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Safety Meeting

Making high pressure connections 
and related safety considerations



Connections to gas cylinders - CGA

Compressed Gas Association fittings
• Designed, in most cases, to create a 

metal-to-metal seal between the cylinder 
valve and the nipple

• Nuts and nipples must both be matched 
to the type of valve (e.g. CGA 580)

• CGA fittings are designed to prevent you 
from making mistakes by using different 
thread pitches, reverse threads, nipple 
sizes etc.  Incompatible fittings will not 
work with one another.

• If a connection is leaking, there is 
something wrong with the connection

• Do NOT use Teflon tape on CGA fittings, 
EVER!



Regulators
• Single Stage Regulators – Single step reduction of source 

to outlet pressure.
• Must be monitored, as supplied pressure will vary 

as source pressure in a cylinder decreases
• Dual Stage regulators – Reduce source pressure in two 

steps, with the first stage dropping the pressure to about 
3x the maximum working pressure.
• Deliver nearly constant pressure, even with a 

decrease in inlet pressure
• General Purpose vs. High Purity
• SS vs. Brass – for chemical compatibility
• Regulator range (some common ranges): 

• 0-15 PSI
• 0-30 PSI
• 0-125 PSI
• 0-250 PSI
• 100-1500 PSI
• 100-2500 PSI

• Check that the regulator range is appropriate for the task 
and never replace the delivery pressure gauge on a 
regulator with one of a different range!

Single stage regulator

Dual stage regulator



Pressure connections

• Low pressure – pressure up to 15,000 psi (1034 
bar)

• Swagelok gaugable tube fittings

• Autoclave Engineers “Speedbite” fittings

• HiP “Taper Seal” fittings (use ‘A’ designator)

• Valco compression fittings

• All NPT fittings

• Medium pressure – pressure up to 20,000 psi 
(1379 bar)

• Autoclave Engineers Medium Pressure cone & thread

• HiP Medium Pressure line (use ‘L’ designator)

• Haskel/Butech “M/P” (uncommon)

• Swagelok FK and IPT series (Very uncommon)

• High pressure – pressure up to 60,000 psi (4140 
bar)

• Autoclave Engineers High Pressure cone & thread

• HiP High pressure line (use ‘H’ designator)

• Haskel/Butech “H/P” (uncommon)

• Swagelok Sno-Trik series (Very uncommon)

• Ultra High pressure – up to 150,000 psi (10350 
bar) 

• Autoclave Engineers Ultra High Pressure cone & thread

• HiP High pressure line



Assembly of Valco “internal” fittings
1. Prepare tubing

1. Cut square with tube axis using sharp tube cutter 
appropriate to the task

2. Thoroughly deburr ID and OD with deburring tool
3. Inspect end of tubing where ferrule will seat for 

scratches
4. Polish tubing to remove any scratches by rolling 

tubing in high grit wet/dry sandpaper (~400 grit) 
– polish radially, not axially!

2. Slide nut and ferrule onto tubing as shown
3. Push tubing all the way into fitting so that it seats 

firmly
4. Tighten until “finger tight”
5. Turn the tubing ¼ turn (90°) past the point where the 

ferrule starts to grab the tubing



Assembly of Swagelok tube fittings

Note: Ferrules and fitting should be a harder material than tubing



Assembly of pipe thread fittings
ASME Standard B1.20.1 Pipe Threads
1. Establish dry fit position (hand tight, no thread tape)

• Investigate if threads don’t properly engage for dry-fit.
2. Apply thread tape (at least two turns) or appropriate pipe thread 

compound
3. Reassemble fitting to dry fit position
4. Tighten a further 3 turns – “Wrench makeup length” (see chart for 

NPT threads larger than 2”)
5. Fittings will experience damage and deformation on repeated 

connection and cannot be reused indefinitely



Teflon tape and “Tight”

• Only use Teflon tape on NPT or BSPT (i.e. tapered 
thread) fittings!

• NEVER use Teflon tape on compression, CGA, or 
cone and thread fittings!!!

• Do NOT overtighten!
• If your connection is leaking, there is something 

wrong – most good connections will hold a good 
amount of pressure with torque as low as “finger-
tight”
• 99% of leaks are due to poorly prepared 

tubing or an axially scratched sealing surface
• Overtightening can damage expensive parts.  

Leave the gorilla in the zoo.



AN / JIC-37° Fittings
Do not overtighten: overtightening will over-flare and damage fitting
Ideally, torque to specification: Alternatively, use ‘Flats’ method:



Assembly of HiP Taper-Seal fittings
To make a NEW connection:
1. Lubricate the male threads of the Taper-seal gland, and the back of the outer 

collar on the sleeve with a process compatible lubricant.
2. Assemble the Taper-seal gland, sleeve and tubing into the component or 

assembly mandrel and tighten finger-tight.
3. Rotate the gland nut clockwise one half turn and stop. Back off the gland nut 

and repeat this step approximately 3 – 4 times until the gland stops rotating 
or “bottoms out”. Do not rotate the gland nut continuously clockwise or 
galling between the outer collar and inner sleeve may occur.

4. Remove the tube with the gland and sleeve attached, and inspect the sleeve 
assembly to be sure the outer collar has slid completely down over the inner 
sleeve. No gaps should be present.



Assembly of AE SpeedBite fittings

To make a NEW connection:
1. Cut tubing to length, deburr, and remove axial scratches
2. Lubricate male threads and slip gland and sleeve onto tubing.  Larger 

end of sleeve should be toward gland.
3. Push tubing into fitting until it bottoms out.
4. Turn gland until “finger-tight”.
5. Tighten gland until sleeve begins to grip tubing “Wrench-tight”
6. From “Wrench-tight” note starting position and tighten 1-1/4 turns.

To reassemble previously made connections, only 1/8 to 3/8 of a turn 
from “finger-tight” is required



Assembly of HiP & AE 
medium- and high-pressure fittings

• Design changes from a compressed ferrule to “cone and 
thread”
• Seal is formed directly between end of tubing and 

fitting
• End of tubing must be prepared using special 

tooling in advance or purchased in standard lengths
• Tubing is left-hand threaded and then shaped to a 

‘cone’. 
• Collar self-tightens against gland as gland is 

tightens, driving tubing into fitting

Medium
pressure

High
pressure



Assembly of HiP & AE 
medium- and high-pressure fittings (cont’d)

1. Inspect seat cone and tube cone to verify free of all surface 
imperfections

2. Lubricate male threads of gland nut and collar gland 
surface with appropriate lubricant

3. Slip gland nut on tubing as shown
4. Thread collar on tubing until 1-1/2 to 2 full threads are 

exposed between collar and cone
5. Insert tubing connection, engage gland nut and tighten 

“finger-tight” (at least 4 complete turns for Medium 
Pressure, 5-6 turns for High Pressure)

6. Tighten gland nut with torque wrench (REQUIRED) to 
values specified in manual.  (cone and thread connections 
typically require MUCH LESS torque than compression 
fittings)



Pressure Relief
Any pressurized system MUST HAVE a relief valve for safety

Two main types of pressure relief:
1. Safety head (burst disc)

• Single pressure – once it blows, contents of system will vent completely
• May fail if relief port clogs (e.g. with catalyst)

2. Proportional pressure relief
• Usually set pressure can be adjusted
• Opens in proportion to scale of overpressure
• Should re-seat once pressure drops to normal level
• May fail if relief port clogs (e.g. with catalyst)
• If elastomeric seat material is used, it must be compatible with process 

fluid

Example Safety Head Example Proportional Relief



Material selection considerations

“Low Pressure” fittings are typically limited to the pressure rating of the tubing that is 
being used, which will vary based on OD, wall thickness, and material



Effect of temperature on materials

• Materials weaken and their pressure rating decreases as temperature increases
• Different materials weaken and de-rate differently



Effect of temperature on materials: 316 SS

• Cold-worked 316 SS is permanently weakened and de-rated once it is exposed to 
temperatures above 427 °C, where the precipitation of chromium carbides in 
grain boundaries begins to occur.



A final thought:

You are ultimately responsible for 
your own safety!!!
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THANK YOU!
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