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- Introduction

Rubber Products

Developing processing technigues and producing rubber
matarials have been an intimate part of Sumitomo’s opera-
tions for many years. Recently, however, natural rubber in
cable manufacturing has been replaced by such synthetics
&5 butyl rubbaer, chioroprene rubber and silicone rubber,
because of their excellent characteristics of resistance 1o
heat, oils, chemicals and abrasion.

Industrial rubbar products is a large part of this divi-
sion’s product line. They, include vibration-insulation
products such a5 air suspensions for rail cars and industrial
machings, and rubber-costed fabric products such as fuel
tanks for aircraft, “Fabridams* for irrigation and preven-
tion of floods, and inflatabile life rafts for ships and aircralt.
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The development of air springs has greatly umproved the
riding quality of raibway wehicles in recent years. This is
because i has become possible o employ air springs as
suspension springs with 8 soft spring constant which was
difficuit o obtain with metallic springs in the past. This
memis that wse of air springs makes it possible always 1o
maintain a constant vehicle floor hewght, regerdless of the
number of patsengars.

Surnitomo’s Air Spring thus has been extensively used in
Shinkansen (bullet train] cars of the Japanese Mational
Railways as well a5 high-speed suburban cars. 11 alsg is being
emploved in high-speed inter-cty and subgrban train cors
i mare than 10 countries of the world, incloding fusiralia,
and the LS. A,
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General Characteristics

1. Soft, Flexible Spring Characteristics in Vertical
Direction
It i pozsible to obtain a sofl spring constant in the vertical

direction only by uwsing a relatively small suxiliary air
resErvair

2. ldeal Lateral Spring Charactaristies

Sumitomao’s Air Spring shows a3 linear hysterasis loop and
an adequately soft spring constant.

3. Good Self-Damping Charactgristics
A proper seif-damping actien in the air spring cain be

achigved by placing an orifice betwean the air pring and
the auxiliary air resarvoir.

4. Powmibility of Voluntarily Choosing Spring
Characteristics

The vertical and lateral spring characteristics, and the
vertical self-damping action can he designed 1o meeet the
rack and runming conditions so thal PRISSENQPErS Can enjoy
comifortable riding.

5. Graat Durability

Tha vertical and lateral spring actions sre made efitarely
by prneumatic peessure, thus reducing load on  the
diaphragm and climinating the age vanauons in Spring
characteristics to increase the spring’s durability.
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Available Types of AIR SPRING

Diaphragm-Type

DTC-Type |

Construction 2 e

I Y O T
1 Diaphragm
2 Duter Cylinder
3 Outer Cylinder Rubber
PARTS 4 Inmar Cylinder
5 Inner Cylinder Rubber
& Rubber Stopper
Type Mo, 2 DTCS00 OTCH35
Mominal diameter : Do {mm} 500 55
Outside diameter :
of auter cylinder D il 520 e
Mominal haight : H [rmm) 218 263
Dimensions Space of stopper L imm] 30
Wertical {rm) =40
Maximum
tfisplacement
Lateral {rnrmn] 40
Recommended maximum -]
Pressure in servioe (kgfem III about 5
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1 Bellow 1 Bellow
2 Upper Seat 2 Girdle Ring
3 LUnder Seat 3 Rubber Stopper
4 Rubber Seat | 4 Under Seart
! 5 Upper Seat Rubber
G LUnder Seat Hubbwer
18550 . 1B60O-1 1B600-2 3BLS00 | 3BLS50 | 3BTSS0 | 3BTE00
560 600 &00 500 RE0 550 GO0
GE3 T20 720 fre 505 592 548
146 150 150 160 160 182 152
a0 25 a0 25 27 27 27
a6 40
+40 e s +40) 40
+40 40 40 20 411
about 5 | aboar 5
Note: 1. Inthe strokes {+) is for compression and {—8is for expansicn.

2. The stroke of compression side {+) includes deflection of rubber stopper.
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| Properties 4

1. Vertical Spring Characteristics

B Diaphragm-Type
—\—\_\__\_\_\_\_\_-_
e Type
e DTCS00 DTCS35
Effuctive area : Ae (em?) 2050 2300
Wariation of effociive anea = ol se s -Ic_:m: fomi -5 I =l
i
internal volume of airspring  : Vo (4 >r 36
Relation Between Load and Internal Pressure 15 ‘
W= Po x Ae by ol
Where, 10§ / -
w ; Load on air spring o | DTCS3S .
Po ; Internal pressure (auge presure) T
Aar E Effective area L
o
0
f =]
el
1
1 ? 3 L 5
Intermgl Pressure IHq,-’n;m?I
1
Vertical Spring Constant {Kv) i
E
E
g
5 Pt [+F=11] = 100 g
= il e etk AT e
KSR g R = |
. 2 80— '-
m Podytropic indiex i .E i | i
Ag Effective area | i 50l I S,
Po  : Imternal pressure {gauge peessure] i =] , DTCS00 [Vy Lol
Vo o o Internal volume of Bir spring | o i
e R e e ll.‘* -
Variation of effective area a [ % =
cix i i |
VT Volume of auxiliary air reservoir 3 20 e The
= e OTCS35 (v =501
:‘E i
| F F L b
Intermal Pressure [KgiemZ |
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\'- Bellow-Typa

Tripfa-GmhnIr.rﬁuh-Tfp&

}Q 3BL550 |
1BEESD TEGHO0-1 1ERDD-2 IBLSD0 IBTS50 | SIETEDD
2400 28200 2200 15960 2375 2830
215 I 200 31~51 57 2351
21.5 305 256 28 I 400
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Properties

2. Lateral Spring Characteristics

P = kg
HLS = 2 Shegmem
- HLD 2% bepmm

T

Po = ¥ koviem?

e HLE 8 S e

E ——HLDO=1 2 Dy i

Po = Jlgoiermt
- KL% = 267 kgo/mm
— BLI = 30 hepfmm

B T
#2 KLS 2 12kgsmm
-KLD 2 16 g mmim

Di -T
aphragm-Type Erliow-Type Triple-Convolution-Type
DTC-500 18550 IBLS00
yune Lad (kog] oot b1
i F
] -"f/ (e
e / Pocf Qg e L ~ T T g e
ST HAS - illgdom el KL% « T Ol meny
TToBLD 4 1.Skgsmm = KL & 38 Olgsmm
- & = = &
= 7 sl
== =
s == ELS e M O
HLS = 39.3 hey/rmen HLD s 2 g e =™
—— KLL = 31 Thg/me Lo
- | Fa. 1 mgiom
- e RLE S 11 Sk
Pz = 2 Qbguiem® _-"'"" KLD +15 UEIE
LS « 18kgemm Po =1 kgsom? S -
—KLD = 20 3 =
: o/ mm -2 WLS - T3S £ -
KLD = 5654y 4 e
P |
DTCS2S 160 ﬁ—-—-‘_____ IETSS0
Load Lwgl LLoad E
TR " 15EH gl um-i izida
i
i K '“"“‘i
| L
P e S bgufome® |
| Fos S lgeny
i — KL% = 0 e —= Fo=Slptm’ | KL% - 32 Shgemml
KLD = by men ELS =255 kg smm HLO - L A
; — KLD=L5 hgemmi
la | "2 - T 3 —
"] Lateral ' vl

P = T by’
KE % 2 3 3 Sl mim
KL =35 kg'mm

P = Thguiom?

/HL'E--IIhg.-"m‘n
| oo KLU = hgmm
r W +




- Properties

& Vibration Characteristics
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Installation Method

1. Eody Side
[Ballow-Typal

The recommended dimensions of
the fitting 1o be attached to ear
body side is shown, when the upper
hicde 15 wsed,

2 Bogie/truck Side
[Diaphragm-Type)
{Bellow-Type]

The recommended dimensions of
the hole to be provided on bogie/
ruck bolster or on bogieftruck
frame & shown, when the |ower
moEzke 15 used.

Car bady|
P

6L 502 —

’-7 e50. 701 —

[ Exampie]

Gnr'rr_'ﬂ

Pl

o body
e i
|

=
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o5+l — o

Lnit =mm

[ Example]
|
$H5-DIL0 =
~-02iL
|
2 — 7
[
. // | \ %“D—rmg
7 -1
--r | §
$55 +0.046
# 0 el
4 g

Air reservoir
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CHICAGO S0UTH SHORE

& Train [C55 & 58]

4 SUMITOMO s AlR SPRING
Type: 1B600-1

 Bogie Truck {C55 & SE)
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- Methods of the inspection

The inspections of air leakage

-1, Pressure gages are fitted on each air reservoirs,

2. The pinof the height control rod of the Leveling Walve is taken off.

-3 Inner pressure of the air reservodr shall be § kg/om®,

-4 After maintaining above condition for 3 minutes, if a decling in the pressure is less than 0.2 kgfon® | this air
spring should be come up to the standard.

5 M not, air lezkage of each sorews of the air pipe line is checked by s0apy water.
Coming up to the standard, the rubiber diaphragm should be replaced.

B.  When cars are put into the carport, cut the power supply of cars. |1 is not necesary 1o inspect as aloresad, if
inner pressure shall remain in the air sprireg next MAOrming.

-7. The air spring shall be inspected after using for 3 years, and after that it shall be inspected at the whole inspec

tion of cars in every 1.5 years.

Wizual inspections
Thar height of the air spring shall be extended and the outside appearance of the rubber diaphragm shall be inspectsd
or the standard sstablished anothar. Deal with the air spring on the standard of replacement.

Daily inspections

-1. Being put into the carport, inspect the outside appearance of the rubber diaphragm by visual check.

2. Being put inte the carport, inspect the air leakage by a sound like “SHU". -
3. If anything is wrong with the air spring, deal with it on Clause 1 and 2. .
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1.

- Judgements for condemning

Diaphragm

Datects

Explanations and judgemants for condemning

Ply separation

The separation of the stratum betwesn rubber {especially outer rubber layar) and fiber cord.

—— This defect happens at the initial stage in use and the surface raies o comparativaly wide range

like hemia. In case of using stll more, the surface of raised rubber is torn a5 if it was cut by a knife.

Bul the escape of air is a little.

[judgement]

-1. When the cord is exposed, it should be replaced.

2. When the separation becomes 30 x 20mum and over, it should be replaced, even if the ssparation
happens only on the cuticle and the cord is protected enaugh.

Crack The scale-like and comparatively sharp crack which aceurs in circumferentia! direction nesr to the
contact area or rubber (especially outer rubber fayer) with upper seal or rubber seat.
— At the initial stage, those are separated hair cracks and thereafter those become continuous
Separation.
(judgement)
-1. When the cord is exposed, it should be replaced.
-2, When the depth of crack becames 1 S5mm ower, it should be raplaced.
3. When the depth of crack is under 1.5mm, it can be used, even if the length of crack comes up
to full cirele.
Crack

The separated crack which oocurs in gircurmferential direction mear e $mall bead {rubber SRAL
side] of rubber (especially inner rubber layer], and the crack which oecurs in meridian direction
in OUTET rubber STramsm.

— Those ocour at the portions al no uniform thickness and nuerlapping portions of rubber,

S

(judgemant) e

-1, When the card is exposed, it should be replaced.
"2, When the depth of crack becomes 1.5mm over, it should be replaced.
-3. When the length of crack becomes 50mm over, it should be replaced.
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Assembling

& rubber diaphragem js fittad on thy under seat. L

11

|
S
|
]
-1.  The under sgar fitted on the rubber seat is placad flatly,
2. The sealed portion of the rubber diaphragm chal] e uniformly mountgg ot the under spar

-3 The hardwnod srick which wa formed inme the shape with ap end of about 30mm wide and Sy thick shall he

applied and be struck with a hammer.
Motes:  {a) Eigp bed, under the 5eat, is placed o that the saig fitting may not elater

{b] Lubricant is not applied to the sealed portion.

Fitting of the sgaled bortion of the Upper sgat.

}

2. Keeping the rubber diagphragm streched, as to the sealed portion of the rubber diaphragm and the seai of the
upper seat, the whalg Circurmfarence chall be wrifiormiy fitted.
-3, Inner pressure shali gradually be raised il it reaches 2 kglem®, It i Mecessary to chesk the ssterisk of the [ |
partion touchad.
Motws:  f{a} The height of the frame for axs2rmiing cian be as high as 210 ~ 220mm,
Bl A fittle water Tor Lubricant i appleedt to the saql.
{c) It s Necesiany 1o check the seal of the upper segt et in unifermiby. If the seal it partially spr in, it is

Bty 10 be removed,

le) C-ring should be fitted,

-l ™y
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Defects

Explanations and judgerments for condemning

Wear

Wear which results from rubbing betesen the outer rubber stratum of disphragm and upper 5881
rubiber e

{judgemicnit]
When the cord is exposed, it should be replaced,

External hurt

Hurt and waar which ocour in the outer rubber straturm as the result of ingres anulfor rubbing of
foreign substances.
{judoement}

The same & the ones in case of crack -

—+ Auar laakaoe

Air leakage which ooours in service,

{iudgement]

It shoubd be replaced. But if air leakage in assembling ocoers enforce the decided inspection sepa-
rately.

i Other rubbsar parts

Defacts

Explanations and judgements for condeming

| Separation in

' contact area

The separation in contact area between metallic parts and rubber.

[judgarment)

. When the separation becomes to 100mm over in length, it should be replaced.
2. 100mm ender in length, it should be repaired by cyano aerylate adhasives.

Wear Wear which occurs 1o the contact area with diaphragm.

{judgemant]

When rubber wears off 1.5mm in depth partially, it should be replaced.
Crack Crack which oomers on lapping portion of material.

{judigement)
When the crack becomes to S0mm over in length and 3mm over in depth or Smm owver in width,

it should be replaced.

14
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2,

- Disassembling

The seal of the under seat shall be removed.

Inner pressure shall be 0102 I;g,l'.:mi_ [§ the seal of the under seat is gouged at.a point of 10 by 3 hard woos] stick
with smaooth ends, it will gasily be taken off.

Motes; |f inner pressure is sealed up at 0.5 ~ 0.7 kgfcm®, even though a rubber diaphragm i not 1aken off by gowegng
wiih @ stick, it iz taken off in itself accompanied by a sound like “PON, but, a5 it is dasgerous, thes shall F
as afore said. 2

The seal of the uppar saat shall be removed.

The cross-shaped jig of which dimensions are 30mm higger than the inside diameter of e rubber diaphragm is o be
ipsarted into. The jig s pulied out by using 8n oil pressure jack and by pashing the center of .
Blotes: It is 20 easy 1o do without the handle of a jack.

Other notes:

4. After assembling, inner pressure is supplied il the seal shall be dired and adapt itelf.

-2, When inner pressure is 0 kgfcm®, the upper seal should not be taken up. Becauce it is 50 easily 1o remove the seal

that inner pressure is nogatlive.




Storage

1. Storage of ruhber parts

1,
-2,

Products are packed in cardboard cases a5 not to deform and stored in a dark and cool room.

The time for storage is 3 years under finte producting. |f products storing 2 years over are used, use them after

chue 1o confirming the followireg.

fa} After assembling under Clause 1 and 2, Chapter “Assembling™, air spring of which the nominal height and
inner pressure is 7 kvg;.u'l::n-"', shall be left for an hour.

[h] The decline in inner pressure should ba less than 0.2 kglem® .

] The surface of rubber should be satisfied with the standard of Chapter *“Judgements bor condemning’,

{d] Mothing should be deformational with all par.

2 Keeping of matal parts

Products sre packed in cormemgated cordboard cases a5 not to force them o hurt and stored 10 pile up les than
3 steps.

The time for storage is 3 years under Since producting. If products storing 3 years over are used, use thern after
ciue to confirm the Following.

(g} Mo bruise snd warp of anything bad to use

Ikt Mo crack of welding parts

el Mo inferigrity of painting and no corrosion of metal.
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