One-piece Instrumentation Ball Valves

BO Series

Features

© Working pressure up to: 3000 psig (207 bar)

© Working temperature: -65°F to 300°F (-54°C to 148°C)

© Size from 1/16" to 3/4" or 3 mm to 18 mm

© 2-, 3+, 4-, 5-, 6- and 7-way models for on-off, switching
and crossover service available

© One-piece body and one-piece ball stem

© No dead zone, such as area between the ball and valve chamber

© In-line inspection and repair after system relieved by top entry design

© Thermal cycle performance improved and wear
compensated by live-loaded design

© Any reasonable connections available

© Pneumatic and electric actuator available

© Handle color options are available

© Full operating pressure at any port

© Leak-tight performance testing with nitrogen or compressed air for
every valve at the maximum working pressure to meet the requirement
of no visible leak

Pressure vs. Temperature
PFA, UHMWPE Packing Seat

The working temperature of UHMWPE packing seat should not be higher than 65°C (150°F).

2-, 3-way, Angle Valves

Temperature (°C)

-54 -18 38 93 148
3500 241
Orifice: 019" (Strajight)
3000 = — 207
- Orifice: 0.05"& 0/06"& 0.09"& 0.13" (2-way, B-way, -way)
2 2500 172
é & 0.19" (Only 3iway, Angle) 0.28" |& 0.41" (Onl ay)
o 2000 138
3 Orifice: 0.28" & 0.41" (Angle 3-way)
4 1500 103
a
1000 \\ 69
500 \\ 34
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20 Ball Valves

4-, 5-, 6-, 7-way Valves

Pressure (psig)

Temperature (°C)

Crossover (4-, 6-way) Valves

PTFE Packing Seat
2-, 3-way, Angle Valves

FITOK

Pressure (psig)

Pressure (psig)

-54 -18 38 93 148
3500 241
3000 207

4-,5-way Vglves Orifice: 0.06"
2500 172
2000 138
4-,5-way Valves Orifice: 0.41"
1500 103
1000 69
6-,|7-way Vglves Orifice: 0.05" |& 0.06"
500 | 34
\
0
-65 0 100 200 300 0
Temperature (°F)
Temperature (°C)

-54 -18 38 93 148
3000 207
2500 4-way Valves Orificet 0.05" & 0.06 172
2000 138
1500 4-way Valves Orificef 0.28" 103
1000 69

500 6-way Valves Orificef 0.05" &[0.06" 34

0 I — 0

-65 0 100 200 300

Temperature (°F)
Temperature (°C)
-28 -18 38 93 148
3500 241
Orifige: 0.19" (Straight)
3000 S — 207
Orifice: 0.051& 0.06"& 0.09" & 0.13" (2-way, 3-way, >
2500 172 =
&[0.19" (Only 3-way,|Angle) 0.28" 41" (Only 2-way) =
2000 138 =
Orifice: 0.28" & 0.41} (Angle 3-w g
1500 103 2
<
1000 69 &
500 34
0 0
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Pressure (bar)
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4-, 5-, 6-, 7-way Valves

3500
3000
2500
2000

1500

Pressure (psig)

1000
500

Crossover (4-, 6-way) Valves

3000
2500
2000
1500
1000

Pressure (psig)

500
0

Temperature (°C)

-28 -18 38 93 148
4-,/5-way Valves Orifice: 0.06"
4-,|5-way Valves Orifice: 0.41"
6-,|7-way Valves Orifice: 0.05" |& 0.06"
\\
=20 0 100 200 300
Temperature (°F)
Temperature (°C)
-28 -18 38 93 148
4-wjay Valves Orifice: 0.05" & 0/06"
4-way Valves Orifice: 0.28"
6-wjay Valves Orifice: 0.05" & 0.06"
\\
=20 0 100 200 300

Temperature (°F)

241
207
172
138
103
69

34

207
172
138
103
69
34

Note: 1. To prevent seat leakage, packing adjustment may be required periodically during the service life of the valve
2. A higher initial actuation torque may happen to the valves that have not been cycled for a period of time.
3. Before installation, instrumentation ball valves exposed to dynamic temperature conditions may lose their
initial packing load. Stem packing adjustment should be required.

Pressure (bar)

Pressure (bar)
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22 Ball Valves

Standard Materials of Construction

Valve Body Material

Item | Component SS | Brass | Alloy 400
Material Grade/ASTM Specification
1 | Handle Nylon or Aluminium
2 | Set Screw SS
3 | Packing Bolt 316 SS/A276 Brass CDA 36000/B16 Alloy R-405/B164
4 | Panel Nut 316 SS/IA276 Brass CDA 36000/B16 316 SS/A276
5 | Dishing Spring $17700/A693
6 |Gland 316 SS/A276 Brass CDA 36000/B16 Alloy 400/B164
7 | Packing Seat PTFE/D1710 or UHMWPE/D4020 or PFA/ID3307
8 | Support Rin
il J 316 SSIA276 Brass Alloy 400/B164
9 | Support Disc
10 | Ball Stem 316 SSIA276 Brass CDA 36000/B16 Alloy 400/B164
11 | Body 316 SSIA182 Brass CDA 37700/B16 Alloy 400/B164
Wetted Lubricant Fluorinated-based and silicone-based

Non-wetted Lubricant

Molybdenum disulfide with hydrocarbon binder coat

Note: Wetted components are listed in italic.
Other materials are available upon request.
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Dimensions

2-way Valves

Angle Pattern Valves

Ball Valves 23

<G—_‘
©
w| Panel Hole w '\'/Il'ﬁ)i(c.kzaerlil [:”i]
H I
M v FITOK @
FITOK — 1!
L ol [ | J m a
A j
Open Close Open Close
= kD =
O::Ie:'licng Connection Orifice Cv Dimension, in. (mm)
Number Uppte ateiel Hlets in. (mm) gt aight|Angle] A | B | ¢ | D | E | F | G | H

BOCI-FL1-00 116" FITOK ?1'935) 010 | — (1'26_% —

. 0.09 201 | 028 | 034 [ 097 | 14 | 143 | 110 | 19332

BOLIL-FL2-02 1/8" FITOK .4) 020 | 05 | sy )| 7.) | ®6) | 246)| 6.4) | 36.2)| @8) | (15.1)

0.13 2.21 1.07
BOI(-FL4-03 (3.2) 060 | 035 | 5o 27.2)
1/4" FITOK T T
BOLIL-FLA-05 0.19 140 090 |607)] 038 | 0.44 | 297)| 3116 | 164 | 157 | 2532
(4.8) : 258 | (9.7) | (11.2) [ 129 | 4.8) | (41.7) | 39.9) | (19.8)

BOLI[J-FL6-05 e FITOK 1.50 (65.5) (32.8)

BOLILLFLE.07 0.28 500 | 305 056 | 056 | 143 035 | 219 [ 205 | 118
-FL6- 7.1) 6.00 : 77.5)| (14.2) | (142) | 36.3)| (9) | (55.5)| (52) | (28.6)
FLS- 12" FITOK . .

BOLIL-FLE-10 0.41 640 | 380 | 39, | 069 | 069 | 174 | 049 | 267 | 343 | 112

10.3 99.6)| (17.5) | (17.5) | (44.2)| (12.5)| (67.7) | (79.6) | (38.1

BOCIC-FL12-10 3/4" FITOK (103) 1200 | 460 | 02O (17:5) | (17.5) | (442)} (12.5) | (67.7) | (79.6) | (38.1)

0.09 2.01 0.97
BODO-ML3-02 3 mm FITOK (2.4) 020 | 015 1 511y g8 | 034 | @46)| 14 | 143 | 1.10 | 1932
0.13 221 | (7.1) | 86) [ 107 | (6.4 | (36.2)| (28) | (15.1)
BOCIT-ML6-03 5.2 060 | 035 | £ 27.2)
6 mm FITOK 59 e
BOLL-ML6-05 0.19 140 0.90 (60.7)| 038 | 0.44 | 297)| 3/16 | 1.64 | 1.57 | 25/32
4.8 : 9.7) | (1.2 48) | (41.7) | (39.9) | (19.8
BOCI(J-ML8-05 8 mm FITOK “8) 1.50 (2'24% 7)1 112 (;62(5)) (48) | @1.7)| (39.9)| (198)
0.28 307 | 056 | 056 | 143 | 035 | 219 | 2.05 | 11/8
BODO-ML10-07 | 10 mm FITOK 7.1) 6.00 | 2.00 | 750)| (14.2) | (142) | 363)| 9 | G55)| G2) | (286)
0.41 392 | 069 | 069 | 174 | 049 | 267 | 313 | 112
BOLD-ML12-10 | 12 mm FITOK (10.3) 12.00 | 460 | 96| (17.5)| (17.5) | @4.2)| (12.5) | 67.7) | (79.6) | (38.1)
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24 Ball Valves

olfiaesrlicn Connection Orifice Qv Dimension, in. (mm)
Numbe? Ut 2tz et in. (mm) Straight | Angle| A B C D E F G H
0.13 163 | 028 | 034 081 | 14 | 143 | 1.10 | 1932
BODD-FNS2-03 8 Fermale NPT 3.2) 050 1 030 | 14| 7.0) | ®6) | 06)| 6.4 | 36.2)| (28) | (15.1)
emale
2.00 1.00
BOLIL-FNS2-05 0.19 12001 070 1 (50.8) | 038 | 0.44 | 254) | 3/16 | 164 | 157 | 2532
48 97) | (11.2 48) | 41.7) | (39.9) | (19.8
BO[I(I-FNS4-05 “8) 090 | 075 é.zog) ©7) | 1.2 (;'c?g) (48) | @41.7) | (39.9)) (198)
1/4 Female NPT . .
BODH-FNS4-07 0.28 3.00 1.70 250 | 056 | 056 | 1.25 | 035 | 2.19 | 2.05 | 11/8
7.1 63.5)|(14.2) | (142) | 31.8)| 9) | 555)| (52) | (2856
BOCII-FNS6-07 3/8 Female NPT @.1) 260 | 150 | ©39](42 (1421 G181 ) | 55| (52) | (286)
0.41 312 | 069 | 069 | 156 | 3/8 | 267 | 313 | 1112
BOLID-FNS8-10 1/2 Female NPT (10.3) 630 | 350 | 795y (17.5) | (17.5) | 39.6) | (9.5) | (67.7) | (79.6) | 38.1)
2.00 1.03
BOCIT-NS4-05 1/4 Male NPT o1 120 | 075 | Gogy| 038 | oaa | @62)| 316 | 164 | 157 | 2530
97) | (11.2 48) | 41.7) | (39.9) | (19.8
BOCIT-FRT4-05 | 1/4 Female BSPT 48) 0.90 g 7)1 (1.2 “8) | @17)] (39.9) | (198)
0.28 250 | 056 | 0.56 035 | 219 | 205 | 118
BOCICI-FRT6-07 3/8 Female BSPT 1) 260 | 7| @35)|(142) | (122 | — | © |cse| &2 |es6
0.41 312 | 069 | 0.69 049 | 267 | 313 | 112
BOUOII-FRT8-10 1/2 Female BSPT (10.3) 6.30 79.2) | (17.5) | (17.5) a25) | 67.7) | 79.6) | (38.1)
0.19 220 | 038 | 044 | 103 | 3116 | 164 | 157 | 2532
BOLID-NS4-FL4-05 | 1/4 Male NPT 4.8) 160 | 075 | 559y 9.7) | (11.2) | 26.2) | (4.8) | 41.7) | 39.9) | (19.8)
0.13 1.75 034 174 | 1.43 | 1.10 | 19732
BOLICI-FO4-03 Lt Male FO 32) 060 10351 (42.4) (86) | 0.94 | (6.4) | 362)| (28) |(15.1)
BOLILFOA.05 ale 0.19 540 | 090 | 188 044 | (239) [ 3/16 | 164 | 157 | 2532
-FO4- (4.8) : 01 47.8)| 038 | (11.2) @8) | 41.7) ] 39.9) | (19.8)
0.13 97) | 034 14 | 1.43 | 1.10 | 19/32
BOLI-FR4-03 4 Male FR 3.2 060 | 035 543 ©6) | 1.00 | 6.4) | 362 | 28 |@51)
0.19 (54.1) 044 | 27.7)| 3116 | 164 | 1.57 | 25/32
BODID-FR4-05 4.8) 240 | 0.0 (11.2) 4.8) | 41.7)] 39.9) | (19.8)
0.28 2.88 0.56 035 | 219 | 2.05 | 11/8
BO[I(I-FR8-07 - o1 6.00 (73.2) (14.2) @ | 55| (52) | (28.6)
BOLLLFRE10 0.41 12.00 3.12 0.69 049 | 267 | 313 | 112
-FR8- (10.3) : (79.2) (17.5) (12.5) | (67.7) | (79.6) | (38.1)
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Ball Valves 25
Switching (3-, 4-, 5-, 6- and 7-way) Valves

3-way Valve 4-, 5-way Valve 6-, 7-way Valve

F F F

Max. Panel A panel Hole Max. Panep Panel Hole Max. Panely

Thickness w H Thickness w H Thickness w

] e I © - Ol |O|—

A A A

Panel Hole

3 3 4 3 4 3
3L Flow Pattern 2 :( % 3 4L Flow Pattern @ 2 5L Flow Pattern 4 @ 2 6L Flow Pattern 5 @2 7LFlow Pattern 5 @ 2

4 5 6 6 7

Special Flow Pattern

3 3
3HL Flow Pattern 2 @ 3 5H Flow Pattern 4 @ 2 SHLFlow Pattern 4 [ J

5 5

3
5LV Flow Pattern 4 [I{ i- 2
O

5

0:’2‘::"9 Connection Orifice v Dimension, in. (mm)
Number Type and Size in. (mm) A B C D E F H
3-way Valve
BOI(I-FL1-00-3L 116" FITOK ?1'035; 0.08 (1'26% ((2)':;)
. 0.09 201 | 097 | 034| 14 | 143 | 1.10 | 1932
BOLIO-FL2-02-3L 1/8" FITOK 2.4) 015 | 1.1y | 46) | (86)| (6.4 | 36.2)| ©8) | (15.1)
0.13 221 | 107
BO[IJ-FL4-03-3L R 3.2 035 | x6.1) | (27.2)
BOLILLFLA-05.3L 0.19 000 | 239 | 117 044 316 | 164 | 157 | 25732
-FLA-05- (4.8) - 60.7) | (29.7) | 11.2)| 4.8) | 41.7)| 39.9)| (19.8)
. 0.28 289 | 143 | 056 | 035 | 2.19 | 205 | 11/8
BOLL-FL6-07-3L 3/8" FITOK 7.1) 200 | 734 | 363) | (142)| (9 | 55| (52) | (28.6)
FL8-10- 12" FITOK 4,
BODO-FLE-10-3L 0.41 0 | 348 | 174 | 069 | 049 | 267 | 3.13| 112
10.3 884) | 44.2) | (17.5)] (12.5)| (67.7)| (79.6)| (38.1
BOCIT-FL12-10-3L 3/4" FITOK (103) ago | ©84 | a2) 1 (17.5)) (125)] (67.7)| (79.6)| (38.1)
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26 Ball Valves

Basic \pe Dimension, in. (mm)
. . . Orifice
Ordering Connection Type and Size N Cv
Number . A B C D E F H
0.09 201 | 0.97
BOCIC-ML3-02-3L .
© 3-02:3 3 mm FITOK @4 | % | G10| a6 | 03a| 1a | 143 | 110 | 1932
0.13 221 | 107 | (86)] (6.4) | (36.2)| (28) | (15.1)
BOCIT-ML6-03-3L G2 | 935 | genl @7a)
6 mm FITOK 239 117
BOLL-ML6-05-3L 019 | %% | 60.7)| 29.7) | 044 | 316 | 164 | 1.57 | 25m32
(4.8) 246 | 120 | (11.2)| (4.8) | (41.7)| (39.9) | (19.8)
BO[I1-ML8-05-3L 8 mm FITOK 080 | c5o | 30.5)
0.28 289 | 143 | 056 | 035 | 219 | 2.05 | 118
BOCITI-ML10-07-3L 10 mm FITOK on | 29 | Gzl ces | aanl @ | 6sm| &2 | a6
0.41 348 | 1.74 | 069 | 049 | 267 | 313 | 112
BOLL-ML12-10-3L 12 mm FITOK (103) | 460 | 88.4)| (44.2) | (17.5)| (12.5) | (67.7)| (79.6)| (38.1)
0.13 163 | 081 | 034| 14 | 143 | 1.10 | 1932
BOCIT-FNS2-03-3L 1/8 Female NPT G2 | 93 | ura| cos | 66| 64 | G62)| G8 | (15.1)
0.19 206 | 1.03 | 044 | 3/16 | 164 | 157 | 25/32
BODID-FN54-05-3L @8 | %7 | 523)| 262) | (11.2)| 4.8) | @1.7)| 39.9)| (19.8)
1/4 Female NPT
BOCI-FNS4-07-3L 1.70
0.28 246 | 118 | 056 | 035 | 219 | 2.05 | 1178
BOJ[J-FNS6-07-3L 3/8 Female NPT .1 1.50 (6251 G0 | (142)] ) | (53] (52) | (286)
0.41 313 | 156 | 069 | 3/8 | 267 | 313 | 112
BODIL-FNS8-10-3L 1/2 Female NPT (103) | 329 | (79.5)| 39.6) | (17.5)| 9.5) | (67.7)| (79.6) | (38.1)
0.19 206 | 1.03 | 044 | 3/16 | 1.64 | 157 | 25/32
BODD-FRT4-05-3L 1/4 Female BSPT @8 | %7 | 523)| 262) | (11.2)| 48) | @1.7)| 39.9)| (19.8)
0.28 246 | 118 | 056 | 035 | 219 | 2.05 | 1178
BOCIT-FRT6-07-3L 3/8 Female BSPT on | 150 | 69| co | dan| o | 59| 62 | ese
0.41 313 | 156 | 069 | 049 | 267 | 3.13 | 112
BOLIL-FRTE-10-3L 1/2 Female BSPT (103) | 339 | (79.5)| 39.6) | (17.5)| (12.5) | 67.7)| (79.6)| 38.1)
- & 5-way Valve
BOCIT-FL2-01-4L
1/8" FITOK ?1'?6(; 0.07 %é%? (;'33;)
BODICI-FL2-01-5L 0.44 | 532 | 1.76 | 157 | 29/32
BOLILFNS2-014L voe & | oss (112)| @.1) | @46)| 39.9)| (23.1)
1/8 Female NPT (1' 6) 0.07 155 (2'2 1)
BOCIT-FNS2-01-5L : 352 |
BOLICI-FNS8-10-4L 0.41 313 | 156 | 069 | 0.41 | 276 | 263 | 1112
1/2 Female NPT ) 3.50 c c : ) : )
oL FNSE105L (10.3) (79.5)| (39.6) | (17.5) | (10.5) | (70.2)| (66.7) | (38.1)
- & 7-way Valve
BOCIC-FL1-00-6L
oot — 005 | g5 | 264|132
-FL1-00- 044 | 028 | 1.76 | 157 | 29132
———— . 26 | 05y | 112 @ | @28 (99| @31
1/8" FITOK a6 | %7 | Grel @an
BOCIC-FL2-01-7L : : :
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Crossover (4-, 6-way) Valves

4-way Valve

© Max. Panel
Panel Hole Thickness O
H w
N L T 1
N I
o
o

1 4
4C Flow Pattern @
2 3

Special Flow pattern

4H Flow Pattern 3 @ 1

2

4

2

4HL Flow Pattern 3 @:@ 1

4

Ball Valves 27

6-way Valve
F
© Max. Panel
Panel Hole Thickness O
H ! w
—
| I
o

O

O

5.6

6C Flow Pattern4 @ 1

372

2
|
4V Flow Pattern 3 l'rr\ 1
N
4

Basic ) ) Oife Dimension, in. (mm)
Ordering Connection Type and Size | . Cv
Number in. (mm) A| B | D| E|F|H
4-way Valve
BOOI-FL1-00-4C 1/16" FITOK ?1'%5) 0.06 (411:2)
BOLIL-FL2-01-4C 1/8" FITOK 006 | 008 (gés.;) ((1)'1%‘2‘) (31{.186) (Jlis.% (;2;97)) (2159/.382)
BO[I(I-FNS2-01-4C 1/8 Female NPT a6 | - (;'95_2)
BOLICI-FNS8-07-4C 1/2 Female NPT ?7',21% 1.60 (3'91_3) (‘1)';2) ((1"2‘% (2'76_;) (%1_2) (13;/12)
6-way Valve
BOLIL-FL1-00-6¢ 1/16" FITOK ?1'?35) 0.06 (21:2) 0.44 | 3/16 | 1.68 | 1.53 | 29/32
BOOO-FL2-01-6C 1/8" FITOK ?1'?66) 0.08 (2'55_2) 2| @8 | 427 (389 231

1. FITOK means FITOK double ferrule tube fittings.
2. Sizes and types listed are standard. Other sizes and types are available upon request, refer to the ordering information.

3. Dimensions are shown with FITOK nuts finger-tightened. All dimensions are for reference only and are subject to change.
For dimensions not shown above, please contact the authorized representative or FITOK Group.

Vent Port Options

Vented Valves

The maximum working pressure for vented valves is 500 psig (34.4 bar).

Straight-pattern Valves

A vent hole in the side of the valve body makes the downstream port vent to atmosphere when the valve is closed.

FITOK



28 Ball Valves

Angle-pattern and 3-way Valves
A vent hole in the side of the valve body makes the bottom port vent to atmosphere when the valve is closed.

Welded Vent Port Connections
A FITOK tube fitting or a tube stub welded to the vent port is available for stainless steel vented valves.

Bottom Screw Panel Mounting Options

Remark
The bottom screw panel mounting options are not available on angle-pattern valves, 3-way valves, 6-way valves and 7-way valves.

Mounting Dimension

2-way
/ N\ . Dimensions, in. (mm)
/& /N — Orifice
T / ) T in. (mm)
i > \ M N
t | & \\ j J
S\ ‘ / ||
Pe N 0.05-0.13 | 0.63 M2.5 x 0.45
\\ \ N (1.3~3.2) (15.88) | deep 0.24" (6)
7 0.19 0.88 M3 x 0.5
(4.8) (22.23) deep 0.24" (6)
2-way
0.28 1.25 M5 x 0.8
4-way (7.1) (31.75) deep 0.24" (6)
0.41 1.63 M5 x 0.8
(10.3) (41.28) deep 0.24" (6)
0.05~0.06 1.25 M5 x 0.8
(1.3~1.6) (31.75) | deep 0.24" (6)
4-way
0.28 2.00 M5 x 0.8
(7.1) (50.8) deep 0.24" (6)
0.05~0.06 1.25 M5 x 0.8
(1.3~1.6) (31.75) | deep 0.24" (6)
5-way
0.41 2.00 M5 x 0.8
(10.3) (50.8) deep 0.24" (6)
5-way

FITOK
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