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Abstract

In this paper, the standard test methods at low temperature of rubber suspension components of

railway vehicle are investigated and

reviewed.

In

order to connect the TKR(Trans-Korean

Railway)-TSR(Trans-Siberian Railway), it is necessary to evaluate the performance of rubber suspenion
components of railway vehicle. In the current Korean Standard, the test method at low temperature of
railway vehilce components and the test method of rubber bellows of air spring are specified. But,
the specified test temperature is higher than the the operating temperature of TSR railway. So, the
in-depth research for the test method and performance evaluation technique of rubber suspension
component at low temperature is necessary and current KS code should be adjusted.
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Rubber suspension components of railway
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Table 1 Lowest useful temperature of various

rubber
nE FF A4 2%
Natural rubber -60
Isoprene rubber -60
Butadiene rubber -100
Styrene butadiene 50
rubber
Isobutylene isoprene 50
rubber
Ethylene propylene 55
rubber
Poly—-norb
oly—norbornene 45
rubber
Nitrile butadi
itrile butadiene 40
rubber
Hydrated nitrile o5
btradiene rubber

a5 AAlE AFE27F Tg(Glass Transition
Temperature, -+ do]2E)Ht} ] Folopyt
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Table 2 Test type
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Table 3 Low temperature for test
Eall g &=
L1% 5+3
L2F 0+3
L3ZE -5+3
L4% -10+3
L5% -15+3
L6% 2043
L7% -25+3
L8F -30+3
L9F -35+3
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Table 4 Test standard for air spring

FANE | 27} ik
IS D 4101 Testing method of
1994© - | rubber bellows for air
' springs
IS E Railway rolling stock --
&2 |Rubber vibration isolators --
4710:1995 .
General requirement
Railway rolling stock --
JIS E .
2 X | High and low temperature
4035:1995
test methods of parts
Railway applications -
Rubber suspension
DIN EN =0 components -
13913 Elastomer-based mechanical
parts; German version EN
13913:2003
Railway applications -
Rubber suspension
DIN EN | _ components - Rubber
13597 e diaphragms for pneumatic
suspension springs; German
version EN 13597:2003
Railway applications -
Rubber suspension
BS EN o
13913® 3= components -
Elastomer-based mechanical
parts
Railway applications -
Rubber suspension
BS EN
13597 = components - Rubber
diaphragms for pneumatic
suspension springs
332 n2e| M2 AF 7|E
a Ao 54 AP A 1Ee @
FEQRAT fAR Aol wed, o A
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Table 5 Test standard for rubber

FANE | =) Ik
Standard Test Method for
ASTM D D Brittleness Temperature of
746" Plastics and Elastomers by
Impact
Standard Practice for
ASTM D D Rubber-Directions for
3847 Achieving Subnormal Test
Temperatures
Standard Test Method for
ASTM D ) = Evaluating Rubber Property
1329 - Retraction at Lower
Temperatures (TR Test)
Standard Test Method for
ASTM D D Rubber Property -
1229 Compression Set at Low
Temperatures

Low temperature testing

JIS K o] 1. methods for rubber,
6261:1997 =™ | vulcanized or thermoplastic
Physical testing of rubber
- Method for determination

- o

BS 903-A13 | = of stiffness at low
temperature (Gehman test)
Physical testing of rubber

BS 903-A25 | 4= - Determination of
low-temperature brittleness
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