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Company Overview 
Engineered Motion. Proven Reliability. 
Hyspan Precision Products designs and manufactures metal expansion joints, flexible metal hose assemblies, and motion-
control components for mission-critical piping and pressure systems worldwide. Founded in 1968 and headquartered in Chula 
Vista, California, Hyspan has built a 50+ year record of engineering quality and manufacturing capability across industrial, 
energy, defense, aerospace, and commercial markets. 

As a member of the Expansion Joint Manufacturers Association (EJMA), Hyspan designs and manufactures in accordance 
with applicable ASME, military, and international codes and standards. Products are built to order in Hyspan's vertically 
integrated manufacturing facilities, with complete material traceability and documented inspection at every stage. 

Core Capabilities 
• All four expansion joint technologies
• Metal bellows expansion joints
• Flexible metal hose assemblies and braided connectors
• Ball joints and slip joints
• Venturis, VibraSnubbers, struts and pipe alignment guides
• Custom engineered assemblies — ¼" to 32 ft diameter, full vacuum to 5,000+ PSIG
• Exotic materials: Inconel 625, Hastelloy, Monel, Titanium, and others
• FEA/CFD analysis, fatigue life evaluation, seismic and vibration modeling

Certifications 

Markets Served 
• Energy & Petrochemical — refineries, FCCU, piping systems
• Power & Utility — steam, hot water, district energy
• Defense & Maritime — NAVSEA-qualified, naval shipboard systems
• Aerospace — AS9100D certified, fatigue-rated precision bellows
• Advanced Technology & Development — UHV, R&D
• Commercial & Industrial — HVAC, mechanical rooms, building systems
• Automotive — OEM exhaust and flexible assembly manufacturing

For custom requirements, specification review, or application engineering support, contact Hyspan at websales@hyspan.com or +1 619.421.1355
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Series 6500 – Perma-Pax® Packed Slip Joints 

Nominal Sizes 2” – 24” NPS standard; larger diameters available 

Design Pressure 150 PSIG and 300 PSIG standard 

Test Pressure 225 PSIG (150 PSIG design), 450 PSIG (300 PSIG design) 

Design Temperature 500°F 

Axial Travel — Single 4”, 8”, or 12” compression; 1”, 1.5”, or 2” extension 

Axial Travel — Dual 8”, 16”, or 24” total compression; 2”, 3”, or 4” total extension 

Types 6501 (single, fixed flange), 6502 (single, weld end), 6505 (dual, fixed flange), 6506 (dual, 
weld end) 

Packing System Braided graphite-impregnated carbon fiber yarn + Grafoil® Flexible Graphite injected 
packing 

Guides Line-bored abrasion-free aluminum bronze internal & external guides (ASME SB169) 

Standards ASTM F 1007, Mil-E-17814; welded to ASME Code Section IX 

CRN 0D25724.2134567890NTYC 

Warranty Five-year limited warranty — see Warranty section 

Product Description 
Hyspan PERMA-PAX® Packed Expansion Joints are a premium quality product with standard features that are not available or are 
only offered as options for comparable products. The body is made from one piece, eliminating a circumferential weld in the outer 
diameter. Internal and external guides are made from aluminum bronze bearing material that is welded in place and line bored for 
alignment and a precision fit to the traveling pipe. 
The sealing system consists of carbon fiber yarn impregnated with graphite combined with injected Grafoil® Flexible Graphite, 
optimized to minimize friction. These sealing materials remain flexible throughout the service life of the expansion joint and provide 
lubrication to the traveling pipe. All Perma-Pax expansion joints are hydrostatically tested and cycled, and the friction force is 
measured for conformance to specifications. 
Since 1986 Hyspan has offered a full five-year replacement warranty on standard design Series 6500 expansion joints. 

Key Features 
• One-piece body construction by Hyspan proprietary forming process — no circumferential weld in the outer diameter
• Line-bored abrasion-free aluminum bronze internal & external guides (ASME SB169)
• Carbon fiber graphite-impregnated braided packing combined with Grafoil® Flexible Graphite injected packing
• Self-lubricating, maintenance-free sealing system
• Can be repacked under full system pressure
• Minimum friction force — all joints factory cycled with friction force measured for conformance to specifications
• Traveling pipe (slip) seal surface chrome plated 0.002” total (0.001” hard chrome over 0.001” crack-free chrome per ASTM

B650)
• Packing injector fitting permits injection of graphite flake pellets under system pressure
• Lifting lug standard on joints over 40 lbs.
• Drain port with plug standard on all joints
 Grafoil® is a UCAR registered trademark. 
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Design Features 
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Applications 

Series 6500 expansion joints are designed for installations where the principal movement is axial. Standard single 
configurations are designed for 4”, 8”, and 12” of axial compression (pipe expansion) and 1”, 1.5”, and 2” extension 
respectively. Dual configurations are designed for 8”, 16”, and 24” of axial compression and 2”, 3”, and 4” extension 
respectively. If the primary movement is extension (pipe contraction), the expansion joint can be preset at the factory. 
The piping system must include anchors to react the force produced by pressure thrust and the friction force, supports 
to react the weight of the pipe and media, and guides to ensure that the pipe alignment is maintained. 

Common Applications:
• Steam systems — high pressure
steam distribution and power piping
• Hot water and chilled water systems
in commercial and industrial buildings
• Offshore oil and gas platforms —
axial slip assemblies for drilling and
production piping
• Maritime vessels and naval
shipboard piping systems
• Corrosive process piping where
sealing integrity and longevity are
critical
• District energy systems with large
axial movements
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Guide Spacing & Travel 
 

Table 1 — Intermediate Pipe Guide Spacing • Series 6500 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
    Notes:  

(1) Distance from the face of the expansion joint. Recommended distance 10–14 pipe diameters;  
    tabulated values based on 12 pipe diameters.  

(2) Based on Series 6500 friction forces and standard weight carbon steel pipe;  
    distances are center to center; guide spacing calculated for test pressure (1.5 × design).  

(3) Tabulated support spacing values are the maximum recommended — source ASME 31.1 Power Piping Code. 
 
 

Travel Required 
The axial expansion or contraction of pipe is determined by the change in temperature. To select the correct travel, 
refer to Table 2 (Thermal Expansion of Pipe per 100 Feet) which includes tabulated values of linear change in inches 
per 100 feet of pipe run for steel and stainless steel pipe. The values are based on an installation temperature of 70°F. 

 
Thermal Expansion or Contraction (inches) = Length of run between anchors (feet) × Linear change from Table 2 ÷ 100 

 
During installation, if the temperature is substantially different from 70°F, it may be necessary to preset the expansion 
joint. Refer to Installation Preset (Table 9) to determine the preset required. 
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Anchor Forces 
 
Piping systems incorporating Type 6501–6506 expansion joints must include structural reactions or main anchors as 
shown in the application diagrams that are designed to react the full pressure thrust force based on the effective area 
of the expansion joint, and the joint seal resistance force. 

 

Main Anchor Force (lbs.) = Pressure Force — Table 3 (lbs.) + Joint Seal Resistance Force — Column 3, Table 3 (lbs.) 
 

The pressure thrust force must be based on the highest pressure anticipated during service and testing. 

 

The joint seal force values tabulated in Column 3 of Table 3 are the highest anticipated — at “break away.” These 
values are reduced by approximately 25% after motion starts. 

Piping systems incorporating dual anchor base expansion joints (6505 & 6506) or multiple single joints (6501 & 6502) 
in long runs must include structural reactions or intermediate anchors. Intermediate anchors react the seal resistance 
force — the purpose of the intermediate anchor is to ensure that the pipe expansion in each segment of the run is 
absorbed by the expansion joint in that segment. 

 
Intermediate Anchor Force (lbs.) = Joint Seal Resistance Force — Column 3, Table 3 (lbs.) 
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Engineering Data 
Table 2 — Thermal Expansion of Pipe per 100 Feet 
Linear thermal expansion of pipe per 100 feet between 70°F and the tabulated temperature.  
The tabulated values in Columns 5 and 6 are measured in inches per 100 feet of pipe run. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 — Pressure Thrust and Seal Force Data • Series 6500 
 
 
 
 
 
 
 
 
 
 
 
 

 
          Note: The seal force, column 3, is the maximum value allowed. Each joint is cycled and the value measured for quality assurance. 
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Materials & Dimensions 
The following materials, processes, and specifications are used for the construction of all standard Series 6500 
expansion joints. 

• Slip (Traveling Pipe): Schedule 80 ASME A53 Gr. B pipe through 16” diameter; Schedule 60 ASME A53 Gr. B pipe 18” through 24” diameter.
The seal surface is precision machined and coated to a total thickness of 0.002” consisting of a 0.001” thick layer of crack-free chrome over a
0.001” thick layer of industrial hard chrome in accordance with ASTM B 650.
• Over Travel Stop Ring: ASTM A240 austenitic stainless steel.
• Body: One-piece construction formed by a Hyspan proprietary process made from ASME A53 Gr. B pipe. Schedule is standard weight unless
otherwise specified.
• Drain Port and Plug: 3000 lb. thread-o-let made from ASME A105 steel forging.
• Seal Housing: C1018 steel or ASME A53 Gr. B heavy wall pipe.
• Injector Fitting Body: C1018 steel. Optional injectors with 1/4 turn safety valves include an austenitic stainless steel valve stem.
• Injector Fitting Plunger: AISI 1144 high strength steel.
• Internal and External Guides: ASME SB169 aluminum bronze abrasion-free alloy.
• Braided Packing: Braided graphite-impregnated carbon fiber yarn.
• Injected Packing: Graphite flakes with synthetic oil carrier, Grafoil® Flexible Graphite.
• Flanges: ASME/ANSI B16.5 150 lb. or 300 lb. raised face slip-on ASME A105 forged steel.
• Weld End Preparation: ASME/ANSI B16.9 beveled 37.5° for standard weight pipe unless otherwise specified.
• Grooved End Preparation: ASME/AWWA C606-87.
• Anchor Base: ASME A36 steel plate.

Grafoil® is a UCAR registered trademark. Additional packing is available in kits of 13 pellets for maintenance of installed expansion joints. 

Table 4 — Dimensional Data • Series 6500 
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Ordering Instructions 
Refer to Tables 5 through 8 to select the configuration and service conditions required for your application. 
If the travel required is unknown, see the method of calculation in the Guide Spacing & Travel section.  
 
Part Number Structure 
 

 
 
 
 
 
 
 
 
 
 
 
 
Single expansion joints 6501 and 6502 ordered with anchor base are identified as 6501AB and 6502AB.  
Anchor bases are standard on dual anchor base joints 6505 and 6506 and do not require the AB suffix. 

Anchor Base & Injector Fitting Diagrams 
 
 
 
 
 

 
 

 

 

 

 

 

 

 
Optional Features 
Optional features must be specified by a written description accompanying the part number. 
Available options include: 
 

• Higher rated pressure and temperature 
• Alternative materials 
• Vent or instrumentation ports 
• Factory preset of overall length 
• Service outlets (size and orientation must be specified) 
• Grooved end attachments 
• ¼ Turn valve on each injector fitting 
• Threaded adjusting rods for field preset 
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Design Data Tables 
The following tables provide dimensional and weight data for all standard Series 6500 configurations. 
Refer to Table 3 for pressure thrust and seal force data for anchor force calculations. 
Table 5 — Type 6501 & 6502 • 150 PSIG 
    Design Pressure: 150 PSIG • Test Pressure: 225 PSIG • Design Temperature: 500°F 
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Table 6 — Type 6505 & 6506 • 150 PSIG 

   Design Pressure: 150 PSIG • Test Pressure: 225 PSIG • Design Temperature: 500°F 

 Note: For Types 6505 and 6506 the travel stated is the total; travel each side of the anchor base is ½ of the tabulated value. 
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Table 7 — Type 6501 & 6502 • 300 PSIG 

    Design Pressure: 300 PSIG • Test Pressure: 450 PSIG • Design Temperature: 500°F 
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Table 8 — Type 6505 & 6506 • 300 PSIG 

   Design Pressure: 300 PSIG • Test Pressure: 450 PSIG • Design Temperature: 500°F 

 Note: For Types 6505 and 6506 the travel stated is the total; travel each side of the anchor base is ½ of the tabulated value. 
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Installation & Maintenance 
Application 
Series 6500 Perma-Pax Packed Expansion Joints are designed for applications where the principal motion is axial to 
the centerline of the expansion joint, and the system includes guides, supports, and anchors sufficient to restrain the 
piping at the service and test conditions. Steam systems must include adequate traps to remove condensate. Liquid 
systems must include surge compensation. 

Operating Conditions 
Series 6500 expansion joints are supplied with a tag attached stating the Part Number and Design Pressure. Standard 
designs are 150 PSIG and 300 PSIG, and the test pressures are 225 PSIG and 450 PSIG respectively. The design 
temperature for all standard joints is 500°F. Be certain that the system conditions and test conditions do not exceed 
the design values. 

Movement 
The axial travel of the joint is included in the part number as the last digit(s). For example, P/N 6501-148-4 is 
designed for 4” axial travel. Consult the purchase specification to confirm the correct part number and location in the 
system. Refer to the Travel Required section for the method of calculating travel. 

Flow Direction and Orientation 
The flow direction can be either direction for Series 6500 expansion joints. Be certain that the free end is attached to 
the pipe that expands on single joints (6501 & 6502) with an anchor base. The drain port must be at the bottom of 
the joint for horizontal and vertical installations. 

Media & Environment 
Series 6500 expansion joints are for properly maintained steam, hot water, and chilled water systems. They can be 
used for other media that are compatible with the materials of construction. Be certain that the exterior of the 
expansion joint is not exposed to corrosive substances such as minerals in ground water and road salt. 

Guides, Supports, Anchors 
Series 6500 Perma-Pax Packed Expansion Joints are designed for applications where the principal movement is axial to 
the centerline of the expansion joint, and the system includes guides, supports, and anchors. Refer to the Applications 
section for system requirements. Refer to Hyspan Series 9500 for pipe alignment guide design information. 

Anchor Base 
Type 6505 and 6506 dual expansion joints include an anchor base to ensure that the travel on each side of the base is 
absorbed on that side. Refer to intermediate anchor forces in the Anchor Forces section for force required. Single 
expansion joints, Types 6501 and 6502, are available with an anchor base designed as a main anchor. The anchor 
base height and base pattern for both configurations are given in Table 4. 

CAUTION: The structure attached to the anchor base must be capable of restraining the thrust forces and moments 
developed by the expansion joint. 

Shipping Restraints 
External restraints are installed at the factory to ensure installation at the correct length and alignment. They are 
painted yellow and labeled — “Shipping Bars, Remove after Installation.” Leave these restraints installed until after the 
installation of the expansion joint is complete, but they must be removed prior to pressure testing. 

CAUTION: Shipping Bars are not designed to react the pressure thrust of the expansion joint — they must be removed 
prior to testing. Normally the shipping restraints are installed by welding — remove by cutting and grinding welds 
flush. 
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Standard expansion joints are factory set for the travel tabulated in this catalog. The principal travel is axial 
compression (pipe expansion) with allowance for extension if the pipe temperature is reduced below the installation 
temperature. 

Post-Installation Inspection 
1.  Inspect the expansion joint for damage. 
2.  Are the Shipping Restraints removed? 
3.  Is the joint free to move and is the pipe supported and guided to ensure that the pipe motion is axial to the 

expansion joint? 
4.  Is the expansion joint installed at the correct location and are the anchors, guides, and supports installed in 

accordance with the system design? 
5.  Are the guides and supports free to allow the movement of the expansion joint? 
6.  Is the supporting structure for the anchor adequate to react the forces and moments? 

Installation Preset 
Series 6500 expansion joints can be ordered from the factory preset; however, if it is necessary to change the travel 
during installation, the shipping bars must be removed and the length adjusted. Table 9 is a tabulation of the thermal 
expansion or contraction for various pipe run lengths corresponding to temperature differences from 70°F. 

For example, if the expansion joint is used as a replacement in a system that has not cooled down, and the pipe 
temperature is 170°F over a 200-foot run, the joint must be compressed 1.53”. Refer to Table 3 for the friction force 
required to compress or extend the joint. Series 6500 expansion joints can be ordered with factory-installed threaded 
adjusting rods for field presetting. 

Table 9 — Installation Preset (Steel Pipe)  

 

 

 

 

 

 

 

 
 

 

 

Maintenance 
The packing system incorporated into Series 6500 expansion joints provides combined sealing and lubrication. Packing 
can be added under full line pressure; however, this is only necessary if a leak occurs, and only enough packing 
should be added to stop the leak. 
 
1.  Standard Injectors: Remove the Plunger nearest the leak and add one packing plug. Inject the packing by 

resetting the Plunger. Continue this process by adding packing to the remaining Injectors until the leak stops. 
2.  Injectors with Safety Valves: As an optional feature a ¼ turn valve can be incorporated into the Injector. If the 

valve is installed it should be turned 90° (off) prior to removing the Plunger. Insert the packing and start the 
Plunger. Open the valve and inject the packing. Follow the procedure from Paragraph 1. 
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Engineering Support 

Custom Engineered Solutions 
Hyspan designs and manufactures Series 6500 expansion joints for custom applications including elevated pressure 
and temperature service, special materials, and diameters greater than 24”. Hyspan’s engineering team supports 
specification review, reverse engineering of legacy components, and development of application-specific expansion 
joint systems. 

Size Range 2” to 24” NPS standard; larger diameters available 

Pressure Range Above 300 PSIG by special design 

Temperature Range Above 500°F by special design 

Materials Alternate materials including stainless steel, Inconel, and specialty alloys 

Custom Options Large diameter slip assemblies, specialty packing materials, severe 
environment configurations 

Example Projects Axial slip assembly for offshore drilling platform; naval shipboard expansion 
joint system 

Contact Hyspan 

Headquarters 1685 Brandywine Avenue, Chula Vista, CA 91911 

Phone 619.421.1355 

Email websales@hyspan.com 

Website hyspan.com 

LinkedIn linkedin.com/company/hyspan-precision-products-inc-/ 

Ordering Guidance 
To place an order or request a quotation, contact Hyspan with the following information: 

• Product series and type designation (e.g., Series 6500 Type 6502)
• Nominal pipe size (NPS)
• Design pressure (150 or 300 PSIG) and temperature
• End connection type (flanged, weld end, or grooved)
• Axial travel required (4”, 8”, or 12” for single; 8”, 16”, or 24” for dual)
• Whether anchor base is required
• Special materials, coatings, or certifications required
• Applicable code or standard (ASME, ASTM, NAVSEA, etc.)
• Quantity and requested delivery



Perma-Pax® Slip Joints — Product Catalog 
Hyspan Precision Products, Inc.  ·  hyspan.com  ·  Page 19 

Warranty 
Five (5) Year Limited Warranty — Series 6500 
This warranty is given by HYSPAN PRECISION PRODUCTS, INC. (HYSPAN) for the benefit of the first purchasers for 
use of its Series 6500 Packed Expansion Joints manufactured by HYSPAN to standard catalog construction. The 
product is warranted to be free from defects in material and workmanship, and to be leak-free for a period of five (5) 
years from the date of shipment by HYSPAN in accordance with the following conditions: 

1. The design pressure and temperature are not exceeded — including surge and upset conditions.
2. The installation conforms to HYSPAN installation instructions and approved practice for anchoring, supporting and

guiding, and generally accepted good piping practice.
3. Substances in contact with all internal and external surfaces must be compatible with the materials of

construction, including all contaminates.
4. The warranty shall be limited to the replacement by HYSPAN of the same model Series 6500 expansion joint, and

payment for transportation by the least expensive method. Labor, material, and other costs related to the failure
or replacement of the expansion joint are not included. HYSPAN shall not be liable for damage or delay suffered
by the purchaser regardless of whether such damages are general, special or consequential in nature, whether
caused by defective material or workmanship, or whether caused by HYSPAN’s negligence regardless of the
degree.

5. HYSPAN warranties satisfactory leak-free performance. If leakage occurs through the packing and cannot be
prevented by the addition of packing by the user in accordance with the field packing installation instructions,
HYSPAN will repair or replace the expansion joint within the terms of this warranty.

6. This warranty is expressed in lieu of all other warranties, expressed or implied, including the warranty of
merchantability, the implied warranty of fitness for a particular purpose, and all other obligations or liabilities on
the part of HYSPAN, and it neither assumes nor authorizes any other persons to assume for HYSPAN any other
liabilities in connection with the sale of the products.

7. The warranty is limited to installations in the United States, Puerto Rico, and Canada.

The purchaser shall advise the HYSPAN factory of any warranty claim including the nature of the failure and the serial 
number of the expansion joint (permanently located adjacent to the lifting lug). HYSPAN shall provide return goods 
authorization and shipping directions to return the failed joint to the factory. A mutually agreeable delivery schedule 
and method of shipping the replacement shall be established. The purchaser shall furnish a confirming purchase order 
and is obligated to the current replacement cost of the joint and shipping expense. Upon receipt of the failed product, 
the cause of failure shall be determined by the factory at no expense to the purchaser. A credit shall be issued by the 
factory for the replacement cost and least expensive shipping for valid warranty claims. In the event of a dispute, 
HYSPAN shall furnish the failed product to the purchaser or their representative for failure analysis. 

Hyspan Precision Products, Inc.  ·  1685 Brandywine Avenue  ·  Chula Vista, CA 91911 
+1 619.421.1355  ·  websales@hyspan.com  ·  hyspan.com
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