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NOTICE: When government or other drawings, speci-
fications or other dara are used for any purpose
other than in connection with s definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, por any
obligation whatsoever; and the fact that the Govern-
ment may bave formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wvise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any

patented invention that may in any way be related
thereto.
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REPORL 28 30 September 1963

From: Commanding Officer, Naval Air Engineering Center, Philadelphia 12, Pa.

o
CC?‘Q To: Chief, Bureau of Naval Weapons (RRMA-36)
G\
<

Subj: PAN 3-24, Evaluation of Hydraulic Fluids - Report No. NABC AML 1764,

Results of Thermal and Hydraulic Stability Tests on Titanium Organic
Compound Hydraulic Fluide Developed by New York University

Ref: (a) BUWEPS ltr RRMA-36:TM/2 of 26 Jul 1963
(b) g.gN 3=-24, Evaluation of Hydraulic Fluids submitted by Industry or

.. vernment Contractors
Py “) 14 The Chief, Bureau of Naval Weapons requested by reference (a), that
e = sfability tests be conducted on two experimental hydraulic fluid samples
. b PfFepared by the New York University under BUWEPS Contract MOw 62-06.47-4.
. "These fluids are identified as follows:
P | Sample A - Reaction Product Modified with Tetrabutylin w
"7 L. Sample B - Reaction Product Modified with Tri-Isopropylborate o
e 2. The fluids were tested in accordance with the methods of paragrephs v
4.5.1, (Oxidation-corrosion stability test at 400°F) and 4.5.12 (Hydrolytic |8
w2 {_ % stability) of Specification MIL-H-8446B, Hydraulic Fluid, Non-Petroleum &
~! .. . Base, Alircraft. 2
o lw E
- 3. The results of the oxidation-corrosion test are as follows: ‘
5 &/,i? (a) Corrosion, wt. change (mg/em?), max., | <
' (5
Metal . Spey, Limit Semple & Seuple B : 1
Eilver 0.2 nil nil ;| H
Steel 0,2 nil nil =2 =
Aluminun 20,2 nil nil Mo cie T
Copper +0.4 -2.413;-1.59 ~0.40;-0,20 Q
@
(b) Appearance of Metals
Metal Spec, Limit Sample A Sauple B
Silver no pitting or milky unchanged )
Steel etching. No black darkened darkened
Aluminum or gray stain, unchanged unchanged &
Copper slight stain on dark brown dark brown 3
copper. 5
o
(¢) Appearance of Fluids
Spec, Limit Sapple A Scumple B
Jolor no requirement very dark slightly darkened, clear
Sadiment no sediment or semi-80lid type semi-solid type
gumming .
\V.s. change 354 +1&% +10%
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(d) Neutralization Numbers
Spec, Limit Semple A& Sample B
Original 0.2 138 150
After test +0.5 max. 129 1.5%

#ithin experimental error for this range.

"4, The results of the hydrolytic stability tests are as follows:
(a) Weight changes of copper (mg/cm?) max.

Spec, Limit ...Sample A Sample A... ...Sample B Sample B....
Before Brushi \ftex Brushin Before Brushing After Bruahigg
0.5 -0.26 ~0432 -0.19 -0, 26
(b) Appearance of Fluid
Spec, Limit Sgmple A Sample B
Vis. change of +20% ~19j% ~Tp
oil layer

Sample A formed a heavy cloudy oil layer and & thick emulsion in the
water layer. Sample B formed a slightly cloudy lower oil layer and a
clear water layer. Neither sample could be filtered without difficulty.

(c) Neutralization Numbers of the 0il Layers

' Spec, Limit Semple A Semple B
Original 0.2 1386 150
After test +0.5 136 1443

¥{ithin experimental error for this range.

Inasmich as these materials are not required to meet the requirements
of MIL-H-8446., the specification limits are included far information only.

5. Although neither fluid meets the thermal and hydrolytic stability

requirements of MIL-H-8446B entirely, Fluid B, the fluid modified with
tri-isopropylborate, is the more stable of the two.

6. The results submitted herein were obtained by work conducted under
the reference (b) problem assignment which is being kept open for future

work of this nature. : s
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