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rprobucts bATA] URETHANE SPRINGS GUIDE

Physical properties and features of urethane

tem Urethanes for heavy loads | High-deflection fype | Low repulsion
H type M type S type L type Economy type  [urethane foams (porous)]  urethanes
Hardness (Shore A) 95 90 80 70 90 N/A (foam) 70
EX-QX-EST
ESBT-ESU AN-LAN-CNN
Catalog No. TUS-US-USN |2 g p o - — e pa-pLA  [p0 CAXAZN
AZ-AZX-UT UDN
UTH-UD-UDH
Page P.641 ~ P.644 |P.1029 ~ P.1036 — — P.1037 ~ P.1038 P.1039 P.1040 ~ P.1042
Tensile strength (N/cm®) (kgf/em® |~ 4511{460} 4462{455} 2941{300} 3138{320} 2452{250} 490{50} 1176{120}
Elongation (%) 450 550 500 650 540 250 250
300% modulus (N/cm’) {kgf/cm’} 1755{179} 1304{133} 931{95} 372{38} 1225{125} = =
Repulsion elasticity (%) 23 28 56 51 42 50 6
Tearing strength (N/cm) (kgfieml|  1206{123} 1147{117} 539{55} 451{46} 686{70} 294{30} 343{35}
Specific gravity 1.28 1.27 1.26 1.16 1.02
Permanent strain (%) * 26 24 27 25 27 25 1
Operating environment temperature (C) —20 ~+70 —5~+80 —20 ~+70
Melting point(C) 220 200 180 230 ~ 250 200
Embrittlement point (C) —70 | —60 —45 —70 —50
Ignition point(C) 500 450 400

Weather resistance

Each type has better weather resistance than ordinary rubber materials.

Water resistance

Can be used even if exposed to a small amount of water. (Cannot be used under conditions of constant water immersion.)

0il resistance

Can be used even if exposed to a small amount of cutting oil. (Cannot be used under conditions of constant oil immersion.)

Discoloration

Characteristics

Becomes discolored when exposed to utraviolt rays (ncluding sunlight), however there is no adverse effect on performance. Relatively more discoloration accurs vith high-deflection type urethane foams than vith other types.

« Provides the | This type Although the Although the Although the « (an be used for With low
largest load has physical load resistance is | hardness is load resistance high deflection permanent strain
resistance, for | properties lower, the larger | equivalent to and durability (40%max.)and high | and excellent
better contour | intermediate deflection amount | general rubber | (permanent load applications. | shock absorbing
forming. between the H allows deeper materials, strain) are « The lateral expansion | performance,
Features - Because of the |and S types, forming. this type somewhat isabouthalfthat | this type can
small deflection | and can be has superior inferior to the M [ oftheMtypeatan [ deliver anti-
amount, this | used for general abrasion type, the prices equivalent deflection. | vibration
type can be purposes. resistance and | are lower. + Because this typeis | performance.
used only mechanical foamed urethane, it
for simple strength. provides excellent heat
forming. radiation performance.
Machining of thin stainless | Machining of thin - Bulging « Drawing More suitable for small- | Often used as pad « Vibration proofing
Applications (reference) | steel plates or steel plates | plates of materials such | « Shallow drawing | + Guerin method | volume production than | cushions and cam + Machining of soft
approximately 2mm thick | as aluminum or brass « Wheelon method | the M type. return cushions. materials such as films.

(® The above figures are actual measurements at room temperature 23°C, and do not constitute guaranteed specifications.
s method of measuring permanent strain (JIS K7312)
1) 24 hours at 70°C with 25% compression
2) Cooled for 30 min. in laboratory at 23°C
3) Strain is measured.

Comparison of urethane springs, coil springs, and gas cushions

©: Excellent O: Satisfactory A: Slightly poor X: Unacceptable

Item Cost to load ratio | Machinability | Highspeed endurance | Load stability |Permanent strain| Initial pressure Operfémgeerg\{lilrr%gmem
Urethane springs © O A A A O O
Coil springs O X @ (@) (@) A (@)
Gas cushions VAN X A @) © © AN




probucts bATA] GORRECT USES AND MACHINING METHODS FOR URETHANES

\ [DATA] Relationship between compression ratio and strokes per minute

In order to control heat generation and accumulation and also to improve the endurance lifetime of the urethane spring, pay attention to the compression ratio and the strokes per minute.
The following figures show the relationship between various compression ratios and allowable strokes per minute for maintaining good conditions for heat dissipation.

@ Urethanes for heavy loads and low repulsion urethanes shores70-90  @High-deflection type urethane foams (porous)

When shore A70 and 90 urethanes deform, they generate heat High-deflection type urethane foams (porous) produce less heat when compressed
through internal friction (hysteresis effect). This phenomenon occurs than urethanes for heavy loads. This is because the air bubbles inside the urethane
when the urethane is pressurized rapidly. When used for high-speed  deform first, reducing the deformation of the urethane itself. As a result, the lateral

machining, heat will accumulate inside the urethane. Therefore it expansion due to compression is half that of urethanes for heavy loads, the heat
is necessary to adjust the deflection according to the strokes per accumulation is small, and the heat radiation performance is high. However in
minutes as shown in the table below. the same way as urethanes for heavy loads, special attention must be paid to the
compression amount and stroke counts, as these can result in deterioration.
Diameter
35 A #30~ ¢80
2 — ol — 2 &% A B #60~780
Rfecomfmeg(ri]ed riré%e C $100
25
0T use for shore D ¢120
‘f 20 Recommended range 40
S 18 of use for Shore A70 [ 1 Recommended range of e
2 16
S 1 X30
12 2
10 § 2
9
8
; N
10
! T
20 0 40 6 80 100 200 300 400 600 800 1000
Strokes per minute

20 25 40 50 60 80 100 120 150 200 300 500
Strokes per minute

Urethane machining methods and precautions

(DMove the material (urethane) as rapidly as possible so that heat will not build up internally.
(2Slow machining causes heating of the material (urethane) , which results in elasticity loss, causing the saw teeth or cutter blade to become stuck in the material.
(3lt is important to use a blade that is as sharp and narrow as possible.

A. Cuiting C. Grinding
1. Urethane can be easily cut with sawing machines, band saws, or 1. Use a cooling device while grinding, in the same way as when
other machines in the same way as steel. grinding steel. An appropriate grindstone circumferential speed is
2. When cutting with a lathe, operate the lathe at high speed with a 80 ~ 100m/min.
sharp and narrow blade. (This is the best cutting method in terms 2. The best grindstone material is GC with bonding strength K.
of achieving good workpiece parallelism.) The most suitable grain size is approximately 30 ~ 60.
D. Drilling
O < 1. Drilling can be done in the same manner as with steel.
2. When the tip of the drill is shaped as shown below, better
drilling can be accomplished without deforming the material
B. Flattening (urethane) .
1. Urethane can be flattened by a milling cutter, shaper, or planer. 3. The internal diameter of the drilled hole will shrink.

2. Cutting speed

When using a milling machine, the cutter circumferential speed Dm

should be set to 40 ~ 60m/min. When using a shaper or planer,
the speed should be set to the machine s highest speed.
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URETHANES FOR HEAVY LOADS

@D | EX N {kgf}
D+o05
d=+02 .
mj v
: <
' -
(® Product guide BAS"P.1027
@ Products data BX="P.1043 [ Shore A0
F=LX20% | F=LX25% | F=LX30% Base unit price y log No.
F Loadn F Lnadn F [ Load =~ D | d|L | CatalogNo. .p Order
mm | Nikg | mm | Nikgt | mm | kgt |V 1~19 pieces EX 8208
12 [ 6865 | 15 | 8024 | 18 | 12749 ] | (1., | 62] EX 5146 ]
16 | {700} [ 20 | {910} | 24 | {1300} 82] EX 5148 c |
12| 9807 [ 15 13239 | 18 [ 18633 | _ | 1, | 62 EX 6206 [} O iﬁlnavsmsmp Quotation
16 | {1000} | 20 | {1350} | 24 | {1900} 82| EX 6208 ..g B
16 | 19123 [ 20 | 26478 | 24 | 39227 82] EX 8208
20 | (1950} 25 | 2700} [ 30 | (4000} | *2| *| * [7o3[ Ex s2010 [| B || P brice
10 7049 | 2| ag736 [ 54427 oz X 12U S| qoraton
20 | ey |25 | agsoy | 30 | psssoy | 114]100) 20 [108] Ex 102010 |} 55|
24 30 36 123| EX 102012
eLoad {kgf} =Load {N}X0.101972
25 [Catogo. | — (o1
‘M Alterations EX8208 -0
B cmo I ™
Alteration Code Spec. 1Code
cl
S
N T c1 C1 chamfering on inner 5
diameter °
7Y > s
SGA B P.1017 4l
GZD | EX b sas mk‘gﬂ
(® Product guide BNS™ P.1027
(@ Products data BX=" P.1043 @ Shore A0
F=LX20% | F=LX25% | F=LX30% Base unit price 7 Catalog No.
F Luadn 3 ,_mn F T Toad > iDL Catalog No. ,p Order
_mm | Nikgll | mm | Nikgil | mm | N kg v 1~ 19 pieces EX100100
12| 7551[15 | 9807 | 18] 14710 | .| o] 62| EX 5060 i
16 | (770} [ 20 | {1000} [ 24 | {1500} 82| EX 5080 cl
12 11082 | 15 | 15004 | 18 | 21575 62| Ex 660 || Of m nastoshin [Quotation
16| 130 [20 ] 11530) [24 | (22001 | °| **[T82] & om0 [| %= [ ]
16| 20104 20 | 27753 | 24 | 41188 | | oo| 82| EX 8080 _'g i
20 | {2050} [ 25 | {2830} | 30 | {4200} 103] EX 80100 oL =
i29420ﬂ41188ﬂ61292 g2l X 10080 =1 P Price QUOtatlon
20 ao00; |25 ] 142001 |39 sy |114[100[103] Ex_ 100100 [} 5]
24 30 36 123] EX 100120

eLoad {kgf} =Load {N}><0.101972




SQUARE URETHANES FOR HEAVY LOADS / URETHANE STOCK BLOCKS

D | oX A
-
o M
N\
I
N {kgf
L
| |
- Vi
b
i Lo D[ $5400
_ t T  — @[ Urethane
® Product guide B="P.1027 o @ LX30%V=A [ Shore A90
F LX20% F LX25% F LX30% d Catalog No. Base unit price
- gt i N gt - N gt Type A—L 1 ~ 19 pieces
_ 12 | 9807 15 13239 18 18633 62
16 1000} 20 (1350 2 1900} 1 60 82 =Y
12 13729 19 18633 18 25497 62 5 —
16 20 24 70 82 o1
— 1 {1400} 3 {1900} 57 {2600} 92 =1
L 25497 2 35304 o 49033 ax 8 ‘LL} —
20 25 30 20 95 103 y
o {2600} 50 {3600} o {5000} 123 9 |
2 39227 2% 53937 30 73550 103 ;} —
24 30 36 120 123 @
8 {4000} 35 {5500} ) {7500} 143 —
el oad {kgf} =Load {N} X0.101972
Catalog No. i 0L —
r rice tatioln
X 7092 W P Juotation)
Urethane stock blocks EST ESBT ESU ESUB
[ RoHS | D D
_d_ _d_
| | = |
} TJ A
w i
e @ @ [ Shore A90
Catalog No. Base unit price 1 ~ 9 pieces Calalug | Catalog No. |
d | Urethane ereqr [miem| 2 | Type D—L |66l \ ESET 508 @0"’9’ EST 40—80
E40—80 — * 40— 80
14 [ES0—T10 | s14 | sut4 | /o 50—110
E70—140 o EST 70—140 ——
E7022110 ESBT [ * 7022110 _ﬁ Daysto Ship | YO TAtION
E7022140 caio—ss| * ESU * 7022140
22 [(E0—T20 | §22 | SU22 |jn >t ESUB 90—120 ,
E90—140 * 90—140 s
E100—140 100—140 \ P Price
(® For ESU and ESUB, only the sizes marked with = are available. () Applicable urethanes BS P.1032
Sleeve unit | d | do | de | £ | & | & | s | U | cataloq No. @%2%%5%5
S SU s 16 9 [ — | — [ 3 — —[— 14 S14 ~
#ds 24 [ 13 [ — | — [ 8 [ — [ — | = 22 522
15" “;bdz ‘ 24 13 — — 100 — — — (L1702m2mure) §22—100
AT 7 4 | 9 [ 13 | 19 14 SUT4 3
V= 3| » [ 13 [0 [ 27 0| 7 | 10]3 2 SUZ2 =
} — 4 Catalo :
- g No. —T \
i B s @mder S14 Quotation
) ; )
«ﬁ‘%‘ | gor @ 55400 P
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URETHANES FOR HEAVY LOADS

Catalog No.

A25—40

‘ Alterations

[&Z] (Catalog No.| — (1)

eLoad {kgf} =Load {N}><0.101972

@ Quotation)
potatovy

[RoHis A (Standard type) b N {kgf} D G im | L
d 15
l |
l v 25| +02 | £02 | £03
o 30
44‘ Tn
50
‘ . —ao] 208 | £02 | 05
80
; o] 4| 202 | 205
(® Product guide BY="P.1027 (® Products data B\ P.1043 3 Shore A90
F=LX15% F=LX20% F=LX25% Catalog No. Base unit price
F Toad F Toad F Toad d ;
o N lkgf] o N lkgf] o N [kgf] v TypeD— L 1 ~ 19 pieces
3.8 5 6.3 A15 — 25
45 588 6 785 75 981 18 7 30
5.3 { 60} 7 { 80} 8.8 {100} 35
6 8 10 40
3.8 5 6.3 A20 — 25
45 1128 6 1422 75 1765 24 85 30
5.3 {115} 7 { 145} 8.8 {180} ' 35
6 8 10 40
3.8 5 6.3 A25 — 25
45 6 7.5 30
5.3 1667 7 2157 8.8 2648 30 11 35
6 {170} 8 { 220} 10 { 270} 40
6.8 9 113 45
75 10 125 50 2\
3.8 5 6.3 A30 — 25 T &
45 6 75 30 10
53 7 8.8 35 [ Jomm [
6 2599 8 3040 10 3531 - . 40 =
6.8 { 265} 9 {310} 11.3 { 360} 45 | _15_‘; |
75 10 125 50 18 =
8.3 11 13.8 55 || &
9 12 15 60 =
6 4560 § 5304 10 6276 A0 — a0 O
7.5 { 465} 10 ( 550} 12.5 { 640} 48 14 50 ||
9 12 15 60
(L 7747 1y 9218 125 1 o787 ASD — 50
9 (790} 12 { 940} 15 (1100} 60 14 60
12 16 20 80
= 13042 I 15102 25 47652 72 ” oo
T2 {1330} 16 {1540} 20 {1800} 80
9 21378 12 25399 15 29420 A80 — 60
12 2180} 16 (2590} 20 3000} 95 22 80
15 20 25 100
12 35990 16 42659 20 49720 A100 — 80
15 3670} 20 (4350} 25 5070} 119 22 100
18 24 30 120

A60—80 — Ci
Alteration Code Spec. 1Code
c1
o
E:I C1 | C1 chamfering on inner diameter
C1_/




URETHANE STOCK BLOCKS

@ D N {kgf} D |0 | i3 | L
—d l 40 | £02 | £02 | %03
50
'-'-J v —p] £03 | #02 | £05
90
100 | +04 | +02 | +05
110 |
(® Product guide BN="P.1027 3 Shore A90
F=LX15% F=LX20% F=LX25% Catalog No. Base unit price
F Toad F Toad F Toad v|ole ¢t Tene D=L |1~190i
mm N {kgf} mm N {koft mm N {kof} yp pieces
12 4560 {465} 16 | 5394 {550} | 20 6276 { 640} | 47| 40 80 40— 80
16.5 | 7747 {790} 22 9218 {940} 27.5 | 10787 {1100} 59| 50 110 50—110
16.5 22 27.5 70 | 14 | 110 70—110
21 28 35 70 140 70—140 \
25.5 18633 34 29555 42.5 24517 81 70 170 70—170 - |
16.5 {1900} 22 {2300} 27.5 {2500} 70 110 7022110 O
21 28 35 70 140 7022140 =1
25.5 34 42.5 70 170 E 7022170 H—\; |
21 y7450 28 sy |5 10207 90 140 90—140 ;;% |
255 34 425 105 [ 90 170 90—170 C
30 G o e - 90| 22 [200 90—200 =
21 | 35990{3670} | 28 |42659{4350} | 35 | 49720 {5070} | 117 | 100 140 100—140 Cj B
21 28 35 110 140 110—140
25.5 39226 34 47072 42.5 56878 199 110 170 110—170
30 {4000} 40 {4800} 50 {5800} 110 200 110—200
37.5 50 62.5 110 250 110—250
el oad {kgfl =Load {N}><0.101972
Order P Price
E 7022110
_EFMWPQUUHﬂOH
D EL (Configurable full length type) 0 L IR
d 40 | 02 | 02 | 03
S0 vos | 402 | 405
70 £03 | 202 | %0
90
100 | £04 | £02 | £05
110
(® Product guide B=" P.1027 [ Shore A90
Catalog No. L Base unit price 1 ~ 9 pieces
Type D d 1mm increments | L15 ~ 20 | L21 ~ 40 | L41 ~ 60 | L61 ~ 80 |L81 ~ 100| L101 ~ 150 | L151 ~ 200 | L201 ~ 250
40
50 14
7 15 ~ 200 S S
EL g | 2 (Quotation )
100 N \ \ \
0 22 50 ~ 250 ‘ ‘ ‘
v; Order ‘ Catalog No. ‘ h ‘ - ‘ |P Price Quotation
EL70—22 — 155

uotation

ml Days to Ship | ()
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URETHANES FOR HEAVY LOADS

[RoHs | LA D |Di@|d@
77777777777777777777777777777777 _ 8] _
77777777777777777777777777777777 N s
L _ 20| +02
5|
_80]
c a0 +02
50
_ _ # W +03
80
L T 0] =4
(® Product guide BN "P.1027 [ Shore A90
Catalog No. Catalog No. Base unit price Catalog No.
d g v ’ orter
Type D—L Type D—L 1 ~ 19 pieces LA 60—500
— — C 8—200
— — C 10—200 .
7 LA 15—200 C  15—200 (ci WID*‘V““S“'P Quotation
8.5 LA 20—200 C 20—200 o L
11 LA 25—200 C 25—200 '_.: =
LA 30—500 C 30500 S P rice  |Quotation
LA 40—500 C 40—500 o
14 —
LA 50—500 c 50—500 =1
LA 60—500 C 60500 (@]
2 LA 80—500 C 80—500
LA 100—500 C 100—500
Configurable full length type [RoHs | AX r\ 0 [vei6 ] la
,,,,,,,,,,,,,,,,,,,,, 7
,,,,,,,,,,,,,,,,,,,,, !el _1o] _
N _15]
a4 20| +02 +03
L | D | 25|
30|
cX 40| +02
(+3 E 1wy
+05
—or{ =04
L D
(® Product guide BNS"P.1027 [ Shore A90
Base unit price 1 ~ 19 pieces 7 ‘CatalogNo H D ‘—‘ L ‘
L
d | CatalogNo. | D 4oy ingrements L10~20 | L21~40 | L41~60 | L6T~80 |L81 ~ 100 L10t ~ 150 LI51 ~ 200 @Order AX 20 — 45
= 8
-
7 " mlnavs'osmu Quotation
[T K
aal | 25 I -
ax 0] 10~ Quotation ) P|= |Quotation
40
14 —
] | 60]
80
22 ——
100




URETHANES WITH COUNTERBORE

@ AZ (Standard type) D02
d1+0.2
V
=
e
d2+0.2
(® Product guide BN="P.1027 [ Shore A90
F=LX10% | F=LX15% | F=LX20% Catalog No. |Base unit Y Catalog No.
F Laa: F Loa: F | Load - D jdijd M |L ! 1']2"::9 Order g
mm |N kg | mm |N g | mm |ngn | V Type D—L pieces AZ 20— 30
2.5 3.7 5.0 25| AZ 20— 25
3.0| 883 [4.5]1079 | 6.0 | 1275 30 30
= =1 = 24120 (11| 7 | M6 —
3.5 {90} | 5.2 | {110} [ 7.0 | {130} 35 35 . TN
2.0 6.0 8.0 20 a0 [/ _‘alnaysmsmp Quotation
2.5 3.7 5.0 25| AZ25— 25 b
3.0| 1177 [4.5| 1569 | 6.0 | 1765 30 30
3.5 {120} [ 5.2 | {160} | 7.0 | {180} 2|89 0 e 35 35 Pri
4.0 6.0 8.0 40 40 rice
3.0 45 6.0 30 | AZ30— 30
35 [225;; 5.2 [3301“0[; 70 f;:of; 353014 | 9 |M8[35 35
4.0 6.0 8.0 40 40
3.0 45 6.0 30 | AZ40— 30
35| o [52] oo (70| o 46 | 40| 18 | 11 |M10]35 35
4.0 6.0 8.0 40 40
®Load {kgf} =Load {N}>X0.101972
@ AZX (Configurable full length type) D R
d1+02 _ 25
30 | +02
40
80
w — +04
i_‘o 100
$
==
d240.2
(® Product guide BY="P.1027 [ Shore A90
Catalog No. L H CatalogNo. |— | L |— —
Type D | 1mm increments o 1mm increments . i o gomer @ E
7 WG TR AZX25 — 42 — M6 — 15
30 - M8
20 M8 | 14 9
M10 . T
AZX [0} 25 ~ te0 Wiz | 5=H<L mio] 18 | 11 mbayslnsmp Quotation
a0 e - iR M12 | 20 14
100 - M16 M16 | 26 | 18

P e [Quotation
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URETHANE SHEETS

@ |V —
I T
1~ 4] +03
5~10| +04
15~25| +05
o 30~50| +1
T Eiiadll)
o
ATY @l
(® Product guide B="P.1027 [ Shore A90
A B T Catalog No. Base unit price Catalog No.
Type T — A |1~ 9pieces Order
5 UT 5 — 300 UT 8—500
6 6 — 300
8 8 — 300 -
300 300 10 -0 T |liglesesie| Quotation
15 15 — 300
20 20 — 300
25 25— 300 [ [}
i, 2B HSE [P
1 .0 Quotation
2 2— 500 [ |#=|
3 3— 500 [ | G
4 4 — 500 44715 47
5 5— 500 | | 447
6 6— 500 [ | =
500 500 8 s—s0 | | O
10 10 — 500
15 15 — 500
20 20 — 500
25 25 — 500
30 30 — 500
50 50 — 500
UTH (Configurable size type)
I T
1~ 4] +03
5~10] +04
~ol 15~ 25| +05
* 30~50| =1
A*g _ra_
(® Product guide B\="P.1027 [ Shore A90
Catalog No. 1mm increments Catalog No. 1mm increments ‘Od ‘ Catalog No. ‘—‘ A ‘—‘ B ‘
raer
Type T A B Type T A B jiij UTH8  — 351 — 200
1 10
2 15 -
EX 3 Wl o= 050 | Quiotation
UTH 4 (20 ~ 500|20 ~ 500 UTH 25 |20 ~ 50020 ~ 500
| 5] | 30 | -
; @ P|r= |Quotation
8 50
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URETHANE DIE PADS

rovs My
|
|
H ———+——— - -
|
A 03 L3
(® Product guide BN\="P.1027 [ Shore A90
A B L Catalog No. Base unit_price Catalog No.
Type A — L |1~ 9pieces Order UD 75—1000
50 +1 up 25 — 50
100 - 100
300 300
2 2 0| +5 sto Blg|cevsosio | Quotation
1000 100 [ S]
50 UD 50 — 50 ()
= =i — — ) .
100 100 [ Josi P rice  |Quotation
50 50 300 30 [ 'w =
500 +5 500 | |abw |
800 0 o | | O
1000 1000 =1
50 UuD 75 — 50
0 | T o 19—
300 300
& 50 500 | +5 500
800 0 800
1000 1000
@ UDH (Configurable full length type) QT
| 25 +1
\ 20| O
2 A 4
M T : ) 500 0
i 5?1 13
\ 1000 O
A +03 L
(® Product guide BN\S"P.1027 [ Shore A90
A B Catalog No. L Base unit price =% ‘ Catalog No. ‘_‘ L ‘
Type A 1mm increments {1 ~ 9 pieces ﬂﬂrder
25 — 50 UDH 50 — 355
51~ 100
101 ~ 300
2 2 UDH 25 301 ~ 500 Ebaysmsmp Quotation
501 ~ 800 |
801 ~ 1000 clr
25~ 50 o
s~ LSt | P]r=  |Quotation
50 50 UDH 50 101~ 300 |
301 ~ 500 o= |
501 ~ 800 o
801 ~ 1000 =10
25 ~ 50
51 ~ 100 0 |
101 ~ 300
75 50 UDH 75 301 < 500
501 ~ 800
801 ~ 1000
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ECONOMY URETHANES

@D | AE(Standard type) D N {kgf) R RE
d ', | 15 |
. . 20|
| ‘ v 25 | +02 +03
w 30 | +02
40
‘ %io.s +05
|
L
(® Product guide BX="P.1027 (9 Products data B= P.1043 [ Shore A90
F=LX15% F=LX20% F=LX25% d Catalog No. Base unit price
o gt oz gl o Nt v TypeD — L 1~ 19 pieces
38 5 6.3 AE 15 — 25
45 539 6 735 75 932 ” ; 30
53 { 55} 7 { 75} 8.8 { 95} 35
6 8 10 40
38 5 6.3 AE 20 — 25
45 1079 6 1373 75 1667 o s 30
53 {110} 7 {140} 8.8 {170} : 35
6 8 10 40
38 5 6.3 AE 25 — 25
45 6 75 30
53 1569 7 2059 838 2550 35
6 (160) 5| (2100 [ 10 (260} | % b I =
6.8 9 11.3 45 1l
75 10 125 50 =1
15 6 75 AE 30 — 30 sl
53 7 8.8 35 HE
- 2452 8 2844 10 3334 40 — 9 —
6.8 9 1.3 37 14 45 o
250 290 340 L
75 (250} 10 1290} 125 (340) 50 447<v5447
8.3 11 13.8 55
9 12 15 60
—5 1 s 8 5099 10 5982 AE 40— a0
75 (440) 10 (520 125 (610] 48 14 50
9 12 15 60
75 7355 10 6728 125 10297 AE 50 — 50
9 (750, 12 (890) 15 [1050) 60 14 60
12 16 20 80
7.5 12356 10 14318 125 16769 AE 60— 50
9 | 260} 1t 1460} 15 {1710) i & 60
12 16 20 80

_‘EI Days to Ship

P
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Price

AE15—25

Example

®Load {kgff =Load {N}}<0.101972

o

Ai; F=10
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GCID | LAE D [DE[d@
3 _ 8| _
******************************** @\ 0
,,,,,,,, - A/ _15
| N 20 [ +02
L d 25|
D D +0.2
CE "0 |
50
] # —50 | 203
| J L ——
(® Product guide BN="P.1027 [ Shore A90
d Catalog No. Catalog No. Base unit price ord Catalog No.
Type D—L Type D—L 1 ~ 19 pieces e LAE30—500
= — CE 8—200
- - CE 10—200 -
7 LAE  15—200 CE 15—200 g _E naysosio | QUotation
8.5 LAE 20—200 CE 20—200 —
1 LAE 25—200 CE 25—200 @©
a2 A .
LAE  30—500 CE  30-500 o P rice  [Quotation
LAE 40—500 CE 40—500 3
14 o
LAE 50—500 CE 50—500
LAE 60—500 CE 60—500
Configurable full length type @ AEX /— f\ D [0 ‘0 | L
S ) , 8
,,,,,,,,,,,,,,,,,,,,, ‘@' 10 -
: 15
20 | +0.2 +0.3
o L D 25
| 30 +02
CEX 40
) ) # % +0.3 +05
| L D
) (® Product guide B="P.1027 [ Shore A9
Base unit price 1 ~ 19 pieces 7 Catalog No. D |[—| L
d | CatalogNo. | D |, . L . 2 Order | gNo. [[ D |- L |
mm increments | 110 ~ 20 | 121 ~ 40 | L41 ~ 60 | L61 ~ 80 |L61 ~ 10| 101 ~ 150 |L151 ~ 200 AEX 20 — 52
= 8
—1 CEX BT
7 15 mlnays“’s"i" Quotation
55 El
M| g [%5] 10~2m Quotation ) _ :
3 Pl |Quotation
CEX 20
14 —
50
60

1038
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URETHANE FOAM (POROUS) FOR HIGH-DEFLECTION USE

GIID) | PA(Standard type) D+14 N {kgf)
d+og *
e ,_,_l | v
IBNE
(® Product guide BY="P.1027 o
(@ Products data B\="P.1043
(® High-deflection type urethane springs become noticeably discolored when exposed to ultraviolet rays (including sunlight), however there is no adverse effect on performance.
—_ 0, e 0 —_ 0, it nri
T e e
mm off | mm | Nikol | mm | Nikof PA 50—50
6 | 981 9 | 177 | 12 | 1471 36 PA 30 — 30
8 |{100}] 12 |{120} 16 |{ 150} 40
8 12 16 PA 40 — 40 -
10|, ool (15 oot | 20| aro)| 48 50 -EI nastostip (QUotation
12 18 24 60
8 12 16 PA 50 — 40
10 3481 15 |4413] 20 | 5541 60 14 50 ) .
12 |{355)[ 18 | 450 24 |(565) 60 P rice  |Quotation
16 24 32 80
10 15 20 PA 60 — 50 c
12 | 4609 | 18 |5737( 24 |7257 79 60 (o]
16 |{470}( 24 |{585}| 32 |{740} 80| |4=
20 30 40 00| | &S
12 18 2 PA 80 — 60| O
16 | 8532 24 |10787| 32 |13729 96 80 =
20 |{870}[ 30 |{1100}| 40 |{1400} 100 O
26 39 52 130
16 24 32 PA 100 — 80
20 [13925] 30 |17652| 40 |21771 120 | 22 100
24 |{1420}( 36 |{1800}| 48 |{2220} 120
32 48 64 160
16 24 32 PA 120 — 80
20 |19907| 30 |24909( 40 30793 144 100
24 |{2030F 36 |{2540f| 48 |{3140} 120
32 48 64 160
®Load {kgf} =Load {N}X 0.101972
GD |PLA
L+20
(® Product guide BN="P.1027
(® Please cut before using.BX= P.1043
(%) High-deflection type urethane springs become noticeably discolored when exposed to ultraviolet rays (including sunlight), however there is no adverse effect on performance.
d Catalog No. Base unit price ) _ =
Type D— L 1 ~ 19 pieces l@ Order PLA 80—200 _ﬁ nastoshin |QuOtation
PLA 30—200
» PLA_40—200 5
PLA 50—200 ..g
PLA 60— 200 P |
PLA_80—200 ° Quotation
22 PLA 100 — 200 8
PLA 120—200 =

(® Please cut before using.




LOW REPULSION URETHANES

AN (Standard type) D N {kgf] D 0@ | im | L
d l 20
v % 402 +03
b 20 | +0.2
50
0] %03 +05

(® Product guide BS" P.1027

(® Products data BX=" P.1043 [ Shore A70
F=LX15% | F=LX20% F=LX25% Catalog No. | Base unit price
T load | F | Load | F | Load uv d T Dg_L 1~ ! Catalog No.
mm | N{kgf} mm | N {kgf} mm | N {kof} ype pieces AN 25—40
3.75 5 6.25 AN 20—25
45 | 343 | 6 | 451 [ 75| 617 o4 85 30
5.25] { 35} 7 | {46} | 8.75] {63} ’ 35 ) "
6 8 10 40 Wlg|or0sie | Quotation
3.75 5 6.25 AN 25—25
45 6 75 30
5.25| 470 7 | 686 | 8.75 912 30 11 35 ) =
6| {48 |8 | {70} [T0_| {99} 40 P|r= [Quotation
6.75 9 11.3 45
7.5 10 125 50
45 6 75 AN 30—30 || g
5.25 7 8.75 35 | =
6 8 10 40
675 {6251 9 lggg} 113 [112247? 37 | 14 s [8
75 10 125 50 |[] g
8.3 11 13.8 55
9 12 15 s [1O
6 11343811914 1010549 AN 40—40
75 (137) 10 (195) 12.5 (260} 48 | 14 50
9 12 15 60
75 2081 10 2083 12.5 4028 AN 50—50
9 (212) 12 304) 15 410} 59 | 14 60
12 16 20 80
75 3089 10 4481 12.5 5962 AN 60—50
9 315} 12 457} 15 608) 71 14 60
12 16 20 80
®Load {kgf} =Load {N}><0.101972
olAN _D |DWi[dwd
@D l_\li\\l'\)l(c T B e r\ NN 23
vonmiguraole full leng e,
B e — e !@v |02 0
40 -
L d 50
"D 60 | *08
CNN ®ANX "D |
(G N X (Configurable fullength ype) 1 $ oCNX %
30 |
L D 40
‘ 50 |
@ Product guide B~ P.1027 [ Shore A70 60
Catalog No. Base unit price L Base unit price 1 ~ 19 pieces
d Type D— L 1~ 19 pieces Catalog No. D 1mm increments [L10 ~ 20|L21 ~ 40[L41 ~ 60|L61 ~ 80[L81 ~ 100|101 ~ 150[L151 ~ 200
85| 20—200 - 85| 20
s = mn s L .
20—300 | |5 a0 | 10~ 200 Quotation )
14 CNN 50300 S 14 CNX 50 —
& \ \ \ |
60—300 60 \ \ \ \
‘ Catalog No. ‘ ‘ D ‘—‘ L ‘ ) "
LAN o s |R[eeese | Quotation
ANX 20 — 150

Pje- 1040




LOW REPULSION URETHANES WITH COUNTERBORE

GIIE) | AZN(Standard type) D+02
d140.2
‘ v
ﬁj
=
@ Product guide BEP.1027 do02 [ Shore A70
= = = Base unit ——
FFLXJOE'Zu FFLXJOE‘Z:. f I.Lza(ﬂZIJ% D | di|do| m| L | CatalogNo. 1"’353':9 Catalog No.
mm | N kot | mm | N ikof | mm |nicgn |V TypeD — L [bicces Order AZN 25—30
5] [31] |80 [25 | AzN25 — 25
3.0 304 |45] 442 | 6.0] 647 30 30
35| 31 [52] 14 [7.0] 68 | 22| 2| 11| 7 | M55 3 _ -
20| [60] [eo 0] o |H@]eersi |Quotation
U g U 30| AZN3D — 301 &
35| (o7 [52] oy [70] gy | 35|30 | 14| 9 | W8 [35 3[].9
9| 9: | | 9] | 99 | H-= _ -
40 6.0 8.0 40 oS P Price Quotation
S0 5 [ a4 12 g1 20 ANa0 — 30 S
35| ooy [52] 130 [ 79 115 | 46 [ 40| 18| 11 |10 [ 35 5[] 5
4.0 6.0 8.0 40 40 0
30 [45] |89 30 | Azi0 — 30
35(1117 5.2 1971 | 7.0| 2824 35 35
“e0] 14 50 por [a0] s |57 [ 50| 20| 14 Wiz g "
5.0 75 10.0 50 50
el oad {kgf} =Load {N} %X0.101972
GIID) | AZNX (Configurable full length type) D D D
d1+0.2 :: 402
a0
50 | +03
=
]
==
_ dot02
(® Product guide BXS"P.1027 [ Shore A70
Catalog No. _ _ _
atalog No _L @M .H order Catalog No. @ E
Type D |1mm increments 1mm increments AINX25 — 42 — M6 — 15
25 M6
30 20 ~ 60 M8 B
AN pEfeL _Elﬂavswsnin Quotation
25 ~ 100 m10
50 M12
®TapM M| M6 | M8 | M10| M12 ) "
| 11 | 14 | 18 | 20 P rice  |Quotation
d2| 7 9 | 11| 14
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LOW REPULSION URETHANE SHEETS / LOW REPULSION URETHANE DIE PADS

GIID) | UTN (Urethane sheets) =
_ 5
— ] £04
15
20 | +05
= 25
e 30 | =+
A Y tal
(® Product guide B\="P.1027 [ Shore A70
. it pri 7 talog No.
A B T Catalog No Base uml-pru:e order
Typpe T — A 1~ 9 pieces UTN 25—250
5 UTN 5 — 250
c
10 10 — 250
(] . .
15 15 — 250 = -ﬂlbavstoshm Quotation
250 250 s
20 20 — 250 o
25 25 — 250 g .
30 30 — 250 P rice  |Quotation
G0 | UDN (Urethane die pads)
|
|
F ———+———
[aa]
|
A +03 L
(® Product guide BN "P.1027 [ Shore A70
. it pri talog No.
A B L Catalog No Base uml-pnce
[T] Type A — L |1~9pieces UDN 25—300
50 UDN 25 — 50
+1 -
25 25 100 100 o -
300 N 300 = -ﬁlm‘v‘"’s“"‘ Quotation
50 UDN 50 — 50 "6
+1
50 50 100 100 3 -
w | 75 a0 P|~= [Quotation
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iroucts bATA] URETHANE LOAD VS. DEFLECTION GRAPH

WM Urethanes for heavy loads (Shore A90)

-EX type $50 - 460 #80 - 4100
T
Load HH Load Load Load
kof ¥6080| N kof N
’ |
2000 )’(6‘2‘0; 19613
1008
1800 76208 | 17557 7000 = oo 58647
H 100120
i
1600 Ye0g0 | 19691 6000 T 58840
1400 A 13729 e
Y
14 5000 10008 4033
1200 e E. 300) w
[ 9227
1000 9807 E‘Mggqa*
- 7at5 3000 H 20420
600 5884 2000 19613
T
40 Z 3923 400 4 9807
200 i 1961 o
0 5 10 15 20 25 30 % 0 5 10 15 20 25 30 %
-A-AE type Deflection Deflection
®Load {kgf} =Load N>X0.101972
$15 ~ 425 ¢30 - 440 #50 + ¢60 #80 -+ 4100
5000
Load Load Load Load Load Load A100— 80 | Load
kof N kof N kof N Load 100—100 1
100—120 |
2000 60_28 H19613 kof
70 AdO—A0 £ (o 1800 60—80 517650 4000 39221
40—-50TH AEG0—50
LEEHLE e | 160 6080 | 565t
300 —30EH 2942 600 — 401 58 A, 0= 80) A e
R R T ™ i -
A2 T 50—50 80— 60
500 e ) 50—60 H 11768 i
A30—40 50—80 H
200 1961 400 30—50 183023 1000 AE50—50| 9807
-0l 0780 2000 f 19613
— 50—80
30 0—oiose 0 784
600 5684
100 %1 200 1961
400 3928 4000 9807
10 BT 00 1961
0 5 10 15 20 25 30 % 0 5 10 15 20 25 30 % 0 5 10 15 20 25 30 % 0 5 10 15 2 25 30 %
Deflection Deflection Deflection Deflection
. . oL oad {kgfl =Load N>X0.101972
M High-deflection type urethane foams
-PA type #30 - #40 Load ¢50 + ¢60 Load #80 ~ #120
T kgf N T
Load EEEEEE Load 1000 907 Load FEHH Lo
T
e LEE 900 H oo . Wi- )
40 0= w3 4000 =104 s
A 800 7845 EEaR e Aanas aas nmnaay dan asnannEan
g
300 w700 3-8 1 %85 3000 R i
10-100
600 5884 1%
AT
.
HHEH
200 LA oo S0 R ) PAED— 60 19613
040 H 400 3 e
300 294
100 %1 1000 9807
200 1961
100 981
0 10 20 30 40 50% Deflection 0 10 20 30 40 50% Deflection 0 10 20 30 40 50% Deflection
. ®Load {kgfl =Load N>X0.101972
ELow repulsion urethanes (Shore A70)
ANt $20 $25 - 430 #40 - $50
ype Load load  Load Load Load A Load
kof N kof N kof A N
80 785 170 1667 450 Wg:g 413
A3=30 |
70 686 150 S 400 3923
T
| T
60 58 130 FHH 5 350 %32
05— i
50 10 W50 {1079 300 II-60 | o947
i 392 %0 883 250 2452
k| 294 70 686 200 1961
2 196 50 o 150 1471
10 9% 30 %10 981
0N 5 a5 0%k 00 5w 5 0%Ddeln S05%404feclin

[
1043 oL oad {kgf} =Load NXX0.101972



prooucts oaa] URETHANE DURABILITY VS. PERMANENT STRAIN GRAPH

M Urethanes for heavy loads (Shore A90)

-EX type
EX6080 EX100100
(#60X80L) Compression30% 80SPM No lubrication a&% ($100X100L) Compression 30% 80SPM  No lubrication
HMH T T T T T i e o
Durability CE-Ff =
lr L
570|250
64|71 1129
872000 Ay o e e e i
FRBENE | [ ——1T] a
61 |74] 750 1
8075 623 ! A
57650 1 h
5|77 379 ol
57 (78250
18] 12
580
[ [ CRRLE [ 01 CRC
(X10 3Stroke) (X103 Stroke)
+A-AE type
A60—80 - AE60—80 (—— Atype, ---- AEtype ) A100—100
(#60X80L) Compression25% 98SPM No lubrication (#100XX100L) Compression25% 45SPM No lubrication
A 1 4 | HHH T I T T T T
[ AT T T T ‘X'x’“*Durabilitv
T
s
O el Bl Bl el o e 1S
8[72[ 10 P T ] 09(80] 10 B o B o e 2 e
68[73] 9 Lo 10881 9 - i1 30}
6774 8 y [L-Ed+-JHHF+ERF-[HHTE+-F -1 EEIEd [
B674] 7 / LT ¥ormdion e dreion 1069 7 T Defmaioi it veion
8[75] 6 P 105%4] §
84[76] 5 vd 104%[ 5
87| 4 v4 103%[ 4
62[78] 3 1093
1 [78] 2 101[se] 2
§0[80] 1 [EK
ol
1
4 [ 4w [ 0 1 E [T
(X10 3Stroke) (X103 Stroke)
B High-deflection type urethane foams
-PA type Operation| Deflection=LX10% | Deflection=LX20% | Deflection=LX30% | Deflection=LX40% Permanent
count | Defection Load Deflection Load Deflection Load Deflection Load L, d strain
Load and full length changes — | mm | Nkt | mm | Nikgt | mm | Nikgtt | mm | N kgt mm
according to the operation count Initial 9611 {980 13925 {1420} 17750 {1810} 22065 {2250} | 120.0 | 1011 | —
10,000 3138 {320 7845 {800] 10787 {1100} 16181 {1650} [ 115.8 | 104.9 | 4.2
] 50,000 12 1961 {200 24 6423 {655) 36 9512 {970 48 14612 {1490} [ 113.3 | 105.8 | 6.7
. 100,000 1569 {160 5688 {580 8973 {915 14024 {1430} [ 112.5 | 106.7 | 7.5
Pl 200,000 1373 {140 5492 {560] 8826 {900 13925 {1420 [ 112.2 | 106.7 | 7.8
= L1 300,000 1177 {120 5296 {540) 8777 {895 13827 {1410} [ 112.0 | 106.7 | 8.0
| |
| |
} } Load ‘ Load
L L kof Initial load N
2000 / 19613
1‘><1D‘000
1500 Tosa0 00— 14710
L 3010000
1000 / 9807
/
500 / /, Vé 4903

0 10! 20 ! 30 40 ; 50
! ! ! ' Deflection mm (%)
12 (10%) 24 (20%) 36 (30%) 48 (40%)

o Load Ikgfl =Load NX0.101972 1044



pronucts DATA] GALGULATING URETHANE LOAD CHARACTERISTICS

If urethane is used as a pressure medium, it is extremely important to know how much deflection will be caused at a given load. (Figure 1)
Especially in a limited space, it is necessary to design a die with appropriate considerations for load and deformation. WHH
The shape coefficient and elastic modulus are necessary for determining the load and the amount of deflection.
One characteristic of urethane springs is that, regardless of the shape, they expand on both sides when load is applied. This does not change its
overall volume; however this bulging caused by load application must be taken into consideration when designing a die. (Figure 1)

@Shape change and load

A. Shape coefficient (Figure 2)
The shape coefficient is defined mathematically

as the surface area of one load bearing surface Load bearlng D D Load bearing
divided by the surface area of all the sides not ‘ ‘ d

directly subjected to the load.

_Area of load bearing surface (1)

Stape coeffcent(SF) = Area of all other sides(S,) .
Different calculation methods must be used for block shapes and pillar(cylinder) shapes. v
(See Figure 2.) >
a) Block shapes
SF— LXW ™) a) Block shapes b) Pillar shapes c¢) Gylinder shapes
H(L+W)
b) Pillar shapes (Chrt 1) Relaionship hefween elastc modulus and shape coefiient (numeric values) No lubrication-— -~ Lubrication
D> D
SF=-7=2 — ... (2)
4xDH 4H . kgf/em2 ‘ ‘ ‘ ‘ ‘ ‘ ‘ N/cm2
7. Gircular constant=3.14
c¢) Cylinder shapes 2400 120 a7ees
D—d ||
SF= TR 3) 2100 1145 20594
17501 _ 17162
However the following conditions must be metin order to apply these formulas. ool % 1.10 O 15729
(DThe load must be applied straight (not at an % 1.05
angle)and in a direction parallel to the axis. 1050( & 10297
(@The width, length, and diameter of the load " 1.00 20 22 24 26 28 30
bearing surface must exceed half of the length| & 7 Deformation amount% 6365
or thickness. S 630 i 6178
g 50 Heavy-load urethane H_(Shore A95) 549
) o 40 (@) Z SAR AT B0 4805
B. Elastic modulus ) s 72 4119
: « dofi < - i
The elastic modulus (E)is defined as the force (stress) per B — } -
unit area divided by the percentage of height deformation |/ Heavyload uethane M (ShoreA%0) || s
(distortion). From Chart 1, it can be seen that under = o !
non-lubricated conditions, the elastic modulus changes : 2059
greatly depending on the shape coefficient. ;
Under the two conditions listed above, the elastic L] 1 /43"1"03[’ ‘ﬂre{ha”fS Shore AB0) -
modulus (E) can be determined as shown below. W) o repulion urethan forheavy load (Shore AT0)| __—==1 ﬁ;?
feavyload (SRR |1 S D I
. F/S . - roe urethane foam (V== ——
=Y ... -deflection — ==
Elastic modulus (E) = 4) jMﬁTTT/T
. |
(F: Load, S: Load bearing surface area, AH: 0 065 02 05 03 04 05 06 07080310 51 53 4 5 o
Height change, H: Initial height (free height)) Load{kgfi=Load NX0.101972
Shape coefficient SF

C. Load and change amount
The load can be determined by using Formula (4).

If the deformation rate is 20% or more, the scale factor must be considered.

_ AHXSXE

Load (F) _T ...... (5)
The amount of change in height can also be determined in the same way.
; _EXH
Height change(AH)—S><E (6)

1045



[Example 1]
Suppose that the length L is 100mm, the width W 80mm and the height H 30mm. At that time, how much force is required to change the

urethane thickness by 5mm? (Conditions: Heavy load urethane M, no lubrication) (1cm=10mm)

First, consider the shape coefficient (SF). From Formula(1):
LXW 10X38 _ 80 —0.74

Shape coefficient (SF) =H(LFW) —2X3X (10+8) —108

Using Chart 1, find the intersecting point (a) between the curve for heavy load urethane M and SF=0.74. The obtained elastic modulus (E)
is approximately 4,500N/cm? {459kgf} . From Formula(5), the load is calculated as follows.

_ AHXSXE _ AHXLXWXE _ 0.5[cm] X80[cm’] X 4,500 [N/cm’] —60,000N {6,118kgf]

Load (F) =" H 3om
Therefore, to change the urethane height by 5mm, a force of 60,000N {6,118kgf} is necessary.
£
Load bearing surface S
— 60000N I
{6118kgf} 3

%/
[Example 2]

When a force of 10,000N {1,020kgf} is applied to a urethane pillar with diameter D of 50mm and height H of 100mm, how much does the urethane height change?
(Conditions: Heavy-load urethane M, no lubrication) (1cm=10mm)

First, determine the shape coefficient (SF) by using Formula(2),

i _D_ 5 _
Shape coefficient (SF) —4H—4x10—0.125
Using Chart 1, find the intersecting point (b) between the curve for heavy load urethane M and SF=0.125. The obtained elastic modulus (E)
is approximately 2,100N/cm? {214kgf} . From Formula(6), the height change (4H) s calculated as follows.

_FXH_ FXH __4FXH _ 4X10,000[N]>X10[cm]

Height change (4H) = SXE =2.4cm

2 7 Vi 7
X (g) ’E T ED® " 3.14X2,100[N/cm?]X5°[cm?]
Therefore, when a load of 10,000N {1020kgf} is applied, the urethane height change is 24mm.
D=50mm 10000N
Load bearing surface L { OZPkgf} N
7)) HEHH
£
=2 I8
I e
hu N

Note: The calculated numerical values should be used only for reference.

1046





