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Assembly
1.	Parker instrument tube fittings are sold completely assembled and 

ready for immediate use. Simply insert the tube as illustrated in Figure 
34 until it bottoms in the fitting body. (If the fitting is disassembled, note 
that the small tapered end of the ferrule(s) go into the fitting body.)

2.	Tighten nut finger tight. Then tighten nut with wrench an additional  
1/4 to 1-1/4 turns identified below and illustrated in Table 16. Hold 
fitting body with a second wrench to prevent body from turning. It is 
helpful to mark the nut to facilitate counting the number of turns.

For Sizes above 16 (1"), the Parker IPD Ferrule Presetting Tool must 
be used. Please see page 40 of this bulletin or Catalog 4290-INST 
for additional details.

Figure 34 Figure 35

Description Size Wrench Tighten Illustration
Tube Fittings Inch Size 1 thru 3 

(1/16" - 3/16")

Metric Size 2 thru 4 
(2-4mm)

3/4 turn from  
finger tight

Inch Size 4 thru 16 
(1/4" - 1")

Metric Size 6 thru 25 
(6-25mm)

1-1/4 turns from 
finger tight

Tube Plugs  
(FNZ/BLP)

1/4 turn from  
finger tight

Port Connector 
(ZPC/PC)

Machined ferrule end 
only

1/4 turn from  
finger tight

Table 16 Turns from Finger Tight
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Remake
For maximum number of remakes, mark the fitting and nut before  
disassembly as indicated by “A” in Figure 36. Before retightening,  
make sure the assembly has been inserted into the fitting until the  
ferrule seats in the fitting. Retighten the nut by hand. Rotate the nut  
with a wrench to the original position as indicated by the previous  
marks lining up. (A noticeable increase in mechanical resistance will  
be felt indicating the ferrule is being re-sprung into sealing position.)

A

B

A

Figure 36

Only after several remakes will it 
become necessary to advance  
the nut slightly past the original 
position. This advance (indicated 
by B in Figure 36) need only be 
10° - 20° (less than 1/3 of a hex 
flat).

Parker CPI™/A-LOK® Fittings on Plastic Tubing
Parker CPI™ /A-LOK® Instrument Fittings can be successfully used on 
any of the following plastic tubing: nylon, polyethylene, polypropylene, 
PTFE, or vinyl. Normal make-up instructions should be followed,  
(1-1/4" turns from finger tight) sizes 4 thru 16 (3/4 turn from finger tight 
for size 3" or below) and a properly-sized insert should be used when 
required. (Please refer to CPI™/A-LOK® Catalog 4230/4233 for insert 
details). The use of the insert is dependent upon tubing O.D. Tubing 1/2" 
O.D. and above requires an insert. Softness of the tubing is another 
guideline for the use of an insert. Tubing that is soft enough to be easily 
pinched closed with your fingers will require an insert no matter what the 
O.D. may be.
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Gaugeability Instructions*
1.	 From “finger tight” position, wrench 1-1/4 

turns for 1/4" to 1" size fittings (6mm to 
25mm) (1/16", 1/8", 3/16", 2mm 3mm 
and 4mm size tube fittings only wrench 
3/4 turn from finger tight position). Hold 
fitting body hex with second wrench to 
prevent body from turning as you tighten. 
It is a good idea to mark the nut (scribe 
or ink) to help you count the turns. Figure 37

Figure 38

Tube Marker
Put burnish marks on the tubing 
quickly and accurately with this 
easy-to-use tube marker. Also used 
to check the burnish mark position. 
(Good for the life of the fitting.) The 
Tube Marker ensures proper tube 
depth insertion into the fitting body.

Inspection Gauges
This handy gauge does double duty. 
Use the No-Go portion (on one end) 
to check the tube insertion depth. 
Use the other end to check the 
space between the nut and body hex. 
(Proper initial make-up prevents the 
gauge from being inserted.)

2. 	 Now select the proper size 
inspection gauge and try to 
place it, as shown, between 
the nut and the body hex. 
If gauge does not fit at any 
point between them, you have 
correctly tightened the nut. If 
you can slip the gauge into the 
space, the fitting is not properly 
made up, and you must repeat 
the assembly procedure.

* For initial make up only.

Figure 39 Tube Marker

Figure 40 Inspection Gauge

Assembly & Remake
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Gap Gauge

This compact C-Ring gauge is for 
inch and metric sizes. It effectively 
checks the gap dimensions for initial 
make-up. Can be combined on a key 
ring for easy handling.

Each gap gauge with the exception 
of the M10 is designed for an inch 
size with an equivalent metric size(s) 
as shown in Table 17.

Figure 41

Part Number
Tube Size

Inch Metric
2 Gap Gauge 1/8 2-3
3 Gap Gauge 3/16 4
4 Gap Gauge 1/4 6
5 Gap Gauge 5/8 8
6 Gap Gauge 3/8 -
M10 Gap Gauge - 10
8 Gap Gauge 1/2 12
10 Gap Gauge 5/8 14-15-16
12 Gap Gauge 3/4 18
14 Gap Gauge 7/8 20-22
16 Gap Gauge 1 25

Table 17
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Size

Straight Port Adjustable Port
Torque  
(in-lbs) (F.F.F.T.)

Torque  
(in-lbs) (F.F.F.T)

4 245 ± 10 1.0 ± .25 200 ± 10 1.5 ± 25
6 630 ± 25 1.5 ± .25 400 ± 10 1.5 ± 25
8 1150 ± 50 1.5 ± .25 640 ± 10 1.5 ± 25
10 1550 ± 50 1.5 ± .25 1125 ± 50 1.5 ± 25
12 2050 ± 50 1.5 ± .25 1450 ± 50 1.5 ± 25
16 3000 ± 50 1.5 ± .25 2150 ± 50 1.5 ± 25
20 3400 ± 100 1.5 ± .25 2800 ± 100 2.0 ± 25
24 4500 ± 100 1.5 ± .25 3450 ± 100 2.0 ± 25

Table 18 Torque Chart

Notes: 
•	 Restrain fitting body on adjustables if necessary in installation.
•	 Values in charts are for assemblies with O-ring lubricated.
•	 Use upper limits of torque ranges for stainless steel fittings.

BSPP / SAE Straight Thread Fittings Installation Procedure
1.	 Lubricate O-ring with a lubricant that is compatible with the system.

2.	 Screw fitting into the straight thread port until the metal back-up 
washer contacts the face of the port.

3.	 Position the fitting by backing it out no more than one turn.

4.	 Hold the fitting in position and tighten the locknut until the washer 
contacts the face of the port. (See Table 18.)

Note: WLN Lock Nuts are ordered separately by size and part number. 
See Catalog 4230/4233.

SAE

Figure 42 Figure 43
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Face Seal O-Ring Fittings Installation Procedure

*Typical Application
The fitting can be adapted as a bulkhead fitting on thin wall tanks or 
vessels, eliminating welding, brazing or threading. Simply order the L5N 
locknut to take advantage of this option.

O-rings used with SAE/MS straight threads are nitrile. Other O-ring materials are available on request. 
Lubricate O-ring with a lubricant compatible with the system fluid, environment and O-ring material.

Port 
Size

Straight  
Thread  

Size

Straight  
Thread 

Machine Length

L5N  
Locknut 

Thickness

Maximum 
Tank Wall 
Thickness

2 5/16-24 .297 .219 .078 = 5/64
3 3/8-24 .297 .219 .078 = 5/64
4 7/16-20 .360 .250 .109 = 7/65
5 1/2-20 .360 .250 .109 = 7/64
6 9/16-18 .391 .265 .125 = 1/8 
8 3/4-16 .438 .312 .125 = 1/8

10 7/8-14 .500 .360 .140 = 9/64
12 1-1/16-12 .594 .406 .188 = 3/16
14 1-13/16-12 .594 .406 .188 = 3/16
16 1-5/16-12 .594 .406 .188 = 3/16

Table 19

Notes: 
•	 Standard O-rings are nitrile material. For other O-rings, state material 

after the part number.
•	 L5N locknuts are ordered separately by size and part number. See 

Catalog 4230/4233.

Figure 44

The O-ring requires a smooth, flat 
seating surface.This surface must 
be perpendicular to the axis of the 
threads.

1.	 Turn the O-ring seal fitting in 
the port until finger tight.

2.	 The “squeezing” effect on the 
O-ring can be felt during the 
last 1/4 turn.

3.	 Snug lightly with a wrench.
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Figure 45

Parker IPD Ferrule Presetting Tool

Ferrule Presetting Components

Threads Size
Part Numbers Hy-Fer-Set Kit Components

Body Die Nut Die Item Part No.

1/4" 4 4 Body Die Size 4 Nut Die Kit A Hydraulic Ram  
(size 4-16) Hydraulic Ram

3/8" 6 6 Body Die Size 6 Nut Die Kit B Hydraulic Ram  
(size 20-32) Hy-Fer-Set Body Assembly

1/2" 8 8 Body Die Size 8 Nut Die Hydraulic Hand Pump Enerpac Pump P-392
5/8" 10 10 Body Die Size 10 Nut Die Hose Assembly Hose Assembly w/guards
3/4" 12 12 Body Die Size 12 Nut Die Carrying Case Carrying Case
7/8" 14 14 Body Die Size 14 Nut Die
1" 16 16 Body Die Size 16 Nut Die Size 16 Body Die Adapter

1-1/4" 20 20 Body Die Size 20 Nut Die
1-1/2" 24 24 Body Die Size 24 Nut Die

2" 32 32 Body Die Size 32 Nut Die

Table 20 Ferrule Presetting Components
Note: To preset 1" with “B” tool, a size 16 body die adapter must be used

IPD Ferrule Presetting Tool Assembly Instructions
Coupler body in hydraulic ram and pump, is a high pressure, screw 
together coupler. Thread coupler body onto nipple and each end of hose 
assembly. No tools required.

Presetting CPI™ /A-LOK® Tube Fitting Ferrules  
Sizes 1/4" Through 1"

1.	 Assemble CPI™/A-LOK® nut, CPI™/ 
A-LOK® Ferrule(s) and body die onto  
tubing as shown in Figure 45. Be sure  
that the tapered end of the Ferrule(s)  
point toward the body die.

2.	 Insert “U-shaped” Nut Die into the back-up 
plate of the Hydraulic Ram as shown in 
Figure 46.

3.	 Insert Tube Assembly, Figure 45 into Nut Die 
as shown in Figure 47.

Instructions are continued on the following page.
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Figure 46

4.	 Close the pressure relief valve on the side of 
the hand pump. Pump the hand pump until the 
ram reaches a positive stop. At this point an 
increase in resistance of the handle will be felt 
and the nut will bottom against the shoulder of 
the body die (Figure 48).

5. 	 Release the hydraulic pressure by opening the 
relief valve on the side of the pump. The ram 
will automatically return to the original position.

6.	 The ferrule(s) are now preset on the tubing. 
Remove the preset assembly and pull the body 
die off the end of the tubing. (If the body die 
does not pull off by hand, clamp on the outside 
of the body die and move the tubing back and 
forth while pulling.) Do not clamp or pull on the 
preset ferrule(s) as this could damage a seal-
ing surface.

7.	 Insert the preset assembly into a fitting body, 
and make sure the ferrule seats in the fitting. 
Tighten the nut on the fitting body until finger 
tight.

8.	 Tighten the nut with a wrench the additional 
amount shown in Table 21 for each connection 
size. (If an increase in torque is not felt early 
in wrench make-up the preset assembly was 
not properly seated.) If this happens, tighten 
the nut with a wrench until the torque increase 
is felt. Then, loosen nut to the finger tight posi-
tion, tighten the nut the additional amount 
shown in Table 21.

Figure 47

Figure 48

Table 21

Size Turns
4 1/2
6 1/2
8 1/2
10 1/2
12 1/2
14 1/2
16 1/2
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Pre-setting the CPI™ Tube Fitting Ferrules 
Size 1-1/4", 1-1/2", and 2"

1.	 Assemble CPI™ nut, CPI™ Ferrule and 
body die onto tubing as shown in Figure 49. 
Be sure that the tapered end of the ferrule 
point toward the body die.

2.	 Insert “U-shaped” Nut die into the Nut Die 
Adapter of the Hydraulic Ram as shown in 
Figure 50.

	 NOTE: For size 32 the nut die adapter is  
not needed and must be removed before 
inserting the nut die.

3.	 Insert Tube Assembly, Figure 49, into Nut 
Die as shown in Figure 51.

4.	 Close the pressure relief valve on the side of 
the hand pump. Pump the hand pump until 
the ram reaches a positive stop. At this point 
an increase in resistance of the handle will 
be felt and the nut will bottom against the 
shoulder of the body die Figure 52.

5.	 Release the hydraulic pressure by opening 
the relief valve on the side of the pump. The 
ram will automatically return to the original 
position.

6.	 The ferrule(s) are now preset on the tub-
ing. Remove the preset assembly and pull 
the body die off the end of the tubing. (If the 
body die does not pull off by hand, clamp 
on the outside of the body die and move the 
tubing back and forth while pulling.) Do not 
clamp or pull on the preset ferrule(s) as this 
could damage a sealing surface.

7.	 Insert the preset assembly into a fitting body, 
and make sure the ferrule seats in the fitting. 
Tighten the nut on the fitting body until finger 
tight.

Figure 49

Figure 50

Figure 51

Figure 52

Instructions are continued on the following page.
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Table 23 “L” Chart

Tube O.D. 
(inches)

“L” 
(inches)

1/4 2
3/8 2-1/8
1/2 2-3/8
5/8 2-3/8
3/4 2-3/8
7/8 2-1/2
1 2-5/8

1-1/4 3
1-1/2 3-3/8

2 4-1/4

8.	 Tighten nut with a wrench the additional amount shown in Table 22 
for each connection size. If an increase in torque is not felt early in 
wrench make up the preset assembly was not properly seated. If this 
happens, tighten the nut with a wrench until torque increase is felt. 
Then, loosen nut to the finger tight position, tighten nut the  
additional amount shown in Table 22.

Table 22

Size Turns
20 5/8
24 5/8
32 3/4

PLEASE NOTE: Pressure ratings for all Parker 
Hannifin instrumentation fittings are different 
because tubing thickness can vary widely. All 
instrumentation fittings are designed so the 
tubing is always weaker than the fitting. Thus 
the pressure rating of the fitting is contingent 
on the pressure rating of the associated tubing.

Minimum Tubing Lengths

Note: You will need a minimum straight 
length of tubing ahead of any bend to 
fit into the presetting tool. See the “L” 
dimension in the chart for each tube 
O.D. size.

L

TUBE O.D.

Figure 53

NOTE: Sizes 20, 24 and 32 moly-coated nuts do not need additional 
lubricant to facilitate installation of preset assemblies. All other size 
20-24-32 nuts should have a system compatible lube (Loctite silver 
grade anti-seize or equivalent) applied to the fitting body, threads, and 
the inside back of nut. This will minimize effort required to assemble the 
fitting properly.
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Dielectric Fittings

1. 	 Place Identification Ring over size 8 fitting body.

2.	 Insert size 8 (dielectric end) into standard fitting body and tighten 
nut until finger tight. Tighten with wrench until nut contacts identifica-
tion ring.

3.	 Insert tube end with pre-set nut and ferrule(s) into fitting body and 
tighten until finger tight. Tighten with wrench 1/4 turn from finger 
tight.

Identification Ring

Standard Size 6 
Fitting Body

Dielectric 
Assembly

Standard Size 8 
Fitting Body

Figure 54
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High Integrity Coupling Assembly

UltraSeal™

A positive seal is achieved by advancing the nut no less than 1/4 turn 
from finger tight position. When a sharp rise in torque is felt, the sealing 
faces have met and the O-ring seal is compressed into its groove.

UltraSeal™ is capable of repeated remakes; advance the nut to a finger 
tight position and wrench until a sharp rise in torque is felt.

VacuSeal™

 

Remove the protector cap from the toroid. Place the gasket into the 
female nut where applicable. Assemble components and snug finger 
tight. Holding a backup wrench stationary, tighten the female nut  
1/8 turn past finger tight for 316-SS or nickel gaskets. Upon remake a 
new gasket should be installed each time.

UltraSeal™ 
O-Ring

Figure 55

UltraSeal™ 
Body

UltraSeal™ 
Gland

UltraSeal™ 
Nut

VacuSeal™ 
Long Gland

Figure 56

VacuSeal™ 
Male Nut

VacuSeal™ 
Gland

VacuSeal™ 
Female Nut

 
Gasket
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Installation of Weld Fittings
Automatic Buttweld Mini Buttweld Tube Fittings

END WELD
COLLAR

PATENTED
LOCATOR RIB

STRAIGHT CONNECTOR U.S. Patented

COUNTERBORE IN
COLLAR SERVES

AS PILOT
FOR TUBING

Figure 57 The Automatic Buttweld  
fitting has a locator rib positioned a 
fixed distance from the end weld  
collar.

Figure 60 The Mini-Buttweld tube  
fitting has a controlled distance from 
the fitting body shoulder to the end of 
the tube stub. 

U.S. Patented

Figure 58 The orbiting electrode  
is precisely positioned over the end 
collar by engaging the locator rib  
within the weld head.

Note: The weld head shown is for 
illustration only. 

Figure 61 – The orbiting electrode  
is positioned over the fitting end by 
batting against the body.

Note: The weld head shown is for 
illustration only.

WELD HEAD
SCHEMATICELECTRODE

COLLET
WITH

GROOVE
FOR

LOCATOR RIB

COLLET
WITHOUT
GROOVE

FOR TUBE

LOCATOR
RIB

U.S. Patented WELD HEAD
SCHEMATIC

ELECTRODE

COLLETS

Figure 59 The orbital welder electrode 
is shielded within the stationary head 
and rotates 360° to produce uniform, 
accurate welds.

Figure 62 – The orbital welded  
electrode is shielded within the  
mini-weld head and rotates 360°  
to produce uniform, accurate,  
100% penetration welds.
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Purpose
Parker Orbital Tube Weld fittings are designed for applications requiring 
the reliability of a welded tubing system. They were developed specifi-
cally for installation using automatic, orbital TIG (Tungsten/Inert Gas) 
welding equipment.

Parker Weld fittings offer the easiest, fastest and most reliable way to 
fabricate welded systems.

Parker MiniButtweld Tube Fittings are available in VIM/VAR stainless 
steel in tees, 90° elbows, reducers and mini glands.

Orbital Tube Weld Fittings are available in AOD/VAR and VIM/VAR  
stainless steel in straight unions, tees and 90° elbows. Orbital Buttweld 
ends are also available with male pipe and compression tube connections.

For high integrity mechanical connections for positive pressure and  
vacuum applications in ultra-pure systems, Buttweld fittings may be 
specified with an UltraSeal or VacuSeal Coupling.

Pressure
Buttweld pressure ratings will be governed by the tubing wall thickness 
selected for a particular application.

Buttweld working pressures are rated at room temperature based on a 
4 to 1 design factor. Pressure ratings are calculated in accordance with 
ANSI Power Piping Code B31.1.

Interior (I.D.) Surface Finishes
Orbital Tube Weld and MiniButtweld Tube Fittings can be supplied with 
extremely smooth internal surface finishes to meet requirements of high 
purity tubing systems. Electropolished internal surfaces can also be pro-
vided. Consult your local Parker distributor or factory for more details.

Automatic Buttweld Principles of Operation
Parker’s patented Automatic Buttweld tube fittings are designed  
specifically for installation by means of automatic, orbital TIG (Tungsten/
Inert Gas) welding machines. Any one of several makes may be used; 
their names are available from Parker upon request.

In an orbital welder, the electrode is contained and shielded within the 
head (see Figure 58 on page 46). The head itself does not rotate; rather, 
the electrode rotates 360° within the head.

An orbital-type welder utilizes high-frequency current pulses, producing 
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low-frequency arc pulses. These yield considerable arc penetration into 
the metal at low current values. As a result, arc-pressure variations are 
kept low and the resulting agitation of the weld puddle eliminates poros-
ity and refines the grain structure at the weld area.

To Operate a TIG Welding Machine
1.	 Place the Automatic Buttweld fitting into the weld head, placing the 

locator rib in the corresponding locator groove. For MiniButtweld, 
place the fitting into the mini-weld head and position the fitting body 
shoulder against the tube clamp assembly.

2. 	 Bottom the tubing (square cut, deburred) in the fitting end collar and 
close the second collet, which locks the tubing to the weld head. 
Engage the second collet.

3.	 Close the weld head. Press the “Start” button.

Depending on the size and wall-thickness of the tubing, the welding 
machine parameters can be programmed to make one or more 360° 
passes. Once programmed, the machine will repeat the operation  
precisely, within very close tolerances and in areas too tight for manual 
welding.

Automatic Centering of Electrode
Each Automatic Buttweld fitting has an external locator rib (patented) 
situated a fixed distance from the end welding collar (see Figure 57 on 
page 46). When the welder-head clamping collet is applied, the rib fits 
snugly within a corresponding annular groove in the collet.

As the electrode orbits, the collet follows the rib, maintaining precise 
positioning of the electrode, over the end collar (see Figure 59 on page 
46). Thus, electrode and welding positioning are always accurately 
aligned.

End Weld Collar 
On the O.D. of each Automatic Buttweld fitting end, there is an end 
collar. During welding, the electrode tip is positioned directly over this 
end collar. As the electrode orbits, a uniform bead on the buttseam is 
achieved.

Like the locator rib, the end collar is an exclusive Parker feature.

Piloted Mating of Tube to Fitting 
The end collar of the Automatic Buttweld fitting is counter bored. This 
serves as a pilot for the tube end, guiding it accurately into the fitting end.
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Compensation for Tube-Thickness Variations
The outside diameter of the end collar is designed to compensate for 
normal variations in the nominal O.D. of instrumentation tubing.

In addition, each fitting is machined for the specific wall thickness being 
specified.

These two features allow for the fitting bore and tube I.D. to be carefully 
matched. Thus, an ABW connection will allow for full flow, with no pro-
trusions extending into the flow path. This will reduce a major cause of 
turbulence.

Socket Weld Fittings
General

The weld used in joining a tube to a socket weld tube fitting is like any 
other type of “tee” weld. The root (i.e., the point of intersection of the out-
side of the tube and annular end area of the fitting) must be included in 
the weld zone.

Careful welding procedures are normally followed to assure that this root 
area is included in the weld. If penetration is not achieved, the joint will 
have two built-in stress risers which may greatly reduce the strength of 
the weld. Upon application of an extreme load, these stress risers could 
result in cracks which could propagate out through the weld or tube 
depending upon the direction of the greatest load.

Often to achieve full root penetration in TIG welding of stainless steels, a 
fusion pass will be made first, followed by a final pass utilizing a filler rod 
to achieve the desired fillet size.

Assembly

The codes applicable to the welding of socket weld fittings require that 
the tube be inserted into the socket until bottomed against the stop. The 
tube is then to be backed out approximately 1/16" and then welded.

If the tube is not backed out, but welded when against a flat bottom 
stop, the contraction of the weld fillet and fitting socket can combine to 
produce a static stress on the weld. During thermal transients, the fitting 
and the portion of the tube within the fitting may experience a differential 
rate of heating or cooling, again adding to the stress level in the weld.

Tacking

If the weld joint is to be “tacked” before welding, it is recommended that 
the “tack” weld build-up be held to a minimum.
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Excessive build-up on the “tack” may cause an interrupted final bead 
and a stress riser or lack of complete fusion.

Backing Gas

Backing gas is an inert gas used to flood the interior of the fittings and 
tube system during welding. It serves the same purpose internally as the 
shielding gas used in TIG or MIG welding. By reducing the interior oxy-
gen level to as low as practicable, it also serves to control the  
combustion of contaminates that could affect weld quality.

When a backing gas is not used and nearly 100% weld penetration is 
achieved, blisters will tend to form on the internal tube wall. This will 
result in scale which may later break loose. Therefore, in 0.050 wall or 
thinner tube or where the wall thickness is such that the selected weld 
process may burn through, the use of a backing gas is mandatory.

In most cases the backing gas will be argon or helium connected to the 
system through a control regulator. Flow rates, while small, should be 
high enough to purge the system. Welds should be made in  
downstream sequence from the gas connection.

Note that the entire system should be purged to insure that there are no 
openings that will allow air to be drawn into the system. 

The use of backing gas, while often not mandatory, will give a better 
weld joint. This is because the effects of contaminate combustion by-
products are eliminated and because the welds are made and cooled 
under a shielded atmosphere, thus eliminating internal scaling or blistering.

Welding Methods
300 Series Stainless Steels

May be welded by the TIG, MIG, or stick arc-weld process.

TIG welding is recommended as being best for welding Weld-lok  
systems because it allows better operator control of heat penetration 
and filler material deposition.

Stick arc welding is not recommended in many cases because of the 
likelihood of excessive burn-through and improper root penetration. In all 
cases where stick welding is used, it is recommended that backing gas 
be used. 

MIG welding gives the same characteristics as stick electrode welding 
with faster deposition of the filler material.
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As this process runs “hotter” than the stick process, the use of a backing 
gas is mandatory. It should be noted that in welding the relatively small 
fitting sizes found in the Weld-lok line, filler deposition rate economies 
are not a factor and therefore the MIG method is not commonly applied.

C1018 Steel Fittings

May be welded by the TIG, MIG, stick and oxyacetylene methods. As 
scale formation remains a problem, the use of a backing gas is still  
recommended.

Carbide Precipitation

When unstabilized stainless steels are heated to 800° – 1500°F during 
welding, the chromium in the steel combines with the carbon to form 
chrome carbides which tend to form along the grain boundaries of the 
metal (carbide precipitation). This lowers the dissolved chromium  
content in these areas and thus lowers their corrosion resistance,  
making them vulnerable to intergranular corrosion. Carbide precipita-
tion is reduced by holding the carbon content of the material to a very 
low value. This limits the amount of carbon available to combine with 
the chromium. The “L” series (extra low carbon) stainless steels are 
often used for this purpose, but their use reduces system design stress 
by approximately 15%. Parker Weld-lok fittings are made from a select 
316 series with carbon content in the low range of 0.04 to 0.07 percent. 
This results in a welded fitting with good corrosion resistance and a high 
strength factor.

All Parker Weld-lok fittings in stainless steel are supplied in the  
solution-treated condition, capable of passing ASTM-A-262 Tests for 
Detecting Susceptibility to Intergranular Corrosion.

ARC Polarity

When welding Weld-lok fittings, best results will be obtained by the  
following arc polarities:

	 TIG – Direct Current, straight polarity 
MIG – Direct Current, reverse polarity 
STICK – Polarity dependent on rod used

For further information on Parker’s Welded Fittings  
refer to Parker’s Welded Fittings Catalog 4280.

Figure 63 Parker 
Weld-lok Union
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Analytical Tube Fittings
Parker Hannifin’s Instrumentation Connectors Division offers a full line of 
analytical tube fittings. These fittings range from elbows, tees, and male 
connectors to low dead volume unions and column end fittings. Parker 
incorporates various features in the column end fittings to effectively 
address various industry concerns.

• Peak symmetry for critical analysis

• Internal volume reduction

As the observed media/substance migrates through the HPLC column, a 
“peak” or “band” is created that denotes the level of concentration. 

It is critical to maintain peak symmetry in order to get an accurate read-
ing when processing the observed media/substance. Parker Hannifin, 
in the development of a line of column-end fittings, has incorporated 
some key features that help to maintain this “peak symmetry” in HPLC 
columns.

Figure 64 Drop In Frit Design

Conical angle allows
dispersement of flow
over more frit surface

Precision tolerance
tube bore for
frit alignment.

FLOW

FLOW

Frit contained in tube bore
by tubing with proper
fitting make up.

Drop in frit allows
accessibility for
micron changes and
cleaning

Pressed in frit eliminates
movement of frit under
pressure or disassembly.

Avoidance of entrapment
areas by flush mounting
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counter bore for
frit assembly
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entire frit surface
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Figure 65 Press In Frit Design

Analytical Tube Fittings
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Under most circumstances in liquid chromatography (LC), the flow 
through the tube is laminar, the so-called Poiseulle flow, and in this  
situation the velocity at all points is parallel to the tube axis.

Due to the importance of maintaining smooth laminar flow after  
injection of the sample into the HPLC column, Parker incorporated a 
small conical angle on the fitting body internals. This conical angle helps 
to equally disperse the sample into the column tube. One of the key 
requirements of an effective column-end fitting is not to delay or disturb 
the flow of the sample through the instrument (HPLC column).

A second area to address is the minimizing of tube fitting internal  
“cavities”. A cavity is a short section of the flow path where the flow-
channel diameter increases. It can occur where tubes are connected  
to each other (low dead volume connector) or to injectors, columns (col-
umn-end fittings), and detectors. Large cavities can seriously degrade 
the resolution of any chromatogram, but they can be easily avoided 
through awareness of the geometric design details of the fittings and 
connecting parts manufactured by various companies.”

Parker Hannifin has incorporated those critical features in both a low 
dead volume union connector and the column-end fitting bodies. First, 
the utilization of inverted 1/16" connections to greatly reduce internal 
volume or cavities. To eliminate any confusion or occurrence of incor-
rect effective tube make-up, the port depths (body bore dimensions) 
are identical by size throughout the entire Parker Hannifin instrumenta-
tion line. Second, Parker closely monitors the dimensions of the small 
through-hole utilized in these low dead volume connectors.
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Heat Code Traceability
Parker Hannifin’s Instrumentation Products Divisions offer the following 
stainless steel high quality fittings and document Heat Code Traceability 
(HCT).

	 • CPI™ Tube Fittings	 	 • UltraSeal Couplings 
• A-LOK® Tube Fittings	 	 • Needle Valves 
• Instrumentation Pipe Fittings	 • Ball Valves 
• Orbital Tube Weld Fittings	 	 • Check Valves 
• MiniButtweld Fittings	 	 • Filters 
• VacuSeal Couplings

HCT refers to the fact that a particular part can be traced back to the 
original mill heat of metal from which it was made. Beginning with the 
original melt, a package of documents is created which completely 
describes the metal in physical and chemical terms. The end result is 
that a number which is permanently stamped to the part, refers back to 
the document package.

The HCT number is stamped on the material (bar stock or forging) prior 
to manufacturing. The concept is useful because it provides a method for 
complete material accountability for the manufacturer and end  
customer. 

For instance, interpretations of applicable specifications governing the 
use of materials in nuclear power plants lean toward the idea that HCT 
materials are not mandatory on 3/4" and smaller pipe (1" and smaller 
O.D. tubing) lines. However, heat code traceability for larger material 
sizes is mandatory and many designers insist that the protection offered 
by heat code traceability may be made part of small line installations as 
well, especially what is known as Class 1 or critical applications. Only 
Parker tube fittings offer the nuclear designer the capability to specify 
heat code traceability for his pressure retaining fitting bodies.

The material used in Parker Hannifin instrumentation fitting components 
is 316 or 316L (welded products) stainless steel as specified and  
referenced in Section III of the ASME Boiler and Pressure Vessel code.

The American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel code, Section III, latest issue, entitles Rules for 
Construction of Nuclear Power Plant Components, is the principal  
document covering this type of fitting in the nuclear field. ANSI Standard 
B 31.1.0, Power Piping, and ANSI Standard B 31.7, Nuclear Power 
Piping are also important documents in the field.

Heat Code Traceability
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In addition to the documentation of chemical and physical properties, 
great care is taken throughout the manufacture of Parker’s tube fittings 
to ensure that potential stress corrosion will not be a problem in normal 
usage of the parts. Manufacturing processes avoid exposure of the parts 
to mercury or halogens, and control of thermal treatment avoids the  
condition known as continuous grain boundary carbide precipitation.

The entire product line of stainless steel instrumentation fittings is  
manufactured to meet or exceed all applicable specifications to assure 
the designer that he is working with a quality product. This also assures 
the engineer, the contractor, and the customer that they are working  
with a high quality product that is in full compliance with all applicable 
specifications.

These specifications ensure high quality instrumentation fittings for use 
in fossil fuel power plants, chemical refineries, general instrumentation 
and processing plants. Requirements are now emerging in the semi-
conductor and pharmaceutical industries.

Not only are the materials continuously monitored, but Parker adheres  
to a formal, documented Quality Assurance Program that controls  
manufacture, marking, testing and examination procedures, cleaning  
and packaging.

Although not all customer orders require the high degree of quality 
assurance imposed by Parker, it is the policy of the company to manu-
facture products to meet all existing specifications, as well as anticipated 
future requirements in the area of Heat Code Traceability.

HCT offers these advantages:

•	 Raw materials for manufacture must meet code requirements.  
This can be verified through documentation so that the customer is 
certain that what is ordered is received.

•	 HCT provides a record of chemical analysis with the raw material.
Thus, in areas requiring welding, the correct welding technique is 
applied.

HCT relieves the user of Parker instrumentation tube fittings of any 
doubts. It acts as an assurance for today and for tomorrow.
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Parker Suparcase® – Ferrule Hardening
Instrumentation tube fittings were on the market for only a short time 
when manufacturers realized that a pure compression 316 stainless 
steel fitting, single or double ferrule, while working well with fluids would 
not effectively seal gases. Nor would stainless steel compression  
ferrules hold to the working pressure of the many tube wall thicknesses 
being specified. Also, compression ferrules would not effectively seal 
gases on stainless steel tubing with surface imperfections. It became 
evident that it would be necessary to harden the surface of the ferrule to 
improve service performance. All fitting manufacturers began to harden 
the leading edge of the ferrules to solve this problem.

Parker’s Instrumentation Products Division was not alone in recognizing 
the application problems associated with pure compression stainless 
steel fittings. But, as often happens with engineering trade-offs, chemi-
cal hardening, while a solution to the problem at hand, affected and 
changed the chemistry of the 316 stainless material. 

Chemical hardening of the ferrule reduced its resistance to corrosion.

The race was on to find a new way to maintain the benefits of chemical 
 hardening without changing the base chemistry of the 316 stainless 
material. Parker has taken the lead in the development of the chemical 
hardening process ideal for ferrules designed to grip and seal stain-
less steel tubing. The process, a technological breakthrough, is called 
Suparcase®.

Parker Suparcase® is a proprietary chemical process for the treatment  
of ASTM 316 stainless steel ferrules that imparts a unique set of  
physical characteristics that greatly enhances the corrosion resistance 
and hardness of ASTM 316 stainless steel. The Parker Suparcase® 
ferrules offer several important advantages over untreated ASTM 316 
stainless steel.

The first important advantage lies in performance in corrosive envi-
ronments. When compared to untreated ASTM 316 stainless steel, 
Suparcase® offers at least equivalent or better performance in the  
following corrosive environments:

	 50% sulfuric acid solution at 25°C
	 50% nitric acid solution at 25°C
	 30% acetic acid solution at 25°C
	 5% sodium hypochlorite at 25°C
	 Type II simulated black liquor at 25°C 

(TAPPI TIS 0402-09)
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Standard stress corrosion cracking tests have been performed on 
Suparcased ASTM 316 stainless steel, and untreated ASTM 316 stain-
less steel. The tests were conducted on U-bend specimens and on 
standard tensile specimens in chloride, hydroxide, and sulfide solutions. 
These tests have shown that the Suparcase® is at least equivalent or 
better in performance in resistance to stress corrosion cracking as com-
pared to untreated ASTM 316 stainless steel.

Also, the Suparcase® ferrule has a surface hardness exceeding that of 
untreated ASTM 316 stainless steel enabling the Suparcase® ferrule to 
grip and seal ASTM 316 stainless steel tubing.

Over the past several years, IPD has made dramatic product quality 
improvements. Improvements have been made in forging quality, body 
seats and tube bore surfaces, pipe threads, nut quality, I.D. surface  
finishes, overall improved tolerances and now Suparcase®, the ultimate 
product advantage. 

The Parker Suparcase® ferrule is a new breakthrough as a result of  
technology transfer from extensive research into super-corrosion  
resistant austenitic stainless steel by Parker’s Research and 
Development Group. The Suparcase® ferrule has been developed to 
greatly enhance the corrosion resistance and hardness at ASTM type 
316 stainless steel. Due to the Suparcase® ferrule’s unique set of  
physical characteristics, it’s ideal for instrumentation fitting ferrules which 
must seal and grip on commercial stainless steel tubing.

The Parker Suparcase® ferrule has the following features, advantages 
and benefits to the user:

1.	 Superior or equal to ASTM type 316 stainless steel in a broad range 
of corrosive applications.

2.	 Not affected by the standard working temperatures of ASTM type 
316 stainless steel.

3. 	 Superior resistance to pitting compared to ASTM 316.

4. 	 Superior to ASTM 316 in stress corrosion tests.

5. 	 A high surface hardness that prevents galling and increases 
remakes.

6. 	 Proven in field applications throughout the world.
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Table 24 Typical Sample of Corrosion Resistance

Corrosion  
Environment

Suparcase® Ferrule  
Compared to  

Untreated ASTM 316

Acetic Acid Superior

Boiling Nitric Acid Equivalent

Hydrochloric Acid Equivalent

ASTM Salt Spray  
Test #B117

Equivalent

Sulfuric Acid Superior

SO2 Atmosphere Equivalent

34% MgCL2 Stress 
Corrosion Test

Superior
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Thread Identification
We are frequently asked to explain the differences in various types of 
threads, as piping specifications and (or) equipment are designed with 
the following threaded connections:

	 1. NPT
	 2. BSPT
	 3. BSPP
	 4. Screw Thread
	 5. S.A.E. Straight Thread
	 6. Metric Thread

NPT Thread
NPT, National Pipe Thread or pipe taper is the most commonly used 
pipe thread in the United States and Canada.

Characteristics of NPT

	 1. Thread Pitch measured in inches.
	 2. Root and Crest Truncation are flat.
	 3. 60° Thread Angle
	 4. Taper Angle 1° 47’

Parker’s Instrumentation Products Division machines this thread on all 
CPI™, A-LOK® as well as on pipe & pipe adapter fittings where N.P.T. is 
designated. All male threads are rolled for strength and durability. Parker 
IPD’s NPT threads meet the standards set forth by ANSI B 1.20.1

1  47'

60

NPT FEMALE
PORT

NPT MALE

Figure 66 NPT (National Pipe Taper)
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BSPT – British Standard Taper

 

Characteristics of BSPT

	 1. Taper Angle 1° 47'
	 2. 55° thread angle
	 3. Pitch can be measured in millimeters or inches
	 4. Thread truncation is round

BSPT threads are different from and will not substitute for N.P.T. threads.

The following standards are equivalent to BSPT

	 • ISO 7/1 (International Standards Organization)
	 • DIN 2999 (Deutsche Industrial Norme)
	 • JIS B0203 (Japa nese Industrial Standard)
	 • BS 21 British Standard

1  47'

55

BSPT FEMALE
PORT

BSPT MALE

Figure 67 BSPT
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BSPP – British Standard Parallel Pipe

Characteristics of BSPP

	 1. 55° thread angle
	 2. Thread pitch measured in inches
	 3. Thread diameter measured in inches
	 4. Root/Crest Truncation round

A parallel thread form uses the threads for holding power only and seals 
by means of an O-ring and retainer ring.

The following standards are equivalent to B.S.P.P.

	 a. ISO 228/1 (International Standards Organization)
	 b. DIN 3852 Part 2 and Parallel threads (Deutsche Industrial Norme)
	 c. JIS B0202 (Japanese Industrial Standard)
	 d. BS 2779 (British Standard)

Form A  
A self centering taper is 
used at the hex which 
centers a “Bonded” washer 
(usually metal and elasto-
mer) to seal to the surface 
surrounding the female 
thread.

Form B  
A metal gasket (usually 
copper) performs the seal 
between the face of the 
body and the face of the 
female threaded component. 
For Form “B” replace “R” in 
P/N with “BR”.

Figure 68 BSPP
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Unified Screw Threads

These are very common threads utilized on valves and fitting stems, nut 
and fitting end threads. They are straight, not tapered threads used for 
holding power.

Screw threads are denoted by the following:

For example: 
	 5/16	 -	 20
	 Thread	 Number of 
	 Diameter	 Threads per inch

In general – screw threads can be further classified into various types 
of pitch (UNF) Unified Fine Pitch – (UNC) Unified Coarse – (UN) Unified 
Constant.

These classifications are determined by the relationship of threads per 
inch to outer diameter.

Note: For further information on thread pitch, please refer to ISO  
standards handbook or H-28 handbook.

P

60°

90°
AXIS

Figure 69
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SAE Straight Thread Port (SAE J1926)
Parker straight thread fittings shown are for connection with the SAE 
straight thread port as shown here. Basic port dimensions are give in 
Table 25 below. This port is the same as MS16142. It is also similar to, 
but dimensionally not the same as MS 33649 and AND 10050.

Table 25 SAE Straight Thread O-Ring Port Dimensions

Tube 
O.D.

Thread 
Size UNF-

2B
D Min. 

Dia.

J  
Min. 
Full 
Thd. 

Depth

K  
+.015 
-.000

O  
Min. 
Dia.

P 
Min. 
Tap 
Drill 

Depth
S  

Max

U  
+.005 
-.000 
Dia.

Y  
Dia.

Z  
+1  
-1

1/8 5/16-24 0.062 .390 .074 .438 .468 .062 .358 .672 12
3/16 3/8-24 0.125 .390 .074 .500 .468 .062 .421 .750 12
1/4 7/16-20 0.172 .454 .093 .563 .547 .062 .487 .828 12
5/16 1/2-20 0.234 .454 .093 .625 .547 .062 .550 .906 12
 3/8 9/16-18 0.297 .500 .097 .688 .609 .062 .616 .969 12
1/2 3/4-16 0.391 .562 .100 .875 .688 .094 .811 1.188 15
5/8 7/8-14 0.484 .656 .100 1.000 .781 .094 .942 1.344 15
3/4 1-1/16-12 0.609 .750 .130 1.250 .906 .094 1.148 1.625 15
7/8 1-3/16-12 0.719 .750 .130 1.375 .906 .094 1.273 1.765 15
1 1-5/16-12 0.844 .750 .130 1.500 .906 .125 1.398 1.910 15

1-1/4 1-5/8-12 1.078 .750 .132 1.875 .906 .125 1.713 2.270 15
1-1/2 1-7/8-12 1.312 .750 .132 2.125 .906 .125 1.962 2.560 15

2 2-1/2-12 1.781 .750 .132 2.750 .906 .125 2.587 3.480 15

NOTE: Tap drill lengths “P” given here require bottoming taps. Increase 
“P” as required for standard taps.

NOTE: Diameter “U” shall be concentric with thread pitch diameter within 
.005 FIM. It should be free from longitudinal and spiral tool marks.

DETAIL A
 SEE DETAIL A

F.I.M. WHEN MEASURED AT "O" DIA.
THE THREAD PITCH DIA. WITHIN 0.010
THIS SURFACE SHALL BE SQUARE WITH

RECOMMENDED SPOTFACE DIA.

DRILL CAN NOT PASS THRU ENTIRE PORT.
THIS DIM. APPLIES ONLY WHEN TAP

S
P

Y

O

45∞ ±5∞

K

1

2
3

4

Z

.004/.008 R

100

U DIA.

"T" THREAD

PORT HEIGHT
    OR
MIN. FULL THREAD

D DIA.

Figure 70
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Metric Threads (ISO 6149-2)
The following sections were prepared with the intention of explaining that 
NONE of them should be confused with a metric thread.

Please remember that a metric thread, be it parallel or tapered is desig-
nated as metric by the distance in millimeters from thread crest to crest. 
In the case of the parallel thread Figure 71 the O.D. is also expressed in 
millimeters.

To assist you in determining the various types of threads, Parker has 
available the International Thread I.D. Kit/Bulletin 4303-B1. It includes 
calipers, international and screw thread pitch gauges.

60

METRIC PARALLEL 
FEMALE PORT

O-RING

METRIC PARALLEL
MALE

SPOTFACE

Figure 71
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Thread and Tube End Size Chart (U.S.A.)
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Thread and Tube End Size Chart (International)
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Thread and Tube End Size Chart (U.S.A.)
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Pipe and Tube End Size Chart (U.S.A)
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Pipe and Tube End Size Chart (U.S.A)
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Thread and Tube End Size Chart (International)
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Thread and Tube End Size Chart (International)
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Thread and Tube End Size Chart (International)
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Table 26
Pipe 
Size 

(Inches)
Schedule 

#

Iron 
Pipe 
Size

Dimensions
Outside Diameter 

(Inches)
Inside Diameter 

(Inches)
Wall Thickness 

(Inches)

1/8
– –

0.405
0.307 0.049

40 STD 0.269 0.068
80 XS 0.215 0.095

1/4
– –

0.540
0.410 0.065

40 STD 0.364 0.088
80 XS 0.302 0.119

3/8
– –

0.675
0.545 0.065

40 STD 0.493 0.091
80 XS 0.423 0.126

1/2

– –

0.840

0.710 0.065
– – 0.674 0.083
40 STD 0.622 0.109
80 XS 0.546 0.147
160 – 0.466 0.187
– XXS 0.252 0.294

3/4

– –

1.050

0.920 0.065
– – 0.884 0.083
40 STD 0.824 0.113
80 XS 0.742 0.154
160 – 0.612 0.219
– XXS 0.434 0.308

1

– –

1.315

1.185 0.065
– – 1.097 0.109
40 STD 1.049 0.133
80 XS 0.957 0.179
160 – 0.815 0.25
– XXS 0.599 0.358

1-1/4

– –

1.660

1.530 0.065
– – 1.442 0.109
40 STD 1.38 0.140
80 XS 1.278 0.191
160 – 1.160 0.250
– XXS 0.896 0.382

1-1/2

– –

1.900

1.770 0.065
– – 1.682 0.109
40 STD 1.610 0.145
80 XS 1.500 0.200
160 – 1.338 0.281
– XXS 1.100 0.400

2

– –

2.375

2.245 0.065
– – 2.157 0.109
40 STD 2.067 0.154
80 XS 1.939 0.218
160 – 1.687 0.344
– XXS 1.503 0.436
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