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ABSTRACT

AR(}TE 1), Shear Modulus(ASEHA] &), tand (=2 A1)

We considered an approach in terms of materials for improvement of insulation performance of

vehicle rubber hoses. Ethylene propylene rubber(EPDM) for heater hoses in cooling system and

acrylic rubber(AR) for intercooler hose in intake system were chosen for mixing for the vibration

and noise performance. We modified EPDM and AR through changing compound of base polymer,

reinforcement fillers and additives. Dynamic mechanical analysis(DMA) was used to measure viscoe-

lastic properties such as shear modulus and loss factor(tan & ). Vehicle acceleration test was also con-

ducted to observe indoor changes in insulation performance of hoses.
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Table 1 The list of compounding materials

Materials Makers
Polymer EPDM(heater hose) Kumho polychem(local)
C/black Carbon black Evonik
Filler C,COs Eujin(local)
Zinc oxide Hanil chem(local)
Activator Polyethylene glycol Akzo nobel
Ci3H360; Lg health care(local)
Vulcanizing agent Sulfur Miwon(local)
Plasticizer Paraffin oil Miwon(local)
Processing aid Ester of saturated fatty acids Struktol
Morpholine disulfide Flexsys
Zinc Di-n-butyl-dithiocarbamate Lanxess
Dipentamethylene thiuram tetra sulfide Lanxess
Accelerator - - —
Tellurium diethyldithiocarbamate Akrochem
2-mercaptobenzothiazole Laxess
Tetramethylthiuram-disulfide Flexsys
Polymer Aem(intercooler hose) Dupont
C/black Carbon black Evonik
Accelerator Diphenylguanidine Lanxess
Activator Stearic acid LG health care(local)
Vulcanizing agent Hexamethylenediamine carbamate Interbusiness
Anti-oxidant 4.4-bis(cv, «-dimethylbenzyl)diphenylamine Uniroyal

Plasticizer

Polyether ester

Adeka palmarole

Polyoxyethylene octadecyl ether phosphate octadecylamine

R.t. Vanderbilt

Processing aid ‘Akzo nobel
Polymer ACM(intercooler hose) Tophe
C/black Carbon black Evonik, kecb(local)

Accelerator ZDBC OCl(local)
Activator Stearic acid LG health care(local)
Vulcanizing agent Trimercaptotriazins Tophe
Anti-oxidant 4.4-Bis(a, a-dimethylbenzyl)diphenylamine Uniroyal

Plasticizer

Adipic acid ester

Adeka palmarole

Processing aid

Microcrystalline wax fatty acid esters

Nippon seiro, struktol
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Fig. 5 The analysis results of improved heater hoses

Table 2 Mechanical properties of heater hose

EPDM
Properties HMC HMC N
(conventional) |(improved)| = —
Hardness Hs 70 65 65
Tensile strengthl MPa 11.0 10.5 10.3
Elongation % 350 330 400
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Table 3 The changed details of compound(heater hose)

EPDM HMC HMC
compound(%) (comventional) (improved)
Polymer 25.5 29.5
C/Black 39.0 38.1
Filler 14.8 11.3
Activator 2.2 2.5
Sulfur 0.12 0.1
Accelerator 0.8 1.02
Plasticizer 17.1 16.9
Processing aid 0.5 0.6
Total 100 100
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Fig. 6 The change of vehicle floor vibration at idle
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Table 4 Mechanical properties of intercooler hose

AR(acrylic rubber)
Properties "IN AEM | HMC_ACM |HMC_ACM
(conventional)|(conventional)| (improved)
Hardness | Hs 69 64 61
Tensile | \/p, 13.0 8.2 9.4
strength
Elongation| % 280 190 280

Table 5 The changed details of compound(intercooler

hose)
AR HMC ACM | HMC_ACM
compound(%) (comventional) (improved)
Polymer 4 (10w3;5/i+s<1:(5)sity)
C/black 44 41
Accelerator 0.5 0.8
Activator 0.7 0.7
Sulfur 0.5 0.5
Anti-oxidant 0.9 1.0
Plasticizer 6.0 35
Processing aid 2.4 25
Total 100 100
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