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Study on the Physical Properties of New Developed Teat Cup Liner Compounds

Jeong-chi Lee'

Department of Veterinary Nurse and Pets Sciences, Seojeong College

Abstract : The teat cup liner compounds with improved physical property were developed using tri-polymer blend
of natural rubber(NR), ethylene propylene diene monomer rubber(EPDM) and butyl rubber, and the changes of the
physical properties of compounds were measured under various conditions such as standard, thermal, alkaline detergent
and acid solutions aging conditions. The hardness of the new teat cup liner compound 1 was 50 and that of the compound
2 was 51 under standard condition. The tensile strength and elongation of the new compound 1 were 154 kgf/cm?
and 675% under the standard condition, respectively. Also, those of the new compound 2 were 180 kgf/cm and 634%
under the same condition. Their hardness were increased about 2~6% and the tensile strength and elongation were
decreased about 10% under the 25°C water and detergent solutions. Even though the new teat cup liner compounds
exhibited so much decreased tensile properties under the 105°C thermal aged condition, they sustained more stable aged
physical properties including tensile strength and elongation than those of imported teat cup liner materials. Consequently,
the new teat cup liner compounds would give prolonged life cycle if they are used as a teat cup liner product.

key words : teat cup liner compound, physical property, hardness, tensile strength.
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NBR)0I% o A& ol HATF(natural rubber; NR),
FEIr] 51 (butadiene rubber; BR) 2 Elo]dl Relrjdll s
F(styrene-butadiene rubber; SBR) 52 Z3el] A2
UAAY A7 7E AMEE Aoz BAFECH12). o] o
TFol4= NBRO AHE fAA @S 23] 919
4ZE3S 712022 NR/EPDM(ethylene propylene diene
monomer)/butyl®] felu AEZAHE 225 ks
gtolu g IFRAES] BA4S sl g8t FHEE

(Korea Carbon Black Co, Korea)# 21#7HDeggusa, Germany)
£ B} ZHARE AMSSIAAL FEAER Asiavle, &
glolah, ] AkskAl € Ul 2&A|e] w3PiAA|, g o
THLYES 12 AR ARSsI e, HEugela] 3 7t
FE $18] 3 A E MonsantoA2] TBBS(N-fer-butyl-
2-benzothiazole sulfenamide)® H7}3IAv}. 172 E2] 7}
HAE Mk RS F3A) vgdd bl ERsieR),
o] AellA Lt Bhol] IFRAELS HE F /IEAE
AgsAt. 23 AN 2tolu] FERAES] uiFE
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= 8| A0l =S JdAFHE skl 160°Ce] 7}
7 o2EdA THetR . E BaA4 A<LD7](Hanil Co,
Korea)S AM8-3191 500 psi Gellr] Ald& Alz=siic.

Table 1. Formulation of new compounds for teat cup liner (unit: phr”)

. Liner Liner
Ttems Materials compound 1 compound 2
NR 50 55
SBR - -
Polymer BR - -
EPDM 15 25
Butyl 35 20
. Carbon black - 30
Filler .
Silica 45 -
. MgO 5 3
Activator .
Fatty acid 1.5 2
Colorant TiO, 30 -
o BHTY 1.5 3
Ant¥ox1dant & 6PPD® ) :
Antiozonant
Wax 3 -
Process oil Paraffin oil 4 5
Curative Sulfur 1.4 1.6
Accelerator TBBS? 1 0.8
2 fpan per Aundred rubber.
Ybutylated hydroxytoluene.

9N-(1,3-dimethylbutyl)-N"-phenyldiamine-p-phenylenediamine).
STBBS: N-fert-butyl-2-benzothiazolesulfenamide.
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Table 2. Hardness, tensile strength (kgf/em?) and elongation (%) of developed teat cup liner compounds under chlorine dioxide detergent

aging conditions

Hardness Tensile strength Elongation
Liner Liner Liner Liner Liner Liner
compound I  compound 2 compound I  compound 2 compound 1  compound 2
Initial” 50 (100)" 51 (100) 154 (100) 180 (100) 675 (100) 634 (100)
Water 1 52 (104) 54 (106) 152 (99) 172 (96) 662 (98) 584 (92)
Water 29 51 (102) 53 (104) 143 (93) 180 (100) 647 (96) 585 (92)
Chlorine dioxide detergent 19 52 (104) 53 (104) 154 (100) 170 (94) 645  (96) 576 (91)
Chlorine dioxide detergent 29 52 (104) 53 (104) 152 (99) 187 (104) 662  (98) 614 (97)

*aging rate (%).

424 hours at room temperature.

®240 hours aging in 25°C water bath.
9480 hours aging in 25°C water bath.

9240 hours aging in aqueous chlorine dioxide detergent diluted 800 times at 25°C bath.
9480 hours aging in aqueous chlorine dioxide detergent diluted 800 times at 25°C bath.

Table 3. Hardness, tensile strength (kgf/cm?) and elongation (%) of developed liner compounds under acid solution aging conditions

Hardness

Tensile strength Elongation

Liner compound 1 Liner compound 2 Liner compound 1 Liner compound 2 Liner compound 1 Liner compound 2

Initial” 50 (100)" 51 (100) 154 (100) 180 (100) 675 (100) 634 (100)
Water 17 52 (104) 54 (106) 152 (99) 172 (96) 662 (98) 584 (92)
Water 29 51 .(102) 53 (104) 143 (93) 180 (100) 647 (96) 585 (92)
Acid 19 53 (106) 52 (102) 153 (99) 174 (97) 649 (96) 616 (97)
Acid 29 53 (106) 53 (104) 156 (101) 184 (102) 657 (97) 624 (98)

*aging rate (%).

*24 hours at room temperature.

240 hours aging in 25°C water bath.

9480 hours aging in 25°C water bath.

4240 hours aging in acid solution (5 g/L water) at 25°C bath.
9480 hours aging in acid solution (5 g/L. water) at 25°C bath.
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Fig 1. Stress-strain curves of developed teat cup liner compound
1 (A) and 2 (B) under various aging conditions. Initial, 24 hours
at room temperature; W 1, 240 hours aging in 25°C water bath;
W 2, 480 hours aging in 25°C water bath; CDD 1, 240 hours
aging in aqueous chlorine dioxide detergent diluted 800 times at
25 bath; CDD 2, 480 hours aging in aqueous chlorine dioxide
detergent diluted 800 times at 25 bath.
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Fig 2. Stress-strain curves of developed teat cup liiner compound
1 (A) and 2 (B) under various aging conditions. Initial, 24 hours
at room temperature; W1, 240 hours aging in 25°C water bath;
W 2, 480 hours aging in 25°C water bath; Acid 1, 240 hours
aging in acid solution (5 g/L water) at 25°C bath; Acid 2, 480
hours aging in acid solution (5 g/L water) at 25°C bath.
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Fig 3. Stress-strain curves of developed teat cup liner compound
1 (A) and 2 (B) under various aging conditions. Initial, 24 hours
at room temperature; W 1, 240 hours aging in 25°C water bath; W
2, 480 hours aging in 25°C water bath; Alkali 1, 240 hours aging
in alkaline detergent (5 g/L water) at 25°C bath; Alkali 2, 480
hours aging in alkaline detergent (5 g/l water) at 25°C bath.
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Table 4. Hardness, tensile strength (kgf/om?) and elongation (%) of developed teat cup liner compounds under alkaline detergent aging conditions

Hardness Tensile strength Elongation

Liner compound 1 Liner compound 2 Liner compound 1 Liner compound 2 Liner compound 1 Liner compound 2

Initial® 50 (100) 51 (100) 154 (100) 180 (100) 675(100) 634 (100)
Water 17 52 (104) 54 (106) 152 (99) 172 (96) 662 (98) 584 (92)
Water 29 51 (102) 53 (104) 143 (93) 180 (100) 647 (96) 585 (92)
Alkaline detergent 19 53 (106) 53 (104) 158 (103) 181 (100) 662 (98) 608 (96)
Alkaline detergent 29 53 (106) 53 (104) 147 (95) 160 (89) 655 (97) 559 (88)

*aging rate (%).

924 hours at room temperature.

®240 hours aging in 25°C water bath.

9480 hours aging in 25°C water bath.

9240 hours aging in alkaline detergent (5 g/L water) at 25°C bath.
9430 hours aging in alkaline detergent (5 g/L water) at 25°C bath.

Table 5. Hardness, tensile Strength (kgf/cm?) and elongation (%) of developed teat cup liner compounds under thermal aging conditions

Hardness Tensile strength Elongation
Liner compound 1 Liner compound 2 Liner compound 1 Liner compound 2 Liner compound 1 Liner compound 2
Initial® 50 (100) 51 (100) 154 (100) 180 (100) 675 (100) 634 (100)
Aging 17 52 (104) 54 (106) 136 (88) 141 (78) 606 (90) 473 (75)
Aging 29 52 (104) 54 (106) 80 (52) 110 (61) 475 (70) 375 (59)

**aging rate (%).

924 hours at room temperature.
24 hours aging at 105°C oven.
972 hours aging at 105°C oven.

Table 6. Fatigue to failure property of developed teat cup liner

180 7 A @ compounds
160 1 Liner compound 1 Liner compound 2

:8'* :;3 Cycle! 133,780 155,260

; 100 D1 cycle = 100 times/min.
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Fig 4. Stress-strain curves of developed teat cup liner compound
1 (A) and 2 (B) under various aging conditions. (D, 24 hours at
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Fig 6. Results of tear energy of developed teat cup liner
compounds.
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