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S
p i ruvide results of engine test on a modified version of MIL-L-23699C Oil

U LRADCOM is the proponent foir this test).

i ACKGROUND:

I[. ['hii UC i e.. Iu, duI 'd I h ) Iliu t iU¢ lil iC1LiU ZIL CC)AD, duri g the period
16 Lhtuugh 29 .J;aIu.i-y 1981, tiuiiig a T53-L-I13 tuigine in a CCAD Test Cell.

' ,6 Lh pri iary ubjectives uf t ltest was to evaluate MIL-L-23699 oil with a
currosion inhibitor additive (prepared by MERADCOM) and to qualify a new vendor

uurcL fur First and Second Stage Gas Producer Turbine Blades. Several repairs
Lu parts were also being evaluated. This report will address the test oil only.

3. Th CCA D Test Cell Lubrication System is massive in comparison to an i craft
Lubrication System such a system could not produce realistic test results. A
simulated aircraft lubrication system was designed, fabricated, and used to
recently engine test an on-line ferrograph analyzer. This system was patterned
after the UH-1I aircraft, having the same oil capacity and using the same oil
cooler and oil tank. See Appendix A for further details. The simulated aircraft
lubrication syste -used during the 150 hour qualification test. See Appendix

TEST PLAN:

1. The 150 hour qualification test was conducted in accordance with Lycoming
Test Specification XT5313.4c with the following changes:

a. Power setting were established where possible from TIT maximum limit
rather than SFC.

b. Seven oil samples were taken during each six hour cycle of test and
submitted to the laboratory for analysis.

c. The cycle time was changed to permit two shift operation without the two
hour cool down time.

d. The engine testing was conducted manually as the test sequences required
are not in the computer program. Only the initial calibration run at the
beginning of the test and at the conclusion were computer runs. See Appendix
B and C.

2. The Lycoming test specification is not included in the report but is
available. It specifies engine loads and times to be run at each power setting.
The test is more severe than would normally be experienced during aircraft
operation. The PEI provides special instructions for CCAD during engine
assembly, test and disassembly. See Appendix B.



CLST AND OBSERVATIONS:

it, iIkiLi iL calibration of the engine indicated it would produce rated power
')).U7 NI Spced and [075'F MGT at standard day seal level condition which is
I Oil LIumpraturCs from the #2 and #3 bearing packages were normal. Oil

uWIII2IL ion ,or th cal ibraLioun run was zero. See Appendix C.

2. Thu first cyciV Uf L1Q e eSt was run with no unusual problems. The engine
aL maximum power developed 1437 horsepower with a 48*F. ambient. The bearing
oil ouL t CIurIitut weCU: 112 bearing package 354 0 F, #3 bearing package 331*F.
These temperatures WeUe Ubtained using the aircraft duplicated oil system. This
system also uses bleed air from the engine to run the oil cooler blower fan.

3. The 150 hours of testing was performed with no unusual problems. There was
no noticeable oil consumption, make up oil was added for that removed for
laboratory testing. The engine vibration was normal and did not change during
thC test. Bearing oil temperatures during testing did not significantly
increase.

4. The engine performance after completion of the 150 hour test had decreased
slightly; it produced normal rated power with an NI speed of 99.7% and 1110*F
MGT. This is well within normal degradation as the compressor picks up some oil
and dust during operation which decreases compressor efficiency. See Appendix
E.

5. Seven (7) oil samples were taken each six (6) hour cycle. These were carried
to the laboratory and a spectrographic analysis run on each sample. There were
no significant increases of any metals during the test. The results were dis-
cussed with the laboratory personnel. See Appendix F for an example.

6. A one quart sample was taken after 75 hours of the test was completed and
also after 150 hours. These samples were sent to the laboratory with a request
for foaming characteristics test per ASTM-D-892-72. The results are given in
Appendix G.

7. The engine was disassembled after completion of the test and all parts laid
out for inspection. Personnel from MERADCOM visited CCAD and inspected the
gears, bearings and seals. All gears and bearings were in good condition with
no unusual discoloration or wear. The seals did not indicate any abnormal wear
or leakage. The number one seal which is the most likely to leak during test
indicated no leakage and only a minor amount of coking.

ANALYSIS:

1. Tests showed no adverse affects in using this modified version of
MIL-L-23699C, observations during test and after engine disassembly, indicated
this modified oil functioned (cleaned, cooled, and lubricated) as good as the
standard MIL-L-23699C oil. These was no unusual coking of seals or wear on gears
of bearings.

2



. 'i test did not address corrosion resistance. A comparative corrosion
:-.;L1,iIICu LsL uf the umudified vs. standard MIL-L-23699 oils will be (or has
'i,) ,Culiductud by MIENL CUM. if further tcsting of the long range effects of

* ,i:; mLudi i d uil is desired, suggest Mr. Bill Masters, TSARCOM, be contacted
,L ,v\ b93-3041. Mr. Masters can have the oil tested in aircraft at the best

iu,,Ud (.ort R ucker, AL). This would provide the quickest method of extended
:;U'V Lcu LuLLitLigteu mludil ivd UUL.

I

I
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APPENDIX A

,kipl I it %)I Ul1-LIl aiLcraft lubrication 6ystew in CCAD test cell.

1. L'Lu LISL cell lubrication system has a much greater quantity of oil than an
:ic'raft lubrication system and has additional filtration. It also has
LcmpcraULuru cuntrul. for both iheating and cooling to maintain a constant oil in
LuMIpCatur. Tu rualisicaliy LUes the characteristics of the modified
MIL-L-23699C oil, it was decided to use a system developed for a previous project
which dupliCaLuh LIu aircraft oil system. This system was designed and used
during a fcrrugraph analyzer test.

2. The design of a portable lubrication system that duplicates the UH-lH
aircraft system, in both function and oil capacity (three gallons), was built.
L[guru I is a drawing of test cell installation; Figures 2 and 3 are photographs

ul rest cell with engine installed; Figure 4 is the control room.

1i
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PAOJZCT ENGINEERING INSTRUCTION T53-T INR. I MEEP-6299

I~l TIL~hm" 4:1 oe2 06 Sep 80

Assembly, Qualification Test 
and Dis-

of T53-LI3B Engine r.amWZCT

.mJ CCT TIrL9

Qualification of Turbine Engine Blades
(MEEP-6297)

V.. I N

PREPANE D QBY
G

& I.
TI L  

TZ" LET.

BILLY G. WILSON 0,4 1 IDRSTS-MEEP 4232/3414

STATEMENT OF WORK:

1. Assemble and test T53-Ll3B engine S/N K-117 per following instructions
using the simulated oil system developed in project MEEP-5477.

2. The oil system will be disassembled and all parts cleaned and flushed.

3. Reassemble oil system and cap all lines.

4. Disassemble test engine as required to replace all main shaft seals
and install the test parts listed below:

C a. Steel impeller housing P/N 1-101-370-03.

b. 1st stage sealing disc P/N 1-100-135-03.

c. 1st and 2nd stage gas producer turbine blales.

5. First and second stage gas producer turbine wheels will have half test
blades and half new blades from supply. Blades will be weigiied and paired
such that the test blades and the new blades are alternately placed in
each turbine disc.

4 NOTE
If test blades do not have any special markings for iden-
tification they will be identified using a vibropeen- marker.
An *A" will be marked on the forward face of the root area.

6. A 150 hour qualification test will be conducted in accordance with
Lycoming Specification XTS 313.4.1C with the following special
instructions:

a. Power settings will be established where possible from TIT maximum
limit rather than SFC.

b. Oil sample will be submitted to the laboratory at the end of each
work shift. (Approximately six (6) hours of engine operation). Samples
11 be numbered and records maintained to show operation time at each

Imple. Laboratory will be provide spectrographic report on each sample
and overall analysis at the end of test.

CCAO Form 517. 1 Me, 77



PROJECT ENGINEERING INSTRUCTION PAGE 2 OF 2 PEI MEEP-6299" INR."

7. Two quarts of oil will be taken from lubrication system, immediately
upon completion of test, and prepared for shipment.

. Test engine will be disassembled to allow evaluation of main shaft
seals and turbine blades.

9. Test blades (as received from manufacture) will be dimensionally and
metalurgically checked by the laboratory. A report is required. Further
laboratory assistance will be required to evaluate the tested blades.

WILJLETH H.AGGE1 (//

Chief, TSARCOM Engr Spt Br 0 CCAD
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.....- "'" )
REQUEST iOR AND RESULTS OF TESTS PAGE NO N OFPAG L

SECTION A-REQUEST FOR TEST
TO: ,,€uej a, ',..j 2 FROM: (Inctude Zip Code)

',I',\5.'. A.('..

'.;, N I ;iA(" I I ANO ALOI)IUESb foilute Z1r Code) 4 MANUFACTURING PLANT NAME AND ADDRESS (Isilude ZIP Coderj

lI iAk- NUMII I iij UM E

NU -I EM AND/OH ,RL. " ",AMe K LOTNO 8. REASON FOR SUBMITTAL 9 DATE
NUMBER SUBMITTED

-_____- ...... yr':' C-eA.) ?.'ir 75,.-? ',

0 M!i'l IA. '0 HE IT IUTIrT QUANTITY 12. SPEC & AMEND AND/OR DRAWING NO & REV
L 10 SUBMITTED REPRESENTED FOR SAMPLE & DATE

,'Un~CHASCD FROM OR 5VOURCE 14 SIIMENI MErHOo '15 OTS-6&MPEOD OUBMITTED BY

L. REMARKS AND/OR SPECIAL INSTRUCTIONS ANO/OR WAIVERS.

i7 SFNL
, 

WL0I T %.;i rEST ro

SECTION B -RESULTS OF TEST -.. i.e e piuI whilepapeIr ifmore space s ui ")

i DATE SAMPLE RECEIVED 2 CATE RESULrs RCPORED I. . ,REPORT NMBER

4 TEST PERFORMED RESULTS OF TEST SAMPLE REULT REQUIREMENTS

DATE TYPED NAME AND TITLE Of PERSON CONDUCTING TOST SIGNATURI

DD a 61222 REPLACES 00 FORM I a5*. I JUL S. WHIC4 I OSSOL.rML

,t
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f ,--QUEST FOR AND RESULTS OF TESTS

SECTION A- REQUEST FOR TEST
i0: .,,,.,I, .' ,,: FROM: fIm'.ci ZIP Ctkd)

:V'. D/MAINTENANCE

: ;I.'W'i i.kA, ENGINE DIVISION
ENGINE ASSEMBLY BRANCH

". ,L* aA , , .) A0I14 ([l'.w ZIP (Cud) 4 .ANUFACTURING PLANT NAME AND ADDRESS ({nClui ZIP C ')

-.-'. ;IIUL'D*!N 5.AF4 P!:R 'PRANSTfN G T.
1!il . :;llU'rD0 rN

.;\F"'PR IST NRP 7P'9'R NGINE TEST CELL# 4
; '; ','! V) ? N ! 11( i ! 7 . e ' ] , 117, ,D O W N

.IIbA\ NLJMlI:I V , NIMULIH
~NL ?'A ~~Y: ~.. ~ l ' 0. REASON FOR SUBMITTAL DT

NOM £NSU8MlTTED3 GCZ CNUM0EI 1 SPECTROGRAPHIC OIL ANALYS S

_5___ ______I_-Z___ CCAD REG 750-1 1026
.I QUANI. 1Y 12 SPEC &AMEND AND/OR DRAWING NC & qEV

; - 7*M.IUI L REVRELNTEU FOR SAMPLE & DATE

OIL 7- BOTTLES _PE-5-L,957

U:iCI AZE)ROM OR SOURCE 14 SHIPMENr METHOD 15 DATE SAMPLED AND SU/BMITTED BY

I:NGINEl TEST CELLS D. RODRIGUEZ 26 JAN 81
.....' - il U,'H E-CIAL INSTRUCTIONS AND/OR WAIVERS.

ENG(NE SERIAL NUMBER: )0= SPECIAL ENGINE

:'TN:,E SEQUENCE : -1
K-117

"* lih"l) I ')1' 1 S 1 * Q

STOP #
TPST CONTROL SECTION 5CC2F 2 .5 25- T T OI',ZWWrTC. Y.4587 OR 2-] .

SrCCTION 3i- RESULTS OF TEST . ..... .... m'ail' w i'a, pap' Itf
m 

,iw I& a

I u l .,AM.'LI" rlL, hir. - - . i A - l ", , i - i,) 3 LAB R EPORTNUMil-r

.1.4 1.11:041, 011itu~ 111-bUl. I b '.J* lI SAMPLE RESULT RLQItf#M hN1

DATE TYREO NAME AND TITLE OF PERSON CONDU4CTING TEST SIGN4ATURE

D0jO*RM 1 2EPLACES 00 FORM 1222. 1 JUL U6. WHIC8 IS OBSOLETE.



RaEQUEST FOR AND RESULTS O F TESTS PG O N ) A

SECTION A -REQUEST FOR TEST
C) ;.~ ii. 4~I' I-2 FROM: (tnciuar zIP Cuae)

-2K uLp JrI

.. ~1 I Af~ I rs.i ZP Cde)4 MANUFACTURING PLANT NAME AND ADDRESS (Inctude ZIP Cue

-L .. c ! "

I M. u jkr'i(I - LJINU d EAONFO UEJMITTAL 9 DATE
-I ~Nml~ I* .L . - ~i: : SUBM 7TE-.;

___~Aagim8L.Ci. Ca 7u
1 JLII QUANTIT 12. SPEC. & AMEND AND/ OR DRAWING NO & iREv

~3I Tt LO iREPREzENTED FOR SAMPLE & DATE

' UR~CHASED FROM OR SU)URC:Z .4 SIUMENT METHOD 15 DATE SAM-PLED AND SLl3MITTED U <

ltiMA RIS ANO/F C-P PECIAL IPJSTflUCTfIONS AND /OR WAIVERS.

SECTION 8- RESULTS OF TEST I. ' ui .he/ijr fw scei vi.I

L)Al L SAMI'LL llI.,CVFL) ~ ~.i~3 LAD REPORT NUMIIIR

.;; 'ERF,-;RMEO RKSuLrS Ue TEST SAMPLE RESULT REQUIRtmENTS

DATE TYPED NAME AND TITLE OF PERSON CONDUCTING TEST SIGNATURE

Dl) ~ *PLACES 00 FORM 1222. I JUL 5. WHICH IS OBSOLETE.
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REQUEST FOR AND RESULTS OF TESTS PAGN N .

SECTION A-REQUEST FOR TEST
TO: I '€ ,a ZIP C, d) z. FROM: (;nci"de Zip Code)

I-A' sn C in.Ic i;.ATc K:. , . i. ~ p,

i;'l . A, ',11 AljIjlL I-I1I . /1 ' LCo1d.l .1 NlAIUI AcrUIJING PI.ANT NAME AND A U iESS (1'a dld, lI11L',)..,

?c ,' " c'/'4(. ; c. M<.D

CONrl_,__ Nltil NUMBER

ENO ITEM AND/'13 PRQj.X.,T I UIAMPL. 7 .0T N0 d. REASON FOR SUBMITTAL 9. DATE
UMSUIMITTE,

" ." ': i, -Q-0+ -7,-1-.7" 2/d -
VATERIA. ro GE _ O . QUAJITY UQANrlTV '2. SPEC. & AMEND AND/OR DRAWING NO. & R EV
"Eb;'E SUB MITTED REPRESENTED FOR SAMPLE & DATE

.'u:IA.'D F1ROM Olt SUIRCE .- b4lt'MI NI MVLIKL.) 1, I)AlI. ,AMI'Lt'L) ANU;U I1 :LL

IG I.A~ AND/ OR SPECIAL INSTRUCTIONS AND/ OR WAIVERS. ~JF

SECTION 1- IESULTS OF TEST, . ; .... , ... ,lui ,.Uhft pape, ,, ,Ifc "pae lbr.,,,
7 -IMt.M L',.DV EU ALRl '~U I 7 1 1)-4 I,,I: .O 3 ABRiEIPORT NUMZITF

W Jan 81 81C0075
TEST PERFORMED RES.ULTS Ol- IEST SAMPLE R62ULT ..ICNS

Foaming characteristics of Mil-L-23699C Lubricating Oil
ASTM D 892-72

(Foaming Tendency) (Foam stability)
Foam value in ml, at end of 5 min Foam value in ml, at the en,

Test Results blowing period Maximum - 5 min. of min settling period

Sequence I 5 nil 25 ml 0 ml
Sequence II 8 ml 25 ml 0 ml
Sequence III 5 ml 25 ml 0 ml

DArEAD E O E NCb T U SIGNATURE

13 Fcb 81 Ihn B. Bullington, Chemist E . Charles Wilson, ClChem Sr

DD ., 1222 Ri.E. D>oo0 FO ,. 1222. 1 JUL 5. WHICH IS OBSOLETU

kLl~ll. _ , , . . . " 1I 1 i . -- -1 il .--



R EQUEST FOR AND RESULTS OF TESTS

-- SECTION A-REQUEST FOR TEST

L. u UiVi iI I N D/MAI NTENANCE
C/\L ~l~i~iCIENGINE DIVISION

__________-- ENGINE SUPPLY BR
A,) AL 6S ZICad MANUFACTURINU PLANT NAME AND ADDRESS flr.:.deZI

" :,; iA-',! AN!] "',,, "
-  

.' Z.O1I2H 'i ¢ ~.g.,,i*

TEST CELL #4

CQ.!N-'ACT NUMBER MBi _______________

.0 TEM ANDO/ RQUJECT EM. NN 1 8 ?E;,SON R SLM-AL 9

- PCN Z94QCFoam Test 1030

.-IA, 7G :1 UAN I1 PC0 AMO -NO ANDe, OR OAAW,NL. 1
'D 8:. T' :Rc' . ,7FL FOR SAMPLE: & ;.E

3 'U!TCNASEO FROM OR SOURCE 4 S,,:P%!ENT MAE7,-OO 5 :)A-: SAMPLED AND S8M!T-E7 By

C....EGN TEST CELLS ______ J29 Jan 81 0. Rodriguez
Ar VAPTN 'NO, %).4 SPECIAL iNSTRUCTI.ONTIAN OR VAVERS,

Engine S/N - N/A - Special Engine

Engine SEQ - K117

(End of 150 Hlour Test)

0U ikP'3RT )FI TENT 70

Test Control Section 5CC2E Stop #25 Test Cell Office X2313 X4587
SECTION B. RESULTS OF TEST ( a upiaa' whaei.T'aper iftmne spa..ei rei-a

DATE SAMPLl RECEIVED S AT RESULLS QEPCGaQ'.O 3 LAS REPORr 'JLMOER

30 Jan 81 _____ ____81 CO080 _______

TEST PFRFORMED RESLJL - -F rEST SAMPLE RESULT QEQUIREMENTS

Foaming characteristics of Mi1-L-23699C Lubricating Oil ASTM D892-72

(Foaming Tendency) (Foam stability)
Foam value in mil, at end of 5 min. Foam value in mil, at the
blowing period end of 10O min. settling

Test Results Maximum - 5 mn. period

Sequence 1 2 mEl* 25 il 0 nil
Sequence 11I1 l 25m1l mil
Sequence 111 3 ml 25 ml 0 mil

UATE rYrME AN 7TLE OF SQ; TING TST SIGNAT f
C.~~/ 4 L

13 Feb 8l~bhn B. gu~lington C nst E. Charles ihew Br

FORM

Do D2 2 2 REPI.ACES 00 FORM 1222. i JUL 58. WHICH IS OOSOLETE.
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