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1. INTRODUCTION.

1.1. Scope.  This Standard Operating Procedure (SOP) provides general operating procedures for the installation, assembly, testing, and use of high pressure hydraulic components.

1.2. Purpose.  These procedures establish uniformity of operation and requirements for safe operation to preclude injury and damage to equipment.

1.3. Applicability.  This SOP applies to all personnel who install, assemble, test, or use high pressure hydraulic components associated with Structural Strength Testing.

2. DEFINITIONS.

Bypass Valve
Valve which, when open, allows

flow between the supply and return 

lines.

Crush Washer
37( soft copper washers used to 

improve sealing characteristics 

between flared tubing and tube 

fittings.

Hard-Lined
Installations using tubing as opposed 
to hoses to connect components.

HPU
Hydraulic Power Unit or Servicer.

QD
Quick disconnect coupling.

Return Line
Hydraulic line carrying oil back to 

the HPU.

SOP
Standard Operating Procedure

Suction Line
Hydraulic line carrying oil from the 

oil reservoir to the hydraulic pump 
inlet.

Supply Line
Hydraulic line carrying oil away 

from the HPU outlet.

3. SAFETY PRECAUTIONS AND NOTES.

3.1. EMERGENCY TELEPHONE NUMBERS.

General Emergency 

911

Security
4-4357

Ambulance


911

Utilities
4-3919

Fire



911

Safety

4-0046

3.2. High pressure hydraulic leaks can penetrate skin and inject hydraulic oil into the body.  Do not check for leaks or attempt to stop leaks with your hands.

3.3. High pressure hydraulic oil leaks can produce oil mists which are extremely flammable.  Keep ignition sources away from potential sources of high pressure hydraulic leaks.

3.4. Wear safety glasses when working in the immediate vicinity of high pressure hydraulics.

3.5. Clean-up oil spills immediately.

4. PERSONNEL TRAINING AND CERTIFICATION.

4.1. Only personnel authorized by the ET21 Branch Leader, or personnel being trained by personnel authorized by the ET21 Branch Leader, are authorized to install, assemble, test, or use high pressure hydraulic components for which ET21 has responsibility.

5. STANDARD OPERATING PRESSURE.  The standard operating pressure for HPUs and hydraulic systems is 3000 psig unless otherwise specified in this document.  The only exceptions are as follows:

5.1. A dedicated HPU, where the HPU and the system or unit it services has a lower or higher standard operating pressure.

5.2. When there is no possibility that over pressurization could occur.

5.3. Special applications where different pressure ratings are specified.

5.4. Hydraulic cylinders shall have a minimum standard design pressure of 3000 psig.

5.5. Return line filters and suction lines on HPUs shall have a standard design pressure of not less than 200 psig.

5.6. Purchased equipment and components which have known manufacturers’ rated design pressures are assumed to have adequate safety factors at pressures up to and including the manufacturers’ rated design pressures.

5.7. General purpose hydraulic hoses, accumulators, and high pressure filters shall be rated for at least 3000 psig hydraulic service.

5.8. All hydraulic tubing shall be selected according to the specifications in Appendix A, “Recommended Design Pressures for Tubes,” and have an operating pressure of at least 3000 psig.
5.9. All hydraulic fittings shall be selected according to the specifications in Appendix B, “Recommended Design Pressures for Fittings,” and have an operating pressure of at least 3000 psig.

5.10. Operation at pressures higher than 3000 psig is permitted if the test engineer determines that the higher operating pressure is required for test conduct and verifies that operation at higher pressures poses no immediate threat to personnel or hardware when appropriate precautions are taken.  

5.11. Return lines integral to HPUs may have design pressures of as little as 200 psig provided there are no valves or other devices in the lines which could cause a buildup of pressure in excess of 200 psig.

6. HYDRAULIC OIL.

6.1. All hydraulic systems shall use hydraulic oil conforming to MIL-H-5606.

Exception:  Independent HPUs servicing universal test machines shall use the hydraulic oil recommended by the manufacturer.

6.2. HPU reservoirs shall be checked annually for accumulations of water.  If water is found, a test engineer shall determine the appropriate corrective action required.

Exception:  Independent HPUs servicing universal test machines do not accumulate water similar to general purpose HPUs.  Consequently, the HPUs in this service do not require annual inspections for accumulation of water.

6.3. If there is any question as to whether or not the oil in a system is contaminated, then the oil samples should be taken and sent out for analysis.  ET21 requires that hydraulic oil meets the requirements of ISO 4406, Class 14/11 and has a water content of less than 100ppm.

7. MATERIALS.  Whenever possible and practical, hydraulic components and tubing should be made of stainless steel.

8. HYDROSTATIC TEST PRESSURES.  Hydrostatic tests shall be performed at 1.5 times the design pressure of the component being tested, or to 4500 psig, whichever is less.

8.1. Where practical, facility hydraulic systems shall be tested as complete assemblies.

8.2. Temporary systems may be tested as individual components rather than as complete assemblies.

8.3. The following shall not require hydrostatic testing:

1)
Hydraulic fittings.

2)
Hydraulic transducers.

3)
Components with design pressure capabilities of more than two times the design pressure required.

4)
Filter elements.

5)
Servo Valves

8.4. Special test equipment may be designed for, and operated at pressures exceeding 3000 psig.  Those systems shall have hydrostatic tests performed at 1.5 times the design or operating pressure, whichever is less.

8.5. General purpose hydraulic hoses shall have hydrostatic tests performed at 4500 psig.  General purpose hydraulic hoses with a working pressure less than 3000 psig shall be identified and removed from inventory.
9. HYDROSTATIC TEST FREQUENCY.

9.1. HPUs shall undergo hydrostatic testing: 1) Before they are put into service the first time, 2) When they have been out of service for more than two years, 3) When a major overhaul of the HPU has been performed.  Components of HPUs which are likely to degrade significantly with time or use shall undergo hydrostatic testing at intervals specified for that component.

9.2. Facility or portable hydraulic assemblies or systems shall be hydrostatic tested before they are put into service.  Components of those assemblies or systems which are likely to degrade significantly with time or use shall undergo hydrostatic testing at intervals specified for that component.

9.3. Hydraulic cylinders shall undergo hydrostatic testing before they are put into service for the first time. Before a cylinder is used in a test, the cylinder will be tested for leakage at pressures up to and including 3000 psig, unless they have undergone hydrostatic testing within the last year.

9.4. Hoses shall undergo hydrostatic testing before they are put into service and every 5 years after the initial test.

Exception: High pressure hoses used on HPUs shall be tested before they are put into service and shall be replaced after 10 years


9.5.     Tubing shall undergo hydrostatic testing before it is put into service.


9.6      Hydraulic accumulators shall undergo hydrostatic testing at intervals of 5 years if operated at greater than 75% of their design pressure, and at intervals of 10 years if operated at, or less than, 75% of their design pressure.

10.
HYDROSTATIC TEST DATE IDENTIFICATION.

10.1
Hydrostatic retest date and rated pressure shall be affixed to each hydraulic hose.

10.2
Hydrostatic retest date and rated pressure shall be affixed to each facility or portable hydraulic assembly or system.

10.3
Hydraulic cylinders shall have ET21 stock numbers affixed to them after the initial hydrostatic test.

10.4
Hydrostatic retest date and rated pressure shall be affixed to each component which requires testing at intervals independent of the assembly, system, or facility to which it is attached.

11.
COMPONENT ASSEMBLY FOR TUBING AND FITTINGS OF ONE INCH OR LESS

11.1
Tubing, hoses, and fittings shall have 37( flares.  Fittings with straight or pipe threads may be used as adapters when required. 

11.2 37( soft copper washers may be used to improve sealing characteristics between flared tubing and tube fittings. 

12.
MISCELLANEOUS REQUIREMENTS.

12.1
Accumulators.

12.1.1
Accumulators should be mounted vertically.
12.1.2
To prevent hydrodynamic shock forces in hydraulic systems, bladder type accumulators should be precharged to 80% of the minimum operating pressure.  Piston type accumulators should be precharged to 100 psig less than the minimum operating pressure.  The minimum and maximum values of precharge pressure are:



   


Example: A typical general purpose HPU accumulator operating between 1000 psig and 3500 psig might be precharged to 875 psig.

12.2
Pressure Relief Valves.

12.2.1  Pressure relief valves shall have free flow capacities equivalent to the flow capacity of the system on which they are installed.

12.2.2  Pressure relief valves should be set to crack open at no more than 1.05 system pressure.

12.3     To prevent over-pressurization of return line filters, no shutoff valves shall be placed in return lines integral to HPUs.

12.4     Hoses and tubing should be sized for maximum flow rates of approximately 4 ft/sec for suction lines, 10 ft/sec for return lines, and 25 ft/sec for supply lines.  [Velocity * ID2 (in inches) * 2.448 = GPM]

12.5     Hydraulic Quick Disconnect Couplings.
12.5.1  QDs for flows up to 3 gpm (30 psig pressure drop) shall have Parker 3050-3 or 3050-3-231 couplers and Parker 3010-3 nipples.

12.5.2  QDs for flows up to 35 gpm (30 psig pressure drop) shall have Snap-tite 71-2C12-12F or 71-2C12-12F S/L couplers and Snap-tite 71-2N12-12F nipples.

12.5.3  Snap-tite 71-3C6-6FVSL couplers and Snap-tite 71-3N6-6FV nipples will be used exclusively for pilot valve control.

12.5.4  Hoses intended for temporary installations shall be equipped with a coupler on one end and a nipple on the other end.

12.5.5  HPUs not hard-lined shall be equipped with a nipple on the supply line and a coupler on the return line.

12.5.6  Servo carts not hard-lined shall have a coupler on the supply line and a nipple on the return line.

12.5.7  Servo valves not hard-lined shall have a nipple on the compression line and a coupler on the tension line.

12.5.8  Cylinders not hard lined-shall have a coupler on the compression line and a nipple on the tension line.

12.5.9  QDs shall be installed on other components as required to comply with the requirements above.

Appendix A 

Recommended Design Pressures for Tubes
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Tube Selection and Sizing

Proper tube material, type and size for a given application and
type of fitting is critical for efficient and trouble free operation of
the fluid syslem. Selection of proper tubing involves choosing
the right tube material, and determining the optimurn tube size
(0.D. and wall thickness)

Inorder to make proper selection, the following information about
the fluid system must be gathered first

Fluid System Parameters

Type o fluid

Operating temperature range

Type of line: pressure, return or suction

Maximum operating pressure

Maximu flow rate

Severity of service: A, B or G (Please refer to table A12)

PYITCIN

Selection of tube material depends on the fluid, the operating
temperature range and the maximum operating pressure. The
tube O.D. and wall thickness selection depends on the last four
parameters above and the maximum operating temperature.

A simple step-by-step approach 1o selecting the proper tubing is
described below.

Choosing the Tube Material and Type

The table on page A29 describes several common tube types
with their recommended operating temperature ranges, general
application, and fiting compatbility. Based on the fluid system
parameters and media, select the appropriate tube type.

1f media i different from the commonly used media described in
the general application column, please consult the Fluid Com-
patibiity chart on page A1 or contact the Tube Fittings Division.
Cautlon: When working with highly corrosive
media, always consult the Tube Fittings Division.

Selecting Tube Size for Hydraulic Systems

Proper sizing of the tube for various parts of a hydraulic system
results in an optimum combination of efficient and cost effective
performance.

Atube thatis too small causes high fluid velocity, which has many
detrimental effects. In suction lines, it causes cavitation which
starves and damages pumps. In pressure lines, it causes high
friction losses and turbulence, both resulting in high pressure
drops and heat generation. High heat accelerates wear in mov-
ing parts and rapid aging of seals and hoses, all resulting in
reduced componentlife. High heat generation also means wasted
energy, and hence, low efficiency.

Too large of a twbe increases system cost. Thus, optimum tube
sizing is very critical. The following is a simple procedure for
sizing the tubes

Step 1: Determine Required Flow Diameter

Use the table on page A30 1o determine recommended flow
Giameter for the required flow rate and type of ine.

‘The table is based on the following recommended flow velocities:

Pressure lines — 25 fljsec. or 7.62 meters/sec.

Return lines — 10 ft/sec. or 3.05 meters/sec.
Suctlon lines — 4 ft/sec. or 1.22 meters/sec.

If you desire to use different velocilies than the above, use one
of the following formulae to determine the required flow diameter.

~Fiow i GPW
V/ Velociy in fsec.

Tub 10, (i) = 0.64
oR

Tub 10, ) = 461

Vetosiy In metersisac

Step

: Determine Tube 0.D. and Wall Thickness.

Using table A11 on pages A31 and A32, determine the tube O.D.

and wall thickness combination that satisfies the following two

conditions:

A, Has recommended design pressure equal to or higher
than maximum operating pressure.

B. Provides tube |.D. equal to or greater than required flow
diameter determined earlier.

Design pressure values in table A11 are based on the severity of
service rating "A" (design factor of 4) i table A12, and tempera-
ture derating factor of 1 in table A13.

If more severe operating conditions are involved, the values in
table A7 should be multiplied by appropriate derating factors
from tables A12 and A13 before determining the tube O.D. and
wall thickness combination. Contact the Tube Fittings Division
‘when in doubt.

Allowable design stress levels and formula used to arfive at the
design pressure values are given in the following chart.

Matorlal Allowable Design Stress for
andType | Design Factor of 4 at 72 Degrees F
Steal C-1010 12,500 PSI
Stainless Steel
ropede 18,800 PSI
Aloy Steel C-4130 18,800 PSI
Copper, KorY 6,000 PSI
Aluminum 6061-T6. 10,500 PSI
Monel, 400 17,500 PSI

ble A7 — Design Stress Values

Design Pressure Formula (LAME'S)

e
s (222

Outside diameter of tube, in

Inside diameter of tube (D-2T), in
Recommended design pressure, psi
Allowable stress for design factor of 4, psi
Tube wall thickness, in

“ovao

‘Table A8 — Design Pressure Formula

For thin wall lubes (DT 2 10) the following formula may be
Used: P = 28T/D

Tube Fittings Division
Parker Hannifin Corporation
Columbus. Ohio

GenuineParkerParts m

b o g
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Vasimum Fiow Diamatecin ncher Wasimum | Fiow Dlamater i Milimata
Fiow Rate Socton | Flow Rate Sucton
‘aou otum Lines|_Line Com | Cines | Rotum Uinos| _Lin
025 0101|0160 7 T670 | 2680 | 4180
050 oiaa | oz 2 2362 | 734 | sont
075 ai7s | o2r7 3 2500 | 4573 | 720
100 a2z | 0320 4 ssi0 | s20 | 8360
125 0226 | o3 5 373 | sam | 8347
150 0247 | o3 H Zo91 | ey | 1020
175 0257 | oaz: 7 aas | oms | 1vose
200 0285 | 0453 s 4z | 7 | 11ex
250 039 | 0508 g 500 | 7920 | i2sa0
300 030 | 035 10 s201 | & | 1321
350 os7s | 039 12 5785 | ous | 1ass0
400 0404 | 0640 is 6240 | o7 | 15640
50 029 | o679 i et | 1060 | 16720
500 ois2 | 0716 s 7oss | 11201 | 17736
350 oaza | o750 20 748 | ks | 169
500 0as5 | o784 2 785 | 12083 | 19605
650 0515 | o8t 2 sis1 | 1203 | 20478
700 o054 | oser 2 8515 | 1361 | 21314
750 o0sss | omre 2 ses7 | o0 | e
800 os71 | osos 2 o147 | aae0 | 22605
850 osse | 0933 2 gaa7 | 144 | 23646
900 o606 | 0960 a 9738 | 15384 | 24373
950 oe2s | osse 3 | 100w | 1sei0 | 25080
1000 oee | tor2 38 | 1025 | 1627 | 28767
11.00 osro | Toer s | wosez | ieewr | zedar
1200 o070 | 109 as | e | 7o | Zsos0
1300 o728 | iss 5 | 1es | isess | zassr
1400 o7se | v1e7 55 | 120 | 195 | arooo
1500 o7ez | 1230 6 | 1203 | 20ai9 | ceare
1600 osn | 1280 6 | Tases | 2128 | aavo0
1700 o83 | 1319 70 | 1302 | 220m | asere
1800 oss7 | 13% 75 | leses | 2zees | 6200
19.00 ose0 | 1305 s | ey | 23813 | 3787
2000 o903 | vaar 8 | 15397 | 24340 | 30538
2200 osa7 | 1501 % | issad | 25045 | ogless
2400 oo | T30 o | ezr7 | 2732 | 4072
2600 Toso | vese | 0 | 18700 | 26400 | 4vaco
2800 To9 | 1693 | 10 | i7s1s | 2rems | s34
3000 Tios | 175 [ 120 | io2es | zse0 | asre0
200 tiss | o1si0 | 130 | 19041 | 30101 | aresy
3400 ti7s | vess | 140 | 197e0 | 3207 | svess
3600 1212 | 1920 | 1s0 | 20483 | 32333 | Sitea
3800 265 | Vo3 | 160 | 2ryzs | a3 | seers
w000 28 | Zoos | 170 | 2177a | 34an | sasoy
200 vso9 | 2o | e | zzlos | 3sato | seoet
3400 ise0 | 2123 | 190 | z30re | 3e30 | sreir
46,00 1ar0 | 2170 | 200 | 2aei7 | arass | soria
800 a9 | 2217 | 220 | za7r0 | 3mrse | erese
5000 1428 | 2263 | 240 | 25872 | a0men | sarse
55.00 vase | 233 | zs0 | zaves | a2se9 | eriado
6000 vss | 2479 | 280 | zroas | asrre | saoss
6500 vews | 2580 | a0 | zaoas | 4s7es | 72400
7000 ve0 | 26 | 0 | oem7s | drzes | 7a77s
7500 izas | 27 | ai0 | sores | aeers | 77078
2000 tB07 | 282 | 0 | atese | s00%0 | 76310
8500 e | 2950 | s | 32sse | sraea | 6r4ss
5000 1916 | g0 | o0 | 3m400 | s2e0 | 83600
95,00 1969 | 3119 | 50 | 3542 | ss003 | st
10000 2020 | s200 | S0 | 37342 | soose | 9a4ee
11000 2119 | a3 | a0 | %8s | 6191 | 98030
12000 223 | 335 | a0 | a0s0s | oresr | topass
13000 2503 | e | eso | asr7 | 307 | 106570
140,00 2300 | a7es | 700 | 44184 | osds | 110see
150,00 2ara | 3919 | 750 | as7as | 72299 | vieare
160,00 2555 | aow | w0 | 47z | 7aer0 | 1iezes
17000 Zes | 4
18000 2710 | 4208
19000 2784 | aan
20000 257 | ass
Table A10— Recommended Flow Diameters
* LPM = Liters Per Minute
Tube Fittings Division
Parker Hanifin Corporation .
Columbus, Ohio Genuine ParkerParts
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0188 | 0035 | 0118 | 450 | 500 2600 | as00 | 7650 | & [ 15|30 349
0.188 | 0.049 | 0000 | 7850 | 11800 arso | esoo | 1100 | 6 |20 |20 es
025 | 0020 | 0210 | 2150 | 3250 1050 | 1800 | 300 8 23| 18| 787
025 | 0028 | 0194 | a0 | 4650 1500 | 2600 | 4350 | 8 | 10| 60| 3m
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0250 | 0.083 | 08¢ | 950 | 15000 4800 | 830 | 13050 | 10 [ 15 |70 a7
0313 | 0020 | 0273 | 1700 | 2550 80 | 1450 | 2400 | 10 | 20| 60| 478
0313 | 0.028 | 0257 | 2450 | 3650 1150 | 200 | 3400 |10 | 25| 50| 878
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0313 | 0083 | 0147 | 8000 | 12050 3850 | 6700 | 11200 [ 12 | 30| 60| 578
0313 | 0085 | 0123 | 9150 | 13800 400 | 7700 | 12080 | 12 | 35| 50| ear
0375 | 0020 | 0335 | 1400 | 2100 80 | 1200 | 1950 | 14 |10 [120| 201
0375 | 0028 | 0319 | 2000 | 3000 90 | 1700 | 2800 | 14 | 15 110|302
0275 | 0035 | 0305 | 250 | 3850 1200 | 2150 | 3660 | 14 | 20 |100| 403
0375 | 0049 | 0277 | ass0 | ssso 1750 | 3100 | 8150 | 14 | 25| 90| 434
0375 | 0058 | 0259 | 4450 | e850 2100 | 3700 | €00 | 14 30| a0 | so7
0375 | 008s | 0245 | 5000 | 7850 200 | 4200 | 7050 | 18 35| 70| e
0375 | 0072 | 0291 | se00 | 84S0 2700 | 4700 | 7850 | 14 | 40| 60| a1
0375 | 0083 | 0209 | 6550 | 9900 3150 | ssoo | @200 | 15 | 10| 130| 188
0375 | 0.8 | 0185 | 7600 | 11450 3650 | 6400 | 10650 | 15 | 15 |120| 282
0375 | 0.109 | 0187 | 8750 | 13200 4200 | 7350 | 12300 | 15 [ 20 [110[ 378
0500 | 0.028 | 0444 | 1500 | 2200 700 | 1250 | 2080 | 15 | 25 [100( 409
0500 | 0,035 | 0450 | 1850 | 2800 900 | 1550 | 260 | 15 [ 30|90 | 47
0500 | 0.049 | 0402 | 2700 | 4050 1300 | 225 | a7so |16 | 10 |140| 76
0500 | 0058 | 084 | 3250 | 4850 1550 | 2700 | aso0 | 16 | 1 |1a0| 264
0500 | 008s | 0370 | 3850 | 5500 1750 | 3050 | 5100 | 16 | 20 |120| 383
0500 | 0072 | 0356 | 4100 | 6150 1950 | 3460 | 5750 | 16 | 25 |110| 3s6
0500 | 0,083 | 0334 | 4800 | 7200 2300 | 4000 | e700 | 16 |30 |100| sz
0500 | 0085 | 0310 | 5550 | saso 2050 | 4sso | 7800 | 18 | 10|60 157
0500 | 0.109 | 0282 | 450 | 9750 3100 | s4s0 | 9050 | 18 | 15|50 238
0500 | 0120 | 0260 | 7200 | 10800 3450 | soso | 1000 | 18 | 20 |140| 13
0500 | 0.134 | 0232 | 80s0 | 12150 aas0 | esoo | 11300 | 18 [ 25 |130| a2
0500 | 0:148 | 0204 | 6950 | 13450 40 | 7500 | 12500 | 18 | 30 |120| 408
0500 | 0188 | 0124 | 11050 | 16600 530 | 000 | 15460 [ 20 | 15 |170| 212
0625 | 0028 | 0569 | 1150 | 1750 5% | 1000 | 1650 | 20 | 20 |1s0| oe
0625 | 0035 | 0555 | 1500 | 2200 700 | 1250 | 2080 | 20 | 25 150| 95
0825 | 0049 | 057 | 2100 | 3200 1000 | 1750 | 2950 | 20 | 30 [1a0| 373
0625 | 0058 | 0509 | 2550 | 3800 1200 | 2150 | 3850 | 20 | 35 [130| sz6
0625 | 0650 | 0495 | 2850 | 4200 1350 | 2400 | 4000 |20 |40 |120| 478
0625 | 0072 | 08t | 3200 | 4800 1550 | 2700 | as00 | 22 | 10|200| 128
0625 | 0083 | 0450 | 750 | 5650 100 | 3150 | 5250 | 22 [ 15 [190| 152
0625 | 0095 | 0435 | 4350 | 6550 2100 | o8s0 | 6100 |22 | 20 (180| 288
0625 | 0109 | 0407 | s0s0 | 7800 2050 | a2s0 | 7100 | 2 |25 [170| 320
0625 | 0120 | 0385 | 600 | 850 200 | a7o0 | 7850 | 22 | 30|10 a5
0625 | 0134 | 0357 | sas0 | 9ss0 0s0 | s3s0 | s900 | 25 | 20 |210| 226
075 | 0035 | 0680 | 1200 | 1850 60 | 10s0 | 1700 25 [200| 282
0750 | 004 | oes2 | 1750 | 2500 850 | 150 | 2050 30 [190| 3%
0750 | 0058 | 063 | 2100 | 3150 1000 | 1750 | 2000 a0 |10l ass
0750 | 00es | 0620 | 2350 | 380 150 | 190 | k0 45 |10 ax7
0750 | 0072 | 0606 | 2650 | 350 1250 | 2200 | 3700 50 [150| a7
0750 | 0083 | 0584 | 050 | 4600 1450 | 2550 | 4300 15 [250[ 181
0750 | 0,095 | 0560 | 3880 | 5950 1700 | 3000 | 4980 20 |240] 201
0750 | 0109 | 0532 | 4150 | eoa0 2000 | 3a50 | se00 25 |230] 25

Table A11 — Recommended Design Pressures for Tubes

* These values must be adjusted for severity of service and maximum operating temperature by
multiplying with derating factors from tables A12 and A13.

Tube Fittings Division

Parker Hannifin Corporation

Columbus, Ohio

Genuine ParkerParts m

FluidConnectc
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0750 | 0188 | 074 | 7500 | 11300 | 11300 | 3600 | 6300 | 10s60 | 30 | 20 |260| 1e8

o875 | 0035 | 08os | 10s0 | 1550 | 1550 | soo | sso | 1aso | 30 | 25 |250| 238
oa75 | 0049 | 0777 | 1500 | 2200 | 2200 | 700 | 1250 | 2050 | 30 | 30 |240| 22
0875 | 00ss | 0759 | 1750 | 2650 | 2650 | sso | 1500 | 2450 | 30 | 40 |220| 378
o875 | 0065 | 0745 | 2000 | 3000 | 3000 | s | 1650 | 2800 | 30 | 50 |200| aoe
@75 | oor2 | 0731 | 2200 | 3360 | asso | 10s0 | 1ss0 | awo | 35 | 20 [3t0| e

0875 | 0083 | 0709 | 2600 | 3%00 | 3900 | 1250 | 2200 | aeso | 35 | 25 [300| 201
0875 | 0005 | 0as | 3000 | 4500 | 400 | 150 | 2500 | a200 | 35 | 30 |290| 242
oa75 | 0100 | 06s7 | 3500 | 5250 | s2%0 | es0 | 200 | 4900 | 35 | 40 |270| 322
o875 | 0120 | 0635 | 3900 | seso | saso | 1aso | 3250 | saso | 35 | 50 |250| 403
o875 | 0134 | 0607 | 4400 | es00 | 00 | 2100 | 3700 | ews0 | 35 | 60 |230| 419

0875 | 0148 | 0579 | 4soo | 7350 | 7350 | 2350 | 4100 | esso | 38 | 25 |ss0| 188
1000 | 0035 | 0930 | 900 | 1350 | 1380 | 4s0 | 750 | 1250 | 38 | 30 |320| 223
1000 | 0049 | 0902 | 1300 | 1950 | 1950 | 600 | 1100 | 1800 | 38 | 40 |300| 27
1000 | 0058 | 0s8s | 1550 | 2300 | 2300 | 750 | 1300 | 2150 | 38 | 50 |280| 71
1000 | 0065 | 0870 | 1750 | 2600 | 2600 | 850 | 1450 | 2400 | 38 | 60 |260| 30
1000 | 0072 | osse | 1950 | 2000 | 2000 | 950 | 1600 | 2700 | 38 | 70 | 20| ase
1000 | 008 | 0834 | 2250 | 3400 | 300 | 1100 | 1900 | 3150 | 42 | 20 |380| 134
1000 | 0085 | 0810 | 2600 | 3900 | 3900 | 1250 | 2200 | 380 | 42 | 30 |360| 201
1000 | 0.109 | 0782 | 3000 | 4550 | 4550 | 140 | 2550 | 4200 | 42 | 40 |340| 260
1000 | 0120 | 0760 | 3350 | 5050 | 5050 | 1600 | 2800 | 4700
1000 | 0134 | 0732 | 300 | 5700 | 700 | 1800 | 3150 | 5300
1000 | 0148 | 0706 | s200 | 6350 | 6350 | 2000 | 3ss0 | 5900
1000 | 0156 | 0sea | 4450 | 6700 | 6700 | 2150 | ars0 | e250
1000 | 0188 | 0624 | 5500 | s250 | 8250 | 2650 | 400 | 7700
1000 | 0220 | 0560 | esso | 9800 | sso0 | 3150 | 00 | 9150
1250 | 0049 | 1152 | 1000 | 1550 | 1580 | soo | @s0 | 1480
1250 | 0058 | 1134 | 1200 | 1850 | 1880 | 600 | 1000 | 1700

1250 | 0065 | 1120 | 1350 | 2080 | 200 | eso | 1150 | 1300
1250 | 0072 | 1106 | 1500 | 2300 | 2300 | 750 | 1300 | 2150
1250 | 0083 | 1084 | 1750 | 2850 | 2650 | 8BS0 | 1500 | 2500
1250 | 0,005 | 1.060 | 2050 | 3050 | 3080 | 1000 | 1700 | 2880
1250 | 0109 | 1032 | 2350 | 350 | 3550 | 1150 | 2000 | 3300
1250 | 0120 | 1010 | 2650 | aos0 | 3980 | 1250 | 2200 | 3700
1250 | 0134 | 0982 | 2050 | 4450 | 450 | 1400 | 2500 | 4150
1250 | 0148 | 0954 | 3300 | 4950 | 4950 | 1600 | 2750 | 4600
1250 | 0.156 | 0938 | 3600 | 5250 | 5250 | 1700 | 2950 | 4500
1250 | 0188 | 074 | 4300 | 6450 | s450 | 2050 | 3600 | 6000
1250 | 0220 | 0810 | 5100 | 7700 | 7700 | 2450 | 4300 | 4750
1500 | 0065 | 1370 | 1150 | 1700 | 1700 | 550 | ®s0 | 1600
1500 | 0072 | 1356 | 1250 | 1900 | 1900 | 600 | 1050 | 1750
1500 | 0083 | 1334 | 1450 | 2200 | 2200 | 700 | 1250 | 2080
1500 | 0005 | 1310 | 1700 | 2550 | 2850 | 800 | 1400 | 2380
1500 | 0109 | 1262 | 1950 | 2050 | 2080 | 950 | 7sso | 270
1500 | 0120 | 1260 | 2150 | 3250 | 3250 | 1050 | 1800 | 3000
1500 | 0134 | 1232 | 2450 | 3650 | 3650 | 1150 | 2050 | 3400
1500 | 0148 | 1206 | 2700 | 4050 | 080 | 1300 | 2250 | 3800
1500 | 0156 | 1188 | 2850 | 4300 | 4300 | 1350 | 2400 | 4000
1500 | 0188 | 1126 | 3500 | 5300 | 5300 | 1700 | 2950 | 4900
1500 | 0220 | 1060 | 4150 | 6300 | 6300 | 2000 | 3s00 | se0
1500 | 0250 | 1000 | 4800 | 7250 | 7250 | 2300 | 4080 | 6750

2000 | oes | 1870 | ‘sso | 1250 | 1280 | 400 | 700 | 1is0
2000 | 0072 | 1ase | sso | 1400 | 1400 | as0 | s00 | 1300
2000 | 0083 | 1834 | 1100 | 1600 | 1600 | so0 | 900 | 1500

2000 | 0005 | 1810 | 1250 | 1850 | 1850 | 600 | 1050 | 1750
2000 | 0109 | 1782 | 1450 | 2150 | 2150 | 700 | 1200 | 2000

2000 | 07120 | 1760 | 1600 | 2400 | 2a00 | 750 | 130 | 2200
2000 | 0134 | 1732 | 1800 | 2700 | 2700 | 50 | 1500 | 2500
2000 | 0148 | 1704 | 2000 | 3000 | 3000 | 950 | 1650 | 2800

2000 | 0156 | 1eas | 2100 | 3150 | 3150 | 1000 | 1750 | 2050
2000 | o188 | 1624 | 2550 | 3sso | asso | 1250 | 2150 | 3600
2000 | 0220 | 1560 | 30s0 | a600 | 4600 | 1450 | 2580 | 4250
2000 | 0250 | 1500 | 3500 | 5250 | 5250 | 1700 | 2950 | aso0
2000 | o2ey | 138 | 000 | sooo | sooo | 1900 | 330 | ssso
Table A11 — Recommended Design Pressures for Tubes

* These values must be adjusted for severity of service and maximum operating temperature by
multiplying with derating factors from fables A12 and A13.

Tube Fittings Division
Parker Hannifin Corporation
Columbus, Ohio Genuine ParkerParts
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Table A12 — Severlty of Service D

ign and Derating Factors

The design factor is generally applied to ultimate strength of
material (or burst pressure of tubing) to provide a measure of
safety against the unknowns in material and operating condi-
tions. The derating factors listed here should be applied directly
to the design pressure values in table A11 to arrive at maximum
recommended working pressures (i.e., muliply values in table
A11 by these derating factors).

Besides severity of service, high operating temperature also
reduces allowable working pressure of the tubing. Temperature
derating factors for various tube materials are given i table A13.
Where applicable, derating factors for severity of service and
temperature shouid be applied to the design pressure values in
table A11 to arrive at the maximum recommended working
pressure.

Example:
‘Combined derating factor for 316SS tubing for B (severe)

service and 500° F. operation is .67 X .9 = .603

Maximum | Steel | Stainess

Opersting | C1010 | stmel 2 Monel

Tomporaturs”| “and [ v Adiminuin

(Gogroea ) | c4130 | 304 | 316 | copoer | soer.Ts [rype sso
100 o0 [ o0 [ to0 [ 100 [ 100 | 100
150 oo | oo | 100 [ oss | 1o | osr
20 100 | o84 | 100 | om0 | roo | ose
20 100 | 079 | 100 | om | oo [ ot
0 100 | 075 | 100 | o7 | os0 | os
%0 0w [ o7 | ose | os7 | os | ome
w0 oo [ oss | o7 | oso | oss | oss
500 ose | oes | o0 084
0 o6t | oss 084
700 050 | om 084
0 o057 | om o83
%0 o054 | o7
1000 os2 | o7
1100 0a7 | oe
1200 03 | o

‘Table A13 — Temperature Derating Factors* for Tubes
* The derating factors are based on allowable design stress
values at various temperatures per ASME B31.1 code for
pressure piping (1986).

Tube Selection Exampl

To select tube material and tube sizes for pressure, return and
suction lines for a hydraulic power unit with the following operat-
ing parameters known:

Type of fluid: Petroleum base hydraulic fluid
Operating temperature range: -20° to +140° F.
Maximum operating pressure: 3500 psi
Maximum flow rate through each fine: 10 GPM
Severity of service: A (normal)

Selecting Tube Materlal: Table A9 indicates that carbon

Stoel, C-1010, tubing would meet the media, operating

temparatura range, and maximum operating pressure (high)

requirements

Sizing the Tube: From Table A10, the recommended flow

diameters for various lines for 10 GPM flow rate are: 0.405

for pressure line, 0.639 for return ine, and 1,012 for suction

line.

Now, using Table A11, we need to find tubes with inside

diameters (1..) equal to or larger than the above flow

diameters, and wall thicknesses appropriate for design
pressures of 3500 psi minimu for the pressure line and
about 500 psi for return and suction lines. Since derating
factors for Severity of Service (A12) and Max. Operating

Temperature (A13) are both 1, design pressure values in

Table A11 do not need to be reduced.

Matching tube (.D.5 and design pressures in Table A11 for

above conditions, we find:

A) For the pressure line, e would choose 5/8® 0.. X
1083 wall tubing. The 095" and .109" wall tubes would
also be satisfactory if 083" wall is not readily available.

B) For the retum line, either 3/4" X 035" or 3/4" X .049"
would meet the requirements. i Ferulok fittings are
being used, we will need to go to /4" X 065" because
085" is the smallest wall thickness recommended for
3/470.D. tubing used with Ferlok itings in Table A14.
This reduces the flow diameter about 3% below the
recommended value, butis stllin the acceptable range.
The alterative is to go o 7/8" O.. X 072" wall tubing,
which s way 100 large.

Stosl
stost Aoy Stoo
TubeMaterisi | StSieel | Swel | StSwel | Coppor
Copper | StSiesl | Copper | Auminum
sie Auminum | Monel | _wone! Plastcs
SAE | SAEO-ing
0.. | Dssh [SAET Flare Fiarlass | Faco Seal | instrumentation
inchos | Number | Trple-ok | Feruiok | Seatiok | mmnriok
W | 2 [ o10: 0% | 010-03 o2 028
ane | o | ow-oss | omiom | o2 a8
Yia | 4 | oz.oss | coa-oes | o2 oss | oe0.oa
ste | 5 | .oe0-oms | ozs-oes | o.oos | e0-loss
W | o | o20loe | o8- 005 | cotoo | oo oms
W2 | | ozs.085 | 04o-120 | con-tas | oas-os8
5o | 0 | 035 oss | osa-re0 | oas-raa | 0. omy
% | ‘2 | oos 109 | oes 120 | oas-ras | o5 oes
78 | as | oo | o7z lra0 049 0s8
' 16 | oos-120 | oe3van | o5 sea | oes-ire0
Tua | 20 | o0 | oos.iree | ouv.z20
i | s | o0 | 005220 | oun. 250
2 G | ose o4 | 008220

Table A14_Recommended "Min/Max" Tube Wall Thickness for
Common Fittings

) Forthe suction ine, we can use any one of he following

tubes: 1-1/4° O.D. X .049" to .083" wall tube for Triple-
Lok or Seal-Lok fttings and 1-1/4" O.0. X 095" wall
tube for Ferulok fttings.
One final consideration in choosing the right wallthick-
ness for tubing is bending. If bending without the use
of a mandrel is desired, then wall thickness
of less than 7% of tube O.D. should not be used

Tube Fittings Division
Parker Hannifin Corporation
Columbus, Ohio

Genuine ParkerParts
FludConnectors





Appendix B 

Recommended Design Pressures for Fittings

[image: image6.png]) Triple-Lok / Rec. Working Pressure, psic

These recommended working pressures represant the capabil-
ity of the subject iting. Neveriheless, in some instances, the wall
thickness or type of tubing, hose, or hose connector, assembled
10 the fiting may lower the maximum pressure to which the
assembly should be exposed. It s strongly suggested that these
fiing working pressure charts be used In conjunction with
appropriate pressure charts for tubing or hose during the fiting
selection process.

Refer 1o the definition of static and dynaric pressure ratings in
the glossary. Contact Parker for working pressures for all other

materials not shown.

Stainless steel fiting pressure ratings for some configurations.
are higher than shown on the following Triple-Lok charls, Please
‘contact Parker Tube Fittings Division for this data. The followr
values are based on a minimum design factor of 4:1 for dynamic
and 3:1 for static applications,

Brass fittings pressure ratings can be calculated by multiplying
the pressure rating shown on the charts by 0.65

i A I el
cex LHXe" RéX C50X RS50X 50X V50X
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL
SIZE STATIC DYNAMIC SIZE STATIC DYNAMIC
2 8000 5000 2 6500 5000
3 8000 5000 3 6500 5000
4 8000 5000 4 6500 5000
5 8000 5000 45 6000 5000
6 6000 4500 46 8000 5000
8 5000 4000 48 6000 5000
10 5000 4000 5 8000 5000
12 4000 3500 6 6000 5000
14 3000 2500 68 6000 5000
16 3000 2500 6-10 5500 4500
20 3000 2500 8 8000 5000
24 2500 2000 86 6000 5000
32 2000 1500 8-10 5500 4500
* 4 LHX6 static pressure is 7500 psig; other ratings 812 5000 4000
are as shown in chart 10 5500 4500
108 6000 5000
10-12 5000 4000
12 5000 4000
7 = 12-8 5000 4000
= 7 =5 ws B | =2 | =
12-16 4000 3000
S6X Ve  FeX  GeX  FesX . & o]
STEEL, STAINLESS STEEL 14-16 4000 3000
SiZE STATIC DYNAWIC 16 4000 3000
73 8000 5000 16-12 4000 3000
3 8000 5000 16-14 4000 3000
3 8000 5000 1620 3500 2500
5 8000 5000 20 3500 2500
6 6000 4500 20-16 3500 2500
8 5000 4000 20-24 2500 2000
10 5000 4000 2 2500 2000
12 4000 3500 24-32 2000 1500
14 3000 2500 32 2000 1500
16 3000 2500
20 3000 2500
24 2500 2000
32 2000 1500
Tube Fitings Division
o, Cotparation Genuine ParkerParts

FluidConnectors
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FNTX HTX LHTX  PNTX  TATX T22X WX XML XHLe*
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL
SIZE STATIC DYNAMIC SIZE STATIC DYNAMIC
2 10000 5000 2 10000 5000
3 10000 5000 3 10000 5000
4 10000 5000 4 10000 5000
5 10000 5000 5 10000 5000
6 10000 5000 6 10000 5000
64 10000 5000 64 10000 5000
8 8500 5000 8 8500 5000
8-4 8500 5000 8-4 8500 5000
86 8500 5000 8-6 8500 5000
10 8000 5000 10 8000 5000
104 8000 5000 10-4 8000 5000
106 8000 5000 106 8000 5000
10-8 8000 5000 10-8 8000 5000
12 7000 5000 12 7000 5000
124 7000 5000 124 7000 5000
12-6 7000 5000 12-6 7000 5000
12-8 7000 5000 12-8 7000 5000
12-10 7000 5000 12-10 7000 5000
14 6000 4000 14 6000 4000
14-6 6000 4000 14-6 6000 4000
. 14-10 6000 4000 14-10 6000 4000
14-12 6000 4000 14-12 6000 4000
16 6000 4000 16 6000 4000
16-12 6000 4000 16-12 6000 4000
16-14 6000 4000 16-14 6000 4000
20 5000 3000 20 5000 3000
20-12 5000 3000 20-12 5000 3000
20-16 5000 3000 20-16 5000 3000
24 3000 2000 24 3000 2000
24-20 3000 2000 24-20 3000 2000
32 2000 1500 32 2000 1500
* 4XHL and 4XHL6 static pressure is 7500 psig; other ratings are as shown in chart.
Tube Fitings Diision
Coemaua,omo_1" Genuine ParkerParts

FluidConnectors
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JTX KTX WETX WIITX IITX
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL
SIZE STATIC DYNAMIC SIZE STATIC DYNAMIC
2 10000 5000 ¥ 10000 5000
3 10000 5000 3 10000 5000
4 10000 5000 4 10000 5000
45 10000 5000 45 10000 5000
46 10000 5000 46 10000 5000
48 8000 5000 4-8 8000 5000
5 10000 5000 5 10000 5000
6 10000 5000 6 10000 5000
68 8000 5000 68 8000 5000
610 7000 5000 610 7000 5000
8 8000 5000 8 8000 5000
8-6 8000 5000 86 8000 5000
810 7000 5000 810 7000 5000
812 5000 4500 812 5000 4500
10 7000 5000 10 7000 5000
10-8 7000 5000 10-8 7000 5000
10-12 5000 4500 10-12 5000 4500
12 5000 4500 12 5000 4500
12-8 5000 4500 128 5000 4500
12-10 5000 4500 1210 5000 4500
12-16 4500 3500 1216 4500 3500
14 4500 3500 14 4500 3500
14-16 4500 3500 14-16 4500 3500
16 4500 3500 16 4500 3500
16-12 4500 3500 16-12 4500 3500
16-14 4500 3500 16-14 4500 3500
16-20 4000 3000 16-20 4000 3000
20 4000 3000 20 4000 3000
20-16 4000 3000 20-16 4000 3000
20-24 3000 2000 20-24 3000 2000
24 3000 2000 24 3000 2000
24-32 2000 1500 24-32 2000 1500
32 2000 1500 32 2000 1500
Tube Fitings Division
arker Hannifin Corporation .
Cormona, o™ Genuine ParkerParts
FluidConnectors
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F50X FF50X CCTX. CTX FTX GTX
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL

SIZE STATIC™ DYNAMIC STATIC* DYNAMIC

2 8000 5000 10000 5000
3 8000 5000 10000 5000
4 8000 5000 10000 5000

45 8000 5000 10000 5000

4-6 8000 5000 10000 5000

48 8000 5000 10000 5000

5 8000 5000 10000 5000
6 8000 5000 10000 5000
68 8000 5000 62 10000 5000
6-10 7500 5000 66 10000 5000
8 8000 5000 68 8500 5000

86 8000 5000 8 8000 5000

810 7500 5000 84 8000 5000

812 7000 5000 8-8 8000 5000

10 7500 5000 812 5000 4000

10-8 8000 5000 10 7000 5000

10-12 7000 5000 10-6 7000 5000

12 7000 5000 1012 5500 4000

128 7000 5000 12 5000 4000

1210 7000 5000 12-8 5000 4500

12-16 5500 4500 12-16 4000 3000

14 5500 4500 14 4500 3500

14-16 5500 4500 16 4000 3000

16 5500 4500 16-12 4500 3500
16-12 5500 4500 20 3000 2500
16-14 5500 4500 20-16 4000 3000
16-20 4000 3000 24 3000 2000
20 4000 3000 24-20 3000 2000

20-16 4000 3000 32 2000 1500

2024 3000 2000 * Shaped connectors (elbows, tees and crosses) with pipe
24 3000 2000 threads have low reliability for leak free operation in dynamic

ke o o B o o e oo e e oo
2 2000 180 o hoch o AR st becs s SR Tocr

bolt split flange are recommended.

== For staic pressures above those shown in the chart, contact
the Tube Fittings Division.

Tube Fittings Division

Parker Hannifin Corporation .
Columbus, Ohio Genuine ParkerParts
FluidConnectors
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RTX sTX VIX  weTX mTX orx
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL
SIZE STATIC* DYNAMIC SIZE STATIC* DYNAMIC
= 10000 5500 2 7000 5000
3 10000 5000 3 7000 5000
4 10000 5000 4 7000 5000
4-4 10000 5000 44 7000 5000
4-8 10000 5000 4-8 4000 3000
5 10000 5000 5 7000 5000
5-4 10000 5000 5-4 7000 5000
6 10000 5000 6 7000 5000
62 10000 5000 62 7000 5000
66 10000 5000 66 6000 4500
68 8500 5000 68 4000 3000
8 8000 5000 8 6000 3000
84 8000 5000 84 7000 5000
8-8 8000 5000 8-8 4000 3000
812 5000 4000 812 4000 3000
10 7000 5000 10 4000 3000
10-6 7000 5000 10-6 6000 5000
10-12 5500 4000 10-12 4000 3000
12 5000 4500 12 4000 3000
12-8 5000 4500 12-8 4000 3000
12-16 4000 3000 12-16 2250 1750
14 4500 3500 14 4000 3000
16 4000 3000 16 2250 1750
1612 4500 3500 16-12 4000 3000
20 3000 2500 20 2000 1500
20-16 4000 3000 20-16 2250 1750
24 3000 2000 24 2000 1500
24-20 3000 2000 24-20 2000 1500
32 2000 1500 32 1250 1000
+ Shaped connectors (elbows, tees and crosses) with pipe
threads have low reliability for leak free operation in dynamic
systems. Fortotalleak free reliabily in such systems, connec-
tors with O-ng sealings such as SAE siraigh thread or SAE
four bolt spit flange are recommended.
**For static pressures above those shown i the chart, contact
the Tube Filtings Division.
Tube Fittings Division
Parker Hanifin Corporation z
Conmose oo™ Genuine ParkerParts

A

ILIdCONNEctors.
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* These recommended working pressures represent the capability
of the subject ftting. Nevertheless. in some instances, the wall
thickness or type of tubing, hose, or hose connector, assembled
to the fitting may dictate the maximum pressure 1o which the
assembly should be exposed. It s strongly suggested that these
fitting working pressure charts be used in conjunction with appro-
priate pressure charts for tubing or hose during the fiting selec-
tion process.

Refer to the definition of static and dynamic pressure ratings in
the glossary in the Appendix, Section Q. Contact Parker for

working pressures for all other materials not shown.

Stainless steel fiting pressure ratings for some configurations
are higher than shown on the following Pipe charts. Please
‘contact Parker Tube Fittings Division for this data. The following
values are based on a minimum design factor of 4:1 for dynamic
and 3:1 for static applications.

Brass fittings pressure ratings can be calculated by multiplying
the ratings shown in the charts by 0.65.

co* CD4s* MMS* MRO* FG. GG PTR*** F3HG GGa4.
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL

SIZE STATIC DYNAMIC SIZE STATIC* DYNAMIC
1/8 7000 5000 1/8 10000 6000
1/4X1/8 7000 5000 14X 1/8 9500 6000
114 7000 5000 114 9500 6000
318X 1/8 7000 5000 38X 1/8 8000 6000
38X 1/4 7000 5000 318X 1/4 8000 6000
a8 6000 4500 38 8000 6000
12X 1/8 7000 5000 12X 118 6500 5000
12X 1/4 7000 5000 12X 1/4 6500 5000
12X 3/8 6000 4500 1/2X3/8 6500 5000
12 4000 3000 12 6500 5000
34X 1/4 5500 4000 3/4 X 1/4 5500 4000
3/4X3/8 5500 4000 3/4 X 3/8 5500 4000
X1 2000 3000 anx 2 5500 2000
A 2000 3000 s 5500 2000
1X1/4 4000 3000 1X1/4 4000 3000
1X38 4000 3000 1X3/8 4000 3000
1X1/2 4000 3000 1X1/2 4000 3000
1X3/4 4000 3000 1X3/4 4000 3000
1 2250 1750 1 4000 3000
11/4X3/4 3000 2500 11/4X3/4 3000 2500
114X1 2250 1750 11/4X1 3000 2500
11/4 2000 1500 114 3000 2500
112X1 2250 1750 112X1 3000 2000
112X 11/4 2000 1500 11/2X11/4 3000 2000
e 2000 1500 e 3000 2000
2Xx11/2 2000 1500 2x11/2 3000 2000
2 1250 1000 2 a000 2000

* Shaped connectors (elbows, tees and crosses) with pipe
threads have low reliabilityfor leak free operation in dynamic
systems. For total leak free reliabilty in_such systems,
connectors with o-ring sealing such as SAE straight thread
or SAE four bol spii flange are recommended.

For static applications above 10,000 psi, contact the Tube
Fitlings Division.

PTR may be used for higher service pressures than shown
in the chart above. Gonsult the Tube Fitling Division where
necessary, for these additional PTR pressure ratings.

Tube Fittings Division
Parker Hannifin Corporation
Columbus, Ohio

Genuine ParkerParts m
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FF FFE___HHP__ WP Frag cR RRS*
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL
SIZE STATIC™ DYNAMIC SIZE STATIC* DYNAMIC
O = o e
1/8 10000 6000 18 10000 6000
14X 18 10000 6000 1/4 X178 10000 6000
/4 10000 6000 1/4 10000 6000
8 X1/8 10000 6000 38X 1/8 9000 6000
A8 X 1/4 10000 6000 X 1/a 9000 6000
8 10000 6000 38 9000 6000
12X 1/4 10000 6000 12X 1/4 8500 6000
12X 38 10000 6000 1/2X3/8 8500 6000
12 10000 6000 12 8 8500 6000
34X 1/2 10000 6000 axi2 5500 4000
34 10000 6000 a4 5500 4000
! e - ! = =
11/4X1 6500 5000 11/4X1 3000 2500
11/4 6500 5000 11/4 3000 2500
112 4000 3000 112 3000 2500
2 3000 2500 2 3000 2000
threads have low reliability for leak free operation in dynamic
systems. For total leak free reliability in such systems,
I} m—= connectors with o-ring sealing such as SAE straight thread
STEEL, STAINLESS STEEL
SIZE STATIC DYNAMIC
o =
o =
1/4X1/8 7000 5000
1/4 7000 5000
38 x1/8 6000 4500
38X 1/4 6000 4500
38 6000 4500
12X 1/4 4000 3000
12X 38 4000 3000
s - =
wie | 2 oy
N = £
i | B8 =
1172 2000 1500
I

Columbus, Ohio

FluidConnectors.
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AOEG* AOE4G* F50G
STEEL, STAINLESS STEEL STEEL, STAINLESS STEEL
SIZE STATIC DYNAMIC SIZE STATIC DYNAMIC
= o S ST 5600 5000
8-1/4 6000 5000 8-1/4 8000 6000
5l oo 500 aive %000 G000
8-1/2 4000 3000 8-1/2 6500 5000
10-1/4 5500 4500 10- 1/4 7500 5500
10-3/8 5500 4500 10-3/8 7500 5500
1052 b P i as0 000
To 3 e 5000 0.3 G300 oo
12-1/2 4000 3000 12-1/2 6500 5000
12-3/4 4000 3000 12-34 5500 4000
14-172 4000 3000 14-1/2 5500 4000
14-3/4 4000 3000 14-3/4 5500 4000
ol prict 5000 e S50 000
16-3/4 4000 3000 16-3/4 5500 4000
16-1 2250 1750 16-1 4000 3000
20-1 2250 1750 20-1 4000 3000
20-11/4 2000 1500 20-11/4 3000 2500
24-1 2250 1750 24-1 3500 2500
i 2000 1500 211 Sa00 3000
32-1 2000 1500 32-1 2500 2000
32-1172 2000 1500 32-11/2 2500 2000
32-2 1250 1000 32-2 2500 2000

flange are recommended.

* Shaped connectors (elbows, tees and crosses) with pipe threads have low reliability for leak free operation in dynamic systems.
For total leak free reliabiliy in such systems, connectors with o-ring sealing such as SAE straight thread or SAE four bolt split

o107 0207 0507 2107 ?2157( 3107 2507 3507
STEEL STEEL
SIZE DYNAMIC SIZE DYNAMIC
18 5000 18 5000
114 5000 74 5000
a8 4000 a8 4000
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For pressure ralings for adapters not shown, please contact
the Tube Fittings Division.
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