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How a quarter-turn valve becomes an automated one: the ISO 5211 mounting pad and star that make actuators
interchangeable, sizing pneumatic actuators with real torque margins (and why spring-return doubles the size),
gear operators for the big diameters, and the solenoid, limit-switch and positioner stack on top.

ISO 5211 made it a bolt-on decision
Quarter-turn valves and their operators meet at an ISO 5211 pad: a bolt circle (F03…F25) plus a drive connection (square or 
star) of stated size. Match F-number and square across maker boundaries and the pieces bolt together — the dimension 
tables live in the ISO 5211 reference. The stocked rows show the grammar end to end: a 2 3 ball valve with double-acting 
pneumatic actuator, its spring-return (single-acting) 1 3 sibling, a DN200 butterfly with electric actuator beside the same valve 
as a double-acting pneumatic build, and a DN150 gear operator on an F07 pad with 14 mm square for manual big-bore duty.

Torque sizing: margins are the engineering
Start from the valve's breakaway torque at duty conditions — seat material, pressure and media raise it far above the 
catalogue's clean-water figure (dry gas and slurry duty can double it).

Apply a safety factor ~1.25–1.5 on breakaway; more for infrequently operated or sticky media (PTFE seats cold-flow and 
grip).

Double-acting actuators push both ways with air; spring-return uses air one way and springs for the fail action — the spring 
consumes half the air torque, so fail-safe costs roughly one actuator size. Decide fail-open/fail-closed from the process, not 
habit.

Electric actuators trade speed for controllability and need no air; duty cycle and modulating class matter. On loss of power 
they stay put unless a fail unit is added — the opposite default to spring-return pneumatics.

Oversizing is not safe-sizing: a grossly oversized actuator can twist a stem on a stuck valve. Size, don't guess.

The stack above the actuator
Item | Job |

Solenoid pilot valve | Electrical command !’ air; 5/2 for double-acting, 3/2 for spring-return (patterns in the directional-valve 
finder) |

Limit switch box | Position feedback to the PLC — the yellow dome on every automated skid |

Positioner | Modulating duty: 4–20 mA to percent-open (signal guide) |

Air preparation | Filter-regulator per actuator group (compressed-air guide) |

Valve-side selection stays its own discipline — butterfly families here. For quotation: valve type/DN/pressure class and media, 
fail action, supply (air pressure or voltage), and the accessory list — around 380 butterfly and 1,000+ ball-valve rows plus 
actuated assemblies are stocked, quoted engineered within 24 hours. Retrofit enquiries need one extra fact: the existing 
valve's ISO 5211 pad and stem square, read straight off the mounting face.

Frequently asked questions
What does F07 mean on a valve or actuator?The ISO 5211 bolt-circle size — F07 is a 70 mm pitch-circle pad with its defined 
bolt pattern; paired with the stem square size (the stocked DN150 gearbox pairs F07 with a 14 mm square), it fully defines 
the mechanical interface.Why is a spring-return actuator so much bigger than a double-acting one?The air stroke must 
compress the fail springs and still turn the valve — roughly half the pneumatic torque goes into the springs. Budget one size 
up (and more air) for fail-safe action; that is physics, not margin-padding.Can I automate an existing manual ball valve?If it 
carries an ISO 5211 pad (most industrial ball and butterfly valves do), yes — remove the handle, bolt a correctly sized 
actuator or bracket kit on, and match the stem square. Without a pad, bracket kits bridge it, measured from the stem 
flats.Should the valve fail open or fail closed?The process decides: cooling duties usually fail open, fuel and product lines fail 
closed. Spring-return pneumatics give the fail action inherently; electric actuators hold position unless specified with a fail unit 
— never assume either default.How much torque does my valve need?The valve maker's breakaway figure at your pressure 
and media, times 1.25–1.5. Seat material moves it most — PTFE-seated balls grip after sitting, high-performance butterflies 
rise with 9E�° the clean-water catalogue number is the floor, not the answer.
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