ENCLOSURE (B) 31

TO TEST.THE LUBRICANTS

UNDER-EXTREME PRESSURE

_ by
CHR!. ENG. LIEUT. T. FUTIMNOTO

Resoorch Peoriod: 1l9L%

P red for snd Reviewed with Authors by
“the U, 8. Naval Techniocal Miaslon to Jepan

- Detonber 1545

341




X380

Figure 1{B)31
Figure 2(B)31
Pigure 3(B)31
Figure 4(B)31

Pizure 6(B)31L AR

INCLOSURE:(B)33

LIST OF -TABLES
AND ILLUSTRATIONS

Appla.cation of Toad to. Test Picce - .---cooo.--.co.ooon Pase 3106
Measurement ' Of mue A.o..au.c-.no..co-..o-co---n.co Pasﬂ 31§b

vﬂn Mﬂm -.ooo-ucna-to.co---lo....ooo..'o. PasO 3196

OS}W ‘*--oc.ooo'.oo.coancooo-on-oo-co P&gﬂ 3’}6
Figure 5(B)31 @l ;

Jlalnrartn of threme :
m nchm‘ Ol'l!..’...“o.‘.l m‘ 3‘07

suro Lubdbricant

342



" DETATLED DESCRIPTION

X-38(N)an:

nat ls were tested in a speoial machine’ under :
condition: comparable’ to:those. existing: in“the main bear-
Angs of "an aeroplane ;.engine.’’The test results were not
-usa_blé?‘a‘nd‘:j.t‘l'woul‘d_j{be;necbasary\that‘;somef'pu‘ts of ‘this
machine ;be’‘reconstructed,: particularly those parts which
‘apply pressure to the: bearing :test pieces; ‘and also means
would have to ‘be ‘provided’ for preventing the hydraulic_ ' -
01l from mixing with the ‘test oil. . i .

 INTRODUCTION .

A, Histéry of Project

_This mphiﬁe.i:aq .brought to:the OFUNA lab

oratory :two years ago from

"YOKOSUKA, and-remodeled here in June of 1944 and placed in operating con-
-dition:in November, 194L.  In January, 1945, this machine was used to .

test ‘Texaxo Airplane 120# oil and was broken at that time, Since that

time, every o}rlr_qutj_ta‘r'ef;nj“fn_“‘ 6 machine failed.

"B.  Key l‘!é‘searcn'Porsénnel'W‘orkijg' z-on Profect -
) : .. . . . ‘v -v ‘l - "

Eag. Lieut. T. FUJIMOTO.

A. Desoription -of Test Apparatus
1. i\p%licatiod of the Load to the Test Picces. The load is applied
‘to the teat plaecesn a cally, 0 a hole drilled ia bearings
such as shown in Pigure 1(B)31.

2. Mm&._v_Lf_M Toruue. The toraue of this machine is
msasured by mEgnetioc striction using a cofl, and teasion
is attached juat under the lower bearing. > vire ‘.'mck

The 4stails of conntruction of the magretic striotioa unit are not
Xnown ana cannot be dete. ©d as tne Electric Magnetic Coapany
whioh construoted this apparatus was dostroyed during the war,

Diageter of shaft 18 1 ea., area of contact is 1 ca? (Pigure 2(B)31)
B. - Test od

%

1. no' Copdition of—"ron;m

Bhare: Carbon Oteel
Bearing: a. Carbon Btesl.
b. Cu-Pb Alloy zbondrxuc)

9» White Motal (Mot usad)
4. Dronze (Not used) - -
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D.

E.

I Com s :
gradually applied up; to 100 kg/cm

»the beuring. S

»-ere carefully” mpecced.—

L. In this oondition, the apeod_was maintained .about'; 3 hrs'to wear

5¢ Arter this, the motor was driven. at’ vurious deaire ~gpeeds,’ a.nd‘"v
pressure applied slowly.__-u.. o

6.. The pyrometer {themoaouplo) ased to- ‘measire’ the.t experature of:’
the bearing at the point of:shaft contaot iwas: oaromny observed and '
the’ test was Btopped when a temperatu.ra ‘of 850 C.was; reached.

7.7 This J.oad (pressuf which: produaed
called the £ilm atrength or the oil.

8, Upon disassenhly ot the mchinc the

9. ' When the: mbbing face was pnrtially -worn,- the" valuo of:'the unit
loading was. corrected aooordinsly by culeulation.-

Grindigg of Test Plecss, .

l. The ahart was- ground by 0000 mery paper, and, after thia, was '
finished, by Chrome Oxide Powder.

2. The bearing was not apee!.uny sround but the tost piooos wers
made very carctnlly.‘

Sumsary of Data

1. Conditjons

Shaftecceons qubon Steel -
Bearing .. Carbon Stoel-
Cu-Pb . Alloy({pendritic)

011 (teoted) .Toxsoo 1204
Maximun ‘spaed. 2800 RPM

- I T e s n Mo tc'tl
,‘h. g'.% pi“'l wap ég&kl:ﬂ 'd

‘perature of TubdbIng” W
zho teapsrature ru;r" od as-indloated by [ W
tent pheu (cnuns} od‘,ut tlulhntt




XiaB(N)g

However,-the: wear of ‘the bearing: was too
ilm “strength of the oll and the measure-.
irficult to optgi . Al_so'.; tpg,bea;ing .Burface,

ce," 8 he upper halfbearing was Tixad, its wear
centre of the shaft shift upward and. become. eccentric
U = v’,_;(' : . B N . . O . . . B

Furthermore,’ sinc
:made:the

III. CONCLUSIONS

This testing machine was designed by Mr. FUKUSHIMA: (Engineer of the First Naval
Technical Depot’ and Eng. Lieut. Comdr. IIMURE. (the Third Naval Fuel Depot).

It is far from being practical, or dependable, the main defects of this ma-
chine ‘are -as follows: T BN ] o L

1. 01l Pressure System for Loading. The mechanism of ‘applying the
oil pressure for loading 1s not 'cﬁt. 80 that the hydraulic oil
leaks and 'mixed with test oil. . T ER

2. . The Vibration of Shaft. At the beginning of this test, it opera-
. ted very emoothly, but afterwurd, as the wear of the bearing pro- ~
grossed, the shaft began to vibrate. The reason was that the lower

bguing, and tho ocentre of the shaft bdecame out of alignment and vibra-
tion began. T ) ; . ' . . ‘

3.7 "04) Supply. This test pleces have the supply hole at the centre
of the groove, so, in this machine, this supports the highest load.
Erforts to. 4 a hole at the oblique side, as rhown in Figure(3)31,
wore unsuccessful. It is not believed that this machine is of suit-
able design. .
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X:38(N)sg

“ECLosuE b5

 Figure 1(F)31.

“APPLICATION OF LOAD " Figure 2(8)31
T0 TEST PIECE MEASUREMENT OF TORQUE
ol otl -
Ol Supply vele . _
TFigure 3(M)31 Pigure 4(8)31
oIL [PILY oIL_SLPPLY
Verticel. Obliqee
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RESTRICTED

X-38(N)-8'
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