEHB T OB RIAREAHKHE
g °

e X B A % @ > Denka &9 ¥ F B LB (LATEX) &k R M # &
BERDEHY KA CARERIEBBEIFBEF I G BR
RAAREBARIRZEY » AL BB Z KEREER -

b. Z 3% 2 (Acetylene Black)

e H—HETMKRE > Denka AIABHEZHESZBRKETER A
RETRTHEZRGZREXLPERE » FEH B4 IC Carrier
Cases RAMAR Y G ER KB HELETRAN WEAFNEE
REHEESHTEMAL -

c. B H @i MBS #iAs - A AM 4 > ARGFAIHRM > AR ET
Mo RFEER(MERIFE - BHE) RRARDEE > o PVC
¥ -HtbA S ABS-PC-PS-SBS(TPE) ¥ £ A4 AT ~
RAE- B - THEAMEAIS IS4 -RAEEE T ¥LXH#4% -
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(7)Degussa 2 3) Z 7% 3% #| % 7|

—Degussa XA RBEB RS ARERAR RN A E &S
B AR LRR L FELRPHLEIELE ) AL
T A EELES BRBEERREH —ALBRYBRE
BERMASI AR H2RAFRIDIAE #2500 & - AR {2

SR AIRTE & £ %Y A

—EVP BN RE R R R ELHBRBE S B
Aerosil % 7| R8200 A s kM R H 2 — RALey #8 » Wk AE
ZE RIMBEAZZEE ARMHMENAAHBE R Ry
¥R BHBRRABLA D -RBHR D -RBESN
BERBKMEMEHERESN > ERAEFR AR -

—Hi it 2 BB H L A/t 54 2W_RIE; TRKREK
&4 % Silicon 27| ARG T RIPHRME - XA =
f1e® EXP 5420 X — = MK & 8445 > H ABEI R KR ES
M XAALEBIEEAL  EHBEEERRK &
BAMRRFABEREA BESETHEARB FHBRE RE
B -

(8)R.T. Vanderbilt 28 = #% B A5 %L L 2 REWH

—Vanderbilt 2 ARB I XX B L Aot L4FA
SLURLHEBERRAKER EmE 250815 F
Bk RAAELBHKAO) UL HLAE LK 8003F > a4
BB BB Et -FH EH KE - HE -EBE 8%
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FEER - KRBIYE FRERBRLRIRILLGIEESHALE
SRR AF4EASHRME  ERASLLI S Aitdd
tE R T YL mAEEE By OESY -

—Vanderbilt 3% £ £ 8 Norwalk ' CT» A A L BABBER
BARAHREBI ¥ —ERFAALMR(EE - &F  #H) B
(RS HYUWBEARAFLAELGE -

— % BB ES LS BRRLBRER (&4 Thiazoles
Sulfenamides ~ Dithiocarbamates ~ Thiurams * Thioureas -
Isophthalate - Guanidines - Xanthate - Aldehyde - Amines
$4) BB HLEEE  FALBHA - EEHLER - L AR
A B ER  REREEB TEHMA wIBEH R
FEHBB - FERARLBBA -ABLZLELR(LHRER -
FHBDRFH B Ge R L > clay BAF) °

(9) By K g % B (47 2 B

— 4k £ B National Institute of Standard and Technology &
MEBTHNBRAENBARGEB(BBRRAXERE)
2B BRNEEAYD R —ALKELEEREAT AWK
HBGEBMALERABWRBRBREZ =02 BEL®

BRARLmyZ— -

— A MRBREBORBEFETHEISBE AKX FHHFHE
LRAFRY—FF -

—ARBREZHWMEBEBRD BTEMNHEB XA HGER > &
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BREHALEHF@BSTHES > KR AR AH G R A 4K
-l DAL GAHARERSS - —REAHREF X
TEAaTA>H(BERSERBL) b &K ~c. 5 ~d &
2EGH) e AG s TFRAZE - LEAKAERET X
WwEECHT..)~g A& hsH - 1. BHERRIRRER
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1. Applicable Documents and Standards

AASHTO: "Guide Specifications for Seismic Isolation Design" - 1999

2. Compounds

A compound with the following properties is used:

Compou Shear Bulk Material Equivalent |Hardne
nd modulus G | modulus K constant k viscous Ss
[N/mm?) [IN/mm?] damping Shore
A3
HARD 1.4 2000 0.540 16% 75+3

3. Loading conditions
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Type of isolators, dead loads, live loads, rotations, seismic and
non seismic horizontal displacements were provided by the
designer and are reported in the following table.

Thung-Thou Bridge
NONSEISMI SEISMIC

C
Type | DL | DL+ H Displ. H Displ. 0
[kN] LL | load | [mm] | load | [mm] | [rad]
[kN] [kN] [kN]

500 |1000| 86 43 300 | 147 j0.007
1100 [2000| 108 32 580 | 143 [0.004
2000 |3300| 87 20 700 | 135 [0.004

O|®T(>

4. Bearings design

Elastomeric bearings were designed according to 1999 AASHTO "Guide
Specifications for Seismic Isolation Design".

The various components of shear strain in the bearings were computed as
follows:

4.1.1 Shear strain due to compression by vertical loads

Shear strain due to compression by vertical loads is given by:

3SpP

yo=— if §<15
¢ 24 Ga+24s?)
(1.1)
3P(l+80k82/K)
=—_ 7 f §215
Ye 454, Gk
where: S = shape factor
P = maximum vertical load (dead load + live load)

A-=overlap area between the top-bonded and
bottom-bonded elastomer areas of displaced
bearings

K = bulk modulus of the elastomer
G = shear modulus of the elastomer

k = elastomer material constant
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4.1.2 Shear strain due to imposed non seismic lateral displacement

Shear strain due to imposed non seismic lateral displacement is given by:

A

Vo= (12)
r

where: 4;= shear deformation of the bearing from non seismic displacement
of the superstructure
T, = total elastomeric thickness

4.1.3 Shear strain due to earthquake imposed lateral displacement

Shear strain due to earthquake imposed seismic lateral displacement is given
by:

d

t
Vs eqa = (1.3)
where: d; = shear deformation of the bearing from seismic displacement of the
superstructure
T,= total elastomeric thickness

4.1.4 Shear strain due to rotation

Shear strain due to rotation is given by:

(1.4)

where: B = bonded plan dimension

6 = rotation imposed on the bearing
t; = thickness of the elastomeric layer
T,= total elastomeric thickness

4.1.5 Load combinations

Bearings shall satisfy:
7,525 (1.5)
Ye+Vs st?y <50 (1.6)
Ye*Vs,eq+ 057, <55 17 (1.7)



5. Seismic Isolator ALGA HRDB 450 x 450 x 188 (Type A)
The ALGA HRDB 450 x 450 x 188 is made of:

- 10 rubber layer, each having a thickness t,= 13.0 mm;

- 9internal steel reinforcement plates, each having a thickness ts = 2
mm;

1 steel connection lower vulcanised plate of thickness tsc1 = 20 mm;
1 steel connection upper vulcanised plate of thickness tsc2 = 20 mm.

The effective rubber dimension (bonded plan dimension) are L = 445 mm, W =
445 mm, the total rubber height T, = 13.0 x 10 = 130 mm.

The total device height is 188 mm; including the upper and lower
plate steel plates.

S = shape factor = (L+W) / [2t,x (L+W)] = 8.56
The isolator horizontal stiffness ky is:

kn=GxA/T,=213 t/m

5.1 HDRB Verification

The ALGA HRDB has been verified for the maximum vertical load and
for the seismic load condition with maximum horizontal
displacement equal to 147 mm.

The maximum vertical load acting on the isolator is P = 1000 kN. The
maximum compressive stress is:

ov= P/ A, =7.54 NJmm?< 15 N/mm?

The bearing has been verified, according to AASHTO Specification,
for either vertical loads condition, service loads combination
and seismic load combination, using equations (1.5), (1.6) and

(1.7).

- Vertical load:

congidering equation (1.1), assuming P = 1000 kN, A, = 198025
mm®,

7c = 0.578
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from equation (1.5):

e =0.578 <2.5

Service load combination:
from equations (1.1), (1.2) and (1.4) considering P = 1000 kN, A,
= 178890 mm?, 4= 43 mm, T, = 130 mm, 8 = 0.007 rad, the
relevant shear strain has been computed:
ve = 0.640, vss=0.331, =0.410

from equation (1.6):

Yetvsst 1 =1.381<5.0

Seismic load combination:
from equations (1.1), (1.3) and (1.4) considering P = 1000 kN, A,
= 132610 mm?,d; = 147 mm, T,= 130 mm, ¢ = 0.007 rad, the
relevant shear strain has been computed:
7c = 0.863, yseq=1.1331, »=0.410
from equation (1.7):

Yot Yseq t 0.59 = 2.199<56.5

EDC=¢x2rxk, xd? =463 tm

£ ALCA AR FPRMEREFALFHERABREE(EH 17 )
A S EERBRGGEAEMY > Fh@ L EHRBEANEKR - &
BREHBR  BTHBRZHEMARLOBRAARG S HES > T8
MBERFPGESLBREFRESOBH  BARKKESE - EHE L
ARBBEAT—EENHENENEAHE  AEBEUIREFT LS
(B 18) FBAFLFHAMBARERNFT XS0 FHHR
R ERFRE o FHREHELS - s DB AT 1989 £i47
AGHBEFRR  RARANTHRRY 1997 FRTHAR A H 2
HHERUE  AXBEAHBERS  ARRMRLERWE 19 A5 -
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DIAGRAMMA SFORZO-DEFORMAZIONE
TYPICAL STRAIN-DEFLECTION PLOT

‘g" 24
2
=
€
2
@ g B
Q
g
2
7]
12
é
¢ N
5 30 45 o0
Deformazione - Deflection [mm]
A) Deformazions lente 1) Slow deformatton
vanaziont termiche  nitro, thernue variaitons shrimkage
luage del calcestruzzo concrcte thiase
13y Deformaziom raprde B) Quick deformations duc 1o
frenatura ed evente sistnics Mrakimg and e aans

B 3 MBAREERE

= . CARICO -
LOAD (kN1

B4 MESZHNAMBLRESFMT
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Muodells agl clemenu imu
v e nelaton sismicr eha-
stomierter sottopostt a canch di
vompressione ¢ di tagho

A late diagramma tipro di
carieo-detormazione

Finute clement model (1) of
Hosrs subtected 1y aval and
shear loadmg

On side tvpucal load/deflec -
non plet

GAGRAMMA CARICO-DEFORMAZIONE TIPICO )

TYPICAL LOAD-DEFLECTION PLOT
Cancof
Load ;
; 150°:
100¢ -
i
I
, . . i . - V/Te%
-150 0 150

\ DEFORMAZIONE A TAGLIO - SHEAR STRAIN J

B9 ANEEREIBEKRBRERRTEIH



B 11 bHRRBREENZHLART R
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{kN]

300 T
2001
1001
{mm)
25 50 75

DYNAMIC TEST
OBTAINED 1N 1997

-+

DYNAMIC TEST OBTAINED iN 1889

B 19 ALGA z #eptera R % 1989 & 1997 A&
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ALGA # B 2B KR & SRR 4 —

MESCOLA I\.:!ORBIDA - SOFT COMPOUND

Modulo G/deformazione
G Modulus/deflection

Canco/deformazione
Load/deflection

Det a tagho {‘«}
Srear Stran

Carico vert.
Vertical load
max

HDS.A (KN}

Fz
HDS.A300 | 350
HDS.A 400 850
HDS.A 500 1750
HDS.A 600 2000
HDS A 700 3200
HDS.A 800 4800
HDS.A 900 7700

4 HDS.A 1000 | 9200
HDSA 1100 | 12000
HDSA 1200 | 15000

Canco vert
Vertical load
max
HDS.E kN)

Fz
HDS E 300 300
HDS.E 400 650
HDS.E 500 1200
HDS.E 600 1450
HOS E 700 2200
HDS.E 800 3200

#§l HDS E 900 4800
HDS.E 1000 53800
HDS E 1100 7800
HDS.E 1200 9900

Ao a

G [Nfrmm)

Deformazione
Displacement
max
{mm]

v
112
146
179
218
252
280
280
280
280
280

Deformazione

Displacement
max
[mm]

v

150
200
250
300
350
400
400
400
400
400

W s
Def atagho (%]
Shear Stramn

Rigidezza
onzzontale
Honz. stiffness
at 100% strain
[kN/mm]

k,
0.35
0.48
0.61
0.72
0.86
0.99
125
150
181
2.15

Rigidezza
onzzontale
Honz. stiffness
at 100% strain
[kN/mm]
kN
Q35
0.48
0.61
0.72
0.86
0.99
1.25
1.50
181
215

51

Smorzamento/deformazione
Damping/deflection

Damping

Def atagho (%] :
Shear Stran o

Dimensiont - Dimensions
Te = spessore totale gomma
total rubber thk
fmm]

H B

210 480
243
274

Dimensiont - Dimensions
Te = spessore totale gomma
total rubber thk.

[mm}
H B




O
it N i r i
Carico/deformazione Smorzamento/deformazione
Load/deflection Damping/deflection
A Damping
]
/i / .
: S i E
3 , . L, - ’ ’\
e T~
N
“ Def alya’gnol%] “Det ;lag:n:) %) 4 : : ’ Def alag;; [%]
Shear Strain Shear Strain Shear Strain ¥
N PRI
ESi
i e L <Y -
| | Rigdezza
! Canco vert Deformazione ' onzzontale Dimenstoni - Dimenstons
Vertical load Displacement  Honz stiffness Te = spessore totale gomma
R i max max at 100% strain total rubber thk
: HDNA | kN] [mm] [kN/mm} [mmi
i Fz v Kk, D H B Te
HDN A 300 700 112 0.71 300 177 380 80
. 1 HDN A 400 1700 146 0.97 400 210 480 104
31 HDN A 500 2900 179 123 500 243 580 @ 128
HDN A 600 4000 218 1.45 600 274 680 156
HDN A 700 5700 252 171 700 326 800 180
HDN A 800 7500 280 1.97 800 374 800 204
I HDN A 900 9500 280 2.49 900 374 1000 204
HDN A 1000 11000 280 2.99 1000 398 1140 210
HDN A 1100 14000 280 3.62 1100 398 1240 210
"#:] HDN.A 1200 f 16000 280 4.31 1200 398 1340 210
' Tk b e 2
: | Rigidezza
‘ Cancovert ! Deformazione onzzontale Dimenston: - Dimensions
Verticalload | Displacement | Horz stifiness Te = spessore totale gomma
max max at 100% strain total rubber thk
HDN.E (kN] {mm] [kN/mm] {mm]
85 Fz v k, D H B | Te
HDN E 300 500 150 0.71 300 197 350 80
»1 HDN.E 400 1200 200 0.97 400 230 450 104
-3 HDN E 500 2200 250 123 500 263 550 128
t-d5. 1 HDN.E 600 2700 300 1.45 600 294 650 156
%‘ HDN E 700 4000 350 1.71 700 346 750 180
I HDN E 800 5900 400 1.97 800 394 850 204
4 HDN E 900 8800 400 2.49 900 394 950 204
1 HDN.E 1000 10000 400 2.99 1000 428 1050 210
.+ x4 HDN.E 1100 14000 400 3.62 1100 428 1150 210
-+ 4 HON E 1200 16000 400 4.31 1200 428 1250 210
T S R o ) " H ; o -

ALGA # & *%@Lﬁ%gﬁ‘é. SRR —
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Carico/deformazione

HDH.A 1200 |

&3 ALGAREBRBRELELRERGE=

Load/deflection

Carnico vert
Verticat load
max
HDHE |
‘ Fz
HDH.E 300 550
HDH.E 400 | 1200
HDHES00 ' 2150
HDHE600 | 2700
HDHE 700 , 4000
HDH.E 800 ; 5700
HDH E 900 8100
HDH.E 1000 I 10000
HDH E 1100 13000

HDH E 1200

oy J——

)

i

i

i

33

e

Det atagho{:1] B
Shear Stramn 5i

TP TR g

; A
Carico vert
Vertical load
max
HDH.A KN}
I Fz
HDH A 300 1000
HDH.A 400 1850
HDH A 500 2900
HDH.A 600 4200
HDH.A 700 5700
HDH.A 800 7500
B HDH.A 900 9500
HDH.A 1000 11000
HDH A 1100 14000

16000

15000

G {N/mm !

G Modulus/deflection

e

o Ed

Det atagho {%]

Shear Strain

Smorzamento/deformazione

Damping/deflection
Damping
. -

Det atago [°%]

Shear Strain

s ’ f
1 Rigdezza
Deformazione orizzontale
Displacement  Honz. stiffness
max at 100% stran
mm] L [kN/mm)
\ k,
112 1.24
146 169
179 2.15
218 254
252 2.99
280 3.45
280 i 4.37
280 5.24
280 634
| 280 7.54
Rigidezza
Deformazione orizzontale
Displacement | Honz stiffness
max at 100% stramn
[mm] {kN/mm]
) k,,
150 124
200 1.69
250 215
300 2.54
350 299
400 3.45
400 437
400 5.24
400 634
400 7.54

53

D
300
400
500
600
700
800
900

1000
1100
1200

Dimension: - Dimensions

Te = spessore totale gomma

total rubber thk

(mm]

H | B Te
177 | 380 80
210 | 480 104
243 580 128
274 680 156
326 ! 800 ' 180
374 ' 900 | 204
374 1000 204
398 1140 i 210
398 1240 210
398 | 1340 | 210

Dimensioni - Dimensions

Te = spessore totale gomma

!
!

total rubber thk

H
197
230
263
294
346
394
394
428
428
428

{mm]

B
350
450
550
650
750
850
950
1050

1150
1250

|
|
|

Te

80

104
128
156
180
204
204
210
210
210

TR T TP, T A T




k4 AGABERBBRERESAEY 4w

T T oaee S »*!’f‘!?"‘" T

SRR

.- B S - A

DIMENSIONI DORTATA ESCURSIONE ROTAZIONE MASSIMA ATTORNO NUMERO |SPESSORE TOT GOMMA ALTEZZA TOTALE APPOGGIO
IN PIANTA MASSIMA DISPLACEMENT ALLOWABLE ROTATION OVER GOMME | EFFECTIVE THICKNESS OVERALL THICKNESS
PLAN No RUBBER
owensons | 9% N iNB2:5| @ | b | @ |[wvess | NB  NB2+5 | NB .NBZIS | NB4 | NB5
v | L3 ! n=? Hg=nxt
b 13 « Vo -
i <= L S . I . —
%'Elgéé;%%)%} QH'E‘“.E.“ “E
! -a-i-p-l-0- ‘ !
mm kN t mm mm Yoo Yoo %o mm mm mm «mm mm . mm
:

15 | 10 21| 4| 7n ’ 32
20 | 15 28 49| 79 | 39
25 | 20 | 5] 56| 8 | 45
30 | 25 42 63! 93 | 53
15 10 21 i 2 172 l 32
20 15 28 49 | 79 | 39
25 | 20 35 | 6| 8 | 46
42 ;. 63| 93 | 53
35 | a0 49| 70 | 100 ; 60
40 | 35 56 ' 77 | 107 | 67

10.5 l 70| 80| 6.0 -
140 105} 120 90| -
16.3{ 140 | 160 | 120 | -
180 163 | 200 150 ' -
1051 70 60| 6.0 ; 40
140 105| 90| 90 80
2150 o 175 a0 | 120 120 l 12.0
150x200] 300 210 175 | 150 | 150 , 16.0
1803001 530 " 233|210 | 180 | 180 | 200
253 233 | 210 210 240

100x100 | 100
100x150 { 150
100x200 | 200

1

'
'
t

L OO AIWINRIN Ol & W NOibiWw N R
w
o
N
w,

| 270 | 253 | 240 [ 240 | 280 as | 40 | 63| 8 | 114 | 74
L1470 112 60, 50! 80 21 16 30 49 - 79 |, 39
1 203|168 | 90 75 [ 120 29 | 24 | 41 eo—} 0 [ 50 ,
@200 310 4 - b LS U l
200x250 625 | 259 ) 224 7120 10.0 4?6.0_ 4 37' ) _32 ) 52 71 « 101 ! 61
200x300 750 1 304 | 280 | 150 | 125 | 200 45 40 631 82 | 112 [ 72
200x400 | 850 ! (S Agt SR gha) P . . — .
337 317 | 180 | 15 ' 240 53 | a8 74 93 | 123 83
33 347 | 210 175 [280] 7 |61 | 56 | 85| 104 | 13a | o4 |
147 112 S0 24| 80| 2 21 16 30 .« 49 1 79 39
1 203] 168 | 75| 36| 120 3 29 24 41 | 60 | 90 50 |
259, 224 | 00| 48| 160 4 37 32 52 , 71 | 101 61,
2250 610 - T crn Vo e T an | ann TN A T am T =, Tan 17
250x400| 1250 | 315 280} 125 60 j 2004 5 } fs_-i,f"“ 63 l 82 | m2 | 72 f
3651336 150 721240 & 53 | 48 74 | 93 | 123 83 |
i 400|379 ] 175] 84 | 280{ 7 61 56 85 | 104 | 134 ’ 94
‘4311412 | 200 98 320 8 69 | 64 96 | 115 | 145 | 105
203168 60| 36| 90] 3 29 | 24 41 60 | 90 | 50
§ 259 | 224 | 80| 48| 120 4 37 32 52 71 | 101 | 61
i 315|280 100 60 | 150] 5 45 | 40 63 | 82 | 112 | 72
2300 880 | O SRRt BN T gagtl B chal SR N R -
300xa00 | 1800 | 3711336 | 1201 72 {180 | 6 53 | 48 74| 93| 123 | 83
300x500 4 2000 : 425 | 382 | 140] 84 | 210 7 61 56 85 | 104 | 134 94
300x600 | 2500 | S Poiiady SNbon il Wit NRRLUIY A S B A NG
{462 | 440 [ 160 ] 96| 240 8 69 64 96 | 115 | 145 | 105
! 495 | 475 | 180 | 108 [ 270 | 9 77 | 72 | 107 | 126 | 156 | 116
524 507 z_oql 120 | 300 | 10 85 | 80 | 118 | 137 | 167 | 127
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&5 ALCAMERZBRAERESAELGE

T B ¥ v g Sl M
ONRSDMENSION YT
R DRI e S It B e i s
DIMENSIONTE : ESCURSIONE ROTAZIONE MASSIMA ATTORNO NUMERC [SPESSORE TOT GOMMA ALTEZZA TOTALE APPCGG.O
PORTATA
N PIANTA MASS MA | GISPLACEMENT ALLOWABLE ROTATION OVER GOMME | EFFECTIVE THICKNESS OVERALL THICKNESS
PLAN MAX LCAD i ) o RUBBER | ,
DIMENSIONS N8 'NB2+5| @ | b i @ |wwes | NB INB2:5| NB - NB23 ! NB4  NBS
R VE : tu } : n=? Hg=n x t , ]
g <=> o o a R I
Hel s === [ EEE
{ [ = =22 sy ErErEE
mm KN mm = mm %o Yo . %e n mm ' mm mm  ° mm mm rm
i , 266 | 23.1 75| 6.0 ; 120 3 B8 | 3 54 81 | 121 | 81
5‘ 343 308 | 100]| 80 £ 160 4 49 |, 44 69 96 | 136 = 76
h . St B A SRS Bl IR B Nt A
@350 l 1200 ; 420 | 385 125 { 10.0 [ 200 5 60 i 55 84 1M1 151 T '91
350x450 2360 . 497 | 462 | 150 | 120 , 240 | & 71 | 66 99 | 126 166 _ 106
% | 546 | 524 | 175) 140 | 280 | 7 82 { 77 § 114 | 141 ] 181 7 121
L "'590 15711 200 160 ' 320 | 8 93 ¢ 88 | 120 ' 156 ' 196 136
i ; 266 ! 231 60| 45| 90} 3 38 1 33 54 81 i 121 | 6t
: | _ ]
i 343, 308 80! 60 : 120 4 49 | 44 69 96 . 136 76
X . S o 2 el ) L A SN B
2400 1 1880 | 42»01 385 | 100| 75 [ 150 | 5 60 [ 55 84 | 111 | 151 ] 91
400x500} 3000 ' 497 . 462 | 120 90 180 | & 71 66 99 | 126 166 106
400x600 { 3200 oo e e - e o T
400x700 | 3a00 , 570 | 539 | 140 | 105 | 210 | 7 82.] 77 | 14 | 141 [ 181 | 121
400x800 4500 - 621 | 598 | 160 | 120 . 240 | 8 93 88 | 129 | 156 196 136
X 666 | 646 | 180 | 135 [ 270} 9 | 104 { 99 | 144 | 171 J 211 | 151
{ 704 | 688 | 200! 150 , 300 | 10 15 ¢ 110 | 159 | 186 226 166
1
i

266 | 23.1 60| 36 | 90

5 | 231 | 3 33133 54381[121151
343 | 308 80! 48 ' 120 4
.
6

49 . 44 | 69 96 136 76
60 | 55 | 84| 1 st I oo

420 | 385 | 100 60 | 150

i :
: | 49.7 | 462 | 120 72 180
!
i

71 66 99 126 166 106

@000 | aoso | 74| 9| 10| 84 20} 7 e [ 77 | ma |t [ e | rn
1641616 ) 160 96 240| 8 | 93 ; 88 | 129 | 156 196 136

E’ 696 | 673 | 180 | 108 [ 270 9 104 | 99 | 144 | 471 | 211 151

. 7411721 | 200|120 300 | 10 | 115 | 110 | 159 | 188 226 166

| 781 | 764 | 220 [ 132 [ 330 | 11 | 126 | 121 | 174 | 201 | 241 | 181

266|231 | 60| 36, 60| 3 38 ; 33 | 54, 81 121 61

3431308 80| 48| 80| 4 | 49 | a4 | 69| 96|13 | 76

420 385} 100 60l 100) 5 | 60 : 55 | 84 i 111 151 91

2500 2540 | 497|462 | 120 72 120 6 | 71 [es | 99| 126 { 166 E-ios
2550 3560 | 574 | 539 | 140| 84 {140 | 7 | 82 @ 77 | 114 | 141 " 181 | 121
500x600 | 4500 | g5y | 616 | 160 | 96 | 160 ] 8 | 93 | 88 ] '759"1—55“[?57 136
' 720 | 693 | 180|108 | 180 | ¢ |10a | 9o | 1aa | 171 21 @ 151

'7'7‘i_f 748 | 200 | 120 | 200 | ?o._] 115 ( 110 | 159 | 186 | 226 | 166

817 | 796 | 220 [ 132 | 220 | 11 | 126 , 121 | 174 | 201 ' 241 ¢ 181
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%6 ALGA#E#RBraEEE SAETHN

DIWENSIONE - @DM@D@@{]@N@ @u@mi} - ’f |
DMENSICN PORTATA ESCURSIONE ROTAZIONE ;ASS!MAATTORN‘D NUVER’D“’S;’ESS;RETOT GOMMA , 7"M.‘f'EE’.v‘\ TOTALE APPOGGIO
INPANTA MASSIMA DISPLACEMENT ALLOWABLE ROTATION OVER GOMME EFFECTIVE THICKNESS OVERALL THICKNESS
owevsous | 00 1 ng n2-s| a ' b @ [Wwes| NB NB2-5 | NB [NB23  NB4  NBS
2 e V{ | tu a : o : « 02\ Hg=n xt ) - . e s
IC == = essas |l a)|EEEE
«N o omm mm % Yoo Yoo n mm i mm mm
L 350 ' 315 60| 45| 60| 3 so | 45 | 70| 951135 | 75,
455 420 | 80 60 80| 4 65 | 60 | 90 | 115 155 95 !
' 560 | 525 100A[“ﬁ7.‘5 ]be s | 8o | 75| 10| 135|175 | s X
,gggg gg’g 865 | 630 | 120} 90 [ 120 | 6 95 | %0 | 130 ; 155 . 195 135 !
soox700| 6300 | 770 | 735 | 1401 105 [140 7 |10 | 105 | 150 | 175 | 215 | 185
: 865 840 | 160,120 160 | 8 |[125 120 | 170 195 235 175 °
é ! 93.3 5 911 180"1 135 [ 180 | 9 | 140 | 135 | 190 | 215 | 285 [ 195
| i . 955 9751 200 150 200 10 | 155 | 150 | 210 235 275 215
i ’ 1350315 60| 36| 60 3 50 | 45 70 ll 95 | 135 , 75 |
i 455 420 | 8O 48| 80| 4 | 65 | 60 | 0! 15 155 95
{ 560 | 525 | 100 60 100 5 | 80 | 75 | 10 | 135 4 175 j 15,
g;gg gg;g 3 660 . 630 | 120 ‘_Z?_i 120 | 6 | 95 | 90 | 130 ; 155 ' 195 135 .
7001800 § 8400 | 770’ 735 | 140| 84 [140| 7 | 110 [105 | 150 { 175 l.~-2--1-5 Pss
| 875,840 | 1601 96 | 160 | 8 | 125 | 120 | 170 195 L 235 75
| 980 1_93_4‘5 180 | 108 | 180 | 9 | 140 | 135 _1}_;97142_15 255 j.l?s_;
1052 11029 | 200 ' 120 i 200 | 10 | 155 | 150 | 210 ' 235 ' 275 215
i : 5391504 _e.ﬂo__Ji 1 4 77 | 72 | 102 [ 127 | 167 | 107 |
' " 665 630 ] 100 100 ' 100 5 95 g0 | 125 , 150 ' 180 130 |
| 791 _i“7_56 120|120 [ 120 | 6 | 113 | 108 J“_‘.“a.l,.lﬁj__zli,d_‘s_:’f |
1 917 882 1 140 140 | 140 | 7 | 131 | 126 | 171 19 236 176 !
800 7530 ¢ 1 T <a : i
800x800 { 9600 | 043 1008 | 160 | 160 | 160 | 8 | 149 | 144 194 | 219 l 259 | 198 |
154 11134 | 180 | 180 | 180 | 9 |'167 | 162 | 217 242 282 222
'1237 9218 72001 200 | 200 1 10 [ 185 | 180 | 240 [" 265 ] 205 | 245 1
l131.2 11202 | 2207220 1 220 [ 11 | 203 | 198 | 263 288 . 328 268 -
| 539 [ 504 | 60| 60] 60| 4 | 77 | 72 | 102 | 127 [ 167 | 107 |
665|630 75| 75! 80| 5 95 | 90 | 125 ' 150 190 130 .
om0 | a0 f 79.4| 756 | 90| 90| 90| & | w3 |08 “tag | 173 ‘ 213 | 153 i
2900 ; gs40 | 917|882 ] 105, 105 | 10| 7 | 131 | 126 | 171 ‘ 196 | 236 176 |
900x300 | 12150 11043 1008 | 120 120 | 120 | 8 | 149 | 144 | 194 | 219 | 259 | 199 |
(1169 [1134 | 135135 | 140 | 9 |67 |62 | 217 ' 242 1282 222
[1584 1260 | 150 | 150 | 150 | 10 | 185 | 180 | 240 | 265 | 305 | 245
11369 [1346 | 165 | 165 | 170 | 11 | 203 | 198 | 263 . 288 328 268
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3.2.2. %% Ceast 2 3] #2 Stardue 2 3

%35 Ceast 2> 3]

Ceast 23] A R & LB 0MRAERERER "R — R R
L0 EBMHEBSHEAH RIN 193 £ EFIL A ANE L F
PEHRBUMBGSERIARARZIA - Z2NHEKMSERER
AEMESEMG BARBRHERBEER ) FER NIRRT -
%N 5 K 348 38 Dr. Cattairio @ &N 8B » Z A3 4 &K E
ISO~DIN~ASTM ~BS~NF-~UNI~UNE-~JIS-GOST R EZ &% &
HERRE XA UBRARKRELLFEF S CAMPUS BHEH &
FREMZER MARE (AL TAMERRRSE) HL2FHE -
MELEHEE89 7392/ EECRZEMRE -

Ceast Z B ¥ % » TRAFHANR

* specimen preparation
AHECARBITREAAANREBORBALHEARAARE
Ahz®E BmATA -

» mechanical and physical test evaluations
ERASHARRFZIHEREE - BRE - EH)RRHE > R
B -FRHE-BE 23RN -HREEFREAKRK
FOEVTEINRAHANKEBAORBREFFETR > TRRFE
MBRRGEIR E—REBHBTUARFTEAT °

* process test evaluations

HWHARATES BREEHRAFASRE LREBEANS
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i A

e thermal test evaluations
EHZAEX - NEXAREH/ BB THK  RICEER &
BE ABEBEERR - BiBMRRE #HHEBFHATH T
BRESERRAREBB ISR ARBEAAAN -

» electrical test evaluations
AHERERREH - -NERE - BEBLKMER - TN ~ At
FRE  HNBRBEMHHETAMEZIYUI-AEAE T -

» various test evaluations
EeaBEEBBRBROBERE - AR/BEIBE - MipamE 8
TR/ RRERR(BELEHNE - BH - BE) GERR
(BT - BB E)FRE - AP BMRERBASHM LT
BREXRBRRMANESRBASZLZERER R THE
2o 5%E -

%% Stardue 2 3]

Stardue A — X H BT LA ERBAEB T IBE 225 PF
% % #e B 7% LEE COUGAN - # Stardue /2 3] # #7 3f 4 3¥ Mr.Gian
Marco Bergomi &7 s N BH EEZ H 2L A HF S ATEIELE
3% A ¥ & # T ¥ 4 4% B (Thermoplastic Rubber » TPR)# # » 3. 3%
;5% 4% TPR B A4 5% » 1L KURARAY 3 # & HYBRAR # A »

Polystyren » Polyethylene ~ Polypropylene % ABS :& 4-(blending)# - -
M EH 100%Z 2B EMHEALBSHMBEKE -
Mr.Gian Marco Bergomi 3.8 - HYBRAR K & & — # Polyisoprene
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CEPSELGE S, FHEBEAN AL triblock fE AL RIFHMARE » X
Loss Factor (Tan 8) X8 % + & 25°C ~ 110Hz 8 » 100% PS # Tan
8 R A 0.037 %2 A 20%t HYBRAR > 8] Tan d 3% #u % 0.115 > Tensile
Strength & 49Mpa % 3 % 43MPa » {2 Elongation & 13%%%3% % 17% -
SRR TARELB/TEEH4 ) Stardue 2 AR B BEEH R
HGER)-ETEEHRAELMAEMH % -Stardue £ 424 — 5 HYBRAR
B 4E -
4. 28 B m

AMBPATERBAMABRBEFEE RELENEZMI " REHH
BRERAFGZ_BAFHIEE, #5232 AREHEBRBAMN
BRMARARLNE - ARXOEMYEIOHMATIHERBALA >
WA (DB E B ZRHARBEQ)BEM A H B B R XBROMH R
AR BRBLDEBREIRARSEMNERETRO)RB A S

BRATHEELORMBELAL ATHEITKE:
EHMBRIFH &@:

s MERKHRELEZYWBES AR ALGA 23 BRAHBBBE B
B BRFANEF ) RAREHAREN > THARAELEHAR
ZER -

* 8 TAISEI 2 #HmnRxMBBRAERG ERASERREBE &4 X
BHEXABS BRTHRAAMELEREFAY BLEHMEINE
B o

c ERREFIFELTUREL N ZEHEAKRKIBHELS TR

c HREWIIBRAEAAMEE BRRAOETwAEAHARET
o TTAAAFEREASREEN AR T X -
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*ﬁ'— 1|L4bﬁ&‘ﬂ/&4ﬁt€ﬂ' ’ ql&ﬁﬁﬁ‘u\/!ﬁ]%nmfﬂ ’ i‘j’kﬁ*&%&ﬁk%l.\%
— 4K ¥ 8

£ K SR PR FIRERIT S @

s WA EHE XK VB A R %% Stardue ~ Ceast 3] 43 B A ~ Ao
TR -REBYARSREN - RELERA - HHEKARRR
¥ER > TAmRHEAFZLE -

ETGERARNIFERAARE S &:

s BAWKRKE B LB RERBIAMHE R8N UVSH
KHH CERBANER S HEME - HE - 208 - HREL -
BEASBRMPIBESZTHEME  ERFARAEFTEE -
cRBZ-HERKBIEGROECZI— A PUMMKABRE
DRARY  BREZHUBRESHRTAFAHE  HFRXRBE
HoABARE -2 FEERXEAYBES  HloREBEXI
FhHORHFLER-SLHRE  KERE - LEBE - HITAAR
BEFAS AR eRE /2RBREIHMAKED

Jé‘lﬂ"ﬁ\ /1:Lé’]7k:$
- AN TPEARMEREFFAIBEATHENRAGEYS B R
THREEXTEREERBERLRTELGRFH T REEHY

Heh BRI BRAHSE 1000-2000 A > BRAEBKEAN TR
LA HBANBREAEBRBAEmM T HTAHBEEZENER
Tt - KERNERE > AROBRBEF VI LR ELRNERR
ABHSE ML BEESHEHRRAREG AR TRAEARL
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BAEDARASERTHE -
5. R EH

LAABAMEEA S WARKERY DB RABABHG THE
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Malaysia’s Leading Automotive & Industrial
Rubher Bonded To Metal Components Manufacturet

Renowned. Competitive. Worldwiue.

KINMA RUBBER MANUFRCTURING (M) SDN BHD
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g !m!e mouating,  engine

'vmsllmn mounting ssemby,

“cain  mounting, _radiator

' mounting,  fan “conpling,

" toryue o hushing, gear fevel
cover, spring bushing, spring -
bumper, bufier & etc.

Wotels | =

America, Emopean, fpanese -
* makes/ models. I|tlnsmal . ¥
. s agricultural tractors. ' fapanese makes/ m :

] industrial Rubbier Componeats
With Japan tramsfer | We manufactore

* technology. We have.- . .. - £ © g | BB Industrial
positioned omseives as - | ngdl” ' W& cusipment rubber
the major manafactarer “ I L % e Tiner,  elevator
of polyurethane honded . o | = 1 <5 B%  shoe, anii vib
to metal pants for both vy BD.. Y SgA wovtings for
OEM and aftermarket. - - B & § { Wl domestic ang ove
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Vacuum suction cups 1 Ventouses a vide

THE | -
_CLASSICLINE |

R S S . AT e

Vakuum-Sauger

DIE |
KLASSIKER ||

= -
36
IO A’ﬁ:mum&um“ PO

LA IIGNE
CLASSIQUE

- .
i
i

PSR R N

Die vorstehend abgebildeten
Vakuum-Sauger mit 1,5 und

2,5 Falten sowie Flachsauger
zahlen zu den wohi meist ver-
wendeten in der Handhabungs-
technik.

Wir nennen sie deshalb:
die KLASSIKER

Sie sind preisgunstig und in
verschiedenen Qualitaten
ab Lager lieferbar.

® 'FlpAé‘MB‘H
VAKUUM» TEGHNIK~

The suction cups shown above -

with 1,5 or 2,5 folds as well as

flat cups - are perhaps the most
widely used in handling
engineering.

That's why we call them
CLASSICS.

Their prices are very reason-

able. They are available from
stock in different materials.

Freisinger Str. 30

0:85f37 I;ni.a-nfng.' s

wwwiipz-online.com . -

Les ventouses présentées
ci-dessus avec 1,50u 2,5

§ soufflets, ainsi que les ven-

touses plates sont probable-
ment les plus largement
utilisées dans les systemes

de manutention par le vide.

&l C'est pourquo! nous les

appellons LES CLASSIQUES.

Leur prix sont trés abordables.

Elle sont disponibles sur stock

dans différentes matiéres.

 “Telefon 089 / 96 24 89 -0 -
Telefax 089 / 96 24-89-11 -
. e-mail: info@fipa-oniine.com,




Die KlaSS|ker / The CIass:c Line / La ngne CIassuque
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‘\@:‘LT — </ ‘\_—_j o o T > Q(\\.;:_—* '
v S R Py T i
N -0 e 9 o i
. a i Innengewinde d Ersatzsaug Material {
0 H Ht H2 A A1 D Dt E Et G Gi Sw Z |ntemalthread | External thread SpareCup  %| Matenal i
‘ Filet femette % | Filet male Venl de rechange | _Mavere |
Jo 15, 27 27,12 12 10 5 g /8 8 8 14 320010000 20010009 |21 010004_ |NER S PUR NR-E
414 23 3 3512 12 12 5 1 V8 g g 14 10|20 014014 _ | 20 014013 | 21 014006 _ | NBR St PUR WA-E !
{18 22 34, 34 12 12 12 5 yg VB 8 8 14 _8|20018023_ | 20 018022 |21 018011 _ | N8R 5 PUR NR-E
9730 35 50 50 ' 15 15 19 8 14 VA 11 11 17 13[20 030041 _ 20 030042 _ | 21 03001 __ | uBR $1 PUR NR-E |
40 45 60 60 15 15 16 7 w4 VA 11 11 17 20 20 930951_ _ | 20 040052 _ 21 040025 _ | NBR S\ PUR.IR-E |
1760 55 70 70 1 15 15 19§ 1~ VA 11 1117 24 |20 060070 _ | 20 060071 _ 21060036 _ | neR s WRE_ |
85 82 100 100 - 18 18 - -4 VA 12 12 22 40|20 085081 _”_g)?pssosov_ _ o _ JuBR S WRE_ |
i
{
-p W4 - D > <« -- i
> «F !
01 !
A é A q > !
- o A | !
<(» e el 4 - ~Ny e~ A ;]{ N ;
PR o g 4 - A x
(Q au :\“-‘—r_—g - =B Th
S T—— PP - -
. < % ¢ &l __/B
\,);.v T T Py T
« -0 > ] o _
‘ PO T o T T T T T imengewinde | Aufiengewinde | Ersabisauger  Materal
© | H | Hl H2! A A1 D iDl E E1'G Gt {SW Z [inemalihread | Externalthread |SpareCup K  Matenal
! ; i l ' | Filet femelle_% | Fulet male vent de rechange  Mavere
14 18 ' 30 30 .12 1 12 {120, 5 /8 1/8* 8 8 114 8 |22 014.007 |22 014006 _ |23 014010 _ 1BR 5 PUR.NR-E |,
25 25 .39 .39 ;14 , 14 ;185 8 174 e 11 11 . 17 5 122 025026 22 025027 #?3 02501_38_ __MBR & PUR NR-E |
40 32 (46 . 46 |14 14 (185, 8 14 VA 1 11 17 13 122 040043 _ | 22.040042__ |23 040042 NBR 5 PUR NRE
60 40 .55 . 55115 15 | 180- 8 /4 14" 111117 15 |22 060063 |22 060064 |23 0600S¢ KBRS NRE
85 58 75 75 117 . 7. . - A& U4 1212 .22 21 (22 085074_ |22 085075_ | - NBRSLNRE
> SW ‘_”Sw:a Dy e
£ > o1
> < ~ -
v ‘——T A a ‘; ~ A' e AA ‘ﬂ’ v >
o ! < B = =K e 5 N
SO S | R 1
Sl T R N
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«— O 5 o PR »
o i T T T ! innengewnde | Auengewinde | Ersatzsauger | Material ¢
@ H H1 H2i A A1 D iDt E E1 G ‘Gt SW Z [|intenalthread | External thread | SpareCup K| Matenal ;
; Filet femeile Filet male Vent de rechang Matere 2
20 12 24 :24 ;12 112 | 8 ' 5 . 1/8 18 8 8 14 . 2,5 [110.020029._ {110 020028 _{112 020030 _
34 15 . 30 . 30 5 :15 14! 6 17421 14 11 L 1725 1110 034055 _{110.034 054._| 112 034 058 _ NEBR. St
53 18 33 - 33 | 15 15 - . - , /4" 14 11 . 11 17 . 30 |110 053.082._ | 110 053 083 _ - '
75 25 43 43 | 18 . 18 - | - 14 14 12 12 22 40 [110 075092 | 110 075093 _ A o
96 47 62 62 |17 17 14 4" 12 1222 8,0 [110 096101 _ | 110.096 102 _ = { NR-E sur demande

KAt No bei Bestellung mit angegebenem Material erganzen
When ordernng add indicated matenal
En cas de commande veulllez ajouter le matiere ndique
1 = NBR (sw), 2 = Si (1),
5 = PUR (b), 4 = NR-E (b) 40° Shore

Vakuum-Saucer aus dem Materal NR-E sind tesonders gui tum Hantuy
vOn Hoizleden geaignet

Vacuum suction cups made of the material NR-E are especially appropriate for
handiing of wooden elements.

Las ver‘ousas a viae dans le matenau NR-E sont speciaiement acorepr s
nour ™ ”mpwe‘ Ze 2lemenis de bors
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EPDM Swelling Rubber Water-tight Gaskets

DW-U BURiN IR LEIKH
DW-U Type Steel Edge Reinforced Water-Stopper

8201 BB KEAKIREE LI R
8201F Type Hydro Expanding gaskets

=RNZRZBIERBE KRR
EPDM Water-tight Gaskets
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821BF HYDROEXPANDING RUBBER

g

APPLICATION

KPR S21BF KRR BB R — B ROB A B
£4 1 FAERED IR, o7 B AR BbR L BN YRR 267 B 11 SE
AT AR F IO . BER. A%, BFRS
Tk LR

kR HLER
S21BT il K B2 K B K o Bl 7 e vk 0 1 B8 e s 11 9 9
[OF R D AREAE ARINEY S0 s s I TS R 4 P i S N

#KIEM (-CH,—CH,-0-) f¢fi. XHULRISEHKZM
ATy VAU RIS, . SO MR BN K. S Bt BB R 7 7K
5 CVEE (E)ESG. W s | LRSI 1100 F WA B BB iR {E
SETRIE IR AR T AR S AR [ il TR AL B i
TIRRYE AL P S BERL. X BRI R AT SR A M A
B AR RS BRs 4T - W

AL R AR (BT Q/SIFE07-96 bdfE)
PHYSICAL PROPERTY
KR2EBEF e fbNe b FiGil Adi i
PHYSICAL PROPERTY DATA OF 821BF

550 ) {h bR
TESTING ITEM DATA
fi2: A Ry -y 437
HARDNESS. SHORE A
HppR g - MPa b 36
TENSILE STRENGTH
WP A > 500
ELONGATION AT BREAK
IEW R AT % < 25
ELONGATION SET
Wikpdite (i x 72h) FifkBUEIRHE /% > 220
WATER-SWELLING RATE

IR AR R, B BUE ke

<« SR ERERY

“Chang Ning” brand 821 BF hydroexpanding Rubber was
developed by SCRPP. This kind of new water-proot material
has reached the same level as relevant material from abroad and
has widely used in metro. Tunnel. railway. bridge etc.big engi-

neering works.

MECHANISM ,
821BF is essentially composed of rubber and hydrophilic poly-

urethane resin.The large quantity of hydrophilic group in the rub-
ber forms hydrogen bond in the presence of water molecule which
increase the rubber volume.those absorbed water molecule is
not easy to come out even under the mechanical stress. And the
Chair element in the hydrophilic group is polar and rotate easily.
And this kind of rubber behaves excellent rebound resilience
when immersed in water.

R2IT W fbEle () d A i es< i 14 B
e fb g Rl ) fe gk
THE WATER SWELLING RATE CURVE WITH TIME FOR 821BF
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the flexible solution for sealing problems
in agressive environments.

Silicone rubber possesses an exceptional combination of unique properties that
enable the material to meet demanding requirements in high tech industries such
as aerospace, aviation, automotive, biotech and pharmaceutical industries. Even in
general engineering industries silicone elastomers have become indispensable.
The table below highlights some of the leading characteristics.

MATERIAL CHARACTERISTICS
( w MECHANICAL PROPERTIES
O Hardness range from 5 (cellular) to 80 Shore A
Elongation from 200 to 900%
Tensile strength from 0.5 to 20 Mpa

Tear strength up to 40 N/mm
= Specific gravity 1.0 to 1.50 (solid materials)

HEAT RESISTANCE
Transparent silicone +200°C. Redbrown and

all colours +260°C continuous in air. Special

P compounds up to +300°C for limited periods of time.

BRITTLE POINT
Standard compounds - 60°C. Special
compounds/formulations down to -90°C.

AGEING CHARACTERISTICS
Excellent resistance to ozone, ultraviolet light,
corona and arcing, flex/stress relaxation

CHEMICAL RESISTANCE
Good resistance to moderate chemicals, fluids
and oils, particularly at elevated temperatures.

ELECTRICAL PROPERTIES

Excellent insulation, volume and surface
resistance. Good dielectric properties,
unsurpassed at elevated temperatures.

FLUID/ STEAM RESISTANCE
Withstands very hot and cold water
and low pressure steam. Low water
absorbtion even over long periods.

OTHER PROPERTIES

Does not support fungoidal growth,
mould or bacteria. Available electrically
and thermally conductive and in a

full range of colours.

Please consult us for material specification or application advice.
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Calandered

Standard hardness 40,50 and 60° Shore A. intermediate hardnesses from
30 to 80 Shore A available. Smooth (plate)fimsh is standard, fabric
impression finish available to order

Standard colours red-brown.transparent and white Other colours
according to RAL scale.

Thickness from 0.3mm to 10mm m 10 meter rolls. 1200mm wide.
Maximum calandered width 1600mm.

Sheet can be supplied electrically and thermally conductive or UL 94 fire
retardent according to requirements.

Also pressure sensitive adhesive (PSA) backing and composites of other
material combinations are available on request

Moulded

1mitr x 1mtr square from 1 to 25mm thick, hardness from 30 to 80° Shore
A, red-brown. Transparent and speciai colours, compounds, PSA and
PTFE backed smooth or fabric impression fimish can be supplied but all
are available to order only.

Reinforced solid silicone sheet
and coated fabrics

According to AMS3315/3320, single ply woven glass fiber remnforced
sheet from 1.5mm to 6mm thick in rolls 10 meters long, 1200mm wide.
Multilayer remnforcement as well as polvester, Nomex, Kevlar fabrics
available on request.

Unvulcanised silicone calandered onto a wide range of fabrics are
supplied to order.

Total thickness from 0..5mm thuck up to 2mm m a full range of
hardnesses and colours available on request.

Silicone sponge

Closed cell, silicone rubber sponge, colour white with a fine cell structure
and skin allround.

Four standard densities 200,250,400 and 500 kg/m3. Customised
formulations available for specific applications.

Specific colours according to RAL code supplied to order .

Sheet, rectangular sections, strips and profiles can be supplied with PSA
backing for temperatures up to 160°C.

Rolls 3mm to 10mm thick, 1000mm wide in 10 murs lengths

Sponge sheet from 1.5mm to 25mm thick, size 1000 x600mm, white
colour and smooth skin and densities 250 kg/m3 and 400 kg/m3 as
standard.Other sizes and densities, also fabnic finish available on
request.

Square sections from 3mm to 60mm.

Strip from 2mm to 20m thick and up to maximum 250 mm wide.
Insulation tubing from 3mm ID x 2mm wall up to 100mm OD max.
Profiles according to customer drawing or requirements..
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Customised components

HE fate des i
ot “:t ]:at:pe"g a numbefr of unique converting processes that
wide range of manufacturin
. 8 equipment enable us
offer a comprehensive range of customized prod ’

n ucts unigue
throughoyt the silicone rubber industry. These processes and
products include

Hot vulcanised jointing

A bonding technique developed to produce a wide
components in solid and cellular silicone such as
Solid O rings from cord, 2mm u
inside diameter 40mm.

Tubular O fings With inannnu wibse HISIAC diasieies B and wail
thickness Tmm Minimum inside g dh e s 10g
Reclangular SCCUON NS 11011 21111 1 5Y IINILULI UP W0 Somin
sq mn

Profile rings in accordance with customer requirements

Mitre cornered frames with minimum side length 100mm and three
dimensional components

Metal to rubber components

Membranes for vacuum presses in the woodworking industry and
composite production in aerospace and mass transit industries.
Maximum size 4 x 6mtrs

range of sealing

p to 35mm diameter. Mimimum

Pressure sensitive adhesives (PSA) applied to a wide variety of
poroducts using acrylic adhesive - maximum temperature + 160°C.

Elastomeric coating of different materials - particularly silicone
based products. Fluorelastomer (Viton) coating for improved
chemical resistance, sihcone for improved wear resistance through
reduced friction.

Mouldings to customers drawings and specifications. Materials
include hquid silicone foam from 8° shore A , liquid silicone from 20°
shore A and heat cured silicone from 30° shore A in FDA/BGA
approved compounds or general purpose grades.

Magnifoam ™

Magnifoam™ ia a patented silicone foam that is highly resistant to
burning (UL94V0), has extreme thermal stability, 1s non toxic and is
fatigue resistant with extremely low compression set. Excellent
thermal and acoustic insulation properties, resistance to humidity,
moisture and chemical degradation. Magnifoam is available in two
distinct forms:

MF 1™ is a white colour, open cell, skin free silicone foam made in
blocks ( “buns”) in a vaniety of densities ranging from 80 to 220
kg/m3. Standard format 1s Imtr x 1mtr square, larger sizes up to lmtr
A 2mtr available on request.

Thickness range from 3mm to 100mm. Applications for this grade
include seat cushions, padding, fireblocking, vibration and acoustic
dampening and thermal insulation.

MF Siltec™ is a white, modified closed cell silicone foam, standard
density 200 kg/m3 produced with a smooth surface in continuous
rolls 1.5mmmm up to 50mm thick. Standard roll width 1200mm and
rolt length 10 meters. Other widths up to 1500mm and roll lengths
available on request. Applications include temperature resistant
gaskets, seals, fireblocking and energy management systems, acostic
dampening.

Both grades can be supplied in composite torm in combination with
PSA backine materials. metallic foils, woven or knitted fabrics.



Meter-Bi — eine biclegisch sbbovbore
Alternative zu herkommiichen Kunsisioiten

Anwendungen in vielen Bereichen des tdglichen Lebens

C.A.R.M.E.N.
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Mater-Bi — eine biologisch abbaubare
Alternative zu herkommlichen Kunststoffen

Anwendungen in vieien Bereichen des tdglichen Lebens

Novomeont - der Umwelt
verpfiichie

Novamont 1st 1n wissenschaftli-
chen Kreisen international als einer
der Proniere auf dem Gebiet biolo-
gisch abbaubarer Werkstoffe (BAW)
anerkannt. Das italtemsche Unterneh-
men begunn 1989 nut seinen For-
schungsaktinvitaten als Terl des Mont-
edison-Konzerns Die Erfahrungen
von Montedison 1m Bereich der Poly-
merforschung ubertrug Novamont auf
die Verarbeitung und Nutzung naturh-
cher Polvmere wie Starke und Cellu-
lose und entwickelte fortschritthiche
Technologien zur Verarbeitung nach-
wachsender Rohstoffe als Antwort aut’
die zunehmenden Umw eliprobleme.

Mehr als 50 Veroffentlichungen,
uber 50 Patente und Patentunmeldun-
gen sowie tunf Auszeichnungen
bestaiigen den Erfolg der Novamont-
Forschung. Als Mitglied i internatio-
nalen Ausschussen wie dem des Insti-
wutes tur Normierung (ASTM CEN)
oder dem Europaischen Normie-
rungsausschuss (CEN) sowie bei
C A R.MLE N. und der IBAW (Inter-
essengemeinschaft Biologisch Ab-
baubare Werhkstoffe) 1st Novamont an
der Ausarbeitung neuer Standards
beteihgt.

In Novara. 60 km westlich von
Mailand gelegen. st der Sz des
Unternehmens mut uber 83 Mutarbei-
tern Weltwert 1st Novamont durch
Kooperauonspartner in LSA. Austra-
hen. Asien und Europa vertreten

1997 wurde die Novamont GmbH
i Eschiborn gegrundet. um die Mar-
ketungaktiy taten tur BAW-Produhte
m Deutschiand zu tordern. Auch hier
gehort Novamont zu den fuhrenden
Unternehmen Beispielsweise waren
die ersten biologisch abbaubaren
Abfallsacke. die 1992 in Deutschland
eingefuhrt wurden. aus Mater-Bi
geterugt.

C.A.R.M.E.N.

L5

Mater-Fill lost sich in wenigen
Minuten in Wasser auf T,

Der Werkstoff Mater-Bi

Nach Cellulose ist Starke der
bedeutendste organisch-chemische
Rohstoff. Sie kann kostengiinstig auf-
bereitet und wieder 1n den naturhchen
Kreislauf  zuruckgefuhrt  werden.
Diese Eigenschaft nutzt Novamont
tur den biologisch abbaubaren
Werkstoff Mater-Bi

Der Markenname Mater-Bi steht
fur eme Familie von biologisch
abbaubaren Werkstoffen auf Basis
von Starke Diese wird aus Mas. Kar-
tofteln und Weizen gewonnen und
durch biologisch abbaubare Polymere
naturlichen und synthenschen Ur-
sprungs erganzl.

Der Werkstolf kann mut den ubh-
chen Verfahren der Kunstsioffverar-
beitung. zum Beispiel durch Extrusi-
on ader durch SpritzgieBen zu Hohl-
korpern. Formtetlen, Schaumen oder
Folien verarbentet werden Die physi-
Kalisch-mechanischen Eigenschafien
sind denen herkommiicher Kunststof-
fe sehr ahnlich Alle Mater-Bi-Werk-
stotfe <ind biologisch abbaubar, eini-
ge werden sogar schneller als reine
Cellulose abgebaut.

Die  biologische Abbaubarkeit
wurde gemal Standard-Testmethoden
mternationaler Orgamsationen (DIN.
ISO. CEN. ASTM) gepruft OWS
(OK Compost Gutezeichen) und DIN
Certco (DIN V 34900) zerufizierten
die Kompostierbarhent der Mater-
Bi-Folien. Auf Anfrage sind die Zeru-
fikate ber Novamont erhaltheh. auch
im Internet sind einige abgebildet.

Unter biologischer Abbaubarkeit
versteht man die Zersetzung eines
Werkstoffs durch Bukterien und Pilze
Dabei verdndert sich die chenmusche
Struktur so weit. dass letztendlich nur
Stoffwechselendprodukte ubng bler-
ben. die 1n der Natur dann weiter
verwertet werden. Die biologische
Abbaubarkeit eines Werkstofts wie-



derum st Voraussetzung tur semne
Kompostierbarkeit [n ciner Kom-
postieranlage wird der Werkstot!
unter optimierten Bedingungen brolo-
ersch abgebaut und gelangt so m den
Krewslaut der Natur zuruck In der
DIN N 54900 sind die Bedingungen

fur biologische Abbaubarheit und
Romposuerbarkeit von poly micren
Werkstotten festgelegt

Mater-B: findet in vielen Berei-
chen des aghchen Lebens Anwen-
dung mut emer breiten Palette von
Produkien (s Tabelle unten)
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Produkte

Flate-T T gestnvmie und G essattzy me Srondloe

e enthalt mehr als 83 7 Starhe. H-O und Werchmucher

* Yerpackung: Loose-Fill und geschaumte

cazaine Proculsheispieie:

[, Mater-Bag: Abfallsacke
fur die Biotonne

In Deutschland sollen. im Swinne
ener Krewslautwirtschaft. die organi-
schen Bestandteile des Haushalismudls
/v Kompost  verurbentet und
~ anstelle von Kunsidunger oder Tort -
m  Landwirtschatt und  Gartenbau
eingesetzi werden

Aus hyaienischen Grunden sollte
Biomull aber micht direkt 1m Eimer
gesammelt und dann zur Biotonne
gebracht werden Besser 1st es. den
Eumer mut emer Tute oder Papier aus-
zuklewden Biomullsacke aus Mater-By
haben den Vorteil. dass ste —1m Gegen-
satz zu Paprertuten — micht durchwerchen
und geruchedicht sind Zudem sind sie
reitest und damit auch fur den Trans-
port zur Biotonne geeignet Im Winter
verhindern sic auBerdem das Festfrie-
ren des Abtalls in der Biotonne. Mater-
Bi-Bioabtallsacke wetden aufgrund
ihrer Exgenschatten 1n der Kompos-
tierantage schnell und ruckstandstre
zersetzt.

Damit der Verbraucher biologisch
abbaubare Mater-Bi-Mullbeutel von
den herhommlichen Kunststofftuten
unterscherden Kann. sind ste nut dem
blauen Mater-Bi-Siegel bedrucht Her-
hommbhche Kunststoftbeutel sollten
micht in die Biotonne gelangen. da sie
nicht biologisch abbaubar sind

Technologie

* Schaumen

naturhchen Ursprungs

* brologisch abbaunar. Kompostuerbar und wassetioshich, tur
tormstabite und geschaumic Produkte Gauch wasserbestandig)

e Abbauzeit hurzer als ber den Folientypen

raates-Bi tur Spritzguss
° Vollstandig aus nachw achsenden Robstolfen

e biologisch abbaubar und hempostierbar cabh van der Wand-
stather tur tormstabile und gespnitzte Produhae

e Abbauzent von etw a4 Monaten unter Kompostierungs-
bedingungen und etwa 13 Tage unter anactoben Bedingungen
tber | i Wandstarhet

fiaver-Bi fur Biastolicn und Flachiciien

e aus Starke und biologsseh abbaubaren Polvestern. biologiseh
abbaubar und homposterbar

o Abbausert von 20-45 Tagen unter Kormpostierunas-
bedingungen

Verpachungsmatertaien. 2 B Schalen
Hamburger-Schachiein

* Hygiene wasserfoshiche Wattestabchen u o

* Fastfood/Catering: Bestech. Tassen
* Verpackung: versciiedene Behaher
* Gartenbau: Pllanstopte, Anzucht-Trays

» Convenience: Goli-Tees. Kugebschretber.

Modelibau. Kauknochen

° Mullentsorgung: Biomullsache

* Verpackung: Tragetaschen.
Gemusenetze Fohen. Kartotfelsacke

* Fastfood/Catering: Kaschierung fur
Pappe-Teller. -Becher

° Landwirtschaft. Gartenbau:
Mulchfolien, Bindegarn

* Hytiene: Windelolie

* Verpackung: Tictgezogene Artihel

* Spritzguss

* Spritzguss

e Blastohe.
Castfolie
(Flachfohe)

e Extrusion
Kalandrieren® .
Tietzichen

Bevn Kalandrieren wod das Gramda: 2w ischien hebien Walzen awpgeschmol=en und =u emer Fole platigevalzt

CARME.N,



Ein mit einem Mater-Bag
ausgekleideter Malicimer 3

In vielen europaischen Kreisen
und Stadien werden Kuchenabfalle
beretts in hompostierbaren Mater-Bi-
Sacken und -Beuteln gesammelt
Auch m Deutschland sind «ie in vie-
len Landkrersen und Stadten emnge-
tuhrt Manche Kommunen verteilen
diese Sache an ihre Einwohner, da
brologisch abbaubure Suche das Sami-
mein von Biomill erleichtern und
dadurch 7u emer hoheren Akzeptans
der Biotonne ber den Huaushalten
tuhren Dies bestatigte ein Prasistest.
den die Ingemeurzememschatt Wit-
senhausen tIGW ) in der Stadt Rem-
scheid durchgetuhrt hat. Dort wurden
i emem Testgebiet 1000 Haushalte
mit biologisch abhaubaren Abfallbeu-
teln ausgestatiet. Em Reterenzgehiet
mit homventionelier Biomullsamm-
lung (ohne Bioubfallbeuteh diente als
Vergleich Die Studie ergab dass
dem Gebict. in dem Biomullbeuted
verwendet wurden. deuwtheh mehr
Bioabtall gesammelt wurde als 1m
Referenzgebiet Der Storsoftgehalt
m Bioabtall (Plasuk, Metall )
wurde mcht beemntlusst. lag aber mit
wemger als 1.5¢¢ im Muttel aut emnem
fur mnerstadtische Wohngebiete sehr
medrigen Niveau

In der Gememnde Emmering 1m
Landkreis Furcienteldbruck wurden
schon 1992 Mater-Bi-Biomuilsacke
i Rahmen  emes Pilotprojehtes
eiprobt. Die betethgten Haushalie
hatten betents Evtahrungen mut der
Bromull-Sammiung wm Paprertuten
Sie wurden vorab gezielt vher das
neue Materal intormiert und erhiel-
twen die Mater-Bi-Beute! mit cinem
speziellen Behiilier. Eine vier Monate
nach Begimn der Testphase von der
Bayerischen  Landesanstalt  fur
Ernahiung durchgetubrie Befragung
ergah. dass die BAW-Beutel vor allem
auterund threr besseren Nassreif-

Mater- \gro: Kompostierbare Mulchtolie im Einsatz 3

fesugkent gegenuber Papierbeutein
bevorzugt wurden Die Kombination
von BAW-Beuiel und Emmer zur Zwi-
schenlagerung des Ablalls in der
Kuche wurde als .<aubere und hy gie-
msche Angelegenhen betrachter Die
Biomullbeutel werden heute 1 ge-
samien Landkrers verw endet.

Der Landkreis Neumarkt m der
Oberptalz fubrte 1991 die flachen-
dechende Biomullsammlung em. sent
1995 werden die Bioabfalle aus Pri-
vathaushalten 1 Kompostierbaren
Sachen erfasst Das Sammelsy stem ist
be1 der Bevolherung gut akzepuiert

LIS

s
Kk 114

Die erste Okobilanz von BAw-
Beuteln im Vergleich su PE- bsw
Papierbeuteln wurde von der Firma
Composto (Schweryy durchgefuhn
und gemab 1SO 14040 emer externen
kritschen Prufung durch emen Sach-
verstandigen unterzogen Ziel war es
herauszutinden. welches Sammel-
sysem tur hompostierbare Abtalle
die Umwelt am wemigsten belastet
Untersucht wutden Robstotigewin-
nung. Herstellung und Verwettung/
Entsorgung  der Sache sowie die
Transportwege

Werden nur Herstellung und Ent-
sorgung betrachtet. schneiden Mater-
Bi- und Polvethvien (PEi-Beutel
gleichwertig ab Beruchsichtigt man
aber. dass die an den PE-Beuteln
anhaftenden hompostuerbaren Abtalle
0 der Mullverbrennungsanlage nu-
verbrannt werden. 15t der Mater-Bi-
Beutel gunsuger zu beurterten Beim
Vergieich von  Papiersachen  und
BAW-Sacken 15t die Lmwelthelas-
tung durch letziere emdeutig geringer

@Mater»\gru: Mulchfolien
aus Mater-Bi

Am Antang der Entwichlung von
Mater-Bi stand die 1dee, Landwint-
schatt und Chemie m einer neuen Art
von Werksiotfen zu mtegrieren. mu
dem Ziel. die Umwelt zu schonen.
\later-Bi bastert aut nachwachsen-
den. landwirtschafthehen Produkiten.
es sollte deshalb auch eme simvolle
Anwendung i der Landwirtschatt
finden

Die Agrartohen aus \ater-B)
crtullen die wichugsien Anforderun-
gen an Mulchfolien. vergleichbar mit
jenen aus Polyvethylea Sie halten den
Boden feucht. die Temperatun kons-
tant sid i unseren Khmatischen
Bretten mebiere Maonate haltbar und
unterdruckhen das Unkrautw achstum
Gegenuber herhommlichen Kunst-
stotfiolien bringen we tolgende Vor-
terle min
+> Dic homposuerbaren Folien mus-

sen ncht mehr abgeraumt werden.

sondern honnen nach Gebrauch
emnfach umtergepflugt werden

> Dies varnmundert den Arbentsauf-
wand deutheh, auBerdem entfallen
die Kouen fu die Entsorgung

Zudem haben die Mater-Bi-Folien
vesglerchbare mechanische Eigen-
schatten wie Pohvethvlenfohien und
honnen maschinell verlegt werden

Ste wurden i Deutschland. ltah-
en. Spanien. Austrahien und Norwe-
gen erfolgierch mit Salat, Gurken.
Zucching, Tomaten. Kohlraby. Tabak
und Mais getester Nach Gebrauch
wuide die Folie untergeptiugt und
innerhalb wemger Wochen 1m Boden
abgebaut Tests wahrend der Som-
mermonate 1 Itahen und Spanien
seigten, dass die Folie sethst fur den
Emsatz im heillen Klima geergnet st



Product List

FIREPROTECTION AGENTS

SECUROC A

aluminium hydroxide

Ultra fine ground grades as non toxic flame- and smoke

retardant optimised and-strface modified /fause%v
themosetting resins, thermopiastics and rubber

SECUROCB

magnesium hydroxide

Ultra fine ground magnesium hydroxide as non toxic
flame- and smoke retardant at high processing
temperatures -for engineering plastics etc Also avallable
with surface treatment

SECUROCC

hydromagnesihuntite

Uttra fine ground, plate shaped magnesium-calciumcarbo-
nate-hydrate as non-toxic flame and smoke retardant for
thermoplastics, natural and surface modified

Due to its high thermal stability (~260°C) the product is
commercial and technical interesting atternative for
aluminium hydroxide whenever higher thermal stabiltty is
required (e g cross-linked PE- cable etc.)

REFLAMAL

aluminium hydroxide

Milled aluminium hydroxide standard-grades as flame
retardant filler for thermosets and rubber in different
particle sizes.

ALUTERM TG

aluminium hydroxide

White alumimum hydroxides availabie in different particle
sizes and - distribution of high punty and whiteness for
thermosets, plastics and rubber

FR 20-100
FR 20-200
FR 20-600

magnesium hydroxide

Synthetic product with improved whiteness compared to
natural magnesium hydroxides (stated above) for applica-

tions which require high whiteness, natural and surface-
modified

CHARMAX ZB

zinc borates

Synergist In many polymer andrubbe} flame retardant
applications in the presence of halogens, antmony S
trioxide and/or aluminium hydroxide It 1s an excelient
afterglow/smoke suppressant

CHARMAX HST

zinc hydroxy stannate

Synergist in the presence of halogens, aluminium hydro-
xide and/or magnesiumn hydroxide It 1s an excelient
afterglow/smoke suppressant and can operate either by a
vapour or char phase mechanism. in halogen free
systems its charring ability results in a complimentary
action to the water rele. ic effects of
aluminium hydroxide / magnesium hydroxide

CSFCFR

ammoniumpolyphosphate
— I T

Non-halogen flame-retardant, intumesces when exposed
to the flame as the matenal decomposes and forms a
heat-insulating char layer. For coatings and plastics to be
processed at low/medium temperatures such as PVC,
polyolefines etc.)

ONGRO CPE

chlorinated polyethylene (CPE)

Due to its high chlorine-content chlonnated polyethylene
resins are also suitable dispenser for flame retarding
plastics.

Chlonnated polyethylene resins are accessible to fillers,
weathering and migration resistant

The information giving in this publicaton s based on the present state of our knowledge but an:
users should make their own assessmant of the products under then own conditions and for thewr
We can assume no responsibility for any hiability in currad in regard 1o resutts

y conclusions and recommandations are made without habiity on our pan. Buyers and
own requirements

or patent infs

WTH GmbH, Hohenwedeler Weg 1, D-21682 Stade, Tel - +49-4141-47848 - Fax- +49-4141-47749 - e-mall info@wthgmbh de
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Product List

(continued)

FUNCTIONAL FILLERS

LITHOPOL ...

coloured polyester chips

Chips based on filled cured polyester in different particle
sizes (different types from 6 to 140 mesh) and standard
brillant colours for production of kitchen sinks, counter
tops, bath tubs and panels (artificial granite) closely
matches natural stones Casting and spray-up process

LITHOPOL BL ...

ready-made colour-blends

Granite colour blends of granules which are added to ATH
or calcium carbonate filler for casting and spray-up
process

LITHOPOL RM ...

ready-mix

Ready mx in powder for, containing granules of different
colour and ATH filler for solid surface casting application

GRANITEXT

coloured natural minerals

A filler system of coloured natural minerals which substi-
tutes calcium carbonate powder in casting applications,
where a granite appearance s required.

NERACARB FF

huntite/hydromagnesite

Non-toxic functional fillers, plate shaped with or without
surface treatment for use in plastics, rubber, PVC-P |
PVC-U as extender for TiOz, rheological control etc

NERACARB HH

huntite

Non-toxic functional fillers, plate shaped and extreme fine
particles (~0,4y) with or without surface treatment for use
in plastics, rubber, PVC-P, PVC-U as extender for TiO2,
rheological control etc

Also effective extender/replacement for TiO2 pigments in
papers, pamnts, adhesives etc

TITAL

magnesium-siicate-hydrate

Ultra fine ground, extremely plate shaped, extremely white
and pure for modifying plastics (e.g. PP etc) available ina
wide range of padicles etc

The information gving i this publication is baseo on the present state of ow knowled
users should make thewr own assessment of the products under then own conditions an:
We can assume no responsibiity for any kability in curred yn

WTH GmbH, Hohenwedeler Weg 1, D-21682

ge out any conclustons and recommandations are made without habiiity on our part Buyers and
d for their own requirements
regard to results obtamnable or patent infringement

Stade, Tel. +49-4141-47848 - Fax' +49-4141-47749 - e-mail’ info@wthgmbh de
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, - Sumitomo’s Nano Aluminum Hydroxide
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What’s Nals ?

Nals is a nano size aluminum hydroxide, it has very small particle size and very
large specific surface area, and excellent dispersibility for various resins.
Polyolefin(PP)/Nals composites show superior stiffness, Izod impact strength and
Rockwell Hardness with the 0.3 —1.4vol% Nals content.

1. Properties of Nals
»Crystal form :pseudo-boehmite

- Primary crystal size :5nm~ 50nm

*BET specific surface area:

150m*/g~300 m¥/g

*Chemical composition
AlOOH 99.8%

2. Grades of Nals

Nals can be supplied in various primary
particle sizes from 5nm to 50nm.and

various particle shapes. such as

spherical, needle, and plate types. TEM
micrographs below show several types

of Nals.

TEM micrographs of Nals

We can provide with two types of Nals.

(DNals-P

Nals-P is a dried nano aluminum hydroxide
powder, and is used as a flame retardant and
filler for polyolefin, synthetic rubber, ABS,
engineering plastics and other plastics.
@Nals-C

Nals-C is a pre-mixed resin composite
which contains nano aluminum hydroxide

" as highly dispersed fillers. Various resins

can be selected which are suited to your
system, for example, synthetic rubber,
MMA, ABS, and so on.




“"Sumitomo’ S Nano AIummu*rrHydroxnde
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Mechanical & Thermal Properties of PP/Nals-P Composites

@Experimental
-Resin * Polvpropylene impact copolymer
-Filler : Nals-P, Tale
@ Results
PP/Nals-P composite which contains just small amount of Nals(0.3—1.4vol%) shows
superior stiffness, Izod impact strength and Rockwell Hardness.

25000 140 105 I

AREN Nals-P O
— € - L vals- N ;
E ‘e t g 2 100 .
g 20000 - . § £ a0l 8 '
= 4 2 g | g Nals-P |
Py = £ £ 95 ‘
2 o004 ] & 125 = !
= = c o :
£ -2 E s 2 -
« ‘2 ] 7 120 § 90 |
1" Specific range N H Specific range x - ’
10000 ! pec I i 15 t P 8 . o5 = Specific range
1] 5 10 15 °© ] 5 10 15 0 5 10 15 !
Filler content(vol%) Filler Content (voi%) Filler Content oi%) *
Fig. 1 Suftness and Izod Impact Fig. 2 Thermal properties Fig. 3 Rockwell hardness

Flame retardancy of Nals of PP/Nals-P Composites

@ Experimental

*Resin : Polypropylene impact copolymer

+Fuler : Nals-P
Aluminum trihyvdroxide (particle size :1 4 m)
Magnesium hydroxide (particle size :0.7 £ m)

@Results Nals-P shows superior flame retardancy.
f

30 T —_
2R ® \lunaun ihyvdroad GE 1400
3: 26 "’ E
2 ;4 [@Nals-P P. S @ 1000F
: \ T4 ' £
L8 2 ,,/ 8
3 I i X £
- -
18 I/ PSY] by droxide 3
g 1 6 i ! Fig. 2 = . .
Oxygzen index tor various i 0 50 100 150 Heat release rate for 0 100 200 300 400 500 !
COMposttes _ Filler content ( phr) Various composites. Time(sec)

Sumitomo Chemical Co.,Ltd. Inorganic Materials Division
Tokyo Sumitomo Twin Building, 27-1
Shinkawa 2-Chome Chuo-ku, Tokyo Japan
TEL:03-5543-5322 FAX:03-5543-5912
e-mail:tomomasa@sc.sumitomo-chem.co.jp
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CEAST S.p.A. has been active in the scientific sector since 1953 by specializing in the production
of instruments for quality control and research on polymeric and elastomeric materials.

By empolying its own experts in development and production, CEAST is able to study, project and
build instruments from the prototype stage right through to commercial production.

Its specialization in hardware and software design thus allows CEAST to satisfy all market
requirements. Moreover CEAST experts attend for many years the International Work Groups who
decide and issue standards for test methods, therefore its instruments are always built according
to ISO-ASTM-DIN-BS-NF-UNI-UNE-JIS-GOST International standards.

Through its close collaboration with European Universities and Institutes, CEAST gains important
feedback and can thus optimise its instruments design.

By conforming to EN ISO 9000-1 and UNI EN 1SO 9000-1, CEAST is able to provide certificates of
conformity on all its product range. Moreover, as CEAST instruments are built according to I1SO
and DIN standard, they can also meet, for example, the CAMPUS databank for polymers, for both
the preparation and testing of specimens.

The CEAST instruments which require protective safety systems are made to satisfy 89/392/EEC
safety directives.

In addition CEAST is present with its own sales network in all industrial countries and can thus
provide the after sales service required by each market area.
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POLYMERS

SEMIFINISHED | & )
PRODUCTS )

PROCESS
ALUATIONS

R
Vo g ds

e

SN S

i

Density Meter 6001 000

Resil 5.5 6844 000

Resit impactor Junior 6963 000 Density Meter {2 Column) 6007.000
Resil Impactor 6956.000-6957 000 Density Meter {3 Column) 6008.000
Automatic Hollow 6958 000-6959.000-6960 000 Thermocryostat 1263 000
Die Punch 6053.000 Cryobox 6956 016 Fluometer 2010.000-2020 000
Manual Hollow Cryomatic 6956 015 Meiung Point 6185.000
; Die Punch 6051 000 WInPEN 0700 404 Meit Flow Junior 6943.000
Manual Notchvis 6816.000 Measuning Unit 6844 013 Meit Flow Tester 2000 6936.000.1
6955 000 Das 2000 Win 6564 000 6932.000.1-6934.000.1
Motorized Notchvis 6951 000 Das 4000 Win 6566.000 WinMFT 0700 282
Automatc Notchvis 6866 000 Resitvis 6965.000 Rheoindex 6944.000
Razor Notch 6545.210 Fractovis 6785 000-6849.000 Meit Fliow Tester 130 7000.000-7001.000
Menicutvis 6864.000 PIPE Tester 6953.000 Flowvis . 6851:000
Contour Cut 6490.000 Dart Tester 6990.000 Rheologic 1000 6948000
Hollow Dres and Master Templates Ball Drop 6206 000-6208 000 | Rheologit 2500 -. 4., 6949.000
Tear Tester ED.401 01-ED 401.02 . c - - h ;
Suffness 6066.000-6067.000
Shp Tester 6196.000-6197.000 B
Dynamic Fatgue Apparatus 6071.000
Strainvis 6800.000 '
Stress in Tracuon 6115.000

Gas Permeability Dow Cell 6210.000
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HDT 3 JUNIOR 6910 000 Trackvis 6266 000

FIRE TESTS

HDT 3 VICAT 6911 000 ( Dielectric Strength 6135 050 Smoke Density Chamber 6775 000
HDT 6 VICAT 6921.000 6135.053 Oxygen Index 6443 000
WinHDT 0700 470 ! 6135 054 Oxygen/Temperature Index 6439 000
HDT VICAT AUTO 6970 000 1 Schening Bndge 6796.000 Flammability Meter 6153 000
HDT 500 VICAT 6875.000 Y O-Meter 6139 000 Combustion Index 6155 000
Brittieness 6565.000 I Teraohmmeter 6148 000 Combustion Resistance 6145 000

Brittleness - 4 Arcwis 6825.000 FOAM TESTS -
Cryostatic Version 6567.000 Incandescent Pin 6020 000 Indentometer 6320 000
6569.000 Flexibiiny of Cables 6275.000 6321 000
“Clash & Berg” .- Glow Wire Test 6441 000 Automatic Indentometer 6826.000
Blolzgue Meter Zgggggg Fatigue Indentometer 6330 000
Stress Cracking £947.000 :;:)Spcc: Ball R:Z?Jusnd 6350.000
g?alatometer g: ?gcggg Thermostatic Ovens 1120 000-1140 000
Heat-Flow Meter &891.000 Whiteness Determination 6801 000
F"'r‘.mg Temperature £090.000 Fish-Eye Visualizer 4021 000
6390000 Gel Counters Gel 1112
Gel 22-24

6738.000



~UTOMATIC
ATLLOW DIE
PUNCH

To cut specimens from soft
materials using hollow die
punch method, by using dies
of different sizes and profites
according to international
standards.

N

LANUAL NOTCHVIS

Trus manually operated
equipment is designed to
rapidly and accurately prepare
notches of different shapes
and dimensions on one or
more specimens for resilience
tests The Manual Notchvis
uses interchangeable constant
profile knives and 1s able to
notch simultaneously up to

5 specimens of thickness

317 mm

allTVIS
Sutomauc Milhng
Vot Znune

The most advanced and
computerized miling machine
apparatus to machine ngid
speamens of all kinds of
shapes

Software s supplied with
equipment

Different specimen shapes can
be memonzed according to
customer request.

TONTOUR CUT

Copy miling machine to
manually prepare samples
from hard or reinforced
materials complete with
in-built vacuum system, and
special EC safety template
grips

SPECIMEN PREPARATION

MANUAL HOLLOW
DIE PUNCH

To cut specimens manually
from soft matenals using
hollow die of standard
profile according to
ternational standards
code 6051 020

MOTORIZED NOTCHWVIS

Same charactenstics as Manual
Notchwis with motonzed
whee! rotation

Adjustable cutting velocity,
according to international
standards to cope with
different samples
charactenstics

coce 6951 000

AUTOMATIC
NOTCHVIS

The Automatic Notchwis is a
mucroprocessor controlied unit,
designed to rapidly and
automatcally notch samples
used for resilience impact

tests. The Automatic Notchvis
is able to notch in every cycle
up to 50 specamens (with a
thickness of 3.17 mmy) using

interchangeable constant
profile krives Adjustable and
displayed shding knife velocity
and feeding movement.

code 6866 000

RAZOR NOTCH

To produce an nitial crack in
the notch of already notched
specimens, using a special
blade. The notch depth 1s
measured by a micrometer.

code 6545 210

PR

MASTER TEMPLATES FOR
CONTOUR CUT
HOLLOW DIES
AND MASTER
TEMPLATES

Available in different shapes
and sizes according to
standards

ISO - ASTM - DIN - BS - AFNOR
or equivalents

HOLLOW DIES FOR
HOLLOW DIE PUNCH



MECHANICAL AND PHYSICAL TEST EVALUATIORS

RESILS 5

Pendulum. designed for
resilience determination in
1ZOD, CHARPY or TENSILE
IMPACT tests mode

This pendulum has been
designed specifically for low
energy tests

A soft touch keyboard allows
easy selectton of hammer
energy. calibration check,
measurement units, language
selection and more

RS 232 and paraliel connecton
on Board Able to perform tests
according to 1SO - ASTM - DIN
BS - AFNOR or equivalents
Energyranges 05Jt055J
The instrument 1s supplied with
sturdy safety shields, not
shown in the picture for
simplicity

og€ 034 - 000

VANPEN

Software program available for
restlrence data and test result
analysis in Windows 95

and NT

It contains a hibrary of
international standards, and
allows test evaluation and
other statistical impact
features

LT 0700/40

DAS 2000 WIN

Thus Data Acquisition System
for instrumented impact
acquires up to 2000 points
during an 1mpact event using
any one of the following
CEAST impact testers

Resil Penduiums, Dart Tester
and Falhng Weight apparatus
The software, In Windows
environment, allows the user
to fully analyze the acquired
impact data and present it in
standardized manner

The software displays the
curves with all the information
about tnhe impact variables
such as force, energy.
velocity, deformation, time
from the beginrming to the end
of the test

All test results can be printed
from PC

RESIL IMPACTOR JUN.OR
New Pendulum designed for a
wide range of energy levels in
the fielc of resilience
determinaton A digital
readout aliows the visualization
of energy values The speciaily
designed shape facilitates
interchangeability of hammers
and vices Parallel connection
on Board Able to perform tests
according to IS0 - ASTM - DIN -
BS - AFNOR or equivalents
Energy ranges 1 ~ 25J

=T Tac
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\ RESIL iMPACTOR

| Latest CEAST pendulum, available
in 5 versions

& Manual version 50 J, code
6957 000

= Version with pneumatic
hammer braking 25 J. code
6958 000

= Version with pneumatic
hammer braking 50 J, code
6959 000

= Version with pneumatic
hammer braking and hammer
repositiornng system 25 J, code
6956 000

= Version with pneumatic
hammer braking and hammer
repositioning system 50 J, code
6960 000

Microprocessor controlled, soft
touch keyboard, RS 232 and

parallel connections, calibration
check, LCD Display, automatc
calculation of resience, variable
startng angle, automatic
hammer reposiioning. automatc
calculation of potential energy at
any start angle Able to perform
tests according to 1SO - ASTM -
DIN - BSI - AFNOR or equivalents
coae 6957 000 6958 000

coce 6959 000 6956 000

coce 6960 000

DAS 4000 Wi

Advancecd Data Acquisiton Systems for Insirumenied
Impact

This Data Acquisition System is particularly sutable to perform
instrumented 1impact tests using one of the following CEAST impact
testers Resil Pendulums, Dartester Failing Weight apparatus and
Fractovis. DAS 4000 WIN used in conjunction with instrumented strikers
acquires up to 4000 points during an impact event, tdeal in research and
control applications requiring more detarled impact data analysis DAS
4000 WIN gives the user direct control of Fractowis falling weight tester
from PC

The Software, operating in Windows environment, is included, with data
analysis. curves and other critical test information, which can be printed
from PC

Optional software includes “Curve Filtering”,

“Linear Elastic Fracture Mecharucs . “Transition Temperature Analysis’,
‘Stauc Striker Cahbration’and Dynamic Striker Cahibration”



A cold temperature test
chamber to carry out Charpy
and lzod tests using a Resit
Impactor pendulum The
Cryobox allows conditioning
not only of speaimens, but also
of Charpy or izod vices The
temperature range is from -50
°Cto +20 °C Nitrogen cooling
system

YS5c i

CRYOMATIC

Thermal system for specimens
condiiloning (Charpy and lzod
types) designed to be used
with RESIL IMPACTOR
Temperature range

-701t0 + 100°C

Mechanical system for
conditioned specimens
placement into vice

Nitrogen vessel system.

(SRR N

KESILVS

Fully automated Pendulum to

carry out izod or Charpy tests

N automatc sequence

complete with

- Resil impactor 50 J with
automatic system for hammer
brake and repositoning after
tmpact

- Automatic system for
specimens positioning

- Automatic measurement of
specimens dimensions

- Specimens dimensions
according to 1SO 179, 180

- Environmental chamber can
be programmed from
-70 to +100°C for spectmen
condiioning, complete with
accessores & temperature
reguiator and indicator Two
speamen loaders housing

- Working table included
electrical & electrormc control
unit Software for
instrumented and non
instrumented impact testing
in Windows 95, 98 and NT

Standards I1SO or equivalents

FRACTOVIS

Suttable for faling mass impact
tests on plate speamens, pipes,
and complete components
Working range basic version
443 m/s and 490 J

With additional energy option
upto 20 m/s and 1 300

Can be connected with

DAS 4000 WIN by using
instrumented strikers.

Input of all test parameters

via keyboard

Fractovis impact system is also
available in fully automauc
mode {code 6789 100)
Options environmental
chamber, anti-rebound device
pivoting table, supports for
Charpy or izod impact tests
Standards ASTM - DIN - UNI
or equivalents.

Able to measure resiient
section of specimens and send
data via serial portto Resii 5 5
and Resii Impactor

for automat calculaton of
resiience m kd/m or ki/m?
Alternatively tt can be used
with WINnPEN 0700 404 on
Resils 5.5, 25 and 50 via PC

code o3+ 02

DART TESTER

Suitable for falling mass impact
tests on films, flat specimens,
small samples, small complete
components

Working range

Speed up to 4 4 m/s

two levels of Potential Energy
up to 50 Joules

{cade 6990 090;

Available with instrumented
strikers for connection to Data
Acquisition Systems DAS 2000
WIN and DAS 4000 WIN
Options. environmental
chamber, anti-rebound device
velocity detector, adjustable
support

Standards: ASTM - ISO - BS
and equivalents

code 6990 050

BALL DROP

To determine the energy
which causes film failure under
tmpact of a free falling dart at
rO0m temperature

Potential energy" up to 22 J
Clamping specimen system
according to BS 2782 and
ASTM D 1709

Standards: ASTM - BS - AFNOR
UNI or equivalents

code 6206 000

code 6208 00

PIPE tester

Speacial faling weight designed
to iImpact tube and fittings
according

to ISO 3127 standards

or equivalents.

Potenuai energy 147 J
Speeds. 6 26 m/s

Drop height 2 m

Drop height control
motorized

Drop height display

Tube @. from 10 to 500 mm
Standards. 1SO or equivalents.

ceae 6953 040



ELMENDORF
PENDULUM

Pendulum to perform tear tests
on film samples and equivalent
Potential energy obtained with
different arms and masses
Controlled by microprocessor
with direct read-out force In
mN or N

Model ED 30 capacity from
4000 - 64000 mN

Model ED 32 capacity from
50-100N

Computer or printer output via
RS 232C

Standards ASTM - ISO - BSI -
NF - UNI - TAPPI - CSA - NEN -
SCAN - APPITA or equivaients
£2 20 code ED <01 0"

£ 32 coae ED 101 C2

SLIP TESTER

To determine the coefficient of
first shp or frction on film or
sinilar matenals

Range 0- 10N

Speed 150 mm/min

Option Force/time curves can
be obtained by connecting

an XT recorder

Standards ASTM - UNI - DIN
or equivalents

codealve 0o

snce L1977 000

DYNAMIC
rATIGUE APPARATUS

To stress a normalized
clamped specimen by flexion
fatgue

Frequency upto 33 Hz
Standards ASTM or
equivalents

~ e 5071 G600

ZTRESS
IN TRACTION

To determine stress condition
under traction (constant loadj
on several specimens in a
thermostatic bath

20 working stations.

Working temperature

+30 -+ 100 °C

Range up to 9.96 N/mm?2
Standards ASTM or
equivalents

Luce 6115 000

STIFFNESS

To determine the rigidity, the

flexure moduie and other
physical values

{defiection stiffness modulus,
flexural proportional circuit,
flexural elasticity modulus
hysteresis etc)

visual read-out on load
deflection

Suffness curve can be obtamned
by connecting XY recorder
Range 0- 195N
Standards. ASTM or
equivalents

code 60006 000

coa2 v0O7 Q00

STRAINVIS

Unwversal creep machine to
perform constant load creep
tests by using tensie device,

three and four-bending point,
or compression device
Complete with electrical
specimen deformatton
detector

5 independent test stations.

Creep accuracy 0.01 mm
Max creep fluage: 10 mm
Temperature range.

+20 - +150 °C

Loads up to 5000 N
Standards

ASTM - DIN - ISO - DIN

or equivalents

code 6800 200



PROCESS TEST EVALUATIONS

To determme density of sohd
speamens i g/cm3 by the
density gradient technique
usng calibrated floats
Range D5 -3g/cm3
{accuracy 4 diguts)
Standards ASTM - 1SO - BS
DIN or equivalents
DENSITY METER
{Single Columny}

[ ORRAR v

DENSITY METER
{Two Columnj

coge o007 777
DENSITY METER
{Three Cotumnj
Znge 500 0T
THERMOCRYOSTAT

coae 12603 050

FLUOMETER

To test out the apparent
density of powders through a
cahbrated funnel and
measuring cup method
Standards

ASTM - 150 - DIN - UNi

or equivalents.

J v

VELT FLOW JUNIOR
New Melt Flow Index with
basic microprocessor control
Temperature range
100-400° C
Complete with
- twirt independent heater
bands

- pre-heat timer
- digital temperature display
- numerical keyboard
- manual extrudate cutting
Standards
ASTM - ISO or equivalents.
Procedure "A”

REEDIN

VWANMET

Windows software for
rheological parameters
management, test monutoring
and data evaluation using
Melt Flow Tester in Windows
95. 98 and NT

Addiional modutes for control
chart, data transfer, operator
supervision, connection of a
balance and controf of up to 4
testers from one PC

MELY FLOW fa'ay

MELTING POINT

To determine the melting
temperature by contact
method with a heated and
self-regulated metal block
Working temperature
+30 -+ 200 °C
Standards. ASTM - SO - DIN
or equivalents

code 6185 00C

MELT FLOW TESTER
New compact Meit Flow Tester
able to carry out automatic
determination of MFR {g/10
min} and MVR {cm®/10 mn)
according to international
standards. Temperature range
100 = 400 °C

Complete with
- Panel to input and display
data
- Microprocessor on board to
automatically monitor
operations, store test
conditions, coliect and
memonse up to 40 test points
- Temperature and main
rheological data are
automatcally calculated and
displayed

- RS 232 and parallel
connection on board

- Test diagnostic control
Standards® ASTM -1SO - DIN -
BSI- NF - UNI or equivalents
Procedures A and B

Version with fixed oven and
manual weight application on
the piston

code 6936 000 1

Version with fixed oven
complete with automanic
weight lifting device

code 6932 000 ¢

Version with movable oven
complete with automatic
weight hifuing device

coae 6434 00C 1



Specially designed instrument to
perform up to four determinations
of Melt Flow Index, Shear Stress,
Shear Rate and Viscosity in a single
barrel filing, working in increasing
weight mode The test masses are
216,510, 21 6 kg with an
additional mass of 35 kg for
compacting the test sample The
tnstrument main features are
material compacting phase, single
werght test, multiple weight test for
Shear Sensitivity and rheological
data. extra material purging phase
at the end of the test The
rheological data obtained from the
instrument 1s useful to learn about
material behaviour in real
processes The resuits can be sent to
a printer directly from the
instrument without the need for a

® RHEOI MM

PC.

RHEOINDEX can also be controlied
from the PC with the suitable
software WinMiw in windows
environment, from which it 1s
possible to view, save and print the
results

Standards. ASTM - ISO - DIN - BSI
NF - UNI or equivalents

Procedures A and B

coue 6911 000

FLOWVIS

RHEOLOGIC 1020

The CEAST Rheologic 1000 s a
capiliary rheometer for routine
analysis of the rheological
behaviour of molten polymers with
microprocessor data acquisition
control The “VisuaiRheo™ software
in Windows® environment, will run
the Rheologic 1000 n fully
automatic mode, or “pilot” the
system 1n semi-automatc mode
with real-time manual intervention if
and when necessary

A new procedure, Equilibrium Stress
Prediction (EPS). reduces test times
by over 60%; and options include
ritrogen tsolation for problematic
matenals, and multiple-sensor sht

Fully automated microprocessor
controlled Melt Indexer to
contnously perform MFR or MVR
tests according to international
standards without the need for
operator ntervention

Automatic loading of matenial in the
barrel, followed by MFR or MVR
determination, and cleaning of
piston, matrix and die

Special softwares are avarable

to carry out MFR or MVR & data
printout as well as to controt
sequence of automated action
toaz 6351 000

dies

* Force range 10KN

* Interchangeable force
transducers. from 1 to 10 KN

»* interchangeable pressure
transducers from 5 to 200 MPa

» Temperature range from 50 to
450° C without pressure
transducer, from 50 to 400° C with
pressure transducer

* Temperature accuracy. + 0 1° C

« Barrel temperature stability in test
area £+ 02°C

= Barrel diameter.

955 mmor 12 mm

= Piston speed- selectable between
0 05 and 500 mm/min

= Piston drnive DC servo amplifier
and motoreducer

* Heanng system two independent
PID thermoregulators

code 6948 000

MELT FLOW TESTER 130

The CEAST Melt Flow Tester 130 differs from
the other models because it has motorized
control for piston ifung and motion The
system, controlied by a microprocessor-based
unit, automates specific test cycles in all
phases A load cell allows the operator to
chose the sample compacting force suttable
for each polymer family {up to 130 kg}

The cicle includes the following phases

* resing compacting = piston positioning

= material ejection = delays » pre-heating

» release » test (ime-based or volume-based,
according to operator’s choice} = residual
polymers ejection = automatic return to the
starting posttion

code 7000 002

MELT FILLOW TESTER

)

RHEOLOGIC 2500

Advanced capillary rheometer for studying the
rheological behaviour and meit flow of
thermoplastic matenals It has a rheological
processing control system and microprocessor
controlled data acquisiion module. Equipped
with “Win Rheotester |I” software in Windows
environment, it allows determination of
Viscosity vs.

Shear Rate or Shear Stress {rheological curves)
The software fully controls instrument
movements durning the tests

- Temperature range 50 -+ 450 °C

- Piston speed range 0 03 mm/min — 600
mm/min {ratio { 20000]

- Maximum testing force. 25 kN

- Interchangeable barrels and nozzles

- Automatic Rabinowitsch and Bagley
corrections

- Viscosity curve fitting according to different
models

- Esumation of temperature dependence of
Viscosity

- Relaxation/retardation spectré

- Thermal Stability estimatior

- Elongational viscosity according to Cogswel
- Optional Dre Swell and Melt Strengtt
measuremeni

Standards ASTM - ISO or equivalents

code 6949 00C



THERMAL TEST EVALUATIONS

HDT 3 JUNIOR

Instrument to determine Heat

Deflecuion Temperature or Vicat

point on thermoplastic matenal.

Temperature range up to

300 °C.

Complete with

-n 3 independent work

stations with LVDT sensors

-n 1 precision probe to control
and monitor temperature

- numerical keyboard

- digital display

- test result display

- supplementary shoulders
according 1SO 75/1.2

Standards ASTM - 1SO - DIN

AFNOR or equivalents

I TS a )

H3T 6 VICAT

- New advanced universal
instrument with built+n
microprocessor control.

- Six speaimens are tested
simultaneously

- Keyboard to input data and
compile data report after test

- LVDT transducer on each
station

-N 6 Precision probes to
control and monitor real
temperature for any station

- WinHDT software in
Windows environment

- Designed according to
international standards
ISO R 75/1.2 and other
equivalents

Standards ASTM - ISO - DIN

AFNOR or equivalents.

\nHDT 6

Software program avallable for
data input and test resuit
analysis using HDT VICAT
instruments in Windows 95
and 98

It contains hibrary of
international standards,

and allows test evaluagon and
otner features

Cone 0700 -T0

HOT 3 VICAT

- New advanced universai
instrument with builtan
microprocessor control

- 3 speamens are tested
simultaneously

- Keyboard to input data and
compile data report after test
- LVDT transducer on each
station

- N. 3 Preciston probes to
control and monitor real
temperature for any staton

- WinHDT software in
Windows environment.

- Designed according to
international standards
ISOR 75/1 2 and other
equivalents

Standards. ASTM - 1SO - DIN
AFNOR or equivalents.

coge 691! 00C

HDT VICAT AUTO

To automatically carry out six
HOT, VICAT or CREEP
determinations
A microprocessor controls the
apparatus and data entry is
done by a keyboard
Automatic lifsng device 1s able
to move the test system up
and down in the bath
The test results are shown on
LCD display and can be
printed out
RS 232 Port and software are
prowvided for instrument
controt and data transfer to
PC.
Opuion ancillary mobile tool
able to present HDT and VICAT
samples in test posiion
simultaneously

code 970 000

HDT 500 VICAT

To carry out three HDT or
VICAT tests at temperatures
up to 500 °C. Special bath is

provided with programmable
temperature controller, to
reach high temperature test
end, according to ntermnational
Standards- ASTM - 150 - DIN
AFNOR or equivalents

code 6875 000



THERMAL TEST EVALUATIONS

HDT 3 JUNIOR

Instrument to determine Heat

Deflection Temperature or Vicat

point on thermoplastic matenal

Temperature range up to

300 °C

Complete with.

-n 3ndependent work

stations with LVDT sensors

-n | precision probe to control
and monitor temperature

- numericai keyboard

- digital display

- test result display

- supplementary shoulders
according 1SO 75/1 2

Standards ASTM - ISO - DIN

AFNOR or equivalents

N2 e}

HDT 6 VICAT

- New advanced umversal
instrument with buitt-in
microprocessor controf

- Six specimens are tested
simuitaneously

- Keyboard to input data and
compile data report after test

- LVDT transducer on each
station

- N. 6 Precision probes to
control and morutor real
temperature for any station

- WInHDT software
Windows environment

- Designed according to
international standards
ISO R75/1 2 and other
equivalents

Standards ASTM - 1SO - DIN

AFNOR or equivalents

[ceasTNA

IEAST N

B g ves?

ViInHDT 6

Software program availabie for
data input and test resuit
analysis using HDT VICAT
instruments in Windows 95
and 98

It contains library of
international standards,

and allows test evaluation and
other features

o ~

[N

TEST tn PROGR

HDT 3 VICAT

- New advanced universal
nstrument with built-in
microprocessor controf

- 3 specimens are tested
simultaneously

- Keyboard to input data and
compile data report after test
- LVDT transducer on each
station

-N 3 Precision probes to
control and monitor real
temperature for any station

- WinHDT software in
Windows environment

- Designed according to
international standards

ISO R 75/1 2 and other
equivalents.

Standards® ASTM - ISO - DIN
AFNOR or equivalents

coae 671 000

HDT VICAT AUTO

To automatically carry out six

HDT, VICAT or CREEP
determinauons

A microprocessor controls the

apparatus and data entry is
done by a keyboard

Automatic ifung device is able

to move the test system up
and down in the bath

The test results are shown on

LCD dispiay and can be
printed out

RS 232 Port and software are

provided for instrument
contro! and data transfer to
PC

Option’ ancilary mobule tool

able to present HDT and VICAT
samples In test posttion
simultaneously

code 6970 000

HDT 500 VICAT

To carry out three HDT or
VICAT tests at temperatures
up to 500 °C. Special bath s

provided with programmable
temperature controller, to
reach high temperature test
end, according to internationai
Standards ASTM - iSO - DIN
AFNOR or equivalents

coae 6875 000



CLASH & BERG’
TORQUE METER

To determine the apparent
rigidity torsional modulus “G”,
the Poaisson ratio and,
consequently, the apparent
modulus of longitudinal
elasticity {Young's modulus).
Working temperature.

-70 =+ 250 °C

Standards. ASTM - ISO - DIN
BS or equivalents

code 6550 000

STRESS CRACKING

Set of tools to prepare
specimens for stress cracking
tests or crack index at a
determined temperature.
Complete with device to
measure the notch depth with
a resolution of 0.01 mm
Special thermostatic controiled
bath with test tube holders is
available.

code 2053 000

Standards ASTM

or equivalents

Lsae 6247 000

DILATOMETER

To carry out dilatometnc
measurements using standard
sample by means of stress at
two different temperatures
Working temperature-

-50 =+ 150 °C

Thermostauc cell code 6105.001
Options

Ultrathermostat code 1277.000
Ultracryostat code 1285 000
Standards SO - ASTM

or equivalents.

oo 0105 000

BLOCKR VIS

To give quantitative
information regarding the
degree of blocking, expressed
as a blocking loads n grams,
existing beetwen layers of film
Universal tenstle machine with
fixitures to meet

ASTM D 3354 - method B

or equivalents.

code 6852 000

BRITTLENESS

To determine by impact the
brittleness temperature of 5 to
10 specimens in a refrigerated

bath
Working temperature.
-70+ 4+ 20°C

Standards ASTM - ISO - DIN
UNI or equivalents

BASIC VERSION

code 6565 300

Model with automatic cooling
system up to - 70 °C
CRYOSTATIC VERSION

code 6567 000

zode 6569 300

DILATOMETER

Automatic digital dilatometer
using microcomputer
techniques to carry out
dilatometric measurements:
- Keyboard to set test
parameters is provided.

- XY plotter, plots the
dilatometer curve and test
data.

Range - 160 = + 350 °C.

code DI 100 01



GEL TIMVE

To deterrmne transition and
gel temperature by means of
a heated metal block.

4 working stations
Programmable working
temperature + 20 - + 200 °C
Standard ASTM or equivalents

coae 619C 000

SILMING

TEMPERATURE

To determine the filming
temperature of acqueous
suspensions of PVC by means
of gradient temperature plate
5 working stations

Working temperature
-10-+25°C

Options

Ultracryostat code 1285 000
and

Ultrathermostat code 1277 000
Standards.

ASTM - DIN or equivalents
coac 090 00C

Suitable for thermal
conductivity determmations on
plastic sample having max
dimension

300 x 300 mm through
opposite temperatures and flux
probes

Electronic box can display flux
value (&), conductance (U)
and specimen thickness
Conductivity value (A)

can be easily calculated
Working ranges

& =+ 19999.9 w/mq

U = 19,999 w/mgk
T =-40-+90°C
Options

Ultrathermostat code 1277 000
Ultracryostat code 1285 000
Certified sample code 0500 473
Standard 150 or equivalents
code 63°1 000

HEAT SEAL TESTER

To determine the seal
ternperature by 5 weld pomts
at constant pressure

weld ome can be preset
Working temperature.

+ 30 -+ 200 °C

5 working stations, 5 timers
and 5 temperature

control devices

Standard JIS or equivalents

code 6748 000

CARBON BLACK

To determine the average of
carbon black contained in
polyolefins by the pyrolysis
method (specimen 1s heated in
controlled nitrogen flux|
Constant working temperature
+ 300 - + 500 °C
Programmable working
temperature up to 700 °C
Standard ASTM or equivaients
coqae 630¢ 600



ELECTRICAL TEST EVALUATIONS

TRACKVIS

To evaluate the low-voltage
tracking resistance of matenials
in the presence of acqueous
contarminants

Wet conditions are obtained
with a penstaltic pump
Interchangeable electrodes are
available

Standards: ASTM - DIN - UNE
UNI - CEl or equivalents

coaz 6266 000

Q- METER

To determune those
charactensucs of dielectric
matenals known as tang.8
and relative dielectnic constant
€r at high frequency capacity
range 5 - 500 pF

tang.d range 103 = 1

RCL resonance circust.
Standards ASTM - DIN - VDE
UNE - UNI - CEl or equivalents.
coGs 6139 000

ARCVIS

To determine the high-voltage,
low current, dry Arc resistance
of sold electrical insulaton,
available with tungsten rod or
stanless steel stnp electrodes
The cycle frequency 1S
controlled and programmed
by an electronic device.
Range:

0-250Vv-0-40mA
Standard ASTM or equivalents.

code 6825 000

DIELECTRIC STRENCGTH

To determine the dielectric
strength of solid insulating
matenais at commercial power
frequencies in air or oil

Three methods of voitage

application are available
according to ASTM D 149,
and motor-dniven voltage
control 1s opttonal.

Range betyween 0 and 60 kV.
Standards® ASTM - DIN - UNI -
CEi or equivalents

coce 6135 050

coge 6135 043

coge 6135 054

TERAOHMMETER

To determine those
charactenistics of dielectric
matenals known as superficial
and volume resistance. Range
between 10'%and 2 x 1016
Interchangeable electrodes
are available

Option

Thermostatic oven

to carry out tests

at constant temperature
Standards ASTM - DIN - UNI
CEl or equivalents.

code 6148 000

SCHERING BRIDGE

To determine the dielectnc
constant €r and dissipation
factor expressed as Tang.b or
loss angle fitted with
Schenng Bridge

Tang & measuning range
03x1071035.

Standards: ASTM - DIN - UNI
or equivalents

code 6796 000



To test flexible cables
{plasticized) under electrical
tension Cables are rolled and
un-rolled for a definite
number of cycles Tesong
current. 075 - 25 A

Tension 220V

Standard CEl or equivalents

e Fn

GLOW WIRE TEST

To differenuate among
matenials with respect to their
to igmion behaviour when
brought mto contact at a
constant force with an
electncally heated resistive
wire

Standards

VDE - IEC or equivalents

e b D GO0

INCANDESCENT PIN

To produce a flammable gas
by inserung an incandescent
PININto a speamen at a preset
temperature

Test temperature

+20 =+ 400 °C

Two electrodes electrically
controlled are used for the
igniion of flammable gasses
Standards- IEC - CEl

or equivalents

code 6020 00{

VARIOUS TEST EVALUATIONS (FIRE TESTS)

SMIOKE DENSITY
CHAMBER

To perform continuous

measurements of smoke

density by means of a buit-in

vertical optical system

The sample 1s exposed to

combustion by a heated

radiant-energy source,

or to a gas burner flame

Automatically controlled by PC

code 6764 005

Standard ASTM or equivalents
J77AL00

COMBUSTION INDEX

To determine the index of
combustion of the unshielded
flame method on ngid
specimens

Standards ASTM - FIAT

or equivalents

W2 155080

COMBUSTION
RESISTANCE

To determine the combustion
index by the process of
contact between a ngid
specimen and an ncandescent
resistor at controlied
temperature

Thermal range

+ 500 - + 900 °C

Standards BS - DIN - UN! - CEI
or equivalents

NN RS R e

FLAMMABILITY
METER

To determine the resistance to
flame of plastic sheets and
films Resistance to flame is
defined

as igmuion time and
combustion time under
different conditions of
exposure to flame. Adjustable
support permits correct
positioning of the burner

An exhaust fan blows off the
combustion products and
smoke

According to standards
U.L-ASTM - DIN

or equivalents
With chamber

code 6153 000

OXYGEN INDEX
AND TEMPERATURE
INDEX

To determine the flammability
of a specimen by measuring
the mirimum concentration of
Oz that will just support
continuous combustion of the
speasmen with preheated gas
muxer and burst chamber
Data digitally displayed.
Standards
ISO - ASTM - AFNOR - CEI
or equivalents
OXYGEN INDEX
coue 643 000

OXYGEN AND TEMPERATURE
INDEX

COTe ¢ 2T



AUTOMATIC
ELECTRONIC
INDENTOMETER

Controlied by PC for
Indentauon, compression,
flexion nigidity tests on flexible
cellular polymers and other cell
foams

Print out and data elaborauon
are provided

Force range up to 5000 N
Selectable indentation speed
between 0,1 up to

1000 mm/min

Standards: DIN - FIAT

or equivalents.

Lou- 6826 000

FATIGUE
INDENTOMETER

For dynamic fatigue testing,
by indentation of cellular and
sponge-like matenals.

6 working stations

Stroke 0 - 100 mm
Frequency 60 cycles/min
Standards ASTM - DIN

or equivalents

ceae £330 300

FOAM TESTS
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INDENTOMETET
To determine bearing capacity
and indentation factotr on
flexible cellular matenats anz
open cell foams
Range of loads 0 - 2000 N
Measurement range of
deformation 0 - 250 mm
Digital readout of deflection
or compression expressed in
mm is provided
Standards ASTM - DIN - FIAT or
equivalents
Option* XY Graphic Recorder
coge 0203 729
BASIC VERSION  code 0323 020
DIGITAL VERSION  coae 6321 8¢

NOPCO BALL
REBOUND

To determine the elastic
rebound value of a standard
element impacting with a
predetermined energy on a
specmen of cellular or
sponge-ike matenal

Range 0=75mJ

Standard ASTM or equivalents.
code 6350 uoc



THERMOSTATIC
OVENS

Suitable to carry out ageing tests on specimens
or manufactured samples at a constant
temperature and to condition specimens
before the tests

The ovens are available with natural or forced
convection, microprocessor PID controllers,
and different volumes

Standards ASTM - ISO - DIN - AFNOR

or equivalents

Temperature range up to 300 °C

Wide range of options

Natural convection

MISCELLANEOUS

codes 1 1-0 300 - 1159 000
Forced convection

10202 1120 006 - 127 000
WHITENESS
DETERMINATION
BOX

To determine the homogeneity
of the whiteness in polymeric
pellets through a hght
emussion

Instrument equipped with a
famp having a colour
temperature of 2856° K
suttable filter to get 6740° K

it 1s complete with forced air
coohng system.

"2y 6801 OC2

GEL COUNTERS
Automauc computerized
systems for detection
and classification of
aefects on plastic films
or similar

Perfect for on-line and
laboratory applications
Automatic inspection
independent from

- film width

- thickness

- haze

- defect dimension

CEAST
Research and Technical Departments are willing to analyze other
nstrument projects according to international standardsor customer needs.

FISH-EYE VISUALIZER

Portable device complete with
light

source diffuser screen,
window

2 x 5 ¢cm and magnifying lens
to carry out the fish-eye in

small samples of films or
equivalent matenals

code 1021 000

The system detects on-ine
defects like gels, fisheyes,
black spots, holes, wrinkies,
bubbles,

streaks, scratches, pick marks,
ona

wide range of products such
as cast - blown films,

narrow - wade films,
transparent - opaque sheets,
etc.

The system is suitable for
quality assessment, process
control on-line feedback,
reduction of scrap due to real
ume warning, quality
autornatic grading, reduction
of customer returns, increased
linespeed and process
throughput

codes Gel 1}

Gel 12

Gel 22

Gel 24

Due to a policy of continuous development of CEAST instruments, changes may be introduced without notification
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What is HYBRAR- ?

HYBRAR is a series of high performance thermoplastic rubbers
developed by KURARAY CO., LTD. using its unique isoprene
technology.

HYBRAR. is a special thermoplastic rubber which exhibits high
vibratio i roperties at roo erature.

Both hydrogenated and non-hydrogenated grades of HYBRAR are
available. In addition to the superior vibration damping properties,
hydrogenated grades also exhibit excellent miscibility with
polypropylene, and may be used to produce blends with excellent
transparency, flexibility and mechanical properties.

HYBRAR is available in a triblock type having polystyrene blocks

and a vinyl bonded rich polyisoprene block as shown in the
following diagram.

Molecular Structure Model
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HYBRAR.

High Performance Thermoplastic Rubber

Characteristics

Both(Non-hydrogenated,Hydrogenated) | Hydrogenated type

High vibration damping Excellent

at room temperature miscibility with polypropylene
High affinity to polyolefins and Excellent

styrenics

Can be formed

Curable like vulcanized rubbers
Rubber like elasticity

heat and weather resistance

An aid in selecting the right HYBRAR. grade for your application

The following pages are intended to assist in the selection of the
HYBRAR grade for a particular application. The properties shown
are typical properties and should not be used to establish

specifications.

To obtain more specific information on a particular HYBRAR. grade,
contact your HYBRAR representative.



HYBRAR- Typical Properties

5127 5125 Hydaeznsated Measurement

’ (VS-1) (V§-3) (HVS-3) Method
' Styrene Content wit% 20 20 L ‘
[ Specific Gravity 0.94 0.94 0.90 IS0 1183 |
! Peak Temp. of Tan5 c 20 -3 5 | e :
}‘ Glass Transition Temp. o] 8 -13 -15 DSC
| MFR
i 230C.2.16kg gMomin | e | e 4 ASTM D1238
% 190°C,2.16kg g/10min 5 4 0.7
i Solution Viscosity mPasS
Po20wt%e ] 100 55 Toluene Solution
f 30 wi% 540 650 350 at 30°C g
! MECHANICAL PROPERTIES
! Hardness ShoreA 84 60 64
f—
£ 100% Modulus MPa 28 1.6 1.7
f
. 300% Modulus MPa 47 25 27 1SO 37
L]
i Tensile Strength MPa 124 8.8 7.1
{ Elongation % 730 730 680

Physical Form ™ Pellet Peliet Pellet

Untie Conversion®
1MPa =10 20 kgf/em*
1MPa«S=1cPs

*1 Precautions should be taken in handing and stonng Refer to the appropriate Matenial Safety Data Sheet for further safety information

In using HYBRAR., please confirm realted law and regulations, and
examine its safety and suitability for the application.

For medical and health care applications, please contact your HYBRAR.

representative for specific recommendations.
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HYBRAR. Typical Properties

Temperature Dependency of Tand

10 (Tested by KURARAY CO .LTD)
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Temperature("C)

Heat Resistance

(Tested by KURARAY CO , LTD.)
100

200 250 300 350 400 450 500
Temperature("C)
Test Conditions:Heating Rate: 10 'C/min in Nz,
Decrease in polymer weight measured by thermobalance
heat degradation



Combination of HYBRAR and Additives

As can be seen in the following figure,

1. The addition of polybutene to HYBRAR increases the vibration damping
property at low temperatures.

2. The addition of inorganic fillers such as mica, graphite, calcium carbonate

etc to HYBRAR increases the vibration damping at high temperatures.

(Tested by KURARAY CO LTD)

10

5127
------- .5127/polybutene=70/30

---------- 5127/mica=30/70
{weight ratio)

T T

T

1.0

lllllll
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1 | 1
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001

Temperature('C)



HYBRAR. Applications

Damping Flexible PVC Substitute
Themoplastics | Foam Thermosetting Asphait Polypropylene Blend
Cempound Plastc Compound] Compounds {Plasticizer Free)

pee | OO OO —

Other Vehicle
Parts

olo —

Construction
Materials

O
we | O
O
O

0Ol0|0 |0
|
|
|

Sports Goods

Food and Other
Packaging O

Medical Device O

Grade 5125.5127.7125 7125




HYBRAR. Applications / Damping

Blends of HYBRAR and other polymers exhibit excellent vibration
damping properties as shown in the following examples.

Polystyrene/HYBRAR Blend

1 2 3 4
Formulation
Polystyrene 80 85 90 100
HYBRAR 5127 20 15 10 0
Damping Properties
Tan & at0’C 0.049 0.047 0.044 0.033
25°C 0.115 0.075 0.051 0.035
40°C 0.094 0.063 0.045 0.037
Loss Factor 0.068 0.040 0.023 0.016
Mechanical Properties
Tensile Modulus MPa 1,863 2,157 2,255 2,647
Tensile Strength MPa 43 47 51 49
Elongation % 17 21 18 13
Flexural Modulus MPa 1,667 2,059 2,255 2,647
Flexural Strength MPa 22 28 34 74
Hardness Shore D 74 74 80 83

. 1MPa=10.20 kgficm?
Mixing Condition:Twin Screw Extruder@200 C (1MPa griem’)

Molding Condition:Injection Molding, Cylinder@200C Mold@60C
Evaluation of Damping Properties Tan 5 measured with Rheovibron (Dynamic Viscoelastometer. Onentec) @ 110Hz
Loss Factor(Degree of Damping) measured by resonance method with a cantilever beam

The vibration damping behavior of the PS/5127 blend, when struck by a steel ball, is shown below.

PS/5127=85/15 PS=100

Amplitude (V)
—
—
—
~—
w—2
-—
=
<
b
:
Amplitude (V)

o T T 30 Co 20

Time(10-3s) Time(103s)




HYBRAR. Applications / Damping

High Density Polyethylene/HYBRAR Blend

1 2 3
Formulation
HDPE 70 g0 100
HYBRAR 5127 30 10 0
Damping Properties
Tan 8 atoC 0062 0.059 0.070
25°C 0.140 0093 0.072
40°C 0.121 0.095 0.077
Loss Factor 0.155 0072 0.036
Mechanical Properties
Tensiie Modulus MPa 343 598 853
Tensite Strength MPa 13 20 25
Yield Strength MPa 20 28 47
Elongation % 910 1170 1655
Hardness Shore D 52 58 58

Mixing Condition.Brabender Plasticorder@200C
Molding Condition*Press Molding@210C
Evaluation of Damping Properties:Tan & measured with Rheovibron (Dynamic Viscoelastometer Onentec) @ 110Hz
Loss Factor(Degree of Damping) measured by resonance method with a cantiiever beam

(1MPa=10 20 kgf/cm- )

The vibration damping behavior of the HDPE/5127 blend, when struck by a steel ball, is shown below.

Amplitude (V)

20

-20

HDPE/5

127=90/10

e

500

Time(10-ss)

Amplitude (V)

20

HDPE=100

T—

500

Time(10-:s)



HYBRAR. Applications / Damping

Polypropylene/HYBRAR Blend

1 2 3 4
Formulation
PP(Homopolymer,Mi=11.0) 70 80 90 100
HYBRAR 5127 30 20 10 0
Damping Properties
Tan & at0’C 0.047 0.047 0.043 0.041
25°C 0.162 0.129 0.097 0.064
40°C 0.086 0.074 0.063 0.051
Loss Factor 0.151 0.108 0.089 0.078
Mechanical Properties
Flexural Modulus MPa 608 716 634 941
Flexural Strength MPa 19 26 23 29
impact Strength
Notched lIzod @25°C J/m 363 176 78 13
Hardness Shore D 64 65 67 68

Mixing Condition: Twin Screw Extruder@200C

(1MPa=10.20 kgficm?)(1J/m=0.102Kgf/cr’)

Molding Condition:Injection Molding, Cylinder@210C Mold@40T
Evaluation of Damping Properties:Tan & measured with Rheovibron (Dynamic Viscoelastometer. Onentec) @ 110Hz
Loss Factor(Degree of Damping) measured by resonance method with a cantilever beam

The vibration damping behavior of the PP/5127 blend, when struck by a steel ball, is shown below.

PP/5127=70/30

6
s f
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©
2 HilMwsre———
=
g
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65 * 250

Time(103s)

Amplitude (V)

PP=100
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Time(103s)



HYBRAR. Applications / Damping

ABS Resin/HYBRAR Blend

1 2 3
Formulation
ABS Resin 60 70 100
HYBRAR. 5127 10 - —
Mica *1 30 30 -
Silane Coupling Agent *2 0.16 0.16 -
Damping Properties
Tan & at0’C 0.077 0.027 0.028
10°C 0.053 0.026 0.024
25°C 0.035 0.024 0.025
40°C 0.032 0.024 0.024
Mechanical Properties
Flexural Modulus MPa 4,610 6,270 2,060
Flexural Yield Strength MPa 58.8 72.5 64.7
Notched izod @25°C J/m 29 3.1 28
Thermal Properties
Deflection Temperature ‘C 99.8 101.6 85.5

(1MPa=10 20 kgf/cm-)(1J/m=0 102Kgf/cm-)
Mixing Condition Single screw extruder@210C
Molding Condition:injection Molding, Cylinder@230C, Mold@50C
Evaluation of Damping Properties:Tan & measured with Rheovibron (Dynamic Viscoelastometer, Orientec) @ 11Hz
*1 Weight Average Aspect Ratio=50
*2 Silane Coupling Agent with amino group
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Amplitude of vibration{V)

HYBRAR- Applications / Damping

Damping compounds can be produced from the combination of
HYBRAR , and inorganic fillers such as mica, graphite, calcium
carbonate, etc.

Typical properties of these compounds are as follows:

Filler/HYBRAR. Blend

Formulation(parts by weight)

HYBRAR 5127 70
Polybutene 30
EVA 20
Mica 150
Light Calcium Carbonate 150
Calcium Stearate 4
Carbon Black(GPF) 4
Damping Properties(Reovibron:11Hz)
Tan & at0’C 0.54
25°C 0.73
40°C 0.51
Mechanical Properties
Tensile Strength MPa 3.6
Elongation % 90
Hardness Shore A 89
Specific Gravity S 1.83
Application to a Wooden Floor {(1MPa=10.20kgf/ cm)

Test Specimen:Control Floor -Two Layer Plywood(Thickness =2.4mm & 5.3mm)
Test Floor  -Three Layer Plywood/Damping Compound/Plywood
2.4mm / 0.5mm / 5.3mm
Test Method:Damped Oscillation Curve was measured by the resonance
method with a cantilever beam at 26 C
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Control floor Damped floor



HYBRAR Applications / Damping

A low rebound compound can be produced by combining HYBRAR
with an atactic polypropylene and process oil.

Soft Compound-1
Formulation(parts by weight)
HYBRAR 5127 100
Atactic Polypropylene 40
Caicium Carbonate 110
Process Oil "1 80
Resin 2 150
Properties
Density g/cms3 1.1
Tensile Strength MPa 0.5
Elongation % 920
Hardness Shore A 3
Rebound %o 16

“1-Paraffin Oil PW-90:Idemitsu Kosan Co.. Ltd. {1 MPa=10.20kgf/ cm’)
“2-Hydrogenated Petroleum Resin ARKON P-100:Arakawa Chemical Industries, Ltd.

Mixing Condition'Kneader@ 130 T~150 ‘C(Lower Dump Temperature I1s desirable)
Molding Condition:Press Molding @ 100C

Blends of HYBRAR with ordinary styrenic soft compounds exhibit excellent
vibration damping properties.

Soft Compound-2
1 2 3
Formulation
SEPTON 4055 100 100 100
HYBRAR 5127 100 100 —
Paraffin Ol 100 60 180
Polypropylene 40 40 50
Damping Property
Rebound % 17 12 40
Mechanical Property
Tensite Modulus MPa 10 1.4 0.8
Tensite Strength MPa 10.3 13.9 9.3
Elongation % 850 800 990
Hardness Shore A 51 61 48
Compression Set o
25°C.22 hours 15 17 _
70°C.22 hours - 59 41
Melt index
230°C.2 16kg g/10min 17 6 5

Mixing Condition'Twin Screw Extruder@210C
Molding Condition‘Injection Molding.Cylinder@210°C Mold@50T



HYBRAR- Applications / Damping

Damping foams can be made from HYBRAR . compounds by using
foaming agents and curing agents. The properties of typical foam

compounds are shown below.

Foam
1 2 3 4 5 6 7 8

Formulation(Parts by Wt.)

HYBRAR 5127 70 70 70 70 70 70 70 70

EVA™ 30 30 30 15 30

Polypbutene*2 15

IR-10*3 30 30 30

Calcium carbonate *4 100 100 100 100 100 100 100 100

Stearnc Acid 2 2 2 2 2 2 2 2

DOP *s 4 4 4 4 4 4 4 4

Zinc Oxide 1 1

Curning Agent "6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.7

Foaming Agent *7 4 6 8 4 6 8 7 7

Pigment 05 0.5 0.5 0.1 0.1 0.1 0.5 0.5
Specific Gravity(Compound) 14 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Foam Properties

Linear Expansion 1.41 1.51 169 | 144 | 160 | 170 [1.73 | 1.70

Specific Gravity(Foam) 039 | 029 | 022 (030 |023 018 | 0.17 |0.18

Expansion Ratio 35 4.8 6.8 4.6 6.0 7.6 8.3 7.7

Resilience % 6 7 11 5 8 8 15 8

Loss Factor X 102 94 6.3 6.1 7.3 6.3 6.6 6.8 7.1
Mechanical Properties

100% Modulus MPa 0.9 0.9 0.9 0.3 0.3 0.3 1.0 0.7

Tensile Strength MPa 17 1.7 1.6 1.3 1.3 1.1 1.3 1.2

Elongation % 260 | 204 182 494 429 329 171 199

Hardness Type C 50 40 30 25 20 15 25 42

*1 No.1 to 6 -Vac =25%,MI=3.0g/10 min @2.16kg,190C
No.7 & 8 -Vac =15%,MI=1.5g/10 min @2.16kg,190C

*2 HV 300R,Nihon Qil Co., Ltd.
*3 Polyisoprene,Kuraray Co.,Ltd.

*4 No.1 to 6 - Ground Whitening, No.7 & 8-Calcium Carbonate

*5 DOP was used for quick mixing

*6 1,3-bis-(t-butyl peroxy-isopropyl)benzene/CaCos =40/60

*7 Complex compounds based on azodicarbonamide,
Gas evolution temperature =155 C,Gas yield=150ml/g

Mixing Condition:
Compound temperature in
kneader=115"~120C

Curing Condition:
Press Cure for 12t0 15 min at 164C
Mold thickness'10mm




