API STANDARD 600

Steel Gate Valves — Flanged and Butt-welding Ends, Bolted

Bonnets
Executive Summary

Edition Fourteenth Edition, May 2021

Errata Errata 1, April 2024

Normative References API 598, API 624, ASME B16.34, B16.5, B16.10, B16.25, B16.47
Pressure Classes 150 /300 /600 /900 / 1500 / 2500

Size Range (DN) DN 25 to DN 1050 (NPS 1 to NPS 42)

Application Petroleum refinery & related industry — corrosion/erosion service

1. SCOPE (Section 1)

API 600 specifies requirements for heavy-duty bolted bonnet steel gate valves for petroleum refinery
applications where corrosion, erosion, and demanding service conditions require full port openings,
heavy wall sections, and large stem diameters.

Standard Valve Features

Bolted bonnet construction

Outside screw and yoke (OS&Y)

Rising stems with non-rising handwheels

Single or double gate (wedge or parallel seating)

Metallic seating surfaces

Flanged ends (ASME B16.5 / B16.47) or butt-welding ends (ASME B16.25)

Values are stated in both metric (SI) and U.S. Customary units. These unit systems shall be used
independently — combining values from both systems constitutes nonconformance.

2. PRESSURE / TEMPERATURE RATINGS (Section 4)

Pressure/temperature ratings shall be per ASME B16.34 standard class tables for the applicable
material specification and class. The temperature for a corresponding pressure rating is the maximum
temperature of the pressure-containing shell, generally equal to the contained fluid temperature.

For temperatures below the lowest listed in P/T tables, service pressure shall not exceed the
pressure for the lowest listed temperature

Any temperature or pressure restrictions from special seals or trim materials shall be marked
on the valve identification plate

For valves capable of trapping fluid (center cavity overpressure), refer to ASME B16.34

3. DESIGN (Section 5)




3.1 Body and Bonnet Wall Thickness (5.1 /5.2)
Minimum wall thickness (tm) at time of manufacture is specified in Table 1 per class and size. Key
rules:

+ Butt-welding end weld preparation shall not reduce wall thickness to less than tm within a
region closer than tm to the body neck outside surface

*  Thickness shall not be less than 0.77tm at a distance of 2tm from the weld end
+  Bonnet wall thickness shall also be tm; neck extension uses ASME B16.34 body neck rules
Representative minimum wall thicknesses (selected values from Table 1):

DN/ NPS Class 150 Class 300 Class 600 Class 900 Class 1500
DN 50 (NPS 2) 8.6 (0.34) 9.7 (0.38) 11.2 (0.44) 19.1 (0.75) 19.1 (0.75)
DN 100 (NPS 4) 11.2(0.44) 12.7 (0.50) 16.0 (0.63) 21.3 (0.84) 28.7 (1.13)
DN 200 (NPS 8) 12.7 (0.50) 17.5 (0.69) 25.4 (1.00) 31.8 (1.25) 47.8 (1.88)
I132I\; 300 (NPS 16.0 (0.63) 20.6 (0.81) 31.8 (1.25) 42.2 (1.66) 66.8 (2.63)
2D‘:\l) 600 (NPS 20.6 (0.81) 30.2 (1.19) 50.8 (2.00) 73.2 (2.88) 114.3 (4.50)

Values in mm (in.). Note: Classes 650—1050 (NPS 26—42) available only in Class 150 and 300.

3.2 Body Dimensions (5.3)

Flanged Ends
* Upto DN 600 (NPS 24): dimensional requirements per ASME B16.5
+  Over DN 600 (NPS 24): per ASME B16.47 Series A or B as specified by purchaser
» Default: raised face end flanges; purchaser may specify alternate facing finish
» Face-to-face dimensions per ASME B16.10 or ISO 5752

* Body end and bonnet flanges shall be cast or forged integral with body (or welded when
purchaser approves)

*  Welded flanges: full penetration butt-welding per ASME B31.3; centering backing rings shall
be removed after welding

Butt-welding Ends
+ Conformance to ASME B16.25 (bore specified for use without backing rings)
* End-to-end dimensions per ASME B16.10
+ Carbon steel welding ends: C content < 0.23% by mass; Carbon Equivalent (CE) < 0.43
CE =C + Mn/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15

Body Seats (5.3.3)
» Seating surfaces: integral or faced with weld metal; minimum facing thickness 1.6 mm (0.06
in.)
* Separate seat rings: shoulder or bottom seated, threaded or seal welded; tack/stitch welding
NOT permitted
» Sealing compounds shall NOT be used when assembling seat rings

3.3 Bonnet (5.4)

« Bonnet shall include a conical or spherical stem backseat (bushing positively secured, or
integral for SS/Ni alloy, or hardfaced overlay = 1.6 mm thick)

* Bonnets: one-piece castings or forgings (extended bonnets for cryogenic/high-temp per MSS
SP-134)

* Gland bolting secured to bonnet; eyebolt pins anchored on both sides; no open slotted holes
or fillet welds for anchors

3.4 Bonnet-to-Body Joint (5.5)



Joint type: flange and gasket
Class 150: flat face, raised face, tongue & groove, spigot & recess, or ring joint
Classes > 150: same as above EXCEPT flat face is NOT permitted

Minimum 4 through-type stud bolts; minimum sizes: M10/3/8" (DN 25-65), M12/1/2" (DN 80—
200), M16/5/8" (DN = 250)

Gasket contact surfaces shall be free of sealing compounds at assembly

Acceptable gaskets: solid/grooved metal with graphite facings, metal ring joint, spiral wound
metal gasket

3.5 Gate (5.6)
Gate types (see Figure 2 of standard): Flexible wedge, Solid wedge, Split wedge, Double-disc,

Parallel

slide.

Default: one-piece wedge gate (solid or flexible wedge) unless purchaser specifies otherwise
Split wedge or parallel double-disc gate when specified by purchaser

In open position (except double-disc), gate shall completely clear seat openings

Body and gate shall have guide surfaces to minimize seat wear and ensure alignment in all
orientations

For DN = 650 (NPS 26): wedge and body guides shall be surface hardened (unless otherwise
agreed)

Gate seating surfaces: integral or weld metal faced; minimum thickness 1.6 mm (0.06 in.)

Wear Travel (5.6.6)
Wedge gates shall be designed to allow the gate to move into the seats by a wear travel distance h

(parallel to seating surface). Minimum wear travel values from Table 3:
Valve Size Range Min. Wear Travel h Max. Stem Projection
DN <50 (NPS < 2) 2.3 mm (0.09 in.) 11.5 mm (0.45 in.)
DN 65-150 (NPS 3.3mm (0.13in.) 16.5 mm (0.65 in.)
2Y2-6)
DN 200-300 (NPS 6.4 mm (0.25in.) 19.2 mm (0.75in.)
8-12)
DN 350-450 (NPS 9.7 mm (0.38in.) 29.1 mm (1.14in.)
14-18)
DN 500-600 (NPS 12.7 mm (0.50 in.) 38.1 mm (1.50 in.)
20-24)
DN 650-700 (NPS 16.0 mm (0.62 in.) 48.0 mm (1.86 in.)
26-28)
DN 750-900 (NPS 19.1 mm (0.75in.) 57.3 mm (2.25 in.)
30-36)
DN 950-1050 (NPS  25.4 mm (1.00 in.) 76.2 mm (3.00 in.)
38-42)

3.6 Yoke (5.7)

Yoke may be integral with bonnet or a separate part
Yoke retains the stem nut which links the handwheel to the stem
Design shall permit stem nut removal while valve is under pressure and backseated

Separate yokes: mating surfaces machined; yoke-to-stem nut bearing surfaces flat and
parallel; lubrication fitting required

3.7 Stem and Stem Nut (5.8)



Minimum stem diameter per Table 4 (varies by size and class; range approx. 15.9 mm to
101.6 mm for Class 150-2500)

Stem surface finish in contact with packing: Ra < 0.80 ym (32 pin.)

Stem shall be one-piece wrought material (welded fabrication or threaded assembly NOT
permitted)

Stem threads: trapezoidal form (ASME B1.5 or B1.8); left-handed thread — clockwise rotation
of handwheel CLOSES valve

Minimum thread engagement: 1%z times stem diameter

Stem-to-gate connection: T-head design (threaded only for double-disc gate)

Stem must include conical/spherical raised surface that seats against bonnet backseat at full
open position

DN = 150 (NPS = 6) with Class = 600: stem nuts shall have ball or roller bearings

Stem nut bushing secured by lock weld or positive mechanical lock (NOT by peening or
staking)

3.8 Packing and Packing Box (5.9)

Packing cross-section: square, rectangular, or trapezoidal

Packing box depth: minimum five uncompressed packing rings

Packing box surface finish: Ra < 4.5 ym (175 pin.) unless otherwise specified
Packing box max bore = stem diameter + 2xpacking width + clearance factor y

Gland and gland flange required; slots for gland flange bolts NOT permitted; gland must have
shoulder to prevent full entry into box

Lantern ring provided only if specified by purchaser

3.9 Bolting (5.10)

Standard: inch series bolting (metric if specified by purchaser)

Body-to-bonnet: continuously threaded stud bolts with heavy semi-finished hex nuts (ASME
B18.2.2 or B18.2.6M)

Thread classes: bolt 2A / nut 2B per ASME B1.1; metric tolerance: bolt 6g / nut 6H per ASME
B1.13M

Diameter < 25 mm (1 in.): coarse (UNC) threads; diameter > 25 mm: 8-thread series (8UN)

3.10 Operation (5.11)

Default: direct operated handwheel opening counterclockwise (unless otherwise specified)

Handwheel: spoke-rim type, maximum 6 spokes, free from burrs/sharp edges; marked with
'OPEN' and direction arrow

Handwheel connection shall prevent loosening from service or vibration
Gear/actuator interface: per ISO 5210 or MSS SP-102, or purchaser specification

3.11 Fugitive Emission Design (5.13)

Valve shall be type tested per AP| 624 requirements
Packing meeting API 624 qualification requirements shall be used unless otherwise specified

4. MATERIALS (Section 6)

4.1 Body, Bonnet, and Main Parts (6.1 — Table 7)

Part

' Material Requirement

Body and bonnet Per ASME B16.34 Group 1, 2, or 3



Gate Steel or corrosion-resistant alloy = body material corrosion resistance

Yoke (separate) Carbon steel or same ASME B16.34 group as bonnet

Body-to-bonnet bolting Per Annex D recommendations; purchaser to specify for temperatures
below —29°C or above 454°C

Bonnet gasket Valid for —29°C to 427°C; metallic portion = body corrosion resistance

Gland and gland flange Melting point above 955°C (1750°F)

Packing Graphitic material for steam and petroleum; —29°C to 427°C; must
contain corrosion inhibitor

Stem nut Austenitic ductile iron or copper alloy with melting point > 955°C

Handwheel Malleable iron, carbon steel, ductile iron, or corrosion-resistant alloy

Identification plate Austenitic stainless steel or nickel alloy; attached with corrosion-

resistant fasteners or welding

Pipe plugs / bypass piping Same nominal composition as shell body material; cast iron plugs NOT
permitted

4.2 Trim (6.2)

Trim comprises: stem, body seating surface, gate seating surface, backseat bushing (or weld
deposit), and small internal parts contacting service fluid.

Trim material is designated by a Trim Number from Table 8 (specified in purchase order). Key trim
types:

Nominal Trim Seating Surface Type Stem / Backseat Type
2 304 Stainless 18Cr-8Ni (CF8/F304) 18Cr-8Ni
3 F310 Stainless 25Cr-20Ni (F310) 25Cr-20Ni
4 Hard F6 Hard 13Cr (nitrided) 13Cr (410/420)
5 Hardfaced Co-Cr A (e.g. Stellite 6) 13Cr (410/420)
5A Hardfaced Ni-Cr hardfacing 13Cr (410/420)
8 F6 and Hardfaced 13Cr + Co-Cr A hardfacing 13Cr (410/420)

(combo)

10 316 Stainless 18Cr-8Ni-Mo (CF8M/F316) 18Cr-8Ni-Mo
13 Alloy 20 19Cr-29Ni (CN7M) 19Cr-29Ni
19A Alloy 625 Alloy 625 (CW6MC) Alloy 625
19B Alloy C276 Alloy C276 (CW2M) Alloy C276

Alternative trim numbers (Table 9): Trim 5A — alt 5; Trim 8 — alt 5; Trim 8A — alt 8; Trim 10 — alt 12
or 16; Trim 13 — alt 14.

5. TESTING, INSPECTION, AND EXAMINATION (Section 7)

» Each valve shall be examined by the manufacturer to assure compliance to this standard
* Inspection and examination per AP| 598
» Each valve shall be pressure tested per APl 598

+ Defects in shell (cast or forged, carbon or alloy steel) revealed by inspection or testing shall
be repaired per the applicable ASTM material specification listed in ASME B16.34




6. MARKING (Section 8)

* Valves shall be marked per ASME B16.34; nameplate shall additionally include 'API 600'

* Unidirectional flow valves: flow direction arrow cast/forged/stamped into body outer wall or on
a permanent identification plate

* Packing complying with APl 624: marked per API 624

» Packing NOT complying with API 624: tag attached indicating packing material (e.g., 'PTFE
Packing', 'Graphite Packing')

7. PREPARATION FOR SHIPMENT (Section 9)

Gate Position Shipped with gate CLOSED

Packing Packing (and lantern ring if specified) installed; remaining gland
adjustment length > 1%% x packing width

Exterior Coating Unmachined exterior surfaces: aluminum or silver paint per
manufacturer's standard (Group 2/3 materials: not required)

Machined Surfaces Coated with removable rust preventative (except SS and nickel alloy;
stem exempt if packing has corrosion inhibitor)

End Protection Flanged/weld ends blanked with wood, fiber, plastic, or metal covers;
covers must require removal before installation

Tapped Connections Fully tightened threaded plugs matching shell body composition

Standard Packaging Loose, palletized, or in box/crate

Export Packaging Individual or collective wooden boxes/crates preventing shifting

8. KEY PURCHASER-SPECIFIED INFORMATION (Annex B
— Normative)

Items marked * are mandatory in the purchase order:

Valve size * Auxiliary connections and openings
Pressure class * Valve orientation

End type and bore/facing * Additional hard facing of guides
Material of valve shell * Bonnet gasket / flange facing spec
Nominal trim material * Wedge type details

Wedge gate or double-disc gate * Lantern ring

Chainwheel, gearbox, or power actuator
Bypass configuration
NACE MR 0103 requirements

Alternate packing material



Pressure seal bonnet
High-pressure closure test
Export packaging

Purchaser inspection

Document prepared as an executive summary of APl Standard 600, Fourteenth Edition (May 2021), including
Errata 1 (April 2024).



