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NAKAITA CYLINDER VALVES, A WIDER SELECTION
OF HIGHLY RELIABLE VALVES!

FEATURES

e [NAKAKITA cylinder valves] have been adopted for services

| RICH SELECTIONS

ranging from high temperature and high pressure to cryogenic
temperature and vacuum in all types of fields including space
development, nuclear power, thermal power, chemical plants and
ships.

HiGH RELIABILITY

~ STABLE QUALITY

[INAKAKITA cylinder valves] are designed with high level tech-
nical standards. The production of valves [In Series] has been
established on the basis of high reliability of individual valves
which has been confirmed by numerous verification tests con-
ducted by our competent technical staff using the |atest facilities.

Every production process is thoroughly controlled by competent
NAKAKITA-men well trained for quality control. They are
assisted by fully rationalized facilities including numerically
controlled machines and by carefully maintained measuring
instruments. NAKAKITA assures stable and reliable quality of
our products,

 EXCELLENT

INTERCHANGEABILITY

INAKAKITA cylinder valves] consist of modular body assembly,
actuator, hand operated device and various accessories for com-
plete interchangeability and easy maintenance. This modular
construction allows simpler replacement of components.

e L

~ POSITIVE ACTIVATION

INAKAKITA eylinder valves] , products of abundant experiences
and excellent technigues, are equipped with an actuator which
matches the inner valve construction. The actuator assures acti-
vating speeds suited to the process requirements and positive
shutoff.

 ECONOMICAL MECHANISM

r et b L IE b

[INAKAKITA cylinder valves] nurtured by numerous past per-
formances and persistent research and development efforts apply
economical mechanism to every module so as to achieve econo-
mies.

'EEF{TIFICATION OF
PUBLIC AGENCIES

We are certified to produce high pressure gas valves for services of
500 kgf/cm® and under, and of ranges from high temperature
down to cryogenic temperature, by the Minister of International
Trade and Industry in accordance with the High Pressure Gas
Control Act. We have many actual results in various high pressure
gas facilities including LNG facilities.

Qur products have passed the environmental test for unmanned
machinery space system given by each classification society, and
have lived up to the customers’ expectation on the seas.
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This drawing shows NSG650E LO0-DA.

CONSTRUCTION

@

VALVE BODY
ASSEMBLY

The pressure containing part
consisting of the valve body,
bonnet and trim is called the
[valve body assembly]. The
pressure-temperature rating for
materials is determined by the
applicable standard. As to the
type and size, the optimum
selection is made according to
your [specifications] .

The wvalve plug, seat ring,
guide bushing, valve stem, etc.
are calied the [trim]. lts com-
bination is determined accord-
ing to your [specifications]
including the fluid properties
and pressure drop.

The gland packing is selected
to provide stable sealing over a
long period of time against
secular distortion and heat
cycle.

ACTUATOR

The [actuator] generates an
activating force from the ope-
rating pressure, :
Actuators are available in single
action type (direct and reverse
action types) and double action
types.

The optimal selection is made
to meet the reguirements of
process.

Mecessary accessories such as
hand operated devices and
open-shut transmitters are avail-
able as options. |



~ CYLINDER
- VALVES

VALVE BODY ASSEMBLY

® The valve body assemblies listed in the table below are our standard products. We also produce a variety of special anes.

S oupe =

 'NS650ELOO

~ Construetion

R

Nummalhnre mm [(inch)

e r r e = s e e e

Tvype E valve body
direct plug, metal touch

15, 20, 26 {1/2, 3/4, 1)

. o

Type E valve body,
direct plug, metal touch

32~ 300101 1/4 ~ 12]

Type E valve body,
direct plug, soft touch

32 ~ 300 (1 1/4 ~ 12)

] _ : '
= iS e
Prwpe 0 KOV

2~ G

b6

=20

T

125 ~ 1500

"~ Max, design temperature

550 (1022]

CUF)
~ Max, allowable leakage

IV e W

125 ~ 900

125 ~ 300

550 (1022}

150 (302}

Vv =~ v

L S

ke -

NS650ENOOC

- NSG50EPOO

~ NS650EBOO

~ Features

e e B e B A,

e S B et e il e

~ Nominal bore mm (inch)

. | JIS kgf/em

e === E—

Type E valve body,
direct plug, nonreturn type

32~200(11/4~ 8)

Hie=sol(]

Type E valve body,
direct plug, pilot type

Type E valve body,

balance type,
direct plug, metal touch

65~ 300(21/2~12)

65 ~ 300 (2 1/2 ~ 12)

b~ 63

6~ 20

o rating | ANSI (Class)

125 ~ 300

125 ~ 800

125~ 300

- Max. design temperature

=

550 {1022)

. Max, allowable leakage

550 (1022)

LG Lo S

[

150 (302)°"

Be e e

=: Indicates the direction of flow under normal use.
* : Max. allowable |pakage indicates the corresponding leakage class prescribed in ANSI, B16.104,



® For type indication codes, refer to the next paage.

NS650ZL00

NS650AL0O0

NS650ABOO0

Type E valve body,
flow caracteristic plug,
direct plug, metal touch

Angle type valve body,
jacket type,
direct plug, metal tuch

@

L

FAY

a8

Angle type valve body,
direct plug, metal touch

Angle type valve body,
balance type,
direct plug, metal touch

32~300(1 1/4~12)

32~ 300 (1 1/4 ~ 12)

15 -=3000{1/2 =1 3)

65~ 300 (2 1/2 ~ 12)

Type S valve body,
3-way type, metal touch

Type S valve body,
3-way type, soft touch

LS e A 5~ 63 6~ B3 B~ 20
125 ~ 900 125 ~ 900 125 ~ 900 125 ~ 300
K60 (1022) 560 (1022) 550 (1022) | 150 (302)*!
v -~ v* | BT s P B | Ve == W
~ NS650STOO NS650STEO NS650STBO NS650WLOO0

e

o

32 ~ 200 (1 1/4 ~ 8)

32~ 200 (1 1/4 ~ 8}

Type S valve body,
3-way type, balance type

Gate type,
metal touch

32~ 300 (1 1/4 ~ 12)

80 ~ 600 (3 ~ 24)

5 ~ 20 5~ 20 5~ 20 10 ~ 63
125 ~ 300 125 ~ 300 125 ~ 300 150 ~ 2500
425 (797) 150 (302)*! 150 (302)*! 593 (1100)

L A VI* v N~ v

*1-

: The value in the column of maximum design temperature is that for soft touch of fluorine rubber.
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VALVE BODY ASSEMBLY

(CONTINUED)

® The valve body assemblies listed in the table below are our standard products. We also produce a variety of special ones.

 NS650FGOO

NS650FGEO

NS650FLO0

- Construction

Compact, light weight,
reverse plug, metal touch

Compact, light weight,
revarse plug, soft touch

I-'-_l'\.- Pl e A et

_-'ﬂ_ﬁmmaa_ﬁﬁra ~mm (inch)

15 20, 25 '[1,"2 3/4,1)

S 'Frﬁﬁﬂura '

, JIS lm_:,ff-:*:-mnE

15, 20, 25 (1/2, 3/4, 1)

b nntl e PHELE el et =

Compact, light weight,
strainer stored,
direct plug, metal touch

15, 20, 25 {1/2, 3/4, 1)

5~ 20

125 ~ 300

s :Max d&slgn tempera{uraf
o . e Fl'

HE T

ANEI Lmaf.sf}ff'

B2 )

b~ 20

125 ~ 300

125 ~ 300

425 (797)

150 {302)*!

Ma:n: allnwahle Iaakaga

IV N

VI*

200 {382)

IV =

| :'..i“Faa*l:'urés |

NS650SG00 NS650SGEQ j'.lﬁl-SEﬁﬂ#Fﬁﬁi; -

1L ]

i Ei : =
EI 1T
| . F_hjiu.
- . —==1]]

> AT b

I Hj
e it )y
i

Type S valve body .
reverse plug, metal touch i

Type S valve body,
reverse plug, soft touch

Type S valve body,
reverse plug, pilot type

~ Nominal bore mm (inch)

32~ 200(11/2 ~ 8}

JIS Eﬁfﬂmﬂ- :

~ rating

e

AN SI {Class:'

Max‘ di&slgn tﬂrni:Erature

I'U'l&:: altnwzth]e Iaakagﬂ

Bl

32— 200 (1 12+ B}

65 ~ 300 (2 1/2 ~ 12]

B —~20

b~ 20

b~ 20

125"*30{}

425 (797)

126 ~ 300

150 (302)*?

125 ~ 300

425 (797)

N v

VI*

v ~ v*

[>3 Indu:ates the direction of flow under normal use.
* : Max. allowable leakage indicates the corresponding leakage class prescribed in ANS|, B16.104.




NS650SLEO

Type S valve body,
diract plug, metal touch

St T

|

NAKAKITA

TYPE DESIGNATION

The type designation for NSB650 series cylinder valves con-

sist of the following codes.

(Example) NSE50E L

Cylinder valve
SEries name

Code indicating valve
body shape

Mark Meaning

Globe, type E
Globe, type 3

Angle type

Forged type _

Gate type

Type S valve body,
regular plug, soft touch

32~ 200 (1 1/4 ~ 8)

32~ 200 (1 1/4 — 8)

NIZ m > m

Special type

0 0 300

Code indicating
pressure rating
(See page 36.)

Code indicating bonnet
construction

[Mark | Meaning

| Standard type
]  Lon g type _|
_-i Eellows ty.p-é
Extension type

Special type

NiX @O

Code indicating plug
sealing method

Mark |  Meaning
@ : _MEta] ‘tﬂj._lﬂh_- i
E Soft touch

Z Special type

Code indicating plug type

: Mark  ~ Meaning
£~ 20 5~ 20 = Direct plug, standard type |
___E:‘_'_ _Fteverse plug, standard type
126 ~ 300 125 ~ 300 EEEn ~ 3-way type ;
_@ ______ Balance type
425 (797) 150 (302)*! P Pilot type |
3 o = N Nonreturn wpe_ i
IV .~ ¥V VI 7 Special type
 NSGS0ZLEX NS6502L0Z NS6502T02
i
- : II
S A
| i =1
i =
2 Tl

For cryogenic use,
extension type,
direct plug, metal touch

10 ~ 150 (3/8 ~ B)

For cryogenic use,
vacuum jacket type,
direct plug, soft touch

For liguid sodium,
bellows seal type,
direct plug, metal touch

For special use,
3-way type, metal touch

10 ~ 150 (3/8 ~ B)

15 ~ 100 {1/2 ~ 4)

50 ~ 200 (2 ~ 8)

83 63 10 10

900 900 150 I | 150
N —196 (—321) _-—;3;;--_;121 525 (977) e 80 (176}

VI VI* N N

*1

: The value in the column of maximum design temperature is that for soft touch of fluorine rubber.



ACTUATOR

® The actuators listed in the table below are our standard products.
® Hand operated devices, limit switches, speed control devices are available as options.
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Steel pipe cylinder,
direct action type

Muclear power, erthquake
resistance, unit type, direct
action type

Integrated yvoke type
(general purpose type),
direct action type

.....

e

25 and under (1 and under)

Cylinder nominal size mm

32~80(11/4~ 3)

32 ~80111/4 ~ 3)

100, 120, 140, 160

160, 200, 240, (280)

120, 160, 200

Travﬁl max. mm -1 -~

Eﬂppl? pIE$EurE kgﬁ"n mi

'\"ﬂke rﬁ&tarm’l :__ “:'3- -

=2

15~ 25

4~ 7 max.9

SCPH 2

4 ~ 7 max. 9

FCD 40

Fa&tiiira'g? —

T e e b e P L AT e e

Steel pipe cylinder,
reverse action type

Nuclear power, earthquake
resistance, unit type, reverse
action type

Integrated yoke type
(general purpose typel,
reverse action type

e

Anplmahle 'iurahre hure mm
T l.‘mch]

25 and under (1 and under)

Cylinder nominal size mm

120, 140, 160

32~80(11/4~3)

32~801{11/4 ~ 3)

160, 200, 240, 280

160, 200

T'I"a"ii’ﬁl-?h'n'aﬁ - mm

12

1l

16~ 2b

Eu{:plv pramurn kgffi:m g

4~ T max. 9

4~ Jmax.9

4~ T max. 9

‘I"ulr.u mntﬁrlal

EC25%

SCPH 2

FCD 40

1. The a-::tuat-::tr fr MDdEl NSEEDWL is not included in the table above.
2. We also produce special actuators other than those in the table above,




Muclear power, earthguake
resistance, unijt type, direct
action type

Integrated yoke type
(general purpose type),
direct action type

Steel pipe cylinder,
double action type

100 ~ 150 (4 ~ 6)

100 ~ 150 (4 ~ 6)

25 and under (1 and under)

200, 240, 280

160, 200, 240

§

NAKAKITA

ACTUATOR TYPE
DESIGNATION

The actuator type designation
for NSB50 series cylinder val-
ves consists of the tollowing
codes,

{(Example;

D A 200

Cylinder
nominal size

Code indicating
actuator shape

Code indicating
actuator type

Mark - Meaning

Direct action type
Reverse action type
Double action type

N = | 3Oy

100, 120, 140160 :
300 (335, 400) Special type
35 ~ 45 ~ {£100) 35 ~ 45 12
4~ 7 max.9 4~ 7T max. 9 4 ~ 7 max, 9
SCPH 2 FCD 40 FC 26*
~RB Ri WA

Muclear power, earthquake
resistance, unit type, reverse
action type

Integrated yoke type
(general purpose type),
reverse action type

Nuclear power, earthquake
resistance, unit type, double
action type

Muclear power, earthqua ke
resistance, unit type, double
action type

100 ~ 150 (4 ~ 6)

100 ~ 150 (4 - 6}

32 ~80(11/4 ~ 3)

100 ~ 150 (4 ~ 6)

240, 280, 335, 400 240 160, 200, 240 200, 240, 280
(280) (300, 335, 400)
35~ 45 ~ (5100) 35~ 45 156~ 25 35 ~ 45 ~ (=100)
4 ~ 7T max. 9 4 ~ 7T max. 9 4~ T max.9 4 ~ T max. 9
SCPH 2. FCD 40 SCPH 2 SCPH 2

3. Yoke of FC25 marked * can not be used for high pressure gas valves.

4. Bores indicated in the applicaable valve bore column show standard combinations. Actuators can be used for valve bores smaller than thosa

indicated in the table.

10




VALVE BODY ASSEMBLIES

Among various parts composing a valve, the valve body assembly is the most important portion, which is directly exposed to
various fluids, changing pressure and temperature conditions. Accordingly, in selecting a valve, due consideration is given to the
following factors.

PRESSURE-TEMPERATURE RATING

The maximum allowable pressures for each material of he valve body assembly at various service temperatures are shown in
Table 8.2 (See page 36.). The pressure rating of our cylinder valves is as shown in Table 3.1 below.

= Table 3.1 Pressure rating

11

UIS kgflem® 5, 10 16, 20 30, 40 63 = =
's';j;.'?:ﬁu;ﬂls_i {Class) | 125, 150 250, 300 400, 600 900 1500 2500 :
~IEC PN-bar 10, 16 25, 40 64, 100 {F = =

® Materials

Main materials of the valve body assembly are selected from those listed in Table 3.3. Various other materials are also available
far special specifications.

VALVE BODY

e Wall thicknesses of valve body are in accordance with ANSI| B16.34.

® As for fittings and piping connections, welding type is available as well as JIS and ANSI flanges, as standard products.

® As for face-to-face dimension, different standards are used according to pressure rating; bodies of class 300 and under are in
accordance with ANSI. and those of class 600 with |IEC Standard. For those of class 900 (JIS 63K} and over, our standard
dimensions are available.

E Fig. 3A Representative valve body types

Type - : Gate Hpe
:::__.'..:.; s : : - . E ; _ : s e
Fh
 configuration
| “\

~ Pressure rating 10 ~ 63 kgf/em® {~ class 2500}

5 ~ 63 kgf/fem® [~ class 900) 5 ~ 20 kgflem?® (~ class 300)

NS {ANSDH
~ Nominal bore 15 ~ 300 (1/2 ~ 12) 32 ~ 200 (1 1/4 ~ 8) 80 ~ 600 (3 ~ 24)
_mm {inch]
'Féatﬁras of e \Wide pressure-temperature range. | ® Valve body can also be used for e For large bores.
e Small size, light weight. 3-way diverter valves, e Small pressure loss of line fluid,

; f-;:.value budy' :
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NAKAKITA

BONNET

The following four types of bonnet configuration are normally used according to the application conditions including the kind
of fluid, temperature, etc.

® Standard type
This type is used when the fluid temperature is less than 300°C.

= Long type -
This type is used when the fluid temperature is 300" C and over, or when it is in the range of —50 C and over and below 0°C,

sO as to protect the gland packing.

® Extension type

This type is used when the fluid temperature is very low or cryogenic (—268°C and over, and below —50°C) such as liquid
oxygen, LNG and liquid helium. In this extension configuration, the gland packing is kept away from the valve body so as to
keep the packing’'s temperature at 0°C and over. This type prevent the valve stem from freezing due to the effects of low or
cryogenic temperature fluid,

m Bellows type
This type uses a double structure using bellows and gland packing for handling hazardous fluids such as radioactive, poisonous
and corrosive ones. This type prevents external leakage of the fluid,

® Table 3.2 Applicable temperature range of bonnet

Typa Standard materials r Application
e > Over 0°C and below 300°C (those marked * are to be used within the applicable
Standard type _: Cast steel, cast iron®, bronze temperature range).
Long type Cast steel 300°C and over, or —50°C and over and below 0°C.
Extension type Stainless steel (SUS pipe) i —268°C and over and below —50°C,
i I
Bellows type Cast steel For non-leak (nuclear power, etc.). When fluid contamination should be avoided.

= Fig. 3B Types of bonnet

Standard type Long type Bellows type Extension type

12



VALVE BODY ASSEMBLIES

MATERIALS

® Valve body assembly
The materials of valve body assembly such as body and bonnet are in accordance with the pressure-temperature ratings of JIS
and ANSI. In selecting materials, the following conditions are also taken into consideration:

® Applicable laws and regulations, and standards.

@ Corrosion resistance against the fluid to be handled.
® Flashing fluid, high velocity, high pressure drop jet.
When a reduced port valve or a valve of which size is smaller than that of the piping is used, flashing, high velocity, high pressure
drop jet, etc. are also taken into consideration.

m Table 3.3 Service temperature limits of materials

(CONTINUED)

G i et ot
= e _:1_ Mﬁtarmi rqgfk SEWIEE 1EH'!I}EI!'E‘EHTE rﬂngﬁi E} Al
nﬂﬂt@riﬂl < : 2 : . Ve = :: - o ngh pr'Eﬁum = :. ey R A‘;i]pﬁ-ﬂatjﬂﬂ .....
- Jlﬁ ST ASTM JIS t‘EIEEftE} 2 ﬂﬂ-'“:““““[ aﬂt 3_ AHE{ 1516‘341 -
..... “.......:- - ..-.... .- - s 125 - n = Esﬂ T
Grav Gaﬂ 'ﬂm e = EI:I Grade A 220 and urir:iErr'“1 Q"= 250 i
e AG36 : Low pressure
Nadtalar cast ;r-:-n = e FCP45 Gr. 65-45-12 6= 350 | 0 ~ 250 ~
- : S B B 584 — —196 =~ 235 | —196 and over — Sea water, cor-
::-'Bifif;_r'ii-&: t:"aﬁtlng e e - _ ] rosion resistance,
T T E{_Z B8 B 524 =198 ~ 225 1' —196 and over = lowy temper'a‘l:ure
ST : : 0~ 450 ! ] ) T [ i B GRS
5 E—‘aiﬁ_ = SEP”t_-_ImE A216-WCB AoB oo ndareid —b and aver | —29 ~ 425
e i — 10 —= 450
: 'Egrg&#ﬂ 52_5.“: = 425 and under * 1 —10 and over T
i e : _ S A sl b EEEE 5
= Cast | SCPH 11 A217-WC1 475 and ungertl| —Bandover | —29 ~455 | e
o e i ; : | 1 5
ﬁast or | Forged = AT82 F1 = = —29 ~ 455
Fg&d 5153431 e ; - e
forhigh | Cast SCRH21 | Az17-wee =g B 2lE —5and over | —29 ~ 693°? High
= T : : 1.25Cr-0.5Mo | temperature and
e ATE2-F11 — — —29 ~ B5O3* 2 high pressure
SDF‘HEE A217-WCS O=ab0E —5H and over —29 —~ EG3**
; 2.5Cr-1Mo
- A182-F22 - - —29 ~ 593*2
e '_SCF'H 61 | a217- c5 0~650 | —Bandover | —29 ~ 650%2
' = = 5.25Cr-0.56Mo
= A EE-FEa = : — —29 ~ 650**
sScs13 A351-CF8 1896 ~ 800 @ —196 and over | —29 ~ 800*?
e — e s . _ ' 18Cr-8Ni
- SUS 304 — —253 ~ 800 — 253 and over -
= _ ek ! = .ﬂu::. ------ = - o X
. 8CS14 | A351-CF8M 196 ~ 800 196 and over 29 ~ 800 e o VI ATOR
SUS 316 = _ 253 ~ 800 _253 and over L 2.5Mo resistance, high
e : : temperature and
SCS 16 A351-CF3M —196 ~ 450 —196 and over | —29 ~ 4565 high pressure,
T ST : e and low
SUS 216L = - _—EEB - 450 = = ETRE RS ELEE
SL‘_’S 19 A351-CF3 : -~ —196 ~ 425 —1896 and over —29 ~ 4735
| sussoaL - = = = |
PP A352-LCB —45 ~ 350 —45 and over = |
g ,
- SCPI 11 A352-LC1 —B0 ~ 350 — 60 and over L | 0.5Meo e
_: _E{iF'L E‘I A352-LC2 u-?ﬂ = 35[# . — 70 and ovear - | 2.5Ni temperature
= = Sepi 3l | A352-LC3 | 160-8350 @ —100andover = 3.5Ni
[Ftan‘tarks] The service temperature values shown in the table above are those when pressure is not taken into consideration. Determine the sarvice

temperature limits corresponding to the service pressure range according to the pressure-temperature rating of the applicable standard.

*1

*2  The upper limit must be 540°C for flange type valves.

= Materials for high temperature and high pressure use
Materials used for high temperature and high pressur applications contain elements such as Mo, Cr, Ni and V, each of which

shows excellent properties for high temperature services.

i3

Indicates the value acc{:rdmg to the pressure-temperature rating of JIS B 2201 flange type valve.




= Materials for low temperature use

]

NAKAKITA

Ordinary cast iron and carbon steel show a sudden drop in touchness (impact value) under below zero temperature, namely, low

temperature embrittlement.

® We select materials for low temperature use from those shown in Table 3.4, including cast steel for low temperature and high
pressure application, copper alloy and austenitic stainless steel

= Table 3.4 Demarkasion of the use of valve materials for low temperature service

(Extracted from the Ministry of International Trade and Industry Notice No. 350)

= = | | Lowest
JIs NO. Designation - Mark | Scope | service
- G 3201 | Carbon Stesl Forgings | SF
- G 5101 | Carbon Stee! Castings e | SC |l
G 5102 | Steel Castings far Welded Structure | SCW | All =[5
_ 3 b1b1 | Steel Castings for High Temperature | SCPH |‘
| and High Pressure Service = : :
- G 4051 jl Carbon Steel for Machine Structural | S-C,S-CK ;
s R S e e :
-G 3211 ' Quenched and Tempered Carbon and SFV |
| Low Alloy Steel Forgings for Pressure | | Al
-G 3212 = Quenched and Tempered Yacuum SFW
- dreated Carbon and Low Alloy Steel |
.+ Forgings for Pressure Vessels 75 |
- G 3454 | Carbon Steel Pipe for Pressure Service  STPG | All T
- G 3459 | Stainless Steel Pipes | SUSTP | Confined to 304HTP, 316HTP, 321HTP and 347HTP.
54105 | Chromium Molybodenum Steels . SCM All ==l
- G5121 | Stainless Steel Castings SCS Confined to type 1.
G 5162 | Steel Castinas for Low Temperature | SCPL . Confined to type 1.
- = and High Pressure Service : I — 45
H 3422 | Free Cutting Brass Rods and BsBMD |} , |
Tieada e BsBME | fConfined to type 2. |
G 5152 ]' Steel Castirigs for Low Temperature SCPL Confined to type 11.
~__ and High Prassure Service : — 60
G 65152 | Steel Castings for Low Temperature | SCPL Confined to type 21. 5
= and High Pressura Service =
H 3422  Free Cutting Brass Rods and Bars BsBMD i |
H 3423 | Brass Rods and Bars Suitable for BsBFD | [Confinedtotype 1. —clo
e Forging _ i BsSBFE
G 3460 Stes| Pi;je_s far .L_I;'.'FW Temperature L STPL Confined to type 2. a9
G 5152 | Steel Castings for Low Temperature SCPL . Confined to type 31. —100
e - and High Pressure Service :
G 3459 ~ Stainless Steel Pipes | SUSTP | Except 304HTP, 304LTP, 304TP, 316HTP, 316LTP, 316TP.
e e - ' 321HTP, and 347HTP.
G 5121 | Stainless Steel Castings SCS | Confined to types 13, 14, 16, 17, 18, 19 and 21.
H 4800 | Titanium Shests, Plates and Strip TP. TR |
H 4636  Titanium Pipes and Tubes for TP Ly,
H 4650  Titanium Rods and Bars —1986
H 5111 = Bronze Castings . BC | Confined to types 2, 3, 6 and 7.
H B202 | Aluminium Alloy Castings | AC: | Al
G 3214 | Forged Stainless Steel Flanges, | SUS | Except 304, 304L, 316 and 316L
- = | Fittings, Valves and Ports of Pressure | .
- o o Vassal for High-Termperature Service | '
H 3426 ;| Brass Ber ' | BsBD | :
e e BsBE }Canfmed to type 2.
G 3459 | Stainless Steel Pipes - SUSTP | Confined to 304TP and 316TP.
G 4304 | Hot Rolled Stainless Sheet and Plate | SUS | Confined to 304 and 316.
G 3214 Forged Stainless Steel Flanges, SUSF | Confined to 304 and 316.
- = | -Fittings, Valves and Ports of Pressure - =23
= | Vessel for High-Temperature Service |
G 4303 | Stainless Steel Bars : | SUS | Confined to 304 and 316.
G3459 | Stainless Steel Pipes SUS TP | Confined to 304LTP and 316LTP.
G 4304 = Hot Rolled Stainless Steal Sheet and SUS ! Confined to 304L and 316L
o Plate : !
G 4303 . Stainless Steel Bars | SUS | Confined to 304L and 316L
G 3214 Farged Stainless Steel Flanges, . SUS F | Confined to 304L and 316L —268
= Fittings, Valves and Parts of Pressure |
..... 2 Vessel| for High-Temperature Service |
H 3426 | Brass Rods and Bars BsBD | ;
e Tk e - RsRE i}C:jnfmed to type 1.

[Remarks] 1.

the temperature in the
shown in the table,

When the material is used in gas facilities or consumption facilities and
lowest service temperature column of the table above,

the normal service temperature
the material can e one superior in quality to those

is below 0° C and higher than

2. The materials shown in the table are those extracted from the notice, which are mainly used by NAKAKITA.

® Miscellaneous

It is possible to give rubber lining or coating on the interior of the valve body assembly so as to prevent corrosion due ta corro-

sive fluid or seawater.

14
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VALVES

VALVE PLUG

VALVE BODY ASSEMBLIES

We produce various types of plug to meet all of your specifications. The details are shown in Fig. 3C and Table 3.5.

® Fig. 3C Representative plug tvpes

Direct plug type

Standard ii;fpg " | | Nanretu_rn:type _ Balance type

s e e wame TR — e

(CONTINUED)

Reverse plug type /

Ecn‘t touch type

e ama s T TS VY R LT e rrrr i — : ol : SRS ey ey e yep——

u Table 3.5 Plug types and applications

Application

Durem plug tﬂ:-a

the channef

Ffeu&rse piu.g wpe

ThE plug and seat fEEE are provided on the upper side in the valve body. The ualve steMm Mmoves dnwnward to shut

The plug and seat face are prwlded on the lower side in the valve body. The valve stem moves upward to shut the
channel,

Th reE.—Waf'.f type

i

Eaiance wpe

The plug is used in combination with a valve body having three-way channels for diverting the direction of fluid
flow ar joining flows.

The plug has a balance type construction in order to reducs unhélanced thrust generated on the plug. Suited to large

bore and high pressure drop applications.

Fi!'ut_'wnue :

A pilot valve is pr:::wdad inside the main valve plug. Opening or shutting of the pilot valve is effected with a relatwe-
ly small operating force, and the main plug is opened or shut by means of the fluid pressure. Suited to high pressure
drop applications.

Nan r_‘tf%;turn tvpe

The plug of a direct plug type valve has a lift-check construction. The plug automatically shuts when the secondary
side pressure exceeds the prlmary one.

Soft rouch

Ma‘ﬁl touch The plug is made of metal. Its touch face, which contacts the seat, is treated by surface hardemng, etc., to increase
: its durability. E
Elastic material such as synthetic rubber and PTFE is used as a seal betwsen the plug and the seat. Bubble-tight

sealing can be effected by a small operating force.




e

NAKAKITA

VALVE FLOW COEFFICIENT (Cy) CALCULATION

= Valve flow coefficient “‘Cy'"

Cv is a flow coefficient of a valve. This coefficient indicates the flow rate in USgal/min of fresh water through the valve at the
differential pressure of 1 psi at 15.6 C (60" F).

Cv values of [NAKAKITA] standard cylinder valves are as shown in Table 3.6 below. Valves of large sizes exceeding nominal
bore of 150mm (6 inch) can be made to order.

® Table 3.6 Cy values of cylinder valves

. . 15 20 25 32 40 50 65 80 | 100 | 125 | 150

Nominal bore mm (inch) | (172) (3/4) | (1) ‘ (11/4) | (11/2) (2) (2 1/2) (3) (4) (5] ‘ (6}
. S 1S = i | B s ’ | —

Cy valtie 4 7.5 10 | 22 2% 43 85 | 102 | 190 345 460

® Cy Formulas

NAKAKITA’s Cv formulas are based on the generally accepted formulas (see the table below) of FCI (Fluid Control Institute),
unless otherwise specified.

= Table 3.7 Cyv Formulas

Fluids Pressure Condition Cv Formulas | Legend
Incompressible cv= 117V G g
Fluids i x= JAp V  : Max. Fiow Rate m* /h
(Incompressible Fluids)
W  :Max. Flow Rate ka/h
‘ (Stearmn, Vapours)
(1) Wherep, > 0.5p, e Q. \/13- (t +273) ! Q : Max. Flow Rate [Air-Gases)*? m?/h
(or Ap < 0.5p, ) 289 \/ Ap lp, +p,) (at 760mmHg abs. 15.6°C)
Air - Gases : —— p; lnlet Pressure kgf/cm®abs
p, : Outlet Pressure kgf/cm®abs
(2) Where p , < 0.5p, Co = El_\/’ﬁ, (t + 273) ‘ Ap : Differential Pressure kaf /em?
(or Ap = 0.5p, ) 250 - p, (Pressure drop=p, — p.)
| G  :Specific Gravity (Water = 1)
G, : Specific Gravity (Air= 1)
%mam (1) Where p, > 0.5p, e W K :{ - Eluids Temgera;ure 2 0
| s T : Lorrection Coefficient to Superheat
| or 4p < 0.5p1) i \/Tﬂp b *p,) K =1+ 0.0013 x deq.C of Superheat.
AT e dles S, pu V, : Specific Volume of p, em? /g
V, : Specific Volume of p, em? /g
(2) Where p, < 0.5p, o W i V; : Specific Volume of (p, x 0.5) em? /g
(or Ap > 0.5p,) = A T n,
(1) Where p; > 0.5p, o ... V, +V,
(or Ap < 0.5p, Y 3210 Ap
Vapours
(2) Where p, < 0.5p, o i V, +V,
lor Ap = 0.5p,) ¥~ 856 D,
|

When the viscosity is 20 ¢St and under, the formula can be used without considering the viscosity correction.

*2 The flow rate of gases Q m*/h is expressed at ‘"Standard Conditions”, or pressure of 14.7 psia (= 760mmHg = 1 atm.) and temperature of
60°F (15.8°C). If the flow rate at “Normal State’’ or pressure of 1 atm (= 760mmHg) and temperature of 0°C is denoted by Nm*/h, we get
Q=1.057 x N.

16
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SONEMP-  VALVE BODY ASSEMBLIES

VALVES (CONTINUED)

BOLTS AND NUTS

The standard materials of bolts and nuts of the valve body assembly are as shown in Table 3.8,

m Table 3.8 Standard materials of bolts and nuts (nom of materials: JIS)

i
Valve body material . Temperature °C Boit Nut
FC - FCD - meehanite '
BC
SCPH2 (WCB) : S45C
s | S45C
S25C - S45C a or SNB7
!
SCP11 (WC1) - F1 |
SCPH21 (WC8) - F11 : | ASTM
: ! SME 16
SCPH32 {W(C8) - F22 . ; A194 Gr 4
SCPH61 (C5! - F5a : Within
w spacified |
SCS12 (CFB) - 13A : values |
SCS14 (CF8M) - 14A . & o
: ; SUS 304-D*! SIS 304
L materials of the above,
SCS186, etc. o |
SCPL1 [LCB)
SCPL11 (LCT) - LF1 _ i
SCPL21 {LC2)- LFZ : | SUS 304-D*! SUS 304
SCPL3Y [(LC3) - LE3
BC

*1 Cold drawn pieces are treated by antiseizing and strain hardening.

As for bolts and nuts for special valves such as those used for nuclear power, to which special requirements are applicable, the
requirements in question are satisfied.

GASKETS

As for gaskets, when the rating is 16 kgf/cm?® and under, joint sheet (standard product of JIS B 2404 ) is used. When the rating is
20kg/em® and over, or when strict sealing is required, spiral gasket (standard product of JIS B 2404) is used. Spiral gasket
exhibits excellent performance under pressure and heat cycle conditions. It can be widely used for services ranging from cryo-
genic temperature to high temperature or from high pressure to vacuum by combining a form suited to the service with various
hoop and filter materials.

For valves of nuclear power use, gaskets with restricted contents of harmful element ions (like Cl™ ) are used.

= Table 3.9 Standard selection of gaskets O : Applicable item
l Spiral gasket
Application | Joint seat F ; ;
| | Ashestos 5 PTFE . Flexible graphite
General | C O O 0
High temperature and high pressure ' O
| |
Low temperature 5 0 @ |
: _ = —— I ;
trict sealing | - |




GLAND PACKING

m Gland packing should be resistant to secular distortion and heat cycle so s to possess stable properties of low friction and
sealing over a long period. Otherwise, the performance of cylinder valves can not be maintained, Positive sealing effect of this
important gland packing is secured by selecting the most stable one on the basis of our past results extending over many
years, according to the controlled fluid (properties, temperature and pressure).,

m Selection of gland packing is basically made in accordance with Table 3.10.
Optimal pieces are selected for ordinary gases, liquids and steam, respectively, except for special chemicals. As for special
service conditions, the requirements can be adequately met by altering combination of flexible graphite (like Glafoil packing),

elc.

® Table 3.10 Selection of gland packing

s : Maximum : Mammum
~ Type packing Application Main fluids service pressure service temperature
kafifem®g S
iy Steamn, drain, feedwater, oil, gas 100 400
e Far general purpose - e
=B Water, solvent, acid, alkalj 100 200
= i _ : |
T -or high I : :
& g;sshd?e Sl Steam, drain, fesdwater. il gas 250 550
D For low temperature LNG, LPG, LH, 100 200
: _-.E Water, gas, oil 70 100 (150)
- e “0' ring type s o - -
_ F o ! MNaphtha, light oil, and the like 70 100 (150)
[Remarks] 1. Pressure and temperature shown in the table do not show comhbination conditions.
2, Temperature in { ) indicates that of fluorine rubber.
3. The table is not applicable to those for nuclear power use.
® Fig. 3D Gland packing types and arrangements (Representative cases)
A B C D E F
g 0 o
o d
Ve

=~ Typas of packing— (1) @ :
| ; -Heat resistance antifriction s mixed into white asbestos and molded. [ts surface is double-jacketed with I"ﬂl::ne't- :

a binder.

(2) @ ‘wire-reinforced asbestos yvarn, and then it is heat-treated.

I

(3} .White ashestos yarn impregnated with PTFEFE powder and special lubricant.

{4) ﬁ : \=shape molded PTFE,

1

The care of blue asbestos is covered in a bag wofen from white asbestos yarn, and fine graphite powder is'umﬂ_-ag

18
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CYLINDER
VALVES

OUTLINE

ACTUATORS

high reliability under any environmental conditions.
We are constantly striving to further the quality of our cylinder valve; our efforts can be seen in our early acquisition of each
classification society’s certificate for various environmental tests by conducting demonstration tests.

generate an actuating force proportional to its effective area.
This output should overcome the compression force of the springs, the valve stem thrust generated on the plug, and the
sliding resistance of the gland under the actual service conditions.

TYPES OF ACTUATOR

Actuators are classified according to action types as shown in the table below.

® Table 4.1 Classification of actuators

The actuator is for opening or shutting the valve plug of the cylinder valve. It is required to exhibit high performance and

The actuator consists of a piston, a cylinder a cover, a yoke, a piston stem, springs, ‘O" rings, etc.
As for the output of the actuator, the operating pressure supplied from a compressor, etc. is guided into the cylinder to

Type

Direction action type

Double action type

19

Reverse action type

: Representative type
Explanation diations
The piston stems moves towards the valve when the operating pressure is increased. g.lﬁ DB. DG. DH.
. _ i RA. RB. RG. RH.
The piston stem moves toward the actuator when the operating pressure is increased. RI.
Cylinder chambers are provided for both direct and reverse actions, and the piston WA. WB. WG. WH,
stem is reciprocated by the off-balance of the thrusts of both actions. WI.

= Fig. 4A Classification of Actuators

LJ
Direct action type Reverse action type

Double action type
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NAKAKITA

SELECTION OF ACTUATOR

m Selection of size

The size of the actuator for the valve body assembly type is selected according to he fluid pressure, the operating pressure, etc.
to be specified in your specification sheet of each cylinder valve (see page 38).

m Selection of action type

® |In selecting the type of the actuator, the operation type of the cylinder valve is determined first by the characteristics of the

plant. Then, an appropriate type of actuator is selected according to the plug type, direct plug type or reverse plug type. See
Table 4.2 below.

® Table 4.2 Valve operation types

]

Valve operation | Plug type | Actuator type Remarks
| Direct plug Direct action type
Airless-open - = . . )
Reverse plug Reverse action type | Special case
’ Direct plug Reverse action type
Airless-shut — - i
Reverse plug Direct action type

® The valve operation type is determined on the safer side according to the plant characteristics, so as to avoid interference
with the process when the operating pressure source is lost.
® |n the case of the double action type actuator, as it has no springs, the valve can not be kept in the fully opened or shut

position when the operating pressure source is lost. A lock valve or auxiliary air tank should be provided to suit the charac-
teristics of the plant.

HANDWHEEL

This device can be operated by hand when the diverter solenoid valve or the operating pressure system fails. The valve can be
fully shut by turning the hand wheel clockwise.

Handwheel types are as shown in Fig. 4B.

® Fig. 4B Types of handwheel

For direct action type For reverse action type For double action type

20
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ACTUATORS

TYPICAL APPLICATIONS

:;'.:.-3.._.95;,1-_ggjltgn?;id:%.ralv'e (normally closed valve)

Direct plug,
dirset action type
cylinder valve

= The dravﬁiﬁg--ﬁhé}m the
cvlinder valve actuator

with its operating pres- M Y\ il

sure removed. The sole- Q-0
- noid valve is not energ- 1
Eede - T

%

3-port sq!é:a;'h_:jid- valve {normally closed valve)

Direct plug,
reverse action type
cylinder valve

The drawing shows the %

actuator with its operat-
ing pressure removed. N!\ oA
The solencid valve is }
not energized.
P
-
———
s VI s \1
.@J j
_-“I__R

5-port solenoid valve (basic type)

Double action
cylinder valve

A S port solenoid valve {

is used when operating - oy
~ pressure is supplied Mf \II
~ alternately from above .;:51’ e
- and below the cylinder o

valve actuator to oper- 4 }

ate the valve.

N

(CONTINUED)

3-port solenoid valve (normally open type)

The drawing shows the
cylinder valve actuator
with its operating pres-
sure applied to. The
solenoid wvalve i35 not
energized,

Direct piug, -
direct action type
cylinder valve

3-port solenoid valve {margingtfp'e] ==

When the oil pump is
staried up, a merging
tvpe solenoid valve is
used to set the travel of
the pressure regulating
valve at a certain level
50 as to prevent rapid
rise in pressure and
pulsation. :

Oil pump
discharge pressure
_reguiating valve

5-port solenoid valve (self-hold type)

® The drawing indicates
a combination of a
self-hold type (dual
solenoid) solenoid
valve and a double
action type cylinder
valve.

® This arrangement is
used to prevent auto-
matic resetting of the
solenoid valve in case

- of powar failure.

_ Double action type
~cylinder valye

3 .
L




AIR CONSUMPTION AND ACTUATING TIME

N

NAKAKITA

For calculating the air consumption and actuating time of the actuator, the following simple formulas are normally used. Under
the actual service conditions, however, it is necessary to consider factors such as the volume of the operating pressure piping,
efficiency of the orifice, pressure loss in the piping, leak loss from connections, fluctuating load conditions during operation.

= Calculation of air consumption

_(L-A+V) (pt1)

= 1000

= Calculation of actuating time

® Time required for producing full air pressure is given by the
formula,
Tnf=1.285Thn
T, is calculated using the formula,

Vo
= E91) 29
Tn = 5217 .S

Where Vo = (L-A +V)

e Time required for discharging air pressure in the cylinder to
atmosphere.

To=T1 + T2
_+ 2K [, _ Py = !
Ta=Tn 07 1 1890, ) 2x —1
K—1
T5 =086 20 ) 5

PH

® Fig. 4C Pressure-Time curve for air charging

Legend
Q : Air consumption N¢/activation
L - Travel cm
A :Cylinder effective area cm’
\/ : Dead space in cylinder cm’?
o] : Operating pressure kgf/em®ag
Legend

Tnf :Pressure charging time sec
Tn : Time required when charging is made

at a constant velocity *! sec
Vo : Cylinder capacity ¢
K : Ratio of specific heat (air: 1.40)
S : Orifice area mm?
T, :Pressure discharging time SEC
T, :Time required by the full pressure

for reaching down to 0.922kgf/cm®g  sec
T, :Time required by pressure of 0.922

kgf/ecm? g for reaching down to the

atmospheric pressure S8C
P Full charged pressure kgf/cm® abs.
pg : Atmospheric pressure kgf/cm® abs.
*1 Time required at the velocity when critical velocity condi-

tion is assumed to be continuing.

= Fig. 4D Pressure-Time curve in cylinder for air releasing

o

o

=

a & Tnf=1.285Tn

£ =2 T Charing completed

i n

e pHr— ———————————

= |

g

o Subsonic velocity range
{kgf/em® abs.)

Critical line
0.528PHf — — — —— 1
: Sonic velocity range

(Atmospheric

pressure) PO

0 Time (sec.)

g
é o Tn =T! +T1 -
>
> L T ete— T. — =|Releasing
£ ! : completed
» PHe——————————— 1 ————— =
-
?;-"i ‘
i
ﬂ-z Sonic
lkgf /em?® abs.)| velocity
range
Actual
characteristic
18P e R T S ubsonic
(Atmospheric p Tn b8 = velocity
pressurel POl " 72 %—— P [range

“Time (sec.)

exponential

Extension of
/the

function curve
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““‘“"“‘ DIVENSIONS & WEIGHT

VALVE BODY ASSEMBLY

® The dimensions and weight of each valve body assembly are as shown in the table below,

The table indicates those of which nominal bore is from 15 to 150mm, pressure rating JIS 20kgf/cm” and undér, and class
300 and under,

® Nominal bore 25mm (1 inch) and under

E = = i E ® Forged steel valve body

o

..........

= ng1ml ;,,;.;E fin {lﬂﬁ:ﬂ ...... - 15 (1/2) | 20 (3/4) 25 (1) 16 (1/2) 20 (3/4)

25”11}'

----- = .;;;jf;;; W kgt 16 - 20 16 - 20
e Iﬂrgs_gl.. = 300 300
- i e 165 T T
----- | = 43 104 I

.....

: 'ﬂva'r"ﬁlél__'ﬁiia =

Emndard T et e e .
Flanga {'?Pﬂ‘ 155 15.5
G WEH “"'FE.: :':. 3 14.5 14.5 gt 7 2! 9

171 83 83 | 83
— - =
~ [Heightmm | H 227 208 e 2| = e TR

| "H&lght mm B, = 171 171
R 17 8 10 11 5
hnnnat : ﬂg*ght kg- - S = - i

tongtype | Etan Et :

e R 16 117 7 — — —
bonnet | weight kg B vpa - —- it R e
B e _:;_;:_;__ Waid wpa i 15 15 15 | = e =

® Nominal bore crf frum 32 to 15{}mm [‘1}{1 to 6 inch)

- Cas‘l: E‘I:E-BI*.'EEUE body

nmwmna! - - 14

...........

...................

e

'::..:;i'hlnmmalﬁnfémm imnh} = = 35(11/4l|d00 1/2)| 502 |65 [21;2} an {3} 100 (4) | 125(5) | 150 (6)

.........

...... : e e - Jl-s: kgf’.‘m X | | 16 Eﬂ
- = BT = 300 |
..... = = L 216 229 267 292 i vEEE 444

= = _ 53 53 64 /e S OO R IR L 0g LS 132 153

’Haigl?.'i" mm:-_ P H- 135 190 195 215 R I 300 320

= :
Wﬂﬂj =t = oo 1 Flanetype. 22 23.5 28.5 38.5 50.5 80 106 139
::_'Z" b A —

f

_ = Weldyps 20 19 5 24 5 33.5 42.5 67 89 116
- Hegbrww F HE | 270 275 280 300 315 370 | 390 410
Ve | Flangetype 25 27 1 T 4 4
~ bonnet | weight kg innge Gjpe o o S ST e 8 109 113

. [ weldpe SEE 27 355 | 44 71 92 120

(*} Face to-face dimensions shown in the table above are those of standard products. For those of individual orders, please refer to the dimensions
indicated on the drawing for approval. When the same face-to-face dimension as that of a valve already delivered is required, please inform us
the relevant serial number of the valve.

We also manufacture valves which has fact to face dimensions in accordance with |EC Standards in addition to dimensions listed as above.




NAKAKITA
ACTUATOR
® The dimensions and weight of each actuator are as shown in the table below.
The table indicates those of which cylinder nominal size is from 100 to 400.

= Direct action type

Applicable nominal 15 ~25 32 ~ 80 100 ~ 150

bore mm (inch) (1/2 ~ 1) (1 1/4 ~ 3) (4 ~ 6)

Type Type DG Type DA Type DH Type DB - Type DI

pgdiiio

Dimensional drawing

Cylinder nominal size | 100 | 120 | 140 | 160 160 200 240 120 160 200 200 240 280 160 200 240
Actuator outer t
Sentater &5 i | 150 | 180 | 190 | 220 | 230 280 320 180 230 280 280 320 360 230 280 320
: | i " &
E H mm 277 375 | 445 | 445 | 369 | 375 | 375 | 520 | 520 525 | 457 | 457 | 457
- z
3 SS  Weight kg | 11 ‘ 13 | 15 21| 37 61 77 | 23 | 33 | 50 | 68 85 | 100 | 39 | 56 | €6
o | o | [ |
2l | Wy, mm 355 525 | 615 | 615 | 500 | 500 | 510 | 715 | 715 | 715 | 630 | 630 | 640
E | B 258 . . i
]
X ‘E oA mm 140 200 250 280 160 200 250 250 280 315 200 250 280
iy |
Weight kg @ 12 } 14 16 22 42 67 85 27 28 56 74 93 109 44 Y 74
|
= Reverse action type
Applicable nominal 15 ~ 25 32 ~ 80 100 ~ 150
bore mm (inch) (1/2 ~ 1) (11/4 ~ 3) (4 ~ B)
Type Type RG Type RA Type RH Type RB Type RI
nftedrmtil %ﬁf S AT | nzzg"w %‘“ﬁ
E 1L E | T $“ I
EL;I_|_._ | |r I f | i "T | .
. 1, ki |
Dimensional drawing T ' Hs; —— Mo Ha H,
-Em L | y
: ﬂ*ﬂ il o
Cylinder nominal size = 120 140 160 160 | 200 | 240 | 280 160 200 240 | 280 | 340 | 400 240
Actuator outer | '
disvietie &) s | 180 190 220 | 230 | 280 | 320 | 360 230 280 320 | 360 | 415 | 480 320
o :
g H mm 285 475 | 545 | 565 | 590 520 560 635 | 655 | 655 | 690 675
- | >
- |28 Weight kg | 14.5 | 16.5 ‘ 21.5 | 50 | 69 | 93 | 116 46 68 104 | 126 | 177 | 251 91
D : = | | |
% = i {
.E . H, mm 370 573 | 638 | 658 | 683 623 663 940 | 960 | 960 | 995 980
= =
-] |- - i
T :g . A mm 140 280 | 315 315| 355 280 315 400 400
E - —
Weight kg 16 18 23 | o0 | 83 | 107 | 130 56 | 79 120 | 142 | 193 | 267 107
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SPECIAL APPLICATIONS

CYLINDER VALVES FOR LOW TEMPERATURE
AND CRYOGENIC TEMPERATURE USES

Today, in low temperature and cryogenic temperature plants,
a variety of practical plants are being developed and extended
rapidly, on the basis of test plants of cryogenic temperature
ranges, and technical innovations in the fields of cold heat and
low tem perature technologies are rapidly advancing.

To meet th new needs in the fields of low temperature and
cryogenic temperature technologies, we have introduced a
series of new facilities including clean room and jet cleaning
device. We also have been extending the range of certifications
by type given to us by the Ministor of International Trade and
Industry pursuant to the High Pressure Gas Control Act, and
conducting various demonstrations in the cryogenic tempera-
ture ranges. We have already delivered many valves.

Just to show a part of our actual results, we have delivered
cylinder valves, control valves, butterfly valves, etc., to the
following plant facilities and devices.

® Examples of deliveries Working temp.

1. Cylinder valves for LPG facilities. . . . ... ........ —4B6°C
2. LNG facilities and LNGecarriers . . . . ... .. ... ... —-162°C
3. Large capacity oxygen production unit
e R e T, W m i —194°C
BT ST e e e v R B e i e —-183°C
TG T e e L T I R e —186°C
A IHEPOREY . oo s se R e e e 4 —-196 C
4. Hydrogen purifier and helium liguifier
Liquid hydrogen, gas hydrogen . . . ... ... ... —253°C
BB o G i aa s et aa S a e & —268°C
5. National Space Development Agency:
Rocket fuel valves
BN o e e il e A —183°C
EICRREITETCOMBE | & . e s ok boe atces 6% 2o mimn o =196"C
Liguid hydrogen —253°C

6. Power Reactor and Nuclear Fuel Develﬂpment CGFI:]DI’ETIGH
Krypton recovery facilities 5
R IR, e e e R e —~196"C
T 2 R eI TR,
7. Nuclear fusion experiment device
Liguid helium . . . . O PR« -
8. Tokyo University, Space Flesean:h Instltute
Rocket fuel valves
AT ONVEIE. & it Doailbinieeetn wiielaE ihe anena
9. Cryogenic temperature
functional test device ¥
Gas nitrogen . . ... ... —196 C
Gas helium i

A Cryogenic temperature
testing device

A Testing devices in clean room

AButterfly walve ARocket fuel valve

AValve with extension
type bonnet

A Cryogenic temperature leak test (bubble test)




CYLINDER VALVES FOR
NUCLEAR POWER PLANTS

To cope with the present energy situation, it is now urgently
required to construct or expand nuclear power plants, We have
delivered numerous valves to each power plant as shown below,
We are constantly striving to improve the guality of our
products by conducting researches and experiments, on the
basis of these past performan

=]
3l
D
[ T

® Actual results of delivery

With deliveries to No.1 Machine of Tokai Nuclear Power Plant, nuclear
ship the "Mutsu”, and No.1 Machine of Mihama MNuclear Powyer Plant
of Kansai Electric Power Co., Ltd. as the start, we have delivered valves
to each power plant in Japan as shown above. We have also delivered
valves for fast breeder reactor (FBR), advanced thermal reactor (ATR),
and spent fuel reprocessing plant. To assure safety of nuclear power
plant, valves for nuclear power plant require sophisticated quality
control and quality assurance. To meet these requiremeants, we have
established a quality assurance manual and have been exercising ade-
guate guality control all over the production processes, from receiving
orders, through designing, accepting materials, manufacturing, inspect-
ing, and up to delivering the products. We have also bheen conducting
various demonstrations on strength and durability, including earth-
gquake resistance, of valves, so as to supply products of high reliability.

Main requirements
e Standards;
Motification No.501 of the Ministry of International Trade and
Industry, "' Technical Standards for Construction and the Like'".
Ordinance No.B1 of the Ministry of International Trade and Industry,
""Technical Standards for Welding of Electric Structures"’,
ASME SECTION Il and other relevant standards.
¢ QA system:
Establishment of quality assurance manual and its application,
¢ Quakifications:
Certification of welding [welder, welding procedure specifications]
Certification of non-destructive tests [NDE personnel, NDE manual]
® Design:
| Document] Documentation manual, manufacturingplan, strength
calculation sheet,
[Construction] Leakage prewention, exclusion of foreign matter, and
2dsy maintenance,

[ Strength] Demonstrations such as earthqguake resistance test,
durability test, and measurement of natural fre-
quency.

[Function] Operating test under excessive conditions of emerg-
ency.

e Materials:
Check of mill sheet of materials of pressure containing part, non-
destructive tests (UT, RT, MT and PT), fracture toughness test, Mo
check of austenitic stainless steel ferrite check of welded portion of
the same,

¢ Manufacturing processes:
Production process control chiart (FS), ad control of specifications by
means of traveller,

®» Tests and inspections:
Acceptance inspection, non-destructive test, in-process inspection,
and test on completion.

# Records:
Maintenance of QA/QC records.

ABellows seal valve

AScene of demonstration test

¥

NAKAKITA
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SPECIAL APPLICATIONS

GATE TYPE CYLINDER VALVE

This cylinder valve forms a straight type channel between the
valve inlet and outlet when the valve is fully opened. Accord-
ingly, the pressure loss is small when the valve is fully open.
The valve seat is set almost perpendicular to the direction of
fluid flow, and the disk is arranged to move upward or down-
ward perpendicular to the fluid flow direction. This arrange-
ment enhances the disk's sealing effect due to the fluid pres-
sure exerted on the disk when the valve is shut. Further, as the
disk slides upward or downward over the seat face, the valve is
suited to high pressure or large bore applications.

== 5 "__ll'

(CONTINUED)

T& T PT
¥
IEPL7 PT
H !
5 =
o
% . .
| = ® Table of dimensions —cy
E : JIS 10K = Weld | Without | With | Operating
:: Nomins borg flangetype  type handwheel | handwheel | press. port
d
L. L H H PT
mm inch ) ’ g
: , 80 3 191 283 805 1,130 PT3/8
= = 100 4 217 305 905 1,255 | PT3/8
L] i 125 5 246 381 1,040 | 1,400 PT3/8
\ i 150 6 269 | 403 1,216 | 1,660 | PT3/8
B ﬁ; 200 8 278 419 1,445 2,000 PT3/8
250 10 316 457 1,620 2,250 PT3/8
Lz s S 300 12 424 502 1,850 2,550 PT3/8
350 14 462 572 2,000 2,850 PT3/8
400 16 522 610 2,300 3,260 PT3/4
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CYLINDER VALVE FOR INSULATOR &
HOT LINE WASHING DEVICE

The insulator and hot line washing device is used for washing

insulators and hot lines at power stations and substations in

salt damage, smoke damage or dust damage districts. This

cylinder valve was developed by NAKAKITA specially for

washing application, and we have many actual results of

delivery.

The features of the valve are as follows:

® \With the use of a balance type plug, the plug can be shut by
its own line pressure.

® As the operating fluid is the line fluid, no other operating

pressure is required.

The opening/shutting action time can be adjusted.

® The construction allows easy maintenance.

EMERGENCY SHUT-OFF VALVE
(BALL VALVE)

This cylinder valve is used for emergency shut-off device
specified by the General High Pressure Gas Safety Code.

A unigue mechanism (utility model) is used in the valve stem,
This safety mechanism discharges the operating air pressure in
emergency, and once the plug is operating, the valve will not
open even if the operating air pressure is restored.

This valve has such an arrangement that when the ambient

temperature rises rapidly due to fire accident, etc., a fuse plug
amounted in the actuator will melt down to release the air
pressure from the actuator and automatically shut the valve,
When the controlled fluid is at an cryogenic temperature, such
as liquid oxygen and liquid nitrogen, an extension type bonnet
is used.

Operating press, port

1)

® Table of dimensions (JIS 20K flange type)

1A

Nominal | : ' =
bore A B E F el S G H
mm (inch} : : e ;
20( 3/4)| 215 62 35 70 105 50 363
25 (1 li 218 62 35 70 105 50 363
40 (1 1/4)| 245 62 35 85 120 75 408
50(2 )| 320 98 50 100 150 80 506
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SPECIAL APPLIGATIONS

(CONTINUED)

CYLINDER VALVE WITH OIL CHAMBER

A speed control valve is used for adjusting the actuating speed
of a cylinder valve. When the operating fluid is compressible,
the actuation of the valve may become unstable under some
operating conditions. An oil chamber is used to eliminate this
unstability. Hydraulic operating fluid is sealed in the oil cham-
ber, and the oil chamber is used normally in combination with
a speed control valve. Structural arrangement prevents the
operating fluid from mixing with the hydraulic operating fluid.
Replacing the operating fluid with an incompressible fluid
makes it possible to make fine adjustment of the actuating
speed, and to give the valve plug a flow characteristic. It also
gives a sufficient buffer against water hammering which is
generated when the valve is actuated.

The hydraulic operating fluid should be one of excellent
corrosion resistance and defoaming, which has a low pour
point and contains an antioxidant.

® |nstallation instructions

® As for the installation position of the cylinder valve with oil
chamber, set it upright as shown in the photograph.

® \When installing the valve, remove the red-coated plug fitted
on the cylinder cover so as to remove air from the actuator.

® For replenishing hydraulic operating fluid in the oil cham-
ber, make sure the operating pressure is not loaded. Then,

disconnect the joint of the air line, and while checking the’

oil level with the rod gauge provided, fill the fluid up to the
green |ine on the gauge.

Solenpid vé lve

Be——— Power source

Operating air pressure

- e
Eiad o *

I

Hydraulic working fluid—_

— | Oil chamber

Speed adjustment ean be
made when operating
Pressure is applii&d to

E{; Spead é.u.n'tlml'va'l;_eg =

<! Single action type
|actuator

Cylinder valve

Sﬂl-enq}}:i valve

e —= “==~Powertolrea = - =

==, =

Operating air pressure

= I : bl

Hydraulic working ﬂﬂid“-a-“_--. Ol ::hamber
: T e s
Speed adjustmentcanbe e
macde Whjﬂﬁ operating L ‘}@ Speed control valve
pressure is released : A

Single action type
lapmator = =

——

A

Operating air pressure i
e ettt },,.-—-ﬁ#m}

Hydraulic working fluid 4

=| Oil chamber

Two speed control valves
are connected in series

Speed adjustment can be
made both when operating
pressure s applied to and
released

“~"| Single action type
Actuator. S

A A

L
Vv

Gviindér valve =




EMERGENCY SHUT-OFF VALVE

This emergency shut-off valve is provided with a handwheel|
and springs for operation on the top of the valve, and an
actuator of a unique mechanism (utility model pending) in
the center of the yoke.

Emergency shut-off valves are required to have high reli-
ability, such as correct actuation, rapid response and
positive shutoff.

This valve uses roller bearings in its resetting mechanism to
reduce frictional resistance and ensure ease in actuation,
The valve is also provided with a buffer device which
absorbs shock at the time of valve shut, and a handwheel
automatic resetting mechanism which prevents inadvertent
operation of the valve,

This valve is mainly used in shut-off devices for steam, fuel
oil, gas, etc., and the vale body is available in globe type
and angle type to suit the application.

OPEN i
| ﬁ
|
i.
: Operating press. port
H; H
,= ; PT 1/4
JileTe
o
o
7 |
i %
1
_L) | .
't / _
!
i; U
. L "{'

NAKAKITA

= Table of dimensions (valve body material (JIS): SCPH)

‘ it
L T
32(11/4) | 280 216 53 485 555
. 40011720 | 280 229 53 485 560
. s0@2 ) | 280 | 267 64 660 683
. 85(21/2) 280 292 78 675 700
. 803 ) 280 318 90 680 708
100 (4 ) 280 356 110 700 740

125P{_§__ ] _.?BD | 400 132 ! 730 780 |
150 (6 ) 280 444 153 | 750 850
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SPECIAL APPLICATIONS

(CONTINUED)

3-WAY CYLINDER VALVE

m Specifications (nom of materials: JIS)

Standard type bonnet, 3-way valve
of casting

3 5K, 10K or ANSI 125
32~100 (1%~4)
0~220°C (32~428"F)

e Valve body assembly
FC20, BC3, SCPH2, SC513,
SCS14 (JIS)

® [rim
SUS304, SUS316 ar SCS513,
~ SUs14 [_JIS__}I
® Packing
“0" ring
(fluorine rubber of NER)

® Gasket
Asbestos, etc,

Valve bady assembl*,r type

Pressure ratmg

Nominal bore mm tinch)

Service temperature range

Standard materials

Service fluid Fuel oil, etc.

Operating pressure kaffem?q | B~7
® Dimensional drawing
This cylinder valve is mainly used for switching '
marine engine fuel oils (fuel oil A and fuel oil C). We -
have many actual results of delivery of this valve. i ._w? il
Y ] 2 % y ‘_&—]‘5
Switching between heavy oil A and heavy oil C is made _ |J1. L
by remote control according to a predetermined ' :
switching program. ' | e
This valve is used for splitting and return switching,
as well as the above-mentioned fuel switching. Ho
As for the bottom side connection, bend type and }
straight type are available. :
==
L__ ...... L . hlj : _-_.___...._d_-._-l__i_?f;'.;' i
(Bend type) (Straight type)
= Table of dimensions and waight
""" mnmim!hm mm(inch) | 32(11/4)  40(1%/2) | s50(2) | 65(21/2) 80 | 100(4)
'p'm' a t LIS kgffem? 5 10 5 10| 5 10 5 10 5 10 B [0
lr.l:!' r:a IH
: = , g :';:ANEI (Class) 125 = 125 ~ 125 - 125 - 125 = 125 | —
______ = J]S{Fczﬂ} 260 268 260 | 268 268 308 316 324 350 358
e | 260 300
" | ANSI {Fcim 254 = 258 | - = = 318 - 353 = |
gﬂﬁ“ ma :_.Gbibmdwpa} : 221 e e Z AT 221 181 196 219 (250)*!
| 'h*ﬁ = Gs (straight type) 210 210 215 225 240 260
= Hn S 700 700 700 695 700 865
-~ 20 S
weijg'ht kg *a == 85 85 90 105 110 180

*1 |n the tah[e d:mEnsmn in {

] of the Gb column is that of ANSI flange.

*2  Qverall size and weight are those when the fluid pressure is 1 kgf/em® g and under.
*3 Weight indicated includes those of handwheel and limit switch.




OIL HYDRAULIC CYLINDER VALVE
FOR MARINE USE

This cylinder valve was developed specially for handling
bilge-ballast.

As the actuating system uses high hydraulic pressure, the
actuator is small in size and requires smaller quantity of
operating oil. Thus, it is possible to operate many valves at a
time.

As the valve is equipped with a unique mechanism (patented)
which keeps the handwheel stem free from the spring load
by a slight movement of the stem, the valve can be apenead by
turning the handwheel with a small force.

The valve body is available in globe type, angle type, and the
valve plug in direct, reverse and nonreturn types, to suit the
application.

A valve opening/shutting indication limit switch can be mount-
ed as an option,

ASTERN GUARDIAN VALVE

This cylinder valve is used during backing of a turbine ship.
The valve is one of the important devices which determine the
running of the ship.

The installation space and weight of high pressure valve are
reduced by the use of pilot type plug.

This valve has been adopted by many number of turbine ships
and has shown satisfactory results.

® Example of specifications

Fluid g : Superheated steam

Pressure = B0 kaf/cm’qg

Temperature | 510°C {950°F)
Valve body material | WGC6 (JIS)

® Table of dimensions (JIS 5K FC valve)

NAKAKITA

mim
| Angletype | Giobetype |
- Nominalbore | yalve —alve = o
S = =
safz } @ 100 210 515
65(21f2) | 115 250 545
anee ey 130 280 550 |
35864 ] 150 340 680 |
125(5 |} 170 410 72050l
150(6 ) | 190 480 0 |
20008 |} 220 570 975 |
e 275 740 1160 |
400 (168 ) 395 1050 1380 |
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SOLENOID VALVES

These solenoid valves are required for operating cylinder
valves.

When the actuator is a single action type, Model NS642-70
solenoid valve is used,

When the actuator is a double action type, Model NS662-70
solenoid valve is used.

These solenoid valves are direct action type ones of which
construction is simple. As for solenoid protection con-
struction, various standardized types are available, includ-
ing dustproof, dripproof and explosionproof types. See the
separate catalogue (CAT. No. 361) for the details.

LIMIT SWITCH

This limit switch is used for confirming the full opening or
full shutting of a valve on a remote control panel in an
automatic control system, or for interlocking the operation
of a valve with other piece of equipment,

The standard product stores two microswitches and a ter-
minal block in a switch case of dustproof and dripproof
construction. The microswitches are actuated through a
lever fixed on the valve stem.

A variety of switch protection constructions is available to
suit the environment of the valve installation site.

FILTER

This filter is used for removing moisture, scale, etc. contain-
ed in the piping.

The filter supplies clean air to the operating pressure line so
as to protect the sealing materials of the solenoid valve and
cylinder valve actuator,

m Specifications

Maximum service pressure 9.9kgf/cm®g

Maximum service temperature 60°C (140°F)

Model NO662-70

Model NSG42-70




SPEED CONTROL VALVE

® This speed control valve is installed just upstream the
piping connection port of the cylinder valve actuator to
adjust its actuating speed,

® |ts construction is a combination of a needle valve and a
check valve. In one direction, the check valve will open to
the full and allow the fluid to flow at a large flow rate. In
the other direction, the check valve will be shut, and the
needle valve will allow only a restricted flow rate.

® Specifications

o Max'i'n"iun%:sﬂwi"ce pr&ssﬁr& e

9,9 kgffem? g

Mlmmum Service pressure :

0.5 kaf/em®g

Max [mum sewme femperatu re 60°C (140° F)

QUICK EXHAUST VALVE

® This quick exhaust valve is installed between the actuator
and the diverter valve when it is desirable to quickly release
the operating air pressure from the cylinder valve actuator
so as to increase the valve actuating speed.

® The installation of this valve is the best measure to take,
when the piping distance between the actuator and the
diverter valve is large, or when pressure releasing takes time
due to pipe friction, etc,

| Spemfmatmns

9.9 kgf/cm*g
6O°C (140°F)

Maxlmum Eeru IEE présame

Max:mum. 5&1‘\!!{:; tem garaturé__

LOCK VALVES
[Models NS772S and NS772D]

® This lock valve is used for maintaining the status quo of the
actuator when the operating pressure source drops.

® This valve is installed in the middle of the operating air
piping. The valve will shut the line when the operating
pressure source reaches the set pressure. When the operating
pressure source is restored to the normal, the lock valve will
return to the initial position.

m Specifications

1.4~ 7 kgf/fem®g
9.9kgflem?g
60°C (140°F)

Loe Ifl set pressure

Maximum service pressure

- Max ifﬁuhﬂ--ﬁ&ﬁi;ﬁé T‘_E!rn-i::ersltu re

Speed control valve

3-way solenoid valve lor dwener u'ﬁl'a;rel

- /

AR AT

Sm gle ac'tl-::rn t-,rpe actuatnr
g Ee

-

=

3 -way solenoid vah.fe {{::r dwerterualue‘.i

o ~ Quick exhaustual% e

|

AR A

Smgle actmn wpa a::tuatur

3-way solenoid valve {or diverter valye)

-
N\

AR A

/Single action type actuator

Model NS772S lock uaiue

4-way solenoid valve (or diverter valve) :

Model NS772S
{for single &
action type)] ey,

......

_N—_

=

Madel NS772D lock val-uﬁ 3

Dnuble action type a::tuatnr

Ex ﬂh:
L%
AR [N @ l
] o =
= J:FE:‘: u‘_. ':-; A I hl | | ..:
: - fsi6. b Model NS772D

—

(for double p
action type)
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PRESSURE-TEMPERATURE RATING (REFERENCE DATA)

® Table 8.1 Pressure ratings for ferrous material pipe flanges (JIS B2201-1976) [Attached table] Kot
= = = CONDITION OF FLUID AND MAXIMUM WORKING PRESSURE =
s A == - . —= Commonotlinies > v = n w0
Eq = w s & 6 S H - H 8l RS
c = | At e e T o o S e e e
4 - : >~ 3D0°C 350°C 400°C [425°C 450°C 475°C |490°C [500°C 510°C | T 28
= 120°C | 220°C | | e 00 c s
L Em e 3 2 | - - | - - = = = = = it
- S541, SF40, S20C, 5C42 3 2 = Z - = 5 = = = T
A e E 7 5 = = T e e = = 2 T
5 FEMBEE; d&i:f;i[e iron =5 7 6 5 - — - - — o — = 10
SS41, SF40, 520C, SC42, SCPHT | 7 6 5 Z = = = = = % 20
BCa e [ 10 - = == = o = ¥
10 | FCMB35, ductileiron [ e = - | = s BT g i 20
§541, SF40, 520C, SC42, SCPH1 14 12 = — |l = 4 IR = =
Egags = - ol | i = B N e = 32
B o % e e - - [ - - - - - s
§S41(%), SF45, SFV1, S20C, ' |
B sk semee. | T | 2 | 2 | 218 16 = = s 40
FCMB35, ductile iron 28 | 25 2 o &= = i e = 2 44
20 | ss41 (2), SF45, SFV1,520C ' | ;
SEEC,Eﬂ&E -{:L SCPH? 34 3_'] 29 26 | 23 20 | = — — i vz =] 50
SF45, S25C, SFV1, 5C49 (%), | |
el B S et se el s = = SRl =
=0 | SCPH11, SEHV128B (61) | 46) | 43) | t39) | 38 | 36 | 84 [30f)| - L3 aun 42
SCPH21, SFHV23B : | (51 | @6) | 43) | (39) | (38) | (36) | (34) | 32 | 3o = i
SF45, 525C, SFV1, SC49(?) | ' |
B e (68 |62 |67 |52 | 51 | 48 | a5 Jaoh| — | - ] = ] etel
SCPH21, SEHV23B {68) | (62) | (57) | (52) | (51) | (48) (45) a2 a0 38 36
SF45, 525C, SFV1, 5C49(?%), _5 : |
SCPH2 : | 107 E!?_ 90 81 72 B3 — — = Ha i
3 TSCPH11,SFHVI2B | (107) | (97) [ eo) [ 81 | 80 | 76 | 71 |e3l)| - = a 169
SCPH21, SFHV23B (107} | (97) | ©0) | (81) | (80) | (76) | (71) | 66 | 63 | 59 56
Noie (') The materials shall be those given in the attached tahle or those satisfying requirement for flanges. The material notation of the table

is based on the following. Ductile iron shall be FCD-S prescribed in JIS B 8243-1977 (Construction of Pressure Vessel) “*Attached
Document 1. Standards of ductile iron castings and malleable iron castings'

== = Applicable

e Nn.tﬂt'_“n ; S_Ei:ma"rﬂs' '

FC20 JIS G 5501
FCMB35 JIS G 5702
5341 JIS G 3101
SF40, SF45 JIS G 3201
SFV1 JIs G 3211
SFHV12B, SFHV23B JIS G 3213
S20C, S25C JIS G 4051
SC42, sc49 JIS G 5101
SCPH1, SCPH2, SCPH11, SCPH21 JIS G 5151

(* )} Applicable for maximum working temperature of 350°C.

(*) Since SCPH11and SFHV12B may show ductile fracture, it advisable not to use them for service exceeding 450° C.

[*) The hydraulic test pressures are test pressures when flange is fitted to pipe, given for reference purpose. |If otherwise specified, those
shown in the table do not apply.

Hemarks 1. Fluid condition W is applicable to still running water (with little pressure fluctuation) of 120°C and under only.

2. Fluid conditions G,, G, and G, are applicable to steam, gas, oil or pulsating water (with fluctuating pressure) of the respective
temperature shown in the table.

3. Fluid condition H, is applicable to steam, air gas or oil of 400°C.

4. Fluid conditions H, through H, are applicable for steam, air, gas or oil of 425 to 510°C and which may cause creep in material due
to high temperature.

5. When temperature or pressure is in between two figures of the table, the maximum working pressure or temperaturg can be deter-
mined by interporation.

6. When the service entails impact, corrosion or other special condition, materials for the maximum working pressure corresponding to a

higher temperature or materials for higher nominal pressure shall be used.

Figures in parenthesis are not usually used, They are given for reference in design.

When fluid condition is to be expressed in notation, W through H. are used.

00~




® Table 8.2 Pressure-temperature ratings of ANSI

Extracted from Pressure Temperature Ratings of mainly steel materials prescribed in ANSI B 16.34 1977 Steel Valves, Flanged
and Butt-Welding End.

NAKAKITA

— Avolicable |

Gage Wnrkmg Prﬂasure in Bar

Tﬂmp R i e e gt :
S oMaterials Lo infG o450 '-',_Sﬂi@ 400 | eoo { goo | 1500 | 2500
' T 55~ 23| 196 | 511 | 681 | 1021 1632 | 2553 | 4255
= gpl 192 | 01 | BAS | 1002 1502 2504 | 4173
100 | 17.7 | 464 | 618 | 928 | 139.1 | 2319 | 3865
150 | 158 | 452 | 603 | 905 | 1357 | 2261 | 3769
200 | 140 | 438 | 584 | 876 | 1315 | 2191 | 3662
250 | 121 | 417 | 556 | B34 | 1252 | 2086 | 3477 |
e 500 | 102 | 387 | 516 | 775 | 1162 | 1937 | 32238 |
e Wen ROl e S LR e Se
DL . A86 | 729 | 1094 | 1823
(SCPH2Z; JI5) : .3?_5 Lo | [
" Agb| 65 3a5 | 460 | 690 | 1035 | 1725 | 2875
- agy 56 | 288 | 383 | 575 | 853 | 1438 | 2294
450 | 47 | 200 | 267 | 401 | 60.1 | 100.2 | 1669
45 3.7 135 18.1 274 406 677 | 1129
- RO 2.9 8.8 157 176 | 264 | 2401 123
525 14 5.2 69 | 104 | 165 | 259 | 432
540 1.3 3.3 43 65 98| 183 | 272
® Permissible, but not recommended for prolonged usage above about 4257 C,
Ap}:ﬁlicahla .. TPI'.FTI:L iR Gagp Working Pressure in E!:ar ______
Matwrials | inTC [ 1s0 | 300 | 400 | 600 | 900 | 1500 | 2500
—29~ 58| 200 | 517 | 600 | 1034 | 165.1 | 2586 | 431.0
~ 50| 192 | 511 | 68.2 | 1023 | 1534 | 2557 | 426.2
100 177 | 488 | 65.0 | 975 | 1463 | 2438 | 406 4
‘2o | 1582 | 484 | 18 | 927 | 1391 | 2319 | 3864
200 | 140 | 455 | 606 | 9101364 | 2274 | 3790
250 | 121 | 445 | 59.3 | 889 | 133.4 | 2223 | 3706
200 | 102 | 424 | 5656 | 849 | 1273 | 2121 | 35356
260 | 84 | 402 | s35 | sos | 1207 | 2012 | 3352
275 | 74 | 388 | 51.7 776 | 1164 | 1940 | 3234
Class :
- 400 65 | 366 | 488 | 732 | 10as | 18249 | 3048
fﬁ,ﬁgﬂlsl' 495 | 66 | 351 | 468 | 702 | 1053 | 1755 | 2925
SRS S 450 | 47 | 338 | 4561 | 676 | 101.4 | 162.0 | 281.7
- a5l 37| 317 | 422 | 633| 950/ 1583 | 2638
500 28 | 278 | 373 556 | 834 | 1390|2218
E25 1o | 203 | 270 | 405| 608 | 1013 | 1689
RGO 13*| 128 | 170 | 255| 3823 | &38| 1064
_E7R 13*| 85 | 113 170| 285 | 425 | 708
o0 | 13*| sa 78 | 118| 176| 294 | 490
626 e e [ 4.5 68l 101 | 168 | 282
G50 F R e (Bl 3.1 4.6 70| 1156 193
e Mot to be used aver 5937 C.
: ”ﬁ.;}pli:éai:dé .. ; TErﬁﬂh : = Gage Working Pressure in Bar
 Marerials | n*C | 150 | 300 | 400 | 600 | 900 | 1500 | 2500
g~ 383 | 200 | 517 | 690 | 1034 | 1551 | 2586 | 4310
50 | 192 | 512 | 683 | 1024 | 15356 | 256.0 | 426.7
100 | 177 | 490 | 654 | 981 | 1471 | 2462 | 4087
150 | 158 | 4665 | 622 | 033 | 1399 | 2332 | 3886
700 | 140 | 448 | 598 | B9.7 | 1345 | 2242 | 3737
250 | 121 | 442 | 59.0 | 884 | 132.7 | 221.1 | 368.5 |
00 | 102 | 424 | 66 | B49 | 1273 | 2121 | 3535
450 84 | 402 | 536 | BOS | 1207 | 201.2 | 3353
e =375 74 | 388 | 517 | 776 | 1164 | 1940 | 3234
E’;i‘? o 400 | 65 | 3665 | 488 | 732 | 1098 | 1829 | 2049
(SCPHAT-IIS] 475 56 | 351 | 468 | 702 | 1063 | 1766 | 2925
TS 450 | 47 | 338 | 451 G76 | 1014 | 169.0 | 2817
475 37 | 317 | 422 633 | 950 | 1583 | 2638
EO0-| 28 | 278 | 371 | B66 | 834 | 1390|2318
525 19 | 219 | 292 | 438 | 658 | 1096 | 1827
- 560 | 13°| 164 | 218 | 327 | 491 | 8181364
Ty 1.3* 11.7 156 234 351 EE5 | 975
600 13*| 76 | w2 | 153 | 229 | 382 | 636
2R 13| 6B SR i T R e
650 {ax Wiy 40 73| 110 | 183 | 304

= Not 1o be used over 593°C,
® Working pressure in the table are in bars. For values in kgf/em®  multiply the figures of
the table by 102,
» Working pressure at a temperature in between two temperatures of the table 15 to be
camputed by proportion method.
® For welding end values only, Flanged end ratings terminate at 540°C.

’ﬂtppljcam'é_ Termp. Gage Wnrl-:mg Pressure in E‘.ar : s e
~ Materials | in°C 150 | 300 | 400 | 600 saﬂu_f lhﬂﬂ l_ 2500,
~29-— 38 | 200 | 517 | 690 | 1034 | 1552 | 258.6 | 431.0

50 | 192 | 517 | 69.0 | 1034 | 1652 | 2586 | 431.0

100 | 17.7 | 515 | 68.7 | 103.1| 1546 | 257.7 | 4295

150 | 158 | 502 | 669 | 1004 | 1506 : 9510 | 4183

200 | 140 | 488 | 650 976 | 1464 | 2430 | 4066

250 | 121 | 463 | 618 | 927 | 139.0| 231.7 | 3861

200 | 102 | 424 | 5686 | 849 1273 | 2121 | 3535

260 | B4 | 40.2 | 536 | 805| 1207 | 201.2 | 3353

3161 74 | 388 | 51.7| 778| 1164 | 194D | 3234

e 400 | 65| 366 | 488 | 732| 1008 | 1829 3049
CeriET 475 | 56 | 346 | 480 | 69.0| 1035 | 1725 | 287.5
- 450 | 47 | 308 | 412 | B18| 927 | 1545 2576

475 37 | 259 | 345 | 518 77.7| 1295 | 2168

500 | 28 | 202 | 270 | 405| 608 | 101.3| 1689

575 19 | 154 | 206 | 308| 463 | 771 | 1285

550 13*| 117 | 156 | 224| 350 | s584| 973

575 13| 88 | 117 | 176| 264 | sa1| 734

g00 | 13*| 65| 87| 131| 196| 326| 544

525 13%| a5 6.0 g0/ 435 | 2 niles

650 13| 3.0 4.0 6.0 D0 | 150| 251

-ﬂﬂl&'ﬂl{;ﬂb!E ] _T:;?:'ITID. 7 GEQF‘ Iﬂ_‘-':l?-l-;k!ﬂg PTESS-"U-TE !|‘-|! E‘Hf g
Materials - in °C 150 | 300 | 400 | epo | oo _:15::)':1 § 2600

: _ug~ 38 | 190 | 496 | 662 | 092 | 14B0 | 2481 | 4135

50 | 184 | 478 | 638 | 95.7 | 143.5 | 239.2 | 3986

100 57 | 400 | 545 | 818 | 1226 | 2044 | 3407

160 | 139 | 363 | 484 | 727 | 1090 | 181.7 | 3028

00 | 126 | 328 | 437 | 655 | 983 | 163.8| 273.0

o650 | 117 | 205 | 407 | 811 | 916 | 1527 | 2545

200 | 102 | 291 | 387 | 581 | 87.2| 1453 | 2421

250 | 84 | 281 | 374 | 561 | 842 | 14D3 | 2338

375 74 | 278 | 270 | 855 | 833 | 1388 | 2213

400 65 | 275 | 366 | 549 | 824 | 1373 | 2289

475 | 56 | 272 | 382 | 543 | B15| 1368 | 2264

450 | 4.7 | 269 | 358 | 537 | 806 | 1343 | 2239

ol — A 37 | 266 | 384 | 531 | 77| 132Ei2T4
S i) 500 28 | 261 | 2347 | 821 782 | 1303 | 2172
(SUS304: 1S o954 19 | 239 | e | 478 | 716| 1194 | 1090
8501 13*| 218 | 291 | 438 | 654 | 1081 | 1818

575 13*| 201 | 268 | 401 | €02 | 1004 | 1673

600 1.37] 16.7 223 3340 650N 836 | 1393

B25 13*| 131 | 174 | 262 | 392 | 654 | 1090

650 13*| 105 | 140 | 210 | 316 | 526| 878

GThH 1.3* 7.8 103 155 233 aE B B4 G

700 13" 60 2.0 12.0 179 299 49 8

725 13*| 48 5.2 a3 | 139 | 231 | a38s

]""..'__JU | 3.7 fi_._.?t_____?_,',_m:_ __l_']__.D ___?5.3 304

775 12*| 28 3.7 5.6 84| 140| 233

800 1.0% 2.1 2.7 4. 52| 103 171

Applicable Temp. e qu?ﬂ-@rkmg Erﬁsure Ln Eaf =

Materials | in°C | 150 | 300 | 400 | 600 | 900 | 1500-] 2500
~ 99~ 38 | 190 | 496 | 882 | 9913 | 1489 | 248.1 | 4138

50 | 184 | 481 | 642 | 983 | 1444 | 2405 | 4010

104 16.2 422 56.3 &84 4 1266 | 211.0 | 351.7

1650 | 148 | 3856 | 513 | 770 | 11556 | 1925 | 3208

200 | 127 | 357 | 478 | 713 | 1070 ]| 1784 | 2973

250 | 121 | 334 | 845 | 668 | 1002 | 1669 | 278.2

300 | 102 | 316 | 422 | 833 | 949 ]| 1581 | 2836

350 B4 | 304 | 405 | 608 | 913 ]| 1521 | 2538

375 74 | 297 | 396 | 594 | 891 | 1485 | 2475

400 | 65 | 291 | 288 | 582 | 873 | 14556 | 24286

475 56 | 287 | 382 | 573 | 860 | 1433 | 2388

450 47 | 281 | 374 | 562 | 842 | 1404 | 2340

iﬁ‘;ﬁ cen 475 37 | 274 | 365 | 547 | 821 | 1368 | 2280
ElicatAeile] 500 | 28 | 288 | 358 | 537 | 8D5 | 1341 | 2238
' 525 19 [ 263 | 251 | 526 | 789 | 1315 | 219.1

550 13*| 260 | 333 | 498 | 749 | 1248 | 2080

575 13*| 241 | 321 | 482 | 723 | 1205 | 2008

500 12%| 214 | 285 | 428 | 843 | 1072 | 1786

626 13*| 183 | 243 | 365 | 548 | 913 | 1621

BED 13%| 141 | 188 | 282 | 424 | 7086 | 11714

575 13*| 126 | 168 | 253 | 375 | B3.2 | 1053

100 13*| 89 | 133 | 198 | 288 | 497 | 829

725 15+l 77 | 102 | 164 | 2z3i | 355 Wi

750 1 =S 78 | 110 | 176 | 294 | 490

775 13%| 485 6.1 9 1 137 | 228 | 330

BOO 1.0°| 35 47 70 | 1as | 1zs|iEzae
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So0li8 e, COMPARISONS OF MATERIALS AND UNITS

VALVES

THEY ARE NOT STRICTLY SAME BUT CORRESPONDING ONE ANOTHER.

= CHEMICAL COMPOSITION & PH‘I’SICAL PROPERTIES

Description : : :':'_ - Gray iron Casting Sphermc::a;::"lzagpshim iFon : C Steel : i U' 5‘3*-': H'Il: E'teel : 1‘3-& Ilr 0 5'}5 Mo Steel =
Symbol | JISGBE501 | ASTM A48 | JISG5502 | ASTMAS536 | JISG5151 | ASTM A216 J'l's G5151 | ASTM Am?- JIS 6515‘1 ASTM AE‘I? |
Grade F FEPD | Elas20 - FCD 45 Cr85-45-12 SCPHZ2 | WwWcH SCRHTI e rs o SCPR2Y T We e
C %Mox - ~ - - - 0.30 0.30 0.26 0.26 0.20 0.20
Mn %Max | 20— = — - 1.00 1.00 0501080 | 0.50r0D.80 | 0500080 | 0.50100.80
P % Max. Gio 0.75 ~ - | 0040 0.040 0.040 0.040 0.040 |  0.040
5 %Max D5 0.15 ~ = 0.040 0.045 D.040 0.045 0.040 0045
Si % Max. - Fe | = = 0.50 0.50 0.60 0.60 0.60 | 060
L e = - || B - ~ - 045t0066 | 0.45tc 086 | 04510065 | 0.45100.65
ek - = - — = — ~ — 1.00tc 1.50 | 1.00 to01.50
Mis— = = = = 2 = = = = = .
LR 28,435 21,000 | 70,000 70,000 65,400 65,000 69,700 70,000
Strength Min: - ! ; ' e : , ot . ’ ;
s (gt mmt) (20) (1.7} (45) (48) (49.2) (48) 45.7) [40) (45.2)
¥ield Point X
Rt 5 5 40} = 35,600 36,000 35,600 36,000 29,800 40,000
i {kgﬂ"r‘r‘rn‘li' 1 ’ (25} (25.3) (25] {24.6) (28) (28.1)
Elgngation - —-
o - - 10 - 19 22 | 22 24 | 17 20
% ANnL . '
Heduction ﬂf | o 3 !
Apea = - - - - 35 35 as 35 25 35
% Min. :
& CHEMICAL COMPOSITION & PHYSICAL PROPERTIES
Description | 2.5% Cr-1% Mo Steel 5% Cr0.5% Mo Steel CSweel “0.5% Mo Steal i 2.5% NiSteel
Symbat | IS G5151 ASTM A217 | NS G5151 | ASTM A 217 JIS G5152 ASTM A352 | IS G5152 ASTM A 352 | IS Gh152 | ASTM A352
Grade - schHzD we 9 SCPH 61 = SE0PEE E T R e Sep Lc1 _,f.*'s SCpr AT o
€ %Max 0.20 T 0.20 0.20 D 1 0.30 0.25 0.25 0.25 0.25
Mn % Max. | D.50t00.80 | 04010070 | 0.50100.80 | 040tD70 |  1.00 1.00 050te0.80 | 05010 0.80 | D50to0.80 | 0.501t00.80
P % Max, 0.040 0.040 0.040 0.040 0.040 0.040 0.040 o040 | 0040 0.040
S %Max. | 0040 | 0045 0.040 0.045 0.040 0.045 0.040 0045 |  0.040 0.045
Si BMax. | 080 0.60 0.75 075 | 1080 0.60 0.60 wEDE S L @ED 0.60
Mo % 090t01.20 | 020te1.20 | 0450065 | 0.45to 0.65 . - 0.46t0 065 | 0.451o0 086 - ] .
cr % | 200to2.75 | 200t02.76 | 40010650 | 4.00teB.50 - - | - — = =
Ni % ; = - = - = - | - - 20010300 | 2.00 to3.00
Tensile |
Stwength Min. 70.000 70,000 89 60D 90,000 65,400 65000 | 65,400 65,000 69,700 70,000
psi (kgf/mm?} [43) (49 2] " “__153] {63.36] {46] (45.7) . (46) (45.7) [49) (42,2
¥ Poi '
eiasi 39,800 40,000 59,700 £0,000 35,600 35000 | 35600 35,000 39,800 40,000
i (hgffonrat) [28) | oo | (42) (42.2) (25] (2a6) | (25) (24.6) 28) {28.1}
Elongation : : F i
in 2 in 17 20 | 17 18 21 24 21 24 21 24
% Min. | | |
Beduction of | I
Area 35 35 35 | s a5 35 35 35 35 35
8 Min. |
i |
= CHEMICAL COMPOSITION & PHYSICAL PROPERTIES
: ' : 19% Cr-10% Ni-2% Mo 19%: Cr-10%6 Ni-2% Mo
erlp_t_lnn = = 2.5% Ni Steal 19% Cr-9% Hl St E’teel e St Steel (Low Cf 3 : E S:EEI :
Symbol | JISG5152 | ASTM A352 | JISGE121 | ASTMA351 | JISG5121 | ASTMA351 | JISG5121 | ASTMA351 | JISG3201 | ASTM mn&
Grade =~ |  SCPL 31 LC 2 SCS 134 CF 8 SCS 14A CF 8M SCS 16 . CF3Mm SF 46A —
C %WMax. @ 0.5 0.15 - 0.08 0.08 0.08 [ 0.020 0.030 0.60 Max 0.35
Mo % Max. | 0B5D108 | 050te0.80 | 1.50 1.50 25 i | 150 2.00 | 150 0.30101.20 | 0.601t01.06
P%Max, | 0.040 0.040 0.040 0040 | 0040 0.040 0.040 |  0.040 0.020 0.040
S %Mex. 0.040 0.045 0.040 0040 | o0pac | 0.040 0.040 0.040 0.035 0.050
Si % Max, 0.60 0.60 2.00 2.00 B o ) 1.50 1.50 ~ 0.35
Mo% = — = Max. 0.50 2.00 10 3.00 } 200t03.00 | 200t032.00 | 2.00te3.00 — ! -
= = ~ 18.00 to 21.00 | 18.00 to 21.00 | 18.00 tc 21.00 | 18.00 to0 21.00 | 17.00 to 20.00 | 17.00 to 21.00 —~ | -
Ni % | 3.00t04.00 | 3.00104.00 | B.00Ot11.00 | 80010 11.00 | 9.001012.00 | 9.00 10 12.00 | 12.00 to 16.00 | 9.00 to 13.00 - '. -
Temsite
Stangth Min, | 59,700 70,000 69,700 70,000 69,700 70,000 56,900 70,000 A 70,000
o {mjmmz}- (48} 49.2) (49) {49.2} [43) (49.2) (40) (49.2) At See (49.2)
Yield Poi :
oy e 39,800 40,000 29,800 30,000 29,900 30,000 25,600 320,000 32,700 36,000
ST (28) (281 (21) {31.1} (21) (21.1) (18) (21.1} (23] (25.3)
Elangation :
n2in 21 24 33 36 a3 30 33 20 24/19 22
= Min :
Beduction of |
Area = 35 35 S i b — - - 45/35 30
= Min,




= CHEMICAL COMPOSITION & PHYSICAL PROPERTIES

NAKAKITA

Description _ 12%Cr St Castings 16% Cr-3% Ni St. Castings D e | Steel . CSteel
| Symbol JS G5121 | ASTMA743 | JS G5121 ASTM A747 | JIS G6121 ASTM A743 | JISG3101 | ASTMA36 JIS G451 | ASTM 4194
Grade SEeSH o cheln SCS 24 CB7Cu-1 SCS 14A CFaM ssat | — § 45C RH
¢ % Max. 0.15 0.15 0.07 0.07 0.08 0.08 ~ 026 | 0.42t0048 0.40 min. |
M % Max. 1.00 1.00 1.00 0.70 1.50 1.50 - _ - 0.60 1o 0.90 =
P % Max. 0.040 0.040 0.040 0.035 0.040 0.040 TI050 DRI 20 S [N oG 0.040
S % Max. 0.040 0.040 0.040 0.030 D.040 0.040 0.050 0.050 0035 | 0.080
Si % Max, 1.50 1.50 1.00 1.00 1.50 200 i = 0.15 10 0.35 R |
Mo % - Max. 0.5 ~ — | 2.00t03.00 | 2.00to3.00 - - = T -
Cr % 11.50te 14.00 [ 11.50 0 14.00 | 155010 17.50 [ 1550 10 17.70 | 18.00 to 21.00 | 18.00 10 21.00 - 2 = -
Ni % Max, 1.00 Max.1.00 | 3.00t0500 | 3.50t0 460 | 9.00t0 12.00 | 9.00 to 12.00 - l e = -1
Cb% +Ta% e = ' = Ch0.15 to 0,35 - — 2 | = = =
Cu % - = 2.501t04.00 | 2.50 to 3.20 - - - | — - — 1
Nh¥% + Ta% - ~ | 0.1510 0.45 N 0.05 —~ — ~ , ~ — — AR
L SR LR B e R O SRR R T -
psi (kaffmm?) | {120] | {77.3) ) : :
Heolte 8 40800 65,000 149,300  [145,000135,0000 29,900 30,000 35,600 36.000 71,000 3
et i (35) (45.7) (105) (102] | (a8 (21] (21.1) (25) (25.3] {50)
Elonoation: e S | = 3 ]
in2in 16 18 6 5 9 33 30 17 . 23 17 =
% Min.
Haduction of = v, i =
Area 30 30 - - — - - - — 45 —
% Min,
® CHEMICAL COMPOSITION & PHYSICAL PROPERTIES
Description | ~ Cr. Mo Steel 13% Cr. 0.15%C St. Steeal ~ 1B% Cr Stainless Steel 17% Cr. A%MNi St, Steal
Symbol JISG4107 | ASTM A193 JIS G4303 AlSI JSGA303 b uAlSE JIS G4303 ~ ASTM AB54
Grade |~ sNB7 : B SUS 403 403 SUS 440C S e SUS 630 630
€ % Max. 0.38 to 0.48 0.37 t0 0.49 D.15 0.15 0.95 to 1.20 0.95 10 1.20 0.07 0.07
M % Max. 0.75 to 1.00 0.65 0 1.10 1.00 1.00 | 1.00 1.00 1.00 1.00
P % Max. 0.040 0.040 0.040 0.040 | 0.040 0.040 0.040 0.040
5o | 0.040 0.040 0.030 0.030 | 0.030 0030 003D . 0nEp
S % D.20 to 0.35 0.15 10 0.35 0.60 0,50 ' 1.00 1.00 1.00 1.00
Mo 3 0.15 10 0.25 01510025 | - - | Max.075 Max. 0.75 - -
Cr % ' 0.80 to 1.10 0.75 10 1.20 11.50 to 13.0D 11.50to 13.00 | 16.00 to 18,00 16.00 1o 18.00 15.50 10 17.50 15.00 to 17.50
Ni % ' - - Max. 0.60 - | Max. 060 - 3.00 to 5.00 3.00 to 5.00 :
Ch% + Ta% — — - — - — — 0.15 tc 0.45 '
Cu % - - N " | e Tl 3.00 to 5.00  3.00 to 5.00
Nb% + Ta% | — - i = — = 0.151t0 0.45 -
; I ' |
Stenath Min, | 123,000 125,000 85,300 110,000 1200) o050 [ 745,000 T 0,000 | 145000
nsi {kgf/mm? | : | (134) {102] {134) (102)
LSt oy 105,000 105,000 56,900 85,000 Hag! = | 170600 | 125.100 | 170,000 | 125,000
e e (74) |74) (40] (59.8) {120) (a8} {120) (58]
EFc-ngatilnn .
in 2 in 16 16 23 23 2 £ 10 13 10 13
g M. -
“Reduction of
Arear 50 &) 55 65 : - 40 45 40 45
%, Mir. i
® CHEMICAL COMPOSITION & PHYSICAL PEOPERTIES
Description. 18% Cr8% Ni St. Steel = e e e PiioWiee =
Symbol IS 4302 ASTM A479 JIS G4303 ASTM A479 JSGA302 AlSI JIS G3522 ASTM A230
Grade | sus3oa | zoa SUS 316 316 = slsaiel . = ainn SWPA Ee
C % Max. 0.08 00 0.08 0.08 0.030 0030 0.80 0.80 10 0.75
Mt % Ma. 2.00 2.00 2.00 2.00 2.00 2.00 0.60 0.60 to 0.90
[P % Max. 0.045 D.045 0.045 0.045 ~ 0045 | D.045 0.025 0.025
S % Max. | 0.030 0.030 0.030 0.030 0.030 | 0.030 0.025 0.030
51 % Max. 1.00 + 1.00 1.00 1.00 B 10f 1.00 0.32 0.15 1o 0.35
Mo % = = 2.00 to 3.00 2.00 10 3.00 2.00 to 3.00 2.00 to 3.00 Cu Max. 0.20 =
G % 18.00 t0 2000 | 18.00t020.00 | 16.00t0 1800 | 1600101800 | 16001 1800 | 16.00t0 18.00. = = F
Ni % 8.00 to 10.50 800101050 | 10.00tc 1400 | 1000101400 | 12.00tc1500 | 10.00t014.00 | — — !
Lantie 75,400 75,000 75,400 75,000 | 70,000 81,000 | 206,000 215,000
Strength Min, {53} (52.7] (53] (52.7) [49) (56.8) : (146) {161
psi {kgffmm® ) e
L‘I_i'_” Point. = 29,900 30,000 29,900 30,000 25,600 34,000 = &
) (21) (21.1) {21) (21.1] (18) (23.9) |
Elongation I |
in 2 in 40 30 40 30 | 40 55 | - =
% Min. : |
Reduetion of
Area 60 40 60 40 G0 — - 40
% Min, ,




COMPARISONS OF MATERIALS AND UNITS

(CONTINUED)

m CHEMICAL COMPOSITION & PHYSICAL PROPERTIES

‘Description | 1.8% Si- 1% Mn Spring Steel - 0.8% Cr - 0.15% V Spring Steel 0.8% Cr - 0.15% V. Spring Steel . 2% Cr-5%Stesl
- Symbol | JIs G4801 ASTM A331 JISGB565 | ASTM A232 JIS G4801 ASTM A6BY JIS G444 e
_Grade ~ SUPB | AZ9-9255 SWOCV-V - SUP10  A3226150 |  SKD4 —
B %iax 0.68 | 0.51100.59 0.45 10 0.55 0.48 to 0.52 0.45 to 058 0.48 to 0.53 0.25 m 0.35 —~
Mn-% Max, 1.00 0.70100.95 | 0.65100.95 0.70 te 0.90 0.55 to 0.95 0.70 to 0.90 0.50 —
P Max, 0.036 0.035 0.020 0.020 0.035 0.035 0.030 -
B % Maw 0.035 0.040 0.030 0.035 0.035 0.040 0.030 —
5i % Max, 1.80 1.80 to 2.20 0.15 to 0.35 0.20 to 0,36 0.15 to 0.35 0.15 to 0.35 0.40 ] -
AN — - Cu Max. 0.20 - - - 5.00 to 5.00 | -
SEr e - - 0.80 to 1.10 0,80 to 1.10 0.80 ta 1.10 0.80 te 1,10 2.00 to 3.00 -
T — - 0.15 to 0,25 0.15 0.15to 0.25 0.15 Min. 0.3C to 0.50 =
Ef;:;hhﬂm .=' 177,800 - 199,000 190,000 177,800 = . 4
YYield Pn-!ri? I! 158 400
M:lrt.' EEESE | 1113 S — | pt I:.I1D':I — = e
psi (kgf/mm?]
Elongation “:
il b L g — — — 10 — — —
N
HReduction uf
Area - 20 - 40 40 30 — == e
e Nl Ij ,

= TEMPERATURE

+ 32

'FAHRENHEIT °F  °F=°Cx 3

1293
_'1 a0

22
2008

762"
700"

93z’
BDOT 9007

1112
10007 11007
2 ]

aTar @R

100 300" 12000 TG 1500 TERO

500" mpor

reatd AR SR EE AR A R | ] '-.I.-::-":i r i:Iili:'.' FITEH 4 B R 0 :i”t.il.'.l'i:I- | 1 " HEEEE2HRERE AR, ENEEE HEE 1411 I::.I | il [ EBEEHEEE FHE R ]
BRI ':ili. Hiie _.:=:'l-:|l" L ili'l_ ApASHE E— | i B “ '11::; At |8 !-‘l_':! =.!J:-T L B AL L : '-'g-"il' R R s R SRR R R R Rkl B S HEN S R R = R E'E: HRpisg i ik L :I: i R L BRI R ER R -_E:_. :: SLE|EH B R ._:.in' __E_: RENRIE R
e Ty e ' ; ; : e .

200 —100° o 100" 200" 60O 00"

GO
- CENTRIGRADE °C

= PRESSURE

psi

o 50
.1i3 20 - 30 40 | E:G 10 31{] 110 120 130 140
SH “:,!.' i e P FE | TG B E T e Tk ek !:;=I' {4

| N5} | 5 L o e R '|E[i"l s R | e A S R P e e

| { SELY 12
b [ i
1 2 3 i 3} 7 8 3

EE . 142.23

ﬂ___' -' 10

= WEIGHT

POUNDS Ib

0 - . 22 .0462
I 2 3 465 6 7 8 910111213 14 16 16 17 18 19 20 21 -

9411588 11381 ELR: (8] R 0 0 (e 5 VSR8 AT T ST (=S T | T T s 1 | T T S
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VALVES

e (9| OUTLINE OF FACILITIES

GENERAL OFFICE BUILDING INSPECTION SECTION

The general office building is the center of our plants for the produc- Each inspection section is directly connected to the respective

tion of [valves and control systems] . assembly plant. Reliable inspectors working on high performance

e The lower floor accomodates general offices of General Affairs inspection facilities are sending out reliable [NAKAKITA Pro-
Dept., Engineering Dept., Quality Assurance Dept., etc. ducts] after making strict quality check.

e The upper floor accomodates Technical Department (Design Section,
and Production Technology Section).

ADesign room

- swsuy !

MACHINE WORKS

The machine works is functionally laid out to maximize performance
of each machine type. Latest NC machines and automatic exclusive
machines of our own make are continously producing interchangeable
components of stable quality,

A Non-destructive
testing device

A M h'ne ..c: ks e
achine wor AHe leak detectlng

device (107'%)
ASSEMBLY PLANT

NAKAKITA, a comprehensive maker of valves, is producing valves of
many types. Each type is produced by skilful fitters to possess reliable
guality on its exclusive assembly floor, Our own heat treatment shop,
and cleaning shop assure complete satisfaction of the customers’
specifications,

;SGD kgff-:m hlgl"l pressure
air compressor

4350 kgf/cm? /650° C

Sl ': super-critical ACryogenic temperature
A Assembly plant pressure boiler test device

40




WHEN PLACING ORDERS

When making an enquiry or placing an order for cylinder valves, please use the following specification sheet. Always specify the
items indicated by | in the sheet.

Please specify any special matters concerning plant side conditions such as opening/shutting time of valve, atmosphere and
special test, if any.

® Cylinder valve specification sheet (Exanple G E e )

_Application (name of equipment) e = Wit

Vahe mumber

I
Specific gravity/viscosity ' ; / | / a&,“)
FIDwratE = m>/h Nm?/h ko/bh :

s L e D B S Samm— e ] i

| _\Elve milf.-t temperature _. = | s e |
Valve inletpressure  kagffem’a | "
- UE.I.;_‘_E Duﬂer;;ﬁure_ .........I%gfkﬁz.g ! |
Eerwcetjn}ndlfiﬂns | Valve pressure drop e - kgf/ecm? i
S .ETﬁerentnalpressure {when vatveshut] kaffem? _ 54 N S |
Calculatmn Cwv |

Shut | Eiell3y 00 Shut
Lock Open, Shut, Lock

s VEIVE: When operating pressure is increased Open

operation

When ﬂperatmg pressure is lost Open

e e s

Appl;ed stan t:lard regulatlnns

b . e

EﬂrE [lnIEt!uutIeﬂ Sch. No.

T L T B ot ==== Tl —

Tw:lE

_ quinjal bore-pressure rating —

Maximum service pressure kgf/em?2g/ / e J,-' -~
Maximum service tamperature °C (°F ' 3

A el = e Py i —=L = - - = e — -

= | Connection

= L ¥ i
e S, = = et ot ot LG P 2 T, L Sl

: "JEIE-"E i | Rated Cy value : : | ﬁ‘;)
| assembly |4 e - |
e Leakage at full shut

Cy’]der ] e | sy
Vi iR o udyand bonner | e

Materials | Trlm

' Gas ketfpaf: I-:mg | ! / !

= S k
e L
e s

= H L,

| Type

, Operating fl'uid

';'“.-_-f';I'.;'#ii_'fﬁatf:rr _ Operating pressure | ““9”“”" 2

Dper:atmg pressure gonnection purt

————

L | With, Without | | With, Without

e i e S = s .- = —

Filter, tvpe

le:t swtich, typeﬁpﬂwer SOUTCE Full open, FuII shut f v/ . Full open, -F_k_.l_” shut fgg GV

Ac{:essnf"i_é},.--_f'_;i-. _ | Solenoid valve, type/power source f W Bz laros aourd. - fﬁg ZreN goHz
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ESTABLISHED AFTER SALES SERVICE NETWORK TO ALL OVER THE WORLD

We have set up a perfect after-service network as listed below

in order to cover the world-wide requirements and to provide

the quick and proper technical service.

DOMESTIC SERVICE NETWORK

SEHWCE STATIDN

Nn FOR ENG!NEERS TEHFHTGHY

___a_ e

Main station.
Head Office, Osaka

_u._.__l_."q__,q [T

20 Engineers and
25 assistants.

Fu'lldclle and
Western
Japan, Shi-
koku area
and Hok-
kaido dis-
tricts.

GVEHSEAS SEFIVICE NETWORI{

MANOTHERM B.V.
WELPLAATHOEK 20, BOTLEK,

AOTTERDAM, NETHERLAND
TELEX: 28604 TERMO NL
CABLE: THERMQ ROTTERDAM
TEL: 10-4169011

FAX: 10-4169695

EUROPE

Tnl-:yn station,
: Tﬂk*yf{}_fol;:e

8 Engineers

and 19 assistants,

Eastern and
Northern
Japan
Central
Japan.

YOKOSIN MARINE CO., (PTE) LTD.
18. KIM CHUAN TERRACE
SINGAPORE 19563

TEL: 2863588 (4 LINES])

FAX: 2808853

FELEX: BS 37217 YOKMAR

SINGAPORE
MALAYSIA and
INDONESIA

Kyushu station.
Kitakyushu Office

3 Engineers
and 11 assitants

Kyushu and
Shikoku
area, Wes-

tern Japan.

HONEYWELL LIMITED AUSTRALIA
863 BOUHKE STREET.

WATERLOO NSW2017 AUSTRALIA
TEL: 2 699-0155

 FAX: 2-690-9416
TELEX: AA20614 HONEYWL

AUSTRALIA
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Product List

® Automatic Contral Valves

Pneumatic Diaphragm Control Valves
Hyoraulic and Electric Control Valves

® Regulating Valves

The International System of Unit ( SI)

This Catalog is shown in units of metrology

The SI units may be used for below Conversion Factor

1 kgf/fom2=0.0980665MPa
1 MPa=10.1972kgf/cm?2

@ Safety Valves

Safety-Relief Valves for Air, Any Gases or
Vapors Service
Safett Valves for Steamn Service

Reducing Valves for High Fressure and Relief Valves for Liquid Service
Temperature Steam Use. @ Butterfly Valves
Regulating Valves for Furnace Hand and Remote Control Method
®Remote Operated Valves ® Valves of High Pressure and Temperature

Electric VYalves

Pneumatic Cylinder Valves

Hydraulic Cylinder Valves

@V alves for Cryogenic (LNG, liguid oxygen)
@ \Valves for Nuclear Plant

#Solenoid Operated Valves ®Pneumatic Automatic Control Equipment
Direct Drive Type Solenoid Operated Valves Indication Controllers for flow, differential
Pilot Type Solenoid Operated Valves pressure, temperature,
3-way, 4-way, Change-over Solenoid Operated Transmitters liguid level, flow rate,
valves WISCOSItY, BTC.
Ermergency Cut-off Solenoid Operated Valves Valve Positioners
Speacial Solenoid Operated Valves Other Instrumentation Accessories,

® Presssure and Temperature Reducing
Devices for Super-Heated Steam

@ Ship Loading and Ballast Remote
Contral Devices

Control Panels
Hydraulic Power Units
Other Hydraulic Equipment.

® Remote Tank level Gauges and Alarm Devices
Air Purge Type Remote Level Gauges
Electric Float Wind-up Type Hemote Level Gauges
@ Float Type Level Switches

® Design and Fabrication of Various
Automatic Control Special Valves and
Adjustment Devices

® Twin Power Actuators

{Technical Collaboration Product)

NAKAKITA

NAKAKITA SEISAKUSHO CO.LTD.

Head Office; Factory; 1-1 Fukono-Minamimachi, Daito-shi 574-8691, Osaka, Japan.
Tal; 81-72-871-1341, 81-72-871-7871 Fax: 81-72-874-7501
Tokyao Office; c/o Sanwa Bldg., 27-17, Hamamatsu-cho 1-chome, Minato-ku 105-0013, Tokyoe, Japan.

Tel; 81-3-3431-7201 Fax; 81-3-3431-5594

Kitakyushu Office; /o lsuzu Bldg., 14-17, Kyomachi 3-chome, Kokurakita-ku, Kitakyushu-shi 802-0002, Japan.

Tel; 81-93-531-5481 Fax; 81-93-521-4993



