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Every industry has piping system leakage. This condition exists be-
twean the drawing board and the scrap dealer at all levels of industry
including:

* The OEM level - The delivery of new units may be delayed because
of fluid system leakage.

* The dealer level - Sales may be lost if oil drips from the unit onto the
showroom floor.

* The user level - Leakage causes too much costly downtimae.

In this booklet you will find a condensation of more than 40 years of
Agroquip’s experiance in working with the basic types of fitting con-
figurations that contribute to piping system leakage. The causes of
most leakage are identified and appropriate corrective measures are
suggested,
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The Basic Causes of
Fluid System Leakage

. Hurman arror

Lack of quality contral

. Poor protection of components in handling

. Difficult if not impossible to reach fitting connections
Lack of aducation

. Poor selection of materials

. Improper desgign of piping or rowting

T B L R

Find the Leak

1. Pinpoint the leak location. To make sure that the leak is not up
higher and draining down:

a) Wash down the leakage area,
bl Watch for the leak to show.
e} Place a paper towel abowve the connection; it will catch any fluid
leaking from above.
2. Determineg if the leak is at a valve spoal, rod packing, motor or
pump shaft, cracked casting, piping joint or hose or tube.

remember - Seepers or weepers can be hard to locate.



Leak Problem Areas

SAE 37 Flare Connection (sae Js14
gaji
how it works:

This connaction seals on the two mating 37" seats.

causes.

Most of the leaks on this connection are due to lack of tightening or
human error. You can't tell if the nut has been tightened by just looking
at the connection. If it is more than finger tight, you can't tell from
observation how much. Torque wrenches are good only when they are
used. You must rely on the user to be sure torque wrenches are used
on all joints. The user must depend on his memory to know if he has
tightenad all of the joints.

cure.

Here are steps for an excellent method of tightening. Anyone can tell if
the joint was tightened and how much.

1. Tighten the nut by hand until it bottoms the seats.

2. Using a marker, draw a line lengthwise on the nut and extend it anto
the adapter.

3. Using a wrench, rotate the nut to tighten. Turn the nut the amount
shown in the chart on the next page.
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What to do if the joint leaks after it
has been tightened properly

Dizconnect the line and check for:

1. Foreign particles in the joint . ... ... .Wash them off
2. Crockedseals ....c.vovnvncivncass Replace them
3. Seat mismatching or not
cancentric with the threads ........ Replace the faulty part
4, Deepnicksinthe seals .....ovnvaus Replace the faulty part

5. Excessive seal impression. This

indicates axcessive torgque on the
gwivel nut or too soft a material
for high pressures. Threads will

stretch under high pressure . ....... Replace the faulty part
Chatter or tool mark - high and
low SPots O S8ATE . .. ... cvvneaans Replace the faulty part

SAE 45" nuts, when connected
to an SAE 37" male flare fitting,
will leak. The SAE 45" nut may
be too long and can bottorm on
the adapter hex before the seats

are tight

...... Use all SAE 377 flare parts

remember = Many of the leakage problems on this type of connec-
tion won't show until the unit has baen in service for a few hours.



Leak Problem Areas (SAE J514)

SAE Straight Thread O-Ring Seal

how it works:

This connection seals with an 0-Ring on the male against a chamfar in
the port. The use of straight thread O-Ring ports in place of pipe
threads haelps eliminate hydraulic leakage.

causes:

1. Elbows logsen up after short service

2. O-Ring seal leakage after short service

3. D-Ring seal leakage after long service

4. Instant leakage upon start up due to human errar or faulty parts

cures:

1. The locknut and washer must be to the tap side of the thread relief.
The washer must be snug to the thread relief. If not, reject the part.

2. Lubricata the O-Ring - this is wary Important,

3. Thread the male O-Ring half into the port until the washer or solid hex
bottoms onto the machined surface. Mote: Make sure the spot face is
large enough to accommiodate the washer or hex of the adapler,

4. Position the elbow for desired aligpnment by backing it out of the port
up to one full turn,

5. Tighten the locknut or solid hex.

Why O-Ring lubrication is important:

Erdargad wisa —
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1. The fitting is engaged to the point where the 0-Ring touches the face of
the boss. Lubrication on the O-Ring permils it to mowve in directicn *D.*



2. When the O-Ring and the boss are dry, the

: Locinut
rotary motion of the assembly can cause ..,mum
friction and the O-Ring can mowve in direc- O-Ring
tion *C." Enlarged view=—=

3. The locknut and washer cannot bottom — of QRing
fully if the O-Ring is between the washer  @land
and the face of the boss, The compressad
rubber between the washer and the boss Locknut

will cold flow out from compression and .?E'i.'h_“
the fitting will be loose and usually leak,
O-Rin
What happens whan the locknut and washer
are not backed up prior to assembly: Locknut
1. When the locknut and washer have not ,’:‘"é',‘:“h‘"
been backed up, there is not enough room
for the Q-Ring seal when the sgueeze C-Ring
takes place.

2. The washer can't seat properly on the face
of the boss. The compressed rubber be-
twean the washer and the boss face will
cald flow out from comprassion, and the
fitting will be loose and uswally leak.

SAE J515 Straight Thread O-Ring
Rel. Dia. ' | —

3 i | 064003 (2354005 Recommended torque values for
3 | B4 |.06a:003| 301005 straight fitings or locknuls

4 Ve | 0720003 35711005 Dash Slze Foot - Pounds
5| Bae [OT2ED0E| 4145005 -4 13-15

-6 3 | .O7BL003| 4681005 =05 14-15

-8 Vg |L0ETLO003 )| 6442005 06 23-24

=10 S |.097L£003) 755005 -08 a0 - 43

12 i |.116£.004 | SR4L006 10 43 - 45
14| % 1162004 1.048£.006 -128 68 -75

16 1 1162004 | 11712006 [ 112-123
200 W | 1182004 1475090 =20 148 - 161
=24 1 | 1182004 | 1720010 24 154 - 170
«32 2 Mes 004 | 23372010 i 218 - 240




Leak Problem Areas

SAE 4-Bolt Split Flange
Connection (sae J518 Codes 61 and 62)
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how it works:

The SAE 4-bolt split flange connection is a face seal. The flanged head
which contains an O-Ring seal must fit squarely against the mating
surface and be held there with even tension on all bolts. The flanged
head protrudes past the split flange clamps by .00 to .030 inch. This is
to ensure that the flanged head will make contact with the mating
accessory surface, comprassing the O-Ring to form the seal.

Y

Recommaended Terque Values
[Use Grade 5 bolts or better due to -
thie high torgue level reguired.)
coneton] "GRG
il
' Code B1 | Code 62
0 175225 175235
-12 250-350 30000 |—|
14 Jebr42b 0600 Barneding of Balis and ilsngas
-20 425-550 T 50} soaks up vk of the Bngue velues.
-24 550-700 | 1400-1600
32 850-300 | 2400-2600
40 #50-1100 -
-iB 1650- 1800 -
Mete: Alr wrenches Tend to cause
flange tipping.




cCauses:

"

This connection is sensitive 10 installation errors and bolt torquing.
Because of the flanged head protrusion and the flange clamp owver-
hang, the flanges tend to tip up in a seasaw fashion whean the bolts are
tightened on one end. This pulls the opposite end of the flange away
from the flanged head and, when hydraulic pressure is applied to the line,
pushes the flanged head into a cocked position allewing seal extrusion.

cure:

All bolts must be installed and torqued evenly. Finger tightening will
help to get the flanges and shoulder started squarely. If lock washers

agre used, even more care must be
taken,

a second cause:

When axcessive torgque is applied
to the bolts, the flanges often
bend down wntil they bottormn on
the accessory. This also causes
the bolts to bend outward.

Bending of the flanges and bolts
tend to lift the flange off the
shoulder in the center area be-
tween the long spacing of the
bolts.

.1jlll"lf'.|-;
Gaps up to 036 hive = & Mo bobd dovrs
Esgsins Fpundl n soeme enFnprRELinn At
laakers wath bant cenker of s howidor,

Mangi

Basic O-Ring dimensions are
ahown for referance anly

SAE J518 Codes 61 and 62
O-Ring Seal

Dash LD, | OD | Dia O-Ring|
Sire | Ref I!nl. Illul. Sire

fim) | dimd | find Mo,
-0 31,002 | 138 | 210
A2 SA8e | 1262 | 139 | 214
16 | 1.296 | 1.574 | 133 | 219
-30 | 1484 | 1.7TE2 | 138 | 222
-24 | 1.858 | 2.137 | 138 | 226
-32 | 2234|2512 | 138 | 228
40 | 2734 | 302 | 138 | 232
48 | 3359 | 3.637 | 3% | 237




Conneclions
Bun Rings Around Lecis

Leak Problem Solution

ﬂ-Ring Face Seal Connection (sae J14s3)

(i nr
L ] e Te

St B ol

A oy T L :l':i-\."rm

HI R

Agroguip ors® fittings and adapters are flat faced O-Ring seal connec-
tions that provide an excellent solution for leakage problems. These
connections meet SAE J1453 performance requirements and are
designed to handle working pressures up to 6000 psi. In order for
Aeroquip ORS connections to virtually eliminate piping leaks, care
must be taken to avoid the following problams, which may cause
leakage.

causes: cures:

1. Lack of proper tightening .......... Always use the following
recommended torque values
for maximum sarvice life.

DRS Recommended Torgue Values

Connectlon|  Swivel Nut Torque Connection|  Swivel Nut Torgque
Dash Size | jin-bs} | (ft.-lbs.) Dash Size | fin.bs) | (ft.-lbs.)
.04 120-144 1012 12 750-840 65-70
06 216-240 1820 16 1104-1200 | 92-100
0B 384420 | 3235 20 1500-1680 | 125-140
10 552-500 46-50 .24 1800-1980 | 150-165

10



2. No O-Ring in the groove

3. Improper O-Ring size

.. .Make sure that the 0-Ring doas

naot fall ouwt of the male and
before the connection is made,
Proper lubrication will help.

. Although the Aeroquip ORS

connector uses a standard size
O-Ring, it iz not the same size
as those used on O-Ring boss
or split flange fittings. It is
critical that the carrect O-Ring
i5 used. The proper dash sizes
and dimensions are listed on
the chart below.

oz fonste [ a |

Designation 8 i b linches)
-011 -d 301 a7
-2 -G 264 A7
014 -8 MBS NiF)
=018 -1 B4 a7
0148 -1 iy 3 a7
021 18 B2E 07
035 20 1.176 A7
024 - 1.4E9 07

Torgue values for SAE O-Ring boss ends, when used with
ORS connections,” per SAE J1463,

Dash Size Thread Size E‘mlﬂ Fitting or Locknut Torgue
_In:h [im.-lbs.) (H.-Ibs.)
Ik Ip-24 BE-120 B-10
-4 Lge-200 1688-192 14-16
={i5 Ve-20 216-240 18-30
bl e 18 Jag-312 24.26
08 316 600-720 E0-60
10 ~ ia1a 864-960 72-80
-13 149512 150:-1820 125-135
-14 1¥98-12 1520-2 180 160-180
-8 15498-12 2A00-2640 200-220
20 154-12 2520-3360 210-280
-24 1T4-12 A240-4320 270-2E0

¥ Increased torque values are required for the increased
pressure capabilities of QRS connections.

LR



O-Hing Basics

For virtually all types of fluid
connectors invelving O-
Rings, there are common
guidelines that should al-
ways be followed:

1. Care should be taken to
ensure that the O-Ring is
properly seated when the
connaection is made.

2. For maximum service life,
use only O-Rings that are
mada of materials recom-
mended by Aeroguip for
the application. Maxi-
mum temperature ratings
must not be exceeded for
long lasting leak-proof
connections,

3. O-Rings should be lubri-
cated using a compatible
high shear oil, such as
Aeroquip Lube (Part Num-
ber 222070). Lubricate as
necessary Lo prevant roll-
ing or cutting upan con-
naction. For EPR O-Rings,
use a vegetable-base
lubricant ar the system
fluid.

4. Keep all connecting sur-
faces clean and grit free,

5. Used O-Rings should be
replaced before re-installa-
tion to help prevenmt
leakage problams.

SAE O-Ring boss connection

iz



Leak Problem Areas

Pipe Threads (sae ss14)

Pipe threads are not recommended for high pressure applications,
since they tend to leak more than any other style of connection,

Symbol . ..

MPT = Mational Pipe Taper
MPTF = Mational Pipe Taper Fuel (Dryseal)
NPT threads are likely to leak much more than Dryseal pipe threads.

Either kind of pipe thread will leak if u

nder tightened, There is not a

general accepted standard for tightening either style of tapered
threads. The tightening requirements change with each reuse andfor
type of sealant used. Use a good pipe sealant on the male threads.

When applying pipe sealant, do not pu

t any on the first two threads.

Owvar tightening may crack the female port.

causes.

Connectar is nottight . ............
Cracked port or connector .........
Oversized threads inport .........
Undersized threads on connector . .
Damaged threads, nicks, cuts, etc.

Threads are not Dryseal standard
forhydraulics .. .....cocovveininnnn

7. Straight male pipe threads

& om e

instead of tapered .........
8. Contaminated threads, dirt,
Chips, BlC. « .o ei e v anannrananes

9. High vibration loosening

cures:

Tighten
Replace defective parts

.Replace defective parts
.Replace defective parts
. .Replace defective parts

Uza “"WPFTF DRYSEAL" standard

..Use "NPTF DRYSEAL" standard

LClean and inspact

CONMBCHION .....vivinrernnnnnnsas Retighten connactor - reevaluate

10, Heat expansion of female threads .
11. Too tight, causing thread distortion .

system design

. -Retighten while hot

JUnspect and replace damaged
parts

i3



Metric Pressure Conversion Tables

Bar to PSI Multiply Bar by 14.5 = PSI

Bar 0 | 1 | 2| 3| a5 ]| 6| 7] 8|3
Psi | Psi | psi | psi | psi | Psi | psi | psi | Psi | PsI

o - 145 B 435 58] M5 47 w05 18| 1305
0 | ws| 1sas| a7 ees| 23| aos| 2| mes| | amss
20 | 20| 3045\ 39| ams| owe| sees| | mus|  ws| ans
30 | a3 sms| ew| sms|  ems| sws|  sm| ses|  smi| sess
40 | smo| sos| eos| ens| | ssas|  eer| emis|  ess| mios
50 | 7| 7mas| 7s) wees| oms| vws| e eems|  su| esss
60 | wo| sms| sm| sizs|  sm| ses|  ew| wis|  ses| wons
0 MG 10235] v0a4| 10585 'Iml 10875 1@ VNGS5 NEN| 11455
80 | weo| vms| nes| wmos| 2| vzses| | vemis|  zs| 1eees
90 | 1205| 13198] 1334) 1395 133) mrs| vam| waoes| | s
100 | vas0| vees| wme| vams| 1ss| is;s| sm| smis|  1ses| 1sens

Megapascal (MPa] to PSI Multiply MPa by 145 = PSI
Mea o | 1 | 2| 3| «| s | 6| 7| 8] s

Pst | psi | psi | Psi | psi | psi | Psi | PsI | Pst | PsI

0 = 145 40 435 Eﬁlt 125 11 'I{FIEI VIED| 1305
10 | 1eso| ses| 17a0| wees| 20| ;s | aees| 0| s
20 | 2000 ooas| wi| auss| s aees| am| ams| aveo| s
30 | 4m0) wms| s ams| | sors| so| sass| sso| sess
40 | seoo| 95| eosn| 23| e3so| es2s| een| ems| eoeo| mios|
50 | 7eso| 7ass| 7sa| ees| 7mo| rers| mi| eees| ean| esss
60 | @m0 sses| ess| 15| womo| owas| ssm| ems| seso| oms
70 | nso| wozes| vosso| 1oses| womao| voers| noa| 1nes| nmo| 1
80 | 1eoo| vimas| neso| 12038] wzee] 123es| 12em| 12e0s| v2m60] r2e0s
80 | 130s0| vniss| raseo| 1aems| nzesn| 13v7s| aasn| ieoes| azo| rams
100 | =00 1amas| wsn| 14s3s| isoen| 1522s| 1sarn| rsrs| vseeo| 1sa0s




Kg/em? ta PSI

Multiply Kg/em® by 14.22 = PSI

lcglem® 0 1 2 3 4 5 8 | 7 8 | 8
Psi | Psi | Psi [ pst | Pst | psi | Psi | s | Psi | Psi
0 | - | wuz| ma| e ss| na| osx| ss| o) o
10 | vaz2| 1se4z| vooea| eass| 1ss08| 2133] 22782 24194] 2s5.88| ;0
R N EEEDEE
30 | 48| sose| ass0d| 4sazs| apaas| 927| s1im| smoa| senss| ssase
40 | sees| seane| ser.24| s11as| eosee| ea09| eserz] essaa| eenss| esem
50 | mo| msz| 74| rsams| 7enes| 7e21| 7esm| eiose] saas| esase
60 | #532| ss7.2| 6m164] sosas| minoe| s243] ssasz| sena) sesse| verra|
70 | 9954|1092 1023 84| 103a.06] 105228 1066.5] 1080.72] 1094 94 110016 1122.38]
BO | 11376{1151.62| 1165.04| 1180.28] 1194.48| 12087 12z 52 vzay.14] 125136 | 1205 58
90 | 1ar98|12s4.02| 1308.24| 1322.46] 130688 13509 136512 vavo 34| 13338 | 147 7|
100 | 1422.0| 1436.22| 1450.44] 1964.68) 147883 14331 1507.32] 1521.54] 153576 1549.58]
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THE CRITIC AL PERFORMANCE PRODUCTS COMPANY™

Aeroquip Corporation

Aproguip Industrial Group

Armericas Indusirial Division

1695 Indian Wood Circle, RO, Box 700, Maumee, Ohig 43537-0700
Phone: 4158-891-5100, Faxc 419-801-7830

o aenoguip.com
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