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_ WEAR" TESTS ON AN INJECTION NOZZLE
~ AND PUMP PLUNGER WITH. FIIEL—R—SQQ——
. ard GAS OIL

A

' Survey. In an endurance, run-of—700-hours of the special fuel'R 300 mo -
- .. _damage was' obssrved to have occurred to the injec‘tnon*nozzle a.nd
.pump plunger, The wear of the mozzle was ingipAificant, A parallel fest.
with gas oil gave the same result, except that a thin layer of coke. formed
- ~on the nozzle, so-that the seallng wes /sugh ly mproved .

\

ObJec'b of the Tests ‘;‘ L

The obgect o) ‘ho de’cernune whether the, fue'L R 300 affeo'bs ‘ahe
m;;ect:.on nozzle and pump plunger of the Bosch pump, _

“Dest Method

Two apparatus - es in Fig, 1 were constructed, " In one the test

‘fuel R 300 was used, and in the other gas oil, . Each apparatus consists of

an injection pump, s heatable injection nozzle and the meesuring vessels,

In the first 500 hours the nozzle was pre-heated to 150°C, In the last -
- 200 hours there was no pre-heating, The engine speed was about 800 PR .

and the injection volume ebout 0,25 litrss ‘per -hour,’ The ‘Bosch nazzle .
DN 881 wes used, After 100 hrs, the nozzle end plunger were. ‘removed, weighed,
and tested for leakage The chenge in weight was meesursd on an accurate -
ba.lance, and the leoknge w:.th the nppe.ratus shovm in Figs, 2 o.nd 3 (plnte 1).

3 _ The lotter was tested first with nitrogen. The nozzle wns fitted
up in o chember, -The volume of nitrogen passing the nozzle needle was. deter=~
mined with a ges:meter, The values obtained depended somewhat on the method
of fittihg and on the position of the nozzle (widt® of aperture). Therofore
the nozzles were “turned- five times during the messurement, and the avemge
volue of the five was calculated 'Fhe seme procedure ws adopte& mth the o

'pump plunger,

.. . The lea]m.ge lossés were o.lsp dotermmed with the upparatus in Fig 3.
This=consists of an injec'bion pump and o nozzle. holder. Into these were built
"“the nozzles and punp parts which were used in the corrosion test,,  Then the
~ volume of fuel before the pump, the leaknge losses of the nozzle, ‘and the -
“wolume of fuel after the nozzle were. measured “The lenknge -of .the nozzles
and pistons wore. monsured with - - S ' s

Gasoline of 0,6 o st, 565‘ Vo
Kerosene of 1,5 o 5%, 20° . B T e

'The injection pressure of the nozzle wns set toxazo atu*_“s«o as “to obtain
1u.rge differonces. .

Rosults of Tests ,

The results oi‘ tests are shown on- plete 2

'l Al‘cemtion in we:.ght (Fig, 4)

-

Pruotically speakiz]g, the nozzles did not alter their weight during the test
The somewhat irregular course of the curve probably nrises from variations in. '
measurement, With the nozzle which was run on gas oil there was light coking, '
which explains the somowhet higher walues, = The nozzle which operated with ‘
‘R 300 appeared to be unchanged, The alterantions iz weight measured st the -
punp plunger were not _shown, es they were too inaccurate, .



-2e

—2——Mea.suring the_lealmge vnth nltrogen (F:.gs, 5 nnd 6)_-“

After a short period of rurmingin, the leckage underwent praot:l.cally no
further_change. oither at thé nozzle or at the pump plunger, exgept_in the
.nozzle. opernting on gas oil, Wh*cn was m.ﬂde tighter by dgmé and l'lght
‘_coking o.t the cvlindncm sleevc OJ. the noedle, e

’Phe pump ﬂlemal.a 'zsed for Z0s Cii ins alren dy less t:.ght o.t the
beglnn...ng of the .tc:t ’cnan ‘Ghe, e which W(.*"'?G. on ~{ 3C0.
3, Loz.knge 10850S ("‘Lgs, 7 a.nf"G) e 1 Lo T -
The no‘.zlo vm* sh worked on R 300 and gas oil ware tested for tightness with
kerosine dnd gasgoline; During the long period "of” running theére were no -
pronounced chenges from the initinl.velues, It appears from this that the
nozzle is not attccked by R 300, Here vlso the leckage losses are higher
_w1th the’ R 300 nozzlo than with the gos 0il nozzle for the reasons g:.ven
under 2, With the pump plunger nlso,there was pro.ctlco.lly no cha.nge in the
losses.,_ : T ) o R ’

The pump lo.,ses wore caloulated from the tnto.l loss 'by deductmg the nozzle
losses, Only tho values, measured with korosine nre ‘entered, os the high
volo.t:.l:.ty mede the vulue., w:.th go.solme too incccurnte,

: Fmally, an cndurance run of 42 hours was mde on an 1.G, test ‘
_ diesel engme ot low loe.d T.hore were no s1gna of . damnge from R 300,

b S Test Appuratus
Fig, 1 Apparatus for weer tests on nozzles and PuLpS ;

Fig, 2 Apparatus for_;essﬁrl_ilé 1eakage of ‘nozsz' and pumps,

!

Fig, 3 Appa"rqtus for measurlng lelko.ge losses of‘ nozzle and. pumps. :

PLATE 2,

Results of Wear Tests :

Fig. 4" Alteration in woight of the nozzles,

Fig.vsv& e S o SUNS
- [ easurement of leakage w:.th nitrogen at 75 atu

—:-'@:ba:rkn go los ses,



