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1.1

1.8

REFERENCES

MILITARY SPECIFICATION MIL-F-18280A (ASG), TITLE:
"FITTINGS, FLARELESS, FLUID CONNECTION", DATED
24 ApriL 1956.

VO1-SHAN MANUFACTURING COMPANY DRAWING No. VSF-2000-
8DD, TiTLE: "UNION ASSEMBLY = FLARELESS".

VO1=-SHAN MANUFACTURING COMPANY DRAWING NO. VSF-2001-
80D, TiTLE: "UNION ASSEMBLY = FLARED".

VOI1-SHAN MANUFACTURING COMPANY DRAWING No. VSF-2002-
8DD, TiTLE: "™UNION ASSEMBLY = BULKHEAD, FLARELESS".

VOI=-SHAN MANUFACTURING COMPANY DRAWING No. VSF-2003-
8DD, TiITLE: "UNION ASSEMBLY = BULKHEAD FLARED".

VOiI=SHAN MANUFACTURING COMPANY PURCHASE ORDER NUMBER
32786.

PURPOSE

THE PURPOSE OF THIS REPORT IS TO PRESENT THE METHODS
USED AND THE RESULTS OBTAINED DURING THE QUALIFICA-
TION TEST PROGRAM TO WHICH 20 UNION ASSEMBLIES, FLARED;
20 UNI1ON ASSEMBLIES, FLARELESS: 12 UNION ASSEMBLIES

BULKHEAD, FLARED; AND 12 UNION ASSEMBLIES. BULKHEAD,
FLARELESS, WERE SUBJECTED.

REFERENCE 1.1 WAS USED AS THE GOVERNING SPECIFICATION
DURING THIS TEST PROGRAM.

SUMMARY

TwenTy (20) UNIoN AsSSeEMBLIES, FLARED; TweNnTy (20)
UNION ASSEMBLIES, FLARELESS; TWELVE (12) UNION-
ASSEMBLIES, FLARELESS, BULKHEAD; AND 12 UNI1ON
ASSEMBLIES, FLARED, BULKHEAD, WERE SUBJECTED TO
THE QUALIFICATION TEST AS OUTLINED IN PARAGRAPH
5.0 BELOW.

THE SPECIMENS CONFORMED TO THE REQUIREMENTS OF THE
SPECIFICATION EXCEPT AS NOTED IN TABLES 1 AND 2,
"SUMMARY OF VIBRATION = IMPULSE REsuLTs".

DESCRIPTION OF TEST SPECIMEN

THE UNION ASSEMBLIES, FLARED, SUBMITTED TO THIS
LABORATORY FOR TESTING CONSISTED OF ONE (1) NuT,
oNE (1) coupLiNGg, oNE (1) INSERT, AND TwO (2)

SLEEVES. THE UNIT IS A LIGHT=WEIGHT ASSEMBLY TO
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4.0 DESCRIPTION OF TEST SPECIMEN (CONTINUED)

BE USED IN PLACE OF AN AN815 union, Two (2) AN818
NUTS, AND Two (2) AN819 SLEEVES. THE UNION
ASSEMBLIES, FLARELESS, CONSISTED oF ONE (1)

NUT, ONE (1) coupLinGg, AND ONE (1) INSERT,

WHICH ARE USED WITH THE STANDARD MS=21922
SLEEVES. THIS ASSEMBLY 1S A LIGHT=WEIGHT
REPLACEMENT FOR AN MS-21902 UNION AND TWO

(2) MS=21921 Nuts. (SEE PHOTOGRAPH NUMBER 3).

4,2 THE MANUFACTURER 1IS: VOoI=SHAN MANUFACTURING CO.
8463 HIGUERA STREET
CuLver CiTY, CALIFORNIA

4.3 THE UNITS SUBMITTED FOR TESTING WERE 202476
ALUMINUM FOR 1/2=iINCH O.D. .065 WALL ALUMINUM
TUBING PER MIL-T=-7081. THE UNION ASSEMBLIES
WILL BE REFERRED TO HEREAFTER AS THE TEST

SPECIMEN.
5.0 TEST REQUIREMENTS
S.1 THE NOTED NUMBER OF UNITS WILL BE SUBJECTED TO

TESTS AS OUTLINED IN THE SEQUENCE BELOW:

5.1.1 EXAMINATION OF PRODUCT ALt UNITS
5.1.2 REPEATED ASSEMBLY REF. 1.1, Para. 4.3.3.1
5.1.2.1 MINIMUM TIGHTENING 4 FLARED, 4 FLARELESS

Rer. 1.1, Para. 4.3.3.1.1

5.1.2.2 MAXIMUM TIGHTENING 4 FLARED, 4 FLARELESS
ReF. 1.1, Para. 4.3.3.1.2

5.1.2.3 OVERTIGHTENED TORQUE 4 FLARED, 4 FLARELESS
Rer. 1.1, PArRA. 4.3.3.1.3

5.1.3 IMPULSE TEST 8 FLARED, 8 FLARELESS
RerF. 1.1, PARA. 4.3.3.2

5.1.4 VIBRATION=|MPULSE TEST 12 FLARED, BULKHEAD
12 FLARELESS, BULKHEAD
Rer. 1.1, Para. 4.3.3.3




| —

REPORT NO. 6867

PAGE NO

Wy

L A

128 MARYLAND ST.

B O R AT O R I ETS

==

. EL SEGUNDO, CALIF,

6.0

6.2.6
6.2.7
6.2.8
6.2.9
6.2.10
6.2.11
6.2.12

TEST CONDITIONS AND TEST EQUIPMENT

AMBIENT CONDITIONS: UNLESS OTHERWISE SPECIFIED HEREIN,
ALL TESTS REQUIRED BY THIS SPECIFICATION WERE PERFORMED

AT ATMOSPHERIC PRESSURE OF 760*15 MILLIMETERS OF
MERCURY, A TEMPERATURE OF 70%x20°F, AND A RELATIVE
HUMIDITY OF APPROXIMATELY 50%. WHERE TESTS WERE
PERFORMED WITH ATMOSPHERIC CONDITIONS SUBSTANTIALLY
DIFFERENT FROM THESE SPECIFIED VALUES, PROPER ALLOW-
ANCESFOR CHANGES IN INSTRUMENT READINGS WERE MADE

TO COMPENSATE FOR THE DEVIAT{ONS FROM THE SPECIFIED
CONDITIONS.

[NSTRUMENTATION AND EQUIPMENT:

HanD pump, BLACK Hawk, O - 10,000 psiG,

PRESSURE PUMP, SPRAGUE ENGINEERING, O - 30,000 PsiaG.

PRESSURE GAUGE, ASHCROFT GauGtE ComPANY, O - 5,000 psia,

+0.5% OF FULL SCALE ACCURACY.

PRESSURE GAUGE, ASHCROFT GAuce CoMmPANY, O - 10,000 psia,

+0.5% OF FULL SCALE ACCURACY.

PRESSURE GAUGE, ASHCROFT GAuctE CompANY, O =~ 20,000 psiaG,

+0.5% OF FULL SCALE ACCURACY.

TRANSDUCER, STATHAM, O - 10,000 fsia.
OsciLLOSCOPE, TEKTRONIX.,

PuMmp, HYDRAULIC, DENISON, 10 GPM CAPACITY.

TIMER, WITH CYCLE COUNTER, WYLE LABORATORIES,
TORQUE WRENCH, SNAP-ON TooL COMPANY.

VIBRATION FIXTURE, WYLE LABORATORIES,
THERMOCOUPLE BRIDGE, MINNEAPOLIS-HONEYWELL, MODEL

126W2, RANGE =100 10 +2J0°F, SYSTEM ACCURACY *3,6°F,
UsiNG CoPPER CONSTANTAN THERMOCOUPLE.
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7.2.1

TEST PROCEDURE AND RESULTS

EXAMINATION OF PRODUCT

THE TEST SPECIMENS WERE EXAMINED AND THE FOLLOWING
NOTED: THE INDIVIDUAL WEIGHT WAS APPROXIMATELY

oNE (1) OUNCE; THE WORKMANSHIP AND CLEANLINESS WERE
SATISFACTORY.

REPEATED ASSEMBLY TEST

Twetve (12) FLARED AND TWELVE (12) FLARELESS
SPECIMENS WERE SUBJECTED TO THE FOLLOWING
REPEATED ASSEMBLY TESTS:

Four (4) FLARED AND FOUR (4) FLARELESS SPECIMENS
WERE TIGHTENED 15 SUCCESSIVE TIMES USING THE MINI=
MUM TIGHTENING VALUES OF ONE=SIXTH TURN PAST THE
POINT OF SHARP TORQUE RISE. EACH TIGHTENING OPERA-
TION INCLUDED A COMPLETE REMOVAL OF THE TUBE FROM
THE FITTING BODY. AFTER EACH THIRD TIGHTENING
OPERATION, THE FITTING ASSEMBLY WAS SUBJECTED TO

A FLUID PRESSURE OF 6000 Psi1G, WHICH WAS HELD FOR
FIVE (5) MINUTES. AFTER THE FIFTEENTH TIGHTENING
OPERATION, THE SPECIMENS WERE PRESSURIZED TO
12,000 Psic. THERE WAS NQO SIGN OF LEAKAGE OR
PERMANENT DEFORMATION NOR AT ANY TIME DURING THE
TIGHTENING OPERATIONS WERE THE -ASSEMBLIES DIFFI-
CULT TO ASSEMBLE OR DISASSEMBLE.

FourR (4) FLARED AND FOUR (4) FLARELESS SPECIMENS
WERE SUBJECTED TO THE SAME REPEATED ASSEMBLY TEST
AS OUTLINED ABOVE, EXCEPT THAT THE TIGHTENING
VALUE WAS THE MAXIMUM TIGHTENING VALUE, OR ONE-
THIRD TURN PAST THE POINT OF SHARP TORQUE RISE.
DURING AND AFTER THE TEST, NO LEAKAGE OR BLOW—=OFF
OF FITTING ASSEMBLIES WAS NOTED. AT NO TIME
DURING THE FIFTEEN TIGHTENING OPERATIONS WERE THE
ASSEMBLIES DIFFICULT TO ASSEMBLE OR DISASSEMBLE.

Four (4) FLARED AND FOUR (4) FLARELESS SPECIMENS
WERE SUBJECTED TO THE REPEATED ASSEMBLY TEST AS
OUTLINED ABOVE, EXCEPT THAT THE SPECIMENS WERE
TORQUED TO 440 iNCH POUNDS. DURING AND AFTER THE

TEST, NO PERMANENT DEFORMATION OR LEAKAGE WAS
NOTED.
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7.0 TEST PROCEDURE AND RESULTS (CONTINUED)
7.2.4 DURING THE FIRST TIGHTENING TO MINIMUM TORQUE, THE

TENDENCY FOR THE TUBE TO TURN DURING ASSEMBLY:

WAS MEASURED AND THE RESTRAINING FORCES FOR

THE FOUR EACH FLARELESS AND FLARED TUBE ASSEMBLIES
WERE AS FOLLOWS:

FLARELESS TuBeE AssemBLIES: 15, 5, 15 AND Z INCH POUNDS
FLARED TUBE ASSEMBLIES: 22, 28, 32 AND 32 INCH POUNDS

7.3 IMPULSE TEST
7.3.1 Four (4) FLARED SPECIMENS, TIGHTENED TO MINIMUM TIGHT,
FOUR (4) FLARED SPECIMENS, TIGHTENED TO OVERTIGHT

TORQUE, FOUR (4) FLARELESS SPECIMENS, TIGHTENED TO
MINIMUM TIGHT, AND FOUR (4) FLARELESS SPECIMENS,
TIGHTENED TO OVERTIGHT TORQUE WERE SUBJECTED TO
200,000 IMPULSE CYCLES. AN IMPULSE CYCLE CONSISTED
OF A RISE FROM ZERO PSI TO A SURGE PRESSURE BETWEEN
4,300 ps1 AND 4,700 pPsi; THEN DROPPING TO 3,000 pPsi
FOR APPROXIMATELY ONE—-HALF THE CYCLE, THEN DROPPING
BACK TO THE ZERO PSI PRESSURE FOR THE REMAINDER

OF THE CYCLE. THE CYCLES WERE CONDUCTED AT A

RATE OF 35*5 CcYCLES PER MINUTE. THE FIRST 175,000
IMPULSE CYCLES WERE CONDUCTED AT ROOM TEMPERATUR .,
FOLLOWED BY A SOAK AT -B5°F AT A PRESSURE OF Two (2)
10 10 PS1 STATIC PRESSURE FOR 24 HOURS. OSUBSELQUENT
70 THIS COLD-SOAK PERIOD, THE REMAINING 25,000
IMPULSE CYCLES WERE RUN AT =65°F. BEFORE AND AFTER
THE IMPULSE CYCLES AT ROOM TEMPERATURE AND AT
-65°F, THE FITTING ASSEMBLIES WERE PRESSURIZED

7o 6,000 Ps1 AND HELD FOR FIVE (5) MINUTES. DUR-
ING THE IMPULSE TEST AND THE SUBSEQUENT PRESSURE
TEST, A SLIGHT LEAKAGE (SEEPAGE) WAS NOTED FROM

TWO (2) OF THE FLARED SPECIMENS THAT HAD BEEN
TIGHTENED TO MINIMUM TIGHT TORQUE. (See PHoToO-
GRAPH NUMBER 1 FOR LOW TEMPERATURE TEST SETUP. )

7.4 ViBrATION IMPULSE TEST

Tadsl TweLvE (12) FLARED, BULKHEAD SPECIMENS AND TWELVE
(12)FLARELEss, BULKHEAD SPECIMENS WERE INSTALLED
IN A VIBRATION FIXTURE AS SHOWN IN PHOTOGRAPH
NUMBER 2 AND SUBJECTED TO THE FOLLOWING VIBRA-
T10N IMPULSE TEST. THE CENTER SPECIMEN WAS RIGIDLY
MOUNTED IN THE CROSS BAR, WHILE THE TAIL STOCK END
WAS FREE TO MOVE IN AND OUT SO AS TO PRODUCE CANTI-
LEVER BENDING IN THE TUBING.
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7.4&2

TEST PROCEDURE AND RESULTS (CoNTINUED)

FLo
USING THE FORMULA: D = 3ET AS GIVEN IN REFERENCE 1.1,
ABOVE, AN ORIGINAL SINGL? DISPLACEMENT OF 0.365 INCH
WAS USED. SUBSEQUENT TO CHANGING TO TAIL=STOCK
FITTINGS AS NOTED BELOW AND THEREBY CHANGING THE
EFFECTIVE BENDING LENGTH OF THE TUBE, THIS DISPLACE=
MENT WAS REDUCED T0 0,338 INCH. THE SPECIMENS WERE
VIBRATED BY DISPLACING FROM ZERO THROUGH THIS NOTED
AMPLITUDE AND BACK TO ZERO AT THE RATE OF 1750%50
CYCLES PER MINUTE. A TOoTAL OoF 10,000,000 VIBRATION
CYCLES WERE RUN ON THE SPECIMENS., (FOR RESULTS OF
THIS TEST, SEE TABLES NUMBER 1 AND 2). SIMULTANEOUS
WITH THE VIBRATION, THE SPECIMENS WERE IMPULSED AS
DESCRIBED IN PARAGRAPH 7.3 OF THIS REPORT.

THE TEST SPECIMEN TUBING WAS ORIGINALLY FITTED WITH
AN-818 NuTs AND AN-819 SLEEVES ON THE TAIL=STOCK
END. DUE TO FREQUENT CRACKING AT THE BASE OF THE
FLARE, THIS ARRANGEMENT WAS CHANGED TO MS-21921
NUTS AND MS=21922 SLEEVES AT THE END OF 2,997,000
CYCLES, FOR CALCULATIONS OF DEFLECTION, SEE
FIGURES 1 AND 2.

CONCLUS ION

TWENTY CONNECTORS, FLARED, 20 CONNECTORS, FLARELESS,
12 CONNECTORS, FLARED, BULKHEAD, AND 12 CONNECTORS,
FLARELESS, BULKHEAD, WERE SUBJECTED TO THE
QUALIFICATION TESTS AS OUTLINED IN MILITARY SPECIFI|~-
CATION. MIL=F=-18280A AND VOI=SHAN MANUFACTURING
CoMPANY PURCHASE ORDER NUMBER 32786, THE FITTINGS
CONFORMED TO THE SPECIFICATION REQUIREMENTS. FOR
RESULTS OF THE VIBRATION IMPULSE TESTS, SEE TABLES

1 AND 2.
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TABLE NUMBER 1
RESuLTS OF VIBRATION = |MPULSE TEST
VoI -SHAN MANUFACTURING COMPANY
FLARELESS TuBE CONNECTORS
SERIAL NUMBER OF DeEscrIPTION
NuMBER CycLes COMPLETED OF FAILURE
54 5,735,000 TUBING CRACKED INSIDE MS SLEEVE
52 10,000,000
64 3,429,000 TUBING CRACKED INSIDE MS SLEEVE
63 10,000,000
58 10,000,000
58 10,000,000
55 5,031,000 * TUBING CRACKED INSIDE MS SLEEVE
46 7,686,000 TUBING CRACKED INSIDE MS SLEEVE
57 5,607,000 TUBING CRACKED INSIDE MS SLEEVE
50 10,000,000
56 10,000,000
42 5,283,000 TUBING CRACKED INSIDE MS SLEEVE

AvERAGE NuMBER oF CYCLES PER SPECIMEN = 7,730,750

*THIS SPECIMEN WAS LEFT

IN THE V!BRATION FIXTURE UNTIL THE TUBING

BROKE COMPLETELY IN THE AREA OF THE "BITE" OF THE SLEEVE.
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TABLE NUMBER 2
REsuLTS 0oF VIBRATION = IMPULSE TEST

Voi=-SHAN MANUFACTURING COMPANY

FLARED TuBE CONNECTORS

SERIAL NUMBER OF DeEsScRIPTION

NUMBER CycLEs COMPLETED OF FAILURE
45 9,126,000 CRACK AT BASE OF FLARE
49 8,352,000 CRACK AT BASE OF FLARE
61 1,251,000 CRACK AT BASE OF FLARE
62 3,915,000 CRACK AT BASE OF FLARE
59 2,385,000 CRACK AT BASE OF FLARE
41 2,034,000 CRACK AT BASE OF FLARE
47 2,844,000 CRACK AT BASE OF FLARE
51 5,384,000 CRACK AT BASE OF FLARE
43 1,881,000 CRACK AT BASE OF FLARE
60 4,536,000 CRACK AT BASE OF FLARE
48 4,500,000 CRACK AT BASE OF FLARE
44 1,566,000 CRACK AT BASE OF FLARE

AVERAGE NuMBER oF CYCLES PER SPECIMEN - 3,814,500
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Vibration-Impulse Test
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