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Table 1A.  Flow Coefficients (CV), Modified Percent and Quick-Opening 
 

Valve Opening (% Travel)  Body 
Size  

Orifice 
Size  10  20  30  40  50  60  70  80  90  100  

 0.25”  .284  .506  .657  .767  .875  .989  1.10  1.20  1.32  1.43  
 0.38”  .311  .621  .942  1.28  1.64  2.07  2.51  2.93  3.35  3.70  

 0.50”  .592  1.17  1.76  2.34  2.95  3.70  4.57  5.50  5.95  6.08  
2”  0.75”  .882  1.76  2.76  3.82  5.53  6.57  8.49  10.8  15.0  16.2  
 1.00”  1.01  2.02  3.14  5.07  9.68  11.9  14.9  17.2  19.3  20.9  

 1.5”  4.74  7.67  9.53  12.9  18.4  24.9  33.6  44.0  53.4  59.5  

 2.0”  5.01  11.0  20.3  33.8  48.9  61.4  67.2  69.5  70.8  71.6  

 0.25”  .284  .506  .657  .767  .875  .989  1.10  1.20  1.32  1.43  
 0.38”  .311  .621  .942  1.28  1.64  2.07  2.51  2.93  3.35  3.70  

 0.50”  .592  1.17  1.76  2.34  2.95  3.70  4.57  5.50  5.95  6.08  

3”  0.75” 
1.00”  

.882 
1.01  

1.76 
2.02  

2.76 
3.14  

3.82 
5.07  

5.53 
9.68  

6.57 
11.9  

8.49 
14.9  

10.8 
17.2  

15.0 
19.3  

16.2 
20.9  

 1.5”  4.74  7.67  9.53  12.9  18.4  26.2  35.6  46.2  57.0  65.1  

 2.0”  5.01  9.85  16.6  30.6  47.2  62.9  77.0  88.8  96.4  101  

 3.0”  6.15  14.9  27.7  52.5  80.3  104  118  124  128  129  

 
Table 1B. Flow Coefficients (Cv), Equal Percentage 
 

Body  Orifice  Valve Opening (% Travel)  

Size  Size  10  20  30  40  50  60  70  80  90  100  

2”  
1.5” 2.0”  1.03 

1.20  
1.52 
2.54  

2.15 
4.75  

2.89 
7.84  

4.08 
12.6  

6.52 
19.2  

9.85 
28.8  

15.1 
40.1  

21.7 
50.4  

27.4 
62.2  

3”  
2.0” 3.0”  1.40 

2.95  
2.73 
5.89  

4.96 
8.76  

8.12 
16.2  

12.8 
26.9  

20.4 
44.2  

32.6 
68.1  

49.7 
92.6  

71.6 111  90.4 124  

 
Table 1C. Flow Coefficients (Cv), Anti-Cavitation (linear characteristic) 
 
Body  Orifice  Valve Opening (% Travel)  
Size  Size  10  20  30  40  50  60  70  80  90  100 

2”  
1.5” 2.0”  0.47 

0.89  
0.58 
1.09  

2.03 
3.84  

4.82 
9.11  

7.46 
14.1  

10.2 
19.3  

12.5 
23.6  

14.6 
27.5  

16.6 
31.4  

18.0 
34.0 

3”  3.0”  1.97  2.40  8.47  20.1  31.1  42.7  52.0  60.7  69.3  75.1 

 
Table 2A. Plug Control Allowable Pressure Drops, PSID - No. 70 Actuator, Direct Acting (Fail Open), Flow Up 
 

 Air to Diaphragm, psig  
Trim Size  

18  20  33  35  

1.5”  880  1300  1560  2260  

2.0”  700  1040  1260  1800  

3.0”  470  830  970  1270  
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Table 2B. Plug Control Allowable Pressure Drops, PSID - No. 70 Actuator, Reverse Acting (Fail Close), Flow Up 
 

Initial Actuator Spring Setting1, psig  

3  6  9  6  9  12  15  Trim Size  

(3-15 spring)  (6-30 spring)  
1.5”  980  1260  1600  940  1280  1450  1850  
2.0”  890  1100  1300  850  1120  1160  1560  
3.0”  520  660  910  500  680  860  1290  

 
 
Table 2C. Cage Control Allowable Pressure Drops, PSID - No. 70 Actuator, Direct Acting (Fail Open), Flow Down 
 

 Air to Diaphragm, psig  
Trim Size  

18  20  33  35  

1.5”  330  720  3280  3750  

2.0”  280  670  3180  3550  

3.0”  180  570  2950  3350  

 
Table 2D. Cage Control Allowable Pressure Drops, PSID - No. 70 Actuator, Reverse Acting (Fail Close), Flow Down 
 

Initial Actuator Spring Setting1, psig  

3  6  9  6  9  12  15  Trim Size  

(3-15 spring)  (6-30 spring)  

1.5”  320  920  1520  800  1400  2100  3350  
2.0”  270  850  1440  730  1320  2000  3200  
3.0”  185  750  1300  640  1190  1850  3000  

 
1. Initial Actuator Spring Setting is the signal pressure to the diaphragm required to initially lift the plug from the valve seat, while the valve is not in service. 
(Sometimes referred to as “bench set”.) 
 
Materials of Construction 
 

Temperature Limits  
Part  Material  

°F  °C  
WCC Steel  -20 to 1000  -29 to 538  

Body  316 SST  -50 to 1000  -45 to 538  
A105 Forged Carbon Steel  -20 to 1000  -29 to 538  

Bonnet  CF8M Forged Carbon Steel  -50 to 1000  -45 to 538  
Valve Stem  316 Stainless Steel  -50 to 1000  -45 to 538  

PTFE V-Ring  -50 to 400  -45 to 204  
Packing  Graphoil  -50 to 750  -45 to 400  
Actuator Housing  Steel  -20 to 1000  -29 to 538  
Actuator Spring  Steel  -20 to 1000  -29 to 538  
Diaphragm  Nylon-Reinforced Buna-N  -20 to 200  -29 to 93  
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Table 3A. Materials of Construction - Trim Options 
 
Trim 
Code  Cage  Guide  Plug  Seat  Seal Ring(7)  

1(1,2)  
17-4PH SST 
(H1150M)  --- 

17-4PH SST (H1150M)  17-4PH SST (H1150M)  
TFE  

2(5)  316 SST  316 SST  
316 SST with tungsten 
carbide insert  

316 SST with tungsten 
carbide seating surface  TFE  

3(3)  316 SST  316 SST  316 SST  316 SST  TFE  

6(4)  
17-4PH SST 
(H1150M)  --- 

316 SST with Alloy 6 hard-
faced seating surface  

316 SST with Alloy 6 hard-
faced seating surface  TFE  

8(6)  316 SST  316 SST  
316 SST with TFE insert  316 SST with TFE insert  

TFE  

 
1. Standard material combination for Cage Control trim design. 
2. Standard material combination for Plug Control trim design, sizes 1” and smaller. 
3. Standard material combination for Plug Control trim design, sizes greater than 1”. 
4. Available for Cage Control trim only. 
5. Available for Plug Control trim only. 
6. For Cage Control trim, TFE insert is part of the seat. For Plug Control trim, TFE insert is part of the plug. 
7. Consult Factory for temperature requirements above 400°F. 
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2.0 HOW TO ORDER 

 

Valve Body Dimensions, inches (mm) 

 

Actuator Dimensions, inches (mm) 
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3.0 INSTALLATION 
 

1. Prior to valve installation, inspect the unit for damages which might have occurred during shipment and handling. 
Remove any items covering the process connections of the valve. Inspect the inlet and outlet connections to assure 
that no debris has become lodged inside the valve.  
 

2. When installing the valve into the pipeline, consult the engineering specifications to ensure that the valve is installed 
according to the intended flow pattern (“above-the-seat” or “below-the-seat”). As a general rule of thumb, the flow 
pattern (direction) is “below-the-seat” for throttling applications, and “above-the-seat” for snap (on/off) applications. 
The following symbol is cast into the valve body to help you determine the correct flow pattern. 

 
 
 
 
                                         

                                                              
     

3. Install valve using good piping practices. 
 

4.   Do not install the valve in a system were the working pressure might exceed the class rating marked on 
      the nameplate.  
  

WARNING: Working pressure of control valve body does not necessarily reflect 
the shut-off pressure of which the actuator is capable. Check actuator shut-off charts or call the 
factory. 
 

5. Connect instrument air to the actuator. 
 

6. Valves with adjustable actuators are not shipped with actuator preset.  
 
Reverse (Fail Close) Actuators: To increase shut-off capability, increase spring pre-load by turning spring adjusting 
screw clockwise. To decrease spring pre-load, turn spring adjusting screw counter-clockwise. 
 
Direct (Fail Open) Actuators: To increase opening capability, increase spring pre-load by turning spring adjusting nut 
clockwise. To decrease spring pre-load, turn spring adjusting nut counter-clockwise. 

 

OVER THE SEAT UNDER THE SEAT

VALVE BODY 

FLOW SYMBOL
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4.0 MAINTENANCE 
 
4.1 Trim Replacement 

 

WARNING: System pressure must be bled off to 0 psig or the valve must be isolated with the 
pressure bled off prior to any maintenance involving disassembly of the valve or valve actuator. 

 
1. Remove air supply from actuator. 
2. Remove all actuator spring pre-load on Reverse (spring closing) and Direct (spring opening) actuators prior 

to starting. 
3. Remove the nuts from the bonnet studs. 
4. Lift bonnet straight up and off valve body. Valve plug, guide and cage will be attached to the end of the 

valve stem. 
5. Pull the seat and gasket out of seat pocket and lift out of valve body. 
6. Clean seat pocket in valve body as required. 
7. Insert new Seat and gasket. 
8. To disassemble the plug from the stem, drive the retaining pin out of valve plug and unscrew the plug from 

the valve stem. 
9. Slide the plug from the cage and guide. 
10. Replace the Teflon O-ring and back-up Ring with new ones. 
11. Slide new plug into the cage and guide. 
12. Place new guide gasket onto the guide.  
13. Screw new plug onto the valve stem until pinning holes line up and drive new retaining pin into place. 
14. Install bonnet gasket on top of valve body.  
15. Place bonnet assembly with new valve plug onto valve body making sure the bonnet is aligned correctly 

with the body. 
16. Tighten bonnet nuts to recommended torque value in Table 4. 
17. Reconnect instrument air supply to actuator. 
18. Adjust actuator spring as outlined in Step 6 of Section 2.0, “Installation”. 

 
4.2 Packing Replacement 

1. Remove air supply from actuator. 
2. Remove all actuator spring pre-load on Reverse (spring closing) and Direct (spring opening) actuators prior 

to starting. 
3. Remove the nuts from the bonnet studs. 
4. Lift bonnet straight up and off valve body. Valve plug, guide and cage will be attached to the end of the 

valve stem. 
5. Assuming the actuator and stem connector have already been removed, pull the stem from the bonnet on 

the plug side leaving the plug, guide and cage attached.  
6. Unscrew nuts from packing flange. 
7. Remove upper packing retainer. 
8. Remove Packing washer, spacer, load spring and packing. 
9. It may be necessary to use a hook or a rod pushed through from the bottom side to the remove packing 

taking care not to scratch the wall in the bonnet. 
10. Clean any debris from the bonnet and all metal parts.  
11. Replace the packing spacer, the packing load spring and packing washer in that order into the bonnet. 
12. Place the male “V” packing ring onto the packing washer. 
13. Place the “V” packing rings onto the male packing ring. ( “V” downward toward the body) 
14. Then place the upper packing retainer onto the packing. 
15. Replace the packing flange and packing flange nuts. (Do not tighten) 
16. Replace guide gasket and slide stem into the bonnet from the bottom. 
17. Replace all gaskets. 
18. Reinstall bonnet assembly by reversing steps 3-4 of these instructions. 
19. Tighten bonnet nuts to recommended torque value in Table 4. 
19. Tighten packing flange nuts. 
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Table 4. Torque Values (Foot Pounds) 
 

ANSI Pressure Class Valve Size  
150 300 600 900 1500 

Stud Size 0.75 0.75 0.75 0.75 0.75 2.00” Torque 75 80 80 175 175 
Stud Size 0.75 0.75 0.75 0.75 1.00 3.00” Torque 90 90 90 140 275 

 
4.3 Actuator Diaphragm Replacement 
 

4.3.1 Direct (Fail Open) and Reverse (Fail Close) Actuators: 
1. Remove air supply from actuator. 
2. Remove all spring tension. 
3. Remove screws and nuts around diaphragm housing. 
4. Remove upper diaphragm housing.  
5. If direct remove actuator diaphragm and replace with new diaphragm. 
6. If reverse Remove diaphragm plate nut and/or diaphragm plate. Remove actuator diaphragm and 

replace with new diaphragm. 
7. Reassemble actuator by reversing steps 1-4. 

 
4.4 Preventive Maintenance 

 
The following preventative maintenance should be performed periodically as dictated by the severity of the 
application or by maintenance schedule. 
 
4.4.1 Valve Body 

The internal valve body should be inspected every time trim is replaced, packing is changed, or the 
actuator is worked on. Under normal operating conditions the valve body should show no signs of wear. 
If wear is noticed within the valve body from high pressure drops, abrasive flows, or chemical corrosion, 
the valve body should be replaced to assure safety during valve operation. 

 
4.4.2 Valve Trim 

Check the valve plug and seat for wear that might be caused by high pressure drops, abrasives in the 
media, or corrosion. If signs of wear are present, then trim replacement is recommended for optimum 
valve performance. 

 
4.4.3 Packing 

Check the “weep” hole in the bonnet for discharge. Discharge is a sign of packing leakage. If discharge 
is present then packing replacement is recommended. 

 
4.4.4 Actuator Assembly 

Visually inspect the actuator operation of the valve by observing the travel indicator while the valve is 
stoking for a smooth, consistent movement. Jerking type movements may indicate a problem within the 
valve. De-pressurize the valve and inspect it internally. 
 
Listen for a “hissing” sound during operation. This may indicate a worn seal or diaphragm. Replace any 
worn seal or diaphragm. 
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4.5 Troubleshooting 
 

Problem Possible Cause Fix 
Valve leaks excessively when 
closed (Section 1.2 defines the 
Model 5520 leakage rates. Refer 
to ANSI / FCI 70-2-1976 for 
control valve allowable leakage 
classifications.) 

Reverse Acting: Actuator spring 
load not sufficient. 
 
Direct Acting: Inadequate air 
supply pressure. 
 
 
Debris between the plug and seat 
preventing tight shut-off.  
 
Plug and seat are not sealing. 
 
Plug and seat are worn out. 
 
Actuator force not enough for 
shut-off (actuator to small). 
 

Reverse Actuator: Increase actuator 
spring pre-load. 
 
Direct Acting: Increase air supply 
pressure but do not exceed 
maximum rating on nameplate. 
 
Remove debris. 
 
 
Re-lap trim. 
 
Replace trim. 
 
Consult factory or local 
representative for proper actuator 
sizing. 

Valve will not open Reverse Acting: Not receiving air 
supply. 
 
Reverse Acting: To much spring 
pre-load. 
 
 
Direct Acting: Inadequate spring 
pre-load. 
 
Debris lodged behind valve plug. 

Check air supply source and 
tubing to the actuator connection. 
 
Decrease spring pre-load by 
turning adjusting screw counter-
clockwise. 
 
Increase spring pre-load by turning 
adjusting nut clockwise. 
 
Remove debris. 

Discharge evident from bonnet 
“weep” hole. 

Packing is worn. Replace packing. 

Supply air leaking out of breather 
plug during operation 

Diaphragm is worn out or torn. Replace diaphragm 

 


