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Company Profile

Zhejiang Theoborn Auto-Control Valves Co., Ltd. is dedicated
to manufacture pneumatic actuators, electric actuators. Our
products fundamentally transform the complex traditional
usage of valves, incorporating high technology with the control
process of valves, greatly improving the efficient usage of valves,
largely diminishing the controlling cost, and obtaining
considerable profits for enterprises.

Theoborn company is located in wenzhou city which possesses
a long history of manufacturing valves and pumps. Inspired by
our experience of manufacturing valves and pumps, supported
by exquisite manufacturing technique, and enveloped with the
special innovative consciousness and serious spirit. Theoborn
endeavors to culminate the wisdom, aspires to make the best
products, and desires to benefit human beings.

Theoborn people believe that we should consider people as boat,

consider wisdom as helm and consider seriousness as sail.

Theoborn believes that professional technology, along with the
sincere service, will obtain customers' hearts, win customers'
credits, and move customers.
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Product Introduction

TBNS Series stainless steel pneumatic actuator is powered by
compressed air, through the linear motion of the piston rack
drives the gear output shaft, to angle stroke output pneumatic
actuators. A double action and single action type, widely
applicable to ball valve, butterfly valve switch, plug valve
isometric stroke of the valve and adjusting, can also be used
in other rotary occasions, is to realize the ideal device for
industrial pipeline automation control.
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TBNS Series stainless steel pneumatic actuator design features

¢ ASTM316L, 316, 304, 303 stainless steel pneumatic actuator with electro-polish finish offer excellent resistance to most
corrosive chemicals as well as industrial atmospheres.

¢ Dual piston rack and pinion design for compact construction, symmetric mounting position, high-cycle life and fast operation,
reverse rotation can be accomplished in the field by simply inverting the pistons.

¢ Multiple bearings and guides on racks and pistons, low friction, high cycle life and prevent shaft blowout.

¢ Modular preloaded spring cartridge design, with coated spring for simple versatile range, greater safely and corrosion
resistance, longer cycle life.

¢ Fully machined teeth on piston and pinion for accurate low backlash rack and pinion engagement, maximum efficiency.

# The two independent external travel stop adjustment bolts can adjust £5°at both open and close directions easily and precisely.

o Stainless steel fasteners for long term corrosion resistance.

¢ Full conformance to the latest specifications:1ISO5211,DIN3337 and Namur or product interchangeability and easy mounting

of solenoids, limit switches and other accessories.
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T{EREEF46HIA%E Operating Principle and Out Torque
T{E[RIE Operating Principle
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¥R Description

}g7~e8125T Indicator Screw

$87~88 Indicator

3SR Snap Ring

#H 5 Washer

SN B Outside Washer

&I Body

&ZE Piston

i&EZE"O"BUE Piston O-ring
iEZE K Piston Bearing
JEESpring

EE R ESpring Retainer(L,R)
JHEEEFFRetainer Connector
Uiss"O"8@ End-Cap O-ring

iz End-Cap

FRATIZHE Stop screw

== 2 FELEFF End-Cap Stop Screw
iEZESHR Guide Piston
A48T O "B O-ring(Adjust screw)
VTIRETIRA Nut(Adjust screw)

ET5IE2 Adjust screw
3L Plug

R A Inside Washer
4% Cam

4t Bearing Top
L#h"O" 84/ O-ring(Top)
4l Pinion

A& Bearing Bottom
Tid"O" & O-ring Bottom
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#73#} Standards Material

#B#%}Plastic

#8#!Plastic

5N Stainless steel

g5 Stainless steel
T#2¥8%} Engineering Plastics
EBEN Stainless steel

SN Stainless steel

FURRR. THEIRAR Viton/NBR
T72¥8%} Engineering Plastics
SEAEEEN Spring Steel

fE166 Nylon 66

§f@ Brass

SRR, THERAR Viton/NBR
AEBEN Stainless steel

5N Stainless steel

AEBEN Stainless steel

Jé#66 Nylon 66

1B NBR

TE5EN Stainless steel

AEBIN Stainless steel

18R NBR

T#2¥B#l Engineering Plastics
BN Stainless steel
TF2#8%} Engineering Plastics
SRR, THEIRER Viton/NBR
AEBEN Stainless steel
T72¥8%} Engineering Plastics
SRR, THEIRAR Viton/NBR

CCW (ZRIsT AR )

EFE=SEADBA , FEAEERBRGRIE , Wit
HFRE IR | MEENEN=SHBOREE.
Air to Port A forces the pistons outwards, causing

the pinion to turn counterclockwise while the air is
being exhausted from Port B.
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CCW (ZRIstHEE )

EHE=SEAOBA  FEAEEAERTEIE , Bl
IS T A, IEENESSHBOREE,
Air to Port A forces the pistons outwards, causing

the springs to compress, The pinion turns counter-
clockwise while air is being exhausted from Port B.

CW (IR 751 )

EE=SEBOMA , FEAEERT OB , BT
R mEE  mEEFRENESHACRS.
Air to Port B forces the pistons inwards, causing the

pinion to turn clockwise while the air is being exhausted
from Port A.

CW (IR 7513 )

RSB, ATEENFREREERTORE |, BT
Rt , SSHADOHER.

Loss of air pressure, the stored energy in the springs
forces the pistons inwards, the pinion turns clockwise
while air is being exhausted from Port A.
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TBNS Series Stainless Steel I =TI TBNS Series Stainless Steel I ST
Pneumatic Actuator ELEIERTEN] Pneumatic Actuator [HEOEORN
W{EFHE Output Torque With Double Acting E{EFA%E Output Torque with Spring Return
BIERSHTRS R
Output Torque of Pneumatic Actuator with Spring Return
4 BN
Output torque
« R Tl ap A ] ifaapAyis]
Output torque Output torque
ﬁ&
Rotation J— J—
v . A roke 'f‘.l'*i PRNY Strake 'fT%E
i’ Rotation Rotation
0° 45° 90° - R
0° 45° 90° 0° 45° 90°
,—
TBNSW{EBUIT=Smt DiER
Output Torque Table of SK Series Pneumatic —
. . SKE{ERZ 1TES M J0%EOutput Torque of ST Series Pneumatic Actuator with Spring Return
Actuators with Double Acting
SIREIREER HHE Nm
me SRR HIRSE Nm wiE elmmnE 3 4 5 6 7
e #E  Springs' output
Model 3.0 4.0 5.0 6.0 7.0 8.0 Miod?el Spring SiREHHAEOutput Torque of Air to Springs ( Nm)
t o S o o o o o o o o o o
TBNS-052DA 11.6 15.4 19.2 23.0 26.8 30.6 & 0 20 0 90 0 20 0 90 0 90 0 20
Start End Start End Start End Start End Start End Start End
TBNS-063DA 20.9 28.1 35.3 42.4 49.6 56.8 5 3.6 54 6.5 4.6 10.8 8.6
TBNS-083DA 44.0 58.7 73.5 88.2 102.9 117.6 6 4.3 6.7 6 3.3 102 7.3
<10 7 5.1 7.9 9.6 6.1 13.7 101
TBNS-105DA 95.6 127.2 158.8 190.4 222.0 253.6
TBNS.0525K 8 5.8 9.2 9 4.8 11234 3.2 S —
TBNS-125DA 145.3 193.9 242.5 291.1 339.6 388.2 9 66 | 104 8.4 3.6 : : : :
10 7.3 11.7 7.8 2.3 11.8 6.3 15.7 10.3 19.6 14.3
TBNS-140DA 245.4 328.0 410.5 493.1 575.6 658.2 11 8.1 12.9 11.1 5.1 15 9.1 18.8 13.1
14, 7.
TBNS-160DA 369.9 496.6 623.3 750.0 876.7 1003.4 12 | 88 | 14.2 105 | 3.8 3 8 18 | 11.8
5 6.1 12 16.3 10.6 232 17.7
6 7.3 13.7 145 7.9 214 15
7 8.6 15.5 19.7  12.4 266 19.5
o . . . . 8 9.8 17.2 179 9.8 25 17
WERTTE3RYEEY Sizing: Spring Return Actuators TBNS-063SK o ST o 62 T 72 [ 233 | 1aa | 304 277
10 12.3 207 14.4 4.5 21.6 11.9 2838 19.2 359 26.5
HEIEERIERHET , XUERHITEEE RNZ 2 FEE/920%-30%, The suggested safety factor for double acting actuators under 11 13.6 225 19.9 9.3 27.1 16.7 344 241
—5] - ormal working conditions is 20%-30% 12 148 242 182 67 255 142 328 217
A normat working rtons 15 £47-3U%. 5 15  20.4 302 22.8 453  39.2
#1358 =100Nm Example: 6 18 246  26.9 176 419 339
24 15E=100x(1+30%)=130Nm The torque needed by valve=100N.m 7 21 28.7 385 28,6 534 4438
— _ . 8 24 32.9 351 232 499 393
SEEH=5Bar \ i ‘ The torque consnder?d safety factor TBNS-083SK 9 27 37.1 316 17.9 465 33.8 613 498
STRBXEFRFOREER | WEECX R TS R/ MBI TBNS-105DA, (1+30%)=130N.m Air Supply=5Bar 10 30 41.2 282 126 43 28.4 577 442 725 601
According to the above table, we can choose the minimum model 11 33 45.4 39.5 229 542 386 689 543
12 36 49.6 36 175 50.6  33.1 65.3  48.6

is TBNS-105DA.
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) 27.5
6 33.1
7 38.7
8 44.3
TBNS-105SK 9 49 9
10 55.4
11 61
12 66.6
5 46.3
6 56
7 65.8
8 75.5
TBNS-125SK 9 85 3
10 95
11 104.8
12 114.5
5 74.7
6 90.9
7 107.1
8 123.2
TBNS-140SK 9 139.4
10 155.6
11 171.7
12 187.9
5 112.4
6 137.4
7 162.5
8 187.6
TBNS-160SK 9 2127
10 237.8
1" 262.9
12 287.9

B{EBMITRRATEER

41.3
49.7
58
66.3
74.7
83
91.3
99.7
72.3
86.4
100.6
114.8
128.9
143.1
157.3
171.4
113.6
139.6
165.6
191.6
217.6
243.6
269.6
295.6
190.9
229.9
268.9
307.9
346.9
385.9
424.9
463.9

66.6
60.8

103.4
92.8

177
1568.2

267.7
239.4

49.4
40.6

77.5
59.8

135.4
105.3

183
140.3

HEEETEFHET | BIERITHRERIIREREN30%-50%

fugn -

102.3
95.9
89.6
83.3
76.9
70.6

154.7
143.6
132.5
121.4
110.4
99.3

258.7
240.7
222.7
204.7
186.7
168.7

397.4
369.6
341.8
313.9
286.1
258.3

I TEEHE=80N.m £ 75=80(1+30%)=104N.m=EE/I=5Bar
STRRERVEFRHITER ML 0REER | T LABRITBNS140 K7t 05

54772 0°=308N.m
54712 90°=247N.m
SHEEITIE 90°=181N.m
JHEEITIE 0°=120N.m

FrEt DRI ATRAIER,

8

BIFRNTRREESTIRET , FUTHRBOESA A TRRLI%E |

TR E SN,

83.9

74.6

65.2 124.3 98.7

55.9 117.4 88.9

46.6 110.6 791 1443 111.6

37.2 103.8 69.2 136.9 101.2 170.1 133.2
96.9 59.4 129.6 90.9 162.3 1224
90.1 49.6 122.3 80.6 1544 111.6

123.9

106.9

89.9 1829 137.9

729 1713 1216

55.9 159.7 1054 209 154.8

38.9 148.1 89.1 196.9 139.3 2458 189.4
136.5 72.9 184.9 123.8 233.2 174.7
1249 56.6 172.8 108.3 220.6 159.9

219.4

190

160.6 306  245.9

131.2 288.7 2171

101.8 271.5 188.3 356.2 274.8

72.3 2542 159.5 339.7 246.7 425.2 333.8
237 130.7 323.2 218.5 409.5 306.3
219.7 101.9 306.7 190.3 393.7 278.8

316.9

273.5

230.1 472.3 362.5

186.7 444.9 318.3

143.3 417.4 274.2 548.7 405.1

99.8 389.9 230 521.6 360.2 653.3 490.3
362.5 185.8 4945 3153 626.6 444.7
335 141.7 467.4 270.3 599.9 399

Sizing: Spring Return Actuators

The suggested safety factor for spring return actuator under normal
working conditions is 30-50%

Example :

The torque needed by valve=80N.m The torque consider safety factor
(1+30%)=104N.m Air Supply=5Bar According to the table of spring
return actuators' output, we find output torque of TBNS140 K7 is:
Air stroke 0°=308N.m Air stroke 90°=247N.m

Spring stroke 90°=181N.m Spring stroke 0°=120N.m

All the output torque is larger than we needed.

Attention:

During the restoration, the spring return actuators' output torque
will not be affected by the inputing air from the port B. On the
contrary, it will help the restoration of springs.

TEARFM

1 FRNE | EESS. TEMESETTEH ;

2. EJ5EHE - XUWEF2 ~ 86 (Bar) , B{EFE2~8E (Bar)

3. TIERE : tEE ([FRTIRISRIROEE ) -20°C ~ +80°C
GREY ( {EFFERAORIE ) -40°C ~ +80°C
=iE8 ((FASIRIRORLE ) -20°C ~ +150°C

TIEREE | E90° BB + 5 HIRETEE

LEE  EEETERMT  AEMLEER

L& EAENEHEIIGE

. RBERED  BASEABIT108,

N o v oA

Operating Conditions

1. Operating media Dry or lubricated air, the non-corrosive gases or oil.
2. Air supply pressure Double acting: 2 ~ 8 Bar; Spring return: 2 ~ 8 Bar
3. Operating temperature Standard: -20°C ~ +80°C

Low temperature: -40°C ~ +80°C

High temperature: -20°C ~ +150°C
. Travel adjustment Have adjustment range of +4°for the rotation at 90°
. Lubrication Under normal operating condition, need not accrete lubricant
. Application Either indoor or outdoor
. Highest pressure The maximum input pressure is 10 Bar

N o oo b

BIERITEREERERR

Spring mounting form for spring return actuators

OaO @@

=
8o\ 0% =E®
@ @ @ @ Eﬁf%#bﬁ%%ﬂ’;ﬁautHTH%E%DEIXEJJHﬁljﬁﬁﬁagﬂ’ﬂfﬂ
Q Q SEARRT (HMUTEMBSMSEES ) . EER,
SERUREEUA T , EEEEEXENT

5 Springs 6 Springs R BARMES,
%0\ @8 (68 @8 N
ake sure that the torque necessary to
@Q@ @O@ @Q@ @O@ operate the valve is compatible with the
7 Springs ) Springs actuator torque (it depens on both actuator
type and air supply). Please note that the
Q @ @ @ requested torque depends not only on the
valve, but on the working conditions and the
g g g g g g g g safety margins of the plant in question, too.
O O O O
9 Springs 10 Springs
%) @%) @%) &%
B8 \Bg® \Bgb \Bg8
11 Springs 12 Springs
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L4 # Mounting Standard

SEEOFANAMURERE | BIES75EE
ZAEER, :

Air supply connection is designed in :
accordance with NAMUR Standard to

install solenoid valves.

HHMAINAMURRAEERTEL (4 3Bt
L, AIEERATR. EfAEENGHIRE.

The Namur drive pinion and the Namur
top mounting connection permit direct
installation of accessories such as limit
switch box and positioner.

TR LI FRIS05211, [IN33374RA |
AR G (S M) ER,

Bottom mounting connection is designed
in accordance with ISO5211 and DIN3337
standards for direct mounting with valve
gear boxes or mounting brackets.

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

TENSESIREASEIATEI n -
TBNS Series Stainless Steel I nen
Pneumatic Actuator METFOIHOIN
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TBNSZEF51728=F2ER~TFE TBNS Series Actuator Dimension Table
) = BN
S A B C D E F G H 1 N J K L M E“”f%
Model @ i
onnection
TBNS-052 146 72 30 92 47 32 14 80 30 11 @50 @36 M6*10 (1/4"-20UNC) M5*7.5(#10-24UNF) G1/4"
TBNS-063 173 88 36 108 54 38 18 80 30 14 @70 @50 M8*13(5/16"-18UNC) M6*10(1/4"-20UNC) G1/4"
TBNS-083 204 108 48 128 655 48 21 80 30 17 ®70 ®50 M8*13(5/16"-18UNC) M6*10(1/4"-20UNC) G1/4"
TBNS-105 270 133 50 153 77 60 26 80 30 22 @102 ®70 M10*16(3/8"-16UNC) M8*13(5/16"-18UNC) G1/4"
TBNS-125 302 155 58 175 87 69.5 275 80 30 22 @102 ®70 M10*16(3/8"-16UNC) M8*13(5/16"-18UNC) G1/4"
TBNS-140 394 172 69 192 955 77 32 80 30 27 @125 @102 M12*20(1/2"-12UNC) M10*16(3/8"-16UNC) G1/4"
TBNS-160 456 198 75 218 106 87 34 80 30 27 @125 @102 M12*20(1/2"-12UNC) M10*16(3/8"-16UNC) G1/4"
TBNS-210 568 257 90 287 133 113 40 130 30 36 ®140 M16*24(5/8"-11UNC) G1/4"
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